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A comparison of titanium clips versus Roeder’s 
knot tying suture in laparoscopic appendiceal 
stump closure: A 1‑year randomized controlled 
trial study in KLES Dr. Prabhakar Kore Charitable 
Hospital, Belgaum
Nikhil Dixit, Abhijit S. Gogate

Abstract
Background and Objectives: Appendiceal stump closure during laparoscopic appendectomy 
(LA) is an important step. This study was an attempt to evaluate the ease of use and safety 
of titanium clips compared to Roeder’s knot in the appendiceal stump closure in patients 
undergoing LA by comparing complications (intraoperative and postoperative), hospital 
stay, and follow‑up period.

Materials and Methods: This 1‑year randomized controlled trial was done in under the 
Department of General Surgery, KLES Dr. Prabhakar Kore Hospital and Medical Research 
Centre, Belgaum from January 2014 to December 2014. A total of 60 patients were divided 
into two groups of 30 each that is, Group R (Roeder’s knot using silk suture and Group 
T (titanium clips).

Results: In this study 53.33% of the patients in Group R were females as compared to 
36.67% in Group T (P = 0.795). The mean age in Group R was 29.77 ± 11.24 years and in 
Group T, it was 29.53 ± 8.96 (P = 0.929). Other preoperative characteristics of the study 
population in Group R and T were comparable (P > 0.050). Significantly higher number of 
patients (60%) in Group T required lower operative time (45–60 min) compared to Group 
R (83.33% patients required 61–75 min P < 0.001). The pressure gradient was 1 in 23.33% of 
the patients in Group R compared to 56.67% in Group T (P < 0.001). The mean operative 
time, pressure gradient (the difference between the initial pneumoperitoneum pressure and 
the pressure during clip/knot application), and hospital stay were significantly high in group 
R compared to Group T (P < 0.050). However, the intraoperative complications (P = 0.177), 
postoperative complications (P = 0.303), and follow‑up period in both the groups were 
comparable (P > 0.050).

Conclusion and Interpretation: Appendiceal stump closure with titanium clips is advantageous 
in terms of operative time, pressure gradient, and offers early resumption of daily activities.
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Introduction

One among the most common clinical presentations 
requiring emergent intervention is acute appendicitis. The 
lifetime incidence of  this condition is about 8%.[1,2] People 
between 10 and 20 years of  age are the most affected.[2]

Obstruction of  the lumen is the dominant factor for 
acute appendicitis, and fecaliths are the usual cause 
of  obstruction. Other causes of  obstruction could be 
lymphoid hyperplasia, intestinal worms, tumors, or 
other conditions.[3,4]

Since its first description by Fitz in 1886, there have 
been a lot of  papers about acute appendicitis, and the 
prompt intervention required to prevent many serious 
consequences including that of  perforation.[5] Over 
the years, the surgical management of  appendicitis has 
advanced from open techniques to minimal invasive ones. 
The gold standard for appendectomy now is laparoscopic 
appendectomy (LA), even for complicated appendicitis.

Patients undergoing LA experience reduced wound 
infections, require less intra‑ and post‑operative 
analgesia, require reduced hospital stay, have a quick 
return of  normal bowel function, and good cosmetic 
tool, avoiding a large laparotomy scar.[6] Intra‑abdominal 
abscesses, higher costs, and lengthy procedure time 
are some of  its disadvantages.[7,8] The technique of  
stump closure apparently influences chances of  abscess 
formation.[9]

Although the surgical technique of  LA has been well 
established, concerns, and controversy exists regarding 
the closure of  appendiceal stump, which is a key point 
in the procedure. Postoperative complications can occur 
from its inappropriate closure. The development of  
dangerous occurrences such as enterocutaneous fistulas, 
peritonitis, and sepsis is feared and undesirable.[10]

Several modifications to the original technique with 
new materials have been introduced for optimizing 
and controlling the appendiceal stump closure, 
such as endoloop, double endoloop, ultrasonically 
activated scalpel, instrument‑assisted knotting, bipolar 
coagulation, slipknot tying, metal clip, Hem‑o‑lok clip, 
and linear endostaplers. Currently, polymeric clips, 
preknotted loops, and staplers are being used for stump 
closure. The finest method is not known, and that topic 
is debatable.[11‑13]

Roeder’s knot tying is the most commonly used 
procedure for ligation of  the appendiceal stump. 
However, controversies about the efficacy and safety of  

these novel materials still exist, and the need to evaluate 
this through new research has become important.[14]

An innovative appliance for appendicular stump closure is 
the titanium clip [Figure 1]. It is a proven biocompatible 
implant material, made of  pure titanium with a constant 
and high‑closing force. It allows good adaptation to tissue. 
The design is characterized by parallel shanks. The tissue 
is compressed, between the shanks during the closing 
process, providing safety against axial displacement. 
Scissoring is also prevented by the shanks. The contact 
surface of  tissue is increased by the pyramid‑shaped inner 
surface imprint, allowing the tissue to descend in between. 
This ensures a strong grip. The tip of  the clip prevents 
slippage of  tissue. Its clinical use has been approved.[15]

This study was designed to assess the ease of  use and 
safety of  titanium clips compared to Roeder’s knot in the 
appendiceal stump closure and to compare intraoperative 
complications, postoperative complications, hospital stay, 
and follow‑up period among the patients undergoing LA.

Materials and Methods

This study was a randomized controlled trial, conducted 
in the Department of  General Surgery, KLES 
Dr. Prabhakar Kore Hospital and Medical Research 
Centre, Belgaum, from January 2014 to December 2014.

A total of  60 patients divided into two groups of  30 each 
undergoing LA were studied.

Sampling procedure and randomization

Because of  the lack of  proven data on prevalence, the 
effect size could not be calculated. Hence, based on the 
rule of  thumb, a sample size of  60 divided into two 
groups of  30 each was planned. Patients were divided 
into two groups of  30 each as Group T and R by 
sequential numbered opaque envelope method.

Inclusion criteria

•	 Patients	diagnosed	with	appendicitis	and	willing	for	
LA

•	 Clinically	diagnosed	as	appendicitis
•	 Patients	aged	between	18	and	60	years.

Exclusion criteria

Patients with
•	 Bleeding	disorders
•	 Immunocompromised	state
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•	 Pregnancy
•	 Patients	who	refused	to	participate.

Written informed consent was obtained before enrolment. 
Patients were subjected to clinical examination and 
evaluated for vitals and clinical signs.

Investigations which were carried out were complete 
blood count, urine examination (routine and microscopy), 
serum urea, serum creatinine, liver function test, and 
ultrasound abdomen.

Diagnosis of  appendicitis was based on disease history 
(right iliac fossa [RIF] pain, vomiting, nausea, anorexia, 
and fever) and clinical signs (McBurney’s point 
tenderness, rebound tenderness), and laboratory tests 
(elevated leukocyte count) and confirmed by ultrasound 
abdomen and pelvis revealing either probe tenderness 
in the RIF or an aperistaltic, tubular appendix.

Patient positioning

The patient was placed in the supine position, combined 
with the Trendelenburg position and the left lateral 
position (10–15°, inclined toward the surgeon). The 
surgeon and an assistant stood on the left side, and the 
monitor was placed on the right side of  the patient.

Anesthesia

All the surgeries were performed under general 
anesthesia.

Surgical technique

All the laparoscopic appendectomies were performed 
by the same surgeon.

The bladder was decompressed with a Foley catheter to 
avoid injury during insertion of  the suprapubic ports. 
Through the umbilicus, a 10 mm port was inserted by 
the Hasson’s open technique, and pneumoperitoneum 
was created and another 10 mm port was inserted in 
the midline lower pelvic (suprapubic) region. One 5 mm 
trocar was inserted in the left lower quadrant forming 
a triangle with the previous two ports. An additional 
5 mm port was inserted at the right lower quadrant if  
necessary. After that, diagnostic laparoscopy was done.

The mesoappendix was skeletonized from the top to the 
base using cautery or at occasion using clips through 
the 10 mm umbilical port. The base of  the appendix 
was then isolated.

Intervention

Group T
Titanium clips were passed through the 10 mm port 
and secured at the base of  the appendix. Two clips were 
placed at the base and a 3rd clip placed distally. Using 
a grasper, the base of  the appendix was measured and 
if  <10 mm, titanium clips were applied [Figure 2].

Group R
Through the same port, a Roeder’s knot (silk suture) is 
introduced in the same way. Two knots were applied, and 
the appendix is transected between the ties. After resection 
of  the appendix, it was retrieved through a 10 mm trocar. 
Silk suture was used to carry out Roeder’s knot [Figure 3].

The diagnosis was correlated with histopathology 
report.

Both groups were monitored for any complications 
till discharge from the hospital. The skin sutures were 
removed between postoperative day 7 and 10.

Statistical analysis

The data were entered into the Microsoft Excel spreadsheet. 
The data were analyzed using SPSS statistical software 
version 20.0. The categorical data were expressed as 
rates, ratios, and percentages, and comparison was done 
using Fishers exact test and Chi‑square test. Continuous 
data were expressed as a mean ± standard deviation, and 
the comparison was done using independent sample t‑test. 
A probability P ≤ 0.05 at 95% confidence interval was 
considered as statistically significant.

Results

In this study, 53.33% of  the patients in Group R were 
females compared to 56.67% in Group T. The female:male 
ratio in Group R was 1.14:1 compared to 1.30:1 in Group 
T. Most of  the patients in Group R (70%) and T (63.33%) 
were aged between 18 and 30 years (P = 0.253). 
A majority of  the patients in Group R (80%) and Group 
T (83.33%) were diagnosed to have acute appendicitis. In 
this study, the 60% of  the patients in Group T required 
the duration of  operation ranging between 45 and 60 min 
while in Group R, 83.33% of  the required operative time 
between 61 and 75 min. This difference was statistically 
significant (P < 0.001) [Table 1]. Intraoperative 
complications of  subcutaneous emphysema (SE) were 
noted in 13.33% of  the patients in Group R compared 
to 3.33% of  the patients in Group T but statistically, the 
difference was not significant (P = 0.177). Postoperatively, 
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abdominal pain (AP) and surgical site infection 
were present in 13.33% and 6.67% of  the patients 
in Group R compared to 6.67% and nil in Group T, 
respectively. However, this difference was statistically not 

significant (P = 0.303). The pressure gradient (i.e., the 
difference between the initial pneumoperitoneum 
pressure and the pressure during clip/knot application) 
was found to be 0 mmHg in 0% of  Group R and 40% of  
Group T, 1 mmHg in 23.33% in Group R and 56.67% in 
Group T, 2 mmHg in 36.67% in Group R and 3.33% in 
Group T, and 3 mmHg in 26.67% in Group R, 4 mmHg 
in 13.33% in Group R. This difference was statistically 
significant (P < 0.001)[Graph 1].

Discussion

Since its report by Charles McBurney to the New York 
Surgical Society, in 1889, the treatment of  appendicitis 
had remained unchanged.[16] An alternative approach 
was put forward by Kurt Semm, who described “LA” 
before the description of  laparoscopic cholecystectomy, 
in 1983.[17] The first large series of  laparoscopic 
appendectomies was reported Pier et al. in 1990.[18]

With respect to postoperative pain or use of  analgesia, 
hospital stay, number of  postoperative complications, 
and return to normal activities, LA has been shown to 
be superior to open appendectomy in several randomized 
controlled trials (RCTs).

Regarding the closure of  the appendiceal stump, 
controversy exists, in spite of  a good establishment of  
the surgical technique for LA. Preknotted loops (Roeder 
loops or endoloops) were initially applied to the stump 
in LA. The application of  linear staplers was “en 

Graph 1: Comparison of pressure gradient
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Table 1: Comparison of Operative Time
Operative Time (minutes) Group R (n=30) Group T (n=30)

No. % No. %
45 to 60 03 10.00 18 60.00
61 to 75 25 83.33 11 36.67
76 to 90 02 6.67 01 3.33
Total 30 100.00 30 100.00
P<0.001Figure 3: Roeder’s knot ligation

Figure 2: Titanium clip ligation

Figure 1: Clip along with applicator
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vogue,” after their introduction, in LA, particularly 
for perforation at the base of  appendix. Postoperative 
infections can be due to slippage of  loops. If  the 
inflammation of  the appendix has involved the cecum 
or base of  the appendix is perforated, loops are not safe. 
Stump leakage can be caused by tissue necrosis and can 
cut through tissues if  loops are tight.[19]

Titanium clips are the most commonly used clips in 
minimally invasive surgery because they are easy to 
use, safe, and inexpensive; however, they have not been 
regularly used for appendiceal stump closure in LA.[19] To 
date, few randomized clinical studies have been conducted 
to compare Roeder’s knot and titanium clips. This study 
was designed to assess the ease of  use and safety of  
titanium clips compared to Roeder’s knot in the appendiceal 
stump closure among the patient undergoing LA.

The present 1‑year randomized controlled trial was 
conducted in the Department of  General Surgery, KLES 
Dr. Prabhakar Kore Hospital and Medical Research Centre, 
Belgaum, from January 2014 to December 2014. A total of  
60 patients diagnosed with acute appendicitis or chronic 
appendicitis or recurrent appendicitis scheduled for LA 
were studied. Based on the method of  appendiceal stump 
closure, these patients were divided into two groups of  
30 each by opaque envelope method as Group R (Patient 
underwent appendiceal stump closure with Roeder’s knot) 
and Group T (patients underwent appendiceal stump 
closure using titanium clips). The patients were evaluated 
for operative time, intra‑ and post‑operative complications, 
hospital stay, and follow‑up period.

In this study, the frequency of  females was slightly 
high in both the groups. In Group R, 53.33% of  
the patients were females and in Group T females 
constituted 56.67%. The female:male ratio in Group 
R was 1.14:1 compared to 1.30:1 in Group T. 
Although appendicitis was common among females 
in both the groups, the difference was statistically not 
significant (P = 0.795). A study by Rickert et al.[9] to 
investigate the results after application of  titanium clip 
for appendiceal stump closure also reported 59% of  
the females. In contrast, Ates et al.,[14] who compared 
intracorporeal (polyglactin) knot‑tying suture with 
titanium endoclips in appendiceal stump closure during 
LA, reported male preponderance.

The incidence of  appendicitis gradually rises from birth, 
peaks in the late teen years, and gradually declines in 
the geriatric years.[20,21] In this study, the most common 
age group was 18–30 years in Group R (70%) and 
Group T (63.33%) (P = 0.253). The mean age in Group 
R was 29.77 ± 11.24 years, and in Group T, the mean 

age was 29.53 ± 8.96 years (P = 0.929). These findings 
suggest that most of  the patients who presented with 
appendicitis were young. Most of  the earlier studies[20,21] 
in the literature have observed that appendicitis is 
common in the younger age group.

Overall, the demographic characteristics of  the study 
population were comparable in Group R and Group 
T (P > 0.050). Further, the history of  associated 
illness (including diabetes mellitus, hypertension, 
and previous surgery) clinical signs (guarding, 
rebound tenderness, and Rovsing’s sign), and 
symptoms (including fever, pain migration to RIF, 
anorexia, nausea, and vomiting) did not differ significantly 
in Group R and Group T (P > 0.050). The comparison 
of  anthropometric variables (height and weight) 
vitals (pulse rate, respiratory rate, systolic and diastolic 
blood pressure, and temperature) and hemoglobin levels 
and urine analysis were also comparable. A majority of  
the patients in Group R (80%) and Group T (83.33%) 
were diagnosed to have acute appendicitis (P > 0.050).

An important step to avoid postoperative infectious 
complications is the appendiceal stump closure. 
Endoloops, endoclips, and endostaplers are used for this 
procedure. With each method having its advantages and 
disadvantages, various methods are being studied and 
tried for the same.

Any one of  the methods cannot be preferred as the 
literature is mixed in this context. There are many studies 
where staplers are compared to endoloops. Routine 
use of  endostaplers is preferred, in two reviews,[13,22] 
especially in case of  an inflamed appendix base, because 
complications were lesser compared to endoloops. In 
contrast, endoloops were considered superior because 
of  similar complication rates compared to staplers but 
much lower costs in another review, consisting of  five 
RCTs having 622 patients.[11] Longer operation time 
associated with endoloops led to higher costs in these 
studies. Furthermore, for the placement and tightening 
of  the loop around the appendiceal base experience is 
required. This can be counted as a disadvantage.[23]

More than 20 years ago, the use of  endoclips for 
appendicular stump closure was described. In spite 
of  this, it is less investigated and less commonly used. 
The diameter of  the appendix base and severity of  
inflammation limits the use of  the endoclips. Clips can 
be used safely for closure of  the appendiceal base in 
selected cases have been shown in small studies.[9]

In this study, significantly higher number of  patients 
in Group T (60%) had lower operative time that is, 
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45–60 min compared to Group R as majority of  the 
patients, i.e., 83.33% had operative time between 61 
and 75 min (P < 0.001). The mean operative time in 
Group T was significantly low compared Group R 
(59.20 ± 10.33 min vs. 68.47 ± 6.30 min; P < 0.001). These 
findings suggest that appendiceal stump closure during LA 
requires significantly lower operative time using titanium 
clips compared to Roeder’s knot. When endostaplers were 
used (51.7–58 min) compared to endoloops (53.4–60 min), 
large cohort studies reported shorter operation times. 
The operation time in this study was 59.20 min, which 
is comparable to other studies that used endoclips for 
stump closure (46.3–64.9 min).[23,24] Findings of  this 
study were also comparable when metal clips were used 
instead of  intracorporal knotting techniques in two recent 
small randomized trials with shorter operation time.[14,25] 
Comparison studies of  metal endoclips to staplers or 
endoloops have not yet been published. In several studies, 
polymeric nonmetal clips have been used which resulted 
in reduced costs, shorter operation times, and comparable 
complication rates.[24‑27]

The optimal device for appendiceal stump closure should 
offer maximum safety for the patients and result in a 
safe stump closure with a low rate of  complications. 
In this study, 3.33% of  the patients in Group T had 
intraoperative complications of  SE compared to 13.33% 
in Group R. However, this difference was statistically 
not significant (P = 0.177). Postoperatively, in Group T, 
complications of  AP were noted in 6.67% while in Group 
R, 13.33% of  the patients had surgical site infections and 
AP in 6.67%. Although the frequency of  postoperative 
complications in group high, the difference not 
statistically not significant (P = 0.303). These findings 
suggest that the frequency of  intra‑ and post‑operative 
complications are less likely using titanium clips but 
comparable with appendiceal stump closure with 
Roeder’s knot. Only few studies are available, for the 
use of  metal clips for appendix stump closure. The rate 
of  intra‑abdominal abscess in these studies ranges from 
1% to 1.6%.[9,28] The wound infection rate ranges also 
from 1% to 1.6%. Recently, two randomized trials found 
comparable complication rates when metal clips were 
used instead of  intracorporal knotting techniques.[14,28]

In this study, pressure gradient (i.e., the difference 
between the initial pneumoperitoneum pressure and the 
pressure during clip/knot application) between 0 and 1 
was noted in significantly higher number of  patients in 
Group T (96.67%), whereas in Group R, only 23.33% 
of  the patients had pressure gradient between 0 and 
1 (P < 0.001). These findings show that titanium clips 
were safe to use and maintain the pneumoperitoneum 
without causing much change in CO2 pressure.

In this study, the mean hospital stay in Group T was 
significantly low compared to Group R (3.16 ± 0.53 days 
vs. 3.70 ± 1.02 days; P = 0.015); however, the mean 
follow a period in both the groups was 2 months. Hence, 
it may postulated that use of  titanium clips significantly 
favors early discharge and resumption of  normal daily 
activities compared to appendiceal stump closure 
with Roeder’s knot. About 2–5.9 days was the median 
hospital stay found in recent studies with no significant 
differences between the different methods of  appendix 
stump closure.[23,29,30]

Overall, the results of  this study suggest that titanium 
endoclips are safe, and they shorten the operation time 
and simplify the procedure. Thus, the titanium clip 
can be a useful alternative to Roeders knot‑tying for 
appendiceal stump closure. However, there is a limitation 
of  this study in that the follow‑up period was not enough 
to discuss long‑term side effects of  titanium clips.

Conclusion

Overall, this study of  titanium clips versus Roeder’s 
knot in appendiceal stump closure showed that the 
clips had several advantages. Among them, less 
operative time, lower pressure gradient (maintenance 
of  pneumoperitoneum), ease of  application of  clip, 
and early discharge enabling daily routine activities 
were distinct. Although the intra‑ and post‑operative 
complications were less with titanium clips, these 
findings need further evaluation.
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A STUDY OF INCIDENTAL FINDINGS OF MEDIAN ARCUATE
LIGAMENT SYNDROME DETECTED ON EMERGENCY COMPUTED
TOMOGRAPHY OF ABDOMEN
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ABSTRACT

Address for Correspondence: Dr. Vishwanath M Pattanshetti, MBBS, MS (Surgery) Associate
Professor, Department of Surgery, J N Medical College, KLE University, Belagavi, Karnataka, India.
Ph No: +91 9886175471 E-Mail: drvmshetti@gmail.com

Introduction: The use of computed tomography (CT) has substantially increased in the emergency setting due to
its better availability. Consequently, with increased and frequent use of CT there has been a rise in detection of
number of incidental pathologies including congenital anomalies or variations. Median Arcuate Ligament
Syndrome (MALS) is one such entity detected majority of the times incidentally on CT abdomen. The purpose of
our study is to know the incidental finding of MALS in our University teaching hospital.
Methods and Results: A retrospective review of all emergency CT abdominal scans done during the year 2015 at
KLES Dr Prabhakar Kore Hospital and MRC, Belagavi was examined. There were total 135 patients who had an
emergency abdominal CT scan of which 76 (56%) had some definitive pathology which can be clinically correlated
with the history of patient.18 (13%) incidental findings detected, of which 4 (3%) were deemed to have MALS. Out
of 4 MALS cases 2 cases were associated with other abdominal pathologies. One case was associated with
pancreatitis and another case was associated with intramural hemorrhage of jejunum.
Conclusion: Sometimes MALS can be associated with other abdominal pathology as detected in our study and
reporting of such association will be more helpful to treating surgeons and clinicians. There is a need for larger
clinico-radiological and anatomic cadaveric dissection type of studies to know the incidence of MALS in general
population.
KEY WORDS: Median Arcuate Ligament Syndrome, Coeliac trunk, Abdominal Pain, Computed Tomography.
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INTRODUCTION

In the current era of advanced health care
facilities in terms of availability of advanced
imaging modalities such as computed tomogra-
phy (CT), the use of CT has substantially
increased in the emergency setting. Conse-
quently, with increased and frequent use of CT
there has been a rise in detection of number of
incidental pathologies including congenital
anomalies or variations. Acute severe abdomi-
nal pain and chronic abdominal pain are the two
common symptoms for which CT abdomen is
advised. Anatomical variations of coeliac trunk
and its branching pattern uncommonly found
during cadaveric dissection and radiological
imaging have been reported by numerous
authors. The median arcuate ligament (MAL),
the fibrous arch that unites the diaphragmatic
crura on either side of the aortic hiatus has a
low insertion point and may distort and
compress the coeliac trunk, which is known as
Median Arcuate Ligament Syndrome (MALS).
Although commonly MALS is asymptomatic, it
may cause ischaemic-type epigastric pain.
Extrinsic compression of the coeliac trunk by the
median arcuate ligament (MAL) occurs in
10-24% of patients [1]. Although this compres-
sion may lead to clinical manifestations of
postprandial epigastric pain, nausea or vomit-
ing, and weight loss, it is usually asymptomatic,
presumably due to collateral supply from the
superior mesenteric circulation [1,2]. MALS is
an uncommon entity but it should be kept in mind
in the presence of unexplained gastrointestinal
symptoms. CT abdomen is minimally invasive
and plays a dominant role in the diagnosis of
MAL compression [3].
The aim of this study is to examine the incidence
of incidental findings of MALS in emergency CT
abdomen done for patients who had come with
abdominal pain to our tertiary care university
Hospital, as MALS is majority of the times an
imaging diagnosis detected incidentally along
with or without other abdominal pathologies.
MATERIALS AND METHODS

examined. Institutional ethical Review Board
permission was obtained for this retrospective
review study. Our aim was to determine the
incidence of MALS as an incidental finding
detected in CT abdomen reports. There is no
definition for term “emergency CT abdomen” but
for our study purpose it was demarcated as a
CT scan of abdomen done for abdominal pain,
within 24 hours of admission or sent from
surgical or gastroenterology OPD. All CT scans
of abdomen with oral and intravenous contrast
were done with prior informed consent of the
patient.
There were total 135 patients who had an emer-
gency abdominal CT scan of which 76 (56%) had
some definitive pathology which can be clini-
cally correlated with the history of patient.18
(13%) incidental findings detected, of which 4
(3%) were deemed to have MALS [Figure.1,2,3].
Any findings on CT scan that were not related
to the chief complaint were considered “inci-
dental findings.”  Out of 4 MALS cases 2 cases
were associated with other abdominal patholo-
gies. One case was associated with pancreati-
tis and another case was associated with intra-
mural haemorrhage of jejunum. 2 other cases
were without any other significant pathology in
abdomen.  All the patients were in age group of
30 to 60 years. 3 patients were male one was
female. The remaining majority of incidental
findings were benign in nature.

A retrospective review of all emergency CT
abdominal scans done during the year 2015 at
the KLE university teaching hospital KLES
Dr Prabhakar Kore Hospital and MRC was

Fig. 1 (a) & (b): Cross section C T Abdomen Showing Coeliac
Artery Compression.

(a)

(b)
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Fig. 2 (a) & (b): Sagittal section C T Abdomen Showing
Coeliac Artery Compression.

(a)

(b)

Fig. 3:  Details of Studied CT Abdomen.
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DISCUSSION

The better availability and usage of CT scans in
the emergency department of many institutions
has been well documented [4]. Furthermore, the
advances in technology of the CT scan have also
increased the resolutions and abilities of The
better availability and usage of CT scans in the
emergency department of many institutions

has been well documented [4]. Furthermore, the
advances in technology of the CT scan have also
increased the resolutions and abilities of
radiologists in picking up many more subtle
findings. While some of these incidental
findings are benign and require no follow-up,
others require serial imaging and close
supervision of the patient by their primary care
physician [5]. Few previous studies have
examined rates of incidental findings in trauma
patients, a group that undergo more number of
CT scans in their workup [6 -9] and renal colic
patients [10]. Rates of incidental findings
varied from 34% to 43% on abdominal CT scans
in trauma patients [6, 7, 9], and up to 45% in
renal colic ED patients [10].
However, no study has ever examined
systematically the rates of incidental findings
across all emergency CT scans of abdomen in a
patient population. Our goal was focused to
explore the detection of MALS as incidental
finding in patients who have undergone
emergency CT scans of abdomen. Our focus on
detection of MALS was with following
intentions. The awareness of MALS among
clinicians is very low and hardly MALS is ever
considered in differential diagnosis of abdomi-
nal pain. Rarely clinicians subject a patient to
undergo CT abdomen with clinical suspicion of
MALS and also many patients would have
already undergone basic evaluation such as
ultrasonography and endoscopic procedures
which usually don’t detect MALS. So, majority
of the times MALS is a radiological imaging
diagnosis especially by CT abdomen. Sometimes,
MALS is detected incidentally in a patient who
has undergone CT abdomen for trauma or other
non-abdominal pain conditions that indicates
that MALS can be present without any
symptoms. Therefore we just reviewed CT
abdomen done in our hospital to know the
finding of MALS.
Median arcuate ligament syndrome (also known
as celiac artery compression syndrome or
Dunbar syndrome) was first described by Harjola
in 1963 [2]. The median arcuate ligament is a
fibrous arch that unites the diaphragmatic crura
on either side of the aortic hiatus. The ligament
usually passes superior to the origin of the
celiac artery near the first lumbar vertebra. In
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the general population, 10-24% of people may
have indentation caused by an abnormally low
ligament [2]. Few of these patients have
hemodynamically significant stenosis that
would cause symptoms. The pathophysiology of
MALS is abnormally low lying ligament causing
external compression of the celiac artery, which
worsens with expiration as diaphragm moves
caudally during expiration. This compression
leads to visceral ischemia and postprandial
abdominal pain. Few claim that this causes a
steal phenomenon from blood flow being
diverted away from the superior mesenteric
artery via collaterals to the celiac axis, causing
midgut ischemia [11]. The etiology of this
compression is not clear. However, it is thought
to be due in part to the variable migration of the
celiac trunk origin during embryogenesis. Thony
et al. [12] have suggested that these compres-
sions are not congenital but may be favored by
changes in the relationships between the aorta
and musculoskeletal structures over time.
Overstimulation of celiac ganglion is also
believed to cause chronic pain in these patients.
Constant compression of the celiac axis may lead
to changes in vascular layers such as intimal
hyperplasia, proliferation of elastic fibers in
media, and disorganization of adventitia.
Patients are usually young thin women between
the ages of 30 and 50 and typically have
undergone extensive workups for diagnosis of
abdominal pain [11]. Pain is localised to
epigastric area and worsens after meals, with
exercise, or with leaning forward. The pain is
also associated with nausea, emesis, bloating,
and diarrhea. Patients may get transient relief
of these symptoms by bringing their knees to
their chest. This position decreases
impingement of the arcuate ligament on the
celiac artery by pushing it cephalad relative to
the artery as expiration does. Epigastric pain may
be present, and physical examination may
reveal epigastric bruit in as many as 83% of
patients [11]. This bruit may increase on
expiration.
The observation of 4 MALS cases detected in
our study, 2 cases found to have concomitant
other abdominal pathology. One case in which
a 62-year-old man with past medical history of
acute pulmonary embolism treated successfully

3 months back and was on anticoagulation
treatment, presented to the hospital with
history of intermittent epigastric abdominal pain
and malena. The CT abdomen revealed
intramural hemorrhage of proximal jejunum
along with MALS [Figure. 4], which is also very
rare condition and also rarest association. In
another case 45 year old male MALS detected
concomitant with pancreatitis. The importance
of knowing such association is important in
terms of clinician’s point of view. There is no
reporting of such concomitant cases and their
management.
Fig. 4: Concomittant pathology- Intramural Hemorrhage
in proximal Jejunum.

There are few studies done in past, where 75
fresh autopsy specimens were studied and
analyzed relative to the relationship between the
MAL and the celiac artery, the celiac plexus, and
the inferior phrenic arteries. The following
observations were made: (1) celiac ganglionic
cuirass often participates in arterial compres-
sion, (2) celiac artery origin was at or above the
median arcuate ligament in up to 25 (33%), (3)
this was due to a low ligament rather than a
high artery [13]. In another study, 46 cadaveric
specimens were dissected to study the
anatomical relations between the MAL, the
celiac ganglion, and the origin of both the
celiac and superior mesenteric arteries. We
found that in 40 cases (87.5%) both vessels were
held together by the ganglionic mass, and in
90.6%, the celiac trunk was covered, either
partially or completely, by the MAL. These data
indicated that this is a normal occurrence. In 10%
of the cases both vessels were covered by the
MAL. These anatomical findings are in correla-



Int J Anat Res 2016, 4(2):2222-26.    ISSN 2321-4287 2226

tion with the understanding of MALS [14]. There
are many anatomical variations in coeliac trunk,
which have been reported in cadaveric
dissection studies [15]. Surgical median
arcuate ligament release has been the mainstay
of treatment which can be accomplished either
open or laparoscopically. The largest follow-up
series of open surgical patients was done in
1984 by Reilly et al.[16].

CONCLUSION

There is a need for larger clinico-radiological and
anatomic cadaveric dissection type of studies
to know the incidence of MALS in general
population. Sometimes MALS can be associated
with other abdominal pathology as detected in
our study and reporting of such association will
be more helpful to treating surgeons and
clinicians.
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A 40 years old male, known case of cirrhosis of liver with 
ascites was on conservative treatment. He had an umbilical 
hernia which was being managed conservatively in view of 
his medical condition. He presented with small intestinal 
obstruction due to obstructed umbilical hernia. Hernia was 
reduced with difficulty. Patient was then optimized as much 
as feasible and was posted for hernia repair. He underwent 
open mesh repair and a 14 F Romo Vac drain was inserted 
obliquely through abdominal wall into pelvis to drain ascitic 
fluid. It was used as a passive drain without applying vacuum 
or suction. Plan was to remove the drain after main wound 
heals. There was 700-900 ml of straw-colored ascitic 
fluid draining per day. On 4th POD patient had abdominal 

distension and discomfort. On percussion upper abdomen 
was resonant. Suspecting ileus patient was kept NBM and 
Ryle tube inserted. There was no significant improvement 
and on 6th POD, surgical emphysema was noticed around 
drain site. CT-abdomen was done to rule out hollow viscous 
perforation or necrotizing fascitis. CT-abdomen showed 
huge pneumoperitoneum. Since, drainage was clear fluid 
and patient had no systemic signs of sepsis, hollow viscous 
perforation was ruled out. Increasing pneumoperitoneum 
was thought to be secondary to air getting sucked into 
abdominal cavity along the drain and entrapped due to skin 
acting as a flap valve because of obliquity of drain insertion. 
The drain was slowly pulled out which resulted in escape 
of all the air and patient then had a rapid recovery [Table/
Fig-1-5].

The presence of pneumoperitoneum is well evident after 
open or laparoscopic procedure. As the days pass by, the 
pneumo goes on decreasing. The prevalence and volume 
of free air decreased with the time interval between surgery 
and CT. According a study done by Gayer G et al., it was 
not detected in any of the 11 examinations performed 
beyond the 18th postoperative day [1]. To diagnose 
pneumoperitoneum investigations done previously were X- 
ray and even Ultrasound. Now CT-scan is being used more 
commonly [2,3]. The presence of persistent or increasing 

[Table/Fig-1]: Shows obstructed umbilical hernia in CT-scan 
(arrow).

[Table/Fig-2]: Shows, shrunken liver with arrow pointing ascitic 
fluid. [Table/Fig-3]: Umbilical hernia reduced after aspiration.
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pneumo suggests hollow viscous perforation. Occasionally 
it could be due to more benign cause especially in cases of 
surgery where drain is kept [4]. Post laparoscopy procedure 
the pneumoperitoneum disappears by post op day 6 
and anything beyond that period should arose suspicion 
and investigated [5]. In our case there was increasing 
pneumoperitoneum after period of POD 4. This was due to 
air getting sucked into abdominal cavity along the Romo Vac 
drain and being entrapped by abdominal wall acting like a 
flap valve. This should be kept in mind while diagnosing such 
cases especially, where drain is kept. 
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INTRODUCTION 

Pain is a most common symptom of any illness. The 

international association for the study of Pain's widely 

used definition states: "Pain is an unpleasant sensory and 

emotional experience associated with actual or potential 

tissue damage, or described in terms of such damage".
1
 

Major abdominal surgeries with upper abdominal incision 

lead to severe postsurgical pain, which if treated 

inadequately, can cause shallow breathing, atelectasis, 

and retention of secretions and lack of cooperation during 

physiotherapy. This increases the incidence of 

post‑operative morbidity and leads to delayed recovery.
2 

Management of acute post‑operative pain has been given 

more importance in recent years with considerable 

concurrent advancement in this regard. Despite this 

advancement, post‑operative pain continues to be a 

challenge and often leads to patient dissatisfaction.
3,4

  

ABSTRACT 

 

Background: The study was planned to assess the efficacy and safety of paracetamol in comparison with diclofenac 

for post-operative analgesic pain in patients undergoing elective abdominal surgery. This, randomized clinical trial 

was conducted in an institution of medical education and tertiary care centre.  

Methods: 90 patients scheduled for elective abdominal surgery were assigned in a randomized manner in to two 

groups. Group P received 1 g paracetamol intravenously (IV) 8 hourly and group D received 75 mg intramuscular 

(IM) diclofenac 8
th

 hourly for 24 hr post‑operative period. The pain intensity was judged using pain visual analogue 

score (VAS) at time periods 2h, 4h, 6h, 12h, 18h and 24h post-surgery. Patient reported with a VAS pain score of 

greater than 3, a rescue analgesic IV tramadol 100 mg injection was given. The need of rescue analgesic, pain VAS, 

patient satisfaction score and adverse effects were recorded. 

Results: The data was expressed in mean +/-SD and analysed using unpaired t test, chi-square test, followed by 

Fisher’s exact post-hoc test. Total tramadol requirement were not significantly different between paracetamol and 

diclofenac groups. Gastrointestinal side effects were present in 6.6% and 17.7% of patients receiving paracetamol and 

diclofenac respectively. Patient satisfaction score till administration of rescue analgesics showed statistically 

significant difference (p=0.043) between the groups. 

Conclusions: Paracetamol is equally effective and safer which can be a practicable alternative compared to 

Diclofenac especially because of its highly encouraging risk benefit-ratio, which justify its role as a near-routine   

management for post-operative pain.  
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Non-steroidal anti-inflammatory drugs (NSAIDs) have 

been advocated to provide “multimodal” or “balanced” 

analgesia that decreases opioid dose requirements and 

may reduce related adverse events while reducing 

postoperative pain.  Paracetamol (acetaminophen) is one 

of the most popular and most commonly used analgesic 

and antipyretic drug around the world, the drug of choice 

in patients who cannot be treated with NSAIDs, such as 

bronchial asthma, peptic ulcer disease, hemophilia, and 

salicylate-sensitization, children under 12 years of age, 

pregnant or breastfeeding women.
5,6 

It is a poor inhibitor 

of prostaglandins (PG) synthesis in peripheral tissues, but 

more active on cyclooxygenase (COX) in the brain. It 

raises pain threshold and its ability to inhibit COX-3 

could also account for its analgesic-antipyretic action. In 

contrast to other NSAIDs, paracetamol does not stimulate 

respiration or affect acid-base balance and does not 

increase cellular metabolism. It has no effect on 

cardiovascular system (CVS). Gastric irritation is 

insignificant mucosal erosion and bleeding occurs rarely. 

It does not affect platelet function or clotting factors and 

is not uricosuric.
6,7

 

Diclofenac is one of the most extensively used NSAID; 

employed in rheumatoid and osteoarthritis, bursitis, 

ankylosing spondylitis, toothache, dysmenorrhoea, renal 

colic, posttraumatic and postoperative inflammatory 

conditions. The mechanism of action of diclofenac goes 

beyond COX inhibition and include inhibition of 

thromboxane‑prostanoid receptor, affecting arachidonic 

acid release and uptake, inhibition of lipoxygenase 

enzymes and activation of the nitric oxide‑cyclic 

guanosine monophosphate anti‑nociceptive pathway.
6,8

 

But it has shown to increase the risk of heart attack,  

stroke and reversible elevation of serum amino-

transferases apart from its regular gastrointestinal (GI) 

side effects like  epigastric pain, nausea and even  

headache, dizziness, rashes, etc.
6,7

 

Post-operative pain control is an issue dealt with in recent 

years. Sincere efforts are of utmost importance as 

effective pain relief is a main objective to modify surgical 

stress responses, thereby leading to an improved 

outcome.
4,5 

The opioid sparing effect of NSAIDs has 

often been used as an analgesic efficacy parameter. 

Several research and review studies have concluded that 

the combination of paracetamol with widely used 

NSAIDs proved to be synergistic and provide superior 

analgesia than either drug alone.
4,9,10 

But the research 

work on paracetamol as single analgesic agent for post-

operative pain are very minimal and they have got only 

selected outcomes. Intravenous paracetamol is a newer 

concept gaining global popularity in acute postoperative 

pain relief. We consider that the comparison of 

paracetamol with diclofenac in post-operative pain 

management is important especially as the side effects of 

these compounds are so different.  

Hence, study included other important factors like 

efficacy, safety and duration of action of paracetamol for 

the evaluation of postoperative pain in comparison to 

diclofenac. With these objectives we planned a 

comparative study of two analgesic drugs paracetamol 

(IV) and diclofenac (IM). 

METHODS 

This is a randomized clinical trial conducted in an 

Institution of Medical Education and Tertiary Care 

Centre in Karnataka, India. The study was approved by 

Institutional Ethics Committee for Humans and trial is 

registered under Clinical Trial Registry India (CTRI; 

REF/2015/05/009014). The sample size is calculated on 

the assumption of a standard deviation (SD) 0.58 of the 

expected difference from previous studies
3,5 

with a power 

of  >80% to detect this difference. The calculated sample 

size came out as 90 and hence patients were equally 

assigned in each of group P and group D. The informed 

consent from all study participants was obtained and the 

baseline characteristics like age, sex and body mass index 

(BMI) were noted for comparison. Every patient was 

individually randomized by envelope method hence had 

equal opportunity to be in either of the groups.    

The patients undergoing elective abdominal surgery 

between the age group of 18 to 50 years and in the 

physiological group of American Society of 

Anaesthesiologist (ASA) I & II physical status with no 

major systemic disease were included in the study. The 

patients with history of drug allergy to any of the study 

drug, chronic alcoholism or daily intake of NSAIDS for 

long time were excluded from the study.              

Group D patients received 75 mg/3ml diclofenac IM in 

gluteal region and Group P patients received 1 g/100ml 

paracetamol IV (100 ml saline in 15mins) 8
th

 hourly for 

24 hrs post‑operative period from the end of surgery. The 

patients were observed for 24 hrs after surgery. The pain 

intensity was judged using a 10 point visual analog score 

(VAS) scale at time periods 2, 4, 6, 12, 18 and 24 hrs 

after the surgery. Safety and tolerability were evaluated 

by the occurrence of adverse events, especially the 

incidence and severity of gastrointestinal symptoms. If a 

patient reported a VAS pain score of greater than 3, a 

rescue analgesic in the form of IV tramadol 100 mg 

injection was given. The need of rescue analgesic was 

recorded for both the groups at time periods 2, 4, 6, 12, 

18 and 24 h after surgery.
2,4

 

The primary outcome of our study was VAS until first 

rescue analgesic request and the requirement of rescue 

analgesic in the form of injection tramadol over 24 hrs. 

The secondary outcomes measured was patient 

satisfaction score (PSC) till rescue analgesic was given 

and adverse events. VAS was measured on a scale from 0 

to 10 and rescue analgesic was administered at any score 

greater than 3. PSC was assessed using a four point rating 

scale (poor = 0, fair =1, good=2 and excellent=3).
2-4,11
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Statistical analysis 

Statistical analysis was performed using SPSS 17.0 for 

windows 7 version. Data were expressed as mean values 

and standard deviation (mean±SD). Data was analyzed 

using unpaired t test, chi-square test, followed by Fisher’s 

exact test. P<0.05 was considered as statistically 

significant. 

RESULTS 

Participants were enrolled and analyzed as shown in 

Figure 1. (Consort flow diagram). Ninety patients were 

identified by the surgeon and consented for the study. 

There were 27 men and 18 females in group P and 35 

men and 10 females in group D. Both the allocated 

groups were compared on a number of variables like 

baseline characteristics, duration of surgery, total 

tramadol requirement and number of patients requiring 

rescue analgesics to ensure adequate randomization; the 

comparisons are shown in Table 1 and did not differ 

significantly. 

   

Figure 1: Consort flow diagram of study. 

 

Table 1: Demographic and baseline characteristics 

(results are in Mean±SD). 

 
Group P 

(n=45) 

Group D 

(n=45) 

Age (yrs) 39.44±15.11 39.96±17.68 

BMI (kg/m
2
) 21.73±1.85 20.93±2.38 

ASA (I/II) 1.37±0.49 1.40±0.49 

Duration of surgery 

(mins) 
70.78±17.74 77.53±21.31 

Total tramadol 

requirement (mg) 
600 mg 400 mg 

No. of patients 

requiring rescue 

analgesic (n) 

05 (11.1%) 04 (8.8%) 

The data were expressed in the form of mean±SD. Pain 

intensity in the form of post-operative pain VAS score 

were shown in Table 2. VAS score was zero on 2nd hour 

post operatively and the mean of VAS score recorded at 

4
th

, 6
th

, 12
th

, 18
th

 and 24
th
 hr showed no significant 

difference between the two groups (p value >0.05). The 

same was tabulated and shown in the Figure 2. Tramadol 

requirement during 24 hr was 600 mg in group P and 400 

mg in group D. There was no clinical or statistical 

difference between both groups of patients requiring 

rescue analgesic. 

 

Figure 2: Visual analogue score. 

Patient satisfaction score (PSC) till administration of 

rescue analgesic were represented in Table 2 and Figure 

3, which depicts there is statistically significant 

difference between the groups (*p=0.043).  Good PSC 

score is appreciably more with group P when compared 

to group D. Patient satisfaction is an important indicator 

of quality of care because of its relevance to compliance 

and better patient outcome. Side effects occurred in small 

fraction i.e. nausea occurred in 8.8% of the participants in 

group D and 4.4% among group P. Vomiting occurred 

among 17.8% of group D participants (p= 0.108) and 

6.7% among group P participants (p = 0.398) respectively 

and were not statistically significant. In general, no 

clinically significant changes in vital signs or laboratory 

values or no major adverse drug reactions to the drugs 

were noted in our study.   
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Table 2: VAS and PSC at 4, 6, 12, 18 and 24 hour 

post-operatively.  

 Group P Group D P value 

Visual analogue scale [mean (±SD)] 

VAS at 4 hrs 1.38±0.53 1.49±0.63 0.116 

VAS at 6 hrs 1.98±0.62 1.96±0.60 0.737 

VAS at 12 hrs 2.49±1.14 2.49±1.29 0.812 

VAS at 18 hrs 2.53±0.59 2.56±0.58 0.963 

VAS at 24 hrs 2.82±0.75 2.87±0.58 0.226 

Patient satisfaction score [n (%)] 

Poor 01 (2.2) 0 (0) Fisher’s 

Exact 

Test = 

5.592                           

df = 2                                   

P=0.043* 

(Signific

ant) 

Fair 10 (22.2) 20 (44.4) 

Good 34 (75.6) 25 (55.6) 

Excellent 0 (0) 0 (0) 
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Figure 3: Patient satisfaction score. 

DISCUSSION 

All surgical procedures will produce pain of variable 

intensity. Post-operative pain of severe intensity is 

implicated in respiratory excursion, atelectasis and also 

prolong gastroileus,  urinary retention, increased risk of 

deep vein thrombosis.
12 

It is also well known that the 

increased level of catecholamine due to surgery will in 

turn increase in myocardial work and oxygen 

consumption. The introduction of NSAIDs has decreased 

the use of narcotics and is useful in patients who are 

tolerant to opiates and in elder patients. Narcotic 

analgesics have limitations like respiratory depression or 

narcotic addiction, so most of clinicians do not prefer to 

prescribe them.
1,12,13

 

In our study, the statistical results across the study groups 

showed that the primary outcome measure i.e. pain VAS 

score and the requirement of rescue analgesics did not 

show clinically or statistically significant difference 

between paracetamol and diclofenac groups. But both 

showed an opioid sparing effect approximately up to 90% 

(91.2% and 88.9% respectively in paracetamol and 

diclofenac groups) in patient controlled analgesia.  It’s 

known that paracetamol gives more reliable therapeutic 

plasma concentrations when given intravenously and 

paracetamol can be a practicable alternative to diclofenac 

especially because of low incidence of adverse effects, 

better compliance and can be a preferred choice in high 

risk patients.  

There are multiple measures available to assess pain in 

adult patients.  Pain VAS is a unidimensional single item 

known for its simplicity and adaptability that provide an 

estimate of pain intensity in patients both in terms of 

quantity and quality.
11 

The pain VAS has found to be 

more reliable and accepted by our patients and showed 

sensitivity to changes in pain assessed hourly during 

research. 

Even if the number of adverse events were low in both 

treatment groups, there is a trend toward a reduction in 

GI symptoms with paracetamol, as suggested by a 

reduced incidence of gastrointestinal side effects (6.6% of 

patients compared with 17.7% in the diclofenac group) 

that did not reach statistical significance. The reported 

adverse effects like nausea and vomiting were more with 

diclofenac group. During interpretation of our findings 

related to side effects, we were very careful in 

differentiating these side effects from that of residual 

effects of anesthesia and surgery. Other less expected 

side effects mentioned in earlier studies like allergy, 

hypotension, hepatotoxicity, altered blood count, etc were 

not found in any patients enrolled in this study. 

Pal et al. in their study of 102 patients undergoing lower 

abdominal gynaecological surgery compared paracetamol 

(1 gm/100ml) IV, diclofenac (75 mg/3ml) IM and 

combination of both. They found that the diclofenac and 

its combination with paracetamol showed  better efficacy 

when compared to paracetamol alone in terms of the 

requirement of rescue analgesics.
5 

Nath et al, studied the 

effect of IV paracetamol in comparison to IV tramadol 

for patients undergoing lower abdominal surgery and 

found that the iv paracetamol can be better alternative to 

tramadol in terms of efficacy and safety.
3 

Two different 

studies done on patients undergoing elective 

gynaecological surgeries compared  paracetamol, 

diclofenac and their combination; gives two different 

results, one showing combination is better with 40% 

decrease in pain intensity, another showed no significant  

difference in pain intensity among groups.
14,15 

Very  few 

studies state that the analgesic efficacy of intravenous 

paracetamol was comparable and superior to that of 

tramadol or diclofenac which are standard postoperative 

analgesics  used for abdominal surgery.   

Study limitations were that blinding was not possible 

because of different routes of drug administration and it 

may need large sample size to generalize the results. 
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CONCLUSION 

In conclusion, this randomized clinical trial shows that IV 

paracetamol is equally effective and safer which can be a 

practicable alternative compared to IM diclofenac 

especially because of its highly encouraging risk benefit-

ratio, which might justify its role as a near –routine   

management for  post-operative pain. There is still need 

of lot of research work with large sample size for further 

evaluation of paracetamol and its place in postoperative 

pain management. We believe that this study provide new 

facts  in relation to benefit patients and  assist concerned 

clinician to prepare post-operative pain management 

guidelines while selecting analgesics. 
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@LaparoscopicAPR
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Nageshwarao K Nikhil I Ragharrcndra p
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ABSTRACT

Colorectalcancers in lndia have the lowest incidence rate as compared to other countries in Asia. ln rnales an
incidence of 4.3 (per 1 ,00,OOO) and in females an incidence of 3.4(per 1,00,000) has been reported.rl) We
present a case of a41/Mwho presented with pain in abdomen since 2-3 months, associated with malena, and
several episodes of bilious vomiting. On PR examination,mass was palpable 2cm above analverge, its biopsy
through colonoscopy revealed infiltrating moderatelydifferentiatedAdenocarcinoma. ln this article we describe
our experience of LAPAPR.

KEYWORDS: Laparoscopic abdominoperineal resection (LAPR); Low rectaladenocarcinoma

INTRODUCTION

The description by W. Ernest Miles in 190g of the
abdominoperineal approach to tumors of the rectum
was a landmark in the history of large bowel
surgery.(2)Laparoscopic abdominoperineal resection
(LAPR) is an accepted alternative to open resection
tor treating patients with low rectal
adenocarcinoma.{3)The recent prospective
randomized trials have shown that compared with
open resection the use of laparoscopic techniques can
reduce postoperative pain, postoperative ileus, lessen
the duration of hospital stay, and allows for rapid
resumption of normal daily activities.(3) Laparoscopic
resection of low rectal cancer currenily remains
controversial, even though it has benefits such as
those mentioned above for laparoscopic colectomy
as well as allowing for good visualization of the pelvic
cavity, especially in patients with an extremely narrow
pelvis, during resection of low rectal oaneer.(3)

CASE PRESENTATION

A 45/M presented with pain in abdomen since 2-3
months, which was sudden in onset, dull aching type
all over the abdomen, associated with malena since

1 month, which was acute in onset. He also complains
of vomiting several times which contained food
particles and usually was right after eating food. He
has no complaints of fever. However, he mentions
change in bowel habits, sometimes had constipation
and sometimes had loose stools. He was not a known
case of Diabetes Mellitus, Hypertension, Asthma,
Tuberculosis. No history of similar complaints before.
No history of previous hospitalisation. On pR, a small
mass was palpable Zcm above the anal verge. The
labglatoV findings, including complete blood count,
blood chemistry and liver function tests, were within
the normal ranges. Chest x-ray and USG abdomen
and pelvis revealed nothing significant. Computerised
tomography of the abdominopelvic region showed
perirectal fat infiltration. No distant metastases were
noted. Colonoscopy was done, a diffuse growth was
seen in the mucosa 2cm above the analverge, biopsy
was sent, which revealed infiltrating moderately
differentiated Adenocarcinoma. patient was worked
up for surgical intervention, laparoscopic ApR and
explained about the complications and possibility of
conversion to open APR.
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,J TECHNIQUE:
t

;opic abdominoperineal resection (LAPR)

chniques of LAPR have well been described by

Patient was placed in the modified lithotomy

r. Pneumoperitoneum was established through

rm umbilical port. A Karl storz HD camera was
ced through this port and all the subsequent

/ was performed under direction visualization.
serted were one 1O-mm trocar in the left lower
nt in the mid-claviclar line and two 5-mm trocars

urer quadrant one in mid-clavicular line and the
r ,ine .',ith right anterior axillary fold. Dissection

rision began from the left lateral attachment of
rroid colon and identification of the Toldt's fascia.

ndo'' 'vas created in the sigmoid mesentery.
L.

re enfr-re sigmoid and mesosigmoid colon were

cbilized, the rectum was retracted upward and

J so that the loose areolar plane between the

ectum and the presacral fascia could be

ed. The presacral plane was dissected as far

sible and hypogastric nerves could easily be

zed. The dissection moved first to the right and

r the left of the rectum. Anterior dissection of
tum was done in front of the Denonvilliers'fascia

osterior dissection was done along the

1er's fascia. Next, the lateral ligaments on either

the rectum were divided. Posteriorly, the

rvas identified and preserved, an
'ectrn'r was completely excised. lnferior
ieric=.,"tery and vein were clipped with hem-o-

o and cut. Finally, the left colon's lumen was

ed using umbilicaltape and transected from the
r. Division of the skin, subcutaneous fat and

ani nruscle from perineal approach allowed a
,r to be made posteriorly through in Waldeyer's

The remainder of the perineal dissection was

:ted. The specimen was delivered through the

a[ incision. An end colostomy was fashioned by

rq thecolon out through the left lumbar region.

r drainage was inserted through the perineum,

e perineal incision was closed in layers.

Figure 1 Port placements

Figure 2 lntra-op

Figure 4 Resected
Specimen showing the
mass.

nt was mobilized on day 2.HePost-operatively: Patie
passed flatus on day 3. Colostomy was functional on

day 5. Perinealdrain was removed on day 6. Patient
was ambulating and fit for discharge on day 7.
However, he was kept an extra week to train him about
the colostomy care.

:,1:

ir:r

,',=
':,.

;*
ir



Laparoscopic surgery for colorectal cancer has been

pror"n to be safe 
'nO 

of equal eOcacy in oncologic

results when compared with open surgery'ta)

Advantages of laparoscopic abdominoperineal

resection were characterized for not only enhanced

visualisation, minimal invasion and good cosmetic

outcome but also less blood loss' complications' and

earlier postoperative recoveU'(s) Disadvantages of

iup"ro..opicAPR were increased operative time and

DISCUSSION

cost.

CONCLUSION
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A ltare Case Rcpori

,rr.1. G*gat*, & iEii1"* b', t1 A1.i ;<lt:l;itr. lixytltlet"'H an ** r'!:*r,
1",. Nagt*war'llart, itagh*r,**dr;* I, Sushr,lirlra

1.)r1:irrLrn*r-rr .* {liu*:.'lj :}*ie'ji 1, Et7"1;'ttittr:t'*tsittli ,l'{S{il Iii,rti5 {.}.

ABSTHACT

Dra*hragrrai:c eve*tril licn i* porfi1orrffr1t e!*vatrc,{l 
1f 

tllnirraUm which is intnrcblie Rarrl|'l Gastric volvull's

can s*cilr in i;ir*!.r .p*\i*fi1 .,**r* w.* *{**i***.& *&** af a *#,s**r *ld mal*'$ati**t wtt* Ptf*s*r\!*}d with l*ft siclseJ

;-,;;;-,i rrnt, *r.iri*: v,.lvr-rh:s anci rtras mar"raged laparosc*pi*ally, nnd siaie a':var-rtrag*s of laparoscopy
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CASE HEPORT

$. 5* y xtar *l d mxl * pali* fi1 **t11Et t* o p ii, wi I h co rn p I a i ft r $

*f p xtn in abel*rne;l nwirtly tn't rllT'hy 
Ss **h*n* rtu m r in* c

*=6 nr**tit*i. Tts*r* wtt* ?*t*I*iY *f *inril*r csmplaint$

in the paet. **nst*nt *e*6.*e"tit1* $*il$alian was there

sftr*r lravir"rg f**d nnrl aggr:*rlation of pain rr+as

*x}Eti*tlc*d by l:im alt*r ha'sirtys frs** " T har e *'*.1* 
1n

afiy r*x}ilfi1*{Y **{Y\{}teifi1* **{:* afi. dilt't*tslty irt

'hre*ti1ing *rr€*tlrr*nt respirfif*f y 1r*t:l i*'fe*ti*ns' On

phy*i*al sxerfii$elltfil:r,$ eb**ffi*n 1,'{&s found to be

*o*", **t3 txn:d*r. Ort auscultali*'r cv*t l*t3 $i{i* 8f

r: h e g t, li I I Se i trt* rc** lai xp ** * *tz't* r i * *T bl1l-t"*1' r o * t"l d*

wers i:eard" *n hie ll7l **apy"v*lvtt1ts'**ftkx *1*wt**N1

was seen, and utr CT scatt ai:d*r"rr*n and thorax'

*ixgn**t* nl *venlrat\*rt v'iil?t ga*l:it: v*l''fultrs w#s

ffi*de,B*ri*rfl slusii#s sl:*!refJ or(r;inr)-&xifti vrlv*l*s
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*f etsnil#.#h.

rli*plsr*g*t
ptfitn*nr:r'y l*x
to i:* n*rm;ri

Fro*edure

ol liver, '*1*wa*?', an

?**l *St*:rativ*

did n*f rtv*d
wa* all*wecl
rerft*ved 5
diecharg*d

lr*mi*1u
n i* causerj

(ge**fi *;lreiia*

I*,*r*p'; s***ld h*
* * r r,sal i * * elr * * v,i ilhin

r*un lsy

*f th*

pla** a

C

7 tg7 pr **p*rativ* **rxns *tt"sdy

lh*ue grsal* *an b* arhimv*rj tty tw* rjiflererrt surgica

pr*ceciures, wlth on* t$t'1i) plrt&i.it'fi ')ril th* ath*:
r*saclion *f th* racJunclant dixp?:r*"gmalic tissuc anc

Ai Open methods- 1.Open plication via abdomerr cr

,'! . t*enp*r**c*pi* . Fl [**ti* t1

2. VATS

ln adults, fuIourr:ux \Ann Thoracsurd2*A5:79:S08

reporled on 12 aduitc, four rnert and ei6ht warnen, witl
ih* nraan *g*-*t && y *a rs, w ho we re oper*ted *n urirq
a'4-*nt mirzfth*raco{*my anrJ thoracat p*r,t*, ll,lm

mortality was observecl: ther* was one caso c'
pnstop*ratrve pneurnonra. Al[ patrenls experience:
ameliorairon of synrptoms, and longterrn pulmcna,'.

f*r"r*ti*rt **xtx r*v**lecJ il?*rk** impr*v*r***t:ia FYt
anrl [-[t11.Ine{* nere no recurronces.Fig 3 p*st-op ntudy
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.t#. #t t:?t* ltt*raW*'**rz**nti*# r:{i* #Ni l**y *f ,.#S

. .J€al$ wrth irtlrrrl.r r:l'icing cf tt-"E #*r*,",,-. rt#rve l*iiowrng
pedratric carr.lrac $urS*r,,, 1!1 liti*r:s or ciillcJren

.1\,, {}-**ani}t*n JRI-" *1'x'l" 6*r'oi *ardi*tk*.e:x* ,$rr$
199{};4.487; Trtnz N',,! *1 *l, ,l fy*dtatr Surq
1 9$fi:31 ($l:1f S5: h{e*rrs &,}. #r",/ St:rg1$$7:64;5S8).
fi4a*t of the t*cl'rniiju*$ ir.r,:,';e pltcalion utitizinE
i*terrupt*d stril;i'*s tft t.",i i;-/#r$.

Others hav* ct; :Jntrf;r*il i'::)t* r#cfrntly on vicieo-
assisted d;41:ltr3{lrltl:rl i} . 3iioft, ir"r*lucling Hines iAnn
ThoracSurg?0i,;,fi r*:1, ?i1d Cherlatt And SteuJa,l

tPettiatrs; r; i ;*!-*i),.:, ;:.*?fr). l-4in** clairns thal
pAti8tlts $&rt 11.^ '' :,.:i +i:*r i:ei'u,t* *n 1 and 3 dAyS. hUt

t lr* also had i1i::*nts .'.ir:-. ,.'. #*t l:cme iln F)OststS* {aliv*

t-low*vBr at)lt)-,':;:t *t if;NlaroscoFy frre a$ f*llolvs-

1 :-. {a) no rl*ed iii i -':--} -r; vsntilatlofi (,rCIr lil*U rfitrficften

" lH-ffi?ll ;-, :,i *lnl;-x:l;,1TJf.i;**;:
iwhi*h carlnl.i, ::.: ;; 1* :t;I s* trr thoraccseopical ly ), and

il31 * #,r**t*r **gr** # tr*xri*rx *f lr*tar {n*v*{}.}*nr
lhan ts permitted with thoracoscCIpy.

*fififiLHfrt#f,; .

ta.par****pt* pli*,ati*n is sa{* *rnrj has many
xdva*t*g*$ *iJ*t" *p*n *nrl t**r**frs{opic technique,
howover it is agsoei alcr|,,*tllt,3 1611r;€r learrtng cltrve
anc{ is difficu}t to perform
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Rheumatoid Arhritis : \[hat's New ?

ReviewAnicle

Pournima Patil

Department oflv{edicine, KLE Universitx JNi\'{C, KLES Dr. Prabhal,ar Kore Hospital & I\,{RC, Belagavi. India

n..

ABSTRACT:

Background:

Rheumatoid arthritis (RA) is a chronic, systemic autoimmune inflammatory arthritis which affects approximately
1% ol the adult population worldwide and is three times more common in women.lt is characterized
bypolyarticular synovial inflammation, leading to joint swelling, stiffness, and tenderness which is the major
cause of disability.The burden of illness of RA not only impacts patients and families but also society through
sick leave, loss of work productivity, and utilization of health care, stressing the importance of effective
management of RA.

\* Objective:

To briefly review recent updates in the diagnosis and treatrnent of RA as well as the importance of early and
aggressive treatment.

Summary:

The primary goal of treating patients with RA is to maximise long{erm health-related quality of life through
control of symptoms, prevention of structural damage, normalisation of function and participation in social and
work-related activities. Abrogation of inflammation is the most important way to achieve these goals. Treatment
to target by measuring disease activity and adjusting therapy accordingly optimises outcomes in RA.

KEYWORDS: Rheumatoid arthritis

INTRODUCTION:
Rheumatoid arthritis (RA) is a chronic, systemic
autoimmune inflammatory arthritis which affects
approximately 1% of the adult population worldwide
and isth;eetiaes more common in women . Although
RA may present at any age, the typical age of onset in
women is the late childbearing years; in men, RA

develops more often in the sixth to eighth decade. lt is

characterized by po lyarticular synovial i nf lam mation,
leading to joint swelling, stiffness, and tenderness
which is the major cause of disability. The natural
history of the disease is one of progressive joint
damageanddeformity and, in a sizeable minority, the
development of extra-articular manifestations. patients

with RA haye increased mortality compared with the
generalpopulation, largely attributed to an increased
risk of cardiovascular disease. Apart from increased
CV risk extra-artlcuiar m3nife.stations such as

vasculitis, interstitial lung disease, pericarditis, renal
amyloidosis, ocular inflammation can prove organ
threatening and add to morbidity and sometimes
mortality. The burden of illness of RA not only impacts
patients and families but.also society through sick
leave, loss of work productivity, and ulilization of nebnn
care, stressing the importance of effective
management.of RA.

Over the past 2 decades, optimal use of synthetic
disease modifying antirheumatic drugs (DMARDs)
and/or biologic agents has proven highly effective in
treating inflammation, delaying joint damage, and
improving patient outcomes. The goals of treatment
have expanded from the treatment of inflammation and
achievement of a low disease activity state, to the
realistic goal of achieving and maintaining clinical
remission in a significant number of patients.
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H1p ereosinophilic Syndrome
FiplluPdgfr AIfa Negative with Response ro Imatinib

A Rare Case

. Rohan Bhise, Griger CherrylTilliams
Deparrrncnt of'M6dical Oncology, KLE, Universiry,JNMC, KLES Dr. prabhakar Kore Hospital s( MRC,

!,' :,tt i' t I

l3

Belagavi. India

ABSTRACT

ldiopathic hypereosinophilic syndrome is a myeloproliferative disorder with unexplained prolonged eosinophilia
and marked predilection for involving multiple organs, especially the heart. Hespiratory symptoms often mimic
other commoner pulmonary disease states, leading to a diagnostic dilemma and delay in treatment initiation.
we report here a case of hypereosinophilic syndrome in a middle aged male who presented with respiratory
-symptoms 

which was found to be FlPl L1IPDGFR negatrve but responded well to lmatinib.
KEYWORDS: Hypereosinophilic syndrome, Ft L1 p1 /pDGFR N EGAIVE, lmatinib

..!TRODUCTION:

\iriopatfric hypereosinophilic syndrome (HES)
comprises a group of myeloproliferative disorders of
unexplained aetiology characterised by a sustained
overproduction of eosinophils. Hypereosinophilic
syndrome has a strong tendency to cause end_organ
damage, commonest being the heart. HES rnay be
asymptomatic or present predominanily with
respiratory symptoms. Usually in HES a chromosomal

.abnormality producing a FlL1p1/PDFFR alfa fusion
gene is seen and such cases respond very well to
imatinib. Our patient turned out negative for the above
mentioned fusion rlene but still responded well to
imatinib.

CASE REPORT

, 
^ 

?B 
yr old male patient presented with history of mild

Y"rer, malaise cough with mucoid expectoration and
wheezing for 4 weeks. Physical examination revealed
anemia, splenomegaly and bilateral rhonchi.His

i nvesti gations revealed Hb- 1 0.9g/dl,TC- 1 9, 900, DC_p_
4 0% E-34% l:'1 2% M eta mye I o cy tes-Zo/o B a n d f o rm s_

59i, l'ilonocyt es 2o/o, Platel et cou nt-97000, Seru m I g E_

290 lUirnl and Chest xray- normal. He was treated
with Diehthyl carbamazine for a period of 21 days since
tropical pulmonary eosinophilia producing similar
clinical scenario is very common in our region. But

his symptoms and eosinophilia persisted following the
treatment with DEC. So he was futher investigated.
CT Abdomen/Thorax revealed splenomegaly with tiny
nodular air opacities with perihilar halo scatterd in
bilateral lung parenchyma. Bone Marrow examination
revealed M:E -i5:.1 predominated by eosinophils/
eosinophil precursors. lron stores were adequate.c_
ANCA, p-ANCA were negative and FlL1p1_pDGFR
alfa fusion gene assay was negative. A provisional
diagnosis of HES was made and treatment started
with steriods. After 4 weeks of treatment with steroids
he did not show any significant improvement. So he
was treated with a combination of steroids and
hydroxyurea. lnitially he responded well but after 3
months he developed severe anemia and rise in
eosinophil count and thrombocytopenia. Then he was
started on lmatinib 400mg daily empirically.His platelet
count normalized an-d his AEC came down to norrlal *
within a month.He is now receiving imatinib 400mg
twice weekly. The response was well rnaintained at
his last follow up.

DlSCUSSION:
ldiopathic hypereosinophilic syndrome (HES) is a
myeloproliferative disorder with unexplained prolonged
eosinophilia and marked propensity for damaging
specific organs like the heart. The diagnosis is based
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,llowing criteria: 1) sustained eosinophilia >

:osinophils /mm3 foi' more than six months; 2)

absence of any other cause of eosinophilia

ciuding parasitic infections and allergic disorders,

-Lnd 3) signs and symptoms of organ involvement'

most frequently the heart, gastrointestinal tract, central

and peripheral nervous systems, lungs and skinl'

Hypereosinophilic syndrome is predominantly a

disease of middle-aged males (male: female ratio of

9:1). The onset is insidious with symptoms such as

I eth argy (26%), cou g h (24"/"), dys p noea (1 6"h), m u sc I e

pains and angioedem a l %)' rash or fever (1 2"/") and

retinal lesions (10%), weight loss and cachexia'

Approximately 40 - 60% of patients have pulmonary

inr/olvement, usually presenting with a chronic'

persistent, non-productive cough2' Pulmonary

inuolr"m"nt in HES may be secondary to congestive

heart failure, infiltration and sequestration of

e1- nophils in lung tissues, or pulmonary emboli

or[inating from ventricular thrombi' ln contrast to the

pulmonary infiltrates in chronic eosinophilic

pneumonia, HES may show diffuse or focal infiltrates

without any lobar preference (seen in 14 - 2Bo/" ol

patients)o's. These infiltrates may or may not clear with

prednisolone treatment, and pulmonary {ibrosis can

develop in patients with Elv1F6. Adult respiratory

distress syndrome is an occasional complication of

H-ES and may be associated with poor prognosiso'

Cardiac involvement in HES begins with either acute

myocarditis or endocardial damage by circulating

eosinophilproteins. This is followed by iormation of a

mural thrombus, typically at the apex of one or both

ventriclesandpropagatingtowardtheventricularinflow
trq- ts, often causing atrio-ventricular valve

inJompetence.Finally, the thrombus gets organised

aiid fibrosed, giving a typ'ical echocardiographic finding

of an echodense mass that obliterates one or both

rrentricular cavitiesT' Although survival for upto 12 years

has been observed, EMF is usually relentlessly

progressive. Death is due to progressive myocardial

failure often associated with pulmonary congestion,

infection, infarction, or sudden unexpected

cardiovascular collapse, presumably arrhythmic in

origin.

cHRONIC EOSINOPHILIc LEUKEMIA (MYELOID

HES)

This is a clonal myeloid disorder resulting from

chromosomal abnormality of myeloid cells'The clinical

features include eosinophilia, anemia, splenomegaly,

BM hyperplasia with predominance of myelocytic/

eosinophilic cells and few blasts. Cardiac and

neurological involvement is common and indicates

poor prognosis. Th'6 chromosomal abnormality seen

is 4q12 deletion resulting in a FlP1L1/PDGFR alfa

fusion gene. Serum tryptase is a valuable marker in

this condition. Those patients with the fusion gene have

abnormal tyrosine kinase activity and they respond

well to imatinib mesYlate'

DIFFERENTIAL DIAGNOSIS

The differential diagnosis generally includes conditions

which produce moderate to severe eosinophilia'

These Includes parasitic disease, Hodgkins disease,

solid organ tumours with metastasis, chrug strauss

syndrome, familial eosinophilia, acute eosinophilic

leukemia and chronic eosinophitic pneumonia

MANAGEMENT

The prognosis of HES is good, with B0% survivalat 5

years, provided the cardiac damage can be managed'

Corticosteriods are the first-line agents, generally

administered as a shorl course of oral prednisolone

in the dose of 1 mg/kg/day that is tapered when

peripheral eosinophilia resolves. Hydroxyurea and

Vincristine may be used in selected steroid

unresponsive patients. Leukapheresis and plasma

exchanges have been tried in severe eosinophilia, but

their use should be restricted for emergency purposes

only. lmatinib mesylate, a tyro*sine kinase inhibitor has

been tried in HES with good response especially in

cases positive for FlL1P1/PDGFR al{a fusiongene8'

.lmatinib can be tried in those patientswho are negative

for the fusion gene also.ln patients who do not respond

to imatinib other tyrosine kinase inhibitors can be tried'

Antiplatelet and anticoagulant therapy is indicated

wherever thromboembolism is documented'
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Her0iit '.,.'., r,ipOft A 2* y*Ar *ld rt:,iti* r,vhi: f:rssenleCj
with lhr {t,r.ut varta.rit af this r&r€ tirs#ase.
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-'"

Vtntslaslin,e ar:ci ln1 F,r*ilrstsfilonu l{c has complei+
6 werks *l tre&lrn*nt anrj ,t crrrrsfiil'i ctrorng {ine v, "

rsnly ui** *tl*r:t ***-2,; *l*r*1* r*l*I*rj

,t)li

lilll
:rtt,

rl

ii

Llfefir:e,ffi



g

v

&^,,rru, r"i{elt**, NN\N, ?"*15



2..

t.

?t854*t:41-4?.

Gsissnrann

Sodem*r
Br0ussa

*

' =-----q_!!@*&4@@

-s--

Fieseerr:lr Group at the Uh,lelren's Hosl
Fhifsde;phia. Thv Unrversiiy of penn*rrJ

J 
.-....,,

Urlh opedic Journat Z*&it;1 5:&T "?5.

Willman CL, tll*filain KL. An uprla-te an *,1*:

cylokines. and a viral eliolr:gy in Lanoerhan
i'listincytosis. Hematoi Oncoi Clin tlor?i

' 

1 * *;1 2t21: 4*8-41 6.Fub1;tee{

&r*ai**r:t V, ffacjner H, Komp DM, l.adir:
Histrocl..ii:sis synrJrom*s in chilcjren. Il. Appror
1i1* *jir"ii*ai a** tah*ratl}ry aval**ti*n af chiltlr*r
L*;':gerhn** *ell hisiifi*ytosis. *lini*al V,lrttfng {
*i \*i* Nt**rsr:,;t* $o*iety. h,{ecf pe*iatr *
1$89: 1 ;i6 jt*gz 5 Fubt,l*;:

DD,

E

#. Ar\;ts !r4. *^g*i*r fifu1. Ciinicalaspects of LanEel
cell rrlstior;ytosis. Hematr:j Oncerl Cljn NCIrli
1 99 8' ; 2t?-\ Z 47 - Z3g. publ.4et1

10. BroarJt:ert V, Gaclner H. Current therap,' Lefr**rr*.** **lt hi*tia*yt*xis. H*fiato, Onc*:

11. K.tlytatri*k"fi#.,W**g*r SE. Sifnhr:i*t G$, $hiuer
\lrlolial PC, Unni KK. Lanqertrans celi histiocy

,{F{ktin*yt*fii* y\t of !:one. ,4 ctinicopath *t**+*.arlt
at 263 {scdietrrcanrJ adult cases. Cancer lggl;ZE
2471-24A4. FubMed

12. Lar)is*hS, Gacirier H, Arico l,fi,Braadbe*t V, Grc
.J*k*b**:n &., ldomp *. lrlich*fs*,j Hs. L;;

,,, ran**nria*iJ trixl *i e1*pCIsi** v*i***,vinblasii.
eJis**nrinxt*d Langarhans *eii histi**yt*$i$,
Hrsti*c y"r* Socieiy. t;l ed Fecimrr Ancal 1 *g i:ZS lZ)
't1S. Publ',leri

r!

Lifeline, XXIX, 2*



Laparoscopic Hbllers Myotomy and Toupet Fundoplication:

Achalasia Cardia
Case Report

A.S Gogate, Rahul K, P S Pattanshetti, IGpildevH,VandanaGogate, Basavaraj,Yivek, Nil'.hil, Bharath, Rishikesh,Yarun

D.p"rt*.nt of General Surgery, KLE Universiry, JNMC, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi' India

ABSTRACT:

Achalasia cardia is a motility disorder of oesophagus with an incidenc" :f I in.100,000. Achaiasia is-primarily

a disorder oJ loweroesophageal sphincter ( LES ). The pathogenesis of achalasia is presumed to be neuro9."1':

ciegeneration which is either idiopathic or due to infection , This degeneration results in hypertension of LES

and loss of sphincter to relax on swallowing. Earlier an effective reduction in outflow resistance can be

accomplished the better outcome will be, more likely the return of oesophageal peristalsis-

INTBODUCTION :

Surgical myotomy was described by'Ernst heller. His

original,description involves both anterior and posterior
l, myotomy and this has evolved to per{ormlng anterior

myolomy only. Oesophageal myotomy for achalasia

-=. is, associated with good long term results which was

earlier performed by laparotomy or thoracotomy. The

' .iaparoscopic myotomy was done in 1991, t'low with

the advancements in minimaily invasive techniques,

myotomy is done laparoscopically and yields better

results and early post operative recovery. we report a

case of achalasta carcjia surgically treated by

' taroscopic myotor,ry and fundoplication-
\
i .sE REPoRT:

3 38 year otd female presents with complains of

Cysphagia to solids and liquids since 5 months

duration and is progressive in nature and she also

complains of regurgitation of food and gives histot'y of

drinking large volumes of water after having food. Thei'

patient was evaluated clinically and investigations

done. Barium slvallolvs shows features suggestit'e

of achatasia and endoscopy was performed which

shoivs difficulty in passing endoscope beyond LES

and based on the above investigations a diagnosis of

achalasia was made

The patient underwent laparoscopic Hellers myotomy

and toupet fundoplication. Patient did not undergo any

other treatment modality before the surgery. The

laparoscopy was performed using 5 po(s , three 1O

mm ports ( camera port and 2 working ports ) , two !
mm ports ( liver retraction and slomach traction )with
patient in modified lithotomy position- oesophagus '

was mobiljsed by dissecting gastro oesophageal pad '

of fat and anterior vagus was identified and preserved

after mobilising the oesophagus completly , the

longitudinal and circular muscle fibres are dissected

bluntly till submucosa sprouts out for a length of 6 crn'

above LES , myotorny is extended distally 3 cm on to

A*.rrn Lifeline, XXX, 2016
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more:difficult due
. Hence

Achalasia cardia is a ciisorcier best surgica{ly

with lapa roscopl er{ormed mYoto my and

fundoplication though endoscopic and botu{inurn

therapies exist they have in{erior outcornes and

invasives techniques have sholvn great
Minimal

promise ir'
du.rabilitY and high recurrence

treating achalasia both in tenns of patient l€covery

and longterm dutcotnes. So l'aparoscopic surgery be

considered as a'primary treatrnent modalitY.

REFEftEN UtrS :

1)



Jrx
Left Diaphragmatic Eventration with Acute Gastric Volvulus in Adults :

Successful Management by open Plication and Gastropexy

B.M. Kajagar,vijaykumarHuded,AchyuthAshivapur,Jakiyrddin R, Ravi G; Kurkurc
Department of General Surgery 6r CWS, KLE Universiry, JNMC, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT:

Eventration of the diaphragm is abnormal permanent elevation of the hemidiaphragm with normal peripheral
muscular attachment with no interruption in peritoneal or pleural layers.lt leads to displacements of abdominal
organs mainly stomach,transverse colon, spleen etc. due to abnormally wide subdiaphragmatic space.Rarety
diaphragmatic eventration remains asymptomatic, undiagnosed in'neonatalperiod and can present in later life
with respiratory infection and occasionally gastro intestinalcomplications like gastric volvulus and its perforation
and wandering spleen syndrome etc. Here with we report a male patient aged 23years who presented with
left chronic eventration of diaphragm with gastric volvulus & gastric perforation with severe respiratory distress
and hypotension managed successfully by emergency surgical intervention.

KEY WORDS: Chronic E.rentration of Diaphragm, Gastric Volvulus, Diaphragmatic Repair.

INTRODUCTION:
EVENTRATION of the diaphragm is defined as an
abnormal elevation of an intact diaphragm, and most
often is characterized by a developmentalabnormality
of the diaphragm musculature.Rarely, diaphragmatic
eventration remains asymptomatic and undiagnosed
in the neonatal period and presents later in

- lifewithrespiratoryandoccasionally gastrointestinal
complications. The abnormally wide subdiaphragmatic
space provides the potential for gastric volvulus and
subsequent ischtrmic perforation. This entity, most
often, is incidentaliy detected on chest radiographs
and frequently asymptomatic. Congenital eventration

\* of the diaphragm is due to maldevelopment of
muscular portion of the hemidiaphragm. lt can be
associated with other congenital anomalies and
syndromes like Poland syndrome, wandering spleen
syndrome.

CASE REPOHT

A 23year old male presented to the emergency
departmentwith history of severe abdominal pain with
coffee colored vomiting, constipation with upper
abdominaldistention, dyspnoea. There was no history
of chest pain, fever, oliguria or haematemasis. patient

was a nondiabetic non hypertensive. General physical

A*,-urn Lifeline, XXX, 20,I6

Figure 1

examination revealed a dry coated tongue,tachycardia,
blood pressure of g0/60mm Hg, tachypnoea and
decreased air entry on the Ieft side of the chest. On
abdominal examination patient had diffuse abdominal
distension with rigidity,rebound tenderness mainly in
the upper abdomen with absent bowel sounds. On
RT insertion 'lto2litres of coffee colored aspirate came
out. Chest x-ray(fig 1 .0) revealed pneumoperitoneurn,
raised left diaphragm and right mediastinal shift with
stomach and intestinal shadows in left hemithorax
.Computed tomography(fig1.0) of chest and abdomen
confirmed the presence of pnemoperitoneum and also
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Basal Cell Carcinoma in Pre-existing Lupus Vulgaris

An Unusual Presentation

B.M. Kajagar, Ankur KishoreAgarwal, Snehal Lunge, Ylil&-*:r_t1gd9{,, D.U. Rajput, Rishikesh Hanji
Department of General Surgery, Department ofPlasric and Reconstructive Suigery, Deparrment ofDermatoiogy,

KLE universit)., JNMC, KLES Dr. Prabhakar Kore Hospitd s. MRC, Belagavi. India

ABSTRACT:

Lupus vulgaris is the most common variant of cutaneous tuberculosis. It presents as a chronic disorder and
in due course of time it has the potential to undergo malignant changes due- to repeated scarring and
superimposed infection. Basaland squamous cellcarcinoma arei'classified under non-melanoma skin cancer
and the incidence has significantly increased; upto 10/" per annum.

We present an interesting case of long standing lupus vulgaris over the face, undergoing malignant changes
and subsequently requiring surgical management and plastic reconstruction over the operated region.

KEYWORDS: Basal cell carcinoma, Lupus vulgaris, squamous cell carcinomaL
INTRODUCTION:
Basal cell carcinorna (BCC) is a malignant epithelial
turnour of the skin that arises from basal cells of the
epidermis and its appendages. Different types of
malignant changes may occur as a complication in a
longstanding case of lupus vulgaris (LV), of which
squamous cell carcinoma (SCC) is commoner[1].

' CASEREPORT
A 65 years old female presented with a lesion over the
right ear since 5 years. The lesion was initially small,
pea-sized, blacl.. in colour and was gradually
increasing in size to involve the whole of the right ear
and the right cheek.

\- After 1 yearshe started to develop pain over the lesion,
local consultation and a biopsy revealed lupus
vulgarisfor which she was given anti-tuberculaj.
therapy (ATT) but the pt. did not compty with regular
treatment. She is k/c/o pulmonary TB, took treatment

She developed an ulcer over the right cheekl year
ago for which she again visited a local practitioner and
was prescribed non-specific medication and
ointments.

The patient presented to KLE dermatology OpD in

March 2015 after extensive spread of the lesion over
the right side of face and destruction of ear lobule.The
lesion was associated with foul smelling discharge
and pus,She was admitted, investigated and
diagnosed as cutaneous tuberculosis and started on
medications and ATT and later discharged.

The patient followed up with Dermatology in July 2015
with no improvement due to non-compliance with
ATT.Blopsy was done and the report was suggestive
of basal cell carcinoma.ln view of the diagnosis, she
was transferred to general surgery for further
investigations and treatment.On examination ,raw area
over Rt. Parotid region, extending tothe infra-auricular
and retro-auricular region.Measuring approximately
3xTcms.Right temporal,cheek,forehead showing
healed scar approximately OxS cms with

Fig.1. Pre -
operative
photograph
showing the
Lesion
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Tirbular Duplication Cytt of Ileum Presenting

as Perforative Peritonitis in Adults \.'-4

ABSTRACT: '

lntestinal duplication is a rare condition commonly seen in children, li can rarely ni3senl with sig.ns 9f :

inttar-nmation, fremorrhage, perforation or malignancy even in adults. W.e P.re.sent a case of Ountil]':: 
"1

ileum presenting as pedorative peritonitis. The patient underwent diagnostic'laparoscopy plus exploratory'

A Rare Case Report

H, P. Dixit,Jfiyuddin Rampurwala, SonamTyagi, Bharat,Riihikesh,Varun' :"

KLE Uaiversity, JNMC, KLES Dr. Pnabhakar Kore Flospital 6cMRC; Belagavi. India

,KE fWORDS: lntestinal D uplication, Pe rforative Peritonitis, I Ieal

1.28; D. Bili-0.81; SGOT-21; SGPT-2S;t\1.tY.

ahd iteal perfolatjon with peritonitis are the ALP-80

.,commonest.,emergenci,espresenting to general

' : surgerldepartment. Howeverduplication of ileumwith
'., perforation in adults,is exceedingly rare, We wish tq
, reportsuch a case because of the diagnostic dilemma:

it caused us' ''
CASE. I.IISTORY:

, :' 'A"24 year old female, patient'presented, to the
-',,',em.-ergency department with history of pain abdomen

' , forVdays duration. She,hqd been admitted elsewhe!'e

l. , and managed conservatively. Because of deterioration

;: ofBeneral:condition she was ref.erqed to KLE's

Prabhakar Kore Hospital for tertiary care.

I . On Examination: it was decided tor,do resection anastomosls of the

; ,:I )atient had features of septic shock (pulse-1 2Olm,BP- bowel atong with abnormal adjoined mesentery'

i ,80/q0 mmHg,"FlR-22/ni tenlp:38oc).Per abdomen To our surprise we found another lumen paratlel to

, exa-mination showed generaliz'ed distention with iteum (figure 1)which was lubular duplicatiori' cyst
.guarding and rigidity.The liver dullness was obliterated' arising f rom ileum. proximally this duplicated bowel

Pa-tient was diagnosed clinically to have perforative *r. 
"-nding 

blindly and distalty opening into the ileum.
peritonitis with septic shock. After resection, end to end jejunr..,.ileal anastomosis

tnrs was confirmed on X-ray chest PA &lateral r,vas done in single layer interrupted fashion with 3-0

decubitus view

Patient was pre operatively resuscitated and was

posted lor emergency diagnostic laparoscopy and

proceed.

Treatment and follow-ttP: . ,

Under GA diagnostic laparoscopy showed diffuse fecal

peritonitis with abundant flakes.

The stomach cjuodenum and appendix were norrna[-

Due to interloop adhesions patient was convet'ted to'
operi.'Alower midtine'lapai'atomy was done- On '

exptoration a 1 brn perforation was'seen in distat ileum

on mesenteric side. The adjoinihg mesentery was

abnormally.thickened. This was initially at!ri!g!-e$,!9., .

peritonitis. The pgrforation was closed in interrupted

fashion with 3.0 vicryl, But on tesling for leak, bile,leak '

persisted despite,.a proper closure of perforation- So

vicryl. Thorough peritonea I lavage was girren and two

Figure '1: Shows Tubular Duplication of lleum'

Pre op lnvestigation:
CBC: Hb-9.6m9/dl; TC- 3700; Flatlates- 3.35 lakhs

MR: Urea- 43; S.Creat- 0.90 RBS: 105 mg/dl\

ESH Lifeline, XXX, 2O16
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Figure 2: Nornial lining o{,iieum

DISCUSSION:

Hollow, viscus perloration cjue to ectopic gastric
mucosa and peptic ulceration is rvell kncwn. lt is seen
in ileum, Meckcl's diverticulum etc. Holever the
incidence of tuhular variety o{ intestinal duplication is
'more commonly seen in the pediatric age group. lts
incidence is qLrite rare in adults. Rarer stiil is it,s

6504

A Rare case of perfoi-ated Tubular lleal Duplication in
7 Z-year - old male. G ajan an Ekbole, Ash is h B alarvant,
Prashant Moon. lndian Journal of surgery 2013
75(Suppl 1): 541B-S420

lleal Duplication in adults. SulhiA. Al-sarem, Jehad
s. Al-Shavri. SaudiMed J 2007.

z)

3)
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,' , : Post Bowel souflds
on 4th

: ,,. OO'1

I cl' 'c .l diagnosis ,of .ente,rbcutaneousr fistula with presentationvrithl perfoi-ative peritonitis. CT scan of
-the abdornen.and pelvis,.can diagnose intestinal ,

,duplicafion pr€ operativ-ely. lt was not done in our case
because of the poor general condition of the patient.

,Also perforations on mesenteric side with thickened
mesentery with
intestfnal tn simple fashion

on 3fd day Fatient
^tUI contin.ued risk

Figure 4:

Shorving gastric
glancis in th e
duplication cyst wall.

of malignancy in

The, goals,of'.surgical management are to re{ieve

at the 'This was



'' Rare Pre-sentation of Gastric Volvulus
Case Report
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I' AS. Gogate,Vandana G, Rahul K Kapil H, Nikhil Dixit, K Nageswararao, Bharat, Rishikesh,Varun

Department ofGeneral Surgery KLE Universiry, JNMC, KLES Dr. Prabhakar Kore Hospital 6c MRC, Belagavi. India

. ABSTRACT:
Gastric volvulus is an uncornmon clinical entity. This rotation can occur on the longitudinal (organo-axial) or

transverse (mesentero-axial) axis. This condition can lead to a closedloop obstruction or strangulation. Traditional

surgical therapy for gastric volvulus is based on an open approach. Here we report the case of a patient with
' chronic intermittent gastric volvulus who underwent a successful laparoscopic treatment.A 28-year-old male

presented with multiple episodes of recurrent upper abdominal pain associated with retching and vomiting,

treated unsuccessfulty with proton pump inhibitors. Multiple upper Gl scopies, CT scan was done which didn't

.!-g.vealanyrpathology. Chronic,recurrent gastric volvulus(mesenteroaxial) was revealed by barium meal. The
i jtient rvas operated on successfully, with an anterior laparoscopic gastropexy performed as the first surgical

approach .

KEYWORDS: gastric volvulus, mesentero.axialvolvulus, laparoscopic gastropexy

lead to a closed-loop obstruction or strangulation. lt is
seen lioth in children and elderly patients, but the
majority of cases are'observed in the fifth decade of

q 'ife. ln almost 75"/"ot cases the volvulus is secondary* 'r 
other causes (para-oesophageal hiatus hernia,

, traumatic diaphragmatic hernla, eventration of the
diaphragm, abdominal bands or adhesions) [2]. lt can
be classified also as sub-diaphragmatic or primary
volulus, vrhich is not associated with diaphragmatic
disor.ders, or supradiaphragmatic or secondary
volvulus, which is associated with diaphragmatic

: pathologies. Traditional surgical therapy for gastric

volvulus is based on an open approach, but the use of

a laparoscopic technique is now advocated for multiple
pathologies lhat once were treated with traditional
surgery. Here we report the case of a patient with
'chronic intermittent gastric volvulus who underwent a

successful laparoscopic treatment.

CASE BEPORT:
A28 yr old male, chronic pain abdomen for 2 years on

and off, dulf aching type of pain, which increase on

having food, persistS for t hour and reduces later. Pain
didnot subside with treatment with protonpump
inhibitors. Patient gives history of weight loss. Patient
consulted many gastroenterologists and multiple
UppeI Gl scopies were done and no significant
pathology was found. Syptoms used to reduce
temporary after upper Gl scopy. CT scan shorv normal

{indings. Barium meal shows meseteroaxial type of

volvulu.s(f ig.1)

INTRODUCTION:
Gastric'volvuius i-s an uncommon clinicat'entity, first
described UV fti!;ln 1866 [1]. lt is a rotation of all or '

part of the stomlCh through more than 180". This
,;

rotation mn occur on its longitudinal (orgdnoaxial) or
transverse (mesenteroaiiial) axib. This condition can

i

Fig 1
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LaparoScopy 'was :pe'rformed' under general

anaeslhesia. Pneumoperitoneum was created. Two

1omm ports rvere placed at the umbilicus and

hypogastric;region and two Smm ports were placed

at the left lurhbar and left iliac region (fig.2).

into three fonns, organo-axial, mesenterico-axial and
combined. ln the first {orm the stomach rotatesaround
an axis that connects the gastro-oesophagealjunction
and the pylorus, the antrum rotating in the opposite
direction to the fundus of the stomach. The second
form is characterized by the rotation around an axis
that bisects both the lesser and grealer curve; the
rotation is usually incomplete and occurs interrnittently,

with uncommon vascular compromise. The combined
form ls rare; in this case the stomach twists botlr
mesenterico-axially and organo-axially. This form is
usually observed in patients with chronic volvulus.
Various ligamentous structures normally keep the
stomach in place: the gastrophrenic ligament, the
gastrocolic ligament, the gastrosplenic ligament and
peritoneal{ixation of the duodenum. The absence or
loosening of gastrocolicand gastrosplenic ligaments
were demonstrated by Dalgaard to cause gastric \, 

.

volvulus [5]. Congenital diaphragmatic hernia, para-
oesophageal hernia or wandering spleen are the main
secondary causes of this condition [6-8]. Both chronic
recurrent and,acute gastric volvulus have been
reported. Clinical findings appear to be related to the
degree of rotation and subsequent gastric obstruction.

,,,They' include{ecunient:abdominal pain, vomiting and
.gastric,,distension in ithe :chronic"recurrent forrn,
through to clinical evidence of acute abdomen due to
vascular cornpromising in the acute form, or as a
complicationof the chronic recur,rent form. The
Borchard triad [4] was not seen in our case ,as.a

nasogastric tube was placed without problem.'Most
cases are treated routinelyas gastritis, vlith '=

subsequent therapy based on protonpump inhibitors i

and/or antacids.The diagnosis of chronic volvulus can
be obtained with abarium stuciy, shovuing the stomach
lying horizontal and upside down, or by per{orm^ing a

computed tomography scan which demonstrates two
bubbles with a transitionline. A gastric volvulus
requires treatment either in its acute presentation as

an abdominal emergency or whenthe chronic variety
becomes symptomatic, in order to
preventcomplications [9].

ln 1968 Tanner [3] described various methods of
surgicalrepair for gastric volvulus. These included
gastroj eju nostomy,f u ndo-antral gastrogastrostomy

Fig.2

Greater curvature of the stomach was found mobile

and stomach fixed'with anterior abdominal wall with

PDS 'sutures at three points along the greater
curvaturb({ig.3). The needles were cut off, retrieved

and both ends of'the suture \nrere exteriorized from

the abdominal wall. The sutures were then tied into

thesubcutaneous tissue. i :

The patient was allowed fluid and soft diet intake from

the first postoperative day and was discharged on the

second postoperatr',e day. Patient had an uneventful

recovery and followed for 6 months.

* DTSCUSSION: 
,

Gastricvolvulus is defined as an abnormal rotation of
the stomach of more than 180" [3], creating a closed-
loop obstruction, resulting finally in incarceration and
strangulation. This uncommon clinical entity was first
described by Berti in 1866 [1] who described an

autopticalcase obseryed in a 61-year-old woman, but
it rernains a rare finding in common clinical practice.

ln 1904 Borchardt

described the olassic triad of severe epigastric pain,
' retching with vomiting and inability to pass a

nasogastrictube[4]" Gastric volvulus can be classified

A
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, Acute Appendicitis with Submucosal,T ipoma,Causing Small Bowel
Intussusception: An Incidental Finding during Laproscopic Appendicecto

r l'rd\ 'h, /?,r 'rl'', A,,,.,,,a.-.,
AS. Gogate, Rahul Kenawadekar, P.S. Pattanshetti, [GpildevHannurkar, Rishikesh Hanji, Bharath,Varun

' DePartment ofGeneral Surgery, KLE Universiry,JNMC, XLES Dr. Prabhakar Kore Hospital & ti,tRc, Belagavi. India

ABSTRACT:

Adult intussusception is rare and accounts tor S/"of intussusceptions. The majority of submucosal lipomas
causing small'bswel intus-susceptions are asymptomatic and are often found incidentally. They are difficult to
diagnose pre op€Etively beeuase they present with non specific symptoms. Here we are reporting a rare
case of 60 year:old female with submucosallipoma causing smal[ bowel intussusception which was found
incidentally during bowel tracing during laproscopicappendicectomy.

KEYWORDS: intussusception, submucos allipoma, smallbowet, Laproscopic Appendicectomy

\
,dTRODUCTION:

First reported in 1674 by Barbette of Amsterdam and
further presented in a detailed report in 17Bg by John

- Hunteras ltintrossusception", intussusception
: r€p[esents a rare form of bowel obstr.uction in the

i, , adult, which is defineci as the telescoping of a proximal
.: ,.seg,ment qf,t-he gastrointestinal. tract, called
. ,intussusceptum, into the lumen of the adjacent distat
,,' s€gffient of the gi tract, called intussuscipiens.;: Historically, Sir Jonathan Hutchinson was the first to
,- operate oR e:child with intussusception in

l BTl intussusception is the telescoping of one portion
of the:intestine into the other. lt is seen most commonly,
in children.Adult intussusception is rare and accounts

I , +ot 5"/u of totat,intussusceptions'. About g07o cases
, , \- ie idiopathic . lntussusception often presents with

non specific symptoms. lt occurs predorninanily in

i ileo.caecraljunction predominqntly due to hyperplasia
, o{ peyer:s patches. Almost 90% of adult
, intussusception is due to causes like carcinoma,polyp,

and benign neoplasms which are usually discovered
I intra-operatively.

CASE REPORT:

A 60 year old female, reported to our OpD with
complaints of pain abdomen in right lower quadrant of
abdomen since 2 months, insidious in onset,
continuous in nature, pricking type of pain, non

radiating, not associated with vomiting/ lcose stools /
burning, micturition. No complaints of fever. No history
of similar complaints of pain abdomen in the past.
Knouyn case of.Hype*ension since 1 year on regular
treatrnent. Underwent vaginal Hysterectomy I years
back.

On examination : Patient is elderly female,
moderately built and nourished, 

"onr.iou. "o-operative and lvelloriented to time place and person.
Vitally stable. On per abdomen examination
tenderness elicited in right iliac fossa, no obvious
mass could be palpated.

Routine lnvestlgations sent vyere urithin Ncrrnal lirnits.
Ultrasonographyof abdomen and pelvis reported a non
peristaltic, tubular, blindly ending, elongated,
oedematous structure in right iliac fossa with right
sided renalcalculi. .. Q

The patient was then planneci for elective Laparoscopy
Appendicectoml,. I ntr:a-ope ratively Appendix was f o und
to be elongated and oedematous. We wentahead with
Appendicectomy. After tinishing up with
appendicectomy, Bowel tracing was done where a
segment of ileum was found to be having
intussusception. However proxirnal and distal loops
were found to be normaland no collapse/dilatation of
bowel loops proximal and distalto intussusception was
found. Laproscopic Enterotomy was done and found

A*.r,H Lifeline, XXX, 20,l6
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Gianr Gastrointesrinal stromal Tumour.(Gist) of Ileum

A Case RePort
r11v1 h^11,";

Fig,1.(pre oP) Fig.2.(6 month-s'Post oP)

1.,- C't

A,$.Gogate, Vandana Gogate, Rahul Kenawadekar"'l&Pildeg NikhilDixit,Shruti G. Raikar, Bharat, Rishikesh'Varun

ofGeneral SurgerY, KLE Universiry JNMC, KLES Dr. Prabhakar Kore Hospial & MRC, Belagavi' India

ABSTRACT: 
rr mesenchymar tumour, diagnosed mainly by

Gastrointestinal stromal tumour(n].t't is q 1on epithelia 
tontumoursize.Surgery still

immunohistochemistry; clinical manifestationsare variable and highly dependen'

remains the first rine treatment for Grsr.we here present our 
"*'p"ri"n"" 

of a patient with gaint Glsr who

underwent triPle anastomosis'

KEywoRDs: Gastrointestinar stromar tumour,Gaint GrST,ileunr,Subacute intestinal obstruction'

treatment for GIST'

]ASE PRESENTATION:- 
A' 44 year old male patient came with C/O pain

. abdomen more on teft side' disten*sion and featur-es

' of subacute intestinatobstruction since 4 months' On

"i,."al 
examination patient was vitally stable 

-and

revealed rnass per abdomen(Fig'3) with di{fuse

tenderness

. On investigating Hb'B'S'LFT'RFT and chest xray were

all normal.USG abdomen shorrved a large illdefined

retroperitoneal mass lesion with solid and cystic

I 
"o*ponents 

and thick internalseptae extending {rom

: epigastium to pelvis on bottl sides.CECT abdomen

and pelvis showed a large illdefined heterogeneously

lmmunohistochemistry

enhancing retroperitoneal mass I -esion di{fus^ely

invotring tie abdomlnal cavity extending tq 
?],?li

s1 veriebral'bodies,approximately, rfr€osurto$.'

Io.n;iu.i;15.1 cms with signiticant vascularity and

necrosis with internal septations and few tihy specks

oi"ui"iti*tion.the organ o{ origin c.ould not be made.

out.The lesion causing compression. on 3'd part o{

duodenum superoposteriorly,anteriorly abutting the

"oolai""r 
*uil *i,r, well defined fat planes'superiorly

reaching tilt epigastrium and inferiorly to reach.pelvis
'dausing mass e{fect on the superior wall of bladder

witfr welt defined {at planes'lt was seen to displace

the bowel loops taterally and upper ureter on right

side.(Fig.1)

Afier optimizing the patients general condition he was

taken for elective exploratory laparotomy under general

anaesthesia ,when we{ound a gaint mass arising from

ileum(Fig.4) invotving loop ol ieiunum and sigmoid

colon. Patient unden'vlnt excision of the tumour(Fig'6)

^Sn*auro 
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BIacks a. GISTs are classified as tumors with low- and
k of malignancy,.depending on tumor size and
count. Tumor site and acute onset are also

significant parameters for prognostic,purposes s.
Fig.3.(Specir.nen) Gastrointestinal stromal tumors often present with

vague symptoms. Tteir clinical manifes{ation as acute
abdomen due toobstruction ar p e rf o r ati on is extre mely
rare 6.The c{infca{features can vary depending on the
anatomic location, size and aggressiveness of :the
tumor. Most symptornatic patients have tumors larger
than 5 cm in maximal dimension.

CT is essential for eval,uating the primary,tumor and
for accurate staging Magnetic reso-nance imag ing(MRI) has a comparable diagnostic yield and lacks
radiation exposure. However, CT is preferred initially
for screening and stag ing. CT is better at global
evaluation of the abdomen , espec[ally the hollow

than MBl. MRtmay be preferred forGlSTs atspecific sites, such as rectum or liver
, PET, 

-ca 
n,be.usef ul fo r detecting an,unknown prim

,:site orresolving ambiguities from C-t u.

A preoperative biopsy
.'tora,.resectable lesion]nrwhich theie'is,a hi

GIS[ ranci'ihe' patient is,otherWise'operable
However, a biopsy should be done to corifirm the
diagnosis par:ticularly when metastatic disease ispresent or suspected-

Definitive surgery remains the treatrnent of choice forpatients with'localized GIST. Complete surgicalThe .ipcreased incidence o[ is related to increased resection is recommended for small gastric GISTs <2
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un{erstanding of GIST pathobiology and the routine cm at high risk of recurrence based upon EUSavailability of the-diagnostic immunohis toche,rnicaJ appearance (irregular borders, cystic spaces,antibody directed against the CD117 antigen a ulceration, echogenic foci, or heterogeneity InGISTs typicatty present in older individuats and are appearance).However, initialthe rapy rvith imatinib maymost common in the stomach (60_Z0% ), followed by be preferred jf a tumor is borderline resectable, er ifsmall intestine (20-25%), colon and rectum (57.), and resection woutd neces sitate exlensive organesophagus t<S%). Benign tumorsoutnumber the disruption. There is no specific consensus or guidelinemalignant ones by a yride margin. ApproximalelyTO% for the use of neoadjuvant imatiniL at this tirne.of GISTs are positive for CD34, 20-30% are positive However, this could serve as the initial therapeuticfor smoothmuscle actin (SMA), 10"/" are positive for intervention, vrith lollow-up at close intervals to ensure5100 protein and <5% are posit ive for desrnin s. approp riate response to therapy. ln these situations
Malignant gastrointestinar stromar tu mors a re rare

early assessrnent of therapeutic response by FDG-
are more common in the older population, men

PET scanning could be very valuable to confirm the
, but
and

response to imatinib. After maximal response (usually
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Laparoscopic Assisted Repair of Richter's Hernia
A Rare Case Report

A.S. Gogate, Vandana Gogate, Rahut K Kapildev H, Raghavendra G.B IC Nageswarr.ao, Nil&il I Sushmitha
KLES Dr. Frabhalar Kore Hospital S. MRC, Belagavi
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ACT

ars old female presenting with complaints of pain abdomen and vomiting since 3 days with umbilical

rnd palpable mass of 8X8 cms. On CT plain ,it showed s.mall bowel obstruction due to obstructed

r the,.'nfra umbilical region with umbilical her:nia. Laparoscopic,assisted hernia,repair was done taking

6 cms of incision. lntra operative Richter's,herniacontalngileal loop and omentum was found without
remic changes of the bowel'wall. On post Op day 2,.patient was up and ambulating, took solid food

Op day 4 patient was discharged without any complications.rd

hernia, laparscopic repair of richler's hernia

DUCTION

s hernia is a type of hernia, were only pafi of
;umference of the bowel is entrapped and
rlated in the hernial orifice. The involved
lt may rapidly pass into gangrene, yet signs of
al obstruction are often absent. lt is more
n in women and.usually involves a segment
i ileum but any part of the intestinal tract, from
nach to the colon, including even the appendix,

come incarcerated.

$hin
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HISTORY

The earliest known reported case of Flichter's hernia
occurred in 1598 and was described by Fabricius
Hildanus. The first seientific description of this
particular hernia was given byAugust Gottlob Richter

in 1778, who presented it as'the small rupture." tn

1887, Sir Frederick Treves gave an excellent overview
on the topic and proposed the title "Richter's hernia."

CASE REPORT

A60-year-old female patient presented to the
Emergeney Department with sudden onset of acute
abdominalpain in umbilical region since T2hours with

vomiting and constipation. On physical examination,
she was taehycardic and had tenderness in the left
lumbar and umbilical region and on palpation a mass

was'felt in the umbilical region of 8XB cms. Her white

blood cell count was 12400

Co-morbidities-k/c/o HTN, Type 2 DM and is on

hernia in thedue to
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lrrt$titral ilsrato region with umbilical hernia.
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Patient was in supine position. procedure was started
in view of diagnostic laparoscopy by inserting 10 mm
port by open hassons technique in umbilicus rest of
the ports inserted under vision.

On diagnostic laparoscopy two d6f6cts were seen in
umbilical and infraumbilical region. lnfarcted omentum
was content in umbilicaldefect region, infraumbilical
defect content was.single wall ileal loop and omentum,
both were reduced laparoscopically but due to
infracted omentum in umbilical region, the hernial
orifice was opened by taking a small 6 cms incision in
midline. lntra operative Richter's hernia was found
where a single wall of ileal loop was the content with
omentum. Anatomical repair was done with NO 1

PDS. Subcutanbous with vicryl 2-0 and skin with
ethilon 2-0 sutures and drain was placed through one
5 mm port. On post-op day 1 drain was removed.

DISCUSSION

Though in 1598, FabriciusHildanus, reported the
earliest known case of a Richter's hernia but Richter's
hernia is named after the German surgeon, August
Gottlieb Richter, who gave the first description of this
type of hernia in 1728.

Richter's hernia in small hernia rings large enough to
entrap the partial circumference of the bowel wall. lt
is usually small enough to prevent protrusion of an
entire loop of the intestine. The firm margins commonly
occur in the femoral ring (72-gg%), followed by
inguinal canal (12-24%) and the abdominal wall
hernias (aF25%)- ln our case patient had abdominal
wall defect in in infraumbilical region. Any part of the
intestine may get incarcerated but the distal ileum is
most commonly involved as seen in our case, followed
bythe caecum and sigmoid colon. As only a segment
of bowel is involved, luminalcontinuity is maintained,

minimal clinical signs.

Richter's hernia could be classified into
groups according to the presentation of the
First is the obstructive group characterised
vomiting and constipation which if
shock. The second group is post nec
characterised by strangulation with
pe rforation ca usin g enterocutan eous f istu la.
group was dangerous group which includes
with minimal abdominal signs. This group
maximum morbidity and mortality owing to
diagnosis. Our index case falls into the first r

which there was partial obstruction with r

vomiting, pain and constipation.

As mode of treatment usually exploratory lapi
is done. But in our patient, who was Obese
kEs and BMI of 36 and diabetic, hyper.
diagnostic laproscopy was done with hernia re

laparoscopically and anatomical repair by t
small 6cms of incision. Where in conve
laparotomy would have lot of morbidity. So lapa
decreased morbidity, post op stay in hospiti
operative pain and avoided big incision o,
abdomen. Mesh was not used since hern
obstructed with infarcted omentum.

CONCLUSION

Considering the co-morbidities and BMI of the
who was obese, Laparoscopic reduction of
with anatomical repair by taking a small incisi,
cms was better approached surgery for Ri
hernia than conventional laparotomy since,

1) lt significantly decreased the length of incis

2) Post operative morbidity and pain due to lo
line incision

3) Patient was up and ambulating with solid ora
on post-op day 2.

4) On postop day 4 patient was discharged vr

any complications
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Successful management of difficult airway: 
A case series

INTRODUCTION

Managing a difficult airway has always been a major 
concern to an anesthesiologist. Airway‑related 
complications are one of the commonest causes 
for anesthesia‑related morbidities and mortalities. 
Poor airway management has been recognized as 
a serious patient safety concern for almost three 
decades, highlighting the need for careful airway 
assessment before the induction of anesthesia. While 
improvements in patient monitoring, airway devices, 
and clinical protocols and training have reduced the 
risk associated with a difficult airway, these changes 
have not reduced the incidence of unexpected difficult 
airway in clinical practice.[1] Herewith, we present 
a case series of difficult airway scenarios managed 

successfully with different techniques and airway 
gadgets.

CASE REPORTS

Case scenario 1
A 45‑year‑old female patient presented with complaints 
of oral and neck pain and difficulty in swallowing for 3 
days. She reported with progressive swelling in the neck 
and inability to open her mouth. An infected third molar 
had been extracted 3 days before the present illness. In 
addition, she complained of difficulty in breathing when 
in the supine position. Her mouth opening was two 
fingerbreadth with limited neck flexion and extension. 
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Abstract

Management of difficult airway is widely recognized as one of the important tasks 
of an anesthesiologist. The problems related to it are known to be primary causes of 
life-threatening consequences. Herewith, we present a case series of difficult airway 
scenarios managed successfully with different techniques and airway gadgets. The 
following cases were managed successfully with appropriate airway techniques: 1) Ludwig’s 
angina for drainage with awake fiberoptic intubation, 2) temporomandibular joint (TMJ) 
ankylosis for bilateral gap arthroplasty with fiberoptic intubation, 3) burn contractures 
for the release managed with intubating laryngeal mask airway (ILMA). Airway 
management is one of the vital aspects of clinical care provided by an anesthesiologist. 
The airway-related complications have significantly decreased due to better knowledge, 
skills of the anesthesiologist, and an array of airway gadgets. The three case scenarios of 
difficult airway were successfully managed with the appropriate airway gadgets suitable 
for each case without any untoward complication. Most airway problems can be solved 
with available gadgets and techniques, but clinical judgement borne of experience and 
expertise is crucial in implementing the skills in any difficult airway scenario.

Key words: Difficult airway, fiberoptic, intubating laryngeal mask airway (ILMA), 
intubation 
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She was diagnosed to have Ludwig’s angina and was 
posted for incision and drainage. An awake fiberoptic 
intubation was planned.

The patient was shifted to the operating room, given a 
semi‑propped up position and all standard monitors 
were attached. Bilateral superior laryngeal nerve block 
with 2 mL of 2% lignocaine was given at the greater 
cornu of the hyoid bone and an intratracheal injection 
of 2% lignocaine was instituted. Nasal decongestant 
drops were instilled to minimize nasal airway bleed. Just 
before the fiberoptic bronchoscope (FOB) was inserted, 
two puffs of 10% lignocaine spray was sprayed onto the 
posterior pharyngeal wall. 

FOB was checked and a 6.5 mm internal diameter (ID) 
cuffed endotracheal tube (CETT) was threaded over it. 
The fiberscope was inserted into the right nostril and after 
negotiating through the upper airway and the vocal cords, 
the trachea was entered and the carina was visualized. 
The endotracheal tube (ETT) was then railroaded over the 
bronchoscope into the trachea. The tube was confirmed by 
fiberoptic viewing of tube tip inside the trachea, inability 
to vocalize, and end‑tidal carbon dioxide. The patient 
withstood the procedure well.

Anesthesia was then induced with propofol 2 mg/kg and 
vecuronium 0.1 mg/kg and maintained with sevoflurane 
and fentanyl. The patient parameters were monitored 
throughout the procedure. The trachea was extubated 
after adequate reversal was confirmed. A rescue plan 
with supraglottic airway devices such as I‑gel can be 
considered if the planned modality to secure the airway 
had to fail.

Case scenario 2
A 3.5‑years‑old boy, weighing 15 kg, presented 
with limited mouth opening. He was diagnosed as 
a case of bilateral temporomandibular joint (TMJ) 
ankylosis and planned to undergo bilateral gap 
arthroplasty with bilateral coronoidectomy under 
general anesthesia. In preanesthetic assessment, 
the child was otherwise healthy with no comorbid 
conditions. The airway examination revealed a total 
ankylosis with complete immobility of the mandible. 
The mouth opening (interincisor gap −3 mm) was 
severely reduced and Mallampati class was Grade 4 
with retrognathia. 

All laboratory investigations were within normal limits. 
The parents were counselled regarding the nature of 
difficult airway and its management options, namely 
fiberoptic intubation and tracheostomy. Informed 
consent was taken from the child’s parents. 

In the preoperative area, two drops of nasal 
vasoconstrictors (xylometazoline) was instilled in 
each nostril. The patient was premedicated with 
intramuscular (IM) ketamine 50 mg injection plus 
glycopyrrolate 0.1 mg injection. In the operating 
room, standard American Society of Anesthesiologists 
(ASA) monitoring such as electrocardiogram (ECG), 
noninvasive blood pressure (NIBP), and SPO2 were 
attached. A 22‑gauge intravenous (IV) cannula was 
placed on the right hand and Ringer’s lactate started 
as a maintenance fluid. Inhalational induction with 
sevoflurane in 100% oxygen was commenced. A 4 mm 
ETT was introduced through the left nostril into the 
nasopharynx and used as a nasopharyngeal airway. The 
Jackson‑Reed circuit was connected to the airway and 
the concentration of sevoflurane was gradually titrated, 
preserving spontaneous breathing. Fiberoptic scope with 
a 4 mm ETT threaded over it was then passed through 
the opposite nostril. The vocal cords were visualized and 
1 mL of lignocaine was injected through the port over 
it and FOB was advanced into the trachea to identify 
the carina. The endotracheal tube size 4 mm was then 
advanced over the fiberopticscope into the trachea. The 
ETT was then connected to the anesthetic breathing 
circuit and the correct placement of the tube in the trachea 
was confirmed by end‑tidal carbondioxide (ETCO2) and 
bilateral chest auscultation. Fentanyl 30 mcg injection 
and vecuronium 1.5 mg IV injection were administered 
and anesthesia was maintained with sevoflurane 0.6% in 
40:60 oxygen and nitrous oxide. At the end of the surgery, 
neuromuscular blockade was reversed and the child was 
extubated awake with intact airway reflexes. Retrograde 
intubation technique or establishing a surgical airway 
were other modalities that could have been employed, 
if the planned method of securing the airway had to fail 
in this patient. 

Case scenario 3
A 48‑year‑old female patient with post‑burn contracture 
(PBC) of face, neck, and chest was posted for PBC release. 
Her mouth opening was adequate with a Mallampati class 
3. The patient had a severely restricted neck extension 
because of the burn contracture. Airway management 
was planned with an intubating laryngeal mask airway  
(ILMA). The patient was premedicated with fentanyl 
2 mcg/kg and midazolam 0.05 mg/kg. Anesthesia was 
induced with propofol 2.5 mg/kg and a size 3 ILMA, 
lubricated with 5% lidocaine ointment was inserted. 
After inflation of the laryngeal mask airway (LMA) 
cuff and confirming adequate ventilation by proper 
positioning, neuromuscular blockade was achieved 
with vecuronium 0.01 mg/kg. A FASTRACH size 7 ETT 
accompanying the ILMA was inserted through the ILMA 
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and advanced into the trachea. The ILMA was removed 
once the position of the ETT was clinically confirmed 
by the presence of bilateral air entry and capnography. 
The trachea was extubated after adequate reversal with 
intact airway reflexes. FOB facilitated tracheal intubation 
would have been the best alternative modality to rescue 
the airway if intubation was not achieved with LMA 
Fastrach.

All patients were hemodynamically stable throughout the 
airway management scenarios. Both the intraoperative 
and postoperative periods were uneventful with no 
significant desaturation episodes requiring active 
intervention.

DISCUSSION

A difficult airway is a clinical situation in which a 
conventionally trained anesthesiologist experiences 
difficulty with facemask ventilation, tracheal intubation, 
or both.[2] Common causes for anticipated difficult airway 
may include syndromes such as Pierre‑Robin, Treacher‑
Collins, Downs, Klippel‑Feil, tumors, trauma, and 
burns, while unanticipated difficult airway may include 
infections, abscess, Ludwig’s angina, rheumatoid arthritis, 
obesity, and acromegaly. Many devices and techniques are 
now available to circumvent the challenges encountered 
with difficult airway using conventional laryngoscopy. 
Endotracheal tube guides, different types and sizes of 
laryngoscope blades, supraglottic airway devices, lighted 
stylets, rigid video laryngoscopes, and indirect fiberoptic 
laryngoscopes are few options over an exhausting list.

Supraglottic airway devices such as LMA have been a 
revolution and a first go option in case of an unanticipated 
difficult airway scenario.[2] The LMA is an important 
option within the ASA difficult airway algorithm, and 
has been proved to be a highly useful aid to fiberoptic 
intubation with ETT.[3]

Fiberoptic intubation under spontaneous ventilation 
remains the choice, in any anticipated difficult airway, 
considering that laryngoscopic intubation may be 
difficult and may possibly worsen any difficult airway 
scenario.[3] Awake fiberoptic intubation has recently 
gained acceptance with good intubating conditions 
found in awake patients because they can assist in 
clearing their own secretions, phonating, or panting.[4]

Shaik et al. (2014), in a case report on anesthetic 
management of Ludwig’s angina concluded that 
awake fiberoptic intubation under topical anesthesia 
is sophisticated and a less invasive method of securing 
airway in patients with deep neck infection.[5]

Kang et al. (2013) presented a case report of managing a 
TMJ ankylosis posted for spine deformity secondary to 
ankylosing spondylitis with minimal mouth opening. 
Awake fiberoptic intubation was conducted successfully 
and they concluded that fiberoptic bronchoscopic 
nasotracheal intubation conducted under conditions of 
awareness reduces the risk of developing hypoxia and 
pulmonary aspiration and eventually the necessity to 
perform an emergency tracheostomy in situations of 
such difficult airway scenarios.[6]

The ILMA is another device used in cases of difficult 
laryngoscopy and is routinely used as a conduit for 
intubation. The ILMA is inserted to a depth where it rests 
upon the supraglottic laryngeal structures of the upper 
airway. A seal is produced when the mask is inflated, 
allowing the patient to either breathe spontaneously or 
be ventilated manually via the ILMA tube. The use of 
ILMA (FASTRACH) allows for maintenance of optimal 
oxygenation and ventilation and provides a seamless 
bridge to tracheal intubation.[7] 

Brian et al. suggested that tracheal intubation with 
ILMA was easier in the abnormal than in the normal 
airway, because the high anterior larynx associated 
with Cormack and Lehane grade III and IV facilitated 
a better alignment of the ILMA and glottic aperture.[8] 
Langeron et al. compared ILMA with FOB in a hundred 
difficult airway patients and concluded that the success 
rate of tracheal intubation and procedure duration 
were comparable between both the devices but in 
an unanticipated difficult airway scenario, the ILMA 
provides rescue ventilation in 94% compared to 50% 
offered by the FOB.[9] ILMA could thus be considered 
as an interesting option in unanticipated difficult 
airway management, as is the LMA in difficult airway 
algorithm.

Hence, all the supraglottic airway gadgets and 
bronchoscopes not only offer a rescue option in 
various difficult airway scenarios but can be a part of 
the primary and sole airway management plan in any 
clinical situation, unless a definitive secure airway is 
warranted.

CONCLUSION

Choosing an appropriate technique for management 
of both anticipated and unanticipated difficult airway 
should be executed wisely and precisely with ideal 
airway devices. Thorough knowledge and skill in all the 
techniques should be mastered as mismanaged difficult 
airways can lead to disastrous consequences.
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Aggresive Management by Pancreatectomy for Persistant

HyP.rinsulinemic Hypo glycaern ia in Neo nate s :

emichypoglycaemiaofinfanc,y(PHHI)iscausedbyhighinsulinsecretionresultingin
a,leadingtoirreversibleneurologicaldamageinneonates&infants.lfundetectedand
will lead to severe neurological damage and even mortality' Hence here we present the

expeditious diagnosis and near total pancreatectomy which helped these three patients

A Casese rics
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survive this mortal disease

KEYwoRDS: Persistant hyperinsulinemic hypoglycaemia of infancy, nesidioblastoma

ABSTRACT

Persistant hYPerinsulin

persistent hYPoglYcemi

inapproPriatelY treated

aggressive approach in

follow up

AIMS:

INTRODUCTION:
Persistant hyperinsulinemic hypoglycaemia of in{ancy

is a metabolic disease characterised by focal and

diffuse forms needing correct diagnosis' prompt

glucose infusions, medications and in rare cases

,rrgrry involving removal of pancreas near totally

reducing the secretion of insulin These patients

however require adjuvant medications and prolonged

1. SurgerY :

Near total

pancreatectomy

i\

To study the surgical issues and results of near total

pancreatectomy f or cases of persistent

hyperinsulinemic l,vpoglycaemia in neonates

METHODS :

A study of neonates were done from Feb 2010 to Dec

20l4withinclusioncriteriaofunresponsivenessto
lVdextrose & drugs at highest doses at a tertiary care

centre with NICU. Three neonates (two males 27

daysold, 28 day old & one female 26 day-old) who

presented with episodes of seizures with

hypoglycaemia were studied' Transient causes and

other common causes of hypoglycaemia were

excluded(5). lnsulin levels were increased in all

babies. Treatment inclgded ivdextrose> 1 5 m g/kg/min

infusion, hydrocortisone, hydrochlorthiazide' oral

diazoxide started with 10 increased to 20 mg/kg/day'

and even octreotide was started with no effect on

2, PattcreactectomY

spectrlen
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3. Follow uP PhotograPh

e7

L



J
1

hypogrycaemia, USG & cECT didnotreveal a.y focar accurate for dragnosing focar or diffuse diseasea' The

resion in the pancreas. Near totar pancreatectomy uras therapeutic mainstay of dif{use PHHI is conservative

done in a, pts with the dissection starling f rom the except in cases where medrcar treatment failss' Near

tair. body ti, a part of head of the pancreas was totar pancreatectomy is the procedure of choice for

resected, with p.eservation of spreen & sprenic diffuse pHH13'6, whereas a rocarized resection is

vessels. 
ervatrurr ur )Prsv ( 

curative in focal pHHl. Pancreatectomy is usually a

treatment cf last resort and removal of about 95% o{

RESULTS:thepancreascuressomeinfantswithdiffusePHH|
Postoperatively blood sugars became normal and 

Or, .., all, and some needed second procedures2'3'

drugs were tapered o{1 gradually One pt requlreo 
Hvpoglycemia even after a 95-98% pancreatectomy

proionged drazoxide and anothei' one required ,ru,ri. months or years to resolve needing drug

redosurgery for persistent hypoglycaemia wtth 
supplementation longer' Development of diabetes

demonstrable high insulin levels Hrstoiogica' *ii'rrrisabout l4okandthemeantimetodevelopis

examination revea,eo diff use nyperplas,a o{ patlcreattc g.6 vearsd.

cells. All the babies are doing-well clinically ano

neurolosicallv at followup of minimum of ti months 
::,llti.:l?):: of pHHl are usually resistant to

r ot,rancy lijff ,ff:ilil,"i.i :h:::[::fi,[H: l,T::
Persistant hyperinsulinemrc hypoglycaemri

(pHHl) is a rare disorder charactt''1"d _!l- lies the importance of early diagnosis and aggresstve

inapproprlate high insulrn secretlon resulting tn 
urroi.uf treatment of hypoglycemia as achieved in

i:::;):llJ'i:iL:ili; 
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ABSTRACT 

Introduction: Vitamin A and C help in regeneration and maintaining the integrity of epithelium and  vitamin 

A  promotes proliferation of fibroblasts. The prevalence of vitamin A and C deficiency in indian population 

is high. The present study was undertaken to compare the efficacy of chemical cauterization with vitamin A 

and C supplementation and cauterization alone in closure of small and medium tympanic membrane 

perforations.  

Materials & Methods: A total of 64 patients with small and/or medium sized non healing perforations were 

randomly divided into two groups of 32 each ;as intervention group(I) (treated with vitamin A and C oral 

supplementation and chemical cauterization) and control group (C) (chemical cauterization alone). 

Results: In the present study healing was noted in maximum patients (87.5%) in intervention group(I) 

compared to those in control group(C) (71.9%). Also the rate of healing in intervention group(I) compared 

to control group (C) was significantly higher at second visit (21.88% in group I vs none of the patient in 

group C; p=0.005) and third visit (59.38% vs 21.88%; p=0.002). 

Discussion: The success rate using chemical cauterization reported in the literature varies between 64 to 

88%. In the present study the findings suggest that the supplementation of vitamin A and C had influenced 

the healing process resulting in early and faster rate of complete closure of tympanic membrane perforation.  

Conclusion:The higher success rate in the intervention group was not statistically significant as compared 

to the control group and further studies with a larger sample size are recommended. 

Key words: Chronic supputative otitis media, Pars tensa, Tympanic membrane perforation, Vitamin A & 

Vitamin C. 

 

TEXT 

Tympanic membrane perforations are either due to inflammation or trauma. If left untreated, perforations 

may lead to increased susceptibility to infection and otorrhea, conductive and sensorineural hearing loss 

(SNHL) and associated speech impairment and learning disability and cholesteatoma formation.
[1]

 

A wide variety of techniques have been presented to remove the preventive squamous epithelium and trigger 

a fibroblastic reparative reaction in the middle fibrous layer of the TM. Cauterizing the edges with chemicals 

(e.g, silver nitrate, trichloracetic acid) is a time-tested simple office procedure, which is suitable for small to 

moderate perforations.
[2],[3]

High successrates have been obtained for closure of tympanic membrane 

perforation using chemical cauterization with 50% silver nitrate.
[4],[5]

 

Vitamin A and C play a vital role in regeneration and maintaining the integrity of epithelium and 

proliferation of fibroblasts.
[6],[7],[8]

However, there is high prevalence rate of suboptimal vitamin A and 

vitamin C levels in Indian population. The prevalence of vitamin A deficiency is reported to be 17% to 77% 

http://ijsae.in/
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in different regions and same for vitamin A is 73.9% and 45.7% in North and South India 

respectively.
[9],[10],[11] 

Addition of vitamin A and C is likely to increase the success rate.  

Considering the above facts and scarcity of literature on the role of vitamin A and C supplementation for 

closure of tympanic membrane perforation using chemical cauterization, the present study was undertaken to 

compare the efficacy of vitamin A and C supplementation along with chemical cauterization versus 

cauterization alone in closure of small and medium sized perforations of tympanic membrane. 

A total of 64 patients divided into two groups of 32 each fulfilling the selection criteria were included in the 

study. Inclusioncriteria: Patients with small/medium sized non healing central perforations  in pars 

tensa,Patients with small/medium sized traumatic perforations  not healing for more than 3 months,Age 

group between 14 to 70 years,Patients with both unilateral and bilateral perforations. Exclusioncriteria: 

Patients with Cholesteatoma, Tympanosclerosis, Largeperforation, Subtotalperforation,Marginalperforation, 

Parsflaccida perforation.Before the enrollment, data such as age, sex, presenting complaints, history of 

hearing loss, was obtained through an interview with parents. Routine ENT Examination to rule out 

pathology of nose and nasopharynx. Factors like Deviated Nasal Septum, Allergic Rhinitis,sinusitistonsilitis, 

pharyngitis were noted and treated completely. Eustachian tube patency was assessed by Valsalva 

maneuver.Examination under microscope(otomicroscopy) was done to assess the perforation,middle ear 

mucosa and ossicular chain status. Tuning fork test and Puretone audiometry to assess the hearing loss.x-ray 

mastoid bilateral (Schuller’s view) to assess details of temporal bone.Randomization:The patients were 

randomly divided into two Groups of 32 each by a envelope method that is, 64 identical envelops each 

containing a note mentioning either of the two groups (Intervention group or the Control group) were 

prepared. These envelopes were shuffled and the patient were asked to choose one of the envelope and 

treated accordingly.Intervention Group (Group I): Patients in this group were treated with vitamin A (Dose 

25,000 IU)
[12],[13],[14]

 and vitamin C (Dose 500 mg)
[12],[13],[14]

 oral supplementation for first two weeks along 

with chemical cauterization. Chemical cauterization was done with 50% silver nitrate weekly and with 

maximum of six applications.Control group (Group C): Patients in this group were treated with only 

chemical cauterization along with placebo in place of vitamin A and C oral supplementation. Placebo was a 

inert substance (lactose) with same physical property as the active drug. Chemical cauterization was done 

with 50% silver nitrate weekly and with maximum of six applications. 

 

PROCEDURE : 

Procedure of chemical cauterization (Silver nitrate 50% solution) explained to the patient. Cauterization was 

done under microscopic guidance. Cotton wick soaked in 4% xylocaine drops was placed over the tympanic 

membrane for 10 minutes to anesthetise it. Cauterization was done with Cotton tipped Jobson horne ear 

probe on the rim of perforation till there was bleeding from the rim area (freshening of the margins). 

Gelfoam soaked in ciprofloxacin ear drops was put in the middle ear cavity and over the margins of 

perforation after cauterization (To keep the margins of treated perforation moist). Ciprofloxacin ear drops 

were instilled for one week after cauterization. The drug compliance for oral vitamin supplementation and 

placebo was monitored in both intervention and control group respectively. Repetition of cautery was done 

at weekly interval with maximum number of applications being six times. Statistical analysis: The data 

obtained was coded and entered into Microsoft Excel Worksheet. The categorical data was expressed as 

rates, ratios and proportions and comparison was done using chi-square test. Continuous data was expressed 

as mean ± standard deviation (SD). A probability value (‘p’ value) of less than or equal to 0.05 at 95% 

confidence interval was considered as statistically significant.  
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RESULTS 

Most of the patients were females in group I (53.13%) and group C (59.38%) and female to male ratio in 

group I was 1.1:1 compared to 1.4:1 (p=0.614). Mean age of the patients in group I (36.80±15.95 years) and 

group C (32.90±12.42 years) was comparable (p=0.282). Majority of the patients had decreased hearing in 

both the groups (p=0.608). The size of the perforation was comparable in both the groups (p=0.608). The 

overall success rate was high in patients with group I (87.5%) compared to group C (71.9%) but the 

difference was statistically not significant (p=0.120). Similar pattern of success rates were noted in patients 

with medium size perforation (78.95% in group I compared to 55.46% in group C) and small size 

perforation (100% vs 92.86%). However the difference in overall success rate (p=120), success rate in 

medium size perforation (p=0.129) and small size perforation (p=0.519) was statistically not significant.In 

the present study healing was noted in maximum patients (87.5%) who were treated with chemical 

cauterization and vitamin A and C supplementation compared to those who underwent only chemical 

cauterization (71.9%).  

The healing of perforation in patients treated with chemical cauterization and vitamin A and C 

supplementation started early. That is, during the second follow up 21.88% of the patients had healing and 

during third visit maximum (59.38%) patients had healing. However among few patients healing was noted 

during fourth (3.13%) and sixth visit (12.5%). In those patients who were treated with chemical 

cauterization alone the healing was noted in 21.88% of the patients during third visit. Further 37.5% of the 

patients had healing at fourth visit, 12.5% at fifth visit and 28.13% at sixth visit. Also the rate of healing in 

patients who underwent chemical cauterization with vitamin A and C supplementation compared group 

those who had chemical cauterization alone was significantly higher at second visit (21.88% in group I vs 

none of the patient in group C; p=0.005) and third visit (59.38% vs 21.88%; p=0.002) while at fourth visit 

significantly higher number of patients in group C had healing (37.5% vs 3.13%; p=0.001) compared group 

I. However during next subsequent visits that is at visit five and six the rate of healing was comparable 

(p>0.050). 

Discussion: The present study hypothesized that, oral supplementation of vitamin A and C is likely to 

increase the success rate of chemical cauterization. Hence the present study was planned to compare the 

efficacy of vitamin A and C supplementation along with chemical cauterization versus cauterization alone in 

closure of small and medium sized perforations of tympanic membrane. 

In the present study the demographic characteristics of the study population that is age and sex in patients 

who underwent chemical cauterization with vitamin A and C supplementation and chemical cauterization 

alone were comparable. No statistically significant difference was observed with regard to hearing 

impairment and size of the perforation suggesting that both the groups were comparable.  

These findings suggest that the supplementation of vitamin A and C with chemical cauterization had 

influenced the healing process resulting in early and faster rate of complete closure of tympanic membrane 

perforation.  

These findings suggest that chemical cauterization combined with vitamin A and C supplementation results 

in better healing.  

The success rate using chemical cauterization reported in the literature varies between 64 to 88%.
11,12,19,20

A 

recent study of closure of tympanic membrane perforation by chemical cauterization using silver nitrate 

showed a success rate of 73.75%.
[4]

 Another study of closure of tympanic membrane perforation by 

chemical cauterization using silver nitrate in 2007 showed a success rate of 64%.
[5]

 A study of closure of 

tympanic membrane perforation by chemical cauterization using trichloroacetic acid showed a success rate 

of 68%.
[15]

while another study showed a success rate of 82.1%.
[16]

 Overall high success rates have been 

obtained for closure of tympanic membrane perforation using chemical cauterization with 50% silver 

nitrate.
[4],[5]

 The success rate observed in the present study was comparable with these studies.
[4],[5],[15],[16]
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However, the higher success rate and early healing observed in patients who were treated with chemical 

cauterization and vitamin A and C supplementation group would be attributed to the intervention. 

The higher success rate observed in patients with chemical cauterization and vitamin A and C 

supplementation group was statistically not significant when compared to chemical cauterization group 

alone. This could be attributed to the small sample size due to restricted time period of the study, which was 

the limitation of the study.  

 

CONCLUSION : 

The present study showed higher success rate in patients who were treated with chemical cauterization and 

vitamin A and C supplementation compared to those who underwent only chemical cauterization. The 

higher success rate in the intervention group was not statistically significant as compared to the control 

group . Further studies with large sample and size specific perforation would further explore the role of 

vitamin A and C in the treatment of tympanic membrane perforation.  

 

Table 1. Comparison of closure of tympanic membrane at follow ups  

Visit Findings 
Group I (n=32) Group C (n=32) 

p value 
No. % No. % 

First Healed 0 0.00 0 0.00 0.800 

 Not healed 32 100.00 32 100.00  

 Total 32 100.00 32 100.00  

Second Healed 7 21.88 0 0.00 0.005 

 Not healed 25 78.13 32 100.00  

 Total 32 100.00 32 100.00  

Third Healed 19 59.38 7 21.88 0.002 

 Not healed 13 40.63 25 78.13  

 Total 32 100.00 32 100.00  

Fourth Healed 1 3.13 12 37.50 0.001 

 Not healed 31 96.88 20 62.50  

 Total 32 100.00 32 100.00  

Fifth Healed 0 0.00 4 12.50 0.057 

 Not healed 32 100.00 28 87.50  

 Total 32 100.00 32 100.00  

Sixth Healed 4 12.50 9 28.13 0.120 

 Not healed 28 87.50 23 71.88  

 Total 32 100.00 32 100.00   

 

  

 

 

 



 
 

Rohan K. Shetty et al IJSRE Volume 4 Issue 9 September 2016 Page 5894 
 

 
 

Table 2.Pure tone average 

Intervals 
Pretreatment Post treatment 

No. Mean SD No. Mean SD 

Group I 32 35.70 8.24 25 21.51 2.64 

Group C 32 33.26 6.27 24 19.43 2.68 

p value  0.183   0.008  
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Table 3. Comparison of success rate  

Healing  
Group I (n=32) Group C (n=32) 

Number Percentage Number Percentage 

Yes 28 87.50 23 71.90 

No 4 12.5 9 28.10 

Total 32 100.00 32 100.00 

p = 0.120 
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ABSTRACT
Prabhakar Kore Hospital

The incidence of Bilateral facial nerve palsy (FNp ) is very low, representinFNP worldwide. A number of varied etiologies hatraumatic, neoplastic or metabolic causes. lt thus Poses a unique diagnostic

ve to be considered which

challenge
include

due to the large number

neurologic, infectious,of differential diagnosis.

Case Report:"We are presertinE.a case of delayecl onset Biiateral FNp whO
House-Brackmann (HB) Grade 6 facial presented to the OpD withonset) ,B days after sustainin g a head inju

paralysis on the
ry. Upon tempo

flg

ralbone CT

ht side & HB Grade 5 on the left side (simultaneousinvolving left squamous temporalbone extending to teft petrous bone was noted in th e lon gitudinal axis with left

examination . a linear displaed fracturehaemotympa num. patient underwent treatment with intravenous antibiotics & oral steroids (TahDeflazacort
12mg) on a tapering dosg lor 10 days along with physiotherapeutic rehabilitation , following whidr he showed
remarkable tmprovement & complete resolution of symptoms.
Conc lusion: Bilateral FNp due to

inve5ligations for the eva

not much literature or

luation of

studies available currenfl
the underlying

two varied etiologies
ry.These patients require

with simultaneous onset is a
with

Palsy.

INTRODUCTION

The incidence of Bilateral facialnerve palsy (FNp) is with the historyof

of post road traffic

faciala
accident sustained g days prior

& inabilityfo close
very low, representing 

Iess than Z./" of all the casesof both eyes. The
symmetry

FNP worfdwide.(3). The freq uency of facial parallysis is simultaneous for both sides On examinalion, as
20-25 per 100,000 patients, but simultaneous bilateral House

onset of these syrnptoms was
perBrackmann Grading , Grade 6 facial weaknessL facialparalysis occurs in only 1 in 5 million patients was seen on the right&Grade5on

the leftside (Lowdr
& as discusse d in this case, sirnu Itaneous onset Motor Neuron Facial patsy). 

Deviation of angle of
Bilateral palsy due to 2 different etiologies is even mouth seen to the left side & the patient was unable
more rare12) A number of varied causes have to be to elicit any facial expressions & there was history of
considered which include neurol ogic, infectious, dribbling of saliva form the mouth.He also presentedtraumatic, neoplastic or metabolic It thus poses , with left ear bleed &otosco,pic examinafion reyealed
unique diagnostic challenge due to the large number the presence of a blood clotof differential diagnosis

canaldue to which the tympanic membrane could notCASE REPORT be visualised. On a ural toilet,mild resolvin g lefthaemotympanum

in the left external auditory

was noted.The right tympanic
ormal. pure Tune Au&metry WAS

A 31-year_old male patient presented to the ENT OpDas a case membrane wasn
suggestive of mi ld conductive

hearing on the right si&. No aural

hearing loss on the left
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side with normal
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or vesicles were noted around the ears.There
o history of vomiting or loss of consciousness

the RTA, no history of fever prior to the onset
ms.

r routine ENT examination was within normal

CT findings:

CT scan done post the accident concluded that there
a linear undisplaced fracture involving the left

squamous temporal caivarium& extended caudaily
along the left petrous temporal bone upto the body of
sphenoid in the longitudinal axis. There was also
eviUence of left sided haemotympanum. Thus, the
cause for facial palsy on the left side can be confirmed

be traumatic.

re right temporal bone & brain findings were within
I limits.

the basis of the clinical features & the examination
s, the diagnosis reached is bilateral facial nerve

palsy due to 2 different etiologies, traumatic on the
left side, confirmed on CT findings & ldiopathic on the
right side.

Diagnostic Dilemma:

From the case history & examination, we concluded
that the Bilateral Facial palsy was caused due to two
different etiologies.The left side had a clear traumatic
cause due to the evidence of the ear bleed &
confirmatory CT Scan findings suggestive of temporal
bone fracture.The right side was most likely caused
due to Bell's Palsy since there was Grade 6 facial

haematolog i ca l, se rol ogical & metabotic examinalion
& investigations were done & otherpossibte etiologies
were ruled out.

Patient underwent treatment with oral steroids
(Tab.Deflazacort 12mg) on a taperingdosefor 12days
(12 mg BID for 3 days, followed by 6nrg TID for 3 days
tapered to 6mg BID for the next 3 days & finally 6mg
OD for the last 3 days) along with physiotherapeutic
rehabilitation in the form of nerve stimutation & facial
exercises following which he showed remarkable
improvement.

lmprovement of symptoms following administration of
oral steroids (T.Deflazacort):

Figure 1 depicts how the patient was unable to attain
full ey,e closure on day 1 of presentation of symptoms.

Subsequent pictures show improvement overthe rpxt
2 weeks.

Day 1 DaylB

Day 18Day 1

Figure 2 depicts inability of patient to clench te*r &
flattening of nasolabialfold is noted, improvementseen
and Bilateral nasolabial folds appreciated on day tg.

DISGUSSION

Bilateral Facial Nerve palsy is a very rare condifion,
seen in 't per 5,000,000individuals.(1) Head injuriesare

paralysis & no evidence of any trauma or any other ofthe multiple causes possible.Neurological,

AalrsH Lifeline, xxtx, 20r5
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ABSTRACT

Background: Eosinophil play an important role in the pathophysiology of Allergic Rhinitis.
Presence of tissue eosinophilia is a characteristic feature of allergic inflammation and is
associated with release of Th2 cytokines with gives rise to various symptoms.

Objective: To establish the diagnostic importance of Eosinophil count in nasal smear for
Allergic Rhinitis.

Methods: Patient were selected on basis of history & clinical examination. These patients were
subjected to nasal smear for eosinophilia.

Results: The study showed strong correlation between nasal eosinophilia and Allergic rhinitis
i.e. 88.57% of patients had significant nasal eosinophilia (>10% eosinophil of total leucocytes).

Conclusion: Nasal eosinophilia is a reliable indicator for diagnosis of Allergic rhinitis. It is a
non-invasive and inexpensive OPD test. Thus it can be a valuable adjunct for history and clinical
examination in the diagnosis of Allergic rhinitis.

_____________________________________________________________________________

INTRODUCTION

Allergic Rhinitis is the commonest immunologic disease and is the commonest disease
experienced by humans. The management of Allergic Rhinitis constitutes a large proportion of
day to day practice of Otolaryngologists as well as general practitioners.

Allergic Rhinitis occurs in atopic individuals who are exposed to aeroallergens. Although
frequently trivialized by patients & doctors, it remains a common cause of morbidity, social
embarrassment and impaired performance at workplace.

As per the classification of allergic reactions by Gell& Coomb, allergic reactions
commonly associated with rhinitis is type I reaction. The allergen specific Immunoglobulin E (Ig
E) binds to nasal mast cells and interact with the inhalant antigens.
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A type I allergic reaction produces symptoms within minutes, with a late phase recurrence
of symptoms 4 – 6 hours later, mediated by various inflammatory cells that migrate under the
influence of chemical factors called cytokines.

Allergic rhinitis is a common condition, though not life threatening but causes significant
morbidity in terms of quality of life, further it may also affect the clinical course of other
diseases such as Sinusitis, Otitis Media & Asthma.

It has been estimated that up to 50% of patients evaluated in Otolaryngology clinics have
some component of inhalant allergy in their presenting complaints. Allergic rhinitis is a
heterogeneous disorder, despite its high prevalence it often remains undiagnosed.

A careful medical history & a careful physical examination are the basis in diagnosis of
allergic rhinitis but complementary objective tests might be needed.

OBJECTIVE

 To study the presence of eosinophils in nasal smear of patients with Allergic Rhinitis.
 To establish the diagnostic importance of eosinophils in nasal smear of patients with Allergic

Rhinitis

MATERIALS AND METHODS

The study was conducted on 35 patients of allegic rhinitis attending OPD of Dept. of
E.N.T. and Head & Neck Surgery of KLE’s Dr.PrabhakarKore Hospital & MRC, Belgaum.

A control group of 35 non-allergic, healthy individuals were selected for comparison.

Inclusion criteria:

 Patients between 15 to 45 years of age.
 Patients presenting with two or more complaints running nose, nasal congestion, nasal

pruritis and sneezing for more than four consecutive weeks.

Exclusion criteria:

 Patients with signs of super-imposed nasal infection.
 Patients on anti-allergic treatment

METHODOLOGY

 Patients fulfilling the criteria were taken for the study.
 Nasal swab was taken by scraping the mucous membrane of the inferior turbinate using a

sterile cotton applicator and smear was made on a glass slide
 The slide was air dried and fixed with absolute alcohol.
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 The slide was stained with 1 ml Wright-Giemsa stain for 10 min, then rinsed with
distilled water and air dried.

 The slide was then stained with 2 ml hematoxylin and eosin for 5 min, then rinsed with
distilled water and air dried.

 The slide was then studied under High power magnification of light microscope and
Eosinophil per hundred leucocytes was calculated.

 A slide with >10% of eosinophil of total leucocyte was considered to be positive.

RESULTS

The study group consisted of 21 males and 14 females between the ages of 15 years to 45
years with a mean age of 31.14 years.

The control group consisted of 29 males and 6 females between the ages of 15 years to 45
years with a mean age of 29.63 years.

Table No. 1: Age Distribution

Age groups in years No. of Patients in study
group

No. of Individuals in
controls

15 - 25 3 5
25 -35 14 19
35 - 45 18 11

Table No. 2: Eosinophil count

%age of Eosinophil Interpretation No. of Cases in
Study group

No. of Cases in
Controls

<5% - 2 13
6-10% + 2 20
11-50% ++ 23 2
>50% +++ 8 0

Among the study group 31 of the 35 patients (88.57%) had significant nasal eosinophilia
i.e. their nasal smear showed more than 10% eosinophil of the total leucocytes.

Among the control group only 2 of the 35 individuals (5.71%) had significant nasal
eosinophilia, whereas 33 of the 35 individuals (94.29%) had an eosinophil count less than 10%
of the total leucocyte count in the nasal smear.

The study showed strong correlation between nasal eosinophilia and Allergic rhinitis i.e.
88.57% of patients is the study group had significant nasal eosinophilia (>10% eosinophil of
total leucocytes) while only 5.71% of individuals in the control group had significant nasal
eosinophilia. Thus we obtained a z-score of 6.94 and p-value of 0 (p<0.05) which is statistically
significant.
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DISCUSSION

The correlation between Allergic Rhinitis and nasal eosinophilia was first emphasized by
Eyermann in 1927. He reported a series of 92 cases with 72% showing eosinophils in the nasal
secretions.

Bryan et al in 1974 concluded that increased number of eosinophil are found in nasal
mucosa in active allergic nasal disease. In contrast, the normal nasal cytology usually
demonstrates no eosinophil.

Bhandari et al in 1972 found nasal smear for eosinophil to be positive in 81.6% of cases.

Miller et al in 1982 found positive nasal smears for eosinophil in 45% of cases and in
5% of controls. While, Urmil et al in 1984 reported eosinophilia in about 90% of cases.

In a study conducted by Sood in 2005, positive nasal smear for eosinophilia was found
in about 80% of cases and only in 5% of controls.

In the present study, a positive nasal smear for eosinophil was found in 88.57% of cases
who were selected on the basis of symptoms and thorough clinical examinations. Patients with
super-imposed nasal infection and those who were on anti-histaminics were excluded from the
study.

Malmberg and Holopainen in 1979 reported a few false positive and false negative cases in their
study. They state that presence of an infection may cause a small number of eosinophil to appear
in nasal secretions of non-allergic persons. And also, it may cause a temporary disappearance of
eosinophil from secretions of persons with allergic rhinitis. The other reason they stated in their
study for few false positive cases may be failure to test specific allergen to which patient is
sensitive or it being a case of Non- allergic rhinitis with eosinophilia syndrome (NARES).

In this study, a strong correlation has been found between nasal eosinophilia and Allergic
rhinitis. The test being a non-invasive and inexpensive OPD test can be used as a diagnostic
marker for Allergic rhinitis.

CONCLUSION

It can be concluded that Nasal eosinophilia is a reliable indicator for diagnosis of Allergic
rhinitis. It is a non-invasive and inexpensive OPD test. Thus it can be a valuable adjunct for
history and clinical examination in the diagnosis of Allergic rhinitis.
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Effetctive and Timery surgery in porytrauma patient
A Case Report

Department of Orthopaedics, KLE rr,r.^#ffi SaumyaAgarwal

KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

Figu re1- X-rayAp view showing pre -operative bihteral bothbone leg fracture and bilateral both bone forealrn fracture
fracture

ABSTRACT

A 50 year old female with bilateral both bone forearm midshaft fracture, biraterar both bone reg midshaft fracture,Ieft extrarticular distal end radius fracture and left index finger extensor tendon injury due to a road trafficaccident was operated in less than 5 hours or, .,rgi" 
"nhopr"oi. surgeon under generar anesthesia with Ieftforearm oRlF with Plate for both radius and ulna, ,ight for"urm oRlF for radius and cRlF with L-wire forurna,bilateral tibia cRlF with Expert Tibia lnte'locking Nait, reft distar end radius cR{F with percutaneous pinningusing Kirschner wires and extensor tendon repair for left index finger. patient at 3 months follow up is havingfull range of movements in all the affected joints as well as ,nr" ,o walk full weight bearing.KEYWoRDS: bothbone forearm' bothbone leg, distal radius, porytrauma, extensortendon, g surgeriesin ressthan 5 hourse

INTRODUCTION

Within the tast decade understanding of thepathogen,gtic consequences of trauma has been

:r,Or:u"g 
significantly. An additionat reduction of

Ietharity has been achieved that in part is rerated to
increasin g,discrimination of complex injury patterns.- Accordingly, additionalstaging in fracture management
of these injuries has been developed. The most
important principles within the first hours after trauma
represent adequate hemorrhage control. ln fracture
treatmentthe primary goal remains to perform primary
stable osteosynthesis. ln severe polytrauma with

i severe injuries to the extremities, the first decision is
whether rimb sarvage can be achieved without risk of
deterioration of the patient,s condition. rf this is the
case, open fractures Grades lll b and c usually can be
stabilized primarily by unreamed intramedullary nailing,:.-. or percutaneous plating. The priority pattern in multiple
closed fractures is as follows: (1)tibia; (2) femur; (3)
pelvis; (4) spine;and (5) upperextremity.i

CASE REPORT

fracture, left extrarticular distal end radius fracture andleft index finger extensor tendon ,rjrry.;#;;;
operated in less than 5 hours by a single orflropaedic
surgeon under general anesthesia with Ieft forearm
ORIF with plate for both radius and ulna, rightforearm
ORIF for radius and CRIF with L_wire tor rlnr, bilateral
tibia CRIF with Expert Tibia lntertocking Nail, leftdistal
end radius CRIF with percutaneousiiinning using 4
Kirschner Wires ancj extensor tenOon repair for left
index finger. Subsequent follow up *r* Oon""r"r,
15 days. At 3 month follow up patient is having full
range of movements in all the affected joints as wellas able to walk full weight bearing without any
deformity or neurovascular deficit.

I
I

J
I
I

.r!

A 50 year old female came to the casualty due to a
road traffic accident with biraterar both bone forearm
midshaft fracture, bilateral both bone leg midshaft

,,26

with left distal radius
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Figure 2 - X-ray AP view showing post-operative bilateral
both bone leg fracture and bilateral both bone forearm fracture
with left distal radius fraclure.

DISCUSSION

It is essential to regain length, appositicn, axial
alignment and normal rotational alignment while
treating diaphyseal fractures of the long bones to gain
good range of movements. The chances for the
occurrence of malunion and non-union are greater
because of the difficulties in reducing and maintaining
the reduction of two parallel bones in the presence of
the muscles, which have angulatory as well as rotatory
influences.2 Open reduction and internal fixation with
plalfng is generally accepted as the best method of
treatment for displaced diaphyseal fractures of the
forearm in the adult.3 Closed reduction and internal
fixation with nailing ts generally accepted as the best
method of treatment for diaphyseal fractures of the
tibia in the adult. Early mobilization is essential for
patients with multiple long bone fractures associated
with other injuries in order to avoid complications.

CONCLUSION

' Fixing all fractures at a time in a potytrauma case
is an advantage.

. lt reduces morbidity due to multiple surgeries.

. Recovery of the patient is early.

. Patient decubitus related complications are
reduced.

. Less amount of radiations to patient as well as
health staff.

. lts cost effective.

KLES Dr. Prabhakar Kore Hospital and Medical
Research Centre is only competent faclility in anC
around Belagavi which can handle such complicated
cases and give patients the best possible treatmenl
with world class care and cure.

1

2.

3.

REFERENCES

Tscherne H, Regel G, pape HC, Fohiemann T, Krettek

C. lnternalfixation of multiple fractures in patients with
polytrauma. ClinOrthopRetat Res. 199g Feb;(347):62-

78. [PubMed]

Knight RA, Purvis GD. Fractures of both bone forearm

in Aduits. i Borre Joint Surg Am. 1949;31:755-
64. [PubMed]

Leung F, Chow SP. Locking compression plate rn the

treatment of f orearm fractures: A prospective study.J

OtthopSurg(HongKong) 2006;1 4:291 . [pubMed]

i

fT.*,-r, H Lifeline, XXIX, 20



A Rare case of Gan$lion cyst of the I umbar spine causing sciatica

r{'

Deparrment of
MRC, Belagavi.lndia

ABSTRACT

Ganglion cysts of spine are uncommon.
in lumbar spine. However, they are

occur mosfly in dorsolateraltrunk and arise with highest frequencyrarely symptom atic. They have unknown etiology and sometimes presentwith cord compression or radicular pain. We report a rare case of patient with a ganglion cyst of lower lunftarspine who complained of left sided sciatica. The patient had no history of trau ma or lifting heavy weights. tt{Rtof the lumbar spine showed a eysticJestbn inL4_L5 region compressing the posterior.aspect cf the spina! csrdandLSnerveroot. The patient underwent L 4-L 5 laminectomy with total removal of the cyst. The cyst wasextradural and contained a translucent viscous materialand was easily decompressed. Neurological functionrecovered completely after the operation Histological examination showed that cystic wall was composed of .L dense fibrous tissue without a synovial cell lining concordant with a ganglion cyst. This report describes a rarecase of a ganglion cyst of the lumbar spine arising at the L4_5 and highlights the need to consider a gangfioncyst as one of the causes of lumbar radiculopathy. MRI provides a rapid and correct diagnosis, and laminectornywith removal of the cyst results in good neurological recovery.
KEYWORDS: Ganglion cyst, lumbar spine, sciatica, lamin ectomy
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INTROEUCTION

Ganglion cysts of spine are uncommon. They occur
mostly in dorsolateral trunk and arise with highest
frequency in rumbar spine. However, they are rarery
symptomatic. They have unknown etiology ,nO
sometimes present with cord compression or
radicular pain.

CASE REPORT

we report a case of a 51-year-ord mare had a 2-month
history of radiating pain on his right leg. The patient
had no history of trauma or lifting neavy weights. He

c3uld. only walk 20 to 30 m before stopping and
standing to rest for 1 to 3 minutes. lnter.estingly, he
was able to walk longer distances (about200 m) when
walking slowty in smail steps, without any rest. He tnd
been treated as a case of lumbar disc herniation, but
conservative treatment was ineffective. On lower back
examination, a round, hard, and fixative mass was
palpated. MR imaging of the Iumbar spine revealed a
multilocular cystic lesion in L3_L4 region compressing 

,

the posterior aspect of the spinar coro and L4 nerve
root. The patient underwent L g_L 4 laminectomy with
total removal of the cyst. The cyst was extraduraland
contained a translucent viscous material and was
easily decomp ressed. N eu rorogicar f u nction recovered
completely after the operation. Histological
examination showed that cystic wall was composed
of dense fibrous tissue without a synovial cell lining
concordant with a ganglion cyst. He returned to
comprehensive physicar activity with no rimitations. At
I B months of follow-up, the patient continued to be
symptom free.

L

l
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Preoperative magnetic resonance imaging findings.
A:SagittalTl image, demonstrating a cystic lesion at
the L4 upper vertebral body level. The cyst shows a

cysts of the lumbar spine, which mainlyoeurin young,
athletic men with a history of recurrent injuries.

Extradural lumbar spinal cystic lesions are usuaiiy
classified as synovial cyst, ganglion cyst, pLL cyst
based on their location, origin and pathobgicfeatures.
All these lesions are hypointense on T1, hyperintense
onT2, and f requently rim enhanced after intravenous
gadolinium administration. Cystic lesion located at the
periarticular area but the lacking epithelial lining and
continuity with the synovial cavity is classified as
ganglion cyst. These lesions usually present with
common symptoms of radicuiopathy, neurologic
claudication, myelopathy, neurological deficit, and even
cauda equina syndrome.

CONCLUSION

This report describes a rare case of a ganglion cyst
of the lumbar spine arising at the L3-4 and highli, s

the need to consider a ganglion cyst as one of tne
causes oJ.lumbar radiculopathy. MHI provides a rapid
and correct diagnosis, and laminectomywith removal
of the cyst results in good neurologicatrmovery.
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low signal intensity. B : Sagittal T2 image. The cyst
shows a high signal intensity. The L3/L4 disc spaces
effriUlt minor features of degeneration and do not

municate with the cyst. C : Sagittal Tl
postcontrast image, demonstrating uniform rim

ncement. D : Axial T2 images, the cyst lies 2.
ventrally within the left lateral recess and is observed

cause significant dural and nerve root compression

DISCUSSION

The Pathogenesis of the lumbar spine ganglion cysts 
3'

is not understood, but may involve repetitive trauma,
facet arthrosis, spondylolisthesis, myxomatous
degeneration of the connective tissue, increased 4'

hyaluronidase production and accumulation of viscous
myxoid material. The loading exerted by degenerated
intervertebral disc on the Posterior Longitudinal
Ligament may also be a factor in the development of 5.
ganglion cyst. Some ganglion cysts contain serous
fluid and others contain mucinous. These cysts may
also contain blood, hemosiderin, and even air. Trauma
has been implicated in the development of ganglion
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Aflapin in treating Osteoarthritis Knee
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ABSTRACT

KEYwoR DS: Af lapin, Bosweria serrata, osteoa rth ritis knee,-AKBA (3-O-acetyl- t t -keio-beta-boswellic acid)

INTRODUCTION

Af lapin@ is a novel synergistic composition derived f rom Bosweilia serratagum resin. Aflapin is more efficaciousas an anti-inflammatory agent compared to the existing Bosweltia products, S-Loxin@ and tradition a.65"/"Boswellia extract' Adouble-blind, randomized, placebo-controlled study in one hundred subjects wasconductedin KLES Dr' Prabhakar Kore Hospital for 60-days, to know the efficacy of Aflapin@ in treating patients withosteoarthritis (oA) knee' Either of 100 mg (n=50) of Aflapin@ or pracebo (n=50) dairy for 60days were given tosubjects. patients were evaruated for pain and physicar fqlglions by uritg_l.le vlsuar qnqlggqe scqlq,alrgweitern ontario and McMaster Universities osteoanrrrir.T*"x at the baselir.re (day 0), and at days s, 15, 30,45 and 60' Aflapin showed clinically and statistically significant improvements in pain scores and physicar ,function sbores'in oA subjects' significant improvement was noted in pain score and functionalabilityas earlyas 10 days of treatment' ln conclusion, Aflapin is a safe, fast acting and effecJive alternative intervention in themanagement of OA.

I

ostBoarthritis (oA) is the commonest form of arthritic
disease, characterized by articular cartilage
degradation with an u..orprnying peri_articr,rr. O"i"
responsei. OA affects nearly 21 million people in the
USA, accounting for 2S"k of visits to primary care
physicians. lt is estimated that B0% ofthe population
will have radiographic evidence of OA by age 65 years,
although only 60"/" of those will be symptomatic2.
Current recommendations for managing OA focus on
relievinE pain and stiffness and improving physical
function. pharmaceutical agents like acetaminophen
and nonsteroidal anti_inflammatory drugs (NSAlDs)
including cyclo-oxygenase ll inhibitors can reduce both
pain and inflammation quite effectively, but long term
use of NSAIDs has been found to associate with
enhanced risk for gastrointestinal bleeding,
hypertension, congestive heart failure and renal
insufficiencys. ln recent years, the gum resin extracted
from the ancient herb, Boswellia serrata has gained
lot of attention as a potent anti-inflammatory, anti_

arthritic and analgesic agent4. 3_O_acetyl_l1 _keto_beta_
boswellic acid (AKBA) is the mosf active component
of Boswellia extract and has been dernonstrated to
be a potent inhibitor of 5_lipoxygenase (FI_OX), a key
enzyme in the biosynthesis of leukotrienes from
arachidonic acid in the cellular inflammatorycascade.
The supplementation of S_Loxin@ was well tolerated
and its efficacy against osteoarthrttis wasfound to be
statistically significant. Aflapin@ is a novel synergistic
composition derived from Boswellia serrata gum resin
(lndian Patent Application No. Z2Z9lCH-eiZOObl.
lnterestingly it was found that the oral bioavailability
and inhibitory activity on 5_lipoxygenase ofAKBA from
Aflapin@ was better compared to that of S-Loxin@. rn
this study, we tried to find out the efficacy of Aflapin in
patients of OA Knee compared to placebo.

MATERIAL & METHODS

A randomized, double-blind, placebo controlled trial
was conducted f rom 1.t May 2016 to 30e June 201 6
at KLES Dr. Prabhakar Kore Hospital and lUedical
Research Centre where 100 subjects with mean age
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of 58 years diagnosed as Osteoarthritis Knee clinically
and radiographically were enrolled and given either
Aflapin@ or placebo. patients who had taken intra_
articular corticosteroid injections within the last 3
months, hypersensitivity to NSAlDs, abnormal liver or
kidney function tests, history of coagulopathies, history
of peptic ulceration and upper Gl hemorrhage,
uncontrolled hypertension, congestive heart failure,
hyperkalemia, pregnancy, lactation and malignant
tumors were excluded from the study. Fifty subjects
were allocated each into placeb,o and Aflapin groups.
The subjects in Aflapin group received 50 mg of
encapsulated Aflapin@ twice daily, whereas, the
subjects in the placebo group received two capsules
having similar organoleptic properties including weight,
taste, color, odor and feel. A questionnair:b providing
details regarding demographics, medical history and
nutritional status, at the baseline evaluation and during
each foliow-up evaluation on days 5, 15,30, 45 and 60
was taken.

Pain, stiffness and physical function were assesseci
using Western Ontario and McMaster Universities
Osteoarthritis lndex (WOMAC)sand VAS6 scores.

RESULTS

CHARACTERISTICS
t PLACEBO AFLAPIN

Sex (male/femate) 22128 19t31

l\4ean Age (years) 59 56

Visual analog score 44.6 47

WOMAC score

Pain subscale 43 45.8

Stiffness subscale 35.8 39.1

Function subscale 42.4 44.6

DISCUSSION

Significant (p<0.05) reduction in the VAS and WOMAC
pain and fuction scores was observed in ttre Aflapin
group by day 60, when compared to the placebo
group.Therapeutic efficacy and fast action of Aflapin
can be attributed to its role in intervening the cefiular
and molecular mechanisms associated with the
pathologic processes of OA. No majoradverse effect
has been reported by the subjects included in Aflapin.
When compared to other similar studies our study
showed the same results and proved thatAflapin is a
safe, effective and faster acting drug tor patients with
osteoarthritis knee.

CONCLUSION

The present study demonstrates the potentialof Afiapin
in alleviating pain, joint stiffness and improving physical
functions in patients with osteoarthritis knee.
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''lLErrf'cfranierlc .hracture with osteoporosis in a Young patient

A Case Report
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Hospital & MRC, Belagavi. India

ABSTRACT

Literature is lacking in the management of neglected intertrochanteric fractures in young patients. The purpose

;:tff lfli::::::rt 
the treatment of this rare combination or osteoporosis with non-union of intertrochanteric

KEY WORDS: Neglected intertrochanteric fracture; non_un ion; dynamic hip screw; cephalo_medullary nail

Combined spinal +epidural anaesthesia was given.
1gm Cefctaxime injection was given lV half an hour
before the surgery. S00 ,g oi tranexemic acid iV
infusion was given half an hour before the surgery.
Patient was positioned on a fracture table iruiitr
affected limb over boot traction and normal limb in
lithotomy position. Closed reduction was attempted
under c-arm guidance, but fracture reduction courd
not be achieved. Femoral head and neck fracture
fragment was posterior and distal fracture fragment
was anterior. parts were scrubbecl, painteJ and
draped. A lateral approach to the proximal femur was
used. lnverted L-shaped incision was taken to cut the
vastus lateralis attachment fror,n greater trochanter.
Gluteal muscle insertions *"r" lift"d off from the
greater trochanter area to visualise the fracture site. lt
was non-union. Fibrous tissue at fracture site wap
removed. Medullary canal was opened and reamed
till 11mm. Stainless steel Trochanteric femoral nailof
11mmx200mmx130o of Dalvi pvt. Ltd, lndia was used.
Proximaltwo and distal one locking bolt was inserted
under C-arm guidance. Bone grafting was harvested
from ipsilateral iliac crest and was put at fracture site.
Wound was closed in layers over drain.

INTRODUCTION

Non-union of intertrochanteric fractures is uncommon,* becau-se there is excellent blood supply and good
cancellous bone in the intertrochanteric region of tf,"
femur.iln the elderly, hip arthroplasty is the preferred
treatment for intertrochanteric non-union with damaged
articular surface, or inadequate bone stock, but in thephysiologically young with good bone quality
preservation of the femoral head is preferred.l The
puiiiose of this study is to i'eport the treatrnent of this
rare combination of osteoporosis with non_union of
intertrochanteric fracture in young adult.
CASE REPORT

34-year male patient presented with history of self-fall
at home one month back.He had pain and swelling in
the left hip, unable to walk and was bedridden. patient
-,as chronic alcoholic. On examination_ left lower limb\./as externally rotated and shortened. Anterior joint line

and greater trochanteric tenderness was present.
Range of motion of hip were painfuland limited.X_Ray
of hip (Fig.1)showed communited intertrochanteric

,fracture with gross displacement with osteopenia.
Preoperative investigations were done, physician
fitness was taken and two points of cross matched
blood was reserved. procedure:Open reduction and
internalfixation with trochanteric femoral nail and bone
grafting.

bto
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intertrochanteric osteotomy with Dynamic hip screw

fixation with 8-10 cortices fixation was done fot

malunion and nonunion of trochanteric fractures'4s But

a higher rate of reoperation and mechanical failure can

be expected for unstable intertrochanteric femur

fracture when treated with Proximal femur locking

plates (PFLP), Angle Blade Plates (ABP)and Dynamic

Hip Screw (DHS) than with cephalomedullary nailing

(CMN).6 That's why we preferred biomechanically

stable implant- trochanteric femoral nail in treating this

Post-operative protocol: Epidural analgesia was case'

given for two days along with injection tramadol and REFERENCES
diclofenac infusions SOS. Low molecular weight A^^^,:-: rrr r\/rnrzan r\/rF\ \A/orlrro, rp r-{a

heparinwasgivenforTdays. rnjection":""r;;;;il .l' 
Anselini M' McKee MD' waddell JP' Haidukewvch

sulbactum 1 .Sgm tv BD, injection Amikacin 500mg lv G' schemitsch EH' salvage of {ailed hip fracture

BD were given for 5 days. Drain was minimal on day fixation' J orthopTrauma2009:23:471-B

one (i oml). Check X-Ray was taken on day one and 2. sarathyMP, Madhavan P, Ravichandran KM' Nonunion -

was found satisfactory (fig.2). Drain and Foleys of intertrochantericfracturesof thefemur.JBoneJoiq

catheter were removed on day two. Static qua{rlce-ps Surg Br 1994; 77:90-2'

and ankle exercises were started from day one' Non 3. Altner pC. Reasons for failure in treatment of

weight bearing walkerwalking and knee bending was intefirochantericfractures. Orthop Rev 1982;11:117.

started from day two. Sutures were removed on day

eleven. osteoporotic treatment was "r;;- 
4' Bartonlcek J' sk6la-Rosenbaum J' Dousa P' valgus

intertrochanteric osteotomy for malunion and nonunion

DISCUSS!CIN of trochanteric fractures:, J O-rlhop lrauma

Fig.1: Pre-operative X-Ray of Pelvls Fig.2: Post-oPerative
X-Flay of left hiP

Literature is sparse regarding primary intertrochanteric

non-unions and its treatment. The incidence of non-

union in patients with intertrochanteric fractures is

reported to be 1 -2"/o.3 Causes of non-union or early

failure of intertrochanteric fracture fixation are delayed

treatment, unfavourable fracture patterns, poor bone

quality, or suboptimal internalfixation.2 ln our patient

osteoporosis (poor bone quality), delayed treatment

and communition of fracture sites were the causes of

non-unlon. According to available literature, Valgus

2003;17:606-12.

Dhammi lK, Jain AK, Singh AP,Flehan-Ul-Haq, Mishra '
P, Jain S. Primary nonunion of intertrochanteric

lractures of femur:An anallrsis of results of valgization

and bone grafting. lndian J Orthop 2Afi;45:514-9'

Streubel P N, M oustoukas' M, Obremskey WT' Locked

plating versus cephalomedullary nailing of unstEble

intertrochanteric femur fractures-Eur )-
OrlhopSurgTraumatol. 201 6 May;26(4):385-90'
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Bilateral osteoporotic proximal Humerus Fractures 1F\

A rare case repoft U9

R.B. Uppin, M.y patil, Sameer HaveriDepartment of orthopaedi.., Kit ur,*,.rry., ii.iila, *r_u, o..
and Mahesh Hosamane
Prabhakar Kore Hospital & MRC, Belryari. India

ABSTRACT

Osteoporotic proximal humeral f
fractures. ln patients above thea

ractures account for almost 7"/. of
ge of 65 years proximalhumeral fractures are the

allfractures andmake

secondmost frequent upper

up B0% of allhumeral
extremity fracture, and the third mostcommon non_vertebral osteoporotic fractu re ,The incidence has been
shown to increase exponential ly at a rate of over 40"/o every 5 years at age 40 in females and,The calculated
annual incicience has been stated to be 36/j Oi/year for males and 7g/1O}/year for femalesKEYWORDS: proximal Humerus fractures, Osteoporotic, pHILOS PLATE

L. TNTRODUCTTON

CASE REPORT

A 62 year old female,of g2kgs, came to the casualtyat KLE 's Dr prabhakar Kore Hospital and MRCBelaga vi with the history of fallfrom a standi ng heightdue to loss of balance (trivia I injury) suffered a btuntinjury at the left shou lder complained of restriction ofmovements of the left shoulder and

Approximately half of all proximal humeral fracturesoccur at home with the majority o".rrr,nn"u.l
. consequence of falls on level ground. ln individuals 60years or older, over 90% of proximal humeral fracturesresultfrom a fall frc

humqrus 
"un 

rru.,,.'' 
a standing height' rhe proximal

Ioading modes: .,"t 
ut a consequence of three main

onte th:e r, r r",.rr 
^'J::"o::nf,T[1 :1,ff JJ il:5neck, and tension forces or tie r.;;;r. cuff at the. greater and lesser tuberosities. When the glenoid' 

impacts on the humeralhead during a fallin individualswith normal bone, the proximuf irr"ruf epiphysisappears to be able to resist local compressive loads.The energy is then transferred turftreiiistaily, wherethe weaker metaphyseal bone may yi"tO, resulting ina surgical neck fracture. ln individuais with osteoporoticbone, weaker epiphyseat Oone may yieldsimultaneously with thesurgical n"i tf,rr"by leadingto more complex multifragmertrry tru"trr"r.

shoulder, x ray shows fracture upper end of humerus
with implant retrival ,patients whoie OoOV OgXe ShowsOsteoporosis and wAs troe+o.t 

",, 
:;1;

post operat,u",v p,[3i,1T,:,il#I,h?:,:,ij:?
movements and patient was on 

"ut.iu, 
supplements

and lbandronate tabs. And patient sustaineOtrivialinjury
to the right shoulder after 3 months ,nJ nuO 4 partfracture head and neck of thehumerus treated withPHILOS plating, after 3 months fracture united andpatient gained full rar

i nj re ri pe ra tioe,; Jt; fl 11"J,:;[1iT ?:H:?osteoporotic f ractures.

DISCUSSION

Osteoporosis is a common metabolic bone diseasecharacterized by r.edr"e j ion" mass,microarchitectural deterioration of Oon, tisrre, and anincreased risk of fragility fracture. Osloporosis isctassicaly associated wiirr an i;";;;; risk of tow_

Iru.:, 
u f ractu res (f ra g i I ity tru.rr r".J, Ori-rJce nt stu oiesindicate that perhaps not surprisingly,lowlevels of BMDare associated with the risk of att-types of fractures

l:.l.ro,rg 
high energy fraouresAs ff,;_ combined

fitetyme 
risk of hip, wrist and vertebrri;;;;r". comingto clinical attention is around 40./", whichis equivalentto the risk of cardiovasculap f,iss6se5rr) ln womenover 45 years of age, osteoporosis accounts for moredays in hospital than may other diseases, including

1
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diabetes, myocardial infarction and breast cancer(2).
ln Sweden, osteoporotic fractures in men account for
more hospital bed days than those due to prostate
cancer(3). lt is estimated that the lifetime risk of
experiencing an osteoporotic fracture in men over the
age of 50 (in Sweden) is 30%ta), which is similar to the
risk of developing prostate cancer(s) Surprisingly,
osteoporosis is much more common than other
diseases which usually catch public attention, even
though the consequences of certain fractures can lead
to death. Aone-in-nine risk of developing breast cancer
has been observed in white women, which is lower
than the one-in-six lifetime risk of hip fracture in this
pcpulationto). Bilateral Osteoporotic f ractu res of" upper.
end of humerus is rare.

Right Hitmerus (Preoperative radiograph)

Left Humerus (Preoperative radiograph with lmptant failure) 2

Post operative Radiograph Clinical photograph -

lmmediately after surgery

CONCLUSION

Proximal humerus fractures are relativelycommon as
they represent about 4"Lof all fractures. The patients
with osteoporosis having proximal humerus fracture
often tend to have complex fracture pattem, successful
treatment of fractures of proximal humerus depends
upon accurate assessment of the fracfure , patient
compliance, medical co-morbidities and time from
injury to treatment are critical factors affecting
outcome. The prevalence of humeral neck fracture is
high in osteoporosis .Humeral head replacement and
plate fixation are surgical options. The advantage of
ORIF and better range of motion , due tofirm fixation,
so challenges in treating proximal Humerus fractures
are 1) Humerus fracture with osteoporosis in elderly
, 2) Comminution in young patients, 3)Deforrning
forces of surrounding muscles
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chronic severe Plantar Fasciitis - platelet-Rich plasma
v/s Corticosteroid Injection

Kiran S. patil, NilfiilA Kh*l$]l.K Saidapur, SaumyaAgarwal
Department of orthopaedics, KLE Universiry JNMC, KLES Dr. p*ui"r.", r.re Hospital & MRC, Belagavi. India

ABSTRACT

INTRODUCTION

plantar fasciitis is one of the commonest, and most
frustrating, foot airments seen in a regurar orthopaedic
clinic and can prove difficult to treat successfully.
Chronic plantar fasciitis affects 10% of the
popuration. crinicar findings of chronic prantar fasciitis
include localtenderness and associated stiffness due
to soft tissue tightness and contracture with common
patient complaints of morning pain and heeldiscomfort
with initiation of amburation. Advanced cases are often
associated with ankle stiffness, heel spurs, and other
conditions and can lead to extensive physical disability
and financial loss. ln this study, autologous platelet_
rich plasma (PRp) was compared to traditional
cortisone injection in the treatment of chronic cases
of plantar fasciitis resistant to traditionar non-operative
management.

Research Question : which is better for chronic
plantar fasciitis - platelet rich plasma orcorticosterold
injection.

AIMS & OBJECTIVES

To Establish and Compare the Efficacyof platelet Rich
Plasma and Corticosteroid I njection for Chronic Severe
Plantar Fasciitis.

MATERIAL & METHODS

60 patients with unilateral chronic plantarfasciitis that
did not respond to minimum of 4 months of
nonoperative treatment modalities wereprospectively
randomized and treated with either a single injection
of 5 cc PRP or 40 mg DepolVedrolcortisone.

Plantar fasciitis is one of the commonest and most frustrating, foot ailments seen in a regular orthopaedic
clinic and can prove difficult to treat successfully. ln this study, autologous platelet-rich plasrna (pRp) was
compared to traditional cortisone iniection in the treatment of chronic cases of plantar fasciitis resistant to
ti-aditional nonoperative management. Sixty patibnts with unilateral chronic plantarfasciitis thatdidnot r";;;
to nonoperative treatment modarities were orospectivery randomized and t,-e-ated with_either_a _singre injection
of 5 cc PRP or 40 mg DepoMedrol cortisone. American orlhopedic Foot and Ankle society (A6EAS) Hindfootscoring was completed for all patients immediately prior to pRp or cortisone injection and d 3, 6 and 12
months following injection treatment. The cortisone group had a pre-ti.eatment average AoFAs score of 54,which initially improved to 79 at 3 months post-treatment but decreased ta 72 at6 months, then dropped tonear baseline levels of 58 at'12 month. ln contrast, the PRp group started with an averagepre-treatment
AOFAS score of 48' which increased to 96 at 3 months, remainecl'elevated at g3 at 6 months and had a fina!score of 90 at 12 months' Thus, PRP was more effective and durable than cortisone injection forthe treatmentof chronic plantar fasciitis.

KEYwoRDS: prantar fasciitis, prateret-rich prasma, cortisone, AoFAS Hindfoot Scoring
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American Orthopedic Foot and Ankle Society (AOFAS) hindfoot scoring was completed for allimmediately prior to pRp or cortisone injection and at 3, 6 and 12 months following injection treatment.pretreatment radiographs were obtained in ail and MR I in some cases to confirm the diagnosis offasciitis.

RESULTS

DISCUSSION

PRP is a bioactive component of whole blood with
concentraticns of platelets above baseline
values. Platelets playa criticalrole in the normalinjury
repair'cycle of the body as well as modulating
intercellular communication. The praterets secrete a
wide variety of cytokines and growth factors that act
as chemo-attractants for reparative cells. These
growth factors modulate neovascuiarization and
angiogenesis, promote mitogenesis, boost local
collagen production, and provide,anti-inflammatory
effects by blocking COX-2 enzyme production.

The successful use gf pR_p formulations to _treat
chronic tendinopathies led to its application in treating
severe cases of plantar fasciitis.

Platelet Rich Plasma

plantar fasciitis and noted AOFAS hindfoot score__
improvement from 39 to g7 by a montr and average
Visual Analogue Scale (VAS) pain scores dropping
from 9 to 2 aftei-pRp treatment.

Akashin et al prospectiveiy examined 60 patients in 2
nonrandomized consecutive groups of 30 and then
followed for 6 month months post_treatment. Mean
VAS scores improved from 6.2 to 3.2 in the steroid
group and 7.33 to S.93 in the pRp group after 6
months.

ln contrast to the encouraging results demonstrated
in the PRP group in our study, the cortisone group
long-term results were disappointing.

Limitations of the Study
. Small sample size

. Duration of the study was short.

CONCLUSION

PRP is as effective as Steroid injection at achieving
symptom relief at S and 6 months.

PRP effect does not wear off with ilme.

At 12 months, pRp is significanflyrnore effective
than Steroid.

PRP is better and more durable than cortisone
injection to treat plantar fasciitis.

(

a

a

a

Parameters PRP group Corticosteroid group
lVlean Age in years 52 58

Avg symptom duration (weeks 5.7 5.4
Pre-treatment Avera ge AO FAS score 48 54

Post-treatment Average AOFAS score at

79

93 72

90 58

Lopez-Gavito et al surveyed a small group of patients
with a minimum of 12 months of severe chronic

LESH Lifeline, XXIX, 2015
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shown promise in the treatment of various
keletal conditions including chronic lateral

osteoa rth ritis muscl e stra in ligament
cart ilage damage fractures and tendo n nju ry

haS been ap,prOVed by the lntern ational orympic
mittee in the treatm of soft tissue rnJuneS and 3.en

n disorders
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Clavicle Fractures: A Randomized Control Trial 
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Abstract: Clavicle fractures account for 2% of all the fractures in the body. Earlier the treatment of choice 

was conservative which lead to high rates of mal-union and non - union. We conducted a randomized control 

trail to evaluate the efficacy of operative and non-operative management of clavicle mid-shaft fractures taking 

into account the patient satisfaction level and Quick DASH scores. 

Keywords: Clavicle fractures, mid-shaft clavicle, conservative vs operative management, Allman classification. 

 

I. Introduction 
Approximately 2% to 5% of all fractures in adults and 10% to 15% in children involve the clavicle.The 

incidence of this type of fracture in the adolescent and adult population is reportedly 29 to 64 per 100,000 

person’s annually.
1
Fractures of the clavicle also show a bimodal age distribution. Young male patients who are 

aged less than 30 years and elderly patients aged over 70 years appear to be two distinct age groups at higher 

risk for clavicle fractures.
2
 

Clavicle fractures are almost always the result of trauma (often a direct blow to the shoulder) and occur 

most often in the young male population. Evaluation begins with a thorough history and physical examination 

and typically progresses to plain radiographs identifying the fracture site and pattern. These fractures have been 

classified by Allman into groups I (mid-shaft), II (lateral), and III (medial); this classification, along with 

fracture characteristics (displacement and comminution) helps in determining the strategy for management.
3
 

Traditionally, nonsurgical management has been favored as the initial treatment modality for most clavicle 

fractures because of the high nonunion rates reported after operative treatment.
4
Recent evidence suggests that 

specific subsets of patients may be at high risk for nonunion, shoulder dysfunction, or residual pain after 

nonsurgical management.
5,6

In this subset of patients, acute surgical intervention may minimize suboptimal 

outcomes. Also, surgical intervention may be required in cases of neurovascular compromise or significant 

fracture displacement. In children and adolescents, these injuries mostly consist of physeal separations, which 

have a large healing potential and can therefore be managed conservatively.
1
 

 

II. Methodology 
This two year randomized controlled trial was conducted in the Department of Orthopaedics of KLE 

Dr. Prabhakar Kore Hospital and Medical Research Centre Belgaum from January 2013 to December 2014. 

Prior to the commencement of the study, ethical clearance was obtained from Human Ethics Committee.  

As the effect size was not available, the sample size was taken as 100, with 50 each in operative and 

non-operative group. In operative group, general anaesthesia was used for all patients with or without 

supplementary interscalene blockade. All procedures were performed in an orthopaedic theatre under antibiotic 

cover according to local microbiology protocol and surgical procedures were performed by one of the 

orthopaedic consultants. The fracture was exposed through a curvilinear incision. Clavicle locking plate was 

applied to the superior surface of the bone. In non-operative group, the arm on the fractured side was 

immobilized in a sling at the side in internal rotation for six weeks or until clinical or radiological union. 

Pendulum and elbow exercises were allowed the first day presenting in fracture clinic. Active mobilization 

above the horizontal and cross-arm adduction was commenced after six weeks. For all subjects, radiographs 

were performed at the second, six weeks, third and six month follow-up. 
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Figure 1 

 
Figure 2 

 

Post op X-ray 

 
Figure 3 
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Figure 4 

 

III. Results 
In group O, the male to female ratio was 4:1 while in group NO, it was 1.5:1. 45% of patients in group 

O and 50% of patients in group NO were aged ≤ 30 years. The mean age in group O and NO was comparable 

(36.2 ± 12.26 vs 32.4 ± 16.61 years; p=0.301) 50% of patients each in Group O had road traffic accident and fall 

from height while in group NO 60% of patients had road traffic accident and 40% had fall from height 

(p=0.525). The history of associated injury was present in 25% of patients in group O compared to 15% in group 

NO (p=0.429). 45% of patients in group O had B2.1 type fracture compared to 55% of patients in group NO 

with B1.1 type of fracture (p=0.136).  

 
Figure 5 
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Figure 6 

1 case of non-union was reported in operative group compared to 5 in non-operative group.Mean time 

of union was 22 weeks in non-operative group and 17 weeks in operative group.DASH score and patient 

satisfaction were significantly better in the operative group. 

 

IV. Discussion 
The concept in the 1960’s , as per the papers by Drs. Neer and Rowe, was that open reduction and 

internal fixation of displaced midshaft clavicle fracture should be avoided because of the high rate of union with 

non-operative treatment, high rate of failure with operative treatment and high risk of neurovascular 

complications due to the close proximity of the underlying subclavian artery, vein, brachial plexus, and 

pleura.
7,8

But the treatment of displaced midshaft clavicle fractures has evolved over the past several years based 

on recent clinical studies demonstrating complications like persistent pain, persistent displaced fracture 

fragments, malunion and non-union.
9
According to Robinson CM, open reduction and plate fixation of acute 

displaced midshaft clavicular fractures, as compared to conservatively treated fractures, decreases the rate of 

nonunion and leads to better functional outcomes.
10

One of the complication of surgery is plate prominence 

which can be reduced by the use of precontoured plating.
11

According to a survey conducted on 177 orthopaedic 

surgeons, operative treatment is preferred by most trauma and shoulder specialists for displaced mid-shaft 

clavicular fractures.
12

Moreover, early surgery is required in cases where perfect shoulder movements are 

needed.
13

Surgical management of displaced clavicle fractures results in early return to work  and  patient’s 

satisfaction.
14

Even in children, open reduction and internal fixation of displaced clavicle shaft fractures can be 

performed safely with good results.
15 

Inour case series, those undergoing operative treatment achieved excellent 

clinical outcomes without any serious complications and therefore open reduction and internal fixation of 

displaced midshaft clavicle fractures is a safe procedure. 

  

V. Conclusion 
Based on the findings of this study it may be concluded that, operative method for treatment of acute 

fracture of middle third of clavicle results in excellent outcome based on functional assessment by CMDA and 

QuickDASH score with lower rate of complications compared to non-operative treatment. 
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INTRODUCTION 

Population explosion is the leading problem of a 

developing country like India, whose population has 

increased by more than 181 million during the decade 

2001-2011.
2 

Contraception practice by eligible couples is 

a crucial means to deal with this problem. Contraceptive 

methods can be permanent or temporary. Following the 

International agenda on fertility control, India’s National 

Population Policy (NPP) 2000 had formulated the long 

term objectives, to achieve a stable population by 2045. 

One goal of Reproductive and Child Health Program 

(RCH) is to stabilize the population growth and to bring 

the Total Fertility Rate (TFR) to 2.1 by 12th five year 

plan period.
3
 National Family Health Survey (NFHS) III 

data revealed that current sterilisation rate in the country 

is 37.0%.
4
 As per NFHS -III, in Karnataka, 62.1% 

adopted female sterilization and 0.1% male sterilization, 

other methods like Intrauterine devices 1.3% and pills 

users were 0.5%, condom 0.7% and according to NFHS-

IV report, in Karnataka 52.8%, adopted the female 
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sterilization other methods like male sterilization 0.0%, 

Intrauterine devices 0.6% and pill users were 0.3%, 

condom 0.6% in rural areas.
6,13

 Keeping that in mind 

sterilization is becoming the most commonly accepted 

method of choice of contraception to prevent unwanted 

pregnancies and various adverse health hazards in India. 

The present study was conducted to know the profile of 

tubectomy beneficiaries in rural field practice area of 

Kinyae 

METHODS 

The present study was a record based retrospective study 

of utilization of family planning services in rural field 

practice area of Kinyae, Belagavi from 1st April 2015 to 

31st March 2016.The total number of couples continued. 

The total number of couples who adopted sterilization 

operation in rural area Kinaye in the year 2015-16 was 

200. Records of all couples who underwent sterilization 

operation were included in the study. The information 

about the couples & their family, available from records 

was collected and was analysed to understand the factors 

influencing female sterilization operation variables like 

age of beneficiary, husband’s age, religion, education 

status of beneficiary and husband, total number of living 

children, number of sons, number of daughters, socio-

economic status, their motivators etc. All the data 

obtained from the above sources was tabulated and 

analysed in the form of percentages.  

RESULTS 

200 women from rural field practice area who underwent 

tubectomy during the study period at PHC, Kinyae were 

included in the study. 57% of participants were from the 

age group of 25-29 years, followed by 20-24 years 

(33.5%), 30-34 years (8.5%) and >35 years (1.0%) (Table 

1). The maximum percentage (81.0%) of their husbands 

were from the age group of 30-34 years, followed by >35 

years (12.5%), 25-29 years (5.5%) and 20-24 years 

(1.0%) (Table 2). 

Table 1: Distribution of study participants based on 

age of the woman (n=200). 

Age group  Number Percentage (%)  

20-24  67  33.5  

25-29  114  57  

30-34  17  8.5  

≥35 2  1  

More than half of the beneficiaries were from the age group of 

25-29 years, with lowest being the age group of ≥35 years. 

Most (95.0%) of the participants were Hindus, followed 

by 4.5% Muslims and 0.5% belonged to other religion. 

6.5% of the beneficiaries were illiterates, 29.0% of them 

had attained primary education (up to 5
th

 standard) and 

61.5% of the beneficiaries had competed secondary 

education (up to 10
th

 standard), 2.5% of them had studied 

up to 12
th

 standard, 0.5% were graduates. 8.0% of their 

husbands were illiterate, 29.0% of them were educated 

till the primary education, 56.0% had completed 

secondary education, followed by 6.0% studying up to 

12
th

 standard and 1.0% were graduates. 60.0% of the 

beneficiaries belonged to the BPL group (Below Poverty 

Line). Most of the families had income from daily wage 

workers and unorganized service sector. 

Table 2: Distribution of study participants on the 

basis of the age of the husband (n=200). 

Participants’ Husbands 

age group (years)  

No. of 

husbands  

Percentage 

(%)  

20-24  2  1  

25-29  11  5.5  

30-34  162  81  

≥35 25  12.5  

Four fifths of the participants` Husbands were from the age 

group of 30-34 years, with lowest being from the age group of 

20-24 years. 

Table 3: Distribution of study participants as per 

parity (n=200). 

Total no. of children  
No. of 

participants  

Percentage 

(%)  

2  111  55.5  

3  74  37  

4  13  6.5  

5 or more 2  1  

More than half of the women undergoing tubectomy were 

having 2 live children; (Note: None of the women with only one 

living child – male or female – opted for tubectomy). 

55.5% of the participants had two living children 

followed by 37.0% of them having three children, 6.5% 

had four children and only 1.0% of them had five or more 

living children (Table 3). 58.0% of them had one male 

child, 33.5% of them had two male children and 6.0% of 

the participants did not have any male child and 2.5% of 

them had three or more male children (Table 4). 51.0% of 

them had one female child, 21.0% of participants had no 

female children, 19.5% of them had two female children, 

5.5% of them had three female children, 2.0% had four 

female children and 1.0% had five or more female 

children (Table 5). 

Table 4: Distribution of participants as per no. of 

male children (n=200). 

No. of male children  Number Percentage (%)  

0  12  6  

1  116  58  

2  67  33.5  

3 or more 5  2.5  

Around three fifth of the women undergoing tubectomy were 

having one male child. 

ASHA (Accredited Social Health Activist) Workers 

motivated 53.0% of the participants and remaining 47.0% 
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participants were motivated by Female Health Workers. 

Maximum number of participants, i.e. 90.0% underwent 

Interval Tubectomy (after six weeks of delivery) and 

10.0% of them underwent Puerperal Tubectomy 

(immediately after last delivery). 

Table 5: Distribution of study participants as per no. 

of female children (n=200). 

No. of female children  Number Percentage (%)  

0  42  21  

1  102  51  

2  39  19.5  

3  11  5.5  

4  4  2  

5 or more 2  1  

Around half of the women undergoing tubectomy were having 

one female child. 

DISCUSSION 

Amongst the women undergoing sterilization, 57.0% of 

women were in the age group of 25 - 29 years. Study 

done in Maharashtra in 2003 also reported the age of 

women undergoing tubectomy as 25-29 years.
1,5

 In 

relation to the parity it was observed that nearly half 

(55.5%) of the women underwent sterilization after the 

second child and 37.0% after the third child. Similar 

results were also found in the study done in 2011 in 

Bangalore city.
8,9

 

In the present study, 60.0% of the beneficiaries were 

below the poverty line (BPL). Similar results were shown 

by NFHS III, in Karnataka (55.3%) and the study done in 

Maharashtra.
5,13

 Study of family-based characteristics 

revealed that adaptation of permanent sterilization 

method in Muslim families is far lower than Hindu 

families. NFHS-3 survey, also revealed that nearly four 

fifth of the beneficiaries were Hindus.
13

 Comparable 

results were also observed in a study done in 2012 with 

85.6% of Hindus and 14.4% of Muslims adopting 

tubectomy.
7,11

 

58.0% of the beneficiaries had one male child who 

adopted sterilization, which shows that the sterilization 

behaviour is also influenced by son preference. Similar 

results were obtained by the study done in Nepal.
10

 None 

of the women having one child opted for tubectomy. 

Responses of the women included in the present study to 

questions concerning their family planning practices, 

indicated that nearly two thirds of the beneficiaries 

undergoing tubectomy and 56.0% of husbands had 

studied till secondary education. Similarly one study 

showed that among acceptors, 63.1% of husbands and 

54.3% of wives were literates.
12

 Educational status of 

both the parents emerged as an influencing factor in 

deciding the size of the family. 

Although there was an increase in the direct acceptors of 

female sterilization, the majority of them were 'late' direct 

acceptors (interval tubectomy), similar results were 

shown in the study done in Maharashtra.
5
 Majority were 

Hindus. Nearly two third of them belonged to BPL 

families. More than half of them had two living children 

and were motivated by ASHA workers. Majority of them 

underwent interval tubectomy. The study being record 

based study; all the data about tubectomy beneficiaries 

could not be collected. Studies including other family 

planning methods and reasons for accepting particular 

family planning methods including larger populations can 

be done. The education of both the parents is very 

influential in deciding the size of family. 

CONCLUSION  

More than half of tubectomy beneficiaries belonged to 

age group of 24-29 years. Among  them two third 

belonged to the BPL group and half were motivated by 

ASHA workers under the programme NRHM (National 

Rural Health Mission) played a major role in motivating 

people about the acceptance of family planning methods 

and same should be continued. Majority of the 

beneficiaries underwent interval tubectomy as the risks 

associated with postpartum tubectomy are higher. 
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INTRODUCTION 

Today globe is witnessing a rapid social, epidemiological 

transition. One of the biggest social transformations is 

„population ageing‟.
1 

Ageing begins from the day we are 

born and is inevitable part of life. In developing 

countries, demographic transition results in increasing 

life expectancy and hence increases in proportion of 

elderly population in near future.
2
 For India, the elderly 

population of above 60 years was around 7.4% in 2011, 

which is expected to rise to 12.4% by 2026.
3
 

There are many illnesses that occur in association with 

age. Type 2 diabetes mellitus (Type 2 DM) is the 

classical example of a disease whose prevalence increases 

with age. Changes in lifestyle, including diet and physical 

activity, and the increasing numbers of elderly people are 

the key factors for the worldwide epidemic of diabetes. 

Advancing age increases the risk of atherosclerosis and 

cardiovascular mortality, which is further augmented by 

the presence of Type 2 DM which is emerging as one of 

the most important public health problems of the 21st 

century and moreover Indian elderly are more prone for 
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Background: „Ageing‟ is associated with decline in many body functions; and lifetime exposure to health hazards 

has an impact on elderly who contend with the “double burden” of non-communicable diseases such as Diabetes 

Mellitus, Hypertension, etc., Indian elderly are more prone for chronic disease like Type 2 Diabetes Mellitus and 

hence measuring health related quality of life among them is essential to plan interventions at primary care settings.  
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of life was assessed using modified WHO-QOL BREF questionnaire under 4 domains viz. physical health, 
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respectively. Hypertension though the most common morbidity noted, but did not have statistically significant 
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Conclusions: The health related quality of life among elderly diabetics was lower in social domain as compared to 
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on quality of life assessment of elderly diabetic patients is imperative in comprehensive management.  
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type 2 DM mortality.
4,5

 Diabetes and its complications 

take a major toll on the quality of life of the elderly and 

the health care costs of the society.
6
 

„Quality of life‟ (QoL) evaluation has emerged as an 

important outcome measure for chronic disease 

management which is defined by World Health 

Organization (WHO) as individual‟s perception of their 

position in life in the context of the culture and value 

systems in which they live and in relation to their goals, 

expectations, standards and concerns. It is a broad 

ranging concept affected in a complex way by the 

person's physical health, psychological state, level of 

independence, social relationships, personal beliefs and 

their relationship to salient features of their environment.
7 

A large variety of generic and disease specific quality of 

life assessment tools have been validated and evaluated in 

diverse population settings.
8
 

Several factors influence the quality of life of a person 

with type 2 DM. These include the relationship between 

the patient and the health care provider; the individual‟s 

personality characteristics such as optimism, acquisition 

of self-management skills and health behaviors.
9 

It is 

increasingly recognized that in diabetes, psychosocial 

factors have an important impact on self-care, acceptance 

of therapeutic regimens and treatment success.
10

 

Most assessments in medicine are obtained by 

examinations by health professionals and laboratory tests; 

whereas WHO-QOL instruments provide inputs on 

individual perceptions of quality of life. By focusing on 

individuals' own views of their wellbeing, provide a new 

perspective on disease status and aids in management. 

Recent developments in the fields of health outcome 

research and health technology assessment have noticed 

the quality of life evaluation as a technique for clinical 

evaluation.
9,11

Assessment of health related QoL of an 

individual especially among elderly with type 2 DM 

becomes necessary to plan interventions at primary care 

settings. 

METHODS 

The present cross-sectional study was conducted among 

elderly population residing in urban primary health 

centre, Ashok Nagar of Belagavi city, Karnataka state, 

South India. The study participants were elderly aged 60 

years and above diagnosed with type 2 DM and were on 

treatment for the same, attending urban primary health 

centre for diabetes management for a minimum duration 

of one year. Study extended over a period of 14 months 

from June 2014 to August 2015. Assuming that 50 

percentage of elderly diabetic patients have poor quality 

of life, the sample size was calculated using the formula 

N = 4 p (1 - p) / d
2
; with „p‟ the proportion of elderly with 

poor QoL.  At 95% confidence level and relative 

precision of 10%, the sample obtained was 400. The 

study was approved by the institutional ethics committee. 

The purpose of the study was explained and informed 

consent was obtained from the participants. 

Data was collected using a predesigned, pre tested, 

questionnaire which was interviewer-assisted or 

interviewer-administered had two parts. Part one included 

the socio demographic characters, presence of 

comorbidities, treatment history and adherence for the 

treatment. Part two included the quality of life assessment 

using modified WHO-QOL BREF questionnaire.
11

 

The WHO-QOL BREF is an abbreviated 26 item version 

of the WHO-QOL 100 which produces domain scores, 

but not individual facet scores. Four major domains were 

assessed in the present study viz. physical, psychological, 

social relationships and environment. All items were 

rated on a five point scale (1 to 5). In each domain the 

total scores were between 0 and 100.
11

 Total score more 

than 50 were categorized as good and less than 50 as 

poor.  

The data was expressed as percentage and analysed using 

statistical package for social sciences (SPSS) version 

20.0. Scores were expressed as mean and standard 

deviation (SD). Test of significance for proportions was 

done using chi-square test. „P‟ value of less than 0.05 was 

considered as statistically significant. 

RESULTS 

A total of 400 elderly who had a history of Type 2 DM 

for more than one year and on treatment participated in 

the study. Among the participants 46% were males and 

the rest 54% were females. The mean±standard deviation 

(SD) of self-reported duration of diabetes was 13.58±9.27 

years. Predominately, participants were in the age group 

of 60 to 69 years (73.5%). The demographic details of the 

participants are described in table 1. 

Majority of the study participants (72.3%) were on oral 

medication for diabetes management; 82% of the 

participants were suffering from one or more micro 

and/or macro vascular complications of diabetes mellitus. 

Hypertension (38.0%) was the most common associated 

morbidity followed by osteoarthritis (20.3%) and cardiac 

disease (17.0%). Poor compliance to the medications was 

noted among the study participants (Table 2). Gender did 

not show any difference in the mean values of the scores. 

Advancing age showed a negative relation with 

psychological scoring aspect (P=0.002). 

The mean±SD scores in physical, psychological, social 

and environmental scores were 44.21±8.50, 40.27±8.83, 

36.69±14.62 and 39.9±12.58 respectively. The mean±SD 

score of quality of life was found to be lowest for the 

social domain. Average QoL score including all the four 

domains was 40.26±11.14 (Table 3).  
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Table 1: Demographic characteristics of the study participants (N=400). 

Demographic variables Categories No. (%) 

Age (in years) 

60 - 69 294 (73.5) 

70 - 79 82 (20.5) 

≥ 80 24 (6.0) 

Gender 
Men 184 (46.0) 

Women 216 (54.0) 

Socio economical status 
Above poverty line (APL) 243 (60.7) 

Below poverty line (BPL) 157 (39.3) 

Educational status 

No formal education 73 (18.3) 

School (primary + high) 270 (67.5) 

P u college and degree 57 (14.2) 

Marital status 

Married 166 (41.5) 

Unmarried 55 (13.7) 

Widowed 94 (23.5) 

Separated 85 (21.3) 

Table 2: Clinical characteristics of the study participants (N=400). 

Variables Categories No. (%) 

Treatment Diet and exercise only  33 (8.2) 

Oral therapy only  289 (72.3) 

Insulin only or combined  78 (19.5) 

Complications 
 

No complications  72 (18.0) 

Only micro-vascular complications  102 (25.5) 

Only macro-vascular complications 93 (23.3) 

Micro-vascular and macro-vascular complications  133 (33.2) 

Diabetes associated 

Comorbidities  

 

 

Hypertension  152 (38.0) 

Osteoarthritis  81 (20.3) 

Cardiac disease  68 (17.0) 

Psychopathology 29 (7.2) 

 

 

 

Others 24 (6.0) 

No comorbidities 46 (11.5) 

Missed medication Very often 182 (45.5) 

Occasional 103 (25.7) 

Never missed 115 (28.8) 

Table 3: Quality of Life scores of the study participants (N=400). 

Domains (HRQOL) Minimum value Maximum value Mean value Standard deviation 

Physical 25 63 44.21 8.50 

Psychological  19 56 40.27 8.83 

Social  06 75 36.69 14.62 

Environmental  13 100 39.90 12.58 

Average score 15.75 73.50 40.26 11.14 

 

Comorbidities with type 2 DM were an important factor 

determining the QoL scores. Participants with 

osteoarthritis and psychopathological conditions as co-

morbidities showed significant poor scores across all the 

domains (P < 0.05). Hypertension though the most 

common morbidity noted, but did not have statistically 

significant difference in any domains (P<0.05) (Table 4). 

Environmental domain showed significant difference in 

QoL score among the socioeconomic group (P=0.005). 

(Graph 1) Educational status of the participants had 



Kavi A et al. Int J Community Med Public Health. 2016 Aug;3(8):2258-2263 

                                          International Journal of Community Medicine and Public Health | August 2016 | Vol 3 | Issue 8 Page 2261 

significant difference in the QoL score in physical and 

social domains. (P=0.045, 0.031) (Graph 2). Overall, 

participants perceived positively their quality of life in 

the considered domains. 

 

Table 4: Quality of Life scores of the study participants with co-morbidities (N=400). 

Comorbidities 

with Diabetes 

Mellitus 

Nos.(%) Physical Domain 

 (P value) 

Psychological 

Domain 

(P value) 

Social Domain 

(P value) 

Environmental 

Domain 

(P value) 

Hypertension 152 (38.0) 51.12±9.63 

(0.339) 

49.56±7.25 

(0.067) 

50.12±8.52 (0.182) 48.53±9.55 (0.058) 

Osteoarthritis 81 (20.3) 34.23±7.14 

(0.000*) 

39.37±8.35 

(0.001*) 

40.11±5.56 (0.024*) 38.22±9.87 (0.000*) 

Cardiac disease 68 (17.0) 45.56±9.57 

(0.012*) 

38.45±9.27 

(0.000*) 

48.62±7.85 (0.057) 41.89±12.45 (0.001*) 

Psychopathology 29 (7.2) 38.88±11.24 

(0.003*) 

34.12±6.51 

(0.000*) 

35.12±8.71 (0.000*) 39.47±8.36 (0.001*) 

Others 24 (6.0) 41.74±12.56 

(0.05*) 

45.02±10.22 

(0.045*) 

48.33±9.68 (0.004*) 49.08±11.86 (0.06) 

No comorbidities 46 (11.5) 55.94±8.24 

(0.048*) 

50.62±8.68 

(0.056) 

49.25±10.11 (0.02*) 52.67±8.94 (0.032*) 

*P<0.05 statistically significant. 

 

 

Graph 1: Comparison of socio economic status among 

physical, psychological, social and environmental 

domains. 

 

Graph 2: Comparison of education status among 

physical, psychological, social and environmental 

domains. 

DISCUSSION 

In the current study majority of the participants i.e., 

73.5% of them were in the age group of 60 to 69 years. In 

a study conducted in Puducherry, India also had similar 

distribution. Overall mean±SD score of QoL was 

49.74±10.21, which is higher than our study.
12 

Another 

study reported the average QoL score of 54.8±18.19, a 

moderate level of QoL probably due to lesser 

comorbidities among the study participants.
13 

Our study highlighted the fact that overall QoL is average 

while social relationship and environmental domains of 

QoL showed below average score. Other studies have 

shown higher mean scores of social relationship domain 

compared to this study, while other 3 domain namely 

physical, psychological and environmental were found to 

be comparable. The difference observed in QoL score in 

different domains may be due to difference in the pattern 

of associated factors which influence QoL in different 

settings.
12,14

 

Chronic morbid conditions have an effect on QoL as 

illustrated in other studies.
15,16 

Hypertension though was 

most common co-morbidity noted but did not show any 

statistically significant difference with the QoL. But, 

hypertension had a significant impact on the QoL in a 

study done elsewhere.
17 

The patients with type 2 DM with 

other co-morbid conditions had low QoL score in 

comparison to the group without co-morbidity in all 4 

domains of QoL, which was also observed in the similar 

studies.
13,18
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Our study found that presence of musculo-skeletal 

disorders like osteoarthritis, psychopathological 

conditions including depression and other chronic 

conditions including respiratory disorders (Chronic 

Obstructive Pulmonary Disease, etc.), cancers, etc.; along 

with type 2 DM were significantly associated with the 

low QoL score. Older adults with osteoarthritis of the 

lower extremities undergo a significant impact on 

multiple dimensions of QoL, compared with healthy 

controls.
12,19 

In view of the above findings, along with 

type 2 diabetes mellitus, which is a prime metabolic 

disorder among elderly, it is imperative to assess the 

presence of co-morbidities as an important factor to be 

considered during the assessment of QoL among the 

elderly diabetics. 

Socioeconomic status which was assessed in terms of 

above and below poverty line, revealed that participants 

had good mean scores with increasing economic status 

and showed statistically significant difference in 

environmental domain (P=0.005*). Income was 

significantly associated with five of the eight QoL 

domains and low-income patients reported worse QoL 

scores in the similar studies.
20, 21 

The results of a previous 

study revealed more significant associations between the 

socio-demographic variables and QoL domains, 

compared to the clinical variables.
20 

Educational status had a significant influence on the QoL 

score of physical and social domains, suggesting that a 

moderate elevation of the education levels showed a 

significant increase in the mean QoL scores among 

elderly diabetics. Similarly, other studies also 

demonstrated that elderly diabetics with higher levels of 

schooling had better perceptions of their QoL.
12, 22, 23

 

Our study provides valuable information on the QoL and 

its associated factors among elderly population using a 

standard instrument. The QoL scores are based on the 

individual perceptions about the diabetes along with 

comorbidities of geriatric age group. Hence we need to 

individually ascertain the possible variations in the 

perceptions of QoL in every elderly diabetic patient with 

or without associated comorbidities. Our study used the 

cross sectional design hence the causal association could 

not be established. Extrapolation of the study results 

should be done with caution as it was facility based study 

and because of the possible bias during the interview 

period, no control group was established, and a diabetes 

specific QoL questionnaire was not used. We could not 

study some factors like mental health status, 

complications of chronic co-morbid conditions of the 

elderly due to feasibility constraints. 

CONCLUSION 

The health related QoL among elderly diabetics was 

lower in social and environmental domains as compared 

to other two domains.  Lower socio economic status and 

less education were associated with poor QoL scores. The 

findings of this study can make a contribution to daily 

practice. In an urban primary care setting, emphasis on 

quality of life assessment of all the domains is needed 

during management of elderly type 2 diabetic patients, 

despite good glycaemic control 
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ABSTRACT 

In the new millennium, people are facing serious challenges in the health care due to rising trends in the 

non communicable diseases, due to demographic and epidemiological changes, as well as economical 

globalization. Rapidly rising in prevalence of DM all over the globe at alarming rate. Over the past 30 

years, the status of diabetes has changed from being considered is a mild disorder of elderly to the one of 

the major cause of morbidity and mortality affecting the youth and middle aged people. A cross-sectional 

study was conducted in Ashok Nagar, Belagavi, among the middle age group i.e. 30-60 years. The study 

population included On 400 subjects Data was analysed by using SPSS software version 20. Frequency 

and percentage were used to analyse the descriptive results. Chi-square test was used to find the 

association between demographic variables and risk factors for T2DM. Prevalence of risk factors for 

T2DM was found to be 23% obesity, 14% alcohol, 67% and 77% had sedentary and moderate lifestyle at 

work time. Prevalence of central obesity assessed by BMI and WHR were 42.3% and 67.2% respectively. 

This prevalence among women was higher than men. study demonstrated a significant higher prevalence 

of behavioural and biological risk factors for DM in urban population in South India, with significant 

gender difference. Three fourth of the participants had one or more risk factors for DM. Men had higher 

prevalence of DM risk factors. 

 

Keywords: Diabetes Mellitus, Risk Factors, Urban Area, Non-Communicable Disease 

 

INTRODUCTION 

In the new millennium, people are facing serious challenges in the health care due to rising trends in the 

non communicable diseases, due to demographic and epidemiological changes, as well as economical 

globalization. There is dramatic decrease in life expectation, along with changes in life style leading to 

epidemics of non-communicable diseases like cardiovascular diseases, cancer, diabetes, depression etc 

(Health & Family Welfare Government of India Planning Commission, 2010). The estimated diabetes 

prevalence for adults between the ages of 20 and 79 years worldwide for 2012 was 382 million and it is 

expected to affect 592 million people by 2035. It is estimated that 175 million people have undiagnosed 

type 2 diabetes mellitus (T2DM) (IDF Diabetes Atlas; pdf 2013). In India during the year 2013, there 

were estimated 65.1 million cases of diabetes mellitus and it is expected to affect 109.0 million people by 

2035 (Mohan et al., 2007). Diabetic patients, if undiagnosed or inadequately treated, develop multiple 

chronic complications leading to irreversible disability and death, micro vascular complications like 

diabetic renal disease, diabetic retinopathy and neuropathy are serious health problems resulting in 

deterioration of the quality of life and premature death (Rama Lakshmi et al., 2011); Diabetes is a leading 

cause of 10-20% blindness in 20-70years aged patients with diabetes.10-20% develops kidney disease, 

and the risk of leg amputation is 15-40 times greater for a person with diabetes than non diabetic. Recent 

studies have shown a rapid conversion of impaired glucose tolerance to diabetes in the Southern states of 

India, where the prevalence of diabetes among adults has reached approximately 20% in urban 

populations and approximately 10% in rural population. The economic burden of treating diabetes and its 

http://www.idf.org/.../EN_6E_Atlas_Full_O.pdf%202013
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complications is considerable. The primary prevention of diabetes is urgently needed in India to curb the 

rising burden of diabetes (Ramanchandran et al., 2009).  

Diabetes mellitus is preceded by risk factors, family history, tobacco consumption, alcohol consumption, 

low fruit intake, high sodium intake, low nuts and seeds intake, low vegetable use, low whole grain use, 

high processed meat intake, sedentary lifestyle and stress (Bhutani et al., 2014). 

 

MATERIALS AND METHODS 

Methodology 

The present study was conducted in Ashok Nagar, urban field practice area of Jawaharlal Nehru Medical 

College, KLE University, Belagavi, to know the prevalence of risk factors for T2DM among the middle 

age group i.e. 30-60 years. The study population included on 400 subjects during the period of September 

2014 – February 2016.  

Sample size was calculated based on the prevalence of previous study conducted in Ashok Nagar, urban 

field practice area using the formula 4pq/d2 and reached to 400.  Persons aged 30-60 years, were included 

in the study. Persons diagnosed with type 1 diabetes mellitus and Gestational diabetes. The study has 

been under taken at Ashok Nagar, urban field practice area which includes 6 areas. Among which Ashok 

Nagar was picked randomly for study purpose. Ashok Nagar consists of total 2048 families with 9212 

population.  

Systematic random sampling was done in persons aged 30-60 years.  Subjects of this study include 

general population of Ashok Nagar, urban field practice 111area of, Jawaharlal Nehru Medical College, 

KLE University, Belagavi. Subjects of this study include general population of Ashok Nagar, urban field 

practice 111area of, Jawaharlal Nehru Medical College, KLE University, Belagavi. A pre-tested semi 

structured questionnaire was be used for collection of data by interview method which includes 1) 

Demographical information, 2) Family history of diabetes, 3) Anthropometry, 4) Habits, 5) Dietary 

habits, 6) Physical activity.  

Appropriate clinical examinations such as waist circumference, waist hip ratio and body mass index, was 

carried out for the purpose of data collection, after obtaining written informed consent. Earlier to pilot 

study and data collection, ethical clearance from Institutional Ethics Committee (IEC) of J.N.M.C, KLE’S 

was obtained for the study. Informed consent was taken from every participant before collecting the 

information.  

Informed consent was translated into local language Kannada. Collected data was analyzed by using the 

statistical package for social sciences (SPSS) version 20. Frequency and percentage were used to analyze 

the prevalence of risk factors type 2 diabetes mellitus. Chi-square test was used to find the association 

between demographic variables and the risk factors. 

 

RESULTS AND DISCUSSION  

Results

The present study showed that majority 124 (31%) were between the age group 41-45 years whereas least 

16 (4%) were between age group 56-60 years. Male participants were 164 (41%) and female participants 

were 236 (49%).  

The present study showed that 192 (48%) participant had normal BMI, followed by 92 (23%) participants 

had overweight BMI and minimal 28 (7%) participants were underweight. And 248 (62%) respondents 

were non-obese and remaining 152 (38%) were obese. 352 (88%) of the participants did not have 

smoking habit and 48 (12%) were had smoking habit. And 66.7% of participants had 5-6 cigarette 

smoking per day, and 33.3% participants had more than 6 cigarette per day. 344 (86%) of the participants 

did not consume alcohol and 56 (14%) consumed alcohol. And the alcoholics 57.1% consumed it 4 to 5 

days a week, 43% consumed it 2 to 3 days a week. 260 (65%) were sedentary at work. 308 (77%) and 160 

(40%) were involved in moderate and vigorous physical activity at their work. And 244 (61%) were 

sedentary at work. 176 (44%) and 128 (32%) were involved in moderate and vigorous physical activity at 

their leisur time. And 280 (70%) participants were found to be sedentary during travel to work 
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Table 1: The Study Participants According to their Work Time Related to Physical Activities 

Work Related P A  Number % 

Sedentary Work Yes 260 65 

No 140 35 

Total 400 100 

Moderate Work Yes 308 77 

No 92 23 

Total 400 100 

Vigorous Work Yes 160 40 

No 240 60 

Total 400 100 

 

Table 2: The Study Participants According to their Leisure Time Related to Physical Activities 

Leisure Time Related to P A  Number % 

Sedentary Work Yes 244 61 

No 156 39 

Total 400 100 

Moderate Work Yes 176 44 

No 224 56 

Total 400 100 

Vigorous Work Yes 128 32 

No 272 68 

Total 400 100 

 

Association between Socio-Demographic Variables and Risk Factors 

The present study showed that there was a significant association in between gender and BMI as the p- 

value is less than 0.05. The present study showed that there was a significant association in between sex 

and Waist: Hip ratio as the p- value is (p<0.05).  

 

Table 3: Association in between Gender and Body Mass Index (BMI) 

BMI Men (%) Women (%) Total (%) 

Underweight 08 (4.9) 20 (8.5) 28 (7) 

Normal 100 (61) 92 (39) 192 (48) 

Overweight 36 (22) 56 (23.) 92 (23) 

Obese 20 (12.2) 68 (28.8) 88 (22) 

Total 164 (100) 236 (100) 400 (100) 
2= 23.181                                    d f= 3                                                  p- value : 0.000 

 

 

Table 4:   Association in between Gender and Waist: Hip Ratio 

Waist: Hip Ratio Men (%) Women (%) Total (%) 

Non Obese 116 (70.7) 132 (55.9) 248 (62) 

Obese 48 (29.3) 104 (44.1) 152 (38) 

Total 164 (100) 236 (100) 400 (100) 
2=                                        D F= 1                                                         P- value : 0.003 
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Discussion 

The present study showed that majority 124 (31%) were between the age group 41-45 years whereas least 

16 (4%) were between age group 56-60 years. Male participants were 164 (41%) and female participants 

were 236 (49%). The present study showed that 192 (48%) participant had normal BMI, followed by 92 

(23%) participants had overweight BMI and minimal 28 (7%) participants were underweight. A study 

conducted in Pondicherry where overweight were 315 (51%) (Gupta et al., 2009). The present study 

showed that 248 (62%) respondents were non-obese and remaining 152 (38%) were obese. A study 

conducted in rural area of Tamil Nadu where obesity (BMI>30) was 9.14% (Sanjay et al., 2010). A study 

conducted in rural area of Venganoor of Kerala where 27.8% of the subjects were found to be obese, 

while 20.3% of the subjects reported raised waist circumference (Tiwari et al., 2008). The present study 

showed that 256 (64%) of the respondents had no family history of DM, 92 (23%) were not aware about 

diabetes, 36 (9%) father had diabetes and 16 (4%) mother had diabetes. A study conducted in Pondicherry 

where majority 422 (68.50%) of the respondents had no family history of DM. Minimal 194 (31.50%) of 

the participants had family history of DM (Gupta et al., 2009). A study conducted in rural area of Tamil 

Nadu where majority 1715 (88.58%) of the respondents had no family history of DM (Sanjay et al., 

2010).    

The present study showed, 352 (88%) of the participants did not have smoking habit and 48 (12%) were 

had smoking habit. And 66.7% of participants had 5-6 cigarette smoking per day, and 33.3% participants 

had more than 6 cigarette per day. A study conducted in rural area of Venganoor of Kerala where 38.5% 

of participants were ever smokers (Tiwari et al., 2008). The present study showed, 344 (86%) of the 

participants did not consume alcohol and 56 (14%) consumed alcohol. And the alcoholics 57.1% 

consumed it 4 to 5 days a week, 43% consumed it 2 to 3 days a week. A study conducted in rural area of 

Venganoor of Kerala where 5.5% of participants were in the habit of consuming alcohol (Tiwari et al., 

2008). A study conducted in United States Men who consumed higher amounts of alcohol had a reduced 

risk of diabetes (P for trend < 0.001). The present study showed, 260 (65%) were sedentary at work. 308 

(77%) and 160 (40%) were involved in moderate and vigorous physical activity at their work. And 244 

(61%) were sedentary at work. 176 (44%) and 128 (32%) were involved in moderate and vigorous 

physical activity at their leisure time. And 280 (70%) participants were found to be sedentary during 

travel to work. A study conducted from 1992 to 1998 in the Nurses’ Health Study, where 2-h/d increment 

in TV watching was associated with 14% increases in risk of diabetes. And 2-h/d increment in sitting at 

work was associated with 7% increases in risk of diabetes. A study conducted in Pondicherry where 

majority respondents 558 (90.50%) indulged in mild to moderate physical activity (Gupta et al., 2009). 

The present study showed that there was a significant association in between gender and BMI as the p- 

value is less than 0.05. A study conducted in Pondicherry where BMI (>30) 53 (44.54%), difference 

between two groups are significantly high (Gupta et al., 2009). The present study showed that there was a 

significant association in between sex and Waist: Hip ratio as the p- value is (p<0.05). A study conducted 

in rural area of Tamil Nadu where in general population males (>1) 3.56% and among females (>0.85) 

32%. Male and Female waist hip ratio was significantly high (p<0.05) % (Sanjay et al., 2010). 

Conclusion 

The prevalence of risk factors of behavioural and biological increased with advancing age; lesser or no 

education was a significant factor for higher prevalence of tobacco use; hypertension and abdominal 

obesity. Conversely, higher education was proportional to increases sedentary life style. Our study 

demonstrated a significant higher prevalence of risk factors in urban population in South India. Burden of 

DM risk factors in the population reflects epidemiological transition which requires an immediate 

attention.  
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Further Implication 

Qualitative research should be conducted to understand the problem of prevalence of risk factors for type 

2 diabetes mellitus. 
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and mental growth are seen in this age group. Adolescents 
are a mentally vulnerable group as they are exposed to peer 
pressure and their eating habits are widely affected by the 
environment around them.[3] These are the years during which 
they are establishing their own identity and during this time 
they are seen to experiment more and also show varied psy-
chological behavior. Disturbances to an individual’s mental 
well-being can adversely compromise these capacities and 
choices and affect their eating behaviours.[4]

In India due to urbanization and various other factors, 
students are less focused on eating healthy and tend to 
eat for various other reasons such as when they are bored, 
depressed, or for the sake of going out with friends. Poor 
eating habits such as binge eating is a major public health 
concern among college students who experience transition 
into university life and has led to increased risk of obesity and 
other diseases. College-going students have more freedom to 

Background: In India due to urbanization and various other factors, students are less focused on eating healthy and tend 
to eat for various other reasons such as when they are bored, depressed, or for the sake of going out with friends. Poor 
eating habits such as binge eating is a major public health concern among college students who experience transition into 
university life and has led to increased risk of obesity and other diseases.
Objective: To determine the psychological factors affecting the dietary patterns of adolescents.
Materials and Methods: Cross-sectional study conducted among 400 college going adolescents (17–19 years) residing 
in urban area of Belagavi. Questions were selected from the validated compulsive eating scale (CES) that was used to 
measure uncontrolled eating patterns.
Result: Of the total number of students 18.4% were seen to eat when they feel lonely, 40.8% completely stuffed them-
selves with food, 40.8% ate when they felt bored. While, 64.5% of students said that they never ate without knowing how 
much they ate or the taste of food, 35.5% of them still ate without knowing the taste of the food. 23.5% of the participants 
said that they ate till their stomachs hurt.
Conclusion: It was seen in this study that various psychological factors affected a large number of students eating habits. 
Hence it is important to provide them health education and formulate strategies which will address social and psycholog-
ical factors which will affect their eating pattern.
KEY WORDS: Psychological factors, eating pattern, compulsive eating scale (CES) 
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Introduction

World Health Organization has defined adolescence as 
a period between 10–19 years.[1] The current population of 
adolescents in India is 253.2 million which comprises of 21% 
of worlds total population.[2] Adolescence is a period of transi-
tion from childhood to adulthood. Rapid changes in physical 
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students; items included in this study were eat because of 
feeling lonely, feel completely out of control when it comes to 
food, eat so much until stomach hurts, eat too much because 
you are upset or nervous, eat too much because you are 
bored, go out with friends just for the purpose of over-stuffing 
yourselves with food, eat so much food so fast that you don’t 
know how much you ate or how it tasted, and get out of bed 
at night, go in to the kitchen, and finish the remains of some 
delicious food, because you knew it was there. The response 
options were ‘Yes’ or ‘No’. 

Inclusion criteria include only adolescents (17–19 years) 
of age residing in urban area and studying in S.G. Balekundri 
Institute of Technology, an engineering college, in Belagavi.

Exclusion criteria include adolescents less than 17 years 
of age and college students of other colleges. 

Data Analysis 
Data was coded and entered into Microsoft excel software 

and statistical analysis was done using percentages, propor-
tions, and chi square test. Ethical clearance was obtained 
from Institutional Ethics Committee of JNMC, Belagavi.

Result

In the present study, 226 (56.5%) were aged 19 years. 
A majority of them were Hindus (84.4%) while Muslim and 
Christian constituted 10% and 0.8%, respectively. Out of the 
total, 53.5% consumed a vegetarian diet and 46.5% followed 
a non-vegetarian diet along with a vegetarian diet. Regarding 
mother’s education level, 53% had collegiate education, 
41.7% had high school or less. Regarding father’s educa-
tion, majority had tertiary education (75.6%), 22.1% had high 
school or less. Most of the mothers were not working (62%). 
A  majority of them that is 316 (79%) of them belonged to 
nuclear family. The majority had denied smoking (94.7%) and 
alcohol consumption (92.5%) (Table 1).

The age distribution of the adolescent boys and girls 
showed that half of them belonged to the age-group of 
19 years. About 22% were of 17 years, and the rest belonged 
to 18 years. The mean age of boys was 18.4 ± 0.84 years 
and mean age of girls was 18.3 ± 0.78 years. This difference 
in distribution of age among boys and girls was found to be 
statistically significant, p=0.001 (Table 2).

Out of the total, 27.5% of boys and 32% of girls belonged 
to Class I socioeconomic status, 21.5% of boys and 35.5% 
of girls to Class II, 31% of boys and 21% of girls to Class III, 
19.5% of boys and 10.5% to Class IV and only 0.5% of boys 
and one percent of girls belonged to Class V. This difference 
in socioeconomic status among boys and girls was found to 
be statistically significant, p=0.002 (Table 3).

It was seen that various psychological factors affected 
a large number of students eating habits, 174 (43.5%) of 
the total number of students were seen to eat when they 
feel lonely, 40.8% completely stuffed themselves with food, 
40.8% ate when they felt bored. While, 64.5% of students 

make their own choices and lead an independent lifestyle so 
detrimental habits picked up during this age generally persist 
in adult life.[5–7]

Hence, identification of psychological causes which cause 
adolescents in this age to eat unhealthy may help in increas-
ing and implementing vigorous healthy food promotional activ-
ities by parents, college authorities, food providers and health 
promotion officers. Results of this study may help to create a 
groundwork for possibility of forming different interventional 
programs on promoting the advantages of eating healthy and 
maintaining a healthy lifestyle. 

In the view of the above facts the present study was 
planned to study the psychological factors affecting dietary 
pattern among urban adolescents.

The objective of this study is to determine the  psychological 
factors affecting the dietary patterns of adolescents.

Materials and Methods

Source of data 
College going adolescents (17–19) years residing in urban 

area of Belagavi Were taken for the study.

Study Design and Period 
Cross sectional study over a period from August 2014 to 

September 2014 has been done. The study was conducted 
under KLE University’s Department of Community Medicine, 
JNMC, Belagavi.

Study Population 
400 college going adolescents studying in S.G. Balekundri 

Institute of Technology, an engineering college, in urban area 
of Belagavi were considered for the study. 200 boys and 200 
girls were selected randomly for the study by simple random 
sampling method.

Method of collection of data 
Data was collected by interviewing the study participants 

using predesigned and pretested questionnaire in the college. 
After taking permission from principal and lecturers, students 
were approached in the classroom after lectures. Informed 
written consent and assent was taken from each participants.

Study variables
i) Socio demographic characteristics such as age, gender, 

education level, marital status, and living circumstances 
were considered. Body mass index (BMI) and lifestyle 
such as smoking, alcohol intake, and exercise were 
considered.

ii) Psychological factors that influenced dietary habits of 
respondents using validated compulsive eating scale 
(CES)[8] were considered to measure uncontrolled eating 
patterns.

Questions were selected from the validated CES that was 
used to measure uncontrolled eating patterns among college 
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said that they never ate without knowing how much they ate 
or the taste of food, 35.5% of them still ate without knowing 
the taste of the food. 23.5% of the participants said that they 
ate till their stomachs hurt. A majority of students (81.8%) 
said that they never ate leftovers at night and 70% of stu-
dents said that they never felt out of control when it comes to 
food such that they ate very quickly (Table 4). 

Discussion

Attending a university or college can be a stressful experi-
ence for many college students.[8] Previous studies found that 
behavioral consequences of stress may affect eating habits. 
People living in a stressful society tend to eat more as a way 
of coping with stress.[9,10] In this study, 63.5% were boys and 
49.5% were girls and majority of them were aged 19 years. 
Where as in a study conducted in Baroda showed that 52% 
were girls and 48% were boys and half of them belonged to 
age group of 14–16 years.[11] In the present study, fathers’ edu-
cational level was better than mothers’ and more than half of 
the mothers were not working. The majority had denied smok-
ing (94.7%) and alcohol consumption (92.5%). These findings 
were similar to studies conducted in Malaysia on dietary pat-
tern in adolescents.[5,12] A possible new innovation in this study 
was the association between eating habits and psychosocial 
factors among college going students. It was seen in this study 
that various psychological factors affected a large number of 
students eating habits, 174 (43.5%) of the total number of 
students were seen to eat when they feel lonely, 40.8% com-
pletely stuffed themselves with food, 40.8% ate when they felt 
bored. While, 64.5% of students said that they never ate with-
out knowing how much they ate or the taste of food, 35.5% of 
them still ate without knowing the taste of the food. In a study 
on college students it was seen that a majority of students 
said that they never ate leftovers at night and never felt out of 
control when it comes to food such that they ate very quickly, 
suggested that uncontrolled eating patterns among college 
students could be due to compulsive eating behaviors.[13] This 
study exhibited psychological factors affecting eating habits 
among students. Results of this study may help to create a 

Table 1: Socio demographic characteristics of respondants

Characteristics Number Percentage 
(%) 

Gender Boys 200 50
Girls 200 50 

Age 17 88 22 
18 86 21.5 
19 226 56.5 

Religion Hindu 338 84.4
Muslim 40 10
Christian 3 0.8 
Others 19 4.8 

Diet Vegetarian 214 53.5
Mixed 186 46.5 

Mother’s education 
level 

Illiterate 21 5.3 
Primary 44 11 
High school 123 30.7 
Collegiate (PUC, 
Degree, PG) 

212 53 

Father’s education 
level 

Illiterate 9 2.3 
Primary 23 5.8 
High school 65 16.3 
Collegiate (PUC, 
Degree, PG) 

302 75.6 

Type of family Nuclear 316 79 
Joint 84 21 

Smoking NO 379 94.7

Alcohol 
consumption 

YES 170 92.5

Table 2: Distribution of study participants according to age and sex

Age BOYS GIRLS Total 

17 47 (23.5) 41 (20.5) 88 (22) 
18 26 (13) 60 (30) 86 (21.5) 
19 127 (63.5) 99 (49.5) 226 (56.5) 
Total 200 200 400 

Χ2 = 17.320, df = 2, p < 0.001

Table 3: Distribution of study participants according to  socioeconomic 
status

SOCIOECONOMIC
STATUS 

Boys 
Number (%) 

Girls 
Number (%) 

Total 

Class 1 55 (27.5) 64 (32) 119 (29.75) 
Class 2 43 (21.5) 71 (35.5) 114 (28.5) 
Class 3 62 (31) 42 (21) 104 (26) 
Class 4 39 (19.5) 21 (10.5) 60 (15) 
Class 5 1 (0.5) 2 (1) 3 (0.75) 
Total 200 200 400 

Χ2 = 17.137, df = 4, p = 0.002

Table 4: Psychological variations among study participants

Psychological Factors YES
Number (%) 

NO
Number (%) 

Total 

Eating when feeling lonely 174 (43.5) 226 (56.5) 400
Feeling out of control when 
it comes to food

120 (30) 280 (70) 400

Eating till stomach hurts 94 (23.5) 306 (76.5) 400
Eating when upset 97 (24.2) 303 (75.8) 400
Not knowing how much 
eaten or taste of food

142 (35.5) 258 (64.5) 400

Eating leftovers at night 73 (18.2) 327 (81.8) 400
Eating when bored 163 (40.8) 237 (59.2) 400
Stuffing of food 192 (48) 208 (52) 400
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foundation for possible interventional programs on healthy 
eating habits promotions. Blended with different socio-cultural 
and psychological attributes across different regions, a unified 
healthy eating policy should be drafted, and practiced in all 
regions including developing and developed nations.

Conclusion 

It was seen in this study that various psychological factors 
affected a large number of students eating habits. Hence, it 
is important to provide them health education and formulate 
strategies which will address social and psychological factors 
which will affect their eating pattern. The strategies must be 
formulated in a way which will address the influence of family, 
college, and community on their eating behaviour.
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INTRODUCTION 

Tuberculosis remains a major health problem, globally. It 

is the second leading cause of death from an infectious 

disease worldwide, after HIV.
1
 India has more new TB 

cases annually than any other country. In 2011, out of the 

estimated global annual incidence of 9 million TB cases, 

2.3 million were estimated to have occurred in India.
2
  

India has Revised National Tuberculosis Control 

Programme for tuberculosis since 1993, however the 

treatment success rates are unacceptably low and default 

rates remain high which in turn results in persistence of 

infectious source, increased mortality, increased relapse 

rates, lesser cure rates, high mortality and facilitate the 

development of resistant strains, which in turn hamper 

the control of TB among defaulters in India.
3-5

 A 

substantially high number of defaulters attribute their 

default to ignorance and inadequate knowledge about 

TB.
6 

Lack of knowledge about the disease and stigmatization 

causes underutilization of the services, delay in seeking 

diagnosis, and poor treatment adherence among 

defaulters.
7,8

 
 

Receiving sufficient explanation on disease makes 

patients to understand treatment requirements, likely side 
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effects to be encountered when using anti-TB drugs and 

the need to comply with treatment.
6
 Low education level 

and low DOT coverage suggest inadequate disease 

knowledge.
4 

Along with effective control measures currently 

available, it is essential to identify and target the factors 

pertaining to tuberculosis knowledge among treatment 

defaulters so as to tackle the heavy burden of the disease. 

As per our knowledge very few community studies on 

knowledge regarding tuberculosis among defaulters have 

been conducted in India. Hence, the present study was 

undertaken to study the factors pertaining to tuberculosis 

knowledge among defaulters. Objective of the study was 

to study the factors pertaining to Tuberculosis knowledge 

among defaulters. 

METHODS 

Tuberculosis patients registered under RNTCP during 

January 2012 to June 2013 residing in both urban and 

rural field practice area of Department of Community 

Medicine, KLE University’s Jawaharlal Nehru Medical 

College, Belgaum, India.
 

Study design and period: Case control study over a 

period of 2 months from April 2014 to May 2014 

Study population: 90 tuberculosis patients - 30 defaulted 

patients (cases) and 60 treatment completed patients 

(controls). 

Method of collection of data: Data was collected by 

interviewing the study participants (cases and controls) 

using predesigned and pretested questionnaire by home 

visits. Data regarding the registered cases of tuberculosis 

registered during the year Jan 2012 to June 2013 was 

collected using records (TB registers) of 3 urban health 

centers of field practice area of Dept. of Community 

Medicine of a medical college from which the study 

participants (cases and controls) were selected. 

As per records (TB registers) of 3 PHC and 3 UHC there 

were 30 defaulters during Jan 2012 to June 2013 and 

accordingly all 30 defaulters were chosen for the study 

and they were matched with controls for age and sex. 

During the home visits it was found that 5 defaulters had 

died and accordingly 10 matched controls were excluded 

from the study. Hence, the data was collected from 25 

cases and 50 controls matched for age and sex. These 5 

defaulters who died were not replaced with any other 

defaulters as we had chosen the defaulters who had 

registered only during January 2012 to June 2013. 

a) Selection of cases: Patients with smear positive 

pulmonary tuberculosis during Jan 2012 to June 2013 

who took the treatment for minimum of 1 month, but 

interrupted the treatment for >2 months.
9
 

b) Selection of controls: Patients who also had smear 

positive pulmonary tuberculosis but had started and 

completed the treatment during Jan 2012 to June 2013 

and were matched for age and sex of the cases. 

c) Matching: Controls were matched for age and sex. 

Group matching of cases and controls was done. 

Study variables:  

i) Socio demographic characteristics (age, sex, 

occupation, literacy status, religion etc.) 

ii) Medical and treatment data (treatment observer, HIV 

status, treatment regimen, sputum smear microscopy 

results, date of treatment started and ended.) 

iii) Assessment of factors pertaining to tuberculosis 

knowledge. 

Inclusion criteria: Only defaulters and treatment 

completed tuberculosis patients during the period January 

2012 to June 2013. 

Exclusion criteria: Tuberculosis patients who have 

defaulted and completed treatment after June 2013. 

Ethical clearance: The present study was approved by 

Institutional Ethics Committee on Human Subjects 

Research (Reference: IEC letter no. MDC/DOME/136 

dated 24.12.2013) 

RESULTS 

In the present study, out of 90 study participants selected 

for the study, i.e. 30 cases (defaulters) and 60 controls 

(treatment completed), 5 cases had died and accordingly, 

10 controls were excluded from the study. Hence, the 

data was collected from 25 cases and 50 controls matched 

for age and sex. 

The mean age of the cases was 37.1±14.76 years and the 

mean age of the controls was 37.8±14.59 years. The 

difference in the mean age was not statistically significant 

(p=0.850). 

In our study, among cases, majority 19 (76%) of the 

study participants were males and 6 (24%) were females. 

Among the controls 38 (76%) were male participants and 

12 (24%) were female participants. However, this 

difference was not statistically significant (p=1.000). Out 

of total 16 (64%) of cases were unemployed and only 9 

(36%) were employed. Among the control group 33 

(66%) of the study participants were unemployed and 17 

(34%) were employed. 

In the present study, 9 (36%) of the cases and 15(30%) of 

the controls were illiterate, whereas 16 (64%) of the cases 

and 35 (70%) of the controls were literate. 8 (32%) of 

cases had no personal habits, 3(12%) of them were 
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smokers,1(4%) consumed alcohol, 11(44%) smoked as 

well as consumed alcohol. 25 (50%) of the controls had 

no personal habits, 3 (6%) consumed only alcohol, 7 

(14%) of the controls smoked and consumed alcohol. The 

difference in personal habits among both the groups was 

statistically significant (p=0.002). 

 

Table 1: Socio demographic characteristics of the study participants (n=75). 

Socio demographic characteristics Cases no. (%) Controls no. (%) P value 
 

Gender 

 

Male 19 (76%) 38 (76%) 1.00 

Female 6 (24%) 12 (24%) 

Employment status 

 

Unemployed 16 (64%) 33 (66%) 0.864 

Employed 9 (36%) 17 (34%) 

Educational status Illiterate 9 (36%) 15 (30%) 0.919 

Primary 9 (36%) 15 (30%) 

High school 4 (16%) 10 (20%) 

PUC/Diploma 1 (4%) 5 (10%) 

Graduation 2 (8%) 5 (10%) 

Personal habits None 8 (32%) 25 (50%) 0.002 

Smoking 3 (12%) 0 (0%) 

Alcohol 1 (4%) 3 (6%) 

Others 2 (8%) 14 (28%) 

Smoking+ alcohol 11 (44%) 7 (14%) 

Smoking+ alcohol+ others 0 (0%) 1 (2%) 

Socioeconomic status Class I 0 (0%) 1 (2%) 0.122 

Class II 2 (8%) 4 (8%) 

Class III 1 (4%) 13 (26%) 

Class IV 12 (48%) 16 (32%) 

Class V 10 (40%) 16 (32%) 

 

Table 2: Multivariate logistic regression analysis of factors independently associated with default. 

Risk factors Adjusted Odds ratio 95% Confidence intervals  P value 

Lack of motivation 29.333 7.298-117.904 <0.001 

Ignorance of normal 

duration of treatment 

96 11.538-797.396 <0.001 

Transportation cost 6 1.767-20.369 0.004 

 

Among the cases 2 (8%) belonged to class II, 1 (4%) to 

class III, 12 (48%) to class IV and 10 (40%) to class V 

socio economic status and among the controls 1 (2%) 

belonged to class I, 4 (8%) to class II, 13 (26%) to class 

III, 16 (32%) to class IV and 16 (32%) to class V socio 

economic status. The difference in socio economic status 

among both the groups was not statistically significant 

(p=0.122). Whereas socio demographic characteristics 

such as, employment and educational status, socio 

economical status were not found to be statistically 

significant (p>0.05) (Table 1). 

In our study, it was found that majority 23 (92%) of the 

cases and 40 (80%) of controls took   the treatment from 

the health worker, 2 (4%) of controls from household 

members, 2 (8%) of cases, and 7 (14%) of controls took 

treatment from ANM, and only 1 (2%) of control took 

medicines from a friend. 

In the present study 2 (8%) of the cases and 2 (4%) of the 

controls were co-infected with HIV. 11 (44%) of the 

cases and 6 (12%) of the controls experienced 

stigmatization. Majority, 20 (80%) of the cases and 28 

(56%) of the controls experienced drug side effects.9 

(36%) of cases and 3 (6%) of controls used herbal 

medication during therapy, 9 (36%) of cases and 32 

(64%) of controls had well ventilated house. Majority 18 

(72%) of the cases and 25 (50%) of the controls were 

living in overcrowded houses. 
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Table 3: Assessment of factors pertaining to TB knowledge. 

Characteristic Cases no. (%) Controls no. (%) P value 

History of tuberculosis in 

the household 

Yes 4(16%) 15(30%) 0.189 

No 21(84%) 35(70%) 

TB suspected at onset Yes 3(12%) 8(16%) 0.908 

     No 22(88%) 42(84%) 

Had prior TB health 

education 

Yes 6(24%) 15(30%) 0.585 

No 19(76%) 35(70%) 

Is TB curable Yes 6(24%) 21(42%) 0.195 

No 17(68%) 23(46%) 

Don’t know 2(8%) 6(12%) 

Knowledge on duration 

of TB control 

6-8 months 7(28%) 20(40%) 0.302 

Don’t know 18(72%) 30(60%) 

TB perceived like any 

other disease 

Yes 6(24%) 11(22%) 0.845 

No 19(76%) 39(78%) 

 

Factors such as experiencing stigmatization, drug side 

effects, usage of herbal medication during therapy and 

ventilation of the house were found to be statistically 

significant (p<0.05). 

Multivariate logistic regression analysis (with Adjusted 

odds ratio) showed that risk factors such as lack of 

motivation (OR 29.333(95% CI 7.298-117.904) 

p<0.001), ignorance of normal duration of treatment (OR 

96(95% CI 11.538-797.396) p<0.001), transportation cost 

(OR 6(95% CI 1.767-20.369) p=0.004) were 

independently associated with default (Table 2). 

Assessment of factors pertaining to knowledge about 

tuberculosis showed that among cases; 21 (84 %) had no 

history of TB in their households compared with 35 

(70%) controls, 22 (88%) cases and 42 (84%) controls 

did not suspect TB at onset, while 19 (76%) cases 

compared to 35 (70%) controls had never read any 

material or attended any TB health education session 

before their illness. Among cases, 2 (8%) were unaware 

that TB is curable compared to 6 (12%) controls, while 

18 (72%) cases compared to 30 (60%) controls did not 

know the duration for TB treatment. 6 (24%) of cases and 

11 (22%) of controls perceived TB like any other disease. 

This difference in factors pertaining to TB knowledge 

among cases and controls was not statistically significant 

(p>0.05) (Table 3). 

DISCUSSION 

Defaulting from treatment due to lack of knowledge is 

recognized as one of the main problems in tuberculosis 

control, which provides favourable conditions for the 

maintenance of disease transmission, high mortality and 

development of resistant strains.
10,11 

The present study was an effort to identify the factors 

pertaining to tuberculosis knowledge among defaulters in 

the urban and rural field practice area of Department of 

Community Medicine in a medical college. 

Socio demographic characteristics of the study 

participants (Table 1) 

In our study, majority that is 76% of cases and controls 

were males and 24% of cases and controls were females. 

Similarly in various studies conducted in various parts of 

India, Kenya
 
and South Africa

  
have 

 
shown that the 

defaulter rate was more in males when compared to 

females.
6,12-16 

In the present study majority, 64% of the cases were 

unemployed indicating resources for transport and other 

opportunity cost could have been a challenge for 

treatment completion. Similarly more defaulters were 

unemployed in studies conducted in Bangalore
 

and 

Kenya.
6 18 

Whereas studies conducted in South India and 

South Africa have shown that there were more defaulters 

who were employed when compared to unemployed.
13,17

 

In the current study, 9 (36%) of the cases and 15 (30%) 

of the controls were illiterate, which is similar to study 

conducted in different parts of India.
15,18,19

 Whereas in 

studies conducted in Tiruvallur and South Africa, 19% 

and 13% of the cases were illiterate respectively.
13,17

 

Lower the educational status of a person as seen in our 

study, could be the reason for lack of awareness about the 

mode of spread and prevention of tuberculosis among the 

defaulters. In our study 92% of the cases had one or the 

other personal habits, whereas only 50% of the controls 

had personal habits. Whereas studies conducted in 

various parts of India,  Brazilian Amazon ,South Africa,  

Kenya
 

on defaulters have shown that 30% of the 

defaulters had personal habits.
4,6,12,13,18

  

In our study, it was found that majority 23 (92%) of the 

cases and 40 (80%) of controls took the treatment from 

health workers and 2 (8%) of cases and 2 (4%) of 
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controls from household members. Similarly another 

study has shown that majority took the treatment from 

public health facility.
14 

Whereas study conducted in 

Ahmedabad showed that only 14% took treatment from 

TB health visitor and in Kenya 72% took treatment from 

household members.
7,15 

In the present study, 2 (8%) of the cases and 2 (4%) of 

the controls were co-infected with HIV. Majority, 20 

(80%) of the cases and 28 (56%) of the controls 

experienced drug side effects and  11 (44%) of the cases 

and 6 (12%) of the controls experienced stigmatization 

which was similar to other studies.
4,6 

Whereas some 

studies conducted in different regions of India have not 

reported any side effects of the drugs.
14,15

 

Multivariate logistic regression analysis of factors 

associated with default among tuberculosis patients 

(Table 2) 

Multivariate regression analysis also showed that factors 

such as lack of motivation, ignorance of normal duration 

of treatment, transportation cost were independently 

associated with default. Similar associations of risk 

factors with treatment default were also seen in various 

studies conducted in Bangalore, Kenya, South Africa and 

Brazilian Amazon.
4,6,12,13 

Assessment of factors pertaining to TB knowledge 

(Table 3) 

Among cases; 21 (84 %) had no history of TB in their 

households compared with 35 (70%) controls. 22 (88%) 

cases and 42 (84%) controls did not suspect TB at onset, 

18 (72%) cases compared to 35 (70%) controls had never 

read any material or attended any TB health education 

session before their illness. Among cases, 2 (8%) were 

unaware that TB is curable compared to 6(12%) controls, 

18(72%) cases compared to 30(60%) controls did not 

know the duration for TB treatment. Similar factors 

pertaining to knowledge of tuberculosis were also seen in 

a study conducted in Bangalore and Kenya, whereas 

more than 50% of the study participants in Kenya
 
and 

South Africa had prior knowledge on TB when compared 

to our study.
6,12,13 

CONCLUSION  

In the present study it was found that factors such as lack 

of motivation, ignorance of normal duration of treatment, 

transportation cost were independently associated with 

default.  There is no difference among cases and controls 

in factors pertaining to knowledge of tuberculosis and 

adherence to treatment. These factors should be 

considered in addressing care and policy actions to 

control tuberculosis. Information about the disease and 

treatment are part of routine health services, but must be 

appropriate to the level of education of population, in 

order to prevent default and promote adherence to 

treatment so as to encounter the spread of multidrug 

resistance to anti TB drugs. Very few community studies 

on factors pertaining to tuberculosis knowledge have 

been conducted in India. Hence, there is a need for 

further research in this area. 
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One hundred and twenty one million people around 
the world are affected with major depression. In India, its 
 prevalence is around 36%.[2] World geriatric population 
is 11.3% (2013) of total population and has been rising 
 steadily.[3] Depression is assuming an epidemic form in 
society which is further worsened by beliefs of people refus-
ing treatment believing it as being a part of aging process 
and associated with social stigma. Prevalence of depres-
sion among  different age groups is still not known in India. 
Elderly population of India is affected by a disease unknown 
to them increasing the morbidity of later years of life. This 
study focuses on finding prevalence of depression among 
elderly persons and its association with other factors. The 
objective of this study is to know the prevalence of depres-
sion among urban elderly persons and its association with 
other factors.

Introduction

According to the World Health Organization, depression is 
a general mental illness depicting features such as sadness, 
loss of interest or pleasure, feelings of guilt or low self-es-
teem, disturbed sleep or appetite, feelings of fatigue, and poor 
concentration.[1]

Background: Depression is one of the most common treatable illnesses affecting individuals after the age of 60 years. In 
India, 39.04% of elderly persons are estimated to experience depression, whose prevalence is higher in slum areas and 
old age homes.
Objective: To assess the prevalence of depression among elderly persons residing in urban households and various 
factors contributing to it.
Materials and Methods: It is a community-based cross-sectional study where urban households of Ashok Nagar and Ram 
Nagar areas of Belagavi city, Karnataka, India, were selected randomly. A total of 150 elderly persons were interviewed 
using pretested and predesigned questionnaire from GDS-30. Data were analyzed using percentages and χ2-test.
Result: The prevalence of depression in elderly persons was 37.1%; among these, 24.7% were mildly depressed and 
9.3% severely depressed. Depression was more prevalent in those who were not physically active (46%) than those who 
were active (54%) (χ2 = 6.902, p = 0.032). About 75.3% of illiterates were found to be depressed than literate ones (24.7%) 
(χ2 = 9.391, p = 0.009).
Conclusion: Four of ten individuals suffered from depression after 60 years of age. Depression was seen higher in 
 illiterates and individuals leading sedentary lifestyle and was found to be statistically significant.
KEY WORDS: Community, elderly, depression, illiteracy, lifestyle, urban
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The participants were interviewed separately going house 
to house. Those elderly persons who were showing signs 
of mild depression were called to Urban Health Center and 
counselled to improve their lifestyle by adding exercise and 
social bonding to their day-to-day life. Severely depressed 
were referred to the psychiatry outpatient department of the 
teaching hospital for further management.

Statistical Analysis
Statistical analysis was done with SPSS software 16th edition 

(trial version) and χ2-test. Associations were calculated for gen-
der, marital status, education, physical activity, hypertension, 
diabetes mellitus, alcohol intake, smoking, tobacco consumption.

Result

Of 172 elderly residents approached, 150 agreed to par-
ticipate in the study giving response rate of 87.2%. A total of 
73 (48.8%) individuals were in the age group of 60–65 years. 
Of 150 individuals, 81 (54%) were female and 69 (46%) male 
subjects [Table 1]. According to modified BG Prasad’s classi-
fication, 48 (32%) were in grade II, 48 (32%) in grade III, and 
38 (25%) in grade IV socioeconomic classes. One hundred 
and thirty-one (87.3%) elderly individuals lived in a joint family.

One hundred and thirteen (75.33%) elderly persons 
were illiterates. There was statistically significant association 
between illiteracy and depression. Thirty four (30%) illiterates 
were mildly depressed while 12 (10.6%) severely depressed.

On the basis of GDS score ranging from 0 to 30, 51 (37%) 
elderly individuals were found to be depressed, of which 
24.7% were mildly depressed and 9.3% severely depressed.

Eighty one (54%) elderly individuals were found to be 
physically active. Statistically significant association was 
also found between physical inactivity and depression. Of 
physically inactive elderly persons, 23 (33.3%) were mildly 
depressed while 8 (11.6%) severely depressed [Table 2].

Ninety seven (64.7%) elderly persons exhibited hyper-
tension, while 50 (33.3%) of them presented diabetes melli-
tus. Thirty three (34%) elderly individuals of 97 showed both 
hypertension and depression, while 20 (40%) elderly persons 
of 50 presented diabetes mellitus and depression [Table 3].

Tobacco was consumed by 30 (20%) elderly individuals, of 
which 14(46.6%) showed depression. Seventeen elderly par-
ticipants were alcohol consumers, of which 5 (29.4%) were 
depressed [Table 4].

Discussion

This study found overall prevalence of depression among 
elderly persons to be 37%, which was similar to the studies 
conducted in Dharwad and Bengaluru cities of Karnataka 
showing prevalence of depression to be 32.4%[12] and 36%[13], 
respectively. Statistical significant association between illiter-
acy and depression was found in this study. Most of the illiter-
ates felt that they were worthless or others were better off than 

Materials and Methods

This study was conducted in urban field practice areas of 
Ashok Nagar and Ram Nagar urban health centers attached 
to KLE University’s JN Medical College in Belagavi city of 
Karnataka from June 2014 to August 2014.

Elderly individuals with age 60 years and older residing 
in the area for at least 1 year preceding the survey (as per 
census 2011 definition) were selected as study participants.[4]

Ethical clearance was obtained from Institutional Ethics 
Committee for Human Subjects Research of the medical col-
lege. Prevalence of depression in elderly persons was consid-
ered as 40%.[5] Formula for sample calculation n = 4pq/d2 for 
cross-sectional study was used to calculate sample size where, 
p is the prevalence of depression in elderly, q is 1−p, and d is 
relative error of 20%. One hundred and fifty participants were 
included in the study. Every fifth house was selected by the 
investigator in each area and visited by the investigator, and 
elderly persons who agreed to participate in this study were 
included till sample size was reached. Written informed con-
sent was obtained from all the study participants after explain-
ing the purpose of the study in their own language.

A predesigned and structured detailed questionnaire 
with Geriatric Depression Scale (GDS)-30 items was used 
as a data collection tool.[6] It included information related to 
sociodemographic characteristics of study participants such 
as age, sex, occupation, socioeconomic status, and educa-
tion. It takes into account a person’s mental status by asking 
questions which are conveyed as yes or no. GDS includes 
 questions regarding their daily routine, social interactions, 
capability to think, and general emotional status.

Elderly persons who consumed more than one unit of alco-
hol per day where one unit is 360 mL of beer, 150 mL of wine, or 
45 mL of spirits were considered as alcohol consumers.[7] Elderly 
persons who smoked cigarettes or chewed tobacco daily were 
considered as smokers and tobacco chewers, respectively. 
Socioeconomic status was graded using modified BG Prasad’s 
classification.[8] Educational status was divided into literates, 
who had done primary, secondary, and PUC or degree and illit-
erates, who were unable to read and write in any language (as 
per census 2011).[4] Type of family was divided into nuclear, joint, 
three-generation, problem, or broken families.[9] Hypertension & 
Diabetes Mellitus were diagnosed on basis of History.

Elderly persons who did some kind of aerobic exercise 
such as walking in park for 30 min or any equivalent activity 
for minimum 3 days per week were considered as physically 
active, otherwise were considered to be physically inactive.[10]

GDS was pretested in another locality which was not in 
the study area. GDS was translated into Hindi, Kannada, and 
Marathi languages by experts proficient in respective languages 
and checked for consistency by review from two experts, and 
pilot testing was done among 15 participants. GDS score 
ranges from 0 to 30. The answers were scored by summing up 
the responses. On the basis of GDS guidelines, 0–9 is normal, 
10–19 mild depression, while 20–30 major depression.[11] Data 
were coded and entered in MS Excel sheet.
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regular exercise.[15] Regular physical exercise not only improves 
self-esteem but also releases chemicals in brain called endor-
phins. These chemicals interact with receptors in brain and 
reduce perception of pain. They also trigger a positive feeling. 
Socioeconomic status of the elderly was not found to be asso-
ciated with depression. This could be because mental status of 
an individual at old age depends more on good relationships 
and self-satisfaction than amount of money they have. Very 
few studies are conducted on elderly persons and depression 

them. Illiterates felt more dependent, while literates required 
less help from others. Similar results were found in the South 
Korean study.[14] Significant statistical association was also 
found between physical inactivity and depression. Elderly 
persons with depression were those who also had a seden-
tary lifestyle. The reverse may also be true, that is, depressed 
elderly individuals might not feel to exercise physically. A study 
revealed that prevalence of depression was three times higher 
for physically inactive when compared with individuals who did 

Table 1: Association of depression and sociodemographics

Sociodemographic 
variables

GDS score Total p χ2

0–9 (normal), n (%) 10–19 (mild 
depression), n (%)

20–30 (severe 
depression), n (%)

Gender
  Male 48 (69.6) 17 (24.6) 4 (5.8) 69 0.376 1.961
  Female 51 (63) 20 (24.7) 10 (12.3) 81
  Total 99 37 14 150
Marital status
  Married 67 (69.8) 20 (20.8) 9 (9.4) 96 0.338 2.172
  Widow/single 32 (59.3) 17 (31.8) 5 (9.3) 54
  Total 99 37 14 150
Education
  Illiterate 67 (59.4) 34 (30) 12 (10.6) 113 0.009 9.391
  Literate 32 (86.5) 3 (8.1) 2 (5.4) 37
  Total 99 37 14 150

Table 3: Association of depression and chronic illnesses

Chronic illnesses GDS score Total p χ2

0–9 (normal), n (%) 10–19 (mild 
depression), n (%)

20–30 (severe 
depression), n (%)

Hypertension
  Yes 64 (66) 25 (25.8) 8 (8.2) 97 0.785 0.531
  No 35 (66) 12 (22.6) 6 (11.3) 53
  Total 99 37 14 150
Diabetes mellitus
  Yes 30(60) 16(32) 4(8) 50 0.335 2.192
  No 69(69) 21(21) 10(10) 100
  Total 99 37 14 150

Table 2: Association of depression and physical activity

Physical activity GDS score Total p χ2

0–9 (normal), n (%) 10–19 (mild 
depression), n (%)

20–30 (severe 
depression), n (%)

No activity 38 (55.1) 23 (33.3) 8 (11.6) 69 0.032 6.902
Activity 61 (75.3) 14 (17.3) 6 (7.4) 81
Total 99 37 14 150
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in this area, and, in this study, standard GDS-30 questionnaire 
was used. The study is limited to small study group. Hence, 
results of this study cannot be generalized for whole Indian 
population. Results might vary from place to place.

Four out of ten elderly persons showed depression after 
the age of 60 years. The prevalence of depression was found 
to be higher in elderly individuals who were physically inactive 
and among those who were illiterates. India’s culture and social 
stigma attached to mental disorders just enhances and magni-
fies the burden of morbidity by these illnesses.[16] A study has 
shown that there is an inadequacy of knowledge in health-care 
workers in India regarding mental illnesses which is becoming 
a major concern and needs to be readdressed.[17] Individuals 
need to be aware of this disorder. They should be able to rec-
ognize it among family and friends so that they can encourage 
them to seek help. Community-based social activities should 
be promoted where elderly persons can actively participate. 
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demic. India’s National Program for Health Care of the Elderly 
(NPHCE) in 2007 has started dealing with medical health care 
for the elderly persons. Under this program, Regional geriatric 
centers provide preventive, curative, and rehabilitation service 
for various geriatric illnesses including mental diseases.[18]

Conclusion

Four of ten individuals exhibited depression after 60 years 
of age. Depression was seen higher in illiterates and individu-
als leading sedentary lifestyle and was found to be statistically 
significant.
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depression), N (%)

20–30 (severe 
depression), N (%)

Alcoholic
  Yes 12(70.6) 3(17.6) 2(11.8) 17 0.754 0.572
  No 87(65.4) 34(25.6) 12(9) 133
  Total 99 37 14 150
Smokers
  Yes 10(52.6) 8(42.1) 1(5.3) 19 0.161 3.666
  No 89(67.9) 29(22.1) 13(9.9) 131
  Total 99 37 14 150
Consumes tobacco
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  Total 99 37 14 150
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countries. By the end of  21st century, tobacco may kill 
more than a billion people unless urgent action is taken.2

The six most effective policies that can curb the tobacco 
epidemic are outlined in the WHO MPOWER strategy:

Monitoring tobacco use and prevention protecting people 
from tobacco smoke offering help to give up tobacco use 
warning people about the hazards of  tobacco enforcing 
bans on tobacco advertising, promotion and sponsorship 
raising taxes on tobacco.2

Based on age and sex-specific rates for tobacco use in 
urban and rural areas, as reported in the second national 
level survey, it is estimated that in 1996, 184 million persons 
(150 million males and 34 million females) in India used 
tobacco.3

INTRODUCTION

The tobacco epidemic kills nearly 6 million people a year. 
Over 80% of  tobacco deaths take place in the developing 
countries. In 2004, about 5 million adults aged 30 years and 
above died from direct tobacco use around the world.1 If  
these trends persist, tobacco will kill more than 8 million 
people worldwide each year by the year 2030, with 80% 
of  these premature deaths in low and middle-income 

Original  Article

Abstract
Introduction: A prevalence of tobacco use has increased over the past decades. Over one-third of tobacco consumed regionally 
is smokeless. Traditional forms like betel quid, tobacco with lime and tobacco tooth powder are commonly used, and the use 
of new products is increasing, not only among men but also among children, teenagers, women of reproductive age.

Objective: To study the prevalence of both smoking and smokeless forms tobacco use among men above the age of 18 years 
in an urban area.

Methodology: The study design was community-based cross-sectional study. The study participants were adults aged above 
18 years. The calculated sample size was 725. After obtaining informed consent, the interview was done separately for each 
participant using pre-structured and pretested questionnaire which was prepared based on Global Youth Tobacco Survey. 
Categorical outcomes were summarized by rates. Numerical outcomes were summarized by mean and standard deviation.

Results: The prevalence of both smoking and smokeless forms of tobacco together was 55.7%. Out of 725 study participants, 
25.9% were using only smoking form of tobacco, 10.3% only smokeless form and 19.4% of the subjects were using both forms 
of tobacco. 44.3% subjects were not using any form of tobacco. 29.76% smoked on all days of the month and 21.96% smoked 
for 20-29 days of the month. 25.14% men smoked for 10-19 days of the month and 23.1% smoked for 6-9 days/month.

Conclusions: The present community-based study, reported a higher prevalence of tobacco use among men above the age 
of 18 years. The tobacco use varied with age and type of tobacco. Most of the smokers used both cigarettes and beedis.
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Prevalence of  tobacco use has increased over the past 
decades. Hence, the present study was undertaken to know 
the prevalence of  tobacco use in adult men.

Objective
The objective of  the study was to study the prevalence of  
tobacco use among men above the age of  18 years in an 
urban area.

REVIEW OF LITERATURE

What we commonly describe “tobacco” comprises 
cigarettes, cigars, loose pipe tobacco, chewing tobacco, and 
snuff. These products are the dried, processed leaves of  
the tobacco plant Nicotiana rustica or Nicotiana tabacum. All 
tobacco contains nicotine, an addictive drug. Nowadays, 
tobacco contains thousands of  other chemical ingredients 
added to make the products more user-friendly and 
addictive.

Within a short period after Christopher Columbus 
first observed this strange behavior of  smoking among 
the natives of  America in 1492, tobacco use increased 
worldwide and assumed major social, political, industrial, 
economic and medical significance. It is known that tobacco 
use compensates the body, causes diseases, compromises 
users’ health, shortens lifespan and leads to early death. 
One cigar has as much nicotine as almost three packs of  
cigarettes. A cigar can contain up to 444 mg of  nicotine 
while a cigarette can contain up to 11 mg of  nicotine. 
A pocket-size packet of  smokeless tobacco contains as 
much nicotine as three packs of  cigarettes. The moister 
the tobacco, higher is the nicotine content.

Tobacco contains a variety of  toxic chemicals. Smokeless 
tobacco contains formaldehyde, which is embalming 
fluid, nitrosamine and benzopyrene, which are known 
carcinogens, and uranium 235 and polonium 210, both of  
which are nuclear products. In all, chewing tobacco contains 
at least 28 cancer-causing chemicals. The nitrosamine 
content of  smokeless tobacco is over 1,000 times greater 
than the amount allowed by the FDA.4

National Household Survey of  Drug and Alcohol Abuse 
in India (NHSDAA), conducted in 2002, among males 
which covered over 40,000 individuals aged 12.60 years 
in nearly 20,000 households in 25 states showed that the 
overall prevalence of  current tobacco use was 55.8%. There 
is an increase in tobacco use with age, leveling off  after 
50 years of  age.5

According to NFHS-3, the prevalence of  any tobacco use 
in 15-49 years age group was 57% in males and 10.8% in 
females. The prevalence of  smoking alone was 32.7% in 

both urban and rural area. Prevalence of  pan and Gutkha 
chewers was 36.5% in males.3

A survey conducted in South Arcot district, Tamil Nadu 
showed that, among men aged 35-69 years, showed that 
nearly 47% were ever-smokers. During the same period, 
a survey in Chennai city found that 38% men were ever-
smokers.6

METHODOLOGY

The present study was conducted at the Urban Health 
Centre, Ramnagar, Belagavi, Karnataka, India which is an 
urban field practice area of  Department of  Community 
Medicine, Jawaharlal Nehru Medical College, Belagavi, 
Karnataka, India. The UHC is situated at about 2.5 km 
from J. N. Medical College and caters to a total population 
of  29,521. The study design was community-based cross-
sectional study.

The study subjects were adults aged above 18 years 
residing in areas under Urban Health Centre Ramnagar, 
Belagavi, Karnataka, India which is an urban field 
practice area of  Department of  Community Medicine, 
Jawaharlal Nehru Medical College, Belagavi, Karnataka, 
India. Adult men above the age of  18 years who were 
permanent residents and who gave informed consent 
were included.

Based on Global Adult Tobacco Survey (GATS) India 
2009-2010, the prevalence of  tobacco use in any form 
among men in urban area was 48%. The sample size was 
calculated to be 721. Therefore, 725 adult men above the 
age of  18 years were included in the study. The sampling 
frame of  all the adults of  the areas was made, and simple 
random sampling method was used to select 725 adult 
men who were included in the study using random number 
table. The study was approved from Institutional Ethics 
Committee. Based on the selection criteria, the study 
participants were selected and written informed consent 
was obtained from all the participants, before collecting 
the data.

A questionnaire was prepared based on Global Youth 
Tobacco Survey. A pilot study was conducted using the 
predesigned questionnaire and required modifications 
were made.

Data were collected from the participants through 
interview. Data regarding socio-demographic variables such 
as age, sex, address, educational status, occupation, marital 
status, and socio-economic status (SES) were collected. 
All the subjects in the sample were informed about the 
purpose of  the study and after obtaining informed consent, 
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they were interviewed separately using pre-structured and 
pretested proforma. The data collection was done using 
predesigned and pretested questionnaire. A pilot study was 
conducted to know the feasibility. Categorical outcomes 
were summarized by rates. Numerical outcomes were 
summarized by mean and standard deviation.

RESULTS

The present study was conducted in Urban Health Centre, 
Ramnagar, Belagavi, which is a field practice area of  
Department of  Community Medicine, Jawaharlal Nehru 
Medical College, Belagavi, Karnataka, India.

Of  the 725 persons who participated in the study, 29 (4%) 
were in the age group of  18-25 years, 185 (5.5%) were in 
26-35 age group, 236 (32.6%) were in 36-45 years, 167 (23%) 
were in 46-55 years, 75 (10.3%) were in 56-65 years, and 
33 (4.6%) were in the age group of  65 years. Mean age 
group of  the study participants was 43.5 ± 12.11 years. 
Range was 18-86 years. In the present study, 130 (17.9%) 
were found to be illiterate, 195 (26.9%) had primary school 
education, 139 (19.2%) had middle school education, 
119 (16.4%) had high school education, and 142 (19.6%) 
were educated up to college level. Unemployed or student 
group comprised 126 (17.4%) of  study participants. In 
the present study, 270 (37.2%) belonged to Class II SES 
as per modified B.G. Prasad’s classification; 202 (27.9%) to 
Class V; 134 (18.5%) to Class IV, 88 (12.1%) to Class III 
and only 31 (4.3%) belonged to Class I.

In present study, the prevalence of  both smoking and 
smokeless forms of  tobacco together was 55.7%. Out 
of  725 study participants, 188 (25.9%) were using only 
smoking form of  tobacco, 75 (10.3%) only smokeless form 
and 141 (19.4%) of  the subjects were using both forms of  
tobacco. 321 (44.3%) subjects were not using any form of  
tobacco (Table 1 and Figure 1).

Out of  725 study participants, 329 (45.69%) were current 
smokers and 396 (54.31%) were not smoking tobacco 
currently (Table 2).

In the present study, 216 (29.79%) study participants were 
using smokeless form of  tobacco and 509 (70.21%) were 
not using smokeless form of  tobacco (Table 3).

In the present study, 103 (29.76%) smoked on all days 
of  the month and 76 (21.96%) smoked for 20 to 29 days 
of  the month. 87 (25.14%) men smoked for 10-19 days of  
the month and 80 (23.1%) smoked for 6-9 days/month.

Distribution of Smokers According to Cigarettes/Beedis 
Smoked per Day
In present study, 137 (39.6%) smoked 6-10 cigarettes 
or beedis per day, 104 (30%) smoked 2-5/day, 59 (17%) 
smoked 11-20/day, 26 (7.5%) men smoked more than 
20/day, and 20 (5.7%) smoked less than or equal to 
1 cigarette or beedi per day (Table 4 and Figure 2).

In the present study, among 346 smokers, 36 (10.4%) were 
using filtered form (cigarette) and 17 (4.91%) men were 
using only beedis. However, most of  them were using both 

Table 1: Distribution of study subjects according 
to current smoking status
Smoking status N (%)
Smoker 329 (45.69)
Non-smoker 396 (54.31)
Total 725 (100)

Table 2: Distribution of study subjects according to 
current status of use of smokeless form of tobacco
Usage of smokeless form of tobacco N (%)
Currently using smokeless form 216 (29.79)
Currently not using smokeless form 509 (70.21)
Total 725 (100)

Table 3: Distribution of smokers according to 
number of days smoked in past 30 days
Smoking in past 30 days Number of days smoked (%)
3-9 80 (23.1)
10-19 87 (25.14)
20-29 76 (21.96)
All 30 103 (29.76)
Total 346 (100)

Table 4: Distribution of study subjects according 
to type of cigarettes/beedis smoked in past 
30 days (N=346)
Type of smoking form of tobacco N (%)
Filters 36 (10.4)
Beedis 17 (4.91)
Both 291 (84.1)
Others (cigars etc.) 2 (0.57)
Total 346 (100)

Table 5: Distribution of study subjects according 
to usage of different smokeless forms of tobacco 
products in past 30 days (N=216)
Smokeless form of tobacco products N (%)
Chewing tobacco 158 (21.8)
Snuff 3 (0.4)
Pan masala 20 (2.8)
Gutkha 35 (4.8)
Total 216 (100)
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forms of  tobacco 291 (84.1%) and only 2 (0.57%) of  them 
were using cigars (Table 5).

In the present study out of  725 men, 216 (28.8%) were 
users of  smokeless forms of  tobacco. 158 (21.8%) subjects 
used chewable tobacco, 3 (0.4%) used it in snuff  form, 
20 (2.8%) used pan masala and 35 (4.8%) were Gutkha 
users.

DISCUSSION

In the present study, the prevalence of  both smoking and 
smokeless forms of  tobacco together was 55.7%. This 
finding was similar to the NFHS-37 and NHSDAA in 
India, conducted in 2002. Whereas, the overall prevalence 
of  tobacco use in the present study is higher than in GATS 
India (47.9%). In another study the prevalence of  tobacco 
use was 61.89%.8

The prevalence of  smoking was 45.7% and prevalence 
of  smokeless form was 29.8% in the present study. The 
prevalence of  use of  both forms of  tobacco by same user 
was 19.6%. In GATS survey, the prevalence of  smoking 
was 24.3% which was lesser than present study. The 
prevalence of  use of  smokeless form of  tobacco was 
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Figure 2: Cigarettes/beedis smoked per day
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Figure 1: Distribution of study subjects according to use of 
different forms of tobacco

32.9% in GATS India which is higher than present study. 
In another study, where the prevalence of  smokers in 
slum was 30.7% and in non-slums it was 26.9% and that 
of  smokeless form of  tobacco was 35.1% in slums and 
25.9% in non-slums.9 According to NFHS-3 data, one-
third of  men in 15-49 tears age group smoke cigarettes or 
beeis.4 In a study, the prevalence of  smoking in men was 
81.1%.8 In another study, the prevalence was 30.7%.9 A 
high use of  tobacco in present study subjects was due to 
social acceptance as the majority of  the areas covered by 
Urban Health Centre Ramnagar are urban slums and faith 
regarding minor ailments like toothache.

In the current study, the majority of  the smokers were 
regular smokers (29.76%), who smoked on all days of  the 
month followed by 21.96% smoked on 20-29 days of  the 
month. 25.14% men smoked on 10-19 days of  the month, 
17.9% smoked on 6-9 days and least (5.2%) were in the 
group who smoked on 3-5 days. In GATS India, regular 
smokers were 19.4%11 (both cigarette and beedi) which 
is lesser than present study. According to NFHS-3 data, 
91% of  the smokers were regular smokers which are much 
higher than present study.3

In present study, majority of  the smokers (39.6%) smoked 
6-10 cigarettes or beedis per day, 30% smoked 2-5/day, 17% 
smoked 11-20/day, 7.5% men smoked more than 20/day 
and least were 5.7% who smoked less than or equal to 1 
cigarette or beedi a day.

In the present study, the mode of  acquiring the smoking 
forms of  tobacco for 71.38% men was buying in a store 
or a shop, 14.45% gave money to someone else to buy for 
them, 3.75% of  them borrowed from someone else and 
least (2.58%) of  them got by stealing from an older person 
and some other ways. According to GATS India report, 
about half  of  all cigarette (51%) and beedi (49%) smokers 
and users of  smokeless tobacco products (55%) purchased 
tobacco products from stores.11

In the present study, most of  them were using both 
cigarettes and beedis (84.1%), 10.4% were using only 
filtered form (cigarette), 4.91% men were using only beedis 
and 0.57% of  them were using cigars. According to GATS 
India report, 34.42% of  the smokers were using cigarettes 
and 65.58% were using beeis.10

In the present study out of  216 users of  smokeless forms 
of  tobacco, most of  the subjects (73.14%) used chewable 
tobacco since most of  the users are construction workers, 
1.4% used snuff, 9.25% used pan masala and 16.2% used 
Gutkha. In GATS India report, 32.9% of  the male population 
above 15 years were using smokeless tobacco product. 
Among them 7.5% were using betel quid with tobacco, 18% 
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were using Khaini or tobacco-lime mixture, 13.1% were using 
Gutkha, tobacco lime, areca-nut mixture, 3.3% were using 
oral tobacco as snuff, mishri, gul, gudakhu and 3.5% were 
using other smokeless forms of  tobacco. 27.4% men were 
regular users of  smokeless form of  tobacco.10

CONCLUSION

The present community-based study, reported a higher 
prevalence of  tobacco use among men above the age of  
18 years. The tobacco use varied with age and type of  
tobacco. Most of  the smokers used both cigarettes and 
beedis. There was a significant association with socio-
demographic factors like age group, education, occupation, 
marital status, type of  family and socio-economic class.

LIMITATIONS
1. Some people may not disclose about their habits at 

home since tobacco use is considered as a bad habit
2. There are chances of  recall bias, particularly, in the 

case of  long-term tobacco users.

RECOMMENDATIONS

Behavioral and lifestyle change can be brought through 
education of  people. Since age of  initiation of  tobacco use 
was high in the adolescent age group, education regarding 
ill effects of  tobacco use should be made compulsory in 
schools and colleges. School curriculum should include 
health consequences of  tobacco use. There should be a 

separate allocation of  funds, personnel and other resources 
by the government to perform educational activities to 
prevent tobacco use.
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Background: Poisoning, both accidental and intentional (homicidal/suicidal), is an important contributor to death and  
illness all over the world. Not all sickness can be avoided or cured, but that owing to poisoning, with which we are  
particularly concerned here, is largely curable and preventable. According to the WHO, more than 3 million poisoning 
cases have been reported, of which 252,881 deaths occurred worldwide, of which 99% are from developing countries. 
So, this study has been taken to determine patterns of poisonings in a tertiary hospital.
Objective: To know the pattern of poisoning cases admitted at a tertiary-care hospital.
Materials and Methods: A retrospective record-based study of all poisoning cases admitted at KLE Hospital from January 
2012 to December 2012 was done. Data were collected from Medical Records Department, KLE Hospital. Sociodemo-
graphic details such as age, sex, occupation, type of poisoning, length of hospital stay, outcome, and other details were 
collected from the patients’ case notes, treatment charts, nursing notes, laboratory reports, and discharge summaries.
Result: Male to female poisoning ratio was 1.65:1. Commonly used poisons were organophosphate (OP) compounds  
(71.8%), rat poison (10%), pyrethroid compounds (4%), herbicidal poison (4%), drug poisoning and endosulfan  
(1% each), and unknown poisoning (2%). Of 110 cases, 47% improved, 27.2% improved with some morbidity, 14% resulted  
in mortality, and 12% went against medical advice.
Conclusion: Poisoning rates are seen more among, the farmers and young population, OP poisoning being the most 
common type. Poison information centers could be set up along with first aid facilities and manpower provisions at primary 
health-care level.
KEY WORDS: Pattern, poisoning, tertiary, hospital, Belagavi
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can take place in all areas and countries and affect people of 
all age and income groups. Commonly, accidental poisoning 
is more usual in children, whereas suicidal poisoning is more 
customary in young adults.[1]

The prevalence and deaths owing to poisoning in developing 
countries have been increasing steadily in recent years. The 
WHO conservatively roughly calculates that the occurrence 
of pesticide poisoning, which is more in developing countries,  
has increased twofold during the last 10 years.[2] In the United  
Kingdom, poisoning accounts for an estimated 10%–20% 
of acute medical admissions and 5%–10% of the workload 
of Accident and Emergency (A&E) Department. However, 
in India, the exact incidence cannot be defined as there is 
underreporting of cases of poisoning. The nature of poison 
used varies in different parts of the world and may vary even 
in different parts of the same country. Management of these 

Introduction

The word poison means “a substance that causes damage,  
morbidity, or mortality, particularly by chemical manners.”  
Poisoning is a huge epidemic of noncommunicable disease 
in this century. Among the unnatural deaths, deaths owing to  
poisoning fall next only to road traffic accident deaths. Poisoning  



International Journal of Medical Science and Public Health | 2016 | Vol 5 | Issue 08

Prayag et al.: Pattern of poisoning at a tertiary hospital

1699

critically ill patients will largely get better if the general causes 
of poisoning are properly defined.[3] With the improvement in 
the industrial and agricultural fields and advances in medical  
sciences, a huge number of insecticides have become acces-
sible, which on exposure may produce severe toxicity. Infor-
mation available in our country is little with regard to acute 
poisoning in adults, including those hospitalized.[4] It is signifi-
cant to know the kind and extremity of poisoning in order to 
take the right preventive measures. In this context, this study 
was carried out with the objective to investigate the pattern of 
acute poisoning cases in a tertiary-care hospital in Belagavi, 
Karnataka.

Materials and Methods

A retrospective record-based study of all poisoning cases 
admitted at KLE Hospital from January 2012 to December  
2012 was considered. Data were collected from Medical  
Records Department, KLE Hospital after obtaining permission 
from the medical superintendent. Sociodemographic details 
such as age, sex, occupation, type of poisoning, outcome, 
and other details were collected from the patients’ case notes,  
treatment charts, nursing notes, laboratory reports, and  
discharge summaries. Severity score was assessed by the  
information in case sheets using Poison severity scoring 
(PSS) system. PSS is a standardized scale for grading the 
severity of poisoning and allows qualitative evaluation of mor-
bidity caused by poisoning. It is based on the severity of the 
symptom at the time of presentation.[5]

Ethical clearance was obtained from Institutional Ethical 
Committee, JN Medical College.

Severity Grades
None (0): no symptoms or signs related to poisoning;
minor (1):  mild, transient, and spontaneously resolving 

symptoms;
moderate (2): pronounced or prolonged symptoms;
severe (3): severe or life-threatening symptoms; and
fatal (4): death.

Statistical Analysis
Statistical analysis done by using percentages and c 2-test 

using SPSS software, version 19.

Result

Among the total poison incidents reported to hospital, 
154 were adults, and nine were children. A total of 110 case  
records could be analyzed. Male to female poisoning ratio 
was 1.68:1. More than half of the cases were seen in young 
age group of 18–28 years, with almost similar proportion of 
cases among male and female subjects [Table 1].

Of the total, 41.8% of the poisoning cases were farmers, 
24.5% housewives, and 13.6% students [Table 2].

Majority (71.8%) of the cases were owing to organophos-
phate (OP) compound poisoning, followed by 10% cases of 
rodenticide poisoning [Table 3].

Among the admitted cases, 47.2% (52) of the cases 
showed clinical improvement, and death was seen among 
13.6% of the cases. Discharge against medical advice was 
taken by 11.8% (13) cases [Table 4].

The severity of illness was determined and categorized as 
per the indicators—PSS systems. A majority of patients with 
mild to moderate (grades 1 and 2) predicted severity recov-
ered from poisoning (improved category). Patients with severe 

Table 1: Age-wise distribution of poisoning cases
Age (years) Male (n = 69) Female (n = 41) Total (n = 110)
<17 3 (4.3) 3 (7.3) 6 (5.5)
18–28 37 (53.6) 24 (58.5) 61 (55.45)
29–39 12 (17.3) 11 (26.8) 23 (20.9)
>40 17 (24.6) 3 (7.3) 20 (18.1)

Values in parentheses are percentages.

Table 2: Distribution of poisoning cases 
based on their occupation
Occupation Number of cases (%)
Farmer 46 (41.8)
Student 15 (13.6)
Housewife 27 (24.5)
Others 22 (20.1)

Table 3: Distribution of cases depending on 
type of poisoning
Type of poisoning Cases, n (%)
Organophosphate 79 (71.8)
Rodenticide 11 (10)
Pyrethroid 4 (3.6)
Endosulfan 4 (3.6)
Herbicide 4 (3.6)
Carbamate 3 (2.7)
Flubendiamide 1 (1)
Drugs 2 (1)
Unknown 2 (2)

Table 4: Distribution of poisoning cases 
based on their clinical outcome
Outcome Cases, n (%)
Improved 52 (47.2)
Improved with morbidity 30 (27.2)
Death 15 (13.6)
DAMA 13 (11.8)

DAMA, discharge against medical advice.
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Table 5: Association between Poison Severity Scoring and clinical outcomes of the patients
Poison severity scoring Improved, (n = 52) Improved with morbidity (n = 30) Dead/DAMA (n = 28) Total (n = 110)
Grade I 41 (87.2) 0 6 (12.8) 47 (100)
Grade II 9 (24) 19 (50) 11 (26) 39 (100)
Grades III and IV 2 (8.3) 11 (45.8) 11 (45.8) 24 (100)

Values in parentheses are percentages.
c 2 = 57.693; df = 2; p < 0.001.
Linear c 2 = 33.419; p < 0.001.

Table 6: Distribution of clinical outcomes of patients with respect to mode of admission
Clinical outcome Direct admissions (n = 64) Referred cases (n = 46) Total (n = 110)
Improved 45 (70.3) 7 (15.2) 52
Improved with morbidity 9 (14.06) 21 (45.6) 30
Death and DAMA 10 (15.6) 18 (39.1) 28

Values in parentheses are percentages.

predicted illness (grades 3 and 4) were either discharged with 
morbidity or deceased/went against medical advice. There 
was a significant (p < 0.001) association between the clinical 
outcome and scores of PSS [Table 5].

Patients [i.e., 70.3% (45)] who were directly brought to 
the tertiary hospital showed improvement compared with only  
15.2% (7) patients seen in those admitted to the hospital  
following first aid elsewhere (referred cases). Morbidity and 
mortality were seen more among the referred cases com-
pared with direct admission (45.6% vs. 14%) [Table 6].

Intentional poisoning accounted for 97.2%. Among those, 
15.6% were under the influence of alcohol and 12.8% showed 
previous psychiatric illness.

Discussion

In our study, male to female poisoning ratio was 1.68:1, 
which was similar to a study conducted at Mysore.[6] The high 
incidence may be because male subjects were more exposed  
to stress, strain, and occupational hazards compared with  
female subjects. Even accessibility of poisons are at more  
easier means for the male subjects when compared with  
female subjects; increased risk-taking behavior among male 
subjects also contributes to the same.[4,7] Most of the poisonings 
in this study have been seen in the age group of 18–28 years 
in both the sexes, which was similar to the study conducted at 
Mysore and North India.[6,8]

High poisoning rate of 72% was seen with use of OP com-
pounds. The factors contributing to it are widespread availa-
bility and easy access, lack of knowledge about its storage 
and use, regulation laxity concerning the sales of such sub-
stances, and poor and insufficient medical care in developing 
nations in contrast to developed countries. Agrochemicals are 
easily available in our country as most of them here live their 
living on agriculture and, therefore, poisoning incidents are 
seen more among farmers.

Majority of the poisonings were intentional, which was 
similar to the findings of other studies.[6,9] Most of them were 
farmers followed by housewives and students. The reasons 
mainly being social such as poverty, unemployment, impulsive 
behaviors, stress owing to family burden, dowry harassment,  
serious health problems, depression, substance abuse, educa-
tional issues (e.g., failure in examinations and lack of financial 
support), and disappointment in love affairs.

PSS is a simple scoring system to assess the severity 
of the poisoning. We could see that, with increased severity,  
morbidity and mortality rates also increased. This simple 
measure can be used as a mode of grading of patients at  
peripheral hospitals, which in turn would help in timely referral. 
The findings of this assessment were in agreement with other 
studies, which have described a similar efficacy for PSS in 
predicting mortality among patients with OP poisoning.[10,11] 
In this study, we figured out that morbidity and mortality was 
more among the referred cases to the tertiary hospital than 
the direct admissions. The reasons may be delay in referral 
owing to lack of proper assessment of severity and delay in  
transport. Most of the OP poisoning cases are from rural areas, 
where they generally first visit the primary health center of that 
area. The first aid care given there matters a lot in deciding 
the prognosis of the case. Availability of the lifesaving drugs, 
availability of trained doctor, availability of transport services,  
and provision of spot laboratory diagnosis all make an impactful 
contribution in deciding the fate of the patient. Financial con-
cern may be the other hindering factor, which makes people 
not to visit the tertiary hospital at first go.

Conclusion

Poisoning rate is seen more among the backbone pop-
ulation of India, that is, the farmers and young population,  
OP poisoning being the most common type. Poison informa-
tion centers could be set up along with first aid facilities and 
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7.  Kiran N, Shobha Rani RH, JaiPrakash V, Vanaja. K. Pattern of 
poisoning reported at south Indian tertiary care hospital. Indian J 
Forensic Med Toxicol 2008;2(2):17–9.

8.  Singh SP, Aggarwal AD, Oberoi SS, Aggarwal KK, Thind AS,  
Bhullar DS, et al. Study of poisoning trends in north India— 
a perspective in relation to world statistics. J Forensic Leg Med 
2013;20(1):14–8.

9.  Peshin SS, Srivastava A, Halder N, Gupta YK. Pesticide poisoning 
trend analysis of 13 years: a retrospective study based on tele-
phone calls at the National Poisons Information Centre, All India 
Institute of Medical Sciences, New Delhi. J Forensic Leg Med 
2014;22:57–61.

10.  Davies JO, Eddleston M, Buckley NA. Predicting outcome in 
acute organophosphorus poisoning with a poison severity score 
or the Glasgow coma scale. QJM 2008;101(5):371–9.

11.  Akdur O, Durukan P, Ozkan S, Avsarogullari L, Vardar A, Kavalci C, 
et al. Poisoning severity score, Glasgow coma scale, corrected  
QT interval in acute organophosphate poisoning. Hum Exp Toxicol 
2010;29(5):419–25.

manpower provisions at primary health-care level. This could 
provide immediate treatment, which can help in saving the  
lives in many cases. As presented by our study, PSS is a simple  
tool, which can be involve in the training module of medical  
officers for better assessment and referral. Promotion of training  
and education of qualified mental health professionals, including  
adolescent psychiatrists, is needed considering the magnitude 
of the public health problems that can lead to suicide.
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Abstract

Results:The elderly above si.rty years of age experiencetl mikl related decline itt /lte
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study setting: Ashttk Nagar UHC fietd,practke urea, Department oJ'Crn,nunit1, Metricitte,Jovro ln r I a I N e h ru M e ct i ia I C o I I e gi, K LE [J, ive rr,, i,,' U",i{n r,,r,.
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cogritiverv itttpuirecr.Those who scored zt-zi ruustausE) 

,had *;u c,,in-iiive Impoirmen, ,_20 (MMSE/HMSE) score were motreratery cogn'itivert,tu,poirri'rit|1"<r0( 
MMSE/HMSE) .r(.ore trereseverely cognitively Impairecl. The functional capacitl,among tlte stucly particiltcrnt.r rrttsasse.ssed Lrsittg IADL scare which hacr 

"rgtrt'),,-r','i,i,',,'r")f",,'r',lr.rr,rr,r, notnery; Abirirt ro ,.\etelepltone, go sholtp.ing, foott prrlrororinn, ttt lterfttrtn ),),',i.ir*rrtri,tg, lrctfot.nt ltttutLlt.\., u.s.,mode of transportation' regard'ing'th, ,urporribilib, for ovt,n ntedications, ancr their obiritt: tcty:::;f::i;:,i,i:'o p'ipo'otiZ,,,'hou.,nk,,ping'a;,,t 
tau,,,'ctry were ossessett cttttottg etde rtv

,i

I
ri
j

I

I

l

I
l

I
I

i
I

i

1
I

i
I

0f Community College, '-Professor, .-.Assistant
Professor (Biostatistics),University, Belgaum

IJGC I January-April 2016 | Vot 5. No. .1

Community

Jawaharlal
Medicine,

Nehru Medical College,KLE

4

!



Onlc INAL Anrr
lo use a partic'ular mode oJ transport(p<0.001),regureling their own respon.\.ibitity oJ takingmedic'atictn'v (p<0.001),managing ,roy r,i ,ra1,finunc.e,- brt ic,r cretaired banking (p<0.00t).7.herewas a r^iSniJic'ont func'tionul impuirnent ,mo,g c'r.tgnitively impairetl Jbr the abr.tve rnentionetl

five JLnctir'trtal acli,ities' l*.tx'ever, brth tlte cognitivelf irnpuirei artel rht: healtlty elderly wonwn,were unable rct perfornt laundrl, (p<0.00r),,id nit partic.ipate in hru.tekeeping (p<0.00r)and needed to have meals preparerl und .s.erved (p<0.00 l).
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BACKGROUND
The ageing population should be seen as one of.the great

success stories of the 20s century as they have overcome
theirmorbidities of theiryouth, adulthood and elderly through
their good immune system and the advent of. modern
antibiotics and vaccines.Life expectancy at birth has
continued to increase globally over the ylars. With the
increase in life expectancy the proportion of elderly in the
country is increasing. This trend is to continue in the time to
come-

A person is said to be optimally functioning if he is able
to perform cognitive, occupational anr.l social tasks.
Functional status in an elderly can be assessed by IADL.
Normal ageing changes reflects in an individua|s decline in
functional abilities and makes them less independent, less
safe and makes their daily tasks much difficult to perform.
Cognitive Impairment (CI) is emerging as an important health

problenr and is no longer considered a normar and iner irabre
change ol'ageing, but when problems with thought prccess
occur.Cognitive impairnient leads to decline in IiDL clue to
damage to the brain beyond what might be expected lrom
normal ageing. By the IADL, we can assess an individual,s
independent living skills:intermediate self_care whichincludes activities like housekeeping, meal
preparation,shopping and complex functioni lik! handling
Ilnances, telephone usc and medication use which aectin! 'te
due to cognitive impairment.The IADL scale has g domains
of I'uncrioning: Ability to Use Telephone, Shopping, Food
Preparation, Housekeeping, Laundry,'iulo,te of
Transporrarion, Responsibility for Own Medications, Ability
to Handle Finances, Food preparation, housekeeping and
Iaundry were scored based on ability to be dependent scores
zero and independent performance of ttre IaOL variable
scores one and above.

.t-

DOMAINS ASSESSED FOH WOMEN ONLY
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Donalns COGNMVELY
IMPARED
(MMSF}|MSE45)(rFss)

troN coGNmvEtY
IMPAIRED

(MMSstlMSb2s) (n=228)

SHstlcal
Significanca

Score 1& more
(tnOEaUerrt)

Score 0
(Depencbflt)

Score l& more
(lr*penOent)

Score 0
(Dqerxlert)

to Use Telephone

Handle Finances

lor

20 (36.36%)

27 (49.0e%)

21t(ffi.18%)

24 (43.631")

40 (72.73oO

2 (4.5s%)

1s(u1ou
I ea.46y4

35 (63.64%)

28 (s0.9,%)

34 (61.817")

31 (56.37"/")

15 (27.27%)

42 (95js%)
2e (65.e0%)

35 (79,54%)

5e6 (81.87%)

278 (38.19%)

560 (76.e2%)

535 (73.4e%)

707 (97.11./")

60 (14.63%)

58fiz.n"/,)
92(22.M/")

132(18.13/,)
450 (61.81%)

16B (23.087")
't9s (26.517.)

21 (2.8.9y"'t

350 (8s.37%)

352(n33y,)
318(n.56Y")

+2=$6.47/, df =3 p<0.0O1

;l=lQ).!91,, df =3 p<0.0O.|
+2 =94.118 df = 4 p<0.001
+2 =79.734 df = 2 p<0.001

+2 =76.241 df = 2 p<0.001
p<0.001

p<0.001

pd.00t

Functionat status ot as theireldefly per IADL based 0nactiutly MMSE/}IMSE Scorcs &normalamong impaired.cognitively
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Table 1:



\r/[-rl\f lllI{L --.--ri-: i --- -

to Handle Finances

ofTransporlaticn

Preparati:n

to Use Telephone

Medications

3 (27.27y1

0

0

0

0

4 (36.36%)

6 (54.s4%)

I (72.72'/;)'

I a 1tz.te"t1
11(100%)

1r (100%)

11 (100%)

11(100%)

7(63.U%)

5 (45.45%)

3 (27.28%)

41(e3.1Pk)

27 (61.370/0)

3s (7e.5s%)

27 (61,37%)

26 (59.1V/")

12(27.28%)

.37o/,)
OE

Table2: Gender wlse |ADLddmain assessment among he cognllively impakerl (C0 elderty (N=SS).

OBJECTIVE OF THE STUDY ETHICAL CLEARANCE
To assess the functional capacity using IADL anrong 1'he present study was approved by J. N. Medical Collegeeldedy residing in an urban area' Institutional Ethics Commitiee on Human subjects, Researctr.METHODOLOGY (Rel:MDC,?G /7t2dated2t/10/z0n)
A Cross sectional stutly was carriecl in Ashok Nagar lield Analysis:Nurne.icat socio-dernographic variables werepractice area lionr I 'tJanuary to 3 l '' Decenrb er 2012.The totai analyzed by Fisrrers .^r., p, Cnirquare test was als. used toelderly population ol'Ashok Nagar UHC according to cNA study the factors associated with cognitive inrpairrrent and(conrmunity needs assessment survey) was rg50 (7.2c/i.f rADLamongerderry.

the toral popularion 270gl)out ol-which 7g3 elderly u,ere
chosen using sirnple randonr rechnique. Socio-demographic RESULTS
variables and relevanl data wcrc collcctcd using a out of the 7g3 elderly, cI elderly were 5-5 and the 7"gpredesigned' pretested questionnaire. The study. u.., ,i,r, .to".ty *"." having normal MMSE^IMSE scores. In bothUrban Health Centre (UHC)' Ashok Nagar which is the field rhe Ciand non CI elderly, IADL scale was applied.The eightpractice area of'Departme.nt of Community Mctlicine, J. N. donrains of the IADL scale were aff'ected anlon_q the 7"gMedical College' KLE university, Bclgauni. The se'en areas clderly who had >25(MMSE^JMSE) score: Majority of thecoming under Ashok Nagar UHC arc shiva-Basav Nagar, elderl! 596 (8 l .g7vc) indepeHdentry used the telephoneMarkhandeya Nagar' Ashok Nagar, Azanr Nagar, Ayodhya (p<0.d01), with respect to it.i. ooirity to cio shopping: aNagar'KarnatakaStateReservePoliceQuarreniandJa*ah,r.ial 

piop,r,rion 27g(3g.lgEo)oftheelderlyshoppedindependenrly
Nehru Medical College Quarters' A sarnpling.frarne was iorsmallpurchases(p<0.001),Regardingtheuseofdiff.erent
prepared and using a randoni nurnber table 783 e)derly will be rno.lcs or transporr: majo.iry, si'oizo. 92vo) or the erderlyselected from l 950' Elderly aged 60 ye.rs5 and above and travelled independently or accompanied by another personpermanent residents of the study area (residing for one year (p<0.001), regarding the responsibility of taking their ownnrmore) were included in the study. Persons riged 60years5 nredications: a largeportion, 535 (73.49vo)of elclerly tookand above rvho are dea!.!umb and visually iipaircd were trr.r, m.or.aiio;;;;t:U;'i,,'n'.',n nrn, oosages (p<0.00r ),excluded frorrt the study' Elderly residing in urban field practice As regards to the ability to handle finances: 707 (g7 .l lo/.)area of Ashok Nagar were intervieweJ; Socio-demographic nianaged day to day puichases but not banking(p<0.001).profile of thc study participant was collecteo ,1ing a Siecifrcailyanrongtheelderlywomen,fbodpreparation,

predesigned pretested questionnaire by personal interv[w Iruniry and housekeeping were measured. It was found thatat the study participants' residence' To ,rr.r. the cognitivc a large portion 150 (g5-3670) ofeldcrly needed to have mealsimpairment Mini Me ntal State Examination (ll{MSE) was preplrea and served (p<0.00I), As regards to housekeepingcarried out' For those who were illiterate a vernacula r 352 (71 .33sa) of elderly oia not participate in horneadaptation oIMMSE i'e' HintliMini Mental state Examinarion ,rorn,.non.l.',r:i;,il:;ii,iii.r"".l,r* the laundry, air the(HMSE)was used ro as'sess cognirive impairment. In a, of Iaundry musr be done by others (p=Q.QQr) in 3rg (77.56%)the elderly subjccts IADL rScale was applied and their elderly.asregardstotheresrofclimpairedelderly, 
35(15.54functional capacity was assessed using IA'DL. o/o) of theCl u,cre unable to use theierephone, rest of them
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CONCLUSION
Thus lunctional intprirntent is scen irr relatiorr to thc

iltstrunlcntul actir.,itics arn.ng the clcleriy and nrorc inipaired
arnong those who shou. cognitive clccline.

Recornntendations: Irreventi ve nteasures I ike:
l) Optinrurn care ol'tlre health ol thc elderly to ensure a

gracel'ul,healthy ageing rhrough dict cspecially
supplententation ivith antioxidant.s.

2) Caregivers support, early screening l.or cognitive
intpairnrent at the primary level ol health care.

3) Kccping thc elderly occtipie<j nrentllly :rncl phl,sically
with a routine sintilar to their prst wirh u g,_,otj tanrily and
social support systent.
Limitations:A lirnitation ol' the instrurnenr includes thc

sell'-report or surrogate reporl ntethod of.adrninistration rather
than a demonstration ol the functional task. This ma1, lead
either to over-estintation or under_estimation olthe lunctional
ability.
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ansivererl llrc tclcphrtne but could not dial. About shoppirri:,
28 (50.91 %) ol thc loral CI cldcrly, rvcre unablc ro shop.
Regu.dirrg rl)c ,sc ol'it ,uxle .l'transJx)11 li)r tr,ve l, jrl(61 ti I ?l l
did nol trilvcl ut all and rest lravelled on public trilnsport
wl.rcn u.ct.rrrPu,icd b1, a,rther,rtra'e ilcd in a ruxi. Regarciing
adhcreilce to nredicari0ns,24 (.13.6.12,) elderly took
stediciltiot)s ut riglrt tirne in right dosagcs despite bcing CL
With respect ro llrndling llnances, nrljority ol'CI eljerlv
tnanaged day lo ciu_y pulchases but n6t banking. Reeardi,g
preparirrr firod,niajoriry l2(L)5.45?c) necded ro have mcrl.
prepared rrnd given, and a largerporrion oi'rhent, 29 (65.907)
ol thern did not participute in hcute ntaintcnancc tasks.

DISCUSSION
In oursrudy the Iunctional activities were rested by IADL,

among rhc cognirively impairecl elderly all the functional
activities were affected more than normal cognition
individuals. This diff'ercnce was starisrically signilicanr. The
activiries affccred were abiliry to use telephon e f +Z =66.471 ,4y
- 3, p<0.001), abiliry to doshopping (+2=101.4g4, dl.= 3,
p<0.m I ), abil i ty to prepare meals ( +2 =23.47 3 dt= 3,p<0.fi) I I.
ubility ol' housekceping ( =2 =lj .596dl.= 4, p=0.00l t, ability
ro do laundry (+2 =19.649,,1f = 2,p<0.001),abilitv ro rravel
indcpendcntly (=2=94.1 l8.clt'= 4,p<e.()01 ). responsibility ol
dispensing rheir own medicarions (=2 =7g.134,r1i.=2,p<0.fi) I )
and ability to handle linances (+ 2 =l 6.24 1,6f- = 2,p<0.00 I ).

In a study done in Korea6, the results oilogistii regression
analysis adjusted fbr age, sex, and education showed that
there were significant differences between the two groups
on the total S-IADL score (OR=2.07;95Vo Cl=l .59_2.7 l;
p<0.001 ) and IADLs, such as the ability to use the telephone
(OR=19.5-5 95o/o CI=2.66-41 .8l : p=0.001), prepare meals
(OR=3.33; 95o/o Cl=|.65-6.70; p=0.001), tate medication
(OR=4.40; 95o/o Cl=1 .26-15,35 p=0.020).MCI patients showed
significantly more impairment in the a.ea.s of using the
lelephone, preparing meals, taking medication, managing
belongings. keeping appointment, talking about recenr events
and leisure/hobbies than normal elderly control.s.
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Dietary Consumption of Calories predicting the Nuhitional
status of Preconception women in a Dishict of North

Karnataka-A Community Based Study

Abstract

Inhoduction

As per WHO, the term ,preconception period,
includes both the period before conception ind they inter-conception period. preconception women also
termed as pre-pregnant women. Even where strong
pubiic health programmes across the life-course are
in place, they do not guarantee that women enter
pregnancy in good health. The reality is tl.rat many
women in low- and middle-income countries do not
have adequate access to the prenatal care tl-rey need.
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fhe t91m'preconception period'includes both the period before conception and the inter-conception
period' Many women in low- and middle-income countries do not have adequate access to tire prenatai care
they need. Reproductive-aged women are at risk of iron deficiency because oi blood loss from menstruatiol,
poor die1, and frequent pregnancies. It affects children in a family ind also brings down house hold economic
status. In india, because of low socio economic status and consumption of lessialoric foocl affects the health
and nutritional status of woman is adversely affected. So, this stud-y was done to know the nutritional status
of preconception women and calories consumption in a district ofkarnataka. A total of TlAprecor.rception
women were enrolled across the district. Women were identified by sirnple randorn method. In the present
sfudy, majority of thern, (36.6%) were normal below body mass index isNaD,45.5% had normal BMI aird
17 "9% of themwere overweight. Signi-ficant association between BMI and calories intake was fould (p=6.636;.

Keywords: Preconception; Reproductive Age; Body Mass Index.

Preconception care can make a useful contribution to
reducing maternal and childhood morbidity and
mortality, and also to improve maternal and child
health in both high- and low-income cou_ntries [1].

In India, women of the child-bearing age (15 to 49
years) constitute22.2percent of the total population.
Mother and children not only constitute large group,
but also a vulnerable or special-risk group.
Malnutrition is like an iceberg; most people in the
developing countries live urrder the burden of
malnufrition. The adverse effects of rnalnuh-ition have
been weil documented, which include maternal
depletion, low birth weight, anaemia, toxaemias of
pregnancy and postpartum hemorrhage [2].

Reproductive-aged women are at risk of iron
deficiency because of blood loss from menstruation,
poor diet, and frequent pregnancies [3]. They are more
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ABSTRACT 
 
Introduction: Nutritional and Health Education (NHE) activities 
under Integrated Child Development Services (ICDS) are intend-
ed to change behaviour of community in general and specifically 
of the mothers.  

Objectives: To assess the utilisation of Nutrition and Health Edu-
cation services provided under ICDS in urban areas of Belagavi.  

Methodology: A cross-sectional study was conducted during 
January to December 2013 among beneficiaries of Anganwadis 
(AWC) in Urban Areas of Belagavi. There were 912 participants 
who included Mothers of Children aged less than 6 years, Preg-
nant and Lactating Women, Adolescent Girls and Non-Pregnant 
Non-Lactating Women enrolled at the AWC. A predesigned ques-
tionnaire was used to collect data regarding utilisation of Nutri-
tion and Health Education services provided through the AWC.  

Results: Of the 912 respondents, 585 had attended at least one 
session of NHE. The topics commonly discussed were Family 
Planning, Balanced Diet and Hygiene and Sanitation. Just over 
half the respondents said that the NHE activity resulted in some 
change in their practices. The common reason given for not at-
tending the sessions was the unsuitable timing.  

Conclusions: Overall there is a room for improvement in the 
NHE activities provided under ICDS. 

Keywords: Integrated Child Development Services, Nutrition, 
Health Education, Anganwadi, urban area. 

 

 

INTRODUCTION 

Integrated Child Development Services (ICDS) 
scheme was introduced by the Government of 
India on 2nd October 1975, with the aim of im-
proving the nutritional and health status of chil-
dren in the age group of 0-6 years.1 As a compre-
hensive and integrated approach, ICDS caters to 
children below 6 years of age, adolescent girls, 
pregnant women and nursing mothers, along 

with all women in the reproductive age group 
(15-45 years).2  One of the main objectives of 
ICDS is to enhance the capability of the mother 
to look after the normal health and nutritional 
needs of the child through proper nutrition and 
health education (NHE).1 Hence, NHE one of the 
six services covered under the ICDS programme, 
has been a primary component of ICDS since its 
inception.  
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Previous studies have shown that at many plac-
es, Anganwadi Centres (AWC) act as mere 
points of distribution of Supplementary Nutri-
tion, with poor focus on other services.3 Data 
from various parts of the country has shown that 
there has been limited success encouraging 
mothers to adopt appropriate child care and 
feeding behaviours that have the potential to 
improve child growth and health outcomes.4 

With this in view, the present study was con-
ducted to assess the delivery and utilisation of 
NHE services provided under ICDS in urban ar-
eas of Belagavi city in North Karnataka. 

 

METHODOLOGY 

A community based cross sectional survey was 
conducted to assess the utilisation of NHE ser-
vices provided under ICDS. The study was con-
ducted in areas catered by 76 AWCs functioning 
under three Urban Health Centres (UHC) at 
Ashok Nagar, Ram Nagar and Rukmini Nagar, 
which form the urban field practice area of J N 
Medical College, Belagavi. 

Twelve beneficiaries were chosen from each 
AWC, randomly from the list of beneficiaries 
available at each centre; which included two 
children aged between 7 months to 3 years, two 
children aged between 3 to 6 years, two Adoles-
cent girls, two Pregnant women, two Lactating 
mothers and two non-pregnant non-lactating 
women (NPNL) in the reproductive age group 
(15-45 years). Information was collected from the 
mothers of children aged between 7 months to 6 
years. Hence there were a total of 912 partici-
pants in the study. A Field Survey Questionnaire 
designed by Right to Food Campaign5 was used 
after making modification to suite our study. The 
modified questionnaire was piloted in the study 
area before being used for the study. The data 
was collected by interviewing mothers of chil-
dren aged less than 6 years, pregnant and lactat-
ing women, adolescent girls and non-pregnant 
non-lactating women over a period of one year 
from January to December 2013. Ethical clear-
ance was obtained from the Institutional Review 
Board of J. N Medical College. Informed consent 
was taken from the participants. Data was en-
tered in Excel sheet after coding and Descriptive 
analysis was done using SPSS 16.0 (trial version).  

Ethical clearance was obtained from the Institu-
tional Review Board of J. N Medical College, 
Belagavi. 

RESULTS 

A total of 912 participants under 76 AWCs were 
interviewed. Nearly two-thirds (65.70%) of the 
respondents were Hindus, 298 (32.67%) were 
Muslims, eight (0.88%) were Christians and six 
(0.65%) were Sikhs. The mean age of the inter-
viewed women was 24.09 (± 5.28) years and that 
of the adolescent girls was 16.71 (± 1.59).  

There were 38 respondents (4.17%) were illiterate 
and majority (85.41%) of the participants were 
housewives. More than half of the respondents 
(52.71%) lived in nuclear family. About 60% of 
the respondents had Below Poverty Line ration 
card and 49.23% belonged to classes IV and V as 
per Modified B G Prasad Classification. (Table 1) 

Utilisation of Nutritional and Health Education 

Services: Among the respondents, 827 (90.68%) 
were aware of the NHE activities conducted at 
the AWC in the past 6 months. Among them, the 
awareness was low amongst NPNL women 
(73.03%) as compared to the other groups. Of the 
respondents who were aware of this service, 585 
(70.74%) had attended at least one session in the 
past 6 months. (Table 2) 

The reasons given for not attending the NHE 
sessions included timings not being convenient 
(44.07%), not being interested (18.35%) and lack 
of time (10.09%). Five (1.53%) of the respondents 
regarded the sessions to be useless. (Table 3) 

Half the participants (55.70%) had attended two 
or more sessions of NHE activities. The topics 
commonly discussed varied amongst the differ-
ent groups. The most common topics discussed 
amongst mothers of young children and 
amongst pregnant and lactating women were In-
fant Feeding Practices, Family Planning and Im-
munisation. The common topics chosen for Ado-
lescent Girls were regarding Menstrual Hygiene 
and Diet; and for NPNPL women were Family 
Planning, Hygiene and Sanitation. (Table 4) 

Of the 585 who had attended at least one session 
of NHE, 471 (80.51%) felt that it resulted in some 
change in their practices and 26 (4.44%) reported 
that it brought in no change. Proportion of re-
spondents who opined that the NHE sessions 
caused no change in the practices was higher 
among NPNL women (8.86%) as compared to 
the others. (Table 2) 

In general, over 90% of the respondents were sat-
isfied with the nutritional and health education 
services provided under ICDS. 
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Table 1: Socio-demographic Profile of Study Participants (n=152 in each group) 

Variables Mothers of 7  
months to 3 yrs 
children 

Mothers of 3 
to 6 yrs  
children 

Adolescent 
Girls 

Pregnant 
women 

Lactating 
women 

Non Pregnant 
Non Lactating 
women 

Age (in years)       

15 – 19  - - 152 (100) - - - 

20 – 25  28 (18.42) 25 (16.45)  - 24 (15.79) 30 (19.74) 7 (4.61) 

26 – 30  95 (62.50) 100(65.79)  - 98 (64.47) 103(67.76) 49 (32.24) 

31 – 35  29 (19.08) 27 (17.76)  - 30 (19.74) 19 (12.50) 41 (26.97) 

36 – 40  -   -  - -  -  38 (25.00) 

41 – 45   - -   -  -  - 17 (11.18) 

Religion             

Hindu 80 (52.63) 86 (56.58) 86 (56.58) 89 (58.55) 87 (57.24) 80 (52.63) 

Muslim 71 (47.71) 65 (42.76) 65 (42.76) 61 (40.13) 65 (42.76) 63 (41.45) 

Christian 1 (0.66) 1 (0.66) 1 (0.66) 1 (0.66)  - 5 (3.29) 

Sikh -  -  -  1 (0.66)  - 4 (2.63) 

Literacy Status             

Illiterate 7 (4.61) 5 (3.29) 11 (7.24) 4 (2.63) 5 (3.29) 6 (3.95) 

Primary  51 (33.55) 46 (30.26) 69 (45.39) 34 (22.37) 46 (30.26) 45 (29.61) 

High school  73 (48.03) 81 (53.29) 58 (38.16) 89 (58.55) 81 (53.29) 79 (51.97) 

PUC and above 21 (13.82) 20 (13.16) 14 (9.21) 25 (16.45) 20 (13.16) 22 (14.47) 

Occupation              

House wife  132(86.84) 128(84.21) 127 (83.55) 128(82.21) 132(86.84) 132(86.84) 

Self employed 14 (9.21) 16 (10.53) 23 (15.13) 17 (11.18) 14 (9.21) 12 (7.89) 

Employed 6 (3.95) 8 (5.26) 2 (1.32) 7 (4.61) 6 (3.95) 8 (5.26) 

Type of family             

Nuclear 77 (50.66) 88 (57.89) 71 (46.71) 81 (53.29) 79 (51.97) 85 (55.92) 

Joint 75 (49.34) 64 (42.11) 81 (53.29) 71 (46.71) 73 (48.03) 67 (44.08) 

Socioeconomic status             

I 3 (1.97) 2 (1.32) 2 (1.32) 4 (2.63) 3 (1.97) 3 (1.97) 

II 18 (11.84) 11 (7.24) 16 (10.53) 16 (10.53) 12 (7.89) 19 (12.50) 

III 56 (36.84) 67 (44.08) 55 (36.18) 56 (36.84) 64 (42.11) 56 (36.84) 

IV 59 (38.82) 59 (38.82) 64 (42.11) 58 (38.16) 60 (39.47) 62 (40.79) 

V 16 (10.53) 13 (8.55) 15 (9.87) 18 (11.84) 13 (8.55) 12 (7.89) 

Type of Ration card             

Below Poverty Line 91 (59.87) 95 (62.50) 90 (59.21) 94 (61.84) 95 (62.50) 84 (55.26) 

Above Poverty Line 35 (23.03) 30 (19.74) 43 (28.29) 34 (22.37) 30 (19.74) 45 (29.61) 

Do not have 26 (17.10) 27 (17.76) 19 (12.50) 24 (15.79) 27 (17.76) 23 (15.13) 

 

Table 2: Utilisation of NHE Services by study Participants 

Variables Mothers of 7  
months to 3 yrs 
children 

Mothers of 3 
to 6 yrs  
children 

Adolescent 
Girls 

Pregnant 
women 

Lactating 
women 

Non Pregnant 
Non Lactating 

women 

Aware of NHE conducted in the past 6 months  

Yes 
No 
Don’t 
know 

142 (93.42) 
3 (1.97) 
7 (4.61) 

144 (94.74) 
2 (1.32) 
6 (3.95) 

141 (92.76) 
7(4.6) 
4(2.63) 

145 (95.39) 
5 (3.29) 
2 (1.32) 

144 (94.74) 
4 (2.63) 
4 (2.63) 

111 (73.03) 
15 (9.87) 
26 (17.11) 

If yes, attended  

Yes 
No 

87 (61.27) 
55 (38.73) 

97 (67.36) 
47 (32.64) 

108 (76.6) 
33 (23.4) 

109 (75.17) 
36 (24.83) 

105 (72.92) 
39 (27.08) 

79 (71.17) 
32 (28.83) 

NHE causing any change in practices  

Yes  
No  
Can’t say  

69 (79.31) 
4 (4.60) 
14 (16.09) 

81 (83.51) 
4 (4.12) 
12 (12.37) 

84(77.778) 
6(5.56) 
18(16.67) 

94 (86.24) 
3 (2.75) 
12 (11.01) 

84 (80.00) 
2 (1.90) 
19 (18.10) 

59 (73.68) 
7 (8.86) 
13 (16.46) 
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Table 3: Reasons for Not Attending Session 

Reason for not 
 attending 

Mothers of 7  
months to 3 yrs 
children 

Mothers of 3 
to 6 yrs  
children 

Adolescent 
Girls 

Pregnant 
women 

Lactating 
women 

Non Pregnant 
Non Lactating 
women 

Not aware of the sessions 10 (6.58) 8 (5.26) 11 (7.24) 21 (13.82) 22 (14.47) 15 (9.87) 

Unsuitable timings 35 (23.03) 31 (20.39) 20 (13.16) 9 (5.92) 9 (5.92) 8 (5.26) 

Not interested 16 (10.53) 9 (5.92) 9 (5.92) 6 (3.95) 8 (5.26) 7 (4.61) 

Lack of time 3 (1.97) 6 (3.95) 3 (1.97) - - 2 (1.32) 

Useless 1 (0.66) 1 (0.66) 1 (0.66) - - - 

Total 65 (42.76) 55 (36.18) 44 (28.95) 36 (23.68) 39 (25.66) 32 (21.05) 

 
Table 4: Topics Discussed at NHE sessions 

Topics Discussed Mothers of 7  
Mnths to 3 yrs 
children 

Mothers of 3 
to 6 yrs  
children 

Adolescent 
Girls 

Pregnant 
women 

Lactating 
women 

Non Pregnant 
 Non Lactating 
women 

Infant Feeding 39 (25.66) 53 (34.87) - 75 (49.34) 83 (54.61) - 

Child Care 17 (11.18) 27 (17.76) - 52 (34.21) 48 (31.58) - 

Family Planning 58 (38.16) 65 (42.76) 49 (32.24) 67 (44.08) 66 (43.42) 59 (38.82) 

Hygiene & Sanitation 28 (18.42) 41 (26.97) - 44 (28.95) 42 (27.63) 52 (34.21) 

Immunisation 39 (25.66) 52 (34.21) - 63 (41,45) 45 (29.61) - 

Balanced Diet - - 52 (34.21) - - 49 (32.24) 

Menstrual Hygiene - - 88 (57.89) - - - 

HIV/STI/RTI - - 47 (30.92) - - - 

 
In general, over 90% of the respondents were sat-
isfied with the nutritional and health education 
services provided under ICDS. 

 

DISCUSSION 

In our study, it was seen that 90.68% of the re-
spondents were aware of NHE services, and 
amongst those who were aware, about 70% had 
attended at least one session. Thus, in this study 
64% had attended at least one session of NHE, 
which is evidently better than the result in a 
study done in New Delhi in 2008 where only 
23.6% of the women interviewed had received 
Nutritional and Health Education.6 NFHS-3 data 
shows only 11% of pregnant women and 8% of 
the lactating women had received any form of 
Nutritional and Health Education from the ICDS 
functionaries7 and another study done in Gulb-
arga in 2011, revealed the coverage of NHE to be 
43.5%.8 Another study done in Aurangabad re-
ported 100% coverage of NHE activities amongst 
the respondents in reproductive age group.9 A 
study done by Barman et al in Jorhat, Assam re-
vealed that formal sessions on NHE were con-
ducted in 26.67% of AWC, 6.67 % of the AWC 
conducted it every 6 months, 13.33% of AWC‘s 
conducted NHE once a year.10 In a facility based 
study done in Gujarat, 81.6% AWCs had con-
ducted NHE activities in the preceding six 
months.11 

In this study, only 10% respondents expressed 
dissatisfaction with the Nutritional and Health 
Education services as compared to 65.33% who 
were dissatisfied with the teaching and 77.33% 
who were dissatisfied due to the irregularity of 
the NHE programs in the Barman et al study.10 
In a study by Pandey et al. in Lucknow, 81.9% of 
the respondents said they were satisfied by the 
services under ICDS.12 The reasons given in our 
study for not attending the NHE sessions includ-
ed timings not being convenient, not being inter-
ested and lack of time.  

 

CONCLUSION 

The awareness about the NHE activities being 
conducted at the AWC was high; however, it 
was low amongst the NPNL group. The utiliza-
tion of this service was also low. Hence, greater 
focus needs to be given to the Nutritional and 
Health Education services to ensure that the ben-
efits of the ICDS scheme last long. 
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Introduction

Universal Immunisation Programme (UIP) was 

launched in India in 1985 with the objective of 

averting morbidity and mortality due to six 

childhood vaccine-preventable diseases (VPDs). The 

aim was to achieve 100% coverage of pregnant 

women with 2 doses of tetanus toxoid (or a booster 

dose), and at least 85% coverage of infants with 3 

doses each of Diphtheria-Pertussis-Tetanus (DPT) 

vaccine and Oral Polio Vaccine (OPV), one dose of 

Bacillus Calmette Guerin (BCG) and one dose of 

measles by 1990.
1
 Hepatitis B was added to the UIP 

schedule as a pilot project in 2002, and then 

expanded to all districts of 10 states, including 

Karnataka. 

Immunisation coverage has been steadily increasing, 

but the average levels remain far less than desired. 

As per National Family Health Survey-3 (NFHS 3) 

during 2005-06, the UIP coverage in India was 44%, 
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Abstract 

Introduction: Universal Immunization Programme (UIP) was launched in India in 1985, with the aim of 

averting morbidity and mortality due to six childhood diseases. The coverage in the state of Karnataka was 

77.4% and 78.3% in Belgaum District according to District Level Household and Facilities Survey (DLHS-4) 

in 2012-13. Urban slums, where nearly 25% of the Indian urban poor live, constitute one of the high risk 

areas for the vaccine preventable diseases. Objective:  To evaluate the Immunization Coverage in urban 

slums of Belgaum city and to know the factors associated with partial and non-immunization. Methods: A 

cross sectional study was conducted among 600 children using the World Health Organization (WHO) 30-

Cluster Sampling Technique from 1
st
 to 30

th
 December 2012. The mothers of the children were interviewed 

using Questionnaire designed by WHO, with modifications to suit our study. Results: Of the 600 children 

surveyed 69.3% of the children were fully immunized, while 29.8% were partially immunized and 1.17% 

were unimmunized. Immunisation status of the child was found to be significantly associated with literacy 

status of mother, socio-economic status of the family, the type of house they lived in and the immunisation 

status of the mother against Tetanus during her pregnancy. The reason most often given by the parent for 

partial immunisation was ill-health of the child; and for non-immunisation it was fear of adverse events 

following immunisation. 
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which is much less than the desired level of 85%. 

The coverage in urban areas was reported to be 58%, 

while that in rural was 39%. The coverage in the 

state of Karnataka was 55%.
2
 About 25% of the 

Indian urban poor currently live in slums. These are 

pockets of low coverage areas for immunisation. 

Urban slums are high-risk areas leading to a high 

rate of disease transmission, particularly for VPDs. 

Maternal and Child Health indicators in slums 

indicate health in slums to be 2-3 times worse than 

other.
3
 

The importance of knowledge / awareness about 

routine immunisation as a factor for its success is 

brought about by previous studies that “not aware of 

the needs of vaccination” is the main reason for 

children not being fully immunised.
 4 

This study was 

formulated against this background with an 

objective of evaluating the immunisation coverage 

in the slums of Belgaum city, and determining the 

factors associated with partial and non-

immunisation. 

 

Methodology 

This cross sectional study was conducted in the 

urban slums of Belgaum city over a period of one 

month from 1
st
 to 31

st
 December 2012. As per the 

data from Directorate of Municipal Administration, 

Government of Karnataka, there were 51 slums 

identified with Belgaum City Corporation limits, 

with a total population of 57214 in the year 2010.
5
 

This constitutes about 11% of the city population. 

World Health Organization (WHO) 30-Cluster 

sampling technique was used to collect the study 

sample.
6
 The 30 clusters were selected by 

Probability-Proportional-to-Size sampling. From 

each cluster selected, 20 children aged between 12 

to 23 months were chosen, giving a total sample size 

of 600.  

Mothers of the children identified for the study were 

interviewed using Infant Immunisation Cluster 

Questionnaire by WHO after making necessary 

modifications. Informed consent was taken from the 

mothers prior to administering the questionnaire. 

Immunisation status of the child was assessed by 

checking the immunisation card and BCG scar; and 

in cases where the immunisation card was not 

available, data given by the mother was relied upon. 

Immunisation during Pulse Polio Campaign 2012 

was ascertained by asking the mother. 

The Following criteria were used to categorise 

child’s immunisation status. Fully Immunised: A 

Child between 12 to 23 months of age who has 

received 1 dose of BCG, 3 doses each of OPV, DPT 

and Hepatitis B Vaccine and at least 1 dose of 

Measles Vaccine. Partially Immunised: A child who 

has missed at least one of the above mentioned 

vaccines, but not all. Unimmunised: A child who has 

not received any of the vaccines mentioned above. 

Socio-demographic data of the study participants 

was obtained. Distance from the nearest urban health 

centre (UHC) and Anganwadi centre (AWC) was 

also assessed. In cases where the child was found 

not to be fully immunised, reasons for the same was 

enquired for. 

Ethical Clearance for the study was obtained from 

the Institutional Ethics Committee of J N Medical 

College, Belgaum.  The data collected was coded 

and entered using Microsoft Excel software. 

Analysis was performed in Statistical Package for 

Social Sciences (SPSS) software 16.0 (trial version). 

The proportions of fully immunised, partially 

immunised and unimmunised children were 

calculated. Chi-square test was used to determine the 

association between various factors and 

immunisation status.  

 

Observations 

A total of 600 children were studied from 30 

clusters. Of them, 313 (52.16%) were males and 

47.84% were females. The mean age of infants and 

mothers was 17.14 (± 3.41) months and 22.6 ± 2.8 

years respectively (Table 1). Immunisation card was 

available in case of 64.17%; 55 (9.17%) mothers 

claimed that they were not provided with 

Immunisation cards.  

Immunisation Coverage:  Of the total 600 children, 

418 (69.7%) were fully immunised, 175 (29.2%) 

were partially immunised and 7 children (1.17%) 

were found to be unimmunised. The coverage for 

BCG was 98.5%. BCG scar was not visible in 14 

(2.37%) of the 591 children who had been 

reportedly immunized with BCG; this included 10 

children who had Immunisation records that stated 

that they had received BCG vaccine. The coverage 

for DPT declined from 97.2% for first dose to 85.5% 

for third dose; similar was the case for OPV (from 

96.7% to 85.0%) and Hepatitis B vaccine (from 

94.3% to 82.5%). The coverage was much lower for 

measles vaccine (71.3%). DPT and OPV dropout  
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Table 1: Socio Demographic Profile of Study 

Participants (N = 600) 

Variables No. (%) 

Birth Order 

 1 

 2 

 3 

 4 and above 

 

267 (44.5) 

213 (35.5) 

89 (14.8) 

31 (5.2) 

Religion 

 Hindu 

 Muslim 

 Sikh 

 

364 (60.7) 

230 (38.3) 

6 (1.0) 
Type of Family 

 Nuclear 

 Joint 

 Broken 

 

278 (46.3) 

318 (53.0) 

4 (0.67) 

Socio-Economic Class (Mod. B. 

G. Prasad) 

 I 

 II 

 III 

 IV 

 V 

 

1 (0.17) 

13 (2.17) 

94 (15.7) 

320 (53.3) 

172 (28.7) 

Living within 2km of UHC 222 (37.0) 

Living within 500m of AWC 472 (78.7) 

Mother  

Literacy status 

 Illiterate 

 Primary 

 High School 

 Secondary School and 

higher 

 

106 (17.7) 

286 (47.7) 

188 (31.3) 

20 (3.33) 

Working 94 (15.7%) 

 

rates from the first to third dose were 11.7% and 

14.2%, respectively. The dropout from BCG to 

measles vaccine was 27.2% and that from DPT-1 to 

measles vaccine was 25.9% (Graph 1).Only 351 

children (58.5%) had received at least one dose of 

Vitamin A supplement. The coverage for OPV-0 

dose was 80.7%, while only 49.0% received birth 

dose of Hepatitis B Vaccine.  

It was observed that 486 (81.0%) of the mothers had 

received adequate number of doses of Tetanus 

Toxoid injections, 74 (12.3%) had received 

inadequate number of doses (i.e. only one dose 

while they should have received two), while 40 

(6.7%) of the mothers had not received even a single 

dose of the vaccine. Majority (93.2%) of the 

children had received both doses of OPV during the 

National Immunisation Days in February and April 

2012. While 30 (5.0%) children had received at least 

one dose of OPV during either month, 11 children 

had not received a single dose of OPV during the 

Pulse Polio Campaign.  

Factors influencing Immunisation Status: The 

association between Immunisation status and  

Table 2: Association between immunization 

status and socio demographic factors 

Variables  Fully 

Immunised 

(n=418) 

Partial/ 

Unimmunis

ed (n=182) 

p-

value  

Socio Economic 

Class 

I – IV 

V 

 

 

311 (72.7%) 

107 (62.2%) 

 

 

117 (23.7%) 

65 (37.8%) 

 

0.01 

Type of House 

Pucca/Semi-

pucca 

Kachha 

 

313 (72.3%) 

105 (62.9%) 

 

120 (27.7%) 

62 (37.1%) 

 

0.03 

Literacy Status 

of Mother 

Illiterate 

Primary 

School 

High School 

Higher 

Secondary 

and above 

 
 

65 (61.3%) 

193 (67.5%) 

 

142 (75.5%) 

18 (90.0%) 

 
 

41 (38.7%) 

93 (32.5%) 

 

46 (24.5%) 

2 (10.0%) 

 

0.01 

Immunisation 

of Mother 

against Tetanus 

during 

pregnancy 

Adequately 

immunised 

Not 

Adequately 

immunised 

 

 

 

 
 

350 (72.0%) 

 

68 (59.6%) 

 

 

 

 
 

136 (28.0%) 

 

46 (40.4%) 

 

 

0.01 

 

Graph 1: Vaccination coverage 
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various socio-demographic factors have been 

depicted in Table 2. Immunisation status of the child 

was found to be significantly associated with 

literacy status of mother, socio-economic status of 

the family and the type of house they lived in. 

Immunisation status of the child also showed 

significant association with the immunisation status 

of the mother against Tetanus during her pregnancy. 

Factors such as distance from UHC or AWC, age 

and occupation of parents, religion and type of  
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Table 3: Distribution of Study Participant 

According to Reasons for Partial Immunisation 
Reasons for Partial Immunisation  No. (%) 

Ill health of the child  76 (43.4%) 

Out of station for a period of time  49 (28.0%) 

Refusal to take more than one injection 

a day (Hep-B)  

15 (8.6%) 

Unaware of 2nd/3rd doses or that of 10 
months  

17 (9.7%) 

Experience of Adverse Event 

Following Immunization in previous 

dose  

5 (2.9%) 

Forgetfulness of the parent  9 (5.1%) 

Advised against by practitioners of 

Other Streams (Homeopathy)  

2 (1.1%) 

Vaccinator rude/ uncooperative  2 (1.1%) 

Total 175 (100%) 

 

Table 4: Distribution of Study Participant 

According to Reasons for Non Immunisation 
Reasons for Non-Immunisation  Number  

Fear of Adverse Effect  2  

Past experience of Adverse Event 

Following Immunization in 

neighbourhood  

2  

Advised against by practitioners of 

Other Streams (Homeopathy)  

1  

Advised against by religious leaders  1  

Vaccinator Uncooperative/ Rude  1  

Total 7 

 

family were found to have no significant association 

with the immunisation status of the child. Similarly 

no significant association was seen with age, sex and 

birth order of the child, or retention of immunisation 

card.  

Reasons for partial/non immunisation: A total of 

175 children were found to be partially immunised 

and seven unimmunised. The reason most often 

given by the mother for partial immunisation was ill-

health of the child (Table 3). The most common 

reason for non-immunisation was fear of or a 

previous experience of adverse event following 

immunisation in a child they knew (Table 4).  

 

 

Discussion 

The overall immunisation coverage for vaccines 

under UIP was found to be 69.7% which is much 

below the target to be achieved (85%). According to 

DLHS – 4 (2012-13), the coverage of immunisation 

was 77.4% in Karnataka state and 78.3% in 

Belgaum district.
7
 Similar studies done in slums of 

other cities of India showed comparable results; the 

coverage was 61.9% in Bareilly, 71.7% in 

Ahmedabad and 72.4% in Rewa, while it was much 

less in Surat (29.9%).
8-11

 There appeared to be no 

significant difference in the immunisation coverage 

with respect to sex of the child, similar to the studies 

from Bareilly, Ahmedabad and Surat.
8,9,11

 In the 

study in Rewa by Trivedi R, et al, immunisation 

coverage was significantly better among male as 

compared to females.
10

 The study was restricted to 

slums listed under the Belgaum City Corporation. 

This led to the exclusion of non-enlisted slums, 

where the scenario may have been worse 

considering the fact that the Government-initiated 

Intensified Immunisation campaigns were largely 

restricted to slum areas listed under the City 

Corporation.  

Factors influencing the immunisation status included 

literacy status of mother, socio-economic status of 

the family and the immunisation status of the mother 

against Tetanus during her pregnancy. No 

significant association was seen with age, sex and 

birth order of the child, retention of immunisation 

card, or religion. Chaudhary V. et al, found that the 

immunisation coverage was significantly lower 

among the Muslim community in slums of Bareilly.
8 

The reason most often given by the parent for partial 

immunisation was ill-health of the child. The most 

common reason for non-immunisation was fear of or 

a previous experience of adverse event following 

immunisation in a child they knew. Similar reasons 

were stated in most of the other studies.
8,10

 

Conclusion 

In spite of intensified campaigns to improve the 

immunization coverage, we have not been able to 

reach the target of 85%, especially in high risk areas 

such as urban slums. Further efforts are required to 

remove the ignorance and fear that the public 

harbours with regards to vaccines, and thereby 

improve the immunisation coverage. Mechanisms 

need to be strengthened to follow up and identify 

children who miss their vaccination. 
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ABSTRACT

Inkoduction: Chronic obstructive pulmonary disease (COPD) has become an important non-
communicable disease worldwide with a rising global incidence. It is a major cause of morbidiry and
mortality globally. Co-morbid conditions usually have significant impact on heaith status, healthcare
utilization, all-cause hospital admissions and mortality in COPD patients. Metabolic syndrome (MetS)
is a common co-morbidity in COPD and is a risk factor for cardiovascular disease (bVpt. This case
control study rvas designed to assess the association of metabolic sy.nclrome rvith COpD.

Methods: It rt'as a case control biindecl observational sfudy. We evaluatecl 266 pahents;142 cor-rsecutive
COPD patients and 124 age and sex-matchecl ccntrols without COPD and carclio.,,ascular clisease frcrn
the medicine and pulmonary medicine outpatient department.

Results: Prevalence of MetS was significantlv higher amongst patients of COpD compared to controls
69'7%vs' 30'6% and odd ratio of 5.2(95% C.I. of 3.0 to8.7,p<o.ooor;. Frequenry of MetS according to
severity of COPD were72.7%o,76.5oA, 63.6o/o, and 67.7%in GOLD stages I II, ilI, and rV respectiyelv.

Conclusion: The frequency of MetS high in COPD patients and COpD is arr independent predictor of
Mets. screening for Mets should be a part of routine evaluation of peopie with CopD.

Keyut or il s: Met abol ic sy n d r om e, COID, cn r ilio ttt;cr t l.a r d i sc a ses.

,s

INTRODUCTION

COPD is a common litestyle related clisease in
genetically predisposecl inelividuals. It is a progressive
disease draracterized by airllow iimitation that is
e:lher not reversible at all or oniy fartiaily reversible.
Systematic review and meta-analysis of 67 studies
revealed prevalence of pl-rysiologicaily defined cl.rrunic
obstructive pulmonarv disease in aclults agecl >40 vrs
is 9-10%1. An ir-rternational multicentre study (BOLD
project) reported a prevalence of advanced (stage II
or higher) COPD of ii% to 10%; r,vith heterogeneity
across centers and sexr x 4. COPD is expected to
become the third leading cause of mortality and
fifth leading cause of disability-adjusted life years
(DALYS) by the year 2020s,6.

The morbidity and mortality is increased in

patients with associated comorbidities e.g. metabolic
syndrome, atlerosclerotic vascular Cisease, obesiti,,
sleep apnoea slmdrome and heart failure etcT-l1.

Among varions co-rnorbidities, cardiovascular
disease is a r:;rajor problem il patients r,vith COpD11,
r2,However, even in advanced COpD; cardiovascular
disorders are responsible for large number of deatll
accounting for mortality in nearly 25% of patientsri.

Metabolic syndrome .is characterizecl by central
obesity, an elevated level of triglycerides (TGs),
elevated blood pressure, a decreased ler.ei of high-
clensify lipoprotein (HDL) cholesterof and an
iucreased 1eve1 of g1r-rcose. MetS increases CVD risk
by 2 times 1 and type 2 diabetes mellitus risk by 5
tilnes.i6

The ainr of this str-r6lr,, 11,6s to compare the
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prevalence of metabolic s).ndroine in people rvitJr

COPD age and sex matched controls and to exanlinc
tl-re relationship between various predictors c;f

It4etabolic syndtome in people with COPD.

MATERIAT & METHOD

Study design: It r,vas a prospective case control
blinded observational stud;r. We evaluate d 266

patients; 142 consecntive COPD patients and 124

age and sex-matched controls without COPD and
cardiovascular disease recmited from the meclicine
and pulmonarv medicine outpatient department.

Study population and sampling size; All
consecutive patients suspected to have COPD
and attending Pulmonary medicine and Medicine
orrtpatient on pre specified days and u,ho cousentecl
to participate in the studv were screened for COPD.
COPD patients were diagnosed basecl on relevant
symptoms, physical examinatiory and presence of
risk factors.

I)iagnosis of COPD was confirmed by post-
bronchodilator spirometry r.r,hich rvas performed
15 min after administration of four doses of
salbutamol sulfate (100 pg per dose). Pre- and post-
bronchodilator spiromeLqz r.vas performed according
to American Thoracic Society/European Respiratory
Society recomn-renclations using a spjrometer
(Spirolab 11)14 in all subjects" The diagnosis of COpD
and its severity were determined according to Global
hritiative for Cfuonic Obstructive Lung Disease
(GOLD) cliterials. Patients fulfilling criteria ior COpD
were enrolled as cases and those tvho did not fulfii the
standard diagnostic criteria were eruolled as controls.
Detailed history lvas taken from each eligible patierrt.
Exposure to tobacco smoke and biomass ftrel smoke
and its intensity and duration r,r,ere recorded.
Physical exanination included recording of Bp, waist
circumference, r,r,eigl-rt and height using app r:opriate
tools and follorving staldard gtLiclekne, Clinical
examilation of respiratorv svstem rvas canieri otrt to
clocument obstructive t-rinvay disease ancl to rule out
other tbrms of pulmonarv diseases.

l\tletS rr as defined by modified NCEP A'I'f, III
criteria for south Asian population as ant, tluee out
of follou.irrg five: \'Vaist circrrmference >90cnt in male
;urd >80 cm in female, Fasting giucose >100 nrgidl,
Systoiic RP130 mmHs or diastolic BP >E5 rnmHg

or on treatment of hypertensiory HDL cholesterol
<,10 mg/cil in men arLd <50 mg/dl in females or
specific medication, TG >150 mg/dl or on specific
medicationl5.

Physical activity index (PAI) rvas calculared by
using The Global Physical Activitv Questionnaire
developed by WHO for physical activity surveiilance.
It collects information on physical activih
participation in three settings (or domains) as ivell
as sedentary behaviow, comprising of 16 questions
/D1 D1 L\ n^ J^_^:_^ii i-i'j.oi. iir€ C.OihdijtLS are: Activity at i,.r,Oik, Travel
to and from places, Recreational activities. Physical
activity index lvas calculated by sum total minutes
of moderate activity multiplied by four and total
minutes of vigorous activity multiplied by eigl-rtl7.

Biomass fuel exposure index was calculated
by daily hours of exposure multiplied by years of
exposure. Blood biochemishy was done in a fasting
state to estin'rate Blood sugar, Lipid profile rvas

measured using, standard kits in fuIly autornatic auto
analyzer and LDL-C was derived using Freidtvald
formuia (none of our patienl r,vas having triglyceride
levels >400). Arterial sample was taken in heparinised
2 ml syringe from radial artery to estimate Po, Pco,
and SPo, in patient rvith severe and very severe
disease.

STATISTICAL ANALYSIS

Results lvere expressed as mean + SD for
qu antitative variables and percentages for qr-ralitative
valiables. Chi-square r/as performed in order to
identity differences in categorical rrariables between
subgroups. Paired t Test was used to test tl-re

significance of the results obtained. The association of
clemographic characteristics and CV risk factors with
CO)PD was analvzed by calculating Odds ratio and
their 95% C.L and significar.ce of differenies in mean
values betrveen sfudy groups was compared usir.rg

unpaired t test. Independent associa tion of NIetS as a

dieasure of insulin resistance acijusted for age and sex
\..rith COPD rvas analyzed using logistic regression
ar-ra1ysis. Categoricai variables were reported as

percentages and continuous r.ariables as meantsd. 2

tailed significance at <0.05 u.as taken as statistically
significant. Statistical analysis n,as performed using
Epi info, r,ersion 3:4

{,



I

\
RESULTS

Details of clinical characteristics of COPD

patients and controls are depicted in tables 1 and 2

ar-rd Clinical chalacteristics of COPD patients with
and without Metabolic syndrome in tables 3 and 4.

Patients of COPD and controls were matched for age

and sex (54.8t11.8) years vs. (53.5t11.6) andM(59.2%)

In female COPD patients 13(39 .4%),73(38.2%),

20(45.5%), and 12(38.7%) in mi1d, moderate, severe/

very severe respectively and 58(40.8%) of the total

female study population. (Tabie-S, Figure-L).

Frequency o{ metabolic s5rndrome in COPD

patients and controls: Prevalence of Metabolic

sl,ndrome was significantly higher amongst patients

of COPD compared to controlsgg(69.7%) vs.38(30.6%)

and odd ratio of 41.53; p<0.0001.

Frequency of distribution of components of

MetS in COPD patients: In our study, 45(45.5%)

patients had 3 components of metabolic syndrome,

whereas number of patients with 4 comPonents

of metabolic sr,mdrome was 39(39.4%) and while

1,5(1,5.2%) patients had all the 5 components of

n-retabolic syndrome. The n.rost freor-rent Sssociation
in COPD patient with metabolic syndrome lvas

dyslipidaemia (low HDL in 76.7% and high TG

n 31.7% palielrts), h,vpertension (71.8%), r-liabetes

mellitus or impaired fasting blood glucose {6a.1%)

and visceral obesity (59.9%) o{ the patients.

Correlation of severity of COPD with ptevalence

of MetS: Of the 142 COPD p a tients, 99 (69 .7 %) p anefis
had MetS and frequency of NIetS according to GOLD
stages I, II, III, and IV lvere 72.7"/r, 76.5%, 63.5%,

and 671%. COPD w'as significantlv associated r,vith

higher Smoking index, BIr4F exposure index, LrL.ncal

obesity, physical inactirrity, hvpertension, Diabetes

lnternotilttLtl |)tlrnot ttJ Fhysiologtt, Jatrunry-]ure, 20i6, Vot. 1, No 1 17

and dyslipiciaemia. Modelling these v;rriables into

Iinear regression revealed COPD as an independent

predictor of rnetaboiic svndrome. Association

between Po", Pco, and SPorlvith Metabolic syndrome

lvas not Iound to be statistically significant in

correlation matrix.

DISCUSSION

Watz eL alte had reporteC a ii'real.r age of 64.0t6.5 in
their COPD cohorts. In our study the possible reasons

for early age of onset of COPD cor.rid be early age of

srnoking, early and increased duration of exposure of

biomass fuel and ETS. We reported a higher freqnency

of MetS in female patients of COPD, 7 2.4"/" compar ed,

to nrale patients 67.9% (p: 0.462)- Mean smoking

index n as higher in COPD group compared to

controls (818.7t524.0 vs.6\0t497.1) (p=001) as shown

in table-2. Mean smoking index ruas also higher

in COPD patients with MetS compared to COPD

patients rvithout MetS (929.3t532.6 vs. 564.1t405.8)

(p<0.000) as shown in table-.tr.

The irequency of cenh'al obesity r,r'as lugher in
COPD patients than that of controls (57 '7'k vs.27 .4"/o)

(p= 0.015) as sholvn in table -1. Frequencv of central

obesity was also higher in COPD patients with MetS

than that of COPD patients *'ithout iv{etS (79.8% vs'

21%) (p = 0.005) as shorvn in table -3.

The frequency of hypertension rvas higher t'r

COPD patients than that of controls (68.39/. vs.

50.S%) (p=0.0a5) as shown in talrlc -1.\\/e rePorted

a higher frequency of hvpertension in COPD and

r.vith increasing severity of COPD. Ti-re frequenc,v of

diabetes rvas higher in COPD paticrlt than thzrt of

controis (22.5'%vs.72.1%) (p-0.026) irs sl-rorvn ir.r table

-1. The frcqr-rency of diabetes r''..as l-ii.qhcr in patients of

COPD with N{etS than that of COPD patierrts rvithout

vs'67(54'0%)respectively' 
The main finding of our study was a high

Diskibution of COPD patients according to prevalence of MetS of 69.2% in COpD patients
severity of COPD and gender are depicted in table c.mpared to30.60/o i.npatie-nts withor,r.t COPD (95%

5. Ol 1.42 COPD patients ir-r study population rvhen C.l. of S.O to 8.7, p< 0.0001) as sho*n in table -7.Wag
analysed distribution of gender in COPD patients et alle noticed MetS in almost half of the patients with
according to severity of COPD; Of the total 142 chronic bronchitis and COpD, average 47.5%. Mean
patients 84(59.2%) were male and 58(40.8%)- In male age of parients in our study was loi+,er (54.8+11.8 vs.

COPD patients 20(66.60/,), 21'(61.8%), 24(54.5"/'), and 53.6t[..6years) for bothCOPD patients and controls.
19(61.3%) in mild, moderate, severe/ very severe The mean age in a study by Marquis et all8 for COPD
respectively ar'ld M(59.2%) of the total male study patients was 66+7 years and mean age for controls
popularion, g.as 63+6.

t-
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Table no. 3. Clinical characteristics of COID patients rvith and without NIetS (discrtete variables)

Table no. 4. clinical characteristics of CopD patients with and without Mets

Table.S. Distribution of CoPD patients according to severity of Cop.D and gender

19t
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Characteristics COPDpatients
withoutMetS (n=43)

COPD patients
withMetS (n=

ee)
Odds ratio P value

Male(n/%) 27(62.&"1,) s7(57.6%) 0.339 0.s61

Rural (n/%) 26(60.5'/o) 65(65.7%) 0.348 0.551

Smokers (n/%) 37(86'1,) 81(81.8%) 0.393 0.537
BMF exposure {n/%) 31(72.1%) 77V7.8%) 0.522 a.466
Obese (n/%) 13(303%) 4et49.5%| 4.630 0.033
Truncal Obesity (nl%, 03(w%) 82(U.8o/o\ I d./ J5 0.000
Hieh Blood Pressure (nl%) 10Q33%) B7(.87.9%l 57.591 0.000
DM{nfl.) a2{4.7%) 30(30.3%) 73.909 0.001

DysEpidemia - Lorv HDL /
Hyperkigiyceridemia/ on Rx (n/%) 2L(48.8"/o\ B0(80.8%) 1,4.279 0.000

Characteristic
COPD patients
withoutMETS
(n= i13)

COPD patients
with METS
(n= 99)

P value
95% Confidence interval

Lower Upper

Age(years) 54.35!12.417 53.26t11.399 .625 -3.324 5.496

Smokingindex 554.19r405.805 929.29t532.658 .000 -527j3,81 -202.833

BMF expsure index 64.72!16.4A0 107.78!65-832 .000 -66.857 -28.466

Physical activity index L895.81x717.078 872.93x429.488 .000 / 6/ .351 1258.438

BMItkg/rr'?) 23.97x3.829 25.26x4.446 .069 -2.874

Waist{srs} 79.40!6.492 90.17r8.148 .000 -IJ.JZO,

SBP(mmHg) 127.26!22.082 146.02116.998 .000 -26.307 -'t1.222

OBP(mmHg) 76.9318.455 85.9015.572 .000 -17.782 -6.155

FBS tmg%) 89.14!12996 110.53121.458 .000 -77.L82 -i5.589

HBA1C (%) 4.56t.678 6.2811.803 .000 -2.141 -1.316

T.Choleterol (mg%) 7-15.93!32.291 147.46!65.794 .000 -47.747 75.327

Trigiyceride (mg%) LlU.++L42./1 r r.I6.56tbb.r95 -U(,J -+b.4bz -Y.dur)

HDL(mg%) 40.s3130.040 38.68x15.796 .703 -7.869 11.585

74.28x32.453 86.02!34.432 .011 -27.749 -)./ J3

FEV, /L 'J,.09t370 1-.20!.374 126 -.244 .030

FEv1Fvc/L 54.72t16.641 60.1 1t12.340 .061 -1 1,036 .255

SEYERITY OF COPD MALE (n=84) FEMALE (n=s8) Total & oo of total ln=142)

MiId COPD 20(66.60/.) 13(3e.1%) 33(23.2%)

Moderate COPD 2r (61.s9{,) r 3(s8.2%) 31(23.92/o)

Ser.ere COPD 2,1(51.59t ) 20(45.5%) 1,1(31%)

Verv Sevele COPD 19(61.31.,) 12(-;3.7%) 31(21.8i.)
Total 64(59.20l;) 56(10.8%) 112i1009/.)

a

o\_

.107

-8.227

LDL{mg9i,)
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Table no. 3. Clinical characteristics of COID patients rvith and without IV{etS (discrtete variab les)

Table no. 4. clinical characteristics of CopD patients with and without Mets

J

Table.S. Distribution o{ COpD patients according to severity of COPD and gender

COPD patients
without MetS (n= 43)

COPD patients
withMetS (n=
ee'

Odds rafio P value

Male(n/%)
.6%) 0.339 0-567Rural (n/%)

26(60.s%
0.554Smokers (n/9/,)

81(81 0.393 0.537BMF (n/%) 31(721%)
0.522 0.466Obese (n/%)
4.63A 0.033Truncal (n/%')
/ o./ JJ 0.000Blood Pressure

9%) 57.591 0.000DM(n//;)
13.909 0.001

onRx (n/%)

Dyslipidemia - Low HDL /
21(48.8o1o]t 80(s0.8%) 74.279 0.000

Characteristic
COPD patients
withoutMETS
(n= 43)

COFD patients
with METS
(n= 99)

P value
95% Confidence interval

Lower Upper
Age{years) 54.35!12.412 53.26!:11.399 .62s -c.J/4 5.496Smokingindex 564.19*405.805 929.29x532.658 .000 -527.387 -202.833BMF expsure index 6412!46.4AA 7A7.78l:65.*? .000 -oo,D5,/ -28.466Physical activity index

BMI[kdm,)
1,895.81!717 .078

23.97x3.829

872.93x429.488

25.26x4.446

.000

.069

787.331.

-2.814 $7Waist (cms) 79.40t6.492 90.17x8.148 .000 -13.326 -8.227SBP(mmHg) 727.26t22.082
.000 -26.307 -'11.222DBP(mxrHg) 76.93t8.455 85.90r5.572 .000 -11.782 -6.L55

FBS (mg%) 89.1+t12996 110.53121.4s8 .000 -27.182 -1s.589HBA1C (%) 4.56!.678 6.28r1.803 ,000 -).141 -1.316T.Choleterol (mg%) 775.93!32.291 147.46t65.794 .000 -47.74? -75.327Trigiyreritie (mg%) 72A.Mt42.27"t i48.58166.i95 .UUJ -46.462 -y.dtrbHDL{mg'i.) 40.53t30.040 38.68r15.796 .703 -7.869 11.585

FEV, lL

70.28!32.153

L.09+3ZA

86.02x34.432

1.20!.374

.011

. t/u
-27.749

-.240

-J./ J.)

.030rEvl/FYC/L 54.7U16.644 60.1 1112.340 .061 -11.036 .255

SEVERITYOF COPD MALE (11=34; FEN.lALE (n=SS)

MiId COPD 20(66.6%) 13(39.1%)
33(23.2"/L)Moderate COpD

21(61.8"i;,) 1 (38.2%) 34(23.99.,)Severe COPD 24(54.5%) 20(45.s%)
44(31%)Verv Severe COPD 1e(61.3%) 12(3s7%) 31(2i.89r,)Total

E4(59.2o;1,) sE(10..s%)

l

(continuous variables)

I
rl

&-)

Characteristics

1258.438

146.02!76.998

Total & 9, of total (n=142)

112(1 00:i,)
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INTRODUCTION 

Peripheral artery disease (PAD) is an important 

healthcare problem in developed nations, associated with 

considerable morbidity and mortality.  

It results from obstruction of large peripheral arteries, 

exclusive of the coronary and intracranial cerebrovascular 

system, most commonly due to atherosclerosis. Most 

typically, it is referred to in relation to the lower limbs.
1 

Other studies have corroborated these findings, showing 

up to a twofold to fourfold increased risk of mortality in 

patients with intermittent claudication, predominantly 

from cardiovascular disease.
2
 Patients can be stratified 

into groups according to symptom severity. One half of 

all PAD patients older than 55 years are asymptomatic. 

Of the symptomatic patients, approximately 40% 

experience intermittent claudication, and 10% have 

critical limb ischemia. There is also considerable overlap 

between PAD, cerebrovascular disease (CVD) and 

coronary artery disease (CAD),
 
with the presence of PAD 

being associated with and increased risk of CVD and 

CAD and their consequences.
3-5

 People with PAD have 

4–5 times greater risk of dying from a cardiovascular 

disease event compared to those without, and a 2–3 times 

greater all-cause mortality.
6,7

 

ABSTRACT 

 

Background: Peripheral arterial disease (PAD) is associated with significant morbidity and mortality and is an 

important marker of subclinical coronary heart disease. In some studies it has been found that surgical intervention 

alone or physical training alone does not provide good results. Aim of the study was to assess the reliability of ankle 

brachial index in patients with neurological deficits on ischemic episode of limbs following Burgers exercises. 

Methods: It was an open labelled clinical trial. Total 35 patients of both male and females were included in this open 

labelled clinical trial. Two measuring technique ABI and VAS, one exercise program, unsupervised home exercise 

program and patients advice was part of procedure. Intervention was given at 1
st
 day, 3

rd
 month and 6

th
 month. 

Results: The study proves  that VAS,  ABI  showed  statistical significant difference when analyzed   between 1st  

day to 3
rd

 month, 1
st
 day to 6

th
 month  and  3

rd
 month to 6

th
 month  with ‛ p ’ value <0.0001. 

Conclusions: Physical therapy in the form of Burger’s exercise with life style modification is significant in improving 

quality of life in the form of reducing severity of claudication pain and improving walking distance. Therefore the 

present study concludes that ABI is a reliable, simple, safe and standard gold diagnostic tool in assessing ischemic 

episode of the limbs in patients with neurological deficits following burgers exercises. 
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Several population-based studies based on predominantly 

white European populations have found the prevalence of 

PAD to be between 6% and 18% over the age of 55 

years.
8-10

 The prevalence rises with age and has been 

found to be approximately 20% in people over 70 years 

of age
 
and up to 60% in the over 85 age group.

11 

In age- and gender-adjusted logistic regression analyses, 

black race/ethnicity current smoking diabetes 

hypertension hypercholesterolemia, and low kidney 

function were positively associated with prevalent PAD. 

Elevated fibrinogen and C-reactive protein levels were 

also associated with PAD.
2 

South Asians living in the United Kingdom have a higher 

mortality for ischemic heart disease than Europeans and 

Blacks have a higher CBVD mortality in both sexes. 

However studies both in the United Kingdom and India 

suggest PAD prevalence is lower in South Asians than in 

Caucasians in general population, diabetic and CAD 

cohorts.
12,13 

Initial therapy is preventive for all patients with a focus 

on aggressively controlling modifiable traditional risk 

factors for coronary artery disease and PAD. Smoking 

cessation, controlling elevated blood pressure and blood 

glucose, losing excess body fat, exercise, treating 

hyperlipidemia with statins, and the use of antiplatelets 

are crucial first steps in the management of the PAD 

patient. Revascularization is reserved for the very 

symptomatic patient or those with critical limb ischemia.
 

In some studies it has been found that surgical 

intervention alone or physical training alone does not 

provide good results. If the above two are combined in 

treatment of patients there used to be better results with 

respect to symptom free walking distance (SFWD) and 

maximal walking distance. 

So it is essential to assess the reliability of ankle brachial 

index in patients with neurological deficits on ischemic 

episode of limbs following Burgers Exercises 

METHODS 

The eligible population of the study composed of 35 adult 

participants, clinical diagnosed with acute peripheral 

arterial disease of the limb. Sample size was calculated 

based on the past hospital records for the last three years.  

Inclusion criteria   

It includes patients suffering from ischemic neurological 

damage having mild pain while walking, skin changes 

such as pallor, shiny appearance of the skin, decreased 

skin temperature, absent pulses in lower extremities and 

acute on chronic presentation like: sever pain on walking 

relatively shorter distance, sensory neurological 

disturbances such as paraesthesia, decreased tolerance to 

hot or cold temperature, Oedema in the distal segments.  

Exclusion criteria   

Patients with gangrene, necrosis of peripheral parts of the 

limbs, unstable angina, acute MI, uncontrolled 

hypertension, neuropathies of unknown origin like 

myopathies, metabolic disease conditions and neoplasm. 

Written informed consent was taken from all the 

participants. The protocol of the study was approved by 

the Institutional Review Board.  

Study design 

This study was an Open labelled clinical trial where 

intervention was given at 1
st
 day, 3

rd
 month and 6

th
 month. 

The period was divided into 3 parts: baseline assessment, 

follow up assessment at 3
rd

 month and 6
th

 month was 

done. They were assessed for pain intensity using VAS, 

ABI.  

Intervention 

Two measuring techniques (ABI & VAS), one exercise 

program, unsupervised home exercise program and 

patients advice was part of the procedure. Burger - Allen 

exercises were administrated to patients. These exercises 

are repeated six to seven times at each setting and done 

several times a day. It was done in the following steps:  

Step 1: Support leg in an elevated position at 60 to 90˚ 

for 30 to 180 seconds or until blanching of the extremity 

occurs. The patient was instructed to actively dorsiflex 

and planter flex the ankle throughout the procedure.  

Step 2: Allow feet to dangle over the edge of the bed for 

2 to 5 minutes or as long as it takes to produce 

hyperaemia, then add 1 minute. Total time should not 

exceed 5 minute.  

Step 3: Place legs in a horizontal position for 3 to 5 

minutes. 

Following advice was given to the patient to quit tobacco 

consumption and alcohol use. Regular exercise such as 

walking three times daily for 15 to 30 minutes, walking 

10 steps further when the pain begins then resting until 

pain disappears before continuing. This guide line is 

given by Dutch College of General Practitioners. Along 

with this diet advice was given such as eat healthy with a 

restricted cholesterol intake as a home remedy 
14-16

 

Outcomes 

The outcome measures in this study were VAS, ABI. Pain 

score of the patients involved in this study were recorded 

by using the Visual Analogue Scale (VAS). ABI is a ratio 

of ankle systolic pressure to brachial systolic pressure. 

The systolic pressure of the lower extremity was 

measured by positioning a Pneumatic Cuff around the 

ankle above the malleoli. Colour Doppler probe was 

placed on the anterior tibial or (posterior tibial or 
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dorsalispedis) for flow detection. The cuff pressure was 

gradually inflated until flow signals disappeared. Cuff 

pressure was then deflated and the pressure at which the 

flow signals appeared was taken as the ankle systolic 

pressure. The brachial systolic pressure was measured 

with the cuff is tied to upper arm, inflated until flow 

signals disappeared. Slowly the pressure was released and 

the pressure at which flow signals appeared was taken as 

the brachial systolic pressure.  

Statistical analysis 

Statistical analysis for the present study was done using 

(SPSS) version 21. Mean, standard deviation, paired and 

unpaired ‘t’ test, were used. VAS was compared using 

Wilcoxn matched paired test. Probability values <0.05 

were considered statistically significant and probability 

values <0.001 were considered highly significant. 

RESULTS 

There were 32 males (91.43%) and 03 females (8.57%) 

participated in this study. The side affected and habits are 

given in table 1. Minimum age of the participants in the 

study was 35 years (Table 1 and 2) and maximum age 

was 65 years with mean age of 54.23±7.55. Mean height 

was 160.83cm±6.74 cm and mean weight was 62.29±7.52 

kg. The improvement seen in outcome measures is 

mentioned in Table 3. Here VAS showed statistical 

significance when compared from 1
st
 day to 3

rd
 month, 1

st
 

day to 6
th

 month and 3rd month to 6
th

 month with p value 

<0.0001. Similar trend was seen in ABI when compared 

from 1st day to 3rd month, 1st day to 6th month and 3rd 

month to 6th month with ‛ p ’ value < 0.0001. 

Table 1: Distribution of samples by gender, sides 

affected and habits. 

Factors No of Samples % of Samples 

Gender   

Male 32 91.43 

Female 3 8.57 

Sides affected   

Left 23 65.71 

Right 12 34.29 

Habits   

No habit 3 8.57 

Smoking 12 34.29 

Chewing and 

smoking 
3 8.57 

Smoking and 

alcohol 
13 37.14 

All 4 11.43 

Total 35 100.00 

 

Table 2: Mean, SD, minimum and maximum of age, height, weight, BMI and duration of illness. 

Variables Minimum Maximum Mean Std. Dev. Median 

Age 35.00 65.00 54.23 7.55 56.00 

Height (cm) 152.00 177.00 160.83 6.74 160.00 

Weight (KG) 45.00 78.00 62.29 7.52 62.00 

BMI 17.10 36.00 24.45 3.75 25.00 

Duration 6.00 15.00 10.78 2.35 11.00 

Table 3: VAS, ABI outcome.  

Visual Analogue Scale (VAS) scores at 1
st
 day, 3

rd
 month and 6

th
 months by Wilcoxon matched pairs test 

Time points Mean   SD Mean Diff. SD Diff. % of change Z-value P-value 

1
st
 day 7.02 1.32      

3
rd

 month 6.25 1.29 0.77 0.73 10.98 4.0145 0.00001* 

1
st
 day 7.02 1.32      

6
th

 month 5.22 0.96 1.80 0.72 25.62 5.1431 0.00001* 

3
rd

 month 6.25 1.29      

6
th

 month 5.22 0.96 1.03 0.71 16.44 4.5998 0.00001* 

Ankle brachial index (ABI) scores at 1
st
 day, 3

rd
 month and 6

th
 months by paired t test 

1
st
 day 0.74 0.06      

3
rd

 month 0.75 0.06 -0.01 0.01 -1.74 -11.1706 0.00001* 

1
st
 day 0.74 0.06      

6
th

 month 0.77 0.05 -0.03 0.01 -3.37 -23.6854 0.00001* 

3
rd

 month 0.75 0.06      

6
th

 month 0.77 0.05 -0.01 0.01 -1.60 -10.9696 0.00001* 
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DISCUSSION 

The aim of the present study was to assess the reliability 

of ankle brachial index in patients with neurological 

deficits on ischemic episode of limbs following burgers 

exercises. 

The results of the present study stated that there will be 

improvement in clinical parameters / long term outcomes 

in patients with neuropathy/ neurological deficits 

following acute / acute on chronic ischemic limb episode, 

who have selected for physiotherapy and rehabilitation. 

In present study, therapy was on the first day, follow up 

of third month and then sixth month. Home program was 

explained to the participants. There is significant decrease 

in pain score between 1
st
 day to 3

rd
 month and that of 6

th
 

month which suggests that burgers exercise helps in 

reducing pain in patients with PAD.  

In the present study, score of ABI improved gradually 

from 1
st
 day to the analysis of 6

th
 month. So the study 

suggests that burgers exercise performed several times in 

a day and regular exercise such as walking three times 

daily can helps to improve ankle brachial index in 

patients with PAD. Present study also concludes that 

claudication pain distance improved in patients with PAD 

so ABI can be used as gold standard method to diagnose 

and assess severity of PAD in the legs. The burgers 

exercise and daily walking for 15- 30 minutes helps in 

reducing claudication symptoms in patients with PAD.
14

 

The limitation of this study is the small sample size; 

hence the results cannot be generalized. In the future 

similar type of study can be done but including 

individuals who have PAD with diabetes, since diabetes 

is on the rise in our country and find out measures to 

reduce the level of disability associated with it. 
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Abstact 

Introduction: Job stress is inevitable, but it is mismanaged stress that is damaging in its consequences. Working as a doctor 

may entail higher levels of stress and it is shown that teaching in addition to their clinical role, may increase their levels of 

stress. Nevertheless, studies on job anxiety are scarce with teachers working in medical colleges. In the present study, job 

anxiety levels were analyzed among groups of medical teachers belonging to different departments and colleges. 

Methods: A pre-tested, structured questionnaire on job anxiety was administered to teachers each in government and private 

medical college, through an independent person. Job anxiety scores were calculated and analyzed by non-parametric Mann-

Whitney ‘U’ test. 

Results: Job anxiety levels were significantly higher (P=0.002) among teachers working in private medical college compared to 

those in government college. It was found that job anxiety levels were more (P<0.001) in clinicians compared to basic science 

teachers and also in female teachers compared to male teachers (P=0.016).  

Conclusions: The findings of the study point towards the need for job-related interventions aimed at preventing burn-out among 

medical teachers, probably through more meaningful faculty development programs. 

Key words: job anxiety, burn out, medical college teachers 

 

Introduction:  

Job stress is inevitable and teaching is considered a 

highly stressful occupation, especially medical 

teaching, which demands very high standards. 

Burnout syndrome is a negative affective response 

occurring as a result of chronic work stress. Burnout 

is characterized by physical and emotional 

exhaustion, apathy, cynical attitude, low personal 

accomplishment and reduced self-control. Several 

studies on occupational stress have demonstrated 

that burnout has a strong impact on certain 

professions, teachers in particular.
1
 There is a 

reasonably large body of published research 

evidence available which indicates that teaching is a 

'highly' or 'extremely highly' stressful occupation for 

up to one-third of its professionals.
2
 

While the early theories of burnout syndrome 

focused exclusively on work-related stressors, recent 

research adopts a more integrative approach where 

both environmental and individual factors are 

studied. Nevertheless, such studies are scarce with 

teacher samples, especially working in medical 

colleges. In the present study, a comparison is made 

on job anxiety levels in two different groups, ie, 

medical teachers of Government College and private 

medical colleges.
3 

Furthermore we evaluated the job 

anxiety among clinical and nonclinical; male and 

female teachers.  
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 The different occupational groups will have varied 

demands in their profession. They influence on the 

psychological state, which in turn affects their 

performance and achievements.
4 

The implication of 

the study has its impact in medical education and 

warrants counseling to develop positive personality 

growth. To best of our knowledge, there is no study 

available to assess the level of job stress among 

medical college teachers. We also aimed to compare 

these variables to identify the differences among 

male and female teachers as well as clinical and non- 

clinical teachers.   

Material and methods: 

 This is a cross-sectional study of a psychological 

survey among medical teachers working in private 

and government institutions. A pre-tested, structured 

questionnaire (Annexure –I) was given to the 

teaching staff through a neutral person after 

obtaining approval of Institutional Ethics 

Committee. A written consent was taken from 

respondents and they were given assurance of 

confidentiality. A detailed proform of participants 

also taken to rule out confounding variables such as 

age, diseases and so on (Annexure –II). Study 

sample included Government and Private medical 

college teachers between the age ranges 26 to 60 

years.  The obtained results were expressed as mean 

± SE. Job anxiety scores were calculated and 

analyzed by non-parametric Mann-Whitney ‘U’ test. 

Results 

Job anxiety levels were significantly higher 

(P=0.002) among teachers working in private 

medical college compared to those in government 

college (Fig 1).   

 

 

Fig 1. Job anxiety among private and govt. medical college teachers 

 

It was found that job anxiety levels were significantly more (P<0.001) in clinicians compared to basic science 

teachers (Fig 2).  
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Fig 2. Job anxiety among basic science and clinical teachers 

 

A significant increase (P<0.001) was observed among the teachers who were involved in research activities 

compared to teachers involved only in teaching (Fig. 3). 

 

Fig 3. Job anxiety among teachers involved only in teaching and in both teaching and research 

 

Furthermore, we found that job anxiety levels were significantly more (P=0.016) in female teachers compared to 

male teachers (Fig 4).  

744 
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Fig 4. Job anxiety among female and male medical college teachers 

 

However, no significant difference was observed (P=0.15) among different group of teachers in their inferiority 

complex. 

 

Discussion: 

In the present study, job anxiety among medical 

college teaching staff, who are working in the 

government and private colleges was analyzed.  We 

found that anxiety levels were higher in teachers 

working private medical colleges, involved in 

research and administrative work along with their 

teaching responsibilities. More anxiety is also 

observed in female teachers and clinicians. 

Job stress can be defined as the harmful physical and 

emotional responses that occur when the 

requirements of the job do not match the capabilities, 

resources, or needs of the worker. Stress is the 

psychological and physical state that results when 

the resources of the individual are not sufficient to 

cope with the demands and pressure of the situation.
5
 

Job stress leads to poor performance at work and 

negatively affects the health of an individual.  Stress 

is inherent in medical career and leads to poor 

quality of care, affects career longevity, and causes 

personal distress.
6,7 

 

Working as a doctor or teacher may entail higher 

levels of stress than are experienced by the general 

population. Many studies have shown high levels of 

stress in doctors, dentists, teachers, and lecturers. A 

large number of factors are implicated, including low 

autonomy, work overload, and lack of congruence 

between power and responsibility.  However, some 

interesting studies also have shown that doctors and 

dentists who take on a teaching role in addition to 

their clinical role may increase their levels of stress, 

but there is also evidence that this dual role may 

reduce job-related stress, but more research is 

needed to explain this finding.
8 

Job strain is negatively correlated with the 

perception of symptoms both in women and men. 

The many results evidence differences in the 

occupational stress of men and women; in particular, 

job insecurity may enhance anxiety in men.
 9 

Women 

had significantly higher empathy scores than men; 

however, men had higher scores than male 

normative groups. Age related negatively to 
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depersonalization and emotional exhaustion for 

women, whereas percentage of work time spent in 

direct practice correlated with depersonalization for 

men. The possibility that empathy and burnout might 

represent opposite poles of the same underlying 

construct was examined but not found. Instead, 

emotional empathy was significantly positively 

correlated with both emotional exhaustion and 

personal accomplishment, whereas emotional 

exhaustion was also positively related to 

depersonalization.
10 

Generally, aggressive behaviour more often 

occurs among school youth. It mainly includes 

verbal aggression, disrespectful attitude towards a 

teacher and refusal to follow his instructions. Other 

kinds of aggressive behaviour were observed rarely. 

More than half of the investigated persons did not 

feel distress at school, some of them only a little. 

The majority of subjects noticed the growing 

problem of negative behaviour among school youth 

during the last few years. Especially women defined 

their job as stressful and associated stress level with 

psychosomatic disorders (most often the increasing 

nervous stress and headache) they suffered from. 

Therefore, some teachers had to use tranquillizers to 

reduce stress level at work.
11 

The increased prevalence of psychiatric 

disorders among teachers that was detected in the 

cohort of state employees applying for a disability 

pension is striking and warrants further investigation. 

This finding points to the need for job-related 

interventions aimed at preventing teachers' 

psychiatric disorders, a multidimensional issue 

which requires active debate among institutions, 

unions, school authorities, the scientific community, 

professional associations and, last but not least, 

students and their families.
12 

Relevance and scope: 

Stress is inevitable, but it is mismanaged stress that 

is damaging in its consequences. Teaching is 

regarded as a stressful occupation, but the perception 

of the job as stressful may be influenced by coping 

responses and social support. High job stress was 

associated with low social support at work and 

greater use of coping by disengagement and 

suppression of competing activities. Studies have 

suggested that behavioural disengagement and 

suppression of competing activities are maladaptive 

 

 

 

Indian Journal of Basic and 

Applied Medical Research 

 

Is now  

 

With IC Value 91.48  

 

 

 

&  

 

Now Indexing in  

 

Medhunt  

746 



Indian Journal of Basic and Applied Medical Research; June 2016: Vol.-5, Issue- 3, P. 742-747 

 

744 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

responses in a teaching environment and may 

actually contribute to job stress. Coping and social 

support not only moderates the impact of stressors 

on well-being but influence the appraisal of 

environmental demands as stressful.
12

 

Hence, the present study may contribute to the 

acknowledged need for further research to explore 

sources of stress among medical college teachers, 

their possible solutions and preventive measures and 

also to determine the effects of any change 

secondary to implementation of preventive strategies 

at different levels.  
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Effect of Eustachian tube function on 
tympanoplasty outcome in chronic otitis media 
patients: Cross‑sectional study
Amol Shiromany, B. P. Belaldavar

Introduction

The Eustachian tube (ET) is a dynamic conduit between 
the middle ear and the nasopharynx with secretory, 
ciliary, and dilatory functions. It serves to regulate air 

pressure in the middle ear and mastoid system, clear 
material from the middle ear, and prevent reflux of  
material or sound from the nasopharynx. In the normal 
adult, it measures approximately 31–38 mm in length. 

Abstract
Introduction: Eustachian tube (ET) dysfunction has been attributed to many diseases of 
middle ear cleft ranging from as benign as serous otitis media to squamosal (unsafe) chronic 
otitis media (COM). Many factors have been attributed for the success of tympanoplasty, out 
of which ET function (ETF) is considered one of the most important. ETF can be evaluated 
by various tests and assessment of the same can predict the outcome of tympanoplasty.

Objective: The objective of this study was to evaluate the effect of ETF on tympanoplasty 
outcome in COM patients.

Materials and Methods: This observational study was conducted in the department of 
Otorhinolaryngology and Head and Neck Surgery of KLE University’s Jawaharlal Nehru 
Medical College and KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, 
Belagavi, Karnataka, from January 2014 to December 2014.

Results: Out of 37 patients who had normal ETF, 33 (90.2%) had successful while 
four (9.8%) had unsuccessful outcome. Out of 11 patients who had partial dysfunction of 
ET, seven (63.6%) had successful while four (36.4%) had unsuccessful outcome. On the 
other hand, all the patients who had gross dysfunction of ET had an unsuccessful outcome.

Conclusion: The saccharin test is an easy, simple, and cost‑effective method because it 
does not require any sophisticated equipment. It promises to be a useful diagnostic tool 
to assess the mucociliary function of the ET. Methylene blue dye test can also be used as 
an adjunct to know the anatomical patency. Therefore, saccharin test and methylene blue 
test are recommended as a part of routine preoperative workup for all patients planned for 
tympanoplasty, which supplementing other existing tests for tubal function.

Key Words: Chronic otitis media, Eustachian tube function, methylene blue test, 
saccharin test

Department of  ENT and HNS, 
J. N. Medical College,  

K. L. E. University, Belagavi, 
Karnataka, India

Address for correspondence: 
Dr. Amol Shiromany,  

Department of  ENT and HNS, 
J. N. Medical College,  

K. L. E. University, 
Belagavi - 590 010,  

Karnataka, India.  
E-mail: amolasia@gmail.com

Original  Article

How to cite this article: Shiromany A, Belaldavar BP. Effect of 
Eustachian tube function on tympanoplasty outcome in chronic 
otitis media patients: Cross-sectional study. Indian j health sci 
2016;9:279-83.

This is an open access article distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 3.0 License, which allows 
others to remix, tweak, and build upon the work non‑commercially, as long as the 
author is credited and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

Access this article online
Quick Response Code:

Website: 
www.ijournalhs.org

DOI: 
10.4103/2349-5006.196343

[Downloaded free from http://www.ijournalhs.org on Tuesday, January 17, 2017, IP: 50.101.242.106]



Shiromany and Belaldavar: Eustachian tube function and tympanoplasty outcome

280 Indian Journal of Health Sciences  Sep-Dec 2016  Vol 9  Issue 3

Fluid and secretions in the middle ear are cleared by a 
combination of  muscular pumping action associated 
with the tubal closing process[1] and by mucociliary 
activity.[2] The bony portion, lined with a thin layer of  
cuboidal respiratory epithelium,[3] is a fixed conduit, and 
is normally patent. ET dysfunction has been attributed 
to many diseases of  middle ear cleft ranging from as 
benign as serous otitis media to squamosal (unsafe) 
chronic otitis media (COM). Similarly, surgeries to 
eliminate these diseases are successful when the ET 
function (ETF) is restored.

Tympanoplasty is a procedure to eradicate disease in the 
middle ear and to reconstruct the hearing mechanism 
with or without tympanic membrane repair. The 
aims of  tympanoplasty are to give a dry ear and to 
restore hearing as much as possible. Many factors have 
been attributed for the success, out of  which ETF is 
considered one of  the most important. ETF can be 
evaluated by various tests and assessment of  the same 
can predict the outcome of  tympanoplasty.

Materials and Methods

An observational study was done wherein patients 
admitted in the department of  ENT and HNS in 
KLEH and MRC, Belagavi, Karnataka, were included 
in the study. The study was done from January 2014 
to December 2014. All patients admitted to IPD of  
ENT and HNS department undergoing tympanoplasty. 
All patients diagnosed with mucosal type COM in 
inactive stage. Exclusion criteria were: (1) Active 
COM mucosal, (2) squamosal COM (atticoantral), 
(3) any type of  mastoiditis, otomycosis, and systemic 
diseases, (4) patient with cleft palate and history of  
possible trauma, (5) patients with a history of  previous 
middle ear surgery. The study was approved by the 
Ethical and Research Committee. A written informed 

consent was obtained and detailed history was taken. 
ENT examination was performed to rule out any 
associated pathology, any focus of  infection, which could 
change the outcome of  tympanoplasty. X ray mastoid 
(Schuller’s view) was done for each patient. Audiological 
evaluation was done both pre- and post-operatively at 
follow-up. Assessment of  ETF was done by saccharin 
test - wherein under microscopic control, one saccharin 
pellet (abott) was placed in middle ear cavity through 
perforation [Figure 1]. The time required for the 
patient to taste saccharin was noted. If  the patient did 
not taste saccharin within 45 min, taste sensation was 
tested. If  taste sensation was intact, then response was 
taken as gross dysfunction. If  taste sensation was not 
intact, then response was taken as no response. Result 
of  this test was classified into three groups: <20 min as 
normal; 20–45 min partial dysfunction; >45 min as gross 
dysfunction. Methylene blue test: two or three drops 
of  sterile methylene blue aqueous (Selkrom Product 
No. 38883) diluted in equal volume of  saline were placed 
under microscope/endoscopic control in the middle ear 
at ET opening through the perforation. With the help 
of  sinoscope (0° nasal endoscope), nasopharyngeal end 
of  the ET was focused to look for the dye [Figure 2] 
and the interval was noted: <10 min taken as normal, 
10–20 min as partial dysfunction, and <20 min as gross 
dysfunction. Within 1 week of  above test, the patient was 
operated on for type I tympanoplasty. Tympanoplasty 
was done under local anesthesia by underlay technique 
and a common type grafting technique was used. The 
patient was reviewed after 3 weeks and 2 months. The 
patient was examined and evaluated, and audiogram 
was done. On the basis of  middle ear status after 
surgery, cases were classified as: successful outcome - if  
graft uptake was present without retraction or failure. 
Unsuccessful, if  there was - retraction or atelectasis.

Figure 1: Saccharine pellet being placed in middle ear
Figure 2: Endoscopic view of pharyngeal end of Eustachian tube 
showing methylene blue dye
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Results

There were 16 (29.1%) patients in the age group of  
0–20 years, 34 (61.8%) patients in the age group of  
20–40 years, and five (9.1%) patients older than 40 years. 
Majority of  the patients were males, i.e., 61.8% compared 
to females 38.2% only. In the present study, two (3.6%) 
patients had pneumatized mastoid, 18 (32.8%) patients 
had diploic mastoid, and 35 (63.6%) patients had 
sclerotic mastoid. Out of  55 patients, five (9.1%) had 
small central perforation, 19 (34.5%) had medium, 
24 (43.6%) had large, and seven (12.7%) had subtotal 
perforation. In the present study, 1 patient (male) had 
normal hearing, 41 patients (25 male, 16 female) had 
mild conductive hearing loss, nine patients (2 male, 
7 female) had moderate conductive hearing loss, four 
patients (three male, one female) had moderately severe 
conductive hearing loss. None of  the patients had severe 
or profound hearing loss. The mean preoperative hearing 
loss (air-bone gap) was found to be 36.1 ± 9.02 dB 
ranging from 25 to 63 dB. The average hearing gain in 
first 3 week postoperatively was 3.2 ± 3.43 dB ranging 
from 2 dB to −10 dB and by applying paired t-test was 
found statistically significant with P < 0.001. Hearing 
gain seen between 0 and 2 months postoperatively was 
seen in 52 (94.5%) patients and hearing loss was seen 
in three (5.5%) patients. Maximum hearing gain was 
22 dB while mean hearing gain was 8.8 ± 5.62 dB and 
was found to be statistically significant with P < 0.001. 
In this study, on performing saccharin test, 43 (78.2%) 
patients had normal (<20 min) ETF, 11 (20%) patients 
had partial dysfunction (20–40 min) while one (1.2%) 
had gross dysfunction of  ET.

Mean saccharin clearance time was found to be 
18 ± 5.44 min with range of  12.1–47.4 min. In this study, 
on performing methylene blue test, 43 (78.2%) patients 
had normal (<10 min) values corroborating with 
normal ETF, 11 (20%) patients had partial dysfunction 
(10–20 min) while one (1.2%) had gross dysfunction 
(>20 min) of  ET. Mean duration for methylene blue 
test was found to be 8.3 ± 3.78 min with range from 
4.1 min to 26 min. Comparison was made between types 
of  mastoid pneumatization seen in preoperative X-ray 
mastoid, but it was not found significant.

Out of  37 patients who had normal ETF, 37 (90.2%) had 
successful while four (9.8%) had unsuccessful outcome. 
Out of  11 patients who had partial dysfunction of  ET, 
seven (63.6%) had successful while four (36.4%) had 
unsuccessful outcome. On the other hand, all the patients 
who had gross dysfunction of  ET had an unsuccessful 
outcome. To know the statistical significance of  this 

correlation, Fisher’s exact test was applied and P value 
was found to be 0.001 which was <0.05, hence was 
statistically significant.

Discussion

ETF has been always at the forefront while discussing 
factors responsible for successful tympanoplasty. ETF 
has been implicated in tympanoplasty failure both 
primarily through middle ear pressure dynamics and 
secondarily through recurrent otitis.[4] Many studies 
have mentioned the role of  ET in the success of  
tympanic membrane repair surgeries.[4-6]

The age range of  participants in this study was ranging 
from 12 to 64 years and mean age was 26.7 ± 10.18 years. 
In another similar study, the age of  the patients ranged 
from 15 to 59 years and most of  the patients were in the 
age group 20–40 years (68%), mean age of  presentation 
in the study was 31.32 years.[4] The mean age of  patients 
in the present study was comparable with the other 
studies.[7-9] This age group is affected more commonly 
as second decade is the most active time of  one’s life; 
hence, a person in this age can easily suffer from chronic 
suppurative otitis media.

In the current study, 34 (61.8%) patients were males 
while 21 (38.2%) were females. The male to female ratio 
was 1.6:1. In a similar study, there were 45 (52.3%) males 
while 41 (47.7%) were females.[5] Male predominance 
is seen because discharge from the ear or decreased 
hearing hampers work. Thus, professional demands are 
not met. In other studies, the male to female ratio were 
(M:F: 1.08:1),[10] (M:F: 1.08:1),[11] and (M:F: 1.56:1)[12] 
which were almost similar to the current study.

In the present study, two (3.6%) patients had pneumatized 
mastoid, 18 (32.8%) patients had diploic mastoid, 
and 35 (63.6%) patients had sclerotic mastoid. In 
another study, it was emphasized that the results of  
tympanoplasty could be safely predicted only in 40% 
of  the cases on the basis of  preoperative assessment 
of  ETF and mastoid pneumatization, although in 
their study there was no specific correlation between 
preoperative ETF, mastoid pneumatization, and the 
results of  surgery.[13] Similarly, in another study, no 
correlation was found between mastoid pneumatization 
and myringoplasty results.[14] In the present study, 
similar findings are seen and hence reinforce the absence 
of  any relationship between the same. In the present 
study, there was no significant correlation between the 
size of  perforation and tympanoplasty outcome.
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The mean preoperative hearing loss in the present 
study was found to be 36.1 ± 9.02 dB ranging from 
25 to 63 dB. Other studies had a loss of  40 dB for 
total perforations which is quite high as compared to 
the other studies.[15] In other studies, HL was 38 dB, 
26.85 dB, and 29.18 dB.[16-18] The results of  these studies 
were slightly lower than the current study. Hearing 
gain seen between 0 and 2 months postoperatively was 
seen in 52 (94.5%) patients and hearing loss was seen 
in three (5.5%) patients. Maximum hearing gain was 
22 dB while mean hearing gain was 8.8 ± 5.62 dB and 
was found to be statistically significant with P < 0.001. 
Maximum hearing loss seen was 11 dB in one patient.

Among the various tests used for mucociliary clearance, 
saccharin test has been widely accepted as the standard 
method. In the present study, on performing saccharin 
test, 43 (78.2%) patients had normal (<20 min) ETF, 
11 (20%) patients had partial dysfunction (20–40 min) 
while one (1.2%) had gross dysfunction of  ET.

Mean saccharin clearance time was found to be 
18 ± 5.44 min with range of  12.1–47.4 min.

Srivastav et al.[19] reported mucociliary function 
of  the ET by means of  the saccharin test using a 
sweetex tablet; they divided patients into two groups: 
(1) Saccharin clearance time ≤45 min, which indicates 
a patent ET; (2) saccharin clearance time >45 min 
indicates a blocked ET.

In our study, we evaluated ETF by means of  a similar 
technique using a sweetex tablet, but we modified the 
classification by considering both studies: <20 min 
was considered normal ETF, 20–45 min as partial 
dysfunction, and >45 min as gross dysfunction.[5] 
Elbrøond and Larsen[20] used a saccharin crystal, which 
may be less soluble than the saccharin pellets used in our 
study. This probably explains the disparity in timings 
although the same method was used.

In the present study, on performing methylene blue 
test, 43 (78.2%) patients had normal (<10 min) values 
corroborating with normal ETF, 11 (20%) patients had 
partial dysfunction (10–20 min) while one (1.2%) had 
gross dysfunction (>20 min) of  ET. Mean duration for 
methylene blue test was found to be 8.3 ± 3.78 min with 
range from 4.1 min to 26 min. The principal objective 
of  the dye is to establish the anatomical presence or 
absence of  tube patency. The disadvantage of  the dye 
test is that it requires an endoscope. Both tests described 
here also have the additional difficulty of  keeping the 
patient in a given position during the tests. Although 
the dye tests establish the anatomical patency of  the ET, 

the saccharin test establishes both the anatomical and 
physiological patency of  the ET.

Out of  55 patients in this study, 46 (83.6%) had successful 
graft uptake at 2 months postoperatively, three (5.5%) 
had retraction of  the neo tympanum while six (10.9%) 
had perforation. Successful outcome of  surgery was 
seen in 46 (83.6%) patients while nine (16.4%) cases 
were unsuccessful.

In this study, 41 patients had normal ETF (both 
methylene blue and saccharin test), out of  which 
37 (90.2%) had graft taken up while two (4.9%) patients 
had retraction and two (4.9%) had perforation.

Out of  37 patients who had normal ETF, 37 (90.2%) had 
successful while four (9.8%) had unsuccessful outcome. 
Out of  11 patients who had partial dysfunction of  ET, 
seven (63.6%) had successful while four (36.4%) had 
unsuccessful outcome. On the other hand, all the patients 
who had gross dysfunction of  ET had an unsuccessful 
outcome. To know the statistical significance of  this 
correlation, Fisher’s exact test was applied and P value 
was found to be 0.001 which is <0.05, hence, was 
statistically significant. Cohn et al. in 1979 assessed 
ETF using impedance audiometry. Those with normal 
ETF showed a graft uptake of  95%, 75% graft uptake 
in partially impaired ETF, and 69% in totally impaired 
ETF. In another study, Sen et al.[21] assessed ETF 
using impedance audiometry. Those with normal ETF,  
impaired ETF, and totally impaired ETF, graft uptake of   
80%, 66% were seen respectively. In our study, we had 
similar results showing 90.2% success rate in patients 
with normal ETF, 63.6% in partially impaired ETF, 
and 100% failure in patient with totally impaired ETF.

Paparella et al.[22] in 2009 found that the diseased and 
edematous mucosa had a graft uptake of  50% when 
compared with dry middle ear mucosa, which showed 
an uptake of  69.5% and in his study, he claimed that 
the preoperative factors, such as dry or wet ear, site of  
perforation do not affect the graft uptake rate.

Conclusion

Despite various advanced techniques for tympanic 
membrane repair, failures in graft uptake occur. Various 
factors have been attributed contributing to the outcome 
of  tympanoplasty. Of  these, ETF is very important and 
can be practically assessed before tympanoplasty. ETF 
tests must be a part of  the investigative repertoire in 
managing a case of  COM. These tests are important in 
that they may have good predictive value, and are useful 
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at a time when a new field of  endoscopic Eustachian 
tuboplasty is just beginning for tubal dysfunction 
and patency. The saccharin test is an easy, simple, and 
cost-effective method because it does not require any 
sophisticated equipment. It promises to be a useful 
diagnostic tool to assess the mucociliary function of  
the ET. Methylene blue dye test can also be used as an 
adjunct to know the anatomical patency.

Therefore, saccharin test and methylene blue test are 
recommended as a part of  routine preoperative workup 
for all patients planned for tympanoplasty, which 
supplements other existing tests for tubal function. 
The existence of  good tubotympanic mucociliary 
drainage constitutes a favorable prognostic factor in 
the outcome of  reconstructive surgery in the middle 
ear. Middle ear surgery in cases with normal ETF has 
a successful outcome although partial dysfunction need 
not necessarily be a failure.
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A seven‑step approach to master the practical 
skills in microbiology among 2nd year medical 
undergraduates: A randomized control trial
Sheetal U. Harakuni, Vijaya Dandannvar1, Maheshwar D. Mallapur2

Introduction

Staining procedures can diagnose and guide the 
empirical treatment of, an infection. Undergraduates 
learn basic staining techniques of  microbiology in 
their 2nd year of  medical school. The skills that are 

taught are Gram’s‑staining, Zeihl–Neelsen staining and 
focusing of  the stained slide using light microscope. 
These laboratory skills are assigned as complex skills 
in undergraduate education.[1]
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Gram’s‑staining, Ziehl–Neelsen staining, and focusing of the stained slide using light microscope. 
It is found that students mostly fail to perform right staining procedures and report a given slide.
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At present, students are taught practical skill as a 
demonstration by a tutor, followed by which students 
perform and report. Although this approach, known as 
“see one, do one” is being widely employed, it is found 
that students mostly fail to perform right staining 
procedures and report a given slide. The validity 
of  this instructional method is controversial.[2,3] 
Competency followed by mastery in a skill, is achieved 
by deliberate practice.[4] Peyton’s four‑step instructional 
method is effective in improving the competency in 
clinical skill laboratory.[5,6] Peyton’s six step method, 
incorporating learning needs assessment (Step 0) and 
tutor feedback (Step 5) in addition to Peyton’s four steps 
is also found to be effective.[7] At present, microbiology 
practical study sessions are conducted as small group 
teaching. Peyton’s method which facilitates one to one 
interaction, between tutor and student, is not feasible in 
small group teaching. Hence, a modification was made 
in Peyton’s six step method, so as to have structured 
teaching to hone the practical skills of  the learners, 
involving all the students in a given time.

The study was conducted with the aim that modified 
Peyton’s approach in comparison to “see one, do one” 
instructional method, when applied to teaching practical 
skills of  microbiology, (i) would yield more effective 
learning as would be assessed by objective performance 
measure, (ii) would improve the skill of  interpretation 
of  stained slides by the students.

Subjects and Methods

Study design

A randomized control trial.

Sample size

The sample size was calculated, to be 35 in each group, 
considering Type I error of  α = 0.05 and power of  80% 
with effect size (2.81 − 2.16) in accordance with previous 
publications employing Peyton’s 4‑step method.[8] A 
class of  86 students was divided into study group (45 
students) and control group (41 students). The class 
was briefed about the study and consent to participate in 
the study was obtained [Figure 1]. The students were 
assured of  anonymity.

Participants

Out of  the total 81 students who participated in the 
study, study group consisted of  21 male and 22 female 
students, whereas the control group had 20 male and 
18 female students.

The study was approved by the Institutional Review 
Board.

Conceptual framework

McGaghie’s Mastery learning model.[9] In brief, the 
model consists of  baseline testing, clear learning 
objectives, engagement in educational activities, 
clear minimum passing standards, formative testing, 
advancement dependent on achievement, and 
individualized timeframe.

This model was followed by both, study and control 
groups with the only difference in educational strategies 
utilized to teach procedural skills.

Baseline testing

Both the groups were novice to microbiology and had 
no knowledge of  staining procedures and <5% students 
knew the prescribed sequence of  focusing a slide,[10] as 
estimated by focus group discussion.

Clear learning objectives

At the end of  the study each student should be able to:
1. Demonstrate competence by performing a practical 

skill following all the prescribed steps on a checklist 
as would be assessed by objective measures

2. Interpret and report at least 80% of  the stained 
slides, correctly.

Engagement in educational activities

Both the groups was taught Gram’s‑staining, 
Ziehl–Neelsen staining and to focus a stained slide. 
The study group was taught using modified Peyton’s 
method whereas the control group was taught by “see 
one, do one” method. In both the instructional methods, 
the procedures were taught sequentially, explaining the 
key steps of  the procedures as per standard protocol.

Four members of  the faculty (SH, SM, AB, WB) were 
involved in conducting the sessions. Faculty was 
allotted to teach practical by the Institute. All were 
faculty of  Department of  Microbiology. The faculties 
were briefed about the study, through an orientation 
meeting. Two of  the faculty (AB, WB) were asked to 
conduct sessions using “see one, do one” method. The 
other two faculties (SH, SM) conducted the session for 
the study group utilizing modified Peyton’s method. 
Each faculty had a batch of  20–23 students. The faculty 
decided to demonstrate the procedure skills to every 
10–12 students separately, to enable every student to 
visualize the procedure [Figure 1]. All the sessions 
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were conducted in allotted slot for practicals, in the 
curriculum.

AB and WB demonstrated the procedures to the control 
group, by describing each key step, holding discussion to 
allow students to clear the doubts about the procedure, 
and allowing students to independently perform the 
procedure. The students in the control group practiced 
the procedure individually, and feedback was given by 
the tutors only if  sought.

The study group was taught by SH and SM, following 
the modified Peyton’s method, as shown in Figure 2.
•	 Step 1: Students had no knowledge of  the staining 

skills and prescribed steps of  microscopy
•	 Step 2 and 3: The procedure was demonstrated to 

the group at a normal speed, following which the 
tutor redemonstrated the skill by explaining each 
step clearly and distinctly (deconstruction)

•	 Step 4: (comprehension): The students were given 
number from 1 to 10/1 to 12, based on the group size. 
The students then enumerated the key steps of  the 
procedure which was correspondingly demonstrated 
by the tutor. The students (even or odd numbered) 
together Instructed the tutor whereas the others 
observed the steps. Example: For Gram’s‑stain 
procedure it was even numbered students who 
instructed the steps as the tutor performed and odd 
numbered students observed the steps

•	 Step 5: Then, the students were paired, wherein 
each pair had an even numbered and odd numbered 
student. Now odd numbered students (in above e.g.,) 
instructed the key steps and even numbered students 
performed the procedure. Then students practiced 
the procedure in same pairs

•	 Step 6: The students gave feedback on each other’s 
performance. The students were allowed to repeat 
the procedure till they were confident about the 
skill, within a practical session of  2 h. The tutors 
supervised to ensure the adherence to instructions 
by the students

•	 Step 7: The tutor visually documented the focused 
stained slide of  each student. The tutor also 
provided the feedback on the performance of  each 
student based on observation of  final product of  
procedure. The students were allowed to practice 
the skill till their performance yielded a satisfactory 
result. Example: The satisfactory result of  
Gram’s‑staining would be – The properly stained 
slide delineates Gram‑positive and Gram‑negative 
organisms in a given smear prepared from mixed 
culture broth.

Clear minimum passing standards

The panel of  experts constructed the checklist, for every 
procedure, to evaluate the performance of  the students 
objectively. The checklist was validated by the experts 
and a group of  senior students. The standard setting 
was done using Angoff ’s method.

Formative testing

Formative testing of  all the taught procedure 
was done through objective structured practical 
examination (OSPE) on the entire batch. The OSPE 
had four procedural stations, each of  5 min duration. 
Ziehl–Neelsen staining was split into two stations as 
this procedure is of  10 min. Gram‑stain and focusing of  
the stained slide were the other stations. All the stations 
were observed by the trained observers, each fixed to 
a particular station throughout the OSPE [Figure 3]. 
The OSPE‑formative assessment (OSPE‑FA) results 
were intimated, each student was given feedback on the 
performance in every procedure.

Individualized timeframe

Following the formative assessment, the groups were 
again allowed to practice the procedures, for 2 h. The 
students in control group practiced individually. The 
study group students practiced the procedure in pairs, 
giving each other feedback.

Total  86
students 

Study group
45 students

Batch of 23

11

12

Batch of  22

11

11

Control group
41 students

Batch of 20

10

10

Batch of 21

10

11

Figure 1: Flow chart showing study design
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Advancement dependent on achievement

Once the tutors were satisfied by the students’ 
performance, both the groups were shown the stained 
slides of  various bacteria so that they get acquainted 
with the morphology of  each bacterium.

Final  assessment  OSPE (OSPE‑summat ive 
assessment [OSPE‑SA]) of  four stations was conducted, 
at the interval of  1 month, for assessing the performance 
of  both the groups. The performance was objectively 
assessed using checklist by the observers fixed to 
every station. An additional station consisting of  five 

stained slides of  different bacteria was constructed for 
interpretation and reporting by students.

Analyses plan

OSPE performance of  batches was evaluated by the 
faculty. OSPE performance of  batches was analyzed 
using Student’s unpaired t‑test, to determine if  there 
was a true difference between the two groups. Confidence 
intervals were calculated for the data evaluated.

Performance at the interpretation station of  OSPE‑SA 
was analyzed using Chi‑square test with Yates 

Figure 2: Diagrammatic representation of steps of Peyton’s seven step method
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correction (χ2
YC). Three students from the study group 

and two from control group could not complete the 
study, thus are not considered in the analysis. The data 
were analyzed using SPSS version 16 (trial version).

Results

Duration of teaching and practice sessions

A total of  4 h of  practice for each group was granted.

Performance

At the beginning of  the study, all the students were 
new to microbiology as a subject. Thus, they had no 
knowledge of  any of  the staining procedure. The 
improvement during the learning process was evaluated 
by comparing the performance of  both the groups in 
their formative (OSPE‑FA) and summative (OSPE‑SA) 
OSPEs. The performance for each procedure was 
evaluated as shown in Tables 1‑3.

There was no significant difference in the performance 
between the study and control groups following a single 
session of  teaching and practice. After the feedback 
following the OSPE‑FA, the study group performed 
significantly better in Gram’s‑staining (P = 0.018) 
and Zeihl–Neelsen staining (P = 0.012) but not in 
focusing (P = 0.961) procedure, in comparison to control 
group.

Interpretation skill

There was no significant difference in interpretation 
skill between the study and control group (P = 0.850 
with χ2

YC = 0.0356). In interpretation station, five and 
three students of  study and control group respectively, 
identified	 and	 reported	≥4	 stained	 slides	 correctly,	
i.e., 80% of  stained slides as per the objective of  the study.

Discussion

The present study has compared the effect of  a 
Peyton’s instructional approach against traditional 

“see one, do one” approach in teaching procedural 
skill in microbiology to undergraduate students. The 
performance of  the students was measured objectively 
to know the effectiveness of  the teaching. The Peyton’s 
4‑step and Peyton’s six‑step instructional methods 
are found to be effective in teaching procedural 
skills.[7,10] In this study, steps of  demonstration and 
deconstruction were modified to facilitate teaching in 
small groups rather than one to one interaction.[5,6,7,10] 
To modify the application of  Peyton’s instructional 
method for small group teaching, the third step was 
modified. Accordingly five students (in a group of  10) 
chosen (even/odd numbered) from the group narrated 
the key steps simultaneously, as the tutor performed 
the procedure. During this period, all other students 
observed the steps carefully. The modification actually 

Station 1 Station 2 Station 3 Station 4

Gram’s
Stain

Observer
with the
checklist

Students
carry the
Gram’s
Stained slide

Focus
stained
slide

Observer
with the
checklist

Observer
with the
checklist

Ziehl
Neelsen
Stain--I

Ziehl
Neelsen
Stain--II

Observer
with the
checklist

Figure 3: Objective structured practical examination grid

Table 1: Comparison of results between two 
objective structured practical examination for 
Gram’s staining
Group OSPE-FA OSPE-SA Difference
Study (43) 3±1.30 4.3±0.63 1.3±1.57
Control (38) 2.9±1.34 3.4±0.97 0.5±1.54
t 0.064 4.607 2.407
P 0.949 <0.001* 0.018*
95% CI for difference −0.56-0.61 0.49-1.22 0.14-1.52
*Significant difference in the performance of study group in comparison to control 
group. OSPE‑FA: Objective structured practical examination‑formative assessment, 
OSPE‑SA: Objective structured practical examination‑summative assessment, 
CI: Confidence interval

Table 2: Comparison of results between two 
objective structured practical examination for 
Ziehl–Neelsen staining
Group OSPE-FA OSPE-SA Difference
Study (43) 3.6±1.19 4.7±2.46 1.1±1.32
Control (38) 3.9±1.20 4.3±0.99 2.4±1.46
t 1.27 2.59 2.57
P 0.21 0.01* 0.01*
95% CI for difference −0.87-0.19 0.12-0.81 0.18-1.41
*Significant difference in the performance of study group in comparison to control 
group. OSPE‑FA: Objective structured practical examination‑formative assessment, 
OSPE‑SA: Objective structured practical examination‑summative assessment, 
CI: Confidence interval

Table 3: Comparison of results between two 
objective structured practical examination for 
focusing a stained slide
Group OSPE-FA OSPE-SA Difference
Study (43) 2.1±1.13 3.3±1.11 1.2±1.58
Control (38) 1.9±1.09 3.1±1.25 1.2±1.72
t 0.84 0.73 0.05
P 0.40 0.47 0.96
95% CI for difference −0.28-0.71 −0.33-0.71 −0.75-0.71
No significant difference in the performance of study group in comparison to control 
group. OSPE‑FA: Objective structured practical examination‑formative assessment, 
OSPE‑SA: Objective structured practical examination‑summative assessment, 
CI: Confidence interval
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helped to engage all the students of  a group at a 
given time.

The modification suggested in this study has components 
of  deliberate practice and peer feedback along with 
expert feedback. The significant improvement in the 
performance of  study group in OSPE‑SA than in 
OSPE‑FA shows that deliberate practice under the 
supervision of  a peer followed by feedback is the effective 
step of  this modification. It is found that learning is 
better when students alternate between observation and 
performance of  procedure. There are many factors that 
contribute to better performance following practice in 
a dyad (pair), such as competitive intensions for better 
performance than the partner, loss of  self‑consciousness 
because of  interdependent dyadic roles and fun of  
collaborative learning.[11]

The students practiced the procedure as many times 
as required with peer feedback, in a single session of  
practical class. Several studies indicate that peer feedback 
is highly effective to hone the skill of  students.[11‑13] 
Peer feedback is considered to be superior to faculty 
feedback.[12,13] Thus, the modification provided immense 
learning opportunity between the partners of  a pair.

After a single session of  learning the performance of  the 
study group was better but not statistically significant 
from the control students (P = 0.949 [Gram’s‑staining]; 
P = 0.209 [Ziehl–Neelsen staining); P = 0.402 
[focusing]). Self‑controlled practice is known to lead 
to more effective learning.[11] The same has been 
demonstrated in our study, following sessions of  
self‑controlled practice in dyad with peer feedback, the 
performance of  students in the study group was better 
than the control group, (P ≤	0.001	for	Gram’s‑staining; 
P = 0.012 for Ziehl–Neelsen staining).

Focusing using light microscope, did not yield any 
difference in performance in both the groups. This may 
be attributed to the subjectivity of  the procedure. The 
subjectivity lies in the decision of  shifting the objective 
from low power to oil immersion objective. The students 
decide over the clarity to be obtained in low power 
objective, before shifting to oil immersion objective so 
as to get clarity in the morphology of  the organisms 
only by doing fine adjustment.

This can be addressed by teaching microscopy using 
web microscopes or virtual microscopy. With the use 
of  these new technologies, bias related to subjectivity 
can be reduced. These methodologies have been proved 
to be better than traditional teaching through light 
microscopy.[14‑16] Thus, the newer technologies can be 

clubbed to learn the morphology of  organisms using 
light microscopy. This area of  innovation has to be 
studied before concluding it to be effective.

In the slide interpretation exercise, there was no 
statistically significant difference between the scores of  
study and the control group. Interpretation of  a slide is 
an analytical thinking and is the cognitive ability of  a 
student. Structured teaching methods (Peyton’s method) 
enhance the performance of  skill but not problem solving/
interpretation abilities of  a student.[17] Interpretation 
ability of  a student may improve with experience. 
If  students are taught about the interpretation of  a 
slide through virtual slides or web microscopy, the 
performance may improve.[16,17]

Limitations

Peyton’s instructional method is reported to improve 
the skill in competency and confidence.[18] The change 
in confidence level in the study is not analyzed in this 
study, as the key steps of  staining procedures are 
time bound. Hence, there is less scope to assess the 
confidence level in terms of  time required to perform. 
OSPE are insensitive in detecting the increasing level of  
expertise.[19] Carrying out the global rating, known to 
measure the levels of  expertise,[20] would have overcome 
this limitation.

Another limitation of  this study is that students’ feedback 
on impression about the intervention is not collected.

Conclusions

This study proves that a modified Peyton’s instructional 
method composing of  seven steps is effective, in teaching 
practical skills to students in small groups when 
compared to traditional “see one, do one” method. The 
modification has components of  dyad practice, peer 
observation, peer feedback, and observational practice. 
Peyton’s seven step method was found to be effective in 
learning Gram’s‑staining and Ziehl–Neelsen staining, 
but not in focusing and interpretation skills. This 
study recommends the use of  virtual microscopy/web 
microscopy may bring about change in performance 
of  students in focusing and interpretation skills 
following modified Peyton’s seven step methods, and 
this area of  learning needs further research related to 
its effectiveness.
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ABSTRACT:

Malignant melanoma, is a cancer of pigment-containing cells known as melanocytes.Melanomas typically
occur in the skin but may rarely occur in the bowel mucosa, the eye and the leptomeninges. We here report
the case of a patient who came to our observation with quite unusual presentation of melanoma as abdominal
wall necrotizing fasciitis.

KEYWORDS: Melanoma, Necrotising fasciitis, Abdominal wall

INTRODUCTION:\- Malignant melanoma, is a cancer of pigment-
containing cells known as melanocytes.tlr Melanomas
typically occur in the skin but may rarely occur in the
bowel mucosa, the eye and the leptomeninges. The
primarycause is Ultravoilet light (UV) exposure in those
with low levels of skin pigment.t2lt3l lt may occur in
people withmany moles,with history of affected family
members,with poor immune functiontll and withrare
genetic defects such as xerodermapigmentosurp.ral

It can present as rapid growth of pre - existing naevus
or arising de novo.We here report the case of a patient
who came to our observation with quite unusual
presentation of melanoma as abdominal wall
necrotizing fasciitis.

CASE REPORT

82year old woman, previously farmer by occupation
came with C/O ulcer over lower anterior abdominal
wall,pain and foul smelling pus discharge since g days.
No significant past and family history and no
comorbidites.

On examination, Patient had hypotension and
tachycardia.There was an irregular ulcer of size of
about 10cm.6cm extending from right iliac region to
right groin with blackish discoloration of the edges and
lower part of base with foul smelling purulent discharge
(fig.1 and 2). There were no lesions in other parts of
the body.

On investigating, Hb-9.7 and TLC 11,400,other Boutine
lab tests-normal, Chest X-ray - normat, ECG - LVH.

Patient underwent emergency debridement (fig.3) in
view of hypotension, tachycardia and raised total
leukocyte count. She was started on antibiotics.
Blackish tissue was sent for histopathological
examination and pus for culture and sensitivity. Later
secondary suturing (fig. ) done under spinal
anaesthesia after the ulcer base granulated well with
regular daily dressing.

Surprisingly, histopathological examination reported it
as melanoma with abscess.Culture andsensitivity of
pus isolated Staph yl ococc u s au re u sas th eorgani sm,
sensitive to Erythromycin. Antibiotic was changed to
erythromycin.

Later she was investigated for the primary site and
metastasis which were negativefollowing which she
w'as diScharged. Follow up period was uneventful.

Fig.2Fig.1
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fasciitis with blackish areas which we initially
suspected as necrotizing fasciitis of abdominal wall.
We are presenting this case,as after thorough
literature search to the best of our knowledge, we
didn't find any similar presentation.

Malignant melanoma is the most dangerous type of
skin cancer. Globally, in 2012, it occurred in 232,000
people and resulted in 55,000 deaths.Melanoma, also
known as malignant melanoma, is a type of cancer
that develops from the pigment_containing cells known
as melanocytes.nt Melanomas typically occur in the
skin but may rarely occur in the mouth, intestines, or
eye.tllt2l ln women they most commonly occur on the
legs, while in men they are most common on the
back.t2l It can present in various forms.sometimes
they develop from a mole with concerning changes
including an increase in size, irregular edges, change
in colour, itchiness, or skin breakdown.rltlt can have
unusual presentations like pink amelanotic areas or
superficial spreading melanoma presenting with
papillomatous features. ln our case, we observed an
unusual presentation of melanoma as necrotizing

EONELUSION:

Malignant melanoma can present in variorrs forms
even as some unusual presentation asnecrotizing
fasciitis,the diagnosis of which can be confirmed by
histopathologic examination.Whenever a patient
presents as necrotizing fasciitis, melanoma can be a
consideration.
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INTRODUCTION 

Foreign bodies constitute a common cause of unilateral 

persistent bleeding in children. However foreign bodies 

causing unilateral persistent bleed are rare in adults 

especially due to leech endoparasitism. In literature there 

are only few reports of nasal hirudiniasis.
1
 Most case 

reports pertain to rural areas with the affected individuals 

having taken a bath in ponds and puddles. Sometimes the 

patient may present with persistent epistaxis and may 

require blood transfusion. In this case the female 

presented with persistent epistaxis similarly. 

CASE REPORT 

A 30 years old female patient from a rural district came 

to Department of Otorhinolaryngology and Head and 

Neck Surgery OPD with the complaint of unilateral (right 

side) recurrent epistaxis since a week. The patient 

complained of nasal irritation and moving sensation in 

the right side of nose. She gave a history of bathing in a 

temple pond on the day the bleeding started. She had 

been prescribed xylometazoline nasal drops and oral 

pseudoephedrine; however, these did not result in 

improvement. She did not give history of inserting any 

foreign body in the nostril, fever, runny nose or similar 

episodes of epistaxis in the past. Physical examination 

revealed that the patient was in agony and was crying 

with pain. She had pallor and fresh blood was persistently 

oozing from the right nostril. Her vitals were stable. 

Local pressure and cold compression with head end 

elevation did not help in controlling the epistaxis. 

Examination of the nasal cavity in Operation theatre 

revealed a soft brownish red fleshy material bulging into 

the right nostril close to the inferior turbinate. Attempt 

ABSTRACT 

 

Foreign bodies in the nasal cavity are commonly encountered as a cause of epistaxis; especially in children. Leeches 

are most common parasite found in hilly areas in India, particularly in rainy season.  However, nasal leech infestation 

(animate foreign body) as a cause of unilateral persistent epistaxis is very rare. We, herein present a case of nasal 

hirudiniasis in a 30 year old female. She presented with history of recurrent epistaxis with moving sensation and 

itching in the left nose.  Examination of nose showed a moving fleshy mass, which was a leech and was removed with 

a Luc’s forceps In developing countries, leech infestation as a cause of epistaxis should be suspected in patients with 

lower socioeconomic status or in those living in leech predominant areas, rural areas who give history of drinking 

polluted water from, or bathing in, stagnant ponds and puddles.  
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was made to pull it out with the help of an artery forceps. 

However, being a slimy structure, it repeatedly slipped 

from the grip of artery forceps and appeared to be tightly 

stuck to the inferior turbinate. Then Luc’s forceps was 

used to hold the slimy creature, which was identified as 

leech infesting the right nostril (Figure 1 and 2). Since 

repeated attempts to dislodge the leech by forceps failed, 

irrigation of the right nostril with normal saline was done 

and it was decided to wait and watch. After a few 

minutes, it could be easily dislodged with the help of 

forceps. The leech was still alive and was 8 cm long 

(Figure 3). After a few minutes, the bleeding from the 

right nostril also decreased. Right nostril was packed with 

gauze piece and patient was put on oral ciprofloxacin 

500mg tablets, systemic decongestants and intramuscular 

tetanus toxoid was given. Haematological investigations 

revealed haemoglobin to be 7.0 g/dL and total leukocyte 

count, 10,800/mm
3
. Other ENT examination was normal.  

Nasal packing was removed the next day, and she became 

completely asymptomatic. She was advised precautions 

of not to take bath in polluted stagnant ponds or drink 

water from the open ponds and to report immediately to 

the emergency department if similar complaints arose.  

 

Figure 1: Leech grasped with lucs forceps. 

 

Figure 2: Leech still stuck to inferior turbinate despite 

recurrent attempts. 

 

Figure 3: Measurement of removed leech. 

DISCUSSION 

Orificial hirudiniasis is a condition in which a leech 

enters the body orifices, most often the nasopharyngeal 

region; however, some cases of leeches infesting the 

urethra, vagina, rectum or even eyes have been reported.  

Leeches are blood-sucking hermaphroditic parasites that 

attach themselves to the vertebrate hosts, bite through the 

skin and suck out blood. Common species that infest 

humans are Dinobdella ferox, Hirudinea granulosa and 

Hirundinea viridis.
1
 Both aquatic and land leeches are 

known to attack humans by drinking infested water 

from/taking bath in stagnant streams, pools and springs.
2
 

The host does not resist the infestation because the saliva 

contains a local anaesthetic obviating any pain while 

feeding. In addition, the saliva contains the compound 

which is a potent anticoagulant along with a vasodilator 

which increases the supply of blood to the parasite. 

Leech infestation may cause serious complications like 

airway obstruction, severe respiratory distress, 

hemoptysis or hematemesis.
3
 Leeches attach to the tissue 

by two muscular suckers, use three teeth inside their 

anterior sucker for biting and blood is sucked into 

stomach by peristalsis. Leeches can ingest large amounts 

of blood into their stomach, which may weigh 8 to 9 

times their body weight, and may cause severe anemia in 

the host.
4
 Because leech bites are painless, infestation 

may remain symptomless until a warning sign appears. 

Epistaxis, nasal obstruction and sensation of a moving 

foreign body are common presenting complaints of leech 

infestation in the nose. In addition leeches have been 

known to infest in nasopharynx and in larynx presenting 

with respiratory distress, hoarseness and hemoptysis. 

Leech infestation primarily occurs in tropical areas such 

as Mediterranean countries, Africa and Asia.
1
 Cases of 

nasal leech infestation have been reported from various 

parts of India, Pakistan and Nepal.
5-7

 Direct removal of 

leech might be difficult because of its powerful 

attachment to the nasal mucosa and its slimy and mobile 
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body.
8
 Various innovative techniques have been used for 

treatment of nasal leech infestation. These include a) 

anterior rhinoscopy along with suction; and b) wait-and-

watch policy - water is taken in a kidney tray and placed 

with water level 1 cm below nasal vestibule. In a 

comparative study of these two methods of treatment of 

nasal leech infestation, the method involving a wait-and-

watch policy was found to be a better technique.
7
 As soon 

as leech is seen coming out from the nasal vestibule 

towards the water, it is caught with artery forceps and 

gently pulled out. The removal is faster with the former 

technique; however, it is associated with more bleeding 

and pain. The method involving a wait-and-watch policy 

is a better technique and causes less pain and less blood 

loss, but it is more time consuming.  

Besides this, various substances can be used to 

tranquilize leech before removal. Irrigation with strong 

saline, vinegar, turpentine oil or alcohol may be used for 

removal of leech.
9
 It can also be detached by applying 

30% cocaine, 1:10,000 adrenaline or dimethyl phthalate.
6
  

CONCLUSION  

Leech endoparasitism as a cause of nose block and 

epistaxis is very rare. Due to the presence of 

anticoagulant in the saliva of leech, bleeding may be 

persistent. Because the nasal cavity is not readily 

visualized, rhinoscopy is generally required for diagnosis. 

However, it may not be possible in an emergency setup.  

Hence high index of suspicion is required in a patient of 

lower socioeconomic strata from a rural area presenting 

with unilateral continuous epistaxis with history of 

drinking polluted water from ponds or bathing in ponds. 

In addition nasal endoscopy and laryngeal endoscopy 

may be done to rule out additional manifestation. 
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ABSTRACT

Primary systemic amyloidosis is a rare entity. We report a case of primary systemic primary amyloidosis, an elderly 
male presented with generalized weakness since 6 months. Clinical examination revealed typical waxy lesions in the 
periorbital area with macroglossia. Serum electrophoresis was normal, however, bone marrow examination showed 
increased plasma cell with a good number of both binucleated and immature plasma cells. Diagnosis was confirmed by 
skin biopsy using haemotoxylin & eosin staining and congo red staining. Polarised microscopy was not done because 
of unavailability. We present the myriad manifestations of this uncommon disease entity.

Case Report
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Introduction
Primary systemic amyloidosis (AL amyloidosis) is a rare 
disease with an age-adjusted incidence of 5.1 to 12.8 per 
million person-years.[1] It is a plasma cell dyscrasia of 
unknown etiology with production of monoclonal chains.[2] 

Immunoglobulin light chains, or fragments of light chains, 
produced by these plasma cell clones form extracellular 
amyloid fibrils which are deposited in the organs.[3] Most 
frequently organ involved are heart, smooth and skeletal 
muscle, and other soft tissues, kidney, liver and spleen.[2] 

It’s the disease of elderly.

Case Report

On investigations, he had hemoglobin of 10.4 g/dl with 
neutrophilic leucocytosis. Urine examination was normal. 
24 hrs urine examination negative of albumin and urinary 
Bences Jones proteins were absent. Liver and kidney 
function tests were normal. Serum protein electrophoresis 
was normal (serum albumin-3.60, serum α1 globulin- 0.23, 
serum α2 globulin-0.55, γ globulin-1.50, No M band was 
seen.

Skin biopsy showed flattened epidermis with eosinophilic 
material deposition in the papillary dermis [Figure 2A] 
.Skin appendages appeared normal. Congo red stain was 
positive [Figure 2B]. Polarised microscopy was not done.

No other biopsies or aspirate were performed to demonstrate 
the amyloid.

Discussion
Amyloid is a pathologic proteinaceous substance deposited 
in the extracellular space in various tissues and organs of 
the body. [5]

In light microscope and H & E stains, amyloid appears 
as an amorphous, hyaline, eosinophilic, extracellular 
substance which encroaches on and produces pressure 
atrophy of adjacent cells. [5] The Congo red stain result in 
a brick red staining reaction. It gives green birefringence 
in polarizing microscopy. These staining characteristics 
result from the cross beta-pleated sheet conformation of 
the polypeptide backbone of the amyloid fibrils. These 
fibrils are ultrastructurally continuous, nonbranching with 
diameter of 8 to 12 nm and of indeterminate length. [2, 5]

Systemic amyloidosis can be classified as follows: (1) 
Primary systemic amyloidosis, usually with no evidence 
of preceding or coexisting disease, plasma cell dyscrasia 
or paraproteinemia, amyloid is derived from monoclonal 
immunoglobulin light chain and is called as AL amyloid; 
(2) Amyloidosis associated with multiple myeloma; or 
(3) Secondary systemic amyloidosis with evidence of 
coexisting previous chronic inflammatory or infectious 
conditions.[3,6,7] Amyloid fibrils in secondary systemic 
amyloidosis are derived from cleavage fragment of the 
circulating acute phase reactant serum amyloid A protein. 
This serum amyloid A protein is synthesized in liver during 
inflammation. [3, 8]

Figure 1A: Showing waxy papules, purpura and ecchymoses in the periorbital region., (1B): Macroglossia with ecchymosis 
on hard palate (arrow).

A 61 years old male patient was presented to 
skin  department  with  chief  complaints  of  pigmentation 
around  the  eyes  since  1  year  and  generalized 
weakness  since  6  month.  Therewere  no  other  systemic 
complaints or any chronic illnesses in  the  past.

On examination  waxy papules, purpura and ecchymoses
 were  seen  in  the  periorbital  region  [Figure  1A]  with 
macroglossia [Figure 1B]. Per abdomen examination  and
 Neurological examination was unremarkable 

Bone  marrow  examination showed normoblastic 
normocellular marrow with plasmacytosis (10%). There 
were good number of both mature and immature plasma
 cells. Few of the plasma cells are binucleated [Figure 2C].
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Fig. 2A: Skin biopsy showed flattened epidermis with eosinophilic material deposition in 
the papillary dermis (400X)., (2B) : Congo red showing brick red staining reaction in the 
dermis.(400X)., (2C): Bone marrow aspiration (wright stain ) showing increase in plasma 
cells (arrow).(1000X)

Historically, the distinction between Primary systemic 
amyloidosis (AL amyloidosis) and Secondary systemic 
amyloidosis (AA amyloidosis) was made utilizing the 
latter’s sensitivity to permanganate.[2] Loss of Congo red 
staining after treatment with potassium permanganate is a 
property of AA amyloid that can distinguish it from other 
types.[2] In our case, congo stain was retained after the 
potassium permanganate treatment.

Amyloidosis confined to the skin is known as primary 
localized cutaneous amyloidosis. Amyloid in these 
cases are derived from keratin released from apoptotic 
keratinocytes. [2, 3] Different forms of primary localized 
cutaneous amyloidosis are lichen amyloidosis, macular 
amyloidosis and nodular amyloidosis. [2] They all differ 
in their clinical presentation. Lichen amyloidosis is 
the most common form of primary localized cutaneous 
amyloidosis, it present as multiple pruritic, red/brown, 
scaly papule which can coalesce to thickened verrucous 
surfaces. It usually, occurs in male, aged 50-60 years and 
most common site are shins, thighs, feet, and forearms. [2] 
Macular amyloidosis present over upper back in early 

adult life, as pruritic macules showing pigmentation with 
a reticulated pattern. [2] Nodular amyloidosis is the rarest 
form, it occurs on the trunk, limbs, extremities, face, and 
genitals as single or multiple nodules. [2] Whereas primary 
systemic amyloidosis present as petechiae , ecchymoses, 
waxy papules, nodules or plaques around the eyelids, neck, 
groin and anogenital area. [2]

In multiple myeloma associated AL amyloidosis, neoplastic 
plasma cell clone produces precursor light chains of 
immunoglobulin (Bences Jones protein) which can be 
detected in serum or urine electrophoresis.[3] Systemic 
amyloidosis is found in 5-15% of multiple myeloma 
patients but majority of the patient with AL amyloidosis 
don’t have obvious B cell or plasma cell neoplasm i.e. 
idiopathic, however these patients have underlying B cell 
dyscrasia in which production of abnormal protein and 
increased plasma cell population on the bone marrow 
examination rather than tumour masses is the predominant 
manisfestation.[2,3]

Amyloid can be deposited in any tissues which lead to 
distortion of tissue architecture and organomegaly and 
organ dysfunction.
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Mucocutaneous involvement is seen in 30-40% of AL 
amyloidosis patients. [7] The most common cutaneous 
lesions are petechiae and ecchymoses.[2] They are the result 
of deposition of amyloid in vessel wall causing capillary 
wall fragility which can rupture even from minor trauma, it 
is also called as “pinch purpura” .[2] Periorbital area is most 
common site of purpura formation. Senile purpura also is 
due to capillary fragility but it is rarely seen on face. [3]

Amyloid deposition in superficial dermis produces shiny 
waxy papules and commonest sites are eyelids, face, 
flexor surface and the buccal mucosa. When it is deposited 
around pilosebaceous unit, it leads to destruction of hair 
leading to alopecia. Direct infiltration of skin can result 
in scleroderma. [4] Infiltration in nail matrix results in 
whitening of nails, banding, brittleness and onycholysis. 
Amyloid deposition in tongue leads to macroglossia. 
Macroglossia is reported in 19% of patients with primary 
systemic amyloidosis. [7] Carpel tunnel syndrome is seen 
25% cases of primary systemic amyloidosis. [2, 3]

Infiltration to peripheral nerves causes peripheral 
neuropathy. [2, 3] Cardiac involvement leads to conduction 
defects, arrhythmias and congestive cardiac failure. [2, 3] 
The major cause of death in primary systemic amyloidosis 
is cardiac failure and renal failure. [3]

The median survival of patient with myeloma associated 
AL amyloidosis is 5months to 2.1 years. [7]

Treatment aim is to reduce the precursor protein by 
decreasing the proliferation of plasma cells, by cytotoxic 
agents, immunosuprresants, .Anti neoplastic drugs can 
be used to slow down the renal impairment by inhibiting 
polymerization of amyloid fibrils.

Conclusion
Primary systemic amyloidosis is a rare condition with poor 
prognosis. Its timely recognition has important implication 
for management and prognostication in order to reduce 
morbidity and mortality. This case is presented, due to 

rarity of the condition and also to increase awareness of its 
characteristic features and help in diagnosis.
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Eosinophilic Cholecystitis with Lipomatosis: A Rare Case Report 
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ABSTRACT

Eosinophilic cholecystitis and Lipomatosis of gallbladder are two different diseases, rarely occurring together. Both are 
diagnosed histopathologically. A 45 years old female who underwent routine elective laparoscopic cholecystectomy for 
chronic cholecystitis was diagnosed eosinophilic cholecystitis with cholelithiasis and lipomatosis on histopathological 
examination of gall bladder.  This could be first case report of this unique combination. The rarity of the condition 
prompted us to report this case.
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Introduction
Eosinophilic cholecystitis and lipomatosis of the gall 
bladder are two different entities, rarely occurring together 
Eosinophilic cholecystitis is a rare form of cholecystitis 
in which the eosinophils are predominant component of 
inflammatory cells in the wall of the gall bladder. It has 
prevalence of 0.25-6.4% in all cholecystitis. [1] Etiology 
of eosinophilic cholecystitis is still unknown. [2] Whereas 
lipomatosis of the gall-bladder is an unusual form of 
hyperplastic cholecystoses in which fatty proliferation 
of the subserosa of the gall-bladder wall occurs. The 
pathogenesis is uncertain, but chronic inflammatory 
changes may play significant role. [3] We were unable to 
find any literature about this rare combination.

Case Report
A 45 year old female was admitted with complaints of 
abdominal pain and tenderness and guarding in the right 
upper quadrant since 1 year which was radiating to the 
back. She also complained of nausea and increase in the 
intensity of pain with fullness of stomach after having fatty 
food. No history of vomiting, jaundice, fever. There was no 
past history for allergies for anything or any drug intake.

On examination she was stable, afebrile. Icterus, cyanosis, 
pallor and clubbing were absent. Tenderness and guarding 
was present in right upper quadrant. Murphy’s sign was 
positive. Her investigation revealed Haemoglobin- 10.7 
gm/dl, Total Leukocyte count- 11,700/cu.mm, Differential 
Leukocyte count: Neutrophils – 75%, Lymphocytes – 
23%, Monocyte – 01% and Eosinophils – 01%. Absolute 
Eosinophil count was 0.12 X 103 / cu.mm.

She underwent routine elective laparoscopic 
cholecystectomy under general anaesthesia. Per operatively 
a single pigment stone was identified in gall bladder and 
gall bladder wall was thickened.

On gross examination gall bladder measured 9.5 X 3.5 X 
2cms [Figure 1A] .Cut surface showed velvety mucosa 
with thickened wall. Single large brown black coloured 
stone measuring 2 X 1.5cms was also present [Figure 1B]. 

Microscopic examination of the gallbladder showed 
thickened muscularis mucosa and mixed inflammatory 
infiltrate comprising predominately eosinophils (>90% of 
inflammatory infiltrate) which were present in all layers of 
the gallbladder. Significant amount of adipose tissue were 
seen in the muscularis mucosa [Figure 2A, 2B, 2C].

A histopathological diagnosis of Eosinophilic Cholecystitis 
with Cholelithiasis and Lipomatosis was made. The patient 

Fig. 1A: Gross image of gall bladder., (1B) : Cut Surface of 
gall bladder showing thickened wall with adipose tissue 
in its wall.

Fig. 2A: Gallbladder showing inflammatory infiltrate in 
all the layer including eosinophils and adipose tissue in 
muscularis wall. (H&E 40X)., (2B): Marked Proliferation 
of Mature Adipose Tissue In Muscularis Mucosa Layer. 
(H&E 40X)., (2C): Gallbladder submucosa showing >90% 
eosinophils (H&E 400X)

Liver function tests showed Total Bilirubin– 0.8 mg/
dl  with Direct  Bilirubin–  0.2  mg/dl,  Total  Protein–  7 
gm/dl, Albumin- 4mg/dl, A:G-1:3, Alanine transminase 
– 15 IU/L, Aspartate transminase – 21 IU/L, Urea- 14 
mg/dl,  Creatinine-0.8 mg/dl  and  Random  Blood 
Glucose- 121 mg/dl. Serum electrolyte was normal (S. 
Sodium– 132 mEq/ L and S. Potassium– 4 mEq/L). Stool
 examination showed no parasite or ova.

Ultrasound  examination  of  the  abdomen 
revealed partially distended gall bladder with a calculus 
measuring  2.1  X  0.9  cm.  Liver,  bile  duct  and  rest  of 
abdominal viscera were unremarkable.
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had unremarkable recovery and was discharged without 
any complication.

Discussion
Eosinophilic cholecystitis was first described by Albort 
et al in 1949 in French literature.[2] Till 2007, 24 cases of  
eosinophilic cholecystitis were reported in literature.[4] 

Etiology of eosinophilic cholecystitis is still unknown; 
however the postulated causes include allergies, parasites 
like Clonorchis sinensis and Ascariasis, hypereosinophilic 
syndrome, and eosinophilic gastroenteritis. Drugs like 
cephalosporin, erythromycin and a few herbal medicines 
also may contribute to this entity.[1,2,4,5,6,7] Usually it’s an 
acalculous cholecystitis but in rare cases it’s seen with gall 
bladder stones.[2,7] In this patient a gall stone was present 
which is rare association.

There is no specific clinical manifestation of eosinophilic 
cholecystitis apart from cholecystitis and diagnosis is 
by histopathological examination. When it is associated 
with systemic hypereosinophilic syndromes, laboratory 
investigation reveals peripheral eosinophilia. [1]

The diagnosis of eosinophilic cholecystitis is based on 
histopathology of cholecystectomy specimens when 
90% eosinophils infiltration is present within the wall of 
gallbladder. [1]

Eosinophilic cholecystitis has been classified according 
to cellular infiltrate in the wall of the gall bladder as 
eosinophilic cholecystitis if it comprises of 90 % of 

eosinophils and lympho-eosinophilic if infiltrate comprises 
of 50-75% eosinophils. [1] Table 1 shows reported cases of 
eosinophilic cholecystitis and lipomatosis in the literature.

Lipomatosis is a rare form of hyperplastic cholecystoses 
which is non-inflammatory pathologic processes resulting 
in benign proliferation of the normal gall-bladder tissue 
elements. In lipomatosis, the gall-bladder wall is thickened 
by fatty proliferation in the subserosa. [3] Its pathogenesis 
is poorly understood. Some studies considered chronic 
infection may play significant role. [3]

Conclusion
We present this case because of the rare occurrence 
of eosinophilic cholecystitis with cholelithiasis and 
lipomatosis. A pathologist should be aware of this rare 
condition, since the physical findings of eosinophilic 
cholecystitis are indistinguishable from manifestation of 
the common acute cholecystitis. Therefore, there is need 
to investigate the patient carefully for other associated 
illnesses, which might have a worse prognosis than 
cholecystitis itself. Cholecystectomy remains the definitive 
treatment of this disease.
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Table 1: Reported cases of eosinophilic cholecystitis and lipomatosis in the literature:
S 
no 

Age /sex Clinical Feature Eosinophilia Gall stone Dilated 
Common 
Bile Duct

Histopathological 
diagnosis  

Post 
operative 
period 

Reference 
No: 

1. 55 yrs/
Female

Abdominal Pain 
with Jaundice

Absent Present Present Eosinophilic 
Cholecystitis

Uneventful 1

2. 49 yrs /
Female

Abdominal Pain Absent Present Absent Eosinophilic 
Cholecystitis

Uneventful 2

3. 60 yrs /
Female

Abdominal Pain Absent Absent Absent Lipomatosis Uneventful 3

4. 41 yrs /
Male

Abdominal Pain Absent Multiple Present Eosinophilic 
Cholecystitis

Uneventful 5

5. 30 yrs /
Female

Abdominal 
Pain Nausea , 
vomiting

Absent Absent Absent Eosinophilic 
Cholecystitis

Uneventful 8

6. 30 yrs /
Female

Abdominal Pain Present Multiple - Eosinophilic 
Cholecystitis

Uneventful 9

7. 22 yrs /
Female

Abdominal Pain Present Multiple - Eosinophilic 
Cholecystitis

Uneventful 9

8. 15 yrs /
Male

Abdominal 
Pain Nausea , 
vomiting

Absent Absent Absent Eosinophilic 
Cholecystitis

Uneventful 10
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ABSTRACT

Obiective: To investigate the behavioral pattern of conchal cartilage as an aurograft material in respect to gross
changes and microscopic changes in rabbit.

Method: Conchal cartilage grafts were taken from the auricle of 8 white New Zealand rabbits with intact
perichondrial layers. They were categorized as non-implant and explanr with two types that is mildly crushe,l
(CR) and uncrushed cartilage (UCR). These grafts were buried into the subcutaneous pockets in the upper
paraspinal area of the same animal. The microscopic behavioral pattern of explanted buried graft after iour
m,onths was evaluated. \
Results: Definitive behavioral changes were noticed in both the categories with respefi to various gross and
microscopic parameters in relation to chondrocyte mass

Conclusion: The graft will be smooth surfaced and pliant because of the perichondrium on either side and for
mild crushing. Thus the R-hinoplasty surgeon will have temporal idea about the graft.

Key words: conchal cartilage grafts, \7hite rabbit, Histopathology, Rhinoplasry.

+

INTRODUCTION
Every cosmetic surgeon of nose often comes across

patients having nasal deformities especially obvious or
'subtle dorsal deformities and they do seek surgical
solution for the same. But for correction and
augmentation of same grafts may be needed and
necessary. Various materials are widely used for nasal

augmentation 1,'. Carrilage grafts are widely being used

compared to the other grafts, in rhinoplasty to coffecr
obvious or subtle irregularities on the nasal. dorsum
and to achieve an acceptable smooth surface. Even if
there is a palpable step or depression at rhe osteotomy
site, onlay grafting using cartilage or ethmoid bone can

be done in that area :.

Ideally, autogenous tissue are used because they
carry the least risk and complications but the amount
of tissue required for augmentation leaves little choice
other than rib cartilage grak a.

'!7hen 
a autogenous tissue is used for subcutaneous

augmentation, it is best to use crushed or uncrushed
carcilage or uncrushed bone since they remain viable 5.

Evaluation of autogenous and allogenous grafts
implanted in the nose is quite challengiig for several

reasons, including the possibility of unpredictable
complications leading to catasrrophic disfiguremerrs)
the impossibiliry of obtaining pathological specimens
and the need for a long follow up period for stable
rezults 6. ln the present study, we have made an effort
to compare'the fate, gross and microscopically, o{ the
crushed and uncrushed autologous auricular caftilage
with intact perichondrium after 4 monrhs of
implantation.

MATERTALS AND METHODS

After obtaining institutional Ethics in Animal
Experiments approval this research $udy v.;i:, carried
out at central experimental animal tlou,r;. .f our
institution and in compliance with the guidelines of
CPCSEA. A toml of A healrhy aduh male white New
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conducted first time iri India as our lirerature search
did not yield any other mention of it. But neverrheless
this type of research needs ro be experimented for sciil
longer time of duration.

CONCLUSION

I[e would like to confess that as it is not possible
ethically and clinically to harvest the specimens in
l:** beings for this type of ,tudy orr.^r"sults with
this experimental research model in rabbG is reasonably
an alternarive way of 

_knowing the behavioral pr*.*
of autoiogous conchal graft a, it is near to studies in
l"T* bgi"gr. Authors intend to continue the research
funherto evaluate long-term effecs in *r-"ir*rg;;;
of nose.
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Abstract 
Back ground: Gestational age (GA) is a fundamental requisite at autopsy as well as for clinical assessment of growth of the fetus 

within the womb. Fetal parameters like anthropometric measurements and visceral developments can be used for calculation of 

GA. The present study was conducted with an aim of assessing the accuracy of fetal measurements like Foot length, Head 

Circumference, Crown-Rump length, Crown-Heel length and Abdominal Circumference for calculation of GA and to derive 

regression formulas for the same.   

Methods: The study was conducted on 60 foetuses with known gestational age (calculated by obstetrical methods). The fetal 

measurements were measured as per the standard protocol.  

Results: The study showed that there is a good correlation between gestational age and FL, HC, CRL, CHL and AC. FL was more 

accurate in assessing GA followed by HC, CRL, CHL and AC. The correlation coefficients of the equation & standard error of the 

estimate were 0.922 &2.41088, 0.901& 2.70397, 0.878 &2.97715, 0.900 &2.77665 and 0.886 & 2.89121 respectively for FL, HC, 

CRL, CHL and AC.  

Conclusion: We conclude that fetal measurements like FL, HC, CRL, CHL and AC are reliable for estimation of fetal age. FL is 

more accurate than other fetal parameters for estimation of GA followed by HC, CRL, CHL and AC. 

 

Key words: Gestational age, Foot length, Head Circumference, Crown-Rump length, Crown-Heel length, Abdominal 

Circumference. 
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Introduction 
Gestational age (GA) estimation is an essential tool 

in Obstetrics to councel the parents and to plan for 

appropriate perinatal care in cases of malformed foetuses 

and in conditions of recurrent abortion.  GA estimation 

is also a prime requisite at fetal autopsy specially, in 

situations of criminal abortion, alleged infanticide, and 

in medical termination of pregnancy. Various fetal 

parameters are tested and found to be useful in assessing 

the GA (1,2). The commonly used parameters for 

estimation of GA are head circumference (HC), 

abdominal circumference (AC), crown-rump length 

(CRL), crown- heel length (CHL), femur length, foot 

length (FL) and head length (HC)(1,2,3,4). In this study 

we have assessed the accuracy of fetal measurements 

like HC, AC, CRL, CHL and FL for gestational age 

estimation.  

 

 

 

Materials and Methods 
This is a retrospective study, conducted at a tertiary 

care teaching hospital and medical college, on 60 fetal 

autopsies performed between January to December 

2012. The demographic details, measurements like HC, 

AC, CRL, CHL and FL were retrieved from the autopsy 

protocol. It is our routine practice to record 

measurements as per the standard protocol. HC is 

measured from glabella to the most prominent point 

posteriorly; AC was recorded at the level of umbilicus.  

By placing the foetus in supine position distance between 

the crown of the head to highest point on the trunk 

corresponds to CRL. The CHL, which corresponds to 

distance between crown of the head to the heel was 

recorded with the foetus in supine position with the leg 

extended. Foot length was recorded with the help of a 

scale along the medial border of the foot.  All the 

parameters were recorded in centimetres to the nearest 

0.1 decimal.  

Statistical analysis was done using SPSS version 16. 

Linear regression equations were deduced to estimate 

GA from FL, HC, AC, CHL and CRL. P-value less than 

0.05 were considered significant. 

 

Aims and Objective  
To assess the accuracy of fetal measurements like 

FL, HC, CHL, CRL and AC for estimation of GA and to 

derive regression formulas for the same. 

 



Accuracy of fetal measurements in estimation of gestational age 

 12                                                                    Indian Journal of Pathology and Oncology, January - March 2016;3(1);11-13 

Results 
The present study comprised of 60 foetuses ranging 

in GA from 15-41 weeks.  Maximum number of cases 

were in GA of 32 weeks (6 cases), minimum number of 

cases were in GA of 15, 27, 29, 39 and 41 weeks (1 case 

each).  There was no representation in the GA of 16, 

17,23,35,38 and 40 weeks. The FL, HC, CRL, CHL and 

AC and their means increased as the GA increases (Table 

1) The GA in weeks calculated from FL, HC, CRL, CHL 

and AC showed good correlation with the GA obtained 

by obstetric method.  FL was more accurate, followed by 

HC, CRL, CHL and AC (p Value <0.005). The 

regression equations along with correlation coefficients 

of the equation and Standard error of estimate for FL, 

HC, CRL, CHL and AC were shown in Table 2. 

 

Table 1: Showing the fetal anthropometric measurements and their mean 
GA No of 

cases 

Range 

of HC 

Mean 

HC 

Range 

AC 

Mean 

AC 

Range 

FL 

Mean 

Fl 

Range 

CRL 

Mean 

CRL 

Range 

CHL 

Mean 

CHL 

15 1 16.4 16.4 10 10 2.3 2.3 15.5 15.5 24 24 

18 3 18-19 18.5 14-15 14.5 3-4 3.5 17-18 17.33 27-28 27 

19 2 18-19 18.5 14-15 14.5 3-4 3.5 21-21.5 17.5 28 28 

20 5 16-21 18.6 15-19 16.8 3-4.5 3.6 16-19.5 18 24-31.5 28 

21 3 18-21 20 16-18 17 3-4 3.6 15-19 18 26-31.5 28 

22 3 17-26 20 15-18 17 3.5-4.5 3.9 16.5-24 20 25.5-34.5 30 

24 5 20-25 22 15-18 17 4-6 4.5 17-22 20 27-36 32.5 

25 2 20-26 23 19-20 19.5 4-6 5 20-23 21.5 34-35 34.5 

26 4 21.5-28 24 17-24 20.5 4.5-5 5 20-26 23 31-40 36 

27 1 24 24 20.5 20.5 5 5 23 23 36 36 

28 5 24-28 25.5 17-24 20.5 4.4- 5.7 5 24-27 26 35-37.5 36.5 

29 1 24 24 21 21 5.5 5.5 24 24 37 37 

30 2 22-27 24.5 19-23 21 4.5-6 5.5 22-28 25 34-44 39 

31 4 26.5-31 28.8 21-24 23 6-6.5 6 24-27 25.75 40-44 42.5 

32 6 25.5-31 29 19.5-28 24 5.5-7 6 23-31.5 26.75 42-55.5 44 

33 2 29 29 22 24.5 6.5-7 6.75 27.5-30 28.75 46.5-51 48 

34 5 28.5-30 30 22.5-26.5 25 6.5-7 6.8 21-32 28.2 41.5-51 48 

36 2 30 30 23-27 25 6.5-8 7.2 28-30.5 29 48-50 49 

37 2 29-31 30 24.5-26 25.25 7-8 7.5 27.5-36 31 49-50 49.5 

39 1 31 31 27 27 7.5 7.5 35 35 50 50 

41 1 32 32 27 27 8.5 8.5 35 35 50 50 

GA, Gestation estimation (cm); FL, Foot length (cm); HC: Head circumference; CRL: Crown-Rump length;  

CHL: Crown-Heel length; AC: Abdominal circumference; HL; (cm) 

 

Table 2: Regression equation for GA estimation. 

Equation R R2 SEE 

GA=7.679+ (3.795xFL) 0.922 0.848 2.41088 

GA=1.007+(1.148xHC) 0.901 0.808 2.70397 

GA=3.245+(1.017xCRL) 0.878 0.772 2.97715 

GA=3.973+(0.623xCHL) 0.900 0.809 2.77665 

GA=0.272+(1.326xAC) 0.886 0.786 2.89121 

GA, Gestation estimation (cm); FL, Foot length (cm); HC: Head circumference; CRL: Crown-Rump length;  

CHL: Crown-Heel length; AC: Abdominal circumference;s HL; (cm); R, Correlation coefficient; SE, Standard 

error of estimate (cm). 

 

Discussion 
GA estimation is an essential step for management 

of pregnancy. In autopsy practice it plays a pivotal role 

in medico legal and criminal abortion cases. Fetal 

anthropometric measurements are commonly used in 

both circumstances for calculation of GA. An obstetric 

GA estimation is facilitated by calculating the period of 

gestatation from the date of last menstrual period, by 

measuring the fundal height and by anthropometric 

measurements with the help of ultrasound (5).  

At autopsy GA estimation can be done by many 

methods, but the most commonly employed methods are 

measurements of fetal parameters like fetal weight, FL, 

HC, CRL, CHL, AC, fetal length, biparietal diameter, 

outer canthal distance, inner canthal distance, philtrum 

length, chest circumference, inter-nipple distance, small 

intestine length, and large intestine length (6). It is 

evident from the literature review and observation from 

our study that foot length gives the best GA assessment 

than other parameters (2, 7, 8, 9, 10, 11). Munro (12). in 

his study concluded that appearance of ossification 
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centres and fetal length are better parameters for GA.  

Hadlock (13). concluded that CRL is the better marker 

for GA. Panduranga et al.(2) and Kumar et al.(7) 

concluded both foot and hand length are reliable 

parameters for GA estimation. Various authors have 

derived regression formulae for various anthrometric 

measurements for calculation of GA (1, 4, 14, 15). 

Visceral development has also been used by various 

authors for calculation of GA. Chikkannaiah et al. (1) 

and Kumar et al. (16) studied the sequential development 

of glomerulus and concluded that it is useful in deriving 

the GA. A significant correlation has been established 

between the period of gestation and immunohisto-

chemical estimation of surfactant producing alveolar 

type II cells(17). Development of layers of skin is also 

useful for estimation of GA (18). Number of gyri crossed 

by a line drawn from the frontal to the occipital pole 

above the insula and adding 21 to the gyral count also 

helps in estimating the GA (19). 

Even though our sample size is less, we had 

representation from all the fetal ages except 16, 

17,23,35,38 and 40 weeks. In the present study we have 

assessed the accuracy of five commonly used fetal 

parameters for calculation of GA. Regression formulas 

for all the five were also given and our findings are in 

conclusion with the literature. 

 

Conclusion  
To conclude GA estimation is an essential step at 

fetal autopsy. Among the anthropometric measurement 

FL is more reliable followed by HC, CRL, CHL and AC. 

Better results are possible if more than one parameters is 

employed for estimation of GA. 
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INTRODUCTION 

Coronary artery disease (CAD) is the leading cause of 

morbidity and mortality in the world with more than 1.4 

million of new diagnosed cases per year.
1,2

 

Atherosclerosis is the underlying pathogenesis of CAD 

leading to, angina pectoris and acute coronary syndrome 

(ACS).
3  

The inflammatory response involved in acute coronary 

events is related with early and late post-ACS major 

adverse cardiac events.
4
  

Inflammation is also one of the main factors in the post-

myocardial infarction healing process. The inflammation 

in itself may paradoxically have deleterious effects on 

myocardial cells, especially in case of an exuberant 

ABSTRACT 

Background: Coronary artery disease (CAD) is the leading cause of morbidity 

and mortality. Pathogenesis involved in angina pectoris and acute coronary 

syndrome (ACS) is atherosclerosis. Inflammation drives all phases of 

atherosclerosis, including initiation, progression of CAD and its complications. 

Drugs that reduce inflammation may have added benefit in the treatment of 

cardiovascular disease. Studies have shown that trimetazidine inhibits the 

inflammatory markers like C- reactive protein, interleukins (IL-1, IL-6) and 

tumor necrosis factor alpha. Objective of the study was to investigate the effect 

of trimetazidine on acute and sub-acute models of inflammation in adult male 

Wistar rats. 

Methods: Adult male Wistar rats (150 to 180 mg) were randomly divided into 

three groups (n=6 each) viz. control (vehicle), aspirin (200 mg / kg body weight 

of rat) and trimetazidine (5.4 mg / kg body weight of rat). Anti-inflammatory 

effects of these drugs were studied in acute (carrageenan induced rat paw 

oedema) and sub-acute (cotton pellet induced granulation tissue and 

histopathological examination of granulation tissue surrounding grass piths) 

models of inflammation. Data was expressed as mean±SEM and analysed by 

one way ANOVA followed by Dunnet’s and Bonferroni test.  p<0.05 was 

considered as significant. 
Results: Trimetazidine group showed significant (p <0.05) anti-inflammatory 

effect both in acute and sub-acute models of inflammation which was 

comparable to that of aspirin group. 

Conclusions: Results of the study indicate that trimetazidine can reduce the 

complications of atherosclerosis which involves inflammation as the major 

steps in its pathogenesis. 
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inflammatory response. Ischemic myocardium produces 

certain important cytokines like tumour necrosis factor-

alpha (TNF-α), interleukin (IL-1 and IL-6) etc. 

Inflammation directly interferes with the myocardial 

contractility, vascular endothelial function and 

recruitment of other inflammatory mediator like C 

reactive protein (CRP).
5
 Interferon gamma (IF-γ), IL-1 

and TNF-alpha also stimulate the production of IL-6 

which triggers the inflammatory response and platelet 

aggregation.
6
 Coronary angiography, percutaneous 

coronary intervention (PCI) and coronary artery bypass 

surgery (CABG) are the modalities for the detection and 

the treatment of CAD. Role of inflammation in the 

development of restenosis after PCI and CABG has also 

been reported.
13

 

The drugs that reduce inflammation may have added 

benefits in the management of cardiovascular disease 

outcome. Interestingly certain studies have reported that 

metabolic modulator trimetazidine, which is an anti-

anginal drug, inhibits the inflammatory markers like C 

reactive protein(CRP), nitric oxide products (nitrite and 

nitrates), interleukins (IL-1, IL-6) and TNF alpha.
7-9

 But 

another study suggested that trimetazidine showed no 

significant reduction in the levels of IL-8, TNF-α, 

complement 3 and 5 and CRP.
10

 Review of literature 

revealed paucity of studies regarding anti-inflammatory 

activity of the above mentioned drug in animals.  In view 

of controversial reports about trimetazidine on 

inflammation as well as paucity of information regarding 

the effect of this antianginal drug on inflammation, the 

present study is planned to evaluate the effect of oral 

trimetazidine on acute and sub-acute models of 

inflammation in male wistar rats. 

METHODS 

Present experimental study involved the use of adult male 

Wistar rats weighing between 150-200 g body weight. 

Animals were obtained from central animal house of J. N. 

Medical College, Belagavi, India. Animals were housed 

under standard laboratory conditions and acclimatized to 

12-hrs light/dark cycle for 10 days prior to the day of 

experimentation. They had free access to food (standard 

rat chow pellet- amrut brand) and water ad libitum. The 

drugs required for this experiment were obtained from the 

hospital pharmacy. 

All the procedures were performed in accordance with 

the guidelines for institutional animal ethics committee 

constituted as per the recommendations of committee for 

the purpose of control and supervision of experiments on 

animals (CPCSEA). 

The adult human clinical doses of the drugs were 

converted into rat equivalent doses with the help of 

converting table.
14

 Male wistar rats were randomly 

divided into control, standard and  treatment groups (n=6 

in each group).The drugs (with their adult therapeutic 

dose in parenthesis) used were 1% gum acacia orally 

(control), aspirin (200 mg/kg Body weight of rat 

equivalent to 2222 mg of clinical dose orally) and 

trimetazidine (5.4 mg/Kg Body weight of rat equivalent 

to 60mg of clinical dose orally).
11,12,14,15

 

Acute inflammation was induced by injecting 0.05 ml of 

1% carrageenan in sub plantar region of left hind paw. A 

mark was made on the leg at the malleolus to facilitate 

uniform dipping at subsequent readings. The paw volume 

was measured with the help of plethysmograph by 

mercury displacement method at zero hour (immediately 

after injecting carrageenan). The same procedure was 

repeated at 0.5,1,3,4 and 5 hour. The difference between 

0 hour and subsequent reading was taken as actual 

oedema volume.
16

 The percentage inhibition of oedema 

in the treated groups were then calculated by using the 

formula:
16

 

Sub-acute inflammation was induced in the same above 

groups after a wash out period of 48 hours. In overnight 

starved (with water ad lib) rats, after clipping the hair in 

axilla and groin, two sterile cotton pellets weighing 10 

mg and two sterile grass piths (25x 3 mm) were 

implanted subcutaneously, through a small incision, 

under light thiopentone anaesthesia. Wounds were then 

sutured and animals were caged individually after 

recovery from anaesthesia. Aseptic precautions were 

taken throughout the procedure. The treatment was 

started after implantation and was repeated every twenty 

four hours, regularly for ten days. On eleventh day the 

rats were sacrificed with an overdose of thiopentone 

anaesthesia to remove cotton pellets and grass piths. The 

pellets, free from extraneous tissue were dried overnight 

at 60 °C to note their dry weight. Net granuloma weight 

was calculated by subtracting initial weights of cotton 

pellet (10 mg) from the weights noted. Mean granuloma 

dry weight and percentage inhibition for aspirin and 

trimetazidine treatment groups was calculated and 

expressed as mg/100 gm of body weight. The percentage 

inhibition of granuloma dry weight was calculated using 

the formula:
16 

 



Naveena R et al. Int J Basic Clin Pharmacol. 2016 Jun;5(3):782-787 

                                                    International Journal of Basic & Clinical Pharmacology | May-June 2016 | Vol 5 | Issue 3    Page 784 

The grass piths were preserved in 10% formalin for 

haematoxylin and eosin staining.
16

 The results were 

expressed as mean±SEM and analyzed using ANOVA 

followed by post hoc test of Dunnets Bonferonni test.           

p<0.05 was considered as statistically significant. 

RESULTS 

The mean paw oedema volumes in ml in trimetazidine 

(5.4 mg/kg) treated group at ½ hour, 1 hour, 3 hours, 4 

hours and 5 hours were 1.15±0.05, 1.20±0.04, 1.07±0.02, 

1.01±0.02 and 0.94±0.01 respectively (Table 1, Figure 1), 

with the calculated percentage inhibitions of 12.5%, 

43.75%, 70.76%, 83.72% and 95.60% respectively                        

(Table 1, Figure 3). Inhibition of paw oedema volume in 

trimetazidine treatment group showed no significant 

difference at ½ hour, but there was statistically significant 

(p <0.05) at 1h and (p <0.01) at 3 hours, 4 hours, 5 hours, 

when compared to that control (Table 1, Figure 1). There 

was significant difference (p <0.05) when the 

trimetazidine treated group was compared to that of  

aspirin at ½ and 1 hour, however, there was no significant 

difference at 3 hours, 4 hours and 5 hours.                      

(Table 2, Figure 2). 

 

Table 1: Effect of aspirin and trimetazidine treatment on carrageenan induced paw oedema in comparison with 

control. 

Time after 

carrageenan 

injection 

Control Aspirin Trimetazidine 
Time after carrageenan 

injection 
Control 

 
Paw oedema; ml 

(Mean ±SEM) 

Paw oedema; ml 

(Mean ±SEM) 

Percentage 

inhibition 

Paw oedema; ml  

(Mean ±SEM) 

Percentage 

inhibition 

½ hour 1.15±0.02 0.94±0.02** 50% 1.15±0.05  12.5% 

1 hour 1.35±0.03 1.04±0.02** 60.3% 1.20±0.04 * 43.75% 

3 hours 1.29±0.03 0.97±0.01** 73.18 % 1.07±0.02** 70.76% 

4 hours 1.20±0.03 0.89±0.01** 96.14% 1.01±0.02** 83.72% 

5 hours 1.14±0.01 0.89±0.02** 95.62% 0.94±0.01** 95.60% 

Post hoc analysis by Dunnet’s test: * p<0.05, ** p<0.01 comparison with Control. 

 

 

Figure 1: Paw oedema in millilitre (ml) after 

carrageenan injection in comparison with control. 

The mean dry weight of ten day old granuloma, expressed 

as mg percent (mg/100 g) body weight of rat in control 

group was 18.15±0.15. In aspirin (200 mg/kg) treated 

group, the mean dry weight of ten day old granuloma was 

significantly (p <0.01) decreased as compared to that of 

control with values 12.93±0.33 and percentage inhibition 

of 28.76%. Similarly, trimetazidine (5.4 mg/kg), exhibited 

statistically significant (p <0.01) decrease in granuloma 

dry weight with the mean values of 12.83±0.21 and 

percentage inhibition of 29.31% respectively when 

compared to control. (Table 3, Figure 4, 5) There was no 

significant (p >0.05) difference in mean granuloma dry 

weights of trimetazidine group when compared to that of 

aspirin (Table 3). 

 

Figure 2: Paw oedema in millilitre (ml) after 

carrageenan injection in comparison with aspirin. 

 

Figure 3: Percentage inhibition of paw oedema. 
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Table 2: Effect of trimetazidine treatment on carrageenan induced paw oedema in comparison with Aspirin 

Post hoc analysis by Bonferroni’s Test: * p< 0.05 comparison with aspirin 

Table 3: Effect of trimetazidine treatment on granuloma dry weight when compared with control. 

 

Drug treatment (Oral Doses in 

mg/Kg ) 

Mean granuloma dry weight mg/100 gm body 

weight (mean±SEM) 
Percentage inhibition 

Control 18.15±0.1529 - 

Aspirin (200 ) 12.93±0.3365 ** 28.76% 

Trimetazidine ( 5.4) 12.83±0.2148 ** 29.31% 

Post hoc analysis by Dunnet’s test:  ** p<0.01 when compared with control. 

 

Post hoc analysis of dunnet’s ** p<0.01 when compared with 

control  

Figure 4: Mean granuloma dry weight in comparison 

with control. 

 

Figure 5: Percentage inhibition of granuloma dry 

weight. 

Histopathological examination of granulation tissue 

(Figure 6) 

The anti-inflammatory effect of trimetazidine as observed 

in both acute and sub-acute studies were further 

confirmed by histopathological studies. The sections of 

granulation tissues when stained with haematoxylin and 

eosin showed increased fibroblasts, thick fibrous tissue 

and dense inflammatory infiltrate in the control group (A) 

whereas aspirin (B) and trimetazidine (C) treated groups 

revealed reduced number of fibroblasts, scanty collagen 

tissue and decreased thickness of fibrous tissue and sparse 

inflammatory infiltrate. 

Sections of granulation tissues stained with haematoxylin and 

eosin. Arrow indicates increased fibroblasts, thick fibrous tissue 

and dense inflammatory infiltrate in the control group; (A) and 

in  Aspirin; (B) and Trimetazidine; (C) treated groups arrow 

indicates reduced number of fibroblasts, scanty collagen tissue, 

decreased thickness of fibrous tissue and sparse inflammatory 

infiltrate. 

Figure 6: Photomicrographs of granulation tissue.        

(H and E-stain), 10X. 

Time after 

carrageenan 

injection 

 

 Aspirin  

Paw oedema in ml 

(mean ± SEM) 

Trimetazidine 

Paw oedema in ml 

(mean ± SEM) 

 

ANOVA  result Post-hoc analysis by 

bonferroni’s test 
F 2,10 p- value 

½ hour 0.94±0.02 1.15±0.05* 8.259 <0.0001 p  <0.05, 

1hour 1.04±0.02 1.20±0.04* 9.140 <0.0001 P <0.05 

3hour 0.97±0.01 1.07±0.02 16.81 <0.0001 p >0.05 

4hour 0.89±0.01 1.01±0.02 15.17 <0.0001 p >0.05, 

5hour 0.89±0.02 0.94±0.01 22.28 <0.0001 P >0.05 

** ** 
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DISCUSSION 

The present study was planned to investigate the effects 

of trimetazidine on acute and sub-acute inflammation in 

male wistar rats. The results of the present study reveal 

anti-inflammatory effect of trimetazidine on acute and 

sub-acute inflammatory models.  

In acute study, inflammation was induced by injecting 

carrageenan in rat hind paw and anti-inflammatory action 

was assessed by measuring the paw oedema volume. 

Trimetazidine showed significant inhibition of paw 

oedema volume as compared to that of control. When 

compared to aspirin, effect of trimetazidine was 

comparable to aspirin (p>0.05).    

Sub-acute inflammation was induced by implanting 

subcutaneously cotton pellet and grass pith. Granuloma 

dry weight and the histopathology of granulation tissue 

were studied. In cotton pellet induced granuloma method, 

trimetazidine, exhibited significant decrease in the 

granuloma dry weight when compared to that control. 

There was no statistical significant difference in 

granulation tissue dry weight between aspirin and 

trimetazidine. The H and E stained granulation tissue, 

showed dense inflammation with abundant fibrous tissue 

in the control group, while it revealed reduced number of 

fibroblasts, fibrous tissue and decreased granulation 

tissue, collagen content with sparse inflammation in 

aspirin and trimetazidine. 

The metabolic modulator, trimetazidine also known as 

partial fatty acid oxidation (pFOX) inhibitor is used in the 

management of angina by virtue of their mechanism 

affecting the various events of angina. Because 

metabolism shifts the oxidation of fatty acids in ischemic 

myocardium, the oxygen requirement per unit of ATP 

produced increases. One of the major events involved in 

angina, myocardial infarction and atherosclerosis (CAD) 

is inflammation.
11,12

 In addition, inflammation is also 

involved in the restenosis processes in the patients who 

have undergone PCI.
13

  Therefore, it can be speculated 

that drugs affecting the processes of inflammation could 

be of beneficial effect in the management of 

cardiovascular events.  

The anti-inflammatory effect of trimetazidine on acute 

inflammation in the present study can be explained on the 

basis of their effect on one of the inflammatory mediators. 

The anti-inflammatory effect of trimetazidine can be 

attributed to decrease the levels of TNF α , NO products 

and CRP.
7-10

 Though the results of the present study do 

not point at actual mechanism of trimetazidine on 

inflammation, this effect can be attributed to the effect of 

trimetazidine to decrease TNF α as reported in previous 

studies.
7-10

   

This study shows that in addition to anti anginal activity, 

trimetazidine may also possess anti-inflammatory 

properties that could be of additional benefit in the 

treatment of atherosclerosis and their complications like 

reinfarction and infarct extension, and also in preventing 

cardiovascular events like restenosis after PCI.  However 

these speculations need to be confirmed clinically. 

Clearly, the role of trimetazidine as anti-inflammatory 

agents is an area that warrants further investigation and 

has to be confirmed by clinical trials. 
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INTRODUCTION 

Deep neck space infections (DNSI) are described as 

infections of fascial planes and spaces of the neck, 

culminating in cellulitis and/or abscess formation.  

 

The spaces of the neck are classified into four categories 

– face (buccal, canine, masticator and parotid spaces), 

suprahyoid (peritonsillar, submandibular, sublingual and 

parapharyngeal spaces), infrahyoid (anterior visceral 
space) and along the length of the neck (carotid, 

retropharyngeal, alar and danger spaces). 

 

DNSI are associated with lethal complications like upper 

airway obstruction, cervical necrotizing fasciitis, 

descending necrotizing mediastinitis, aspiration 

pneumonia, pleural or pericardial effusion, dural sinus 

thrombosis, intracranial abscess and septic shock; 

resulting in mortality in up to 50% of the cases despite 

aggressive antimicrobial therapy and surgery.[1,2] 

 

OBJECTIVE 

The goal of this study is to analyse the demographics and 

predisposing factors in patients with DNSI.  

 

MATERIALS AND METHODS 

A retrospective study was conducted by reviewing 

medical records of 44 patients who were treated in 

Department of ENT, Dr.Prabhakar Kore Charitable 

Hospital and Medical Research Centre, between June 

2013 to June 2016. Information was collected about 

patient demographics and probable source of infection, 

comorbidities, clinical features, blood and 

microbiological investigations, treatment methods and 

complications.  

 

RESULTS 
The age of patients studied ranged from 9 months to 75 

years. Highest incidence was seen in the age group of 41-

50 years (20.45% each). There were 24 male (54.5%) 

and 20 female (45.5%) patients. The commonest 

presenting feature was swelling in the neck in 35 cases 

(79.5%). Probable source of infection was identified as 

dental infection in 17 patients (38.6%), chronic tonsillitis 

in 8 patients (18.2%), upper respiratory tract infection 

and parotitis in 4 patients (9.1%) each. Foreign body in 

cricopharynx was seen in 1 case (2.3%) and acute 

cervical lymphadenitis in another case (2.3%). No cause 
was found in 9 patients (20.5%). The commonest co-

morbidity was diabetes mellitus seen in 16 patients 

(36.4%), followed by hypertension and pregnancy in 3 

patients (6.8%) each; renal failure, ischemic heart 

disease, hyperthyroidism, asthma, systemic fungal 

infection, tuberculosis, and malignancy of hypopharynx 

in one case each (2.3%). Twenty-five out of 44 (56.8%) 
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patients were found to have anemia. Thirty-five patients 

(79.5%) had leukocytosis, while one patient (2.3%) had 

leucopenia. One patient (2.3%) was found to be HIV 

positive. The commonest organism isolated was 

Staphylococcus aureus in 11 patients (25%). No 

organisms were found in 21 cases (47.7%). The 
commonest site of involvement was submandibular 

space in 14 cases (31.8%), followed by parapharyngeal 

space in 8 cases (18.2%), retropharyngeal space in 6 

cases (13.6%), parotid and peritonsillar spaces in 5 cases 

(11.4%), and masticator space in 1 case (2.3%). Multiple 

spaces were involved in 5 cases (11.4%). Infection was 

seen on left side in 12 cases (27.3%), right side in 20 

cases (45.5%) and bilaterally in 12 cases (27.3%). 

Incision and drainage was done in 42 out of 44 patients 

(95.5%). Tracheostomy was done in addition in 2 cases 

(4.5%). Two-drug or three-drug antibiotic combinations 

were used in 41 cases (93.2%), while 3 patients (6.8%) 
received single drug. One patient (2.3%) developed 

mediastinitis and septicemia each, 2 other patients 

(4.5%) developed upper airway obstruction. There were 

no other complications. Duration of hospital stay ranged 

from 2 to 28 days, with an average of 10.5 days.

  

Table 1 – Table showing site involved 

SITE INVOLVED NUMBER (%) 

Submandibular space 14 (31.8%) 

Parapharyngeal space 8 (18.2%) 

Retropharyngeal space 6 (13.6%) 

Parotid space 5 (11.4%) 

Peritonsillar space 5 (11.4%) 

Masticator space 1 (2.3%) 

Multiple spaces 5 (11.4%) 

 

Table 2 – Table showing presenting complaints 

PRESENTING COMPLAINT NUMBER (%) 

Swelling in the neck 35 (79.5%) 

Fever 12 (27.3%) 

Pain 27 (61.4%) 

Difficulty in swallowing 15 (34.1%) 

Difficulty in breathing 2 (4.5%) 

Voice change 1 (2.3%) 

Difficulty in mouth opening 1 (2.3%) 

 

 
Figure 1 – Graph representing the source of infection (number) 

 

DISCUSSION 

Deep neck space infections continue to occur in spite of 

extensive antibiotic usage. Although incidence has 

dropped, they are associated with significant morbidity 
and mortality.[3] In the present study, there were 24 men 

(54.5%) and 20 women (45.5%), with a sex ratio of 1.2, 

comparable to previous studies.[4,5,6] Male predominance 

might suggest that women seek medical help later 

compared to men as a result of socio-cultural norms. The 

youngest patient in the study was 9 months old, while the 

oldest one was 75 years old, average being 42.3 years. 

Abshirini et al reported a study with average age 

incidence being 42.8 years.[7] The highest incidence of 

deep neck space infections was seen in the present study 

was seen in the age group of 41-50 years (20.45%); 
similar to previous studies.[8,9]  

 

The commonest clinical presentation was neck swelling 

in 35 patients (79.5%), whereas studies by Kataria et al 

and Kamath et al showed neck swelling in 88% and 79% 

patients respectively.[8,10] Other clinical presentations 

included pain in 27 cases (61.4%), difficulty in 
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swallowing in 15 cases (34.1%), fever in 12 cases 

(27.3%), difficulty in breathing in 2 cases (4.5%) and 

difficulty in mouth opening and voice change in 1 case 

(2.3%) each. (Table 1) CT scanning of neck was done in 

34 cases (77.3%) to confirm diagnosis.  

 
Deep neck infections are odontogenic in origin in adults, 

while they are due to upper respiratory system infections 

in children.[11] In our study, 38.6% patients were found to 

have pre-existing dental infection. This is a result of poor 

oral hygiene; tobacco chewing and delay in dental 

treatment.[12]
 Other plausible sources of infection were 

chronic tonsillitis (18.2%), upper respiratory tract 

infection and parotitis (9.1% each), foreign body in 

cricopharynx and acute cervical lymphadenitis (2.3% 

each). No cause was found in 9 patients (20.5%).(Figure 

1) A previous study by Kamath et al showed unknown 

etiology in 38% cases, followed by dental infection 
(28%), pharyngeal infection (24%), local trauma (7%) 

and oesophageal malignancy (3%);[10] and another study 

by Suwal et al showed odontogenic infection in 21.1%, 

followed by parotid disease in 13.3% and no cause found 

in 28.8% cases.[13]
  

 

Diabetes mellitus was the commonest co-morbidity seen 

in 16 patients (36.4%). A study conducted by Huang et al 

showed 30.3% patients with diabetes mellitus.[14] 

Another study by Akhthar et al also reveals similar 

findings.[15] DNSI in diabetics has a more severe clinical 
course with poorer prognosis; requiring close 

observation with appropriate sugar control and early 

detection and management of complications.[16]
 Three 

patients (6.8%) were pregnant. Odontogenic infection in 

pregnancy necessitates utmost attention given the 

physiologic changes of pregnancy, contributing to 

increased risk of complications.[17] Other co-morbidities 

in the present study were hypertension (6.8%), hepatitis 

B (4.5%); renal failure, ischemic heart disease, 

hyperthyroidism, asthma (2.3%). Systemic fungal 

infection, tuberculosis, and malignancy of hypopharynx 

were seen in 2.3% patients each, leading to an 
immunocompromised state. Twenty-five out of 44 

(56.8%) patients were found to have anemia, as per 

WHO guidelines.
[18]

 A study by Sakarya et al found 

31.2% patients to be anemic.[9] This contrast could be 

due to malnutrition and lack of health awareness in the 

Indian rural population. Correction of anemia with blood 

transfusions in DNSI patients and early detection and 

management of anemia in general population can 

drastically reduce incidence.[19] Thirty-five patients 

(79.5%) in the present study had leukocytosis (>10000), 

while one patient (2.3%) had leucopenia (<4000). The 
absence of leukopenia was found to be a positive 

prognostic factor for the development of 

complications.[9] One patient (2.3%) was found to be 

HIV positive.  

 

The commonest organism isolated was Staphylococcus 

aureus in 11 patients (25%), followed by Streptococcus 

agalactiae and Klebsiella pneumoniae in 3 cases (6.8%) 

each, Streptococcus bovis in 2 cases (4.5%); 

Pseudomonas species, Escherichia coli, Enterococcus 

species, Methicillin-Resistant Staphylococcus aureus and 

Candida species in one case (2.3%) each. No organisms 

were found in 21 cases (47.7%), possibly due to the use 

of antibiotics when the culture was sent. A study by 
Huang et al, showed culture positive rate of 61.3% with 

the commonest organism being Staphylococcus aureus 

(19.4%)[14], similar to our study findings; while studies 

by Brito et al and Myla et al revealed Streptococcus 

pyogenes as the commonest organism (23.3% and 70% 

respectively).[5,20] 

 

The commonest deep neck space involved was 

submandibular space in 14 cases (31.8%), followed by 

parapharyngeal space in 8 cases (18.2%), 

retropharyngeal space in 6 cases (13.6%), parotid and 

peritonsillar spaces in 5 cases each (11.4%), masticator 
space in 1 case (2.3%). Multiple spaces were involved in 

5 cases (11.4%). (Table 2) Similar findings were seen in 

a study by Myla et al and Yang et al.
[20,21]

 A study by 

Zamiri et al showed submandibular space involvement in 

32% patients,[22] however another study by Huang et al 

showed parapharyngeal involvement in most of the cases 

(42.3%).[14]
 Submandibular space involvement was 

found to be a positive prognostic factor for the 

development of complications and duration of 

hospitalization.[9] The involvement of multiple spaces 

adds to morbidity. 
 

Antibiotic cover was provided to all patients aimed at 

gram-positive and gram-negative organisms, as well as 

anaerobic organisms. The commonest antibiotic used 

was Clindamycin in 54.5% cases, closely followed by 

Metronidazole in 52.3% cases. Clindamycin is potent 

against streptococci, pneumococci, penicillin-resistant 

staphylococci and anaerobes prevalent in chronic 

tonsillitis and deep neck abscess of dental or oral 

origin.[21] Incision and drainage was done for 42 out of 

44 patients (95.5%). External incision and drainage was 

performed in 33 cases (75%), endoscopic drainage in 5 
cases (11.4%) and internal incision and drainage in 4 

cases (9.1%). Two patients (4.5%) were treated 

conservatively. In a study by Parhiscar et al incision and 

drainage was done in 100% cases.[23] In another study, 

55% patients underwent external incision and drainage, 

27.5% underwent intraoral incision and drainage, 

whereas 17.5% were treated conservatively.[20] Airway 

management is a difficult task in DNSI. In our study, 

tracheostomy was done for the same in 2 cases (4.5%). 

Eftekharian et al in their study, performed tracheostomy 

in 8.8% cases.[24] Duration of hospital stay ranged from 2 
to 28 days, with an average of 10.54 days. It is an index 

of the gravity of infection, dependent on parameters like 

blood sugar level, hemoglobin level, total leukocyte 

count and oral hygiene.[9] 

 

CONCLUSION 

With the advent of newer antibiotics, the incidence of 

deep neck space infections has substantially declined. 
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Nevertheless, early diagnosis and treatment is key to 

prevent fatal complications. Airway management is 

crucial. Dental infections are most often implicated in 

deep neck space infections, the commonest type being 

submandibular abscess. Immunocompromised state and 

anemia are also to be kept in mind.  
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*l:,$i"r'rr.Many techniques of pre-oxygenarior have been proposed and followed rvorld-rvide. 3-5 niinures of tidal volun.re

pre-oxygenation is the most pr.f..JO 
"rf,liique 

olchoice foi pi.-o*.vg.nution. This..technique rray tlot be feasible in emergency

situations. Hence this str-rdy rvas conclucted to evaluate lhe eldcacy-and utility ol fbur vital capacity breath pre-oxygenatton

iX'Ii';lj: ffi^T.H:Xfl:'.|,,1/'ltton.r,n..iorogisrs grade I and II patients in the age group of 20-40 vears wcre studied under

two groups of25 each. Croup t ctid not reoeive o,iy p,.-o*yganttion and group ll receivetl pre-oxygenatiort in the fbn.,,' offour

vital capacity breaths rn:tt s'econds Resc*e breatlrs r*,tt, io'o"t oxlgen ,i.re a.lnrinistered to all thosc patients whose oxygen

'J::llHi.l"X.Tlri:],::',H;:*.. one minure or-posr in<r,ction apnea, patients in group I had a rechrcrion in oxvgen saturation to

a mean ol7g.g2+3.32g%, i. co*parison to sl z++2.:6s'l; i;;r;;p Ii.'lt rvas.also-observed that rital paranreters at the end ol I

mi, of apnea rvere close," #.ii". values in group ll. Tl,;';;;il iuer" analys.cl ,sing the "Analysis of variance'' (ANovA)

'|ifJxr,.r., pre_oxygenation with four vital capacity breaths does prolong the onset ofdesaruration and rrrus can be useful in

emergency situations rvhere time is precious'

saturatiot.t, Ceneral anaesthesia, Four breaths, Desaturation

Iutrotluction
Pre-oxygenation r'r'ith l007o or1'gerr has been

proved vert benellcial in an)"case of general

lnesthesia.('lt) Maxinral pre-ox1'genation is achier'ed

r.vhen alveolar, arterial, tissue and venous compartments

ale fllled r.vith oxygen. Howevet', patients rvith a

compromised ox)'gen carrying capacitl" like those rvith

decreased functional residual capacit,v' anaentia' poor

ulreola, ventilation, decreased cardiac output and or an

increased oxygen extraction, become h1'poxic during

;p;;;" nlu"ti f'aster than healthf individuals(2)

ionsequently, in patients rvith poor oxygen transport

unO in uny puii.nti who have clifllcult airwa1", maxinral

pre-oxygenation is irrdicated' Nloreover' bccatlse of the

Oitf,.uii airway, situation is largely Lrnpredictable'

hence the need lo pre-oxygenate is present in all

poti.n,r. American society of Anaesthesiologists

ditticutt airway alg6rithtn(1) makes no rnention ol pre-

i*Vg.nolm unO I should include a requirement o1'

prJ-"oxygenation before the induction of general

anesthesia wherever Possible'
When oxygenation is interrupted by apnoea'

existing oxygen storcs are consut.ncd lbr cellLrlar'

metabo]ism, il t1.,. .tnr.t are cxhausted' h1'poria and

cellular death occLrrs.(') Nt.rttnai o\) gcn storc itt an adr-rit

is approximately l550ml.{2) 'fhis is the amount of

*t*J rernaining in lungs, that binds to haerloglobin

onalnot gets dissoh"ecl in body lluids' Llaenroglobin has

u trigt', ot=nnity torvarcls ox)'gen and oxygen.in solution

i, ,Jry *.ugi., u'hich restricts the availabilit)' o1'these

stores. The oxygerl conlent ol Iunctional rcsidual

capacit.v in lungs beconres main sottrce of oxygen and

olrvhich onlY 80% is usable.

Apnoea in an1' patient n'ho is breathing room air

leaves approximaiely'l50ml(r) ol ox1'gen in lungs

(Functional residual capacitl'. FRC- 2300m1' oxygen

concentration in air, Fi02- 2l%' oxygen present in

lungs : FiO2xFRC)' The tissr"re nretabolism rapidly

l.,r.i ,p these stores and severe h1'poxia usuallf ilccurs

in gO-tZO seconcls. The onset o1'this systemic

Jeoxl'genation can be delal'ec1 bf increasing FiO2 prior

to ao,ioea.(') On ventilatiorl rvith 100% oxygen' FRC

contains 3.000 ml(r) ol oxygen' This delays

developmeni o1' hypoxia. tbllorving apnoea lbr 4-5.mins'

This ii the basis on rvhich pre-oxy'genation plior to

induction ofgeneral anesthesia prevents tissue hypoxia'
'lhe aiaesthesiologists olien face dil.ficult

intubation and ventilation situalions' Plolongation of

ifr. ,of. period after inductior aricl prior to intubation in

get.teral anaesthesia is therelbre desirable' Nitrogen is

ieplaced by oxygen in the I'unctiorral residual capacity

during pre-oxygenation and this increases ox)'gen

storei thus protonging the sat-e duration of apnoea after

in,lu.iinn oi' gcne,'al- anesthcsia & administration ol
musile t'elaxants.(l r)

Study conducted by llanrilton and L'as1lvood(r)and

Dillon and Darsi(r)in 1955 tbLrncl that adnlinistlation of

o*.ug.n pre-operafi veli' avoi clc'cl si gn i {i cant desaturati on

ol'-aitelial blood ancl recornnicnded plc:-ox1'genation in

all patients tbr plocedures uncler general anesthesia'

lr,tarry' StLrdies done in the past have lbund fbur vital

capacitl breath pre-oxlgenation technique. equally

eiiecti.ie as compired to dil'ltlcnt othel techniclues' ln

lntlitttt '/r.,u'nal r.t'('linir,'ttl .4 nae.tl he.si tt, :0 I 6, J ( 1 ). 5 6':*- 57 I 568

1t>
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i981, Martin i. Gold et al(5) found a similar paO2 after
four maximal deep breaths with 100% oxygen taken in
30 seconds compared to that achieved afler. 5 minutes
of tidal volume breathing with 100% oxygen, in the
same group of patients. Mark et al,(6) in 1985 fbund that
thele was no significant statistical dilf'erence between
tbur vital capacity breath technique and 3 minutes tidal
volume technique in pregnant patients sub.iected for
caesarean sections. Similarly, in 1989 Coldberg M et
al(7) compared PaO2 in fbur vital capacity technique
and 3 minute tidal volume technique in morbidly obese
individuals and found both techniques equally efibctive
and in year 1994, M. .i. Rooney(8) also fbund lbur or
rnore vital capacity breath technique ofpre-oxygenation
to be as t'eliable as traditional 3 minute tiadal volume
pre-oxygenation technique. Several other studies have
dernonstrated various techniques(e-la) and have used
dit'f'erent methods(r5-r8) to determine the adequacy of
pre-oxygenation. Though traditionally 3 mins tidal
volume oxygenation is considered the best technique,
this technique cannot be used in certain emer.gency
situations where time is valuable. Hence four vital
capacity breath technique becomes the technique of
choice in such situations. Hence this study was
undertaken to determine its leasibility in emergent
situations.

Materiale and Methods
After getting the Institutional ethics committee

approval, along with Infbrmed and written consent ttom
tifty American Society of Anesthesiologists grade I and
II adult patients, aged betrveen 20 and 40 yrs of either
sex were randoml), divided into trvo groups cach ol
tr.venty five patients. AII the patients rvith N{allampati
Class I ailway status and those scheduled fbr surgeries
under general anaesthesia ivere included. Patients rvith
cardiorespiratory diseases, large abdomen/ thorax/ neck
tumour, pregnancy, obesity, neuromuscular disorders,
hemoglobinopathies and sniokers u,ere excluded fi'om
the study.
Group I - Patients did not leceive any pre-oxygenation.
Group II - Patients received pre-oxygenation in the
form of four vital capacity breaths in 30 seconds at a

florv ol l0llmin through Bain system.
All patients received pre-medication w ith Tab.

Diazepam0.2mglkg hrody lveight and Tab Ranitidine 3

mg/kg body weight oralll,on the night belbre and in the
morning, one hour betble surgery. Baseline heart rate,
peripheral oxygen saturation, systolic and diastolic
blood pressure ofali patients were lecorded. All group
II patients received pre-oxygenation rvith lbur vital
capacity breaths using Bain system prior to the
induction ol general arlaesth'esia. lni.1-hiopenrone
sodium 5mg/kg l,as used to induce genelal anesthesia,
Ini.Succinylcholine 1.5 mg/kg was given to facilitate
orotracheal intubation ri,ith a cuflbd tr.rbe and tirne
noted. For subsecluent one minute, the patients did not
receive any oxygen. Rescue breaths rvith 100% ox),gen

were given when saturation dropped belorv 75%. At
the end of one minute, heart rate (HR), peripheral
oxygen saturation (SPO2) systolic blood pressure (SBP)
and diaslolic blood pressure (DBP) were noted,
laryngoscopy tvas done and the trachea tvas intubated
with an adequate sized endotr.acheal tube. The lungs
were ventilated rvith 100% oxygell and 0.5%
Halothane, till peripheral oxygen saturation reached
100%. Subsequently Nitrous oxide was administered
and the surgery was coutme ncecl. Results wer.e analysed
statistically by application of analysis of variance
(ANOVA) technique.

Resulte
Alt the data is pt'esented as rrean +/- standard

deviation. Based on p - value, the result is stated as
significant or not significant.
p - value: < 0.05 - signiticant
<0.01 - highly significant
<0.001 - very highly signilicant
>0.05 - not significant

Two groups were similar rvith respect to age [Table
ll, rveight [Table 2], height [-l'able 3l and American
society of Anaesthesioiogy physical status.

It was observed that the increase in heart r.ate

[Table 4], systolio [Table 5 | and diastolic blood
pressure [Table 6] atiel one nrinute of apnea as
compared to the baseline mean values in both the
groups was statistically signiticant. Holever the values
in group 2 remained closer to the baseline values.

Rescue breaths lvere not giv'en to any patient as the
saturation in all the patients remained above 75Yo.
Though both groups sho*,ed statisticall), signiticant
reduction in oxygen saturation [-lable 7] at the end of
one min of apnea. f'all in group 2 ri,as lar less than that
in group l, the diff'erence in rrean ox)'gcr1 saturation
betrveen two groups being 7 .32%o.

N- Nurrber
SD- Standard deviation
P- p value

Age
N Mean SD P

Group 1 25 3r.4 5.36 I 90
Group 2 25 )/-.1z 5.46443

0.5

Weight
Mean SD P

Group I l) 59.7 6 6.44386
Group 2 25 61 .40 o. /dlJJ

0.803

Height
N Mean SD P

IndianJou'nal of Clinical .rlnaesthesia, 2() l6; 3(,11: 568-571 s69
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Group I 25 159.t60 6.27 61s 0.788
Group 2 25 159.000 6.3508s

Ltscful?: A stud.v'

CaO2: (SaO2 x flaemoglobin % x 1.36) + (0.003 x
PaCO2)
CaO2: Oxygen content ofthe blood
SaO2: Oxygen saturation of haenroglobin
PaO2: Parrial pressure of oxygen of arterial blood in
mmHg
0.003: Solubility, coelficient oIoxygen
1.34: Oxygen binding capacity olhaernoglobin.

By this equation it is very clear that the
oontribution of satulation is nrore impoltant than the
contribution of PaO2 on oxygen content of the blood.
Hence the time to desaturate is a more appropriate
outcome measure fbr efliciency of ple-oxygenation.

Studies done(8'r4,rs) in the past havc conoluded that
97-98Vo of the patients desatr"rrated \vithout pre-
oxygenation, during intubation, stlessing the need for
pre-oxygenation. F.lorverver most olthe techniques used
\vere time consuming and \\'ere avoided duling
elnergenoy situations, rvhere lirne rvas scarce. So a

technique lvhich consumed less tirne would be very
useful and valuable in such emergencl,circumstances.

In our study we fbund that fbur vital capacity
breath pre-oxygenation technique consumed less than
30 seconds and also increased the duration of sale
peliod befble the hypoxia sets in alier induction ol
general anesthesia, as compared to no pre-oxygenation
technique. Results oficur stud,v corlelate u,ell rvith other.
sludiss(s-t) whele tbur vital capacity breaths r.l,as used as
a technique of pre-oxygenation. Hence we concluded
that four vital capacity bleath pre-oxy'genatiorl
technique plays a very vital role in emergency
situations rvhere time is precioLrs.
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Tahle 7

Peripheral Oxygen Saturation
N Mean SD P

Group I Baseline 25 99.160 0.850 0.001

1 minute 1< 79.920 3.328
Group 2 Baseline /.J 99.120 0.833

I minute 25 87.240 2.368

Diecussion
l'he fact that pre-o\),genation is of great help in

delaying the onset of desaturation '"vas tlrst established
by Hamilton and Eastr,vood(2) in their study.

The main goal of pre-oxygenation is
denitrogenation and End tidal oxygen is probabll, the
best surrogate marker.(2) Partial plessure 01' arterial
oxygen may also be consideled as surrogate rrarkel fbr
pre-oxygenation, as it is proportional to the partial
pressure of alveola| oxygen in functional residLtal
capacity, lvhich is thc main ox),gen store. Horvever the
only reason that rve pelfbrrr pre-oxygenation is to
prevent desaturation. If ive obscrve the equation of
oxygen content in artclial blood:(2)

Heart Rate
N Mean SD P

Baseline 25 78.560 5.14846Group
I

minr"rte
25 I I 1.480 10.748

Baseline 25 77.6000 5.85947Group
2 I

minute
25 109.280 6,195

0.001

Systolic Blood Pressure
N Mean SD P

Baseline 25 121.9200 7.6043 8Group
I 1

lninute
25 148.000 9.730

Baseline 25 1 19.3600 7.29657Group
i

minute
25 13 8.400 6.083

0,00 r

Diastolic Blood Pressure
N Mean SD P

Group
I

Baseline 25 78.0000 4.83046 0.001
I

minute
25 95.200 5.477

Group
2

Baseline 25 76.0000 5.47723
1

minute
25 91.600 4.619
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Correlation of Plasma Cholinesterase levels with Mortality and Morbidity
in Acute Organophosphorous self-poisoning

Mahadeshwara Prasad#, Prasanna S Jirli-

ABSTRACT
Backsround: Organophosphorous poisoning (OPP), a global health crisis, bears high morbidity and mortaliry. The globalt burde-n of oPP tris increaseo the importance of quantifying the activity of plasma cholinesterase (pch), as a marker. We' aimed to study PCh level in preclicting the prognosis of oPF and conclation with morbidity and mortality features.

objective: To correlate PCh level with morbidity and mortality in acute opp.

I, Yater:als f Method: After the ethical clearancq one year cross-sectional study wrs conducted among 76 patients, by
observing the'clinical features and estimation of PCh with inclusion criteria being confirmation of presence Op compound.
at Poison Detection Center and exclttsion criteria being liver dysfunction, malnutrition, chronic ini'ections, hypersensitivity
reaction andon drugs like succinyl choline, codeine, morphine, pregilancy and age more than 60 years. nesjis analysed in
relation to clinical features, severity of intoxication, r"quir**"ni or ventiiator support and duration of hospital stay. '
Results: The reduction in PCh was more in those who have more time lapse in initiation of treatment and in presence ofgrievous features like cyaaosis, respiratory clisffess, fasciculation, muscle weakness and convulsion.

Couelusion: significant fall in PCh was seen in acute oPP and in clelayed intervention. In severe suppression grievous
symploms like cyanosis, respiratory distress, fasciculation, muscie weakness, convulsion and mortality were observecl.

. wfui* any fixed trend, a significant relationship between the prr- ancl post-intervention pCh level wai 
"u*"*",r. 

c*aa correlation between improvements in patients' *oto, po**, with improved PCh levels fixed the time to wean the case from(:\ 
ventilator. 

'--v'v' rvrYvr "r!, 'r

Keywords: Pesticide; organophosphorous poisoning; Plasma cholinesterase; Respiratory Disffess; Fasciculation; Muscle
weakness; Convulsion.

INTRODUCTION

Organophosphorous compounds (OpC) are amongst
the most common poisons ussd fbr tleliberate self_
infliction.tlal In many repods from lndia, rate of suicidal
poisoning with OPC ranges from 1 0. 3 to 43. g 7o and ho spital
mortality rate is as high as Z0-70o/o lt is a well known
fact that most of tlre clinical manifbstations associated
with OPP have been arrributed to inhibition of carboxylic
esterase enzymBs including acetyl cholinesterase (ACh),
found in red cells, rervous tissue and skeletal muscles
and plasma cholinesterase (pCh). found in plasma,

liver, heart, pancreas and brain. The key role played by
these enzymes in cell to cell communication in a range
of nerve, neuro-muscular junction and glanclular tissues
will bE altered. The anti-cholinesterase eft'ects can be
evidencetl bio-chemically by suppression in the plasma
levels of ACh and PCh. Thus the estimation of ACh
and PCh levels in blood has rernained as a mainstay for
the initial screening and early diagnosing of acute Opp.
However, as these tests lack sensitivity and specificity,
many authors conclude that they might not be related to
seve.rity of poisoning.

i
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Morbidity and morrality due to Opp is a worlclwide
problem due to various factors. The ntost corumon
and important factor is non-specific ancr non-sensitive
diagnostic test, ancl no specific morbic.lity ancl nortality
mad(Br. In this respect, Goswamy R et al.. conclude that
apart from clinical indicators, low pCh levels were of
greatest predictive value in Opp.?.s Kar N revealed that
fatal outcorne (n = 26) was significantly associatecl with
higher mean age' Iower mean pCh lever. ionger duratio,
between OPC ingestion and specifis intervention and ail
those who died had respiratory failuree rvhere as Aygun
et al. showed that pCh level is useful in cliagnosis of
OPP in acute phase but it is not correlatecl to severity of
poisoning and also morbiclity and mortality. Theretbre,
these studies associated with the severity oiprognosis of
OPP with estimarion of pCh in parricuiar, uncloubteclly
represent the most extensively studied class of chernicals
in toxicology. Nevertheless, solne controversies still
exist on some aspects of botl: the clinical toxicology and.
the mortality and morbidity marker in Opp. We aim to
establish the eft'ectiveness of pCh as a marker in relation
to mortality and morbiclity in a case of u"ut" Opp.

MATERIAL AND METHODS

based on apnoea, obvious hvpoventilation, persistent
cyanosis in spite of orygen supplementation, persistent
tachypn oea (respiratoryrate>24lminute), persistent oxvgen
saturation less than 90 % wifh oxygen iupplementation
by non invasive means and rctive involvement of
accessory muscles ofrespiration- The arterial blood gas
analysis was clone to support the respiratory acidosis-

ii) Estimation of pCh

PCh activity estimated in ethylene di_amine tera rcerate
sample of intra-venous blood (5 ml) eollected under
strict aseptic precaution by using Dimension Crintal L
Chemistry System. The laboratorf reference fiuge ns€d
inlhe prcsenr srucly was 5100 to t iZOO ruil- (g440+ tTgO
IU/L). The proportionate reduction in pCh was assessed
andfabulated for the purpose of classitying the case into
mild, moderate or severe toxicity. I
iii) Course in hospital

This is an institution based cross_sectional
descriptive study rvith a sample size of 76. We have
in-cluded medico_lcgal 

-_cases 
reported with historyof consumption and 

.diagnosis of Organophosphate
compounds (OpC) at the poison Detection Centre, and
to the Department of Forensic Medicine ancl Toxicology
of our Hospital in Karnataka. The stucly exclucles cases
rvith Iiver dysfhnction, malnutrition, chronic inf-ections,
hypersensitivity reaction. and on clru.gs like SLrccinyl
choline, codeine, morphine, p..gno,r"], ancl age rnore
than 60 years; to rule out associated clebilitatin-q and
degenerative factors.

i) Data collection
t
The patient and/or patient,s attendants (parents, re.latives,
and friends) rvere interviewecl in 

"_"rg"n"y cleparhlent.
Written consent terken and the necessary domicile
information collected. The tinre gap between consLrrnption
of poison and hospital aclmission was noted. I.he parients
werc assessed clinically with f.eatures correlatin_e to
severity of OPC poisur.ring.r0 (Table 1)

The patients who hacl features suggestive of severe
poisoning as statecl above were assessed fitr resptrarory
failure,lt'on the basis of reqnjrement of ventilator support

ld- Journal of the tndian Society of Toxicclogy

The cases were followerl till clischarge and./or cleath,
and day today clinical progress was ioted. A second
blood sample was collected and analyzed for pCh
Ievel on the fifth clay of treatment. The cluration and
treatment modalities for normalization (stable vitals for aminimnm period of 72 hours, which involves
the time required for entero_hepatic circulation, thus
intermediate synclrome was rulecl out) of the 

"ur", 
*"r"

noted and tabulated for the purpose of assessment of
urorbiclity and mortality.

iv) Data analysis
The analysis was basecl t-rn,

-&'

1 . Demographic pararmcters ancl type/time of poisoning
2. Syrnptoms ancl signs of poisonin-e

3. Severity of intoxication ancl clinical features of
respiratory failure

4. Ventilation -
5. Monitoring: Clinical ancl Laboratory investigation
a) Routine investigations; Flemogram, nrine analysis,.renal and liver function tests. serum electrolytes,

glycemic status. electro_cardio gram and immune
compromised state.

b) PCh level:

The collected data were analyzecl with special
relerence to,

Yol 1"2 Issue 0L Jan-June 2016
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Predicting outcome by Plasma cholinesterase levels in acute organophosphorous poisoning

- t. The severity of poisoning depencling on clinical
t-eatures (mild, nroderate and severe)

2. The levels of PCh estimatecl on day one ancl clay five.
Based on the Pch values, the severity of poisoning
may be defined as per (Proudfoot A classification)
into:

a. Mild poisoning; PCh 20-50 7c of normal or more than
200trufi,.

b. Moderate poisoning: PCh l0-20 % of normal or l00I_
200arutL.

c. Severe poisoning: PCh is less than 10 Vo of normal or
less than 1000 ru/ L.

3. The duration of hospital stay at various level (critical
care unit, intentional care unit, general ward)

a. Tfe requirement of ventilator support

RESULTS

Predominantly males {65J8Vo) and occupationally
farmers Q5Vo) in age group 2l-30 year consumed OpC
with suicidal intension. Majority (Table 2) of cases
reached tertiary care centre within a time lapse of 6

Tahle'1: fusessment of severity of OpC poisoning.

Clinical features MODERATE SEVERE

Unconscious, Fasciculations,
Generalised or localized,
Marked miosis (Absent
papillary reaction), Flaccid
Paralysis, Pulmonary
crepitation, Respiratory
distress, Cyanosis.

20-50 o/o n-2a % <10%

Fig' 1: clinical features (X - axis) of oPC ioironlns in relation to pch level (y - axis) at the time of admission.

hours (55.26 %). Those r.vho r.eached lare sustained
severe depression in PCh level and suf'fered grievous
clinical t'earurcs likc rcspiratory dcprcssion, cyanosis,
lasciculation, muscle weakness and convulsicln
(Table 5 and Table 7) and requirecl long term hospitai
care at various levels. (Table 8) The changes in
average levels of PCh in relation to collection of
sample fronr the time of consumption of OpC poisonin,e
and on 5th clay r.rf treatment showecl a recorclable
variation.(Table 3) Time lapse u,as inversely proportional
to PCh level and subsequent variation of pCh depends
upon the timely management of case ancl the level of
systemic toxicity. (Fig 1) Morrality was seen in 14 cases
due to respiratory t'ailure and./or convulsion among which
64287o were severely toxic with pCh of less than 1000
IU/L. (Table 6) No mortality was seen in milcl toxic
cases with PCh of more thirn 5001 ruft. Recovery in
the level of PCh after 5 days were good in early reported
cases rvith milcl to moderate clinical features. The cases
rvith severe toxicity in which the pch i.vas less than 1000
IU/L were morbid fbr more number of days than the
moderate and mild toxicity in which the pCh was I00l-
5000 ru/L and more than 5001 IU/l- respectively. Thus
Iesser the level PCh greater the duration of hospital
stay. (Table 7)

I

Able to ambulate, Fatigue,
Headache Numbness, Nausea
& Vomiting, Diaphoresis,
Salivation Abdominal pain,
Diarrhea.

Unable to ambulate,
Miosis, General weakness,
Dysarthria, Fasciculation with
symptoms of mild poisoning.

€
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Table 6: Case wise correlation of mortality and its pattern with the level of PCh.

Sl. No

Case* 01 47 hour

Cause of death

Res failure (with convulsion)

Respiratory failure

Re-sp.i1q1ory_Jajlure (with convulsi.on)

Respiratory failure

failure

Respiratory failure

Respiratory failure (with convulsion)

ta

640

220

L471

220

1092

90.57 hour 1078.42

PCh- Day 1

{tu/L}
PCh- Day 5

{ru/L}

436
*'t

727

Average survival
period and serial

PCh level
1661.35

Table 7: Clinical features suggestive of Respiratory depression in relation to the level of PCh and Oxygen saturation level.

67.17 \383.74 4930.00

70.05

67.85

2205.76

1739.L4

1970.91

6998.L4

6160:20

7220.6475.15

76.50

81.25

778e83 51.77.83

k\

L

2 Case- 11 26 hour

3

4

Case- 15

Case- 27

08 hour

L1 hour

231.

1426

5 Case- 32 ; OS Oay 765 Respiratory failure

5 Case- 34 10 day 4615 11516 I Broncho-pneumonia

7 Case- 43 24hour 460 Respiratory failure

8 Case- 44 48 hour 262

9 Case- 49 16 day 2555

Respiratory failure (with convulsion)

Broncho-pneumonia4000

10 Case- 50 02 hour) 200 Respiratory failure

13. Case- 52 72hour 973

12

13 Case- 60 24 hour

Case- 53 , 22 hour

L4 Case- 61 10 day

Features No, of cases Average SpO2
Average PCh-Day 1 ,

{ru/L}
Average PCh-Day 5

(rulL)
Oxygen therapy with mask 16 79.75 5605.50 10346.s0

Ventilator

Fasciculatior'r +
35

t7
Muscle weakness 07

Respiratory distress 46

Convulsion 06

Survived

Died

62

1.4

Vol 1.2 lssue 01 Jan-June 201-6

67.92
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Cases Survival period

6580

3113.75 8748.67

1o78.42
1661.35

(9 cases died within 5

days)
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Table 8l Comparative data of Morbid

Severe
poisoning < 1000 r 

19

1001-2000

Moderate
poisoning

2001-3000 11

3001-4000

4001-5000 05

ity in relatio n to Hospital stay (f n terms of days) and pCh.

03

03.80

04 05.18 15

General
ward

04.52

04.70

05.50

03.25

Total
duration

12.25

Expired cases
within 2 days

.9

03.00

04.00

04.75

04.5

04.5

03.5

06.s
13.00

14.50

47.20

3

1

t

Fig 2: Mortality and trend of plasma Cholinesterase levels with Oxygen saturation level.
Case- 61

Case- 60

Case- 53

Case- 52

Case- 50

Case- 49

Case- 44
Case- 43
Case- 34

Case- 32
Case- 27
Case- 15

Case- 11

Case- 0'l

0 2000 4000 6000 8000 10000 12000 14000 .16000 
18000

Fig 3; Showing the increase in the level of pCh after prompt treatrnent (PCh 1 is thelevel of pCh before treatment and pCh 2 is after 5 days of treatment)

t.

a

Severity PCh Total cases Critical care unit tcu

> 5000Mild poison ing
L4

42.701.90 42.70
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CONTCLUSION

Reviewing plasma cholinesterase levels in acute OpCpoisoning cases was associatecl rvith significant fnll in itslevels ancl deta-y in inrervenrion iu..";; ;;; reduction.Cases rvith severe suppression of pCh experienceclgrievous s,vmptoms lite'cyLrnosis, ."rri.r,* distress,lascisulation, rnLtscle weakness, l;o.ruulrion and inf'act mortality was ,o.T_?, in this g.urp. Althougha si,unificanr retations.hip t .t*..n inJ^p.l' ,na porr_

;f;"::lT :::J.::' *"' ou,..,..i,'i,,1' "*,,no,i 
uny

in patienrs' rroto. r"T-t^'-utiorl, 
between improvements

ii^"i ir, ",*;';; ;. # ;:: +{!fi ffi [,j..U.#Itoxiciry, ctinicaj features trncl pCh tr""l ;i;;; wirh rhetime required for rhe 
"it.r, to g"i';;; , ;ij" form of

;.J,n""il.r""aliry 
anct morbictity markersJ, tf,. n..A of

-L

\,

Rebounrl phenomenon was oricn observecr jn cases Sf,T,:lfJs oF INTEREST
which apparently recoverin t".*, or:i.r"iufl.orr.iou*n.r,
and pulmonary erle:na. fall back inio o?..iral phase.This has been aftribur.d ;;--;"# ;;:
' 1,":IT, ."- uo, o.pti o n ;;; ;:#;:d*y,:J,J*:il #l R E FE RENCE
of oPC and also can renrain oouno rJln, ;;';'*: ' S;ffi1.| ,,ii1,.",y,-,ixffi,"1"v or suicicre i,r Brngarore.tissueforarongtirneandtheiril;;;..;;"seresurtin 

scienccs;200r. orMentar Heartrr anJ.ileurorebound phcnomenon. rhe eri.,logf ;;f H phenornenon . ^.canbeatfibutedtothecontinrtng-;;;rffi;;.;ff t 
sl.rs.n.r*. 

Agga^var N. Drhra s. chhabra B. comprrarii.e

$fi l:;,:ff':ff:H:::,fi'ffi.T:;ilHxii j,.I*,"li,:r#i{:!FrHrururff;.jrris**
is still presenr. Low p-cr, r.u.i ii;';;;,*,eci at the .. Raoc!, venkateswrru v, Sur.e,
time ol admission in arrnost 

"il ;;;';ilt deveroped ll-.1::l.lo: ;;;;";,#,::H T;,,iX1,.;]lil,y;,::T-i:lpa*lvsis rvhich was similar ," ,h;-s;;;ly.*" ,t,,ay. fl:."::1,,1:,:_.1.ri.p.,.,r"r"ai.,Godath'ncl Fisher arrributecr ,h.;;;.;;;l"or pr.rryri, 1005Jun:,'o'ior,iri-s."'l mrnagenrent''r-f rra.,r int
to the release of oPc^from trr. aa,p"r.',irr,,. o.,ing on 4. Eddresron M. .szirricz L. Eycr p.

:1",:t"r,:::,ilill'Jll":,ir'" i'"-,'n 
"",,,,oi ,.,pi.uio.y $:ill:l'le:ph1,,, r,.'Ju.il pni;l'u"rr"v 

N' oxinres in acure

purmonar.v.',.*l;*";,',1;:1;:ilffT*,:j,[T:oT;* 5 ;:ff';il]'j::';:lt;Y::;ai5;;;i:-'a'ljc 
review of

causes pultnonarv ede,rra ana aads "r;;Jil;;ffi; &,fffitr.j{Xl.r.j:ff.,_tif#:{r!G :i,:".::.;bulden' -'**v v, Lu trrti 
Toxicorogy. March2013:2(rj. 

;ia Pacific l"*,,-"i 
"i'it.oiiThere are nlajor cliffelencSs 

letween o.grnophosphares u 
)Ir:til Rs. Trcirrnrcnr or orurn.in the degree of phsmr.cholinesrerar.-rnil,r,"r. 

0"|" JLnr L'3rc,\tc.t 2003: 7 (]r:uj-;,. 
pht'sphrte Pr-risoning. Indian

erantple' total Pch inhibiri,n ttt,, o.'.r,1'.,i.r'.l,torpyrinr. 7 A)e.rrn,r). 
l]:,:: 
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Efficacy of Intravenous Clonidine to Attenuate Cardiovascular Stress 
Response to Laryngoscopy and Tracheal Intubation – A Prospective 
Randomized Double Blind Study
Swati Chhatrapati1, Abhijeet B Shitole2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Hemodynamic stress response to laryngoscopy 
and intubation although transient, can lead to life threatening 
complications in susceptible patients. The objective of the 
present study was to evaluate efficacy of 3mcg/kg intravenous 
clonidine infusion to attenuate hemodynamic stress response 
to laryngoscopy and tracheal intubation and its effect on 
the requirement of thiopentone sodium for induction of 
anaesthesia.
Material and methods: 60 ASA Physical Status 1 patients 
undergoing elective surgery under general anaesthesia with 
endotracheal tube were randomised into 2 groups to receive 
either a premedication infusion of 3 mcg/kg intravenous 
clonidine (Group A) or normal saline (NS) (Group B). 
Sedation score, dose of thiopentone sodium required for 
anaesthetic induction, Heart rate (HR), Systolic blood pressure 
(SBP), Diastolic blood pressure (DBP), Mean arterial pressure 
(MAP), and Rate pressure product (RPP) were recorded 
at specific time intervals before, during and after tracheal 
intubation.
Results: Patients in Group A were significantly more sedated 
at the end of infusion (p<0.05). The dose of Thiopentone 
sodium required for induction of anaesthesia was significantly 
low in Group A (p<0.05). The increase in HR, SBP, DBP, 
MAP and RPP from their baseline values after laryngoscopy 
and tracheal intubation was significantly lower (p<0.05) and 
short lived in Group A. 
Conclusion: Intravenous clonidine (3 micrograms/kg) given 
as an infusion over 10 minutes prior to induction of anaesthesia 
provided adequate sedation and blunted the stress response to 
laryngoscopy and tracheal intubation. It also reduced the dose 
of thiopentone sodium required for induction of anaesthesia.

Keywords: Intravenous clonidine, Sedation, Laryngoscopy, 
Tracheal intubation, Hemodynamic stress response.

INTRODUCTION
Laryngoscopy and tracheal intubation can produce major 
changes in hemodynamics of a patient.1 Hemodynamic 
stress response to laryngoscopy and tracheal intubation 
occurs due to reflex sympathetic discharge caused by 
mechanical stimulation of pharynx and larynx resulting in 
tachycardia, hypertension and arrhythmias.2-4 This short-
lived hyper adrenergic state is of little consequence in 
healthy individuals, but it may lead to detrimental effects 
in patients with primary or secondary hypertension, 
ischaemic heart disease, poor cardiovascular reserve2-4 and 
cerebrovascular diseases.5 Various anaesthetic techniques 
and drugs are used to blunt this hemodynamic response 
to laryngoscopy and tracheal intubation. The technique 
or drug of choice depends on the urgency and duration of 

surgery, choice of anesthetic technique, medical condition 
of the patient, individual preference and availability of 
equipments. Alpha-2 adrenoceptor agonists are frequently 
used as an adjunct to anesthesia as these drugs reduce 
anesthetic requirements, attenuate adrenergic, hormonal, 
and hemodynamic stress responses to surgery, reduce 
anxiety, and lead to sedation.3,5-7 clonidine, an imidazoline 
derivative is centrally acting α2 adrenoceptor agonist.6-8 It 
decreases the central sympathetic outflow by increasing the 
reuptake of nor-adrenaline by stimulation of pre-synaptic 
α2 adrenoceptors.7,8 Thus, it results in less nor-adrenaline 
to act on post synaptic membrane, in Nucleus Tractus 
Soliterious (NTS) and vasomotor centre of brain stem.6,7 
The current study was undertaken to evaluate the efficacy 
of intravenous Clonidine 3mcg/kg as a premedication for 
attenuation of hemodynamic stress response to laryngoscopy 
and intubation and on Thiopentone sodium requirement for 
induction of anaesthesia.

MATERIAL AND METHODS
This prospective, randomized placebo controlled study was 
carried out in 60 ASA I patients of either sex between the age 
group of 18 to 60 years, posted for elective surgery lasting for 
4-5 hours under general anaesthesia requiring endotracheal 
intubation after obtaining approval from Institutional Ethics 
Committee. Patients diagnosed with hypertension, A-V 
blocks, cardiac arrhythmias, congestive cardiac failure, 
coronary artery disease, cerebrovascular disease, COPD, 
acute or chronic hepatic or renal failure, BMI > 30 Kg/m2 and 
anticipated difficult intubation were excluded from the study. 
Any patient requiring a second attempt of laryngoscopy and 
intubation and with duration of laryngoscopy more than 
30 seconds were also excluded from the study. A thorough 
preanaesthetic evaluation was carried out as per institutional 
protocol. Selected patients were randomised into 2 groups 
using computer generated randomised chart. Written 
informed consent was obtained from all patients. Group A 

1Professor, Department of Anaesthesiology, Topiwala National 
Medical College and B.Y L. Nair Ch. Hospital, Mumbai Central, 
2Ex-resident, Department of Anaesthesiology, Lokmanya Tilak 
Municipal Medical College and General Hospital, Sion, Mumbai, 
Maharashtra, India
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patients received Clonidine 3mcg/kg intravenously in 100ml 
of NS and Group B patients received only 100ml of NS. On 
the day of surgery, after confirming adequate starvation, IV 
access was secured and Ringer lactate was started at 2ml/
kg/hr. In the operating room, baseline parameters like Heart 
rate (HR), systolic blood pressure (SBP), diastolic blood 
pressure (DBP), oxygen saturation (SpO2) and respiratory 
rate (RR) were recorded and mean arterial pressure (MAP) 
and rate pressure product (RPP) were calculated from the 
above parameters.
Then, patients in Group A received Clonidine 3mcg/kg 
intravenously diluted in 100 ml of NS over 10 minutes with 
the help of infusion pump. Patients in Group B received 
only NS 100 ml over a period of 10 minutes with the help 
of infusion pump. HR, SBP, DBP, SpO2, RR, MAP, RPP 
and sedation score were recorded before starting infusion 
(BEFa), and then at 5 minutes (@5a) and 10 minutes (@10a) 
after infusion. The degree of sedation was graded as follows:
Sedation Score 0: Patient awake and talkative.
Sedation score 1: Patient sedated but easily arousable.
Sedation score 2: Patient asleep but immediately responding 
to verbal commands.
Sedation score 3: Patient asleep reacting to verbal commands 
with delay.
Sedation score 4: Patient asleep, not reacting to verbal 
commands. 
Any other complaints like nausea, vomiting, headache, 
restlessness, pruritus bradycardia (pulse rate < 60 per 
minute), hypotension (decrease in SBP by>20% baseline), 
and allergic reaction were noted.
All patients received Injection Glycopyrrolate 0.004 
mg/kg, Injection Ondansetrone 0.08 mg/kg, Injection 
Midazolam 0.02 mg/kg and Injection Ranitidine 1 mg/kg 
at the end of drug infusion. Patient was then induced with 
injection Thiopentone sodium in graded doses till loss of 
eye lash reflex. The dose of Thiopentone sodium required 
for induction was noted. After confirming the ability to 
ventilate, injection Vecuronium 0.1 mg/kg was given and 
patient was ventilated with 40% O2 and 60% N2O for 2 
minutes 30 seconds and with 100% O2 for 30 seconds. 
Patient’s trachea was then intubated with appropriate-sized 
endotracheal tube by a senior anaesthesiologist having at 
least 1 year experience in endotracheal intubation. The entire 
procedure of intubation was completed in 30 seconds and in 
single attempt. Study parameters were recorded at different 
time intervals as follows: after induction with thiopentone 
sodium(AT), 3 minutes after giving injection Vecuronium 
(@MV), at the time of performing laryngoscopy (AL) 
and tracheal intubation(ATI) followed by 1 minute (@1b), 
2 minutes (@2b), 3 minutes (@3b), 4 minutes (@4b), 5 
minutes (@5b), 7 minutes (@7b) and 10 minutes (@10b) 
after tracheal intubation. Any surgical interventions like 
catheterization, nasogastric tube insertion and incision were 
allowed 10 minutes after intubation to avoid disturbances 
in data recording. Anaesthesia was maintained with O2 
40% and N2O 60% and intermittent boluses of injection 
Vecuronium with addition of Propofol infusion started 10 
minutes after intubation, on controlled ventilation with 
circle absorber system. Injection Fentanyl 2mcg/kg was 

given 10 minutes after endotracheal intubation only in 
Group B. Any evidence of tachycardia i.e. > 20 % increase 
in HR from baseline or hypertension i.e. > 20 % increase 
in SBP from baseline was treated by deepening the plane 
of anaesthesia, by increasing Propofol infusion rate and by 
supplementing injection Diclofenac sodium 1.5 mg/kg IV as 
a rescue analgesic. Patients in Group B received injection 
Fentanyl 1 mcg/kg/hour in repeated doses till 1 hour prior to 
end of surgery. After completion of surgery, neuromuscular 
blockade was antagonized with Injection Neostigmine 0.06 
mg/kg and Injection Glycopyrrolate 0.008 mg/kg. Patients 
were extubated and shifted to Post anaesthesia care unit for 
observation and shifted to the ward when they fulfilled the 
shifting criteria. 

STATISTICAL ANALYSIS
Data analysis was done by using SPSS version 16.0. 
Qualitative data was represented in the form of frequency 
and percentage and was compared by using Pearson Chi-
Square test. Quantitative data was represented in the form of 
Mean±SD. Paired and unpaired t-tests were used for within 
and between group comparisons respectively. P value <0.05 
was considered statistically significant. P value < 0.001 was 
considered statistically highly significant. 

RESULTS
Both groups were comparable with respect to demographic 
characteristics (p>0.05) and duration of surgery (Table-1). 
The mean sedation score at the end of infusion in Group A 
was 1.87 ± 0.587 as compared to 0 in Group-B (p<0.001). 
At the end of infusion, 23.33% of patients had sedation 
score 1, 66.66% of patients had sedation score 2 and 10% 
of patients had sedation score 3 in Group A. None of the 
patients in Group A had respiratory depression. There was 
no statistically significant difference between the two groups 
with respect to RR (12.93± 0.9 per minute in Group A vs. 
12.93±0.9 per minute in Group B) and SpO2 at the end of 
infusion (P>0.05). The mean induction dose of thiopentone 
sodium in Group A was 3.8830 ± 0.3395 mg/kg compared to 
5.8000 ± 0.5816 mg/kg in Group B (P< 0.05). The baseline 
HR, SBP, DBP, MAP and RPP were comparable in both the 
groups (p>0.05). There was statistically significant decrease 
in HR, SBP, DBP, MAP and RPP as compared to baseline 
in Group A at the end of infusion (p<0.001). Both groups 
showed significant reduction in arterial pressure after 
anaesthetic induction (p<0.05) (Tables 2 and 3).
Heart Rate (HR): The maximum increase in HR in Group 
A was 11.30 % ( 96.47±8.53) from baseline (86.67±4.96) at 
1 minute after intubation as compared to 46.53% ( 124.80± 
3.77) from baseline (85.17±4.11) in Group B (p<0.001). HR 

Group A Group B P Value
Age 28.77 ± 9.402 27.07 ± 9.727 >0.05
Weight 57.10 ± 3.595 56.67 ± 2.426 >0.05
Sex Male 19 (63.3%) 22 (73.3%) >0.05

Female 11 (36.7%) 8 (26.7%) >0.05
Duration of 
surgery (hrs)

5.7 ± 0.907 5.87 ± 0.819 >0.05

Table-1: Demographic Data and Duration of surgery
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reached near baseline values 3 minutes after intubation in 
Group A after which it remained significantly lower than 
baseline (p<0.05) throughout the assessment period. The 
lowest HR in Group A was 74.07±3.99 per minute (p<0.001). 
HR in Group B remained significantly higher than baseline 
after tracheal intubation (p<0.05) and did not return to 
baseline throughout the observation period (Tables 2 and 3, 
Figure 1).
Systolic Blood Pressure (SBP):  The maximum increase 
in SBP in Group A was 4.80% (129.60±7.34 mmHg) from 
baseline (123.67±4.85 mmHg) at 1 minute after intubation 
as compared to 21.35% (147.73±2.41mmHg) from baseline 
(121.73±2.56 mmHg) in Group B which occurred at the time 
of intubation (p<0.05). SBP reached near baseline values 3 
minutes after intubation in Group A after which it remained 
significantly lower than baseline throughout the observation 
period (p<0.05). In Group B, SBP remained significantly 
high till 7 minutes after intubation (p<0.05) and reached 
near baseline values towards the end of observation period. 
The maximum fall in systolic BP in Group A was 98.27 ± 
6.68 mmHg i.e. 20.54%, which occurred after thiopentone 
sodium induction. (p<0.001) (Tables 2 and 3, Figure 2).
Diastolic Blood Pressure (DBP): The maximum increase 
in DBP in Group A was 4.08% (86.87±5.79 mmHg) from 
baseline (83.46±2.62 mmHg) at 1 minute after intubation 
as compared to 13.18% (94.40±2.54 mmHg) from baseline 
(83.40±1.67 mmHg) in Group B which occurred at the time of 
intubation(p<0.05). In Group A, DBP reached near baseline 
values within 2 minutes after intubation whereas in Group B 
it took 4 minutes to reach near baseline value. Following this, 
DBP was significantly low as compared to baseline in both 
the groups (p<0.05). (Tables 2 and 3, Figure 3).
Mean arterial pressure (MAP): The peak rise in 
MAP was 4.39% (101.11±6.17mmHg) from baseline 
(96.86±3.17mmHg) at 1 minute after intubation in Group A 
as compared to 16.60% ( 112.15±1.87 mmHg) from baseline 
(96.18±1.76 mmHg) in Group B which was seen at the time 
of intubation (p<0.05). MAP reached near baseline values 
within 3 minutes after intubation in Group A as opposed to 7 
minutes in Group B. Following this, MAP was significantly 
low as compared to baseline in both the groups (p<0.05) 
(Tables 2 and 3, Figure 4).
Rate-pressure-product (RPP): Maximum rise in 
RPP was 17.02% (12544.67± 1685.06 ) from baseline 
(10719.87± 779.01) at 1 minute after intubation in Group 
A as compared to 77.32% (18388.13±567.94) from baseline 
(10369.87±591.16 ) in Group B which occurred at the time 
of intubation (p<0.05). RPP reached baseline values within 
3 minutes of intubation in Group A after which it remained 
significantly low compared to baseline throughout the 
observation period (p<0.05). In Group B, RPP remained 
significantly higher compared to baseline throughout the 
observation period (p<0.05) (Tables-2 and 3, Figure-5).

DISCUSSION
In 1951, King BD et al described the hemodynamic changes 
associated with laryngoscopy and tracheal intubation 
in the form of tachycardia, and hypertension, with or 
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without arrhythmias. It was interpreted to be due to reflex 
sympathoadrenal response. These nerves activate the supra 
segmental and hypothalamic sympathetic centers releasing 
catecholamines causing rise in arterial blood pressure and 
tachycardia.9 These changes are short-lived. But even this 
transient change in hemodynamics may lead to myocardial 
ischemia and subsequent myocardial infarction in 
susceptible individuals.10,11 This stress response can also lead 
to rise in intracranial and intraocular pressure, which can 
be hazardous in patients with open eye injuries, intracranial 
lesions and cerebro-vascular disease.10 Clonidine is an 
alpha-2 adrenoreceptor agonist, which reduces the release 
of nor-epinephrine from nerve endings both centrally and 
peripherally and thus causes reduction in arterial pressure,7,8 
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intraocular pressure,12 and intracranial pressure5 and protects 
myocardium from cardiovascular stress response.13

In the present study, we chose intravenous route of 
administration to relate pharmacodynamic effects more 
precisely to a certain dose. After intravenous route, the 
onset of action is immediate, distribution t1/2 is 9 to 11 
minutes and elimination t1/2 is 9 hours. Analgesia, sedation 
and antihypertensive effects last for 8-9 hours.13,14 The 
infusion was preferred in place of bolus dose to avoid 
reflex hypertension and tachycardia due to peripheral α-2 
adrenoreceptor stimulation.13 Kulka Peter J et al demonstrated 
that attenuation of pressor response to laryngoscopy and 
intubation by intravenous clonidine was dose-related till 
4mcg/kg and, increasing the dose further was not found to be 
beneficial.11 In most human studies, 4mcg/kg clonidine was 
applied without relevant signs of peripheral α-2 stimulation,11 
hence we chose 3mcg/kg dose of clonidine. We selected the 
optimal age range of 18 to 60 years. This is because, the 
variability of the heart rate change decreases with increasing 
age and younger patients show more extreme changes.15

In the present study, the mean sedation score at the end of 
infusion in Group A was 1.87 as compared to 0 in Group B 
(p<0.001). None of the patients in Group A had respiratory 
depression and SpO2 was maintained in all the patients. 
The hypnotic or sedative effect of α2 adrenoreceptor 
activation has been attributed to locus coeruleus, which is 
the predominant noradrenergic nucleus in the brain with 
higher density of α2 adrenoreceptors and is an important 
modulator of vigilance.11,16 Our finding is in accordance with 
studies done by Kulka Peter J et al,11 Marinangeli F et al17 
and Kate Leslie et al18 who demonstrated that clonidine-
treated patients were significantly more sedated compared to 
placebo-treated patients. Aantaa R et al,19 and Ooi R et al20 
showed that intravenous clonidine in doses of 3 mcg/kg and 
3.5 mcg/kg respectively was not associated with respiratory 
depression. The induction dose of Injection Thiopentone 
Sodium was significantly lower in Group A compared to the 
Group B (3.8830 ± 0.3395 vs. 5.8000 ± 0.5816 mg/kg) (P< 
0.05). The sedative and analgesic properties of clonidine 
could explain the induction agent’s sparing effect. Kate 
Leslie et al18 and Marinangeli F et al17 also found significant 
reduction in the induction dose of thiopentone sodium after 
using intravenous clonidine in doses of 2.5 mcg/kg and 3 
mcg/kg respectively. 
Hemodynamic variables: The baseline HR, SBP, DBP, 
MAP and RPP were comparable in both groups (p>0.05). 
There was statistically significant decrease in HR, SBP, DBP, 
MAP and RPP in Group A compared to baseline at the end of 
infusion (p<0.001). This fall can be attributed to the centrally 
mediated sympatholytic effect of this drug.11 Similar findings 
were also seen in the study by Sakshi Arora et al,1 Kulka Peter 
J et al11 and Anish Sharma N G et al.21 Both groups showed 
significant reduction in arterial pressure after anaesthetic 
induction, indicating anaesthetised state and no surgical 
stimulation. This did not warrant any treatment. The cause of 
hypotension can be attributed to hypovolemia unmasked by 
the reduction of sympathetic tone by thiopentone induction.22 
In the study by Youhua Zhang et al, some patients in the 
clonidine group had SBP below 100 mmHg after induction 

with Thiopentone sodium. This hypotension was transient 
and only 3 out of 30 patients required administration of 
100 ml bolus of NS.23 The maximum fall in systolic BP in 
Group A in our study occurred after thiopentone induction 
(p<0.001). Though the fall was by 20% from the baseline 
SBP, it was short lived and did not warrant any inotropic 
support. HR, SBP, DBP, MAP and RPP were significantly 
decreased in Group A as compared to Group B from the end 
of infusion till 10 minutes after intubation (p<0.05). 
The maximum increase in HR, SBP, DBP, MAP and RPP in 
Group A occurred at 1 minute after tracheal intubation and 
that in Group B at the time of intubation after which there 
was gradual decrease in all the parameters in both groups. 
However, the decline was more rapid in Group A. This finding 
was in accordance with other studies,24,25 which concluded 
that plasma catecholamine concentration increased to the 
maximum at 1 minute after the laryngoscopy and came down 
by 3 minutes to 5 minutes after the laryngoscopy. 
The maximum increase in heart rate in Group A was 11.30% 
while it was 46.53% in Group B (P<0.001). HR reached 
near baseline values 3 minutes after intubation in Group A 
and at the end of 10 minutes in Group B. This finding was 
in agreement with studies done by Kulka Peter J et al11 and 
Zalunardo MP, Zollinger A et al26,27 who concluded that during 
laryngoscopy and intubation, mean HR in clonidine pre-
treated groups was significantly lower compared to placebo, 
and hemodynamic response to laryngoscopy and intubation 
was significantly attenuated by clonidine. Similar results 
were reported by Anish Sharma N G et al.21 The maximum 
rise in SBP, DBP, MAP and RPP (4.80%, 4.08%, 4.39%, 
17.02%) in Group A was significantly lower as compared to 
Group B (21.35%, 13.38%, 16.60%, 77.32%) (P<0.05%). 
The rise in SBP, DBP, MAP and RPP was sustained for 3 
minutes, 2 minutes, 3 minutes, and 3 minutes respectively in 
Group A as opposed to 10 minutes, 4 minutes, 7 minutes and 
10 minutes respectively in Group B. Similar attenuation of 
hemodynamic response was also seen by Manjula Sarkar et 
al28 and Manjushree Ray et al.29 
For healthy volunteers and patients with Ischemic heart 
disease, the critical limit of RPP was found to be 22,000 
and 12,000 respectively.30 In our study, clonidine did not 
allow the RPP to rise above 12544.67±1685.06, providing 
protection against angina or unwanted cardiac event in 
perioperative period. Similar findings were also seen in the 
study by Youhua Zhang et al.23

Limitations of our study
1. Our study was carried out in normotensive patients.
2. We did not measure the plasma catecholamine levels 

which is an objective means of measuring hemodynamic 
stress response.

3. We conducted the study only for initial 10 minutes after 
intubation. The intra operative requirement of anaesthetic 
agents, extubation response and postoperative sedation 
were not monitored.

CONCLUSION 
Intravenous clonidine (3 mcg/kg) given as an infusion 
over 10 minutes prior to induction of anaesthesia provided 
adequate sedation without respiratory depression and 
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blunted the stress response to laryngoscopy and tracheal 
intubation without causing clinically significant bradycardia 
or hypotension. It also reduced the dose of Thiopentone 
sodium required for induction of anaesthesia.

REFERENCES
1. Sakshi Arora, Anita Kulkarni, Ajay Kumar Bhargava. 

Attenuation of hemodynamic response to laryngoscopy 
and orotracheal intubation using intravenous clonidine. 
J Anaesthesiol Clin Pharmacol. 2015;31:110–114.

2. Maze M, Tranquilli W. Alpha-2 adrenoceptor agonists: 
Defining the role in clinical anesthesia. Anesthesiology. 
1991;74:581–605.

3. Muralidhar Kanchi, Hema C Nair, Sanjay Banakal, 
Keshava Murthy, C Murugesan. Haemodynamic 
response to endotracheal intubation in coronary artery 
disease: direct versus video laryngoscopy. Indian J 
Anaesth. 2011;55:260–265.

4. Aleksandra Gavrilovska-Brzanov, Mohhamed Al 
Jarallah, Andrea Cogliati, Maja Mojsova-Mijovska, 
Dragan Mijuskovic, Dimce Slaveski. Evaluation of 
the hemodynamic response to endotracheal intubation 
comparing the airtraq® with Macintosh laryngoscopes 
in cardiac surgical patients. Acta inform med. 2015;23: 
280–284.

5. JR Cormack, RM Ormeb, TG Costelloa. The role 
of α2-agonists in neurosurgery. Journal of Clinical 
Neuroscience. 2005;12:375–378.

6. Bela Szabo, Thomas Fritz, Krzysztof Wedzony. Effects 
of imidazoline antihypertensive drugs on sympathetic 
tone and noradrenaline release in the prefrontal cortex. 
Br J Pharmacol. 2001;134:295–304.

7. Hayashi Y. Maze M. Alpha 2 adrenoceptor agonists and 
anaesthesia.Br J Anaesth. 1993;71:108-118.

8. Stoelting RK, Hiller SC. Antihypertensive drugs. In: 
Brain B, Frain M, editors.Pharmacology and Physiology 
in Anaesthetic Practice. 4th ed. Philadelphia: Lippincott 
Williams and Wilkins Publishers; 2006. P. 343.

9. King BD, Harris LC, Greifenstein FE. Reflex circulatory 
responses to direct laryngoscopy and tracheal intubation 
performed during general anaesthesia. Anaethesiology. 
1951;12:556.

10. Satinder Gombar, Ashish Kumar Khanna, Kanti Kumar 
Gombar. Perioperative myocardial ischemia and 
infarction, a review year. 2007;51:287 

11. Kulka Peter J. Tryba, Michael Zenz, Michael. Dose 
response effects of intravenous clonidine on stress 
responses during induction of anaesthesia in coronary 
artery bypass graft patients. Anesth Analg. 1995; 
80:263-8.

12. Ana Ellen, Queiroz Santiago, Adriana Machado 
Issy, Rioko Kimiko Sakata. Effects of preoperative 
intravenous clonidine in patients undergoing cataract 
surgery: a double-blind, randomized trial. Journal of 
Ophthalmology, Volume 2014, Article ID 346549, 5 
pages

13. Reid l. The clinical pharmacology of clonidine and 
related central anti-hypertensive agents. Br J Clin 
Pharmacol. 1981;12:295-302.

14. Ralph Gertler, H. Cleighton Brown, Donald H Mitchell, 
Erin N Silvius. Dexmedetomidine: a novel sedative-
analgesic agent. Proc (Bayl Univ Med Cent). 2001;14: 
13–21.

15. Sameena Kousar, Mahesh, K.V. Srinivasan. 
Comparison of fentanyl and clonidine for attenuation 
of the haemodynamic response to laryngocopy and 

endotracheal intubation. J Clin Diagn Res. 2013;7: 
106–111.

16. E. R. Samuels and E. Szabadi. Functional Neuroanatomy 
of the Noradrenergic Locus Coeruleus: Its Roles in the 
Regulation of Arousal and Autonomic Function part ii: 
Physiological and Pharmacological Manipulations and 
Pathological Alterations of Locus Coeruleus Activity in 
Humans. Curr Neuropharmacol. 2008;6:254-285 

17.  Marinangeli F, Cocco C, Ciccozzi A. Haemodynamic 
effects of intravenous clonidine on propofol or 
thiopental induction. Acta Anaesthesiol Scand. 2000; 
44:150–6.

18. Kate Leslie, Patricia H Mooney, Berndan S. Silbert. 
Effect of intravenous clonidine on the dose of thiopental 
required to induce anesthesia. Anaesth Analg. 1992; 
75:530-5.

19. Aantaa R, Scheinin, M. Alpa 2 adrenergic agents in 
anaesthesia. Acta Anaesthesiol Scand. 1993;37:433-448.

20. Ooi R, Pattison J, Feldman SA. The effects of 
intravenous clonidine on ventilation. Anaesthesia. 
1991;46:632-3.

21. Anish sharma N G and Shankaranarayana P P. Pre-
medication with i.v. dexmedetomidine vs i.v. clonidine 
in attenuating the pressor response during laryngoscopy 
and endotracheal intubation. IJBR. 2014;05-07.

22. Geeta Karki, Vishwadeep Singh, Abhishek Barnwal, 
Lalit Singh. A comparative evaluation of hemodynamic 
characteristics of the three induction agents – etomidate, 
thiopentone and propofol. Journal of evolution of 
medical and dental sciences. 2014;3:9133-9141.

23. Youhua Zhang, Song Youcheng, Zhu Jun, Yuan Xianqi. 
Sympathetic inhibition with clonidine improves 
autonomic balance in congestive heart failure. 
International Journal of Cardiology. 1997;59:139-144.

24. Derbyshire DR, Chmielewski A, Fell D, Vater M, 
Achola K, Smith G. Plasma cathecolamine response to 
tracheal intubation. Br J Anaesth. 1983;55:855–60.

25. Shribman AJ, Smith G, Achola KJkj. Cardiovascular 
and catecholamine responses to laryngoscopy with and 
without tracheal intubation. BrJ Anaesth. 1987;59:295–9.

26. Zalunardo MP, Zollinger A. Effects of intravenous 
and oral clonidine on hemodynamic and plasma 
cathcholamine response due to endotracheal intubation. 
Anesth analg. 1999;89:843-48

27. Zalunardo MP, Zollinger A, Szelloe P, Spahn DR, 
Seifert B, Pasch T cardiovascular stress protection 
following anesthesia induction.comparison of clonidine 
and esmolol. Anaesthesia. 2001;50:21-5.

28. Manjula Sarkar, Anuj Kumar. Effect of clonidine as 
an adjunct to induction agent in CABG: a randomized 
comparative study. Bombay Hospital Journal. 2010; 
52:25-28.

29. Manjushree Ray, Dhurjoti Prosad Bhattacharjee, Bimal 
Hajra, Rita Pal, Nilay Chatterjee. Effect of clonidine 
and magnesium sulphate on anaesthetic consumption, 
hemodynamics and postoperative recovery: A 
comparative study. Indian J Anaesth. 2010;54:137–141

30. Roy WL, Edelist G, Gilbert B. Myocardial ischemia 
during non-cardiac surgical procedures in patients with 
coronary artery disease. Anaesthesiology. 1979;51: 
393–7

Source of Support: Nil; Conflict of Interest: None

Submitted: 22-03-2016; Published online: 22-04-2016



IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)  

e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 15, Issue 2 Ver. VII (Feb. 2016), PP 14-25 

www.iosrjournals.org 

DOI: 10.9790/0853-15271425                                         www.iosrjournals.org                                         14 | Page 

 

A Hospital Based Prospective Study To Evaluate The Outcome Of 

Shoulder Hemi-Replacement In Four-Part Fracture And Four-

Part Fracture Dislocation Of Proximal Humerus. 
 

Vivek. L. Patel
1
, Prof. Mahantesh. Y. Patil

2 

1
Postgraduate M.S. Ortho, 
2
M.S.Ortho, MCh Orth. 

 

Abstract: 
Background and objective: Proximal humerus is the second most common site of fracture in the upper limb. 

The four-part proximal humerus fractures are severe and complex, make the management challenging 

especially in elderly. However controversy exists regarding the optimum treatment for four-part fracture and 

four-part fracture dislocation. The present study describes the efficacy of functional outcome of shoulder hemi 

arthroplasty in patients with four-part fracture and four-part fracture dislocation. 

Materials and methods: This one year prospective study was done from January 2014 to December 2014 in the 

Department of Orthopaedics situated in a tertiary care hospital of north Karnataka, India. A total of 20 patients 

aged ≥ 60 years with four-part proximal humerus fracture with or without dislocation were studied. Patients 

underwent primary shoulder hemi arthroplasty and were followed at six weeks, three months and six months. 

The outcome was assessed based on Constant shoulder score.  

Result: We reviewed 20 shoulders treated with hemiarthroplasty at interval of 6 weeks, 3 months and 6 months. 

Average Constant score of all 20 patients post-operatively at the end of 6 months was found to be 71.05± 18.50, 

which was suggestive of good outcome in study population. All patients had painless movements at the shoulder 

joint and were satisfied with the range of movements. Radiographic evaluation revealed anatomic tuberosity 

reconstruction in 9 shoulders. Primary causes for poor outcome in terms of pain and range of movements was 

due to rotator cuff degenerative changes in elderly patients, non-compliance for post op physiotherapy and 

comminuted proximal humerus fracture with dislocation. Overall functional outcome found to be excellent in 

25%, good in 35%, moderate in  30% and poor in 10%. 

Conclusion: It may be concluded that primary shoulder hemiarthroplasty for the treatment of four-part 

proximal humerus fracture with or without dislocation leads to a satisfactory functional outcome in most of the 

patients. The results were comparable to other studies with respect to mechanism of injury, type of fracture, side 

involved and Neer’s classification of proximal humerus. Rotator cuff degenerative changes in these elderly 

patients was found to be a strong predictor of poor outcome followed by non compliance to post op 

physiotherapy protocol. 

Hence primary shoulder hemi-arthroplasty is an ideal treatment for Neer’s four-part fracture with or without 

dislocation in elderly patients hence allowing early mobilization of the shoulder with good range of movements. 

Keywords: Constant Shoulder Score; Four part proximal humerus fracture; Shoulder dislocation; Shoulder 

hemi replacement; Rotator cuff. 

 

I. Introduction 
Proximal humerus is second most common site of fracture in the upper limb after distal radius. 

Incidence is about 4-5% of all fractures and over 70% of all proximal humeral fractures occur in patients over 

60 years.
1
 Four-part proximal humerus fractures and fracture-dislocations are among the most severe and 

account for only 5% of all proximal humerus fractures.
2
 

Proximal humerus fractures are on rise due to sports and road accidents and increase in incidence of 

osteoporosis.Younger patients are less frequently involved, usually after sport or road accidents.
3
 

In the older patient population, these fractures occur often in association with substantial osteoporosis, 

preexisting rotator cuff pathology, and multiple comorbidities. Further, these fractures are associated with a risk 

of developing osteonecrosis of the humeral head, with reported rates ranging from 21% to 75% in these 

fractures.
4
 

A wide variety of treatment modalities have been used in the past, depending on fracture pattern, 

patient's age, general health status, and level of activity which include transosseous suture fixation, tension band 

wiring, standard plate and screw fixation, percutaneous wire, screw fixation and hemi arthroplasty.
5 

Conservative treatment has limited indications, late functional recovery, but it is noninvasive, and may 

be efficient in undisplaced or mildly displaced fractures. 



A Hospital Based Prospective Study To Evaluate The Outcome Of Shoulder Hemi-Replacement… 

DOI: 10.9790/0853-15271425                                         www.iosrjournals.org                                         15 | Page 

With continued advancement of techniques and implants such as locking plates, surgical fixation of 

proximal humerus fractures has been increasing in popularity. However, the reported complication rates in 

humeral head preserving procedures continue to be high. In particular, the rate of osteonecrosis remains 

unchanged even with the most modern of techniques. It is clear that the prevalence of osteonecrosis after 

proximal humerus fractures increases over time. 

Good clinical outcomes range from 92% for ORIF, 87% for conservative treatment, and 87.5% for 

shoulder arthroplasty. Advantages of ORIF are anatomic restoration, and early mobilization; however, open 

surgery may be associated with higher rates of infections, avascular necrosis of the humeral head and 

neurovascular lesions.
3
 Fractures with a humeral head split and complex three- and four-part fractures are also at 

risk for the development of malunion and osteonecrosis after internal fixation.
6,7

 Both shoulder hemiarthroplasty 

and, more recently, reverse total shoulder arthroplasty (RTSA) are indicated for these more complex fractures 

with high complication rates with humeral head preserving procedures. 

Joint replacement has limited indications, strict selection of patients, and significant invasivity, but 

faster active recovery.The use of hemiarthroplasty for treating displaced three or four-part fracture was initially 

reported by Neer. Multiple studies subsequently reported inconsistent results for ROM and function. 

Complications include displacement of the tuberosity fragments, persistent pain, glenohumeral joint space 

narrowing, and heterotopic ossification.
5
 

However, controversy exists regarding the optimum treatment for four-part fracture and four-part 

fracture dislocation. Recent metaanalyses and larger retrospective and prospective series have not shown an 

advantage of one treatment modality in the management of all displaced fractures.
8
 Hence the present study was 

planned to assess the efficacy of functional outcome of shoulder hemi replacement in patients diagnosed as four 

part fracture and four part fracture dislocation in terms of pain, shoulder stability and range of movements at 

shoulder joint. 

 

II. Materials And Methodology 
The present study was a one-year hospital based prospective study conducted at KLES Dr. Prabhakar 

Kore Hospital and Medical Research Centre, a tertiary care teaching hospital, Belagavi during the period of 

January 2014 to December 2014.  

Patients sustained to have four part proximal humerus fractures based on Neer’s classification 

presenting at the Department of Orthopaedics, KLES Dr. Prabhakar Kore Hospital and Medical Research 

Centre, Belagavi were included in the study. Sample size of 20 patients was taken based on statistical data of the 

hospital. 

 Majority of injuries were the result of trivial trauma due to self-fall in elderly osteoporotic patients. 

(n=12/20). The mean age was 65.35 ± 5.58. (range 60-70 years) 

 All patients had a plain radiograph of shoulder (antrio-posterior view), and pre-op CT Scan of the 

shoulder along with routine blood investigations. Patients with pathological fractures, any associated neuro-

vascular deficit, patients with compound fracture of the shoulder, patients with undisplaced fracture of proximal 

humerus were not included in this study. Patients presenting with four-part fracture of proximal humerus with or 

without dislocation with age >60 years and who were willing to take part in this study were included in this 

work. 

 

III. Procedure 

 Patients were treated with shoulder hemi arthroplasty surgery. All the surgeries were performed in an 

orthopaedic operation theatre under antibiotic cover and under general anaesthesia. The patient was operated 

within five days of the injury.(mean-3 days). The local examination of injured shoulder was done to look for the 

attitude, swelling, deformity and loss of function. Any nerve injury was also carefully looked for and noted. 

Local neurological deficit of axillary nerve was done. Fracture was stabilized temporarily by POP U- slab and 

arm sling. A thorough preoperative assessment of the patients was done, which included general condition of the 

patient and clinical (Inspection, Palpation, Measurements, Movements, Associated injuries) and radiological 

assessment of the type of the fracture. After initial evaluation for associated medical problem and getting 

clearance from respective departments, patient was taken for surgery. 

 A modular prosthesis (Depuy Global Fx System) was used. Its stem was 130-mm long and 8 mm thick 

for 8 patients; and 12 received stem size of 140 mm long and 10 mm thick size. Its humeral head thickness was 

one size less or equal to the extracted humeral head and included 46x18 mm, 46x15 mm, 40x18 mm, and 40x15 

mm. 
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Patients placed in semi Fowler position. Drape the arm free, because it will have to be moved during 

the approach. For most cases, an extended delto-pectoral incision will be adequate to allow exposure to all 

involved structures. This begins 3-4cm medial to the acromioclavicular joint coursing distally over the coracoid 

process and along the delto-pectoral fold. You will note that the cephalic vein is medial to the coracoid. In cases 

of hemi-arthroplasty alone, a limited exposure coming from coracoid process distally for a length of 8-10cm 

should allow adequate exposure. With the incision marked, a local anesthetic with Epinephrine was injected into 

the subcutaneous tissue to limit skin bleeding. The incision was then taken down through subcutaneous tissue to 

the delto-pectoral interval. The cephalic vein was identified and taken laterally with the deltoid. 

The short head of biceps (supplied by the musculocutaneous nerve) and the coracobracialis muscle 

(supplied by the musculocutaneous nerve) must be displaced medially before access can be gained to the 

anterior aspect of shoulder joint. Beneath the tendons lie the transversely running fibers of subscapularis muscle. 

External rotation to the arm was performed to stretch the subscapularis muscle, bringing the muscle belly into 

wound and making its superior and inferior borders easier to define. A blunt instrument was passed between the 

capsule and the subscapularis muscle to divide the subscapularis from insertion onto to the lesser tuberosity of 

humerus. The capsule was incised longitudinally to enter the joint wherever the selected repair must be 

performed at the time of closure. 
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With the greater and lesser tuberosities retracted out of the way by sutures used a bone clamp was used 

to retrieve the fractured humeral head. We measured the resected humeral head for height and diameter using 

the Humeral Head Template. The selected humeral head component must be approximate the resected humeral 

head height and radius of curvature. The Global Advantage Humeral Head trials for the fracture set range from 

15,18 and 21mm heights and 44,48 and 52mm diameters are available.After selection of the humeral head 

component we extracted cancellous graft from the head for secure tuberosity fixation. 

We reamed the medullary canal in the cases with blocked canal with the bony fragments to allow the 

placement of the prosthesis stem. For this four-hand reamer sizes are available in 2mm increments from 6 to 

12mm, which were use in accordance of the requirement. 

As per the requirement and the measurement of the head and extent of fracture the most appropriate 

stem size and head size were selected and the trial implant, which is the replica of the original implant, was used 

for identifying mistake of selection of size of implant or future problem in terms of restriction of movements of 

shoulder of original implant which may be encountered.  

We attached the proper size trial head to a trial stem, and placed it into the intramedullary canal, with 

the inferior aspect of the head sitting on the proximal humerus shaft. Now with arm held at the patient’s side, 

with elbow in 90-degree flexion and parallel to the floor and in zero degree rotation, a gentle traction was 

applied and the trial stem was lifted till the level of glenoid fossa. Note was made about the height of implant to 

be kept by noting the horizontal marks, which were present at the side of the stem. 

Implants of appropriate size were selected as per trial implant figures. Stem was placed into the 

intramedullary canal following bone cement placement (PMMC). Holding the arm in 30-degree of external 

rotation by the assistant and placing the stem facing medially, into the intramedullary canal properly 30-degree 

retroversion was achieved. Appropriate size head was then fixed over the stem. Greater and lesser tuberosities 

were reconstructed over the implant with the help of Ethibond non-absorbable sutures.Layer by layer suturing 

was done with vicryl and lastly the skin was approximated with skin staplers. Sterile dressing was done and the 

operated arm was kept in shoulder immobilizer pouch. The mean duration for the surgery was 90 minutes.(range 

60-120) 
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IV. Post-Operative Care 
Postoperatively, a sling pouch was used. Gravity assisted pendulum exercises and passive motion 

exercises were allowed on day 1. At week 3, assisted forward elevation and supine external rotation and full 

elbow range-of-motion exercises were allowed for the next 6 weeks or longer (until adequate tuberosity 

healing). At weeks 6 to 8, stretching and strengthening of the shoulder with the help of a theraband was allowed 

under supervision. Daily home exercises were then prescribed for 6 to 10 weeks, and activities of daily living 

(bathing, eating, and personal hygiene) were allowed. Daily home exercises were encouraged for at least 6 

months, and preferably one year. 

Follow-up of patients was done at six weeks, three months and six months following the surgery.For all 

subjects, radiographs were performed at the end of six weeks, three months and six months follow-up. Patients 

were evaluated based on the, pain at fracture site, abnormal mobility, range of motion, clinical and radiological 

union of greater tuberosity. Constant Shoulder Score evaluated final outcome. 

 

 
Category score Points 

1. Pain  15 

None  15 

Mild  10 

Moderate  5 

Severe  0 

2. Activities of daily living- Activity level 20 

Full Work 4 

Full Recreation/Sport 4 

Unaffected Sleep 2 

3. Arm Positioning  

Up to Waist 2 

Up to Xiphoid 4 

Up to Neck 6 

Up to Top of Head 8 

Above Head 10 

4. Strength of Abduction [Pounds] 25 

RANGE OF MOTION 40 

 
5. Forward Flexion  

31-60 degrees 2 

61-90 degrees 4 

91-120 degrees 6 

121-150 degrees 8 

151-180 degrees 10 

6. Lateral Elevation  

31-60 degrees 2 

61-90 degrees 4 

91-120 degrees 6 

121-150 degrees 8 

151-180 degrees 10 

7. External Rotation  

Hand behind Head, Elbow forward 2 

Hand behind Head, Elbow back 2 

Hand to top of Head, Elbow forward 2 

Hand to top of Head, Elbow back 2 

Full Elevation 2 

8. Internal Rotation  

Lateral Thigh 0 

Buttock 2 

Lumbosacral Junction 4 

Waist (L3) 6 

T12 Vertebra 8 

Interscapular (T7) 10 

 
5. Forward Flexion  

31-60 degrees 2 

61-90 degrees 4 

91-120 degrees 6 

121-150 degrees 8 

151-180 degrees 10 

6. Lateral Elevation  

31-60 degrees 2 
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61-90 degrees 4 

91-120 degrees 6 

121-150 degrees 8 

151-180 degrees 10 

7. External Rotation  

Hand behind Head, Elbow forward 2 

Hand behind Head, Elbow back 2 

Hand to top of Head, Elbow forward 2 

Hand to top of Head, Elbow back 2 

Full Elevation 2 

8. Internal Rotation  

Lateral Thigh 0 

Buttock 2 

Lumbosacral Junction 4 

Waist (L3) 6 

T12 Vertebra 8 

Interscapular (T7) 10 

5. Forward Flexion  

31-60 degrees 2 

61-90 degrees 4 

91-120 degrees 6 

121-150 degrees 8 

151-180 degrees 10 

6. Lateral Elevation  

31-60 degrees 2 

61-90 degrees 4 

91-120 degrees 6 

121-150 degrees 8 

151-180 degrees 10 

7. External Rotation  

Hand behind Head, Elbow forward 2 

Hand behind Head, Elbow back 2 

Hand to top of Head, Elbow forward 2 

Hand to top of Head, Elbow back 2 

Full Elevation 2 

8. Internal Rotation  

Lateral Thigh 0 

Buttock 2 

Lumbosacral Junction 4 

Waist (L3) 6 

T12 Vertebra 8 

Interscapular (T7) 10 

 

The final assessment using Constant Shoulder score for outcome was interpreted as Excellent (86-100 points), 

Good (71-85 points), Fair (56-70), Poor (0-55 points) 

 

V. Results: 
The data obtained was analyzed and the final results were tabulated and interpreted as below.In the 

present study 65% of the patients were males and 35% were females. The male to female ratio was 1.85:1. In 

this study 95% of the patients were aged between 60 to 70 years and 5% were aged > 70 years. The mean age 

was 65.35 ± 5.58 years. Out of total 20 patients, 13 patients had right shoulder injury and 7 patients had left 

shoulder involved. All patients were followed up at 6 weeks, 3 months and 6 months with anterio-posterior 

view. Axillary view was taken were required. Pain was present in 9 patients at the end of 6weeks while it was 

present only in two patients at the end of 6 months follow up which was suggestive of good outcome. One 

patient experienced stiffness of shoulder and one had proximal migration of shoulder at the end of 6 months, 

which resulted in poor outcome in terms of constant shoulder score. 

 

Complications 
Distribution (n=20) 

Number Percentage 

Excellent 5 25.00 

Good  7 35.00 
Fair 6 30.00 

Poor 2 10.00 

Total 20 100.00 

Table 1. Distribution of study population according to final outcome on constant shoulder score 

 
Variables 6 weeks  3 months  6 months  Mean increase p value 
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Mean  SD Mean  SD Mean  SD Mean  SD 

Flexion 59.50 16.38 76.00 15.69 92.00 17.04 32.50 12.93 <0.001 

Extension 25.00 8.27 34.50 6.05 43.00 6.57 18.00 5.23 0.019 

Abduction 63.00 13.80 80.00 14.87 94.50 15.72 31.50 13.87 <0.001 

Adduction 25.50 6.86 35.50 7.59 43.50 6.71 18.00 6.16 0.007 

External rotation 31.50 7.45 42.00 8.34 51.50 9.33 20.00 6.49 <0.001 

Internal rotation 33.00 8.01 44.50 8.87 57.00 11.74 24.00 10.46 0.012 

Table 2. Comparison of range of movements 

 

VI. Discussion: 
The fractures of proximal humerus accounts for 4 to 5% of all fractures; 11% of these entail 3- or 4-

part fragments. For comminuted fractures,conservative treatment usually yields poor results, whereas 

osteosynthesis is often unfavorable in those who are osteoporotic.Improvement in surgical technique for 

shoulder hemi-arthroplasty and the use of modular prostheses has enabled better functional outcomes. 

Restoration of humeral length and correct positioning of the tuberosities are the keys to success. Better results 

are usually achieved in primary than secondary hemiarthroplasty, which is the gold standard for nonviable or 

non-amenable fractures.
2,8

The present study evaluated the efficacy of functional outcome of shoulder hemi 

replacement in patients diagnosed as four-part fracture and four-part fracture dislocation in elderly patients. 

It is reported that, there are marked gender differences, with approximately 70% of fractures occurring 

in women. Mayo clinic identified a predominance of proximal humerus fracture in women at ratio of 1.5:1 and 

Lind noted female to male ratio 3:14.
13

however, in the present study male preponderance was noted as 65% of 

the patients were males and the male to female ratio was 1.85:1. 

In the present study most of the patients had history of fall (60%)followed by RTA (40%). Previous 

studies
9-12

 has also reported that, the proximal humeral fractures are usually low-energy osteoporotic injuries in 

elderly.During impact on the shoulder, the head of the humerus is thought to fracture on the hard-packed bone 

of the glenoid, which acts as an anvil. Elderly patients, with medical co-morbidities or advanced osteoporosis 

are more likely to have displaced fractures. 

In the present study pain was present in 9 patients (45%) at six weeks follow up and in 2 (10%) patients 

at three months follow up and persisted in those 2 (10%) patients till six month follow up. The complications of 

pain observed in the present study were comparable with a study by Kralinger et al.
16

 in 2004 who reported 

moderate to severe pain in 35 out of 167 (21%) patients with mean age of 70 years. Similar pain pattern was 

also reported by Demirhan et al in 2003. In contrast Christoforakis JJ, et al.
17

 in 2004 reported pain in as low as 

1 out of 25 patients (3.8%) patients with mean age of 70 years while an earlier study by Zyto K, et al.
14

 in 1998 

reported pain in as high as 9 out of 27 (33%) patients with mean age of 71 years. 

In this study the complications of proximal migration of GT and stiffness were noted in 1 patient each 

(5% each) at three months follow up and these complications persisted till six months follow up. In patient with 

GT migration, the patients was advised surgery for re-attachment and patient was non compliant while one 

patient who had stiffness, he was advised strict regimen of physiotherapy to improve his movement. The 

complications of tuberosity were reported in several other studies vary widely from 10% to 50%. Least 

frequency of complications is reported by Zyto et al.
14

 where 3 out of 27 patients (11.11%) had greater 

tuberosity displacement whereas Mighel et al.
18

 noted 16 out of 72 patients (22.22%) with tuberosity 

complications, Kralingher et al.
17

 found these complications in 77 out of 167 patients (46%) and Boilcau et al.
15

 

in 2002 encountered tuberosity complications in as high as 50% of the patients. However, in the present study 

only one patient had proximal migration of GT (5%), which was substantially low compared to other studies 

reported in the literature. With regard to the stiffness noted in one patient (5%), studies reporting stiffness, as a 

complication of hemi arthroplasty in the literature could not be found; hence this could not be commented upon. 

In the present study there was steady increase in mean range of movements pertaining to flexion, 

extension, abduction, adduction, external rotation and internal rotation from six weeks follow up three months 

and further increase was noted at six months follow up. The increase in mean range of motion observed at six 

months follow up compared to six weeks follow up was statistically significant (Table 12 in Results section) 

(p<0.050). The mean active forward flexion at six months follow up was noted as 92 ± 17.04 and external 

rotation as 51.5 ± 9.33. The mean active forward flexion noted in the present study was comparable with several 

other studies by Prakash et al.,
19

 Boilcau et al.
15

 and Goldman et al.
20

 but mean external rotation was high in the 

present study compared to these studies.  

A recent study by Babhulkar A. et al.
21

 from Pune India in 2011 on patients aged from 27 to 83 years 

reported that, at the final follow-up, the mean maximum forward flexion was 143º (SD, 41º; range, 45º–180º) 

and the mean maximum abduction was 111º (SD, 47º; range, 30º–180º), and which was 92 ± 17.04 and 94.50 ± 

15.72, in the present study respectively. However, authors did not report the pattern of increase in the range of 

motion. The difference in variation can be explained by the lower mean age (56 years) in the study by 

Babhulkar A. et al.
21 
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In the present study final outcome at six months was assessed using constant shoulder score. The 

constant shoulder score at six month follow up ranged between 25 to 93 and mean score were found to be 71.05 

± 18.50 suggestive of good outcome in study population. 

Proper prosthetic height, which ultimately decides humeral height is critical to the success of prosthesis 

proximal humeral replacement and is challenging due to frequent fracture disruption of the medial metaphyseal 

calcar. Too low or high placement of the prosthesis can cause improper tensioning of the deltoid and 

supraspinatus.  Positioning of the stem is extremely important. 

Boileau et al.
15

 reported that humeral lengthening >10 mm due to proud prosthesis significantly led to 

tuberosity detachment and proximal migration of the prosthesis beneath the acromial arch, resulting in limited 

function. Excessive tension on the supraspinatus was observed following humeral lengthening. Shortening of the 

humerus was better tolerated clinically. Functional results were not significantly altered until humeral 

shortening reached or exceeded 15 mm. Intra-operatively, humeral height can be estimated based on the position 

of the prosthesis in the superior-inferior position where the greater and lesser tuberosity fragments get 

anatomically reduced and under minimal tension at the prosthetic interface. Cement fixation helps maintain 

appropriate humeral height. An anatomic approach to determining proper humeral height is performed by 

placing the proximal border of the prosthetic humeral head approximately 5.6 cm proximal to the superior 

border of the pectoralis major tendon. When the pectoralis major tendon is used as a guide, it is important to tag 

the superior border of the tendon humeral insertion with an identifiable unique suture that can be referenced. 

Achieving optimal humeral version is another technical challenge related with hemiarthroplasty; the 

most common error is placing the component in excessive retroversion. Retroversion in excess can force 

malpositioning of the greater tuberosity in the horizontal plane, thereby creating excessive tension on the 

tuberosity repair with the arm in internal rotation. Normal humeral retroversion can range from 15° to 30°. It is 

recommended that, placing the humeral component between 20° and 30° of retroversion is the best practice. 

Improper version of prosthesis may result in anterior or posterior instability. The bicipital groove and 

transepicondylar axis can serve as consistent anatomic landmarks when determining humeral head retroversion.
2
 

Overall the present study showed that, shoulder hemi arthroplasty in elderly patients diagnosed with 

four-part fracture and dislocation of proximal humerus is efficacious in terms of favorable functional outcome 

with lower rate of complications. 

 

VII. Conclusion 

In Conclusion shoulder hemi arthroplasty in elderly patients diagnosed to have with four-part fracture 

and four-part fracture dislocation of proximal humerus is efficacious and results in favourable functional 

outcome as measured by constant shoulder score. Further shoulder hemi arthroplasty provides excellent range of 

movements at shoulder joint with lower rate of complications especially pain and shoulder stability. 

 

Pre-op x-ray 
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CT scan 

 
 

Immediate Post op x-ray 
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6months Post-op x-ray 
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ln last few decades, rapid industriarization and fastpace of life have brought both comforts andcatastrophe like road traftic accidents anO crippling
many young lives. lncidence of distal.femoral fractures
is approxima tely 37 per 1 00000 person per year., Mostsurgeons agree that distal femur fractuies need to betreated operatively to achieve optimal patient
outcomes.2The Locked Compression plate is a singlebeam construct where the strength of its fixation isequalto sum of all screwbone interfaces rather thana single screws axial stiffness or pullout resistance

as seen in unlocked plates. tts unique biomechanical
function is based on spiinting rather than 

"ompr".sionresulting in flexible stabilization, aroiOan." of stressshielding and induction of callus formation. Further
when it is applied via a minimally invasivetechnique 

,it allows for prompt healing, lower rates of infection

supply ispreserved.3 A retrograde intramedullary nailaligns thefemoral shaft with condyles reducing the tendency toplace varus movement at fracture site and hasd'dvantage of preservation of fracture hematorna,
decreased blood loss, minimal soft tissue dissection
, less operative time, earlly mobilization and reducedrate of infection. Comparison study using retrograde
nailing or locked compression plating for intra-articular
distal third femur fracture has not been found in theliterature.
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Comparison study using retrograde nailing or locked compression plating for intra-articular distal third femfracture has not been found in the literature. Distal femur fractures are one
UT
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of the most common fracturesencountered in high velocity trauma associated with high morbidity and morra lity. Locked Comp ression plateis a single beam construct and allows Prompt healing, lower rates of in fection and reduced bone resorption. A
minimal soft tissue dissection, less

retrograde intramedullary nail has advantage

operative time, early mobilization

of preservation of fracture

and reduced rate of

hematoma, decreased

infection. A

blood loss,
was carried to determine best Fun ctional outcome for i study
ciosed/open reduction using retrograde naiiing or iocke,j

ntra-articular distal third femur fracture treated by
mobilization and fracture union. Data was collected from

compression piating in respect to knee-fiexion, eariy40 patients and functional outcome was assessedusing Modified Neer's criteria. patients who underwent retrograde nailing showed average knee flexion of
112p , average fullweight beari ng time of 12.4 weeks and average radiologicalunion time of 14.2 weeks wi th
65% excellent results and patients who underwent locked comp ression plating showed average knee flexion
104p , average full weight bearing time of 14.4 weeks and average radiological union time of 15.6 weeks with
55% excellent results as per Modified Neer,s criteria. Retrograde nailing is a better fixation system with
outcome in terms of range of movements, early mob ilization, less operative time and blood loss.
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prabhakar Kore Hospitar & Medicai Research centre,
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and required data was coriected from the 40 patients
who underwent either retrograde nailing (20) or locked
compression plating (20) tor lntra-articular distal third
femur fracture and then functional outcome was
assessed using Modified Neer's criteria. patients with
Grade 3 Gustilio-Anderson injury and less thanlg
years of age and with pathological fractures were
excluded. Allpatients were followed up at 6thweek, 3
months and 6 months postoperatively and thereafter
tillfracture union was noted,

OBSERVATIONS :

Epidemiology:
29 patients were males and 11 were females. The
patients'ages ranged from I gloT4years with a mean
age of 44years.26 fractures involved the right side
and '14 involved the left side. According to Muller,s
classification of distalfemur 22 were Muiler.,s type Cl ;
B Muller's type C2; and 1 0 Muller,s type C3. 29 of them
had closed fracture and 1.1 open type fracture.

Perioperative:
36 patients were operated within 7 days of injury. Of
the four patients for whom surgery was delayed more
than 7 days, one hacj heacj injury, second patient had
open wound which was managed initially with AO
External Fixatorthen ORIF with LCp done. Two more
were supracondylar fracture non_unlon with implant
fairure. Tte average operative time was 120 min for
LCP and 90 min for retrograde nailing.

Postoperative :

rn the wards, rimb erevation was done with injectabre
analgesics and antibiotics for S days and oral
antibiotics for another 5 days. patients were started
on static quadriceps on 1st post_operatirre day and
active or active assisted bedside knee mobirization
was shrted from second postoperative day. Toe touch
walking was allowecj by the 6rh week. furiner, weight
bearing was allowed depending on the clinical and
radiological picture. At each follow_up patient was
assessed as regards crinico-radiorogicar union in the
form of pain at fracture site, thickening at fracture site,

evrciencE of cailus seen. knee range of ,",;, :;,r;;rr,
lag and shortening . Clinicaliy, fra-cture was considered
to be united when there was no pain on palpation and
no discomfort on weight bearing. For each fracture
type,. the long-term results were evaluated using
Neer's rating system which assigns points for pain,
working and walking capacity, range of movement,
radiological appearance, etc.

RESULTS:

Patients who underwent retrograde nailing showed
average radiological union time of 15.25 weeks.
average full weight bearing time of 13.4 weeks,
average knee flexion 1Ogp with an extensor lag of
4'0p . Patients who underwent locked compression
plating showed average radiological union time of
16 40 weeks, average full weight bearing time of 15.4
y""l.,average knee flexion tOOp witn-an extensor
lag of 5'50p . According to Modified Neer,s criteria 65%
excellent results were found in retrograde nailing and55% excellent results were found in locked
compression plating.

I

lmage A'l shows
preoperlir.reAP view,
lmage A2 shows
preoperative lateral
view, Image A3
shows postoperative
AP view, lmage 44
shows postoperative
lateral view, lmage
A5 shows range of
motion at knee joint
at 6 months
po6iiiperatiely.

lmage 81 shows
preopertiveAp view.
lmage 82 shows
preoperative lateral
view, lrnage B3
shows postoperative
AP view, lmaoe 84
shows postopJrative
lateral view, lmaoe
85 shows r,"no""of
motion at knee joint
at 6 months
postoperatiely.
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DISCUSSION :

rn our study we found that average radiorogicar union
time, average fullweight bearing time and average knee
flexion was better in patients who underwent
retrograde nailing. Modified Neer,s criteria also shows
that patients with retrograde nailing achieved better
scores. Retrograde intramedullary supracondylar nail
is a good lixation system for distal third femoral
fractures. The operative{ime is lessened with reduced
blood loss. Most of the time reduction can be achieved
by closed means without disturbing fracture
hematoma and soft tissue. Even with open reduction,
soft tissue trauma is ress. Distar screw rerated rocal
symptoms is a common problem and is related to
implant and technique; and has a definite learninq
curve. There are less chances of non_union, minimal
chances of delayed unions and angurar or rotational
-^t---:^-^ 

TL-__.maiunions. inere is no r-equii.ement for bone graft.
Early surgery, closed reduction, at least two screws
in each fragment and early postoperative knee
mobilization are essentiai for good union and good
knee range of motion. ln 2011 , a study concluded that
both retrograde intramedullary nailing and angular
stable plating (locked plating) are adequate treatment
options for distai femur fractures. LockeeJ plating can
be used for all Cistal femur fractures including complex
type C fractures, periprosthetic fractures, as weii as
osteoporotic fractures. lntramedullary nailing provides
favorable stability and can be successfully implanted
in bilateral or multisegmental fractures of the lower
extremity as well as in extra _ articular fractures.
However, both systems require precise preoperative
planning and advanced surgical experience to reduce
the risk of revision surgerya. Christodoulou et als
compared retrograde nailing with plating in elderly
patients and concluded that retrograde nailing was
better because of lower blood loss and reduced
operative time. Kim et al6 in a study done with
retrograde nailing, advocated that the patients were
satisfied with surgical results at 2 year follow_up.

CONCLUSION :

- thin cortices and frequenily poor bone stock make
r fixation difficult.

Retrograde nailing is a better fixation system for intra-
articular fractures of distar femur with better outcome
in terms of range of movements, early mobilization
and less operative time and btood loss.
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Both Locking compression plate and Retrograde
intramedullary nailing are optimal tools for intra_
articularfractures of distal femur. They provide good
fixation in the region of femur, where a widening canal,
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pathology at the level above a transitiona,s; 2)
degeneration of the anomalous articulation between
an LSTV and the sacrum; 3) facet joint arthrosis
contralateralto a unilateralfused or articulating LSTV;
and 4) extraforami nal stenosis. Diagnosis of Bertolloti,s
syndrome is based on radiological findings and their
correlation with the clinical presentation. plain X-rays
of the lumbosacral spine in anteroposterior view are
usually sufficient. Fladicular features may necessitate
an MFllfor evaluation of prolapsed intervertebral disc
(PIVD), which may co-occur. The purpose of this study
was to diagnose the patients with Beftolloti,s syndrome
so that they can be guided properly for treatment.
Treatment of Bertolloti's syndrome constitutes a
multilevel approach that includes: Fluoroscopically_
guided steroid injection and I or local anesthetic blocks
at the pseudoarticulation site, radiofrequency ablation
(thermai) aiong the articuiation, sutgieai excision of
the large transverse process and minimally invasive
paramedian tubular-based resection of the LSTV for
Bertolotti's syndrome .

AIMSAND OBJECTIVES:

1) To find out Prevalence of Bertolotti,s Syndrome in
patiehts having low back ache from month of July 201 4

RESULTS :

Table I

Table showing prevalence of Bertolotti,s Syndrome
in patients with low back pain:

Table ll

Table showing Patients suffering from Bertolotti,s
Syndrome age wise :

Table lll
Table showing Patients suffering from Bertolotti,s
Syndrome Sex wise :

R
*

I

It

Number of Patients 500
of having Syndrome 21

of o/

Sr. No Age

Examined

Number of P ts ha ving
Bertolotti's Syndrome

1 0-15 24

2 16-30 1

.l
31-45 E1

5
4 46-60 104 I
5 61-75 1

Above 75 JI
I

TOTAL MALE FEMALE

500 209 291
having

of
8 13

4.2 0/a 3.8% 4.4 %

Lifeline, yrfi,, 2.016

prevalence rate of Bertolotti,s
age wise and sex wise.

and METHODS :

included in study consists of total S00
patients (209 males anO egt females)

DISCUSSION:
Bertolotti's Syndrome is not an uncommon diagnosis
in patients with refractory low back pain. Lower back
ache is the 2,d most common symptom after fever.
Lower back ache isone of the most common f_easons .

for taking medicar advice and B0% of adurts r""k rr"rp
at some stage.6 ln any one year period 1S to 20% ot
the population are affected.o young aged people can
have difficulties in getting into jobs lifJmititary, police
forge, sports and jobs requiring strenuous physical
activity, Considering this, the study was conducied to
determine prevalence of Bertoiotti,s Syndrome and it
was found that prevalence was 4.2"/.- which was
similar to other studies. From the study, it is observed
that, prevatence of Bertototti,s ;il;;;,n females

i; 
sliOhflf higher than in mates. Our findings suggest

that Bertolotti,s Syndrome must form part of a list of
differential diagnoses in the investigation of low back
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" p"i, in all people. Disc degeneration is an important
component in the pathophysiology of low back pain in
Bertolotti's syndrome. The intervertebral disc most
commonly involved is that of the L4-5 level, i.e., the
level just above the level of hemisacralization. The
possible explanation for this seems to be the restricted
mobility at the level of hemisacralization leading to
hypermobility at a leveljust superior to it. As far as the
management of Bertolotti's Syndrome is concerned,
one needs to develop a dynamic approach to pain
managernent. Multiple interventions may be required
to achieve and maintain adequate pain relief.
Psychological counseling may be of great help and
needs to be explored further.

CONCLUSION :

ln many cases patient may ignore lower back ache
which can result in devastating effect in future.
Diagnosis of Bertolotti,s syndrome should be(- considered with adequate patient history and imaging
studies. Awareness about Bertolotti,s Syndrome and
its early detection may prove to be helpful in choosing
or avoiding certain professions or jobs. Knowledge
about Bertolotti's Syndrome can help orthopaedic
surgeons during surgery at or near L5 level. During
pedicle screw fixation at sacrum, prior information
about this syndrome can prevent drastic

i_ complications. Considering the various aspects, this
study is a step to know more about Bertolotti,s
Syndrome so as to help the patients with Bertolotti,s
Syndrome to know the problem and to get proper
check-.up and treatment.

Figure ll: Plain X-ray
Antero-Posterior view
of Lumbo-sacralspine

showing bilateral
Bertolotti's Syndrome
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Figure l: Plain X-ray
Antero-Posterior view
of Lumbo-sacralspine
showinq Hight side
unilateral Bertolotti's
Syndrome
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Anterior shoulder Dislocation with Greater Tuberosify Frature of
Humerus with Brachial plexus Injury
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Abstract

nterior post-traumatic dislocation of the shoultler is the mostcommon type of dislocafion and iscausecl by excessive external rotation and hyperextension of the arm in the overheacl direction.dislocation of the shoulder with fracfure of the greater fuberosity is rarely associatecl l,ithbrachial plexus patsy.The treatment given is Closed recluction of shoulder joint under anaesflresia andshoulder immobilization

Keywords: shoulder; ,A.nterior Disrocaticn; Fracture of the Greater Tuberosity; Plexus Injury.

Infroduction ernergency deparhnent of KLE,S Dr prabhakar Kore
Hospital & MRC, Belagavi n as involved in a fall
from steps at home, when her left arm was in
abr{uction-external rotation.The patient then
started complaini,ng of pain, deJormity anc{
swelling in left shoulder ancl unable to move her

with

fractureib few cases have
Conservative

takes
case of

arm. On examination an asymmetric profile of the
Ieft shoulde was found with inability to abduct
the shoulder. There was a wrist drop with no
sensory deficib over the left upper limb. Dugas sign,
Hamiltonruler test,Brants test, calway's signs were

X-rays reveal
associated with a
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22ll R.B. Uppiu & Samarth P. Shah / Anterior Shoutder Dislocation r.ith Greater Tuberosity Frature of
Humerus with Brachial Plexus Injury

Pre Operative X Rav, Left Shoulder Post Opetative X Ray, Left Shoulder

3 Months ?ost operative , clinical photo showing shoulder abduction antl recovered wrist drop

L

Emg andNerrte Conduction Study Report:

The electromyography (EMG) was performed after
2 weeks. Evidence of motor neuropathy of left
axillary nerve anci partial motor conductive break
In median,ulnar,radial nerves on left side. There is
no feedback of denervation of seratus and
infraspintaus

The rate of neurological complications after
anterior dislocation is probably underestimated.
Liveson [9] reportea tf,e electrodiagnostic
examinationof 11 patienb with shoulder dislocation
and revealed nerve damage not previously reported.
Although axillary nerve Iesions were mosi commorL
posterior cord and musculocutaneous nerve damage
occurred, each in five cases.

Lesions can be situated at any level from the base
ofthe nerve roob to the division ofthe brachial plexus
in the axillary region. Several types of lesicn, can be
differentiated: supraclavicular lesions at the root or

and of

level (75% of the cases); infra and
Iesions of the secondary trunk (10%);
the terminal branches (15% of the

with brachial plexus shetch lesions are
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Ilzs
neurolysis were presentecl. Surgery was generally
performed 3 weeks to 6 

"-r9i*s "fi".'r"i*f. ilul""g},
secondary sutures could be p"rfor*"i oi ,o*uinjuries, nerve grafting was usually necessary ancldepended on the lengti of the gap 

"irJ 
ifr" q"rftry 

"fsurrounding tissues. The o,r". ilt p ro grloriJoi irlf*_
or rek_oclavicular plexus injuriu, i, 

"u#rtnut"., U"*.
rnan Ulat ot supraclavicular lesions.

, However, cases of concurrent anterior shoulderdislocation and bra_chial plexos-i";".f *i,nfracture of the tuberosity are extremely ia ,J B, pl.
In our case, the brachiaj plexus inffi *^, ii"" ,"an anterior shoulder dislocafion, us .t"rc.iU"dpreviously. Nerve injury with a ,il"fa".
dislocation has been reported to occur after low_
','eloci$ traurna, because th.e distance l"t*""* tf.,"anchorage points of nerves in the upper triU ,"short, making the nervesvulnerable t I'".U"" nf t.llowever, in our case, the r.u.ttr.e oflil !ruu,u,tuberosity associated wrth nerve lesions revealeda high-ve_locity injury, resulting i,., , ,iot"r.,tshoulder dislocation *itn rignifi"uit ..,li.utilrl ofthe humeral head.

Shin [Z] affirmed that the critical concepts insu_rgical treatment of brachial pf"_", ,1"'rlir*,
selection as weII as the_riming i"d ;.t"rr,tirig o,restoration of function. Surgici_l tu.f,r.riqr',", ir,.irO"neurolysis, nerve grafting, neuroLizatii", lrJ r.""muscle hansfer.

Njehta M, Kottamasu S. Anterior ilislocadon of theshoulders with bilateral brachiri pi"_"r-iJ"*1a""
!1e1q ruea. 1e8e; 18 :58e_5e1. ;ii ioiiiiiuibis6
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Effect of obesity on osteoporosis: A DEXA 
scan-based report in urban population of 
Belagavi

INTRODUCTION

Obesity and osteoporosis are two major emerging 
challenges in medical practice. Obesity is a condition 
of excessive body fat that causes or exacerbates several 
public health problems. Body mass index (BMI) is widely 
used as an index of the degree of obesity. Osteoporosis is 
a skeletal disease [Figure 1] characterized by excessive 
skeletal fragility and susceptibility to low-trauma 
fracture among the elderly; it is typically defi ned in 

an individual with a bone mineral density (BMD) 
T-score, that is, 2.5 or more and standard deviations 
(SD) below normal (T-score ≤ −2.5) [Figure 2].[1] Body fat 
mass, a component of body weight, is one of the most 
important indices of obesity, and a substantial body of 
evidence indicates that fat mass may have benefi cial 
eff ects on bone.[2] Greater fat mass imposes a greater 
mechanical stress on bone, and in response, bone mass 
increases to accommodate the greater load. This has 
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Abstract

Introduction: Obesity and osteoporosis are two major emerging challenges. Body 
mass index (BMI) is widely used as an index of the degree of obesity. Osteoporosis 
is a skeletal disease characterized by excessive skeletal fragility and susceptibility to 
low-trauma fracture among the elderly, it is typically defi ned in an individual with 
a bone mineral density (BMD) T-score, that is, 2.5 or more and standard deviations 
(SD) below normal (T-score ≤ -2.5). Aims and Objectives: To examine association 
between BMI and BMD among the urban population of Belagavi, Karnataka, India. 
Materials and Methods: 500 patients, 25 years of age and above, who underwent 
Dual-Energy X-ray Absorptiometry (DEXA) scan from the period of June 2013 to May 2015 
in KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, Belagavi, Karnataka, 
India, were divided according to BMI (kg/m2) and age groups: 25-39 years, 40-59 years, and 
60 and above. Results: (1) Overweight people are less osteopenic and less osteoporotic 
than normal people. (2) Older people have low BMI. (3) Older people have low BMD. 
(4) Females have high BMI. (5) Females have low BMD. Conclusion: BMD was found 
to be signifi cantly higher in overweight patients as compared to the BMD of the normal 
weight category. In addition, signifi cant negative correlation between age and BMI was 
observed. Age and BMD correlated negatively as well. Females were found to be more 
obese and osteoporotic than males, signaling toward the culprit — Estrogen. Further 
studies are required to investigate the eff ect of other factors such as exposure to sunlight, 
calcium intake, and other habits like smoking and diet. 

Key words: Dual-Energy X-ray Absorptiometry (DEXA), obesity, osteopenia, osteoporosis
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been well accepted that the most powerful, measurable 
determinant of fracture risk is the amount of bone in 
the skeleton, as measured by BMD.

AIMS AND OBJECTIVES

To examine the association between BMI and BMD 
among the urban population of Belagavi, Karnataka, 
India as well as to see if this relationship diff ers by age 
and sex.

MATERIALS AND METHODS

500 patients, 25 years of age and above, who underwent 
Dual-Energy X-ray Absorptiometry (DEXA) scan from the 
period of June 2013 to May 2015 in KLES Dr. Prabhakar 
Kore Hospital and Medical Research Centre, Belagavi, 
Karnataka, India, were divided into normal weight (18.5 
< BMI, 25.0 kg/m), overweight (25.0 < BMI, 30.0 kg/m), 
and obese (BMI > 30.0 kg/m). BMI (kg/m2) was calculated 
as weight (kg) divided by height square (m2). They were 
then divided in three age groups such as 25-39 years, 
40-59 years, and 60 and above.

RESULTS

1) Overweight people are less osteopenic and less 
osteoporotic than normal people [Graph 1]

2) Older people have low BMI [Graph 2]
3) Older people have low BMD [Graph 3]
4) Females have high BMI [Graph 4]
5) Females have low BMD [Graph 5]

DISCUSSION

In this study, BMD was found to be signifi cantly higher 
in overweight patients as compared to the BMD of 
normal weight category. Additionally, significant 
negative correlation between age and BMI in the normal 
weight, overweight, and obese patients was observed. 
Age and BMD correlated negatively with each other 
in all the groups and the correlation was signifi cant 
that suggests that advancing age is associated with 
low BMD. Adipocytes (the cell for storing energy) and 
osteoblasts (the bone formation cells) derive from a 
common progenitor — The mesenchymal stem cell. 
Secondary causes of osteoporosis, including diabetes 
mellitus, glucocorticoids, and immobility, are associated 
with bone-marrow adiposity.[3] Females were found to 
be more obese and osteoporotic than males, signaling 
toward the culprit — Estrogen. Women, more than men, 
are at risk for osteoporosis-related fractures, especially 
in the wrists, lumbar spine, and hips.[4] Menopause has 

been associated with increased bone loss, increased fat 
mass, and decreased lean mass. This study is an a  empt 
to address one of the important public health problems 
which can be controlled if preventive measures are taken 
at an early stage. 

Graph 1: Shows the relationship between BMI and BMD

Figure 2: Showing Normal Bone Matrix and Osteoporotic 
Bone

Figure 1: Showing T-Score interpretation
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CONCLUSION

Extensive data have shown that high body weight or 
BMI is correlated with high BMD, and that a decrease in 
body weight leads to bone loss. These correlations are 
seen in both men and women, across the entire adult 
age range, and throughout the skeleton. The results 
of this study suggest that advancing age and lower 
BMI are important risk factors for the occurrence of 
low BMD and that any grade of obesity might have 
a positive infl uence on the BMD. Further studies are 
required to investigate the eff ect of other factors such as 
exposure to sunlight, calcium intake, and other habits 
like smoking and diet. 

Graph 5: Shows the relationship between sex and BMD

Graph 3: Shows the relationship between age and BMDGraph 2: Shows the relationship between age and BMI

Graph 4: Shows the relationship between sex and BMI
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EDITORIAL

Erectile dysfunction and diabetes mellitus
Sildenafi l was the fi rst PDE-5 inhibitor to be introduced 
into clinical practice. Two further PDE-5 inhibitors, 
tadalafi l and vardenafi l have shown improved potency 
and selectivity for PDE-5 inhibition in experimental as 
well as clinical studies. 

All three PDE-5 inhibitors were signifi cantly superior 
to the placebo in improving erectile response to sexual 
stimulation in diabetic patients. Measurements of eff ect 
on the index of erectile function (IIEF) erectile function 
(EF) domain score demonstrate this. In the vardenafi l 
trial (our department was part of the trial), baseline 
EF domain scores for patients subsequently receiving 
placebo, 10 mg, and 20 mg of vardenafi l were 11.2, 11.0, 
and 12.4, respectively. A  er 12 weeks of treatment, 
the EF domain score in placebo-treated patients had 
increased minimally to 12.6 but the fi nal scores for 
10 mg vardenafil were significantly higher at 17.1 
(P < 0.0001 versus placebo) and 19.0 for 20 mg vardenafi l 
(P < 0.0001 versus placebo).[6,7] When counseling diabetic 
men who are considering a PDE-5 inhibitor for ED, it is 
important to set realistic expectations and explain that 
studies document that all three agents are less eff ective 
in diabetic patients than in the general population of 
men with ED. 

There are very few reports specifi cally relating to the 
effectiveness of vacuum erection devices (VEDs) in 
diabetic men with ED. A recent review of the use of VEDs 
in the general treatment of ED notes that the satisfaction 
rates with this therapy are much lower, varying between 
20% and 50%.[8] In diabetic patients who fail medical 
management of ED, penile implantation surgery remains 
a viable therapeutic option. 
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Erectile dysfunction (ED) is described as a persistent 
inability (more than 6 months) to a  ain and maintain 
an erection sufficient to have a satisfactory sexual 
performance.[1] Male sexual dysfunction, which includes 
disorders of libido, ejaculatory problems, and ED, 
is a common but underappreciated complication of 
diabetes [diabetes mellitus (DM)]. ED is associated 
with a reduced quality of life (QoL), and unfortunately 
occurs at an earlier age in diabetic patients compared 
with the general population. ED may occur early in 
diabetes, and occasionally may present as the chief/
primary complaint of a diabetic patient. Total cost 
for the treatment of patients suff ering from ED in the 
United States is estimated to be US$400 million, and 
approximately one-fourth of them are paid for diabetes-
related ED.[2] 

The prevalence of ED among diabetic men ranges 
between 35% and 90%.[3] Our own unreported series 
has shown an incidence >50% ED in diabetic males 
aged 21-60 years. A longer duration of DM and poorer 
glycemic control in diabetic men have been reported 
by some studies previously as the predictors of ED 
in DM.[3,4] The link between ED and impaired QoL 
justifies the treatment of ED in diabetic men as an 
important public health issue. Most men with ED 
benefit from treatment. Treatment options include 
psychosexual counseling, pharmacological treatment, 
and mechanical or surgical intervention. Among the 
pharmacological options, oral treatment with on-
demand phosphodiesterase type 5 inhibitors (PDE-5 
inhibitors) is now considered a fi rst-line therapy because 
it is convenient, eff ective, and generally well-tolerated. 
PDE-5 inhibitors block the action of PDE-5 causing cyclic 
guanosine monophosphate (cGMP) to accumulate. This 
amplifi es the neural NO/cGMP pathway that is essential 
for the relaxation of smooth muscle and subsequent 
penile tumescence. As such, these drugs restore a 
satisfactory erectile response to sexual stimulation.[5] 
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Abstract
Prostate cancer (PC) is a most important health care problem because of its high prevalence, health-related 

costs, and mortality. Even though most patients have clinically localized and indolent tumors at diagnosis, worldwide, 
this disease still holds second place in the leading causes of cancer deaths. Research on susceptibility genes is 
one of hot issues in risk factors of prostate cancer. Nevertheless, the confirmation of prostate cancer susceptibility 
genes has been challenging. Thus focusing on the increasing number of single nucleotide polymorphisms (SNPs) 
that have been suggested to be implicated in the development and progression of PC. While individual SNPs are 
only moderately associated with PC risk, in combination, they have a stronger association. Therefore, identification of 
numerous variations in genes and analysis of their effects may lead to a better understanding of their impact on gene 
function and health of an individual. This improved knowledge may provide a starting point for the development of new 
useful SNP markers for medical testing and a safer individualized medication to treat the most common devastating 
disorders. This will revolutionize the medical field in the future. To illustrate the effect of SNPs on gene function and 
phenotype, this review focuses on genetic susceptibility of prostate cancer and role of single nucleotide polymorphism 
and revealing the impact of SNPs on the development and progression of prostate cancer.
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Introduction
Prostate Cancer (PC) has become a major health problem in 

industrialized world during the last decades of the 20th century. It is now 
the most commonly diagnosed solid tumor among men in developed 
countries [1,2]. This cancer has a complex, multi-factorial etiology with 
an estimated 45% of disease variation being attributed to genetic factors 
and 50% to environmental/lifestyle factors [3]. One of the strongest 
risk factors for this disease is family history of PC; having a first-degree 
relative diagnosed with PC is associated with a two- to three-fold 
elevation in the relative risk, and both early age at diagnosis and multiple 
affected family members are important predictors of risk in relatives 
[4,5]. Taken together, these results suggest an important inherited 
component to disease risk. Nevertheless, interpreting the genetic basis 
for PC has been challenging, particularly since unique high-risk genetic 
mutations have not been identified. Single nucleotide polymorphism 
(SNP) is the simplest form of DNA variation among individuals. These 
simple changes can be of transition or transversion type and they occur 
throughout the genome at a frequency of about one in 1,000 bp. They may 
be responsible for the diversity among individuals, genome evolution, 
the most common familial traits such as curly hair, inter-individual 
differences in drug response, and complex and common diseases such 
as cancer, cardiovascular, Parkinson’s , diabetes, obesity, hypertension, 
and psychiatric disorders. SNPs may change the encoded amino acids 
(non-synonymous) or can be silent (synonymous) or simply occur in 
the noncoding regions. They may influence promoter activity, messenger 
RNA (mRNA) conformation, and subcellular localization of mRNAs 
and proteins and hence may produce disease. Therefore, identification 
of numerous variations in genes and analysis of their effects may lead to 
a better understanding of their impact on gene function and health of an 
individual. The most promising results have emerged from genome-wide 
association studies (GWAS) of PC, which have identified numerous highly 
replicated and independent SNPs distributed throughout the human 
genome [6-14]. These SNPs individually confer modest risks of PC with 
Odds ratio (ORs of 1.05-1.30) and only a subset has been associated with 
aggressive metastatic PC [15]. In addition, some risk alleles affect serum 
prostate specific antigen (PSA) levels which may impact PC screening. 

The set of currently characterized SNPs identified through large GWAS, 
however, do not explain the majority of the familial/hereditary risk for 
PC [16-19].

There has been an increasing focus on the role of single nucleotide 
polymorphisms in the development and progression of PC but also on 
their role in diagnostics and risk prediction. A SNP is a DNA sequence 
variation occurring when a single nucleotide (A, T, C, or G) in the 
genome differs from the normally expected nucleotide. These SNPs are 
known to underlie differences in our susceptibility to diseases. SNPs 
need to be determined only once and are easy to determine, making 
them interesting biomarkers. The rising interest in the role of SNPs in 
PC development and progression is illustrated by the number of studies 
being published on SNPs in the PC field. Further, research has focused 
on iden tifying the genetic foundations of prostate cancer. It has been 
recognized that a number of forms of ge netic changes coupled with 
epigenetic and gene ex pression changes can increase the prediction to 
de velop prostate cancer. Identifying relevant genetic changes offers the 
abil ity to develop novel biomarkers to allow early and accurate detection 
of prostate cancer as well as pro vide risk stratification of patients 
following their diag nosis. In connection to the diagnosis, the concept 
of personalized or individualized medicine has gained significant 
attention. Over the past twenty years, the scientific community has 
come to believe that carcinogenesis is the result of genetic and/or 
epigenetic changes to protein-coding oncogenes and tumor suppressor 
genes. In the case of solid-organ malignancies such as prostate cancer, 
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these result typically from somatic genetic events. However, in addition 
to these somatic genetic changes, it has also become clear that many 
cancers, including prostate, exhibit loss of function of tumor suppressor 
genes due to epigenetic changes in expression. Epigenetic mechanisms 
include biochemical modification of histones supporting DNA, 
modification of the DNA itself and expression of non-coding RNAs, 
including miRNAs. Despite the high prevalence of prostate cancer, 
little is known about its cause. Many genes have been implicated in 
the development of both sporadic and particularly hereditary prostate. 
Unfortunately, attempts at identifying a reliable biomarker have thus 
far proved unsuccessful due in large part to the highly variable disease, 
multiple implicated epidemiological factors and advanced patient age at 
diagnosis [20,21]. Therefore, a better understanding of the genetic and 
molecular characteristics distinguishing indolent from lethal prostate 
cancers is necessary to understand the genetic polymorphisms and 
metabolic pathways underlying prostate cancer development offers 
the opportunity to explore new therapeutic interventions with the 
possibility of offering patient-specific targeted therapy. Therefore, it is 
interesting to determine the role of these SNPs in the clinical field.

Molecular genetics of prostate cancer

Evidence of a genetic contribution to the susceptibility to PC has 
been established through familial aggression, segregation and twin 
studies. Besides age and race, family history is the only well-established 
risk factor for PC [22-24]. Over the years, genetic epidemiological 
research has accrued much evidence in favor of a significant hereditary 
element for PC susceptibility. Familial aggregation of prostate cancer 
i.e., the occurrence of more than one PC case among first-degree 
relatives, has been recognized as early as the 1950s. Since then, 
epidemiological studies have shown that first-degree relatives of PC 
patients have a 2- to 3-fold increased risk of developing PC [25]. The 
highest risks of PC have been observed in men having multiple affected 
relatives, or relatives diagnosed at an early age. This familial risk of 
prostate cancer has been observed in multiple ethnic populations 
(Americans, Australians, Europeans, Asian-Americans, Caucasians, 
Asian Pacific and African-Americans decedents) [26]. The increasing 
rate of PC has been compared between monozygotic and dizygotic 
twins, making it possible to assess genetic and environmental factors. 
Such studies from Nordic countries and the USA consistently show a 
high increasing rate in monozygotic twins. From a meta-analysis of 
three twin registries in Sweden, Denmark, and Finland, the estimated 
heritability for PC was found to be 42%, which was the highest of all 
studied cancers. Family studies and twin studies may strongly suggest a 
genetic component in PC, but cannot be used to conclude the specific 
genetic mode of transmission. Several segregation studies have been 
performed to reveal the mode of inheritance of PC within families. 
Three studies from the USA and one Swedish study have showed a 
Mendelian autosomal dominant inheritance for familial aggregation of 
PC. While segregation analyses of Australian PC families observed that 
a dominantly inherited risk contributed to early-onset PC specifically, 
late-onset PC was mainly due to a recessive inheritance pattern. A more 
recent study by Gong et al. found that a multi-factorial model explained 
the segregation of PC better than did the previous research regarding 
Mendelian models. Since 1996, genome wide scans have yielded several 
loci that were believed to harbor PC susceptibility genes [27]. Smith et 
al. were the first to report a PC susceptibility locus linked to 1q24-25, 
designated HPC1 (hereditary prostate cancer 1), in a population of 91 
high-risk PC families from the US and Sweden [28]. 

The mapping of HPC loci at 1q42.2-43 (PCP), Xq27-28 (HPCX), 
1p36 (CAPB), 20q13 (HPC20), 8p22-23 and 17p11 followed and three 

genes have been successfully cloned within the linked loci (RNASEL 
at 1q24-25, MSR1 at 8p22-23, and HPC2/ELAC2 at 17p11). However, 
these genes are thought to only explain a small proportion of the 
occurrence of HPC. The failure to identify highly-penetrant loci has led 
to the hypothesis that susceptibility to common cancers is polygenic, 
that is due to a large number of variants each conferring a small 
increase in risk. In an attempt to explain the hereditary basis of PC, 
focused candidate gene studies have varied in their success. Some have 
been successful in detecting multiple associations with PC, while most 
of have been poorly replicated [29]. Association studies, which compare 
frequencies of genetic polymorphisms between cases and controls, offer 
a powerful approach to identify low-penetrant variants. Early association 
studies were based on studying limited numbers of polymorphisms in 
candidate genes that were suspected to be important in carcinogenesis. 
Technological advancements have allowed researchers to move pass 
hunts for candidate genes and now allow hundreds of thousands of 
single nucleotide polymorphism to be genotyped simultaneously. Such 
genome-wide association studies (GWAS) have identified over 30 germ 
line loci for PC [30]. The most notable PC region identified is 8q24. The 
most striking finding is that at least five distinct loci within chromosome 
8q24 harbor germ line variants associated with PC. However, GWAS 
have revealed an association between particular single nucleotide 
polymorphisms and prostate cancer risk (2p15, 3p12, 6q25, 7p15, 7p21, 
8q24, 9q33, 10q11, 10q26, 11q13, 17q12, 17q24.3, 19q13, and Xp11). 
In the early stages of cellular transformation, gene expression changes 
in MYC (v-myc myelocytomatosis viral oncogenes), MET (met proto-
oncogene), TERT (telomerase reverse transcriptase), AMACR (alpha-
methyl acyl-CoA racemase) and cell cycle regulators such as CDKN1B 
(cyclin-dependent kinase inhibitor 1B, p27Kip1) are among the most 
common. The most prominent epigenetic modification observed 
in disease initiation is hyper methylation of the GSTP1 promoter, 
rendering this gene silent. In patients with clinically diagnosed prostate 
cancer, TP53 (tumor protein p53) is the most commonly mutated gene, 
along with a host of other less prevalent genetic alterations including 
BCL2 (B-cell CLL/lymphoma 2), PTEN, RB1, CDKN2A (cyclin-
dependent kinase inhibitor 2A, p16), and TGFB1. In stages of more 
advanced and hormone-refractory disease, mutated and amplified AR 
is the most consistent change observed both at the genetic as well as at 
the protein level. Fusion of the TMPRSS2 gene with members of the 
ETS family (ETS, ERG, ETV1, and ETV4) is also commonly seen in 
prostate cancer [31-33].

Prostate cancer is currently considered to be a complex multifactorial 
disease with the vast majority of familial clustering attributed to the 
interaction of multiple shared moderate to low penetrance susceptibility 
genes as well as shared environmental factors. However, even with these 
findings, there is no clear evidence that variants associated with PC risk 
are also associated with cancer aggressiveness or mortality. 

Role of single nucleotide polymorphism

Single nucleotide Polymorphisms are minute variations in the DNA 
sequence that are passed on from parents to children. They are the 
most common type of genetic variation in humans. Formally, an allele, 
that is, a variation in DNA sequence, is defined to be polymorphic 
if it occurs in at least one percent of a population [34]. Therefore, 
although overall humans are very similar at the DNA sequence level, 
because the genome is large there is substantial latitude for individual 
genetic variation. SNPs occur about once in every 800 base pairs [35]. 
The Human Genome Project and advances in related technologies 
have supported the investigation of the relationship between genetic 
variation and many health outcomes, including prostate cancer.
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Since 2001, about 1,000 publications have reported associations 
between prostate cancer and SNPs and other genetic variants. The 
vast majority of the studies have related to candidate genes, in which 
the genes and variants, usually SNPs, have been specifically selected 
for investigation based on biological and physiological information 
regarding the involvement of gene products in early developmental 
pathways, biochemical and cellular process of progression, and/
or clinical manifestations. For prostate cancer, the most intensively 
investigated associations have related to genes in the following pathways: 
adhesion molecules (CDH1); androgen metabolism (AR, ESR2, 
SRDA2,); angiogenesis (VEGF) angiotensin conversion (ACE); base-
excision repair (XRCC1); inflammation and immune response (IL8, 
IL10, MSR1, PTGS2, TNF); inhibition of cell growth (FGFR4, TGFB1, 
TGFBR1); insulin-like growth factor metabolism (IGF1, IGFBP3); one 
carbon metabolism (MTHFR, diverse genes139); oxidative response 
(MnSOD, hOGG1); substrate metabolism (CYP1A1, CYP3A4, CYP17, 
GSTM1, GSTT1, GSTP1, NAT1 and NAT2, UGT2B17); vitamin D 
metabolism (VDR); and, common variants of genes for which rare 
mutations are associated with increased cancer risk (ELAC/HPC2, 
RNASEL, TP53, MDM2,) [36-50]. In general, the results of candidate 
gene studies have been inconclusive, for reasons discussed in many 
interpretations [51,52]. 

There has been a cumulative focus on the role of single nucleotide 
polymorphisms in the development and progression of PC but also on 
their role in diagnostics and risk prediction. A SNP is a DNA sequence 
variation occurring when a single nucleotide (A, T, C, or G) in the 

genome differs from the normally expected nucleotide. These SNPs are 
known to underlie differences in our susceptibility to diseases. SNPs 
need to be determined only once and are easy to determine, making 
them interesting biomarkers. The rising interest in the role of SNPs 
in PC development and progression is exemplified by the number of 
studies being reported on SNPs in the PC field. In 2008, an extensive 
genome-wide association study compared SNPs between PC cases and 
controls. Since then, numerous GWAS studies have been conducted 
which elucidates approximately 40% of the familial risk. With ongoing 
GWAS, we could anticipate that more genetic variants will be found, 
explaining more of the PC familial risk. However, the question has 
been raised whether finding more PC risk associated SNPs will have 
added value over the currently known ones [53]. Advances in high-
throughput genotyping, together with the completion of the HapMap 
and Human Genome Projects, have enabled the performance of GWAS 
and, even more recently, detailed whole-exome and whole genome 
sequencing studies. These genetic studies have generally been designed 
as case control studies involving relatively large cohorts of patients 
that evaluate associations between the frequencies of SNPs and disease 
status. The SNPs identified in GWAS are believed to be surrogates 
for the true causative locus within a linkage imbalance block that is 
biologically responsible for the association GWAS of PC have rapidly 
progressed after the identification of the 8q24 locus [54-56]. In fact, 
there are now more than 80 altered SNPs associated with increased 
PC risk identified by GWAS on 20 different chromosomes (Table 1). 
In general, the relative increased risk of developing PC based on any 

Locus Nearby Genes SNP Reference Allele Risk Allele Per Allele OR (95% CI)
1q21 KCNN3 rs1218582 A G 1.06 (1.03–1.09)
1q32 MDM4, PIK3 C2B rs4245739 A C 0.91 (0.88–0.95)
2p11 GGCX/VAMP8 rs10187424 A G 0.92 (0.89–0.94)
2p15 EHBP1 rs721048 G A 1.15 (1.10–1.21)
2p21 THADA rs1465618 G A 1.08 (1.03–1.12)
2p24 C2orf43 rs13385191 A G 1.15 (1.10–1.21)
2p25 TAF1B:GRHL1 rs11902236 G A 1.07 (1.03–1.10)
2q31 ITGA6 rs12621278 A G 0.75 (0.70–0.80)
2q37 MLPH rs2292884 A G 1.14 (1.09–1.19)
2q37 FARP2 rs3771570 G A 1.12 (1.08–1.17)
3p11 Unknown rs2055109 T C 1.2 (1.13–1.29)
3p12 Unknown rs2660753 C T 1.18 (1.06–1.31)
3q13 SIDT1 rs7611694 A C 0.91 (0.88–0.93)
3q21 EEFSEC rs10934853 C A 1.12 (1.08–1.16)
3q23 ZBTB38 rs6763931 C T 1.04 (1.01–1.07)
3q26 CLDN11/SKIL rs10936632 A C 0.9 (0.88–0.93)
4q13 AFM, RASSF6 rs1894292 G A 0.91 (0.89–0.94)
4q22 PDLIM5 rs17021918 C T 0.9 (0.87–0.93)
4q22 PDLIM5 rs12500426 C A 1.08 (1.05–1.12)
4q24 TET2 rs7679673 C A 0.91 (0.88–0.94)
5p12 FGF10 rs2121875 T G 1.05 (1.02–1.08)
5p15 TERT rs2736098 G A 0.87 (0.84–0.90)
5p15 IRX4 rs12653946 C T 1.26 (1.20–1.33)

5p15CL CLPTM1 rs401681 G A 1.07 (0.86–1.33)
5q35 FAM44B (BOD1) rs6869841 G A 1.07 (1.04–1.11)
6p21 CCHCR1 rs130067 T G 1.05 (1.02–1.09)
6p21 FOXP4 rs1983891 C T 1.15 (1.09–1.21)
6p21 NOTCH4 rs3096702 G A 1.07 (1.04–1.10)
6p21 ARMC2, SESN1 rs2273669 A G 1.07 (1.03–1.11)
6q22 RFX6 rs339331 C T 1.22 (1.15–1.28)
6q25 SLC22A3 rs9364554 C T 1.17 (1.08–1.26)
6q25 RSG17 rs1933488 A G 0.89 (0.87–0.92)
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individual SNP is small, ranging from 1.02 to 1.5 fold [57-63]. However, 
this risk appears to be cumulative and increases with the number of risk 
alleles that an individual carries. Together with family history, it has 
been assessed that SNPs can explain approximately 30% of the familial 

risk of PC in men of various ethnic populations around the globe [58]. 
Several genome-wide association studies have identified close to 100 PC 
susceptibility variants, primarily in populations of European ancestry, 
to a lesser extent in African American men and recently, in African 

7p15 JAZF1 rs10486567 A G 0.74 (0.66–0.83)
7p21 SP8 rs12155172 G A 1.11 (1.07–1.15)
7q21 LMTK2 rs6465657 T C 1.12 (1.05–1.20)
8p21 SLC25A37 rs2928679 C T 1.05 (1.01–1.09)
8p21 NKX3.1 rs1512268 G A 1.18 (1.14–1.22)
8p21 EBF2 rs11135910 G A 1.11 (1.07–1.16)
8q24 Unidentified rs188140481 G A 2.90 (2.44–3.44)
8q24 Unidentified rs1447295 C A 1.62 (1.20–1.93)
8q24 Unidentified rs6983267 T G 1.26 (1.13–1.41)
8q24 Unidentified rs16901979 C A 1.79 (1.36–2.34)
8q24 Unidentified rs10086908 T C 0.87 (0.81–0.94)
8q24 Unidentified rs16902094 G A 1.21 (1.15–1.26)
8q24 Unidentified rs445114 C T 1.22 (1.12–1.32)
8q24 Unidentified rs12543663 A C 1.08 (1.00–1.16)
8q24 Unidentified rs620861 C T 0.9 (0.84–0.96)
9q31 RAD23B-KLF4 rs817826 T C 1.41 (1.29–1.54)
9q33 DAB21P rs1571801 C A 1.27 (1.10–1.48)
10q11 MSMB rs10993994 C T 1.25 (1.17–1.34)
10q24 TRIM8 rs3850699 A G 0.91 (0.89–0.94)
10q26 CTBP2 rs4962416 T C 1.2 (1.07–1.34)
10q26 Unidentified rs2252004 T G 1.16 (1.10–1.22)
11p15 Unidentified rs7127900 G A 1.22 (1.17–1.27)
11q12 FAM111A rs1938781 T C 1.16 (1.11–1.21)
11q13 TPCN2-MYEOV rs11228565 G A 1.23 (1.16–1.31)
11q13 TPCN2-MYEOV rs10896450 A G 1.16 (1.06–1.27)
11q13 Unidentified rs12418451 G A 1.15 (1.06–1.24)
11q13 Unidentified rs7931342 G T 0.84 (0.79–0.90)
11q22 MMP7 rs11568818 A G 0.91 (0.88–0.94)
12q13 TUBA1C/PRPH rs10875943 T C 1.07 (1.04–1.10)
12q13 KRT8 rs902774 G A 1.17 (1.11–1.24)
12q24 TBX5 rs1270884 G A 1.07 (1.04–1.10)
13q22 Unidentified rs9600079 G T 1.18 (1.12–1.24)
14q22 FERMT2 rs8008270 G A 0.89 (0.86–0.93)
14q24 RAD51L1 rs7141529 A G 1.09 (1.06–1.12)
17p13 VPS53, FAM57A rs684232 A G 1.1 (1.07–1.14)
17q12 HNF1B rs4430796 G A 1.22 (1.15–1.30)
17q12 HNF1B rs11649743 A G 1.28 (1.07–1.52)
17q21 HOXB13 rs138213197 G A 20.1 (3.5–803.3)
17q21 ZNF652 rs7210100 A G 1.51 (1.35–1.69)
17q21 SPOP, HOXB13 rs11650494 G A 1.15 (1.09–1.22)
17q24 Unidentified rs1859962 T G 1.2 (1.14–1.27)
18q23 SALL3 rs7241993 G A 0.92 (0.89–0.95)
19q13 KLK3 rs2735839 G A 0.83 (0.75–0.91)
19q13 Unidentified rs8102476 T C 1.12 (1.08–1.15)
19q13 Unidentified rs11672691 G A 1.12 (1.03–1.21)
19q13 LILRA3 rs103294 T C 1.28 (1.21–1.36)
20q13 GATAS, CABLES2 rs2427345 G A 0.94 (0.91–0.97)
20q13 ZGPAT rs6062509 A C 0.89 (0.66–0.92)
22q13 TNRC6B rs9623117 A C 1.18 (1.11–1.26)
22q13 BIL/TTLL1 rs5759167 G T 0.86 (0.83–0.88)
Xp11 NUDT11 rs5945572 T C 1.23 (1.16–1.30)
Xp22 SHROOM2 rs2405942 A G 0.88 (0.83–0.92)
Xq12 AR rs5919432 A G 0.94 (0.89–0.98)

Abbreviations: CI: Confidence Interval; OR: Odds Ratio; SNP: Single-nucleotide Polymorphism. 
Source: Data retrieved from multiple genome wide association studies [57-63].

Table 1: List of Single nucleotide polymorphisms associated with significantly increased risk of prostate cancer.
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men. Even though many of these associations exceeded or were close 
to genome-wide significance levels, it remains necessary to confirm 
these findings in multiple independent populations to rule out false 
positive results, thereby improving the likelihood that they represent 
true associations. However, the SNPs detected through GWAS studies 
are mostly limited to “index SNPs,” excluding other SNPs which are in 
linkage disequilibrium. Clearly, these index SNPs are not necessarily 
the SNPs causative for its associated phenotype [62,63]. Consequently, 
molecular analyses will be essential to recognize the exact SNP within 
each linkage dominion which is the relevant SNP. SNPs that lie within 
an open reading frame can lead to changes in messenger RNA stability 
or translation efficiency, as well as changes in structure of the encoded 
proteins. However, most SNPs are located outside of the genes and are 
suspected to affect gene expression levels and genome organization. 
Therefore, with advances in genotyping and sequencing technologies 
at a fraction of the cost, continued discovery of novel SNPs associated 
with disease initiation, progression, it is interesting to determine the 
role of these SNPs in the clinical field and response to treatment is 
anticipated in the future. Translation of these discoveries into routine 
clinical diagnostic tests and screening tools that provide personalized 
medicine should be possible. Ultimately prospective, large clinical trials 
involving multi-institutional collaborations will be required to validate 
the usefulness of these SNPs and genetic markers in the management 
of PC. In the meantime, continued genetic studies that identify novel 
genetic variations in all forms of PC are critical to advancing our 
knowledge of the genetic basis of the disease.

Conclusion
The purpose of this review was to establish the evidence base 

behind using single nucleotide polymorphism in prostate cancer 
risk assessment, which includes risk stratification, screening for 
undiagnosed disease, and assessing prognosis. The high incidence of 
prostate cancer, the problems associated with current test methods 
particularly prostate-specific antigen screening in asymptomatic men, 
the difficulty of determining prognosis in many affected men, and the 
lack of clarity on the utility of different therapeutic approaches, mean 
that other avenues need to be explored with some energy. Even fairly 
modest improvements in risk classification could translate into large 
health gains in absolute terms. It is of crucial conceptual importance to 
recognize that this review is based on a framework of risk prediction, 
as distinct from pivotal inference. In the situation of risk prediction, 
it is relevant to compare models that include standard risk factors 
with models that include the same risk factors together with single 
nucleotide polymorphisms. This contrasts with the situation of pivotal 
inference in which the SNP status of an individual is assigned at 
birth. In a clinically-oriented, test evaluation approach such concerns 
are secondary to assessing performance as a predictor of a particular 
outcome.

Furthermore, ever since the definition of the human genome, 
the basis for genetic variations that can lead to individual risks for 
diseases has become more and more clear. Genome-wide association 
studies have defined groups of SNPs which partially predict increased 
risk for PC. As suggested in this review, SNPs have a great potential 
in predicting patients’ risk for PC and therapy response, which could 
have an important impact in every day clinic. Although many authors 
have suggested that genetic information can improve risk prediction 
and therefore be useful in clinical practice, there are several studies 
showing contradicting results, limiting their current clinical use. These 
contradicting results could be explained by multiple reasons. First, 
studies performed on small, heterogeneous populations might result in 

high rates of false positive and negative data. Secondly, most conducted 
studies are based on SNPs which have been correlated with PC in GWAS 
studies. Since PC phenotypes are probably determined by a spectrum 
of genetic variation, with possible interdependencies of SNPs, GWAS 
studies are probably not sufficient to develop a full understanding of 
these variations in PC. Throughout this review, it has become clear 
that some challenges still remain for translational research on the role 
of SNPs in PC. Firstly, clinical studies on SNPs should be performed 
in well-powered studies, which could give more conclusive results. 
Secondly, the important challenge for further basic research is to 
identify the causative SNPs within each linkage equilibrium. Hopefully, 
these SNPs will not only function as predictors but also give evidences 
to important pathways in PC development, which could be therapeutic 
targets. It will only be after the enrichment of GWAS data by detailed 
SNP mapping and functional SNP testing that the most relevant SNPs 
can be analyzed in clinical research. Taken together, therefore, benefits 
from improvements in prostate cancer risk prediction, screening, 
and prognostic stratification will depend to a large extent on clearer 
evidence that surveillance, diagnostic, and treatment strategies in 
themselves lead to reductions in morbidity and mortality. In the future, 
we expect them to become critical to interpret individualized PC risk, 
inter-individual biomarker variation, and therapeutic response.
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Abstract 
Purpose: Controversy still exists regarding timing and approach for pelvic fracture urethral distraction defects. We review our 
experience with 1-stage 4-step progressive perineal approach for urethral reconstruction. 
Materials and Methods: All patients presenting with urethral distraction injuries associated with pelvic fractures were initially 
assessed, stabilized and managed with suprapubic-catheter insertion. Progressive-perineal-urethral repair was performed at least 3-
months following injury. Post-operative complications and early outcome was assessed in all these patients. 
Results: During the study period Jan 2010-Jan 2014, 26 male patients with a mean age of 34 years presented with pelvic fracture 
and posterior urethral distraction defects. Progressive-perineal repair was performed at least 3 months later. The repair needed 
spongiosal mobilisation alone in 10 cases, additional corporal separation in 13 and inferior pubectomy in 3 cases. 2 patients failed 
to void following urethral catheter removal and developed recurrent strictures at the repair site. 24 patients voided well after 
catheter removal and are voiding adequately at a mean follow up of 31 months 
Conclusion: Using the perineal approach and several manoeuvres, it is virtually possible to repair urethral distraction injuries 
through a perineal approach even with a long defect. Short term outcomes are good. 
 
Keywords: progressive perineal urethroplasty, pelvic fracture urethral distraction defect, reconstruction of urethra. 
 
 

Introduction 
Pelvic fracture urethral injuries are the result of blunt pelvic 
trauma and accompany about 10% of pelvic fracture injuries 
[1]. Distraction injuries are for all intents unique to the bulbo-
membranous urethra [2]. The surgical management of pelvic 
fracture urethral distraction defects (PFUDD) has evolved in 
the last five decades from a 1-staged Badenoch pull through 
procedure for stricture less than 2cm [3], multistaged 
substitution urethroplasty for longer strictures [4, 5] to a single 
staged perineal repair involving progressive use of up to 4 
steps to achieve a tension free anastomosis in both short and 
long distraction defects [6]. 
The treatment of posterior urethral distraction injuries is 
controversial and a technically difficult issue [7, 8]. Most 
urologists prefer against immediate surgical repair of post 
traumatic posterior urethral distraction injuries owing to 
potentially increased morbidity [7, 8]. Immediate supra-pubic 
cystostomy with delayed urethral reconstruction is believed to 
be the safest [8, 14]. Erectile dysfunction and abnormal urination 
is attributed to injury itself as demonstrated by some 
investigators.  
The timetable for the reconstruction of pelvic-fracture-urethral 
injuries is determined by the type and extent of associated 
injuries. If possible, it is desirable to proceed between 3 to 6 
months after trauma. We retrospectively analyzed our 
experience with treatment which consist of immediate 
suprapubic cystostomy and delayed progressive perineal 
urethroplasty for pelvic fracture urethral distraction-injuries 

presenting to us in the last 4 years and report the early 
outcome and complications. 
 
Materials and Methods 
Patients 
A total of 28 males underwent single stage progressive 
perineal urethroplasty at KLES Kidney foundation, J N 
Medical College, Belgaum between January 2010 and January 
2014. All these patients had complete posterior urethral 
distraction injuries after pelvic fracture secondary to road 
traffic accidents. Of these, 1 patient had previous history of 
catheterisation prior to the injury and another patient had 
previous instrumentation for lower ureteral calculus. These 
two patients were excluded from the review. The rest 26 
patients form the cohort of focus in our review. 
 
Initial Management and Preoperative Evaluation 
At referral, all patients were assessed, resuscitated and 
stabilised. No patients voided normally and all underwent 
suprapubic cystostomy (SPC). Urethral reconstruction was 
planned at least 3 months from the time of injury with frequent 
change of suprapubic cystostomy tube until soft tissue of the 
pelvis and perineum had healed, all other bony injuries had 
been corrected and the patient could be positioned for perineal 
approach. 
Preoperatively all patients underwent retrograde urethrography 
and voiding cystourethrography (VCUG) (Figure.1a and 1b). 
Length of distraction defect is noted. In all patients during 
VCUG, bladder neck opening is looked for. They were also 
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subjected to retrograde urethroscopy and antegrade 
cystourethroscopy through the suprapubic cystostomy site. In 
each patient, anterior urethral patency and prostatic urethra 
were documented.  
A detailed history about quality and frequency of penile 
erections before and after the injury was obtained in all 
patients. 
 
Reconstruction of the Urethra 
All patients were placed in an exaggerated lithotomy position. 
A midline perineal incision taken and layers dissected till 
corpus spongiosum (Figure. 2). 
 
Urethral Mobilisation and excision of scar: Circumferential 
mobilization of the urethra was done distally till the 
penoscrotal junction. Mobilization beyond the penoscrotal 
junction was avoided to prevent chordee formation 
postoperatively. A Haygrove staff was introduced through the 
meatus and the urethra transected just distal to the stricture 
Figure.3). The same staff was introduced through the SPC site 
and midline scar incision taken till the distal end of the staff 
felt. The entire scar tissue excised until a healthy normal 
posterior urethra is exposed for anastomosis (Figure. 4). 
 
Corporal Separation: If the proximal and distal 
urethrotomies are wide apart and for tension free anastomosis 
corporal bodies are separated starting from the crus 
progressing distally in the relatively avascular midline for a 
distance of approximately 5 cm. This separation allows the 
urethra to lie between the corporal bodies so as to shorten the 
distance between the urethrotomies.  
 
Inferior Pubectomy: After corporal separation if the tension 
still persists, the dorsal vein is displaced laterally or ligated 
and a wedge of bone of the pubis is chipped out. This 
manoeuvre allows cephalad redirection of urethra and adds to 
2-3 cms reduction in the distance between both the 
arthrotomies. 
 
Supracrural Rerouting: It involves rerouting the urethra 
around the corporal body through a bony defect created by 
additional pubectomy. This manoeuvre gives an additional 2 
cms. 
No matter how many manoeuvres used to bridge the gap 
between the two urethrotomies, the distal and proximal 
urethrotomies were spatulated at 12 o’clock and 6 o’clock 
positions respectively. A direct mucosa-to-mucosa, end- to-
end anastomosis was performed with 8-10 radially placed 3-0 
polyglactin sutures over a 16-18Fr silicone urethral catheter 
secured into the bladder through the meatus. A 14Fr 
suprapubic catheter was re-secured. Drain was rarely used. 
After closure, compressive dressing applied over the 
perineum. 
Suprapubic cystostomy was kept insitu for 3-4 weeks and was 
removed after the patient voided successfully. 
 
Follow Up 
The follow up consisted of periodic visits every 3 months 
during the first postoperative year and annually thereafter. An 
uroflowmetry profile, post-void residual urine and a urine 
analysis was done at each visit. Erectile function was 
evaluated by questionnaire at each visit. Retrograde 

urethrography and urethroscopy were done if stricture 
recurrence was suspected. The clinical outcome was 
considered failure if the patient developed re-stricture 
requiring re-do surgery or repeated self-calibrations. 
 

Table 1: Patient demographics 
 

Total number of patients 26
Duration of study 4 years 

Mean age 34 years (range 18-53) 
Mean length of the defect 2.7 cm (range 0.5-7) 

Mean time between injury and repair 4 months (range 3-8) 
Perineal anastomosis alone 10 cases 

Corporal separation 13 cases 
Inferior pubectomy 3 cases 

Average hospital stay 3.5 days (range 3-6) 
Mean duration of urethral catheterisation 3.5 weeks 

Mean follow up time 31 months (range 6- 47) 
Failures 2 

 

 
 

 
 

Fig 1: Retrograde urethrography and voiding cystourethrography 
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Fig 2: Midline perineal incision with dissection till corpus 
spongiosum 

 

 
 

Fig 3: Distal urethrotomy 
 

 
 

Fig 4: Proximal urethrotomy 
Results 
A total of 26 perineal urethral reconstructions for PFUDD 
were performed using progressive approach in a 4 year period 
(Table). Single stage reconstruction was performed using 
midline perineal approach in all patients. Mean age of the 
patients was 34 years (range 18 to 53) and the mean time 
between injury and surgery was 4 months (range 3 to 8). Mean 
length of the defect was 2.7 cm (range 0.5 to 7). 
In 10 patients, spongiosal mobilisation alone was sufficient for 
tension free anastomosis. 13 patients required additional 
corporal separation. Another 3 patients required inferior 
pubectomy to accomplish tension free anastomosis. 

Average hospital stay was 3.5 days (range 3 to 6). Mean 
duration of urethral catheterisation was 3.5 weeks. These 
patients have been followed for a mean of 31 months (range 6 
to 47). 
Perineal urethral reconstruction was successful in 24 of 26 
patients (92.3%). Both the patients who had failure were 
identified within the first 3 postoperative months. In both 
patients, failures were at the site of anastomosis. Out of the 2 
failures one underwent optical urethrotomy and continues to 
require self-calibrations while the other was lost to follow up. 
None of the patients had postoperative incontinence. 25 out of 
26 patients stated that they were sexually active before injury 
and 7(28%) patients had significant erectile dysfunction after 
the trauma. Out of the 18 who were potent preoperatively 
3(16.6%) lost their potency after the urethral reconstruction. 
One patient reported that he regained potency postoperatively. 
 
Discussion 
The timing (early versus delayed) and the choice (endoscopic 
versus open surgical) of approach has still not come to 
consensus despite extensive clinical experience. There are 
three available treatment modalities on which the arguments 
are centered on, stenting catheter or immediate urethral 
realignment or suprapubic cystostomy alone at the time of 
surgery with delayed repair of the ensuing distraction defect [7, 

9]. There are three circumstances in which immediate surgical 
exploration with pelvic hematoma evacuation and urethral 
realignment is generally indicated. These include concomitant 
bladder neck injury, severe prostatomembranous dislocation or 
injury to the rectum [10-12]. 
When these situations arise, which are not common in day to 
day practice, and are subjected to immediate primary 
realignment, there is high morbidity associated with that 
including high incidence recurrent strictures (69%), urinary 
incontinence (20%) and problems related to potency (40%) 12. 
The majority of urethral defects can be resolved through a 
perineal approach using the progressive 4-step technique 
which can be performed in defects upto 10 cm. A limiting 
factor in this approach is concomitant anterior urethral 
stricture or hypospadias, which may compromise blood flow 
to the distal based urethral flap due to bulbar urethral 
transection and mobilisation. 
In our institution, patients undergo suprapubic cystostomy 
initially and urethral reconstruction is planned atleast 3 
months later. In this series the mean interval between the 
injury and the surgery was 4 months (range 3-8). This was to 
allow patients to recover completely from the associated 
injuries so that reconstruction can be done in a controlled 
environment. This is the advantage of delayed urethral 
reconstruction [7]. Complete excision of the scar is the pivotal 
part of this procedure. Corpus spongiosum mobilization till the 
peno-scrotal junction is another important step so as to achieve 
a tension free anastomosis. Corporal separation reduces the 
curvature of the urethral tract and also reduces the distance 
between the two urethrotomies. Inferior pubectomy further 
shortens this distance [13]. In our series, spongiosal 
mobilisation alone was sufficient for tension free anastomosis 
in 38.4% of the patients, 50% required additional corporal 
separation and 11.5% patients required inferior pubectomy. 
None of the patients required corporal rerouting.  
Delayed urethral reconstruction with progressive perineal 
approach has success rates from 80% to 95% [7, 8, 14, 18]. In our 
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series, urethral reconstruction was successful in 92.3% which 
was comparable. Failure of the procedure can be attributed to 
technical problems or to the pathogenesis of urethral injury per 
se [16]. Most failures are short in length and occur at the 
anastomotic site. Fibrotic scar tissue develops between the 
separated ends. These are generally responsive to optical 
urethrotomy. 
 
Conclusions 
Single stage 4-step progressive perineal approach for urethral 
reconstruction in pelvic fracture urethral distraction defects 
(PFUDD) has excellent outcomes and with reduced morbidity. 
This approach enables tension free anastomosis even in long 
defects. Moreover most of the defects are not long and 
necessity beyond 2 steps is rarely required. 
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INTRODUCTION

Occlusion of the middle cerebral artery (MCA) or its 
branches by thrombosis or embolism causes ischemic 
injury resulting in infarction. Infarctions produced by 

the proximal MCA occlusion along with subsequent 
edema and reperfusion injury result in significant 
mass effect. These large infarctions further increase 
in size during the acute phase producing clinical 
deterioration resulting from raised intracranial pressure 
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Abstract

Introduction: Large hemispheric infarctions secondary to occlusion of middle cerebral 
artery (MCA) are termed “malignant MCA territory infarctions” due to high mortality and 
morbidity resulting from large infarction volume and herniation. Decompressive craniectomy 
has been found to improve the outcome in these patients. Objectives: To evaluate the 
outcome with surgical management in comparison with conservative management in the 
treatment of malignant MCA territory infarction. Materials and Methods: The patients 
with malignant MCA territory infarction admitted from August 2009 to January 2014 were 
included in the study. Clinical, laboratory, and radiological data were collected from hospital 
records. The outcome was measured at discharge and at last follow‑up. Results: Out of 
692 patients with MCA territory infarctions 66 had malignant MCA infarctions (9.53%). 
Among them 31 underwent surgical decompression (age 45.77 ± 15.33 years) and 35 were 
medically treated (age 56.11 ± 14.99 years). There was no significant difference in the sex 
ratio, comorbidities, blood sugars, incidence of hemorrhagic transformation, and herniation 
between the two groups. Admission Glasgow coma scale (GCS) was higher in surgically 
treated patients. In‑hospital mortality among the patients in the surgical group was 
19.35% and in the medical group was 17.34%. Thirteen patients were lost for follow‑up. In 
the remaining 53 patients, there was statistically nonsignificant increase in the death and 
severe disability in medically treated patients (75% and 78.5%, respectively) in comparison 
with Surgically treated patients (52% and 68%, respectively). Conclusion: Decompressive 
craniectomy can improve long‑term survival and functional outcome in the patients with 
malignant MCA territory infarctions.

Key words: Hemicraniectomy, malignant MCA territory infarction, middle cerebral artery 
infarction, surgical decompression
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and transtentorial herniation. These large MCA territory 
infarctions are termed “malignant MCA territory 
infarctions” and constitute up to 10% of the MCA 
territory infarctions.[1,2] Medical therapy of the edema 
and mass effect in malignant MCA territory infarctions 
are less effective and have high morbidity and mortality. 
Surgical decompression using hemicraniectomy with 
durotomy or duroplasty has been used to reduce the 
raised intracranial pressure and improve the patient 
outcome. Improved survival in the initial observational 
studies led to larger clinical trials of decompressive 
hemicraniectomy that reported survival ranging 
from 67% to 84% in contrast to 20–30% survival in 
the medically treated patients.[3‑6] Outcome with early 
surgical intervention within 24 h from onset was 
better in these patients; both in those with or without 
worsening of the conscious state.[3] However, the benefits 
from decompressive surgery on functional outcome 
are considered controversial by some authors.[7] Since 
young patients are especially affected by malignant 
MCA infarction, in addition to reducing the death rate, 
lowering morbidity and improving quality of life are 
essential goals of decompressive hemicraniectomy.[8]

OBJECTIVES

To evaluate the effect of decompressive hemicraniectomy 
on survival and functional outcomes in consecutive 
patients with malignant MCA territory infarction.

MATERIALS AND METHODS

Data of the patients admitted under neurological services 
of the university teaching hospital with MCA territory 
infarctions from August 2009 to January 2014 were 
reviewed after institutional ethical clearance. Among 
these records, patients who were coded “large” or 
“malignant” MCA territory infarction and those patients 
who had MCA territory infarction exceeding two‑thirds 
of the territory were included in the study. The patients 
who had any cerebral pathology including old strokes, 
poor functional status, serious systemic disorders, 
coagulopathies, bleeding diathesis, contraindications for 
anesthesia and surgery were excluded. From these case 
records, baseline clinical data, laboratory investigations, 
findings of cerebral imaging, and the hospital course 
were gathered. The allocation of the patients to surgical 
or medical therapy was by the decision of the caregivers 
following counseling them regarding the illness and 
choice of management. Follow‑up data after discharge 
were collected from the outpatient records and contacting 
caregivers by telephone.

The patients with MCA territory infarction exceeding 
two‑thirds of the territory in the initial imaging were 
considered for decompressive craniectomy. In addition, 
those patients who had deterioration of the clinical status 
with decline in conscious level associated with the increase 
in size of the infarction and mass effect, with or without 
evidence of herniation, were also considered for surgery. 
Surgical decompression consisted of wide craniectomy 
with duroplasty under general anesthesia. Bone flap was 
implanted in anterior abdominal wall or frozen and stored 
until reimplantations. The patients in whom consent 
for surgery was unavailable were managed medically. 
Medical management consisted of antiedema measures 
including mannitol and hypertonic saline in addition to 
antiplatelet medications and supportive therapy.

Functional outcome was measured at discharge from 
the hospital using modified Rankin scale (mRS). Early 
mortality was documented as death within 30 days from 
onset of stroke. Functional outcome was evaluated by 
mRS on last available follow‑up. Favorable outcome 
was defined as mRS≤3 (moderate disability to good 
recovery), and a poor outcome was defined as mRS 
exceeding 3 (severe disability) or death. Results were 
tabulated and the statistical analysis was done using IBM 
SPSS Statistics for Windows, Version 20.0. Armonk, NY: 
IBM Corp. (version 20.0). Fisher’s exact test, t‑test, and 
Chi‑square tests were used, and the level of significance 
was kept at 0.05.

RESULTS

There were 692 patients with MCA territory infarctions 
during the study period. Among them, 66 patients had 
malignant MCA territory infarction (9.35%). Infarction 
was on right side in 27 patients (40.91%), on left side 
in 36 patients (54.55%), while 3 patients had bilateral 
infarcts. Their baseline characteristics are shown in 
Table 1. Thirty‑one of these 66 patients underwent 
decompressive craniectomy and 35 were managed 
medically. There was male predominance in both groups. 
The patients who underwent surgical decompression were 
younger (45.77 ± 15.33 years) in comparison with those who 
were medically managed (56.11 ± 14.99 years). There were 
no differences in the presence of hypertension, diabetes, 
and ischemic heart disease between the groups [Table 1]. 
Glasgow coma score at admission in the patients who 
underwent decompression was higher (median 10) in 
comparison with medically managed patients (median 9). 
The patients were admitted 1–6 days (median = 3) from onset 
of stroke in surgical group and 1–9 days (median = 2) in the 
medical group. Surgery was performed at 1.64 ± 1.01 days 
after admission (range = 1 to 4; median = 1). Interval between 
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stroke onset to surgery was 3.42 ± 1.28 days (range 2 to 6 days; 
median = 3). All patients received antiplatelet agents, statins, 
and low dose anticoagulation for deep venous thrombosis. 
Antithrombotic therapy was withheld perioperatively and 
was started on second postoperative day.

Hospital stay was longer in the surgically treated 
patients (15.19 ± 9.26 days) in contrast to medically treated 
patients (8.23 ± 8.97 days). Twelve patients died during the 
hospital stay, six in each group (surgical group = 19.35%; 
medical group = 17.14%). No death was attributable to 
complications of surgery. Outcome in these patients at 
discharge is shown in Table 2. Modified Rankin score 
at discharge was 4.19 ± 1.01 in the craniectomy and 
4.57 ± 0.81 in the medical group (P = 0.103). Follow‑up 
data were available for 53 patients ranging from 2 months 
to 4 years (17.86 ± 14.11 months; median 16.5). Thirteen 
patients were lost for follow‑up. MRS at last available 
follow‑up was 4.86 ± 1.47 in the craniectomy group and 
4.90 ± 1.37 in the medical group. Number of patients with 
mild‑to‑moderate disability was similar in the two groups. 
However, there was statistically nonsignificant increase in 
the survival rate in the surgically treated patients [Table 3].

The most common complication encountered during 
hospital stay was pneumonia in 10 patients and deep 
venous thrombosis in 4 patients with no significant 
difference between the groups. Two patients developed 
wound infections and were controlled with antibiotics. 
Further analysis did not show any significant difference 
in outcome in relation to age, sex, laterality, and 
complication rate.

DISCUSSION

The patients with massive space‑occupying hemispheric 
infarctions have poor prognosis as mass effect usually 

develops rapidly with occurrence of clinical deterioration 
in the first 2–4 days.[3] Several conservative measures 
have been proposed to limit brain tissue shifts and 
reduce intracranial pressure including intensive care 
therapy, head elevation, sedation, hyperventilation, 
osmotic therapy, hypothermia, and neuroprotective 
measures.[8] However, conservative treatment for 
massive brain infarctions have high mortality rate and 
poor outcome despite all these measures, suggesting that 
they are of limited value. Decompressive craniectomy 
has been studied as an intervention to relieve the 
intracranial hypertension and midline shift related to 
mass effect. Early nonrandomized studies reported 
favorable functional outcome after decompressive 
surgery in comparison with medically treated patients 
with malignant MCA territory infarctions.[3,9]

Table 1: Baseline characteristics of the patients with malignant MCA territory infarction
Variable All patients (n=66) Craniectomy (n=31) Medical (n=35) P value
Age (years) 51.26±14.99 45.77±15.33 56.11±13.05 0.005
Female:Male 13:53 7:24 6:29 0.579
Sex (% female) 19.70 22.58 17.14 0.579
Affected side (% right) 50 51.61 48.57 0.264
Hypertension 16 (24.24) 6 (19.35) 10 (28.57) 0.383
Diabetes 15 (22.73) 5 (16.13) 10 (28.57) 0.229
Ischemic Heart Disease 10 (15.15) 3 (9.68) 7 (20) 0.206
Glasgow Coma score 8.89±3.24 9.81±2.73 8.09±3.47 0.028
Herniation (%) 28.79 35.48 22.86 0.258
Blood sugar (mg/dL) 161.23±73.96 160.35±62.58 162±83.67 0.928
Systolic blood pressure (mmHg) 140±25.96 138±25.44 142±26.61 0.491
Diastolic blood pressure (mmHg) 86±15.09 85±15.88 86±14.57 0.832
Hospital stay (days) 11.50±9.69 15.19±9.26 8.23±8.97 0.003
Numbers in parentheses are the percentages. MCA: Middle cerebral artery

Table 2: The modified Rankin score of  the patients at 
discharge

mRS All patients 
(n=66)

Surgical 
group (n=31)

Medical 
group (n=35)

3 8 (12.1) 7 (22.6) 1 (2.9)
4 36 (54.6) 17 (54.8) 19 (54.3)
5 10 (15.1) 1 (3.2) 9 (25.7)
6 12 (18.2) 6 (19.4) 6 (17.1)
Numbers in the parentheses are the percentages. P=0.011. 
mRS: Modified Rankin scale

Table 3: Outcome in modified Rankin score at the last 
known follow‑up of the patients at last available follow‑up

MRS All patients 
(n=66)

Surgical 
group (n=31)

Medical 
group (n=35)

2 5 (9.43) 2 (8) 3 (10.71)
3 9 (16.98) 6 (24) 3 (10.71)
4 5 (9.43) 4 (16) 1 (3.57)
6 34 (64.15) 13 (52) 21 (75)
Lost for follow‑up 13 (19.70) 6 (9.09) 7 (10.61)
(P=0.22 for mRS data, 0.095 for survival data)
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Early decompressive surgery was associated with 
better outcome.[10] Favorable outcome in the initial 
nonrandomized trials prompted conducting of 
randomized trials of decompressive craniectomy. The four 
randomized trials—DECIMAL, DESTINY, HAMLET, 
and HeADDFIRST—confirm these findings [Table 4].[11‑14] 
DECIMAL and DESTINY were interrupted because 
of a significant difference in mortality favoring 
decompressive surgery.

The groups of patients who benefit most from 
decompressive craniectomy and have more favorable 
outcome is uncertain. Age of the patient, duration 
between symptom onset and surgery, infarction side 
and volume, level of consciousness at admission are 
all important factors studied by many randomized 
controlled trials. The patients with the larger 
infarctions as found in the internal carotid artery (ICA) 
infarction were more likely to have a worse prognosis. 
Surgery in patients with ICA territory infarction is not 
beneficial.[15]

The age has been demonstrated to be an important 
predictor of outcome in decompressive hemicraniectomy. 
There are reports of poor functional outcomes and 
increased mortality in older patients compared to 
younger patients. Case series on older patients with 
malignant MCA territory infarcts have shown reduced 
mortality but poor functional outcome.[5,16] Uhl et al. 
reported age more than 50 years to be an important 
predictor of poor outcome.[6] Randomized trials of 
decompressive surgery in elderly patients reported better 
outcomes and reduced mortality in the craniectomy 
group.[17,18] In the present study, number of patients above 
60 years was less in surgical group. Hence, it is difficult 
to comment regarding difference in outcome.

Clinical trials have reported benefit with early 
decompressive surgery. Nonrandomized series have 
suggested that outcome is substantially improved if 
surgical treatment is initiated within 24 h of stroke onset 

as compared with longer time windows for treatment. 
Schwab et al. reported benefits of decompression 
performed within 24 h of stroke onset.[3] However, 
other studies did not show benefit from surgery 
performed within 24 h of from onset. This was probably 
due to greater proportion of patients with herniation 
before surgery in this study.[16] Meta‑analysis of 
hemicraniectomy in malignant MCA territory infarctions 
concluded that timing of surgery did not significantly 
affect the outcome.[10] Significantly increased intervals 
from stroke onset to time of admission in our patients 
has probably contributed to the poorer outcome as 
surgery was not possible within 24 h of onset of stroke. 
The delay for obtaining consent for surgery was partly 
due to caregivers’ pessimism, fear of postoperative 
complications, and financial constraints. Hence, there 
is a need for creating awareness among the public and 
primary care physicians to identify these individuals 
with large MCA territory infarctions to improve their 
outcome. Early institution of intensive medical and 
surgical treatments in stroke units may help to reduce 
the mortality and morbidity.

Surgical decompression in patients with large 
hemispheric infarctions while improving survival 
may leave many patients with an unacceptably poor 
quality of life.[16] Decompressive craniectomy in 
patients with dominant hemispheric infarctions will 
have many patients with severe aphasia along with 
motor deficits which may reduce the quality of life in 
them in comparison with patients with nondominant 
hemispheric infarctions. Nondominant hemisphere 
strokes can lead to severe cognitive impairment along 
with depression and consequently poor quality of life.[19] 
However, the published data on the surgically treated 
patients, hypothesis is currently not supported by data 
available in the literature as the mortality, functional 
outcome, and quality of life are not significantly altered 
by the involved hemisphere.[10,15,16] Therefore, patients 
should be offered surgical decompression irrespective 
of side of infarction.

Table 4: The comparison of trials of hemicraniectomy in malignant MCA territory infarctions

Study Study design Total 
patients

Medical group Surgical group
Number Mortality (%) Number Mortality (%)

Reike et al. 1995. Nonrandomized control trial 53 21 75 32 36
Holtkamp et al. 2001. Retrospective/descriptive study 24 12 83 12 33
HAMLET. 2009. Prospective randomized study 64 32 59 32 22
DECIMAL. 2007. Prospective randomized study 38 18 78 20 25
DESTINY. 2007. Prospective randomized study 32 15 53 17 18
Vahedi et al. 2007. Meta‑analysis of randomized trial 93 42 71 51 22
HEADDFIRST Stroke. 2014. Prospective randomized pilot study 24 10 40 14 36
Present study Retrospective descriptive study 66 35 80 31 61
MCA: Middle cerebral artery
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CONCLUSION

Decompressive craniectomy for malignant hemispheric 
infarction increases the probability of survival that can 
yield acceptable functional outcomes in some patients. 
Careful individualized patient selection and early 
surgery may improve the functional outcome for these 
patients. Limitations of our study are its retrospective 
nature and incomplete long‑term follow‑up data.
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ARTICLE INFO ABSTRACT

Objective – Uhl’s anomaly, a very rare anomaly with unknown aetiology, is characterized by
complete or partial absence of the myocardium of the right ventricle. Arrythmogenic right
ventricular dysplasia/ cardiomyopathy (ARVD/C) is characterized by local deficiency or fibro-fatty
replacement of the right ventricular myocardium. ARVD/C is an inherited cardiomyopathy with
right ventricular dysfunction due to fibro-fatty replacement of myocardium, predisposing to
ventricular tachycardia and death. ARVD/C and Uhl’s anomaly are considered as different
manifestations of the same disease. Here we report a rare case of cardiomyopathy encountered at
our tertiary hospital, aim is to discuss the clinical findings and the imagining methods.

Case report – A 12-year old girl presented with progressive breathlessness and palpitations. Patient
was admitted with right-sided heart failure symptoms. She was treated for cardiac failure. X-ray
shows gross cardiomegaly, Echocardiography showed a hugely dilated and diffuse hypokinetic right
ventricle

Conclusion – Uhl’s anomaly is a rare cause of cardiomegaly, and echocardiography
Is beneficial in the diagnostic process of this anomaly.

INTRODUCTION

Uhl’s anomaly is characterized by complete or partial absence
of the myocardium of the right ventricle. Uhl’s anomaly
condition was named after Henry Uhl who reported the first
case in 1952 (1). William Osler described similar nature of
disease called “parchment heart” in 1905(2).

In 1979, Fontaine and his colleagues (3) described
arrythmogenic right ventricular dysplasia/ cardiomyopathy
(ARVD/C). It is characterized by local deficiency or fibro-fatty
replacement of the right ventricular myocardium. ARVD/C is
an inherited cardiomyopathy with right ventricular dysfunction
due to fibro-fatty replacement of myocardium, predisposing to
ventricular tachycardia and death. ARVD/C and Uhl’s anomaly
are considered as different manifestations of the same disease.
Here we report a rare case of Uhl’s anomaly encountered at our
tertiary hospital in South India.

Case

A 12-year old girl presented with progressive breathlessness
and palpitations since 3 months. No history of chest pain,
syncope or loss of consciousness was reported. There was no
family history of any sudden cardiac death.

On admission, pulse rate was 130 per minutes and regular. Her
blood pressure (BP) was 100/60 mmHg and there was bilateral
oedema feet. No pallor, icterus, cyanosis, clubbing,
lymphadenopathy was observed.

The cardiovascular (CV) examination revealed precordial bulge
with grade-I parasternal heave. Early systolic murmur was
present in left 2nd intercostal space and pan-systolic murmur
was noted in left 5th intercostal space. Basal crepitations were
present in both lungs. There was right hypochondriac
tenderness. There were no central nervous system
abnormalities.
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With these complaints and examination, patient was subjected
to investigations. Twelve-lead electrocardiograph revealed
atrial flutter with 2:1 atrio-ventricular (AV) block (figure 1). X-
ray chest suggested gross cardiomegaly (figure 2).

Two-dimensional echocardiography (2D-ECHO): revealed
situs solitus D loop ventricle, right ventricular cardiomyopathy,
gross dilatation of right atrium (RA) and ventricle (RV). RA
size measured 6.5 cm transverse diameter, 6.8 cm infero-
superiorly. RV size measured 7.2 cm infero-superiorly, 4.3 cm
basal diameter, and 4.7 cm at mid ventricular level. RV
thickness was 0.7 cm. Aneurismal dilatation and ballooning of
RV apex was seen with RV dysfunction (Tricuspid Annular
Plane Systolic Excursion [TAPSE] - 0.6 cm, S1 - 0.3 cm/s),
interventricular septum paradox positive, inter-atrial septal
bulging towards RA, severe TR with peak pressure gradient
(PPG) of 9 (low pressure TR). Left aortic arch was normal.

DISCUSSION

Incidence of Uhl’s anomaly is very rare and its prevalence is
not possible to estimate. In world literature since beginning of
the 20th century in a review done in 1993 found only 84 cases .
Reported male/female ratio for Uhl’s anomaly was 1.27:1, and
of ARVD/C was 2.28:1 (4). Prevalence of ARVD/C is
approximately 1 in 5,000 (5).

Arrhythmias and conduction abnormalities are not predominant
feature of Uhl’s anomaly and that is why it differs from
ARVD/C where palpitation syncope, ventricular tachycardia,
heart block or sudden deaths (often exercise related) are usual
mode of presentation.

According to the Task Force Report published by Marcus FI, et
al. in 2010, this patient comes in to borderline criteria of
ARVD (6). Patient was admitted with right-sided heart failure
symptoms. She was treated for cardiac failure and was advised
to follow up. At 1 month when we enquired for follow-up, we
became aware that patient died out of hospital. Hence clinical
autopsy was not possible in our case.

Implication to clinical practice

This is rarest rare congenital disease with unusual presentation.
These patients are presented with sudden death, as progression
of the disease is uncertain and individual for each patient.
Understanding its genetic basis, structural and functional
characteristics will allow in the future the search for new
therapies in the prevention, treatment and monitoring of
patients with this rare disease.
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Clinical profile and outcomes of patients with
implanted IVC filter for deep vein thrombosis

Elisha Paul, Padmakumar, Tom Devasia, Ranjan Shetty

SOAHS, Manipal, India

Background: Deep vein thrombosis (DVT) predisposes patients to

pulmonary vascular occlusion and its secondary effects. Antico-

agulant therapy has been widely used to prevent PTE. However,

anticoagulant therapy may be contraindicated for certain pa-

tients, particularly if interactions with concurrent medications or

any active bleeding is suspected; in such cases, the placement of

an inferior vena cava (IVC) filter may be appropriate. In the

absence of appropriate treatment, DVT may result in PE in

approximately 60% of cases and a highmortality rate of 30%e40 %.

Methods: Evaluate the clinical profile and outcomes of patient

with implanted IVC filter for Deep Venous Thrombosis. IVC filters

were placed as per standard guidelines.

Results: Total of 41subjects underwent IVC filter placement. The

assess site was femoral in 34 (82%) subjects and jugular in 7 (18%)

subjects. 1(2.5%) died of unrelated cause after one month of filter

insertion and 6(15%) people were lost for follow-up. No major or

fatal complications occurred intra-operatively and there were no

postprocedural complications. Among the 34 subjects the mean

follow up period was 6.5+/-3 months. Ten (25%) subjects are doing

fine without any complaints, 10 (25%) subjects complained of

persistent edema and leg pain, 1 (2.5%) had DVT in the contra-

lateral limb, 2(5%) had hyperpigmentation, 4(10%) people had

chronic thrombosis, 1 (2.5%) subjects had hematuria, bleed,

stroke, hematoma and varicose vein. And for 1 (2.5%) person,

successful retrieval of IVC filter was done.

Conclusion: IVC filter is a well-tolerated procedure, but needs

regular follow up as most patients have post thrombotic sequel

and requires management for the same.

Left main coronary artery dimensions in normal
adult Indian population it’s implications in PCI

M.S. Meenakshi, G. Manohar, M.S. Ravi, K. Meenakshi,
D. Muthukumar, N. Swaminathan, G. Ravishankar, G. Justinpaul,
S. Murugan, S. Venkatesan

Madras Medical College, Chennai, India

Background: Coronary artery disease appears as a pandemic with

increased incidence among the South Asian population particu-

larly the Indian subcontinent, occurring at an earlier age with

more extensive disease. It has been found that infarction and

cardiac failure are commonly associated with smaller coronary

arteries and attributed to the increased incidence and high mor-

tality in south Asian population than Caucasians. LMCA di-

mensions have important diagnostic and therapeutic

implications, since for any interventional procedure the absolute

size of the coronary artery matters.

Methods: 100 consecutive coronary angiograms were viewed

retrospectively. Patients with LM disease, ostioproximal LAD and

LCX disease, ectatic vessels were excluded. The LM was viewed in

the best two views, the length, diameter of LM at the level of

ostium and body were measured using QCA, during the diastolic

phase and average of two values taken.

Results: The average age of patients taken was 53.8 yrs. The

average BMI 24.2, and BSA 1.62.

The LM artery measured an average length of 8.9mm±2.6mm,

with a maximum of 19.41mm and minimum of 5.1 mm and 8

patients had separate origin of LAD and LCX. The average LM

diameter was 4.062 mm at origin and 4.24 at the body region. The

average LAD diameter was 3.04 mm and LCX was 3.10 mm. The

average ratio of LM diameter and sum of LAD, LCX and RAMUS

was 0.69. LM dimensions were similar in male and female pa-

tients. LM ostial diameter was significantly lower than the LM

body which may be the predisposing factor for ostial disease and

the LCX was almost the size of LAD irrespective of dominance.

Conclusion: Our study indicates LMCA dimension is similar to

that reported in west and contradict the general perception that

Indians have smaller coronary arteries. So the increased risk of

CAD and extensive disease may be attributed to other risk factors

than the size of coronaries.

Percutaneous balloon mitral valvuloplasty during
pregnancy: It's outcome and Apgar score

V.B. Patil, S.V. Patted, P.C. Halkatti

KLES Dr Prabhakar Kore Hospital and Medical Research Centre, India

Background: Percutaneous balloonmitral valvuloplasty (BMV) can

be performed during pregnancy without significant maternal risk

or fetal morbidity or mortality. The present study was undertaken

to determine the pregancy outcomes, Apgar score of the neonates

born to mother after BMV in a large cohort of pregnant patients

with symptomatic mitral stenosis.

Methods: From January 2002 to June 2014, patient population

consisted of 80 consecutive pregnant women (mean gestational

duration, 22.72 weeks) with symptomatic rheumatic mitral ste-

nosis admitted to the hospital for BMV.

Results: All patients underwent clinical and obstetric evaluations,

electrocardiography, and 2-dimensional and Doppler echocardi-

ography. BMV was successful in all patients, resulting in a sig-

nificant increase in mitral valve area from 0.92 ± 0.2 to 2.06 ± 0.3

cm2. There were no embolic events or death related to the pro-

cedure. The mean gestational age at delivery time was 37.26 ± 2

weeks. Out of the 80 patients, 1 (1.25%) patient had missed abor-

tion and 1 (1.25%) undergo second trimester medical termination

of pregency (MTP). 43 (55.12%) patients had a normal delivery, 35

(44.87%) underwent cesarean section, 26 (33%) had a preterm de-

livery and there was 1 (1.28%) macerated stillbirth. Clinical data of

the infants were obtained from the assistant pediatricians.Out of

78 newborns, 75 (96.15%) newborns had normal weight (mean 2.94

kg) at delivery while 3 (3.84%) had low birth weight. The mean

Apgar scores at 1, 5 and 10 minutes after birth were 6.16, 7.16 and

8.37, respectively. 5 minutes Apgar scores below 7 were found in

50 newborns. 10 minutes Apgar score above 8 in all 78 newborns.

None of these newborns needed any special care andwere healthy

at discharge. At the time of follow-up children exhibited normal

growth and development and did not show any clinical abnor-

malities. No harmful effects due to the use of radiation were

observed in the children.

Conclusion: BMV is safe and effective, has a low morbidity and

mortality rate for the mother and the fetus, and has favorable

long-term results in fetus and pregnantwomenwith symptomatic

rheumatic mitral stenosis.

i n d i a n h e a r t j o u rn a l 6 6 ( 2 0 1 4 ) s 1es 1 4 3S108
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Introduction: Familial Hypercholesterolemia (FH) is an autosomal co-dominant disorder 
characterized by elevated plasma levels of LDL-C with normal triglycerides, tendon xanthomas, and 
premature coronary atherosclerosis. This genetic disorder results due to mutation in the LDL 
receptor gene located on chromosome 19.  
Case report: Here we report a case of 47 year old, unmarried female patient presented with history 
of chest pain on & off since one month and history of swellings over dorsum of hand & elbow joints 
since childhood. Detailed history revealed premature deaths in the family. Her lipid profile revealed 
increased LDL-C (479 mg/dl), 2D-Echo shows thickened aortic valve with mitral annular 
calcification. Carotid doppler study showed increased intima medial thickness in both carotid 
arteries. CAG revealed left main disease with multivessel disease.  
Treatment: She Underwent CABG and was advised life style modification, treated with 
antiplatelets, statins (Rosuvastatin 40 mg OD) , Ezitimibe 10 mg OD, betablockers and ACE 
inhibitors and advised for follow up. Her lipid profile after 6 weeks showed modest decrease in total 
and LDL cholesterol. She was advised LDL apheresis and liver transplantation. 
 Conclusion: This report is to emphasise the need to clinically recognize xanthomas and its 
association with elevated LDL-C, premature atherosclerosis and familial inheritance. All the family 
members should be screened for dyslipidemia. Early diagnosis and early treatment can prevent 
premature deaths due to CAD. 
 

  
 
 

 
 
 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

 

 
 

 
 
  

 
 

 

 

INTRODUCTION  
 

Familial Hypercholesterolemia (FH) is an autosomal co-
dominant disorder characterized by elevated plasma levels of 
low density lipoprotein cholesterol (LDL-C) with normal 
triglycerides, tendon xanthomas, and premature coronary 
atherosclerosis.1 This genetic disorder results due to mutation 
in the LDL receptor gene located on chromosome 19. 
Individuals with two mutated LDL receptor alleles are known 
as Homozygous FH and one mutated allele as Heterozygous 
FH. Due to lack of functional LDL receptors on the cell 
surface, there is decreased uptake of LDL into cells mainly the 
liver resulting in increased serum LDL-C. Increased serum 
cholesterol produces several clinical manifestations, including 
xanthomas, xanthelasma, corneal arcus, aortic valve disease 
and premature coronary artery disease (CAD). These patients 
are managed with life style modification, lipid lowering drugs, 
if not responded then LDL apheresis and liver transplantation.1 
Due to the rarity of this condition, we report a case of 47 years 

old female who presented with chest pain, elevated LDL-C, 
xanthomas and severe coronary artery disease.  
 

Case Report  
 

A 47 year old, unmarried female patient presented with history 
of chest pain on & off since one month and history of swellings 
over dorsum of hand & elbow joints since childhood. Detailed 
history revealed premature deaths in the family, patient’s elder 
brother died at the age of 32 years due to myocardial infarction 
(MI) and father’s elder brother died at 36 years of age due to 
possible MI. Parents are healthy and paternal side shows 
history of sudden deaths at a young age. 
 

On general physical examination: BP 130/70 mmHg. No 
signs of anemia and jaundice. Xanthelesma palpebrarum 
present around the eye lids with bilateral corneal arcus.(Figure 
1) 
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Multiple tendinous xanthomas of varying sizes were present 
along the achilles tendon (Figure 2), elbow joints (Figure 3), 
dorsum of hands (Figure 4) and cutaneous planar xanthomas 
with yellowish hue coalescing plaque like appearance over 
anterior thigh and knee joint (Figure 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
Laboratory investigations: Her hematological parameters, 
renal, liver and thyroid function tests were within normal 
limits. Lipid profile of the patient (Table 1) shows increased 
total cholesterol, LDL cholesterol with normal HDL and 
triglyceride levels. Due to financial constraints LDL receptor 
studies and genetic analysis could not be done.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Her chest X-ray, ECG and ultrasound abdomen and pelvis were 
normal. 2D-Echocadiography shows good biventricular 
function with thickened aortic valve with PPG of 16 mm Hg 
with mitral annular calcification and normal Pulmonary artery 
pressure. Her carotid doppler study showed increased intima 
medial thickness in both carotid arteries.(Figure 6) 
 

Her Coronary angiography revealed left main (ostial 90% 
stenosis) with mutivessel disease (Proximal RCA 100%lesion, 
Mid LAD 80%lesion, Distal LCX 60%). (Figure 7a and 7b). 
Based on above findings, a familial hypercholesterolemia was 
considered. 
 

Treatment: She Underwent coronary artery bypass surgery 
(CABG) and was advised life style modification, treated with 
antiplatelets, statins (Rosuvastatin 40 mg OD) , Ezitimibe 10 
mg OD, betablockers and ACE inhibitors and advised for 
follow up. Her lipid profile after 6 weeks showed modest 
decrease in total and LDL cholesterol.(Table 2) she was 
advised LDL apheresis and liver transplantation. 
 
 

 
 

Figure 1 Photograph of patient showing Xanthelesma palpebrarum around 
the eye lids and bilateral corneal arcus. 

 

 
 

Figure 2 Photograph of patient’s ankle showing xanthomas at achilis 
tendon. 

 
 

Figure 3 Photograph of patient’s right elbow joint showing xanthomas. 
 

 
 

Figure 4 Photograph of patient’s both hands showing multiple xanthomas. 
 

 
 

Figure 5 Photograph of patient’s anterior thigh showing cutaneous planar 
xanthomas. 

 

Table 1 Patient’s lipid profile 
 

1 Total cholesterol 555mg/dl 

2 LDL cholesterol 479 mg/dl 

3 HDL cholesterol 32 mg/dl 

4 Triglycerides 190 mg/dl 
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Figure 6 Carotid doppler study showed increased intima medial thickness 
in both carotid arteries 

a 
 

b 
 

Figure 7(a & b) Coronary angiogram showing Left main with multivessel 
disease. 
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DISCUSSION 
  

In 1938, Dr C. Muller first described FH 
documented his theory that increased serum cholesterol was 
due to an increase in LDL particles 
FH was described by Dr Joseph L. Goldstein
Brown. Initially, they found increased activity of HMG
reductase, but studies showed that this did not explain the very 
abnormal cholesterol levels in people with FH. 
shifted to the binding of LDL to its receptor, and effects of 
impaired binding on metabolism; this proved to be the 
underlying mechanism for FH.
mutations in the protein were directly identified by 
sequencing.6 They later won the 
Medicine for their discovery of the
on lipoprotein metabolism. Familial hypercholesterolemia is a 
rare form of genetic dyslipidaemia (an autosomal codominant 
monogenic disease) with an incidence of about 1:500 in general 
population. Homozygous FH is rare, with an o
around 1 in 100 000 individuals. The disease is caused by a 
mutations in the LDL-receptor gene. The genetic mutations 
underlying FH affect the production and processing of cell 
surface LDL receptors resulting in impaired hepatic clearance
of circulating LDL particles, which leads to their accumulation 
in bloodstream. 
 

Children with homozygous FH usually present within the first 
decade of life, commonly due to the presence of physical 
findings such as cutaneous xanthomas, xanthelasma, 
xanthoma, corneal arcus as were observed in the present case.
On the contrary, the heterozygous FH subjects are usually 
asymptomatic with no abnormal physical findings, and are 
usually detected in adolescent period with elevated LDL levels 
prompted by a family history of premature CAD or 
dyslipidemia.8 

 

The lipid profile is strikingly abnormal in homozygous FH 
subjects – the LDL cholesterol level in the range of 500 to1000 
mg/dL, with reduced HDL cholesterol level between 20
mg/dl which conforms well with that observed in our subject. 
In heterozygous FH, LDL cholesterol level is above the 95th 
percentile for the age and gender, and is often associated with 
low HDL and normal triglyceride levels.
 

Children with homozygous FH have severe and early 
functional and structural cardiovascular diseases including 
clinical CAD, aortic valve disease, and atherosclerotic aortic, 
carotid and peripheral vascular disease and the present case 
involved coronary arteries with triple vessel disease with left 
main disease.  
 

Early identification of FH is best achieved by the initiation of 
screening between the ages of 9 and 11 years in children and no 
later than 20 years in adults. I
premature onset CAD, screening should begin at 
years.10  

Carotid doppler study showed increased intima medial thickness 

 

 

Left main with multivessel 

Table 2 Patients lipid profile after 6 weeks of statin therapy
 

1 Total cholesterol

2 LDL cholesterol

3 HDL cholesterol

4 Triglycerides
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In 1938, Dr C. Muller first described FH 2 and  Myant first 
documented his theory that increased serum cholesterol was 
due to an increase in LDL particles 3 and the genetic cause for 

Joseph L. Goldstein and Dr Michael S. 
. Initially, they found increased activity of HMG-CoA 

reductase, but studies showed that this did not explain the very 
abnormal cholesterol levels in people with FH. 4 The focus 
shifted to the binding of LDL to its receptor, and effects of 
impaired binding on metabolism; this proved to be the 
underlying mechanism for FH.5 Subsequently numerous 
mutations in the protein were directly identified by 

They later won the 1985 Nobel Prize in 
for their discovery of the LDL receptor and its impact 

Familial hypercholesterolemia is a 
rare form of genetic dyslipidaemia (an autosomal codominant 
monogenic disease) with an incidence of about 1:500 in general 
population. Homozygous FH is rare, with an occurrence rate of 
around 1 in 100 000 individuals. The disease is caused by a 

receptor gene. The genetic mutations 
underlying FH affect the production and processing of cell 
surface LDL receptors resulting in impaired hepatic clearance 
of circulating LDL particles, which leads to their accumulation 

Children with homozygous FH usually present within the first 
decade of life, commonly due to the presence of physical 
findings such as cutaneous xanthomas, xanthelasma, tendon 
xanthoma, corneal arcus as were observed in the present case.7 
On the contrary, the heterozygous FH subjects are usually 
asymptomatic with no abnormal physical findings, and are 
usually detected in adolescent period with elevated LDL levels 

by a family history of premature CAD or 

The lipid profile is strikingly abnormal in homozygous FH 
the LDL cholesterol level in the range of 500 to1000 

mg/dL, with reduced HDL cholesterol level between 20-40 
well with that observed in our subject. 

In heterozygous FH, LDL cholesterol level is above the 95th 
percentile for the age and gender, and is often associated with 
low HDL and normal triglyceride levels.9 

Children with homozygous FH have severe and early 
functional and structural cardiovascular diseases including 
clinical CAD, aortic valve disease, and atherosclerotic aortic, 
carotid and peripheral vascular disease and the present case 
involved coronary arteries with triple vessel disease with left 

Early identification of FH is best achieved by the initiation of 
screening between the ages of 9 and 11 years in children and no 

In families with a history of FH or 
premature onset CAD, screening should begin at the age 2 

Patients lipid profile after 6 weeks of statin therapy 

Total cholesterol 476mg/dl 

LDL cholesterol 417 mg/dl 

cholesterol 30 mg/dl 

Triglycerides 146 mg/dl 
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The cornerstone of therapy for high level of cholesterol is 
plasmapheresis, especially LDL apheresis. LDL apheresis can 
lower LDL-C and lipoprotein concentration safely and 
effectively.11,12 LDL apheresis is done weekly once or biweekly 
and reported to resolve xanthomas and arrest the progression of 
atherosclerosis, without any major side effects in the long 
term.13 Concomitant administration of high dose statins and a 
cholesterol absorption inhibitor results in an overall reduction 
of 41-72% in LDL-C. LDL apheresis can also be used in 
heterozygous patients who are refractory or intolerant to high 
dose statins. 
 

Newer modalities of LDL-C lowering are PCSK-9 inhibitors. 
These are monoclonal antibodies to PCSK-9, evolocumab, 
alirocumab and bococizumab, are found to reduce LDL-C 
profoundly. Phase I and phase II studies have shown positive 
results, with 60-70% reduction in LDL-C levels. 
 

CONCLUSION  
 

Clinical identification of xanthomas and knowledge of its 
association with CAD is essential for every physician as early 
diagnosis and early treatment can prevent premature deaths due 
to CAD. All the family members should be screened for 
dyslipidemia. 
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Acute respiratory infections in children: Can we 
prevent?
The upper respiratory tract consists of  the airways from 
the nostrils to the vocal cords in the larynx, including 
the paranasal sinuses and the middle ear. The lower 
respiratory tract covers the continuation of  the airways 
from the trachea and bronchi to the bronchioles and 
the alveoli. Acute respiratory infections (ARIs) are not 
confined to the respiratory tract and have systemic 
effects because of  the possible extension of  infection 
or microbial toxins, inflammation, and reduced lung 
function. ARIs are the most common causes of  both 
illness and mortality in children under five,  which 
averages three to six episodes of  ARIs annually 
regardless of  country or economic situation.[1] However, 
the proportion of  mild‑to‑severe disease varies between 
high‑ and low‑income countries, and because of  the 
differences in specific etiologies and risk factors, the 
severity of  lower respiratory infections (LRIs) in 
children under five is worse in developing countries, 
resulting in a higher case‑fatality rate. Although medical 
care can mitigate both severity and fatality to some 
extent, many severe LRIs do not respond to therapy, 
largely because of  the lack of  highly effective antiviral 
drugs. Some 10.8 million children die each year.[2] The 
World Health Organization (WHO) estimates that 
2 million children under five die of  pneumonia each 
year.[3] Worldwide, about 85–88% of  the ARI episodes 
are acute upper respiratory infections (URIs) while the 
remaining are acute LRIs.[4]

Burden of Disease

URIs are the most common illness seen in childhood 
period. They include rhinitis (common cold), sinusitis, 
ear infections, acute pharyngitis or tonsillopharyngitis, 
epiglottitis, and laryngitis. The vast majority of  
URIs has a viral etiology. Rhinoviruses account 
for 25–30% of  the URIs; respiratory syncytial 
viruses (RSVs), parainfluenza and influenza viruses, 
human metapneumovirus, and adenoviruses for 25–35%; 
corona viruses for 10%; and unidentified viruses for 
the remainder.[5] Because most URIs are self‑limiting, 
their complications are more important than the 
infections. Acute viral infections predispose children to 
bacterial infections of  the sinuses and middle ear, and 

aspiration of  infected secretions and cells can result in 
LRIs. The common LRIs in children are pneumonia 
and bronchiolitis. The respiratory rate is a valuable 
clinical sign for diagnosing acute LRI in children who 
are coughing and breathing rapidly. The presence 
of  lower chest wall indrawing identifies more severe 
disease.[6] Currently, the most common causes of  viral 
LRIs are RSVs. They tend to be highly seasonal, unlike 
parainfluenza viruses, the next most common cause of  
viral LRIs. The epidemiology of  influenza viruses in 
children in developing countries deserves an urgent 
investigation because safe and effective vaccines are 
available. Due to the effective use of  measles vaccine, the 
prevalence of  this infection in children has come down.

ARIs are a major burden to respiratory infections in 
developing countries such as India. They are the leading 
cause of  death among children under 5 years of  age in 
developing countries,[7] resulting in nearly 1.9 million 
childhood deaths per year, of  which 20% are estimated 
to occur in India. In the most recent estimate of  acute 
lower respiratory infection‑associated mortality in 
India, pneumonia was held to be responsible for 369,000 
deaths (28% of  all deaths) in children below 5 years, 
making it the single most important killer in this age 
group.[8] ARIs also impose a significant economic 
burden on health‑care systems and individual families 
in developing countries. Recently, it has been estimated 
that among children aged <5 years, the median direct 
cost of  ARI was US$ 135 in private and US$ 54 in public 
institutions.[9] Studies from Bangladesh and Pakistan 
estimate the average cost of  treatment for a single 
episode of  pneumonia as US$ 13 for outpatient care and 
US$ 71 to US$ 235 for severe hospitalized pneumonia. 
It was also estimated that 75% of  the families spent 
more than half  of  their total monthly expenditure on 
hospitalization.[10]

Both bacteria and viruses can cause pneumonia in 
children. Bacterial pneumonia is often caused by 
Streptococcus pneumoniae (pneumococcus) or Haemophilus 
influenzae, mostly type b (Hib) and occasionally by 
Staphylococcus aureus or other streptococci. Other 
pathogens, such as Mycoplasma pneumoniae and 
Chlamydia pneumoniae, cause atypical pneumonia, and 
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the prevalence of  these pathogens in children is rare. 
The burden of  LRIs caused by Hib or S. pneumoniae 
is difficult to determine because current techniques 
to establish bacterial etiology lack sensitivity and 
specificity. It has been reported that S. pneumoniae 
and Hib account for 13–34% and 1.4–42.0% of  
bacterial pneumonia, respectively,[11] whereas another 
study[12] has reported that Hib accounts for 5–11% of  
pneumonia cases. Upper respiratory tract colonization 
with potentially pathogenic organisms and aspiration 
of  the contaminated secretions has been implicated in 
the pathogenesis of  bacterial pneumonia in children. 
Infection of  the upper respiratory tract with influenza 
virus or RSVs has been shown to increase the binding of  
both H. influenzae and S. pneumoniae in the nasopharynx. 
This finding may explain why there are increased rates 
of  pneumococcal pneumonia parallel to influenza and 
RSV epidemics. A study in South Africa showed that 
vaccination with a 9‑valent pneumococcal conjugate 
vaccine reduced the incidence of  virus‑associated 
pneumonia causing hospitalization by 31%, suggesting 
that pneumococcus plays an important role in the 
pathogenesis of  virus‑associated pneumonia.[13] Viruses 
are responsible for 40–50% of  infection in infants and 
children hospitalized for pneumonia in developing 
countries.[14] Measles virus, RSVs, parainfluenza viruses, 
influenza type A virus, and adenoviruses are the most 
important causes of  viral pneumonia. Differentiating 
between viral and bacterial pneumonias radiographically 
is difficult, partly because the lesions look similar and 
partly because bacterial superinfection occurs with 
influenza, measles, and RSV infections.[15] In developing 
countries, the case‑fatality rate in children with viral 
pneumonia ranges from 1.0% to 7.3%, with bacterial 
pneumonia from 10% to 14%, and with mixed viral 
and bacterial infections from 16% to 18%.[16] Entry 
of  bacteria from the gut which spread through the 
bloodstream to the lungs has also been proposed for 
the pathogenesis of  Gram‑negative organisms, but such 
bacteria are uncommon etiological agents of  pneumonia 
in immune‑competent children.

Bronchiolitis occurs predominantly in the 1st year of  life 
and with decreasing frequency in the 2nd and 3rd years. 
Because the signs and symptoms are also characteristic 
of  pneumonia, health‑care workers may find it difficult 
in differentiating between bronchiolitis and pneumonia. 
Two features that may help are a definition of  the 
seasonality of  RSVs in the locality and the skill to detect 
wheezing. RSVs are the main cause of  bronchiolitis 
worldwide and can cause up to 70 or 80% of  LRIs 
during high season.[17] Even though influenza viruses 
usually cause URIs in adults, they are increasingly being 
recognized as an important cause of  LRIs in children 

and perhaps the second most important cause after RSVs 
of  hospitalization of  children with ARI.

Preventing Respiratory Infection in 
Children

Interventions to control ARIs in children can be divided 
into four basic categories: immunization against specific 
pathogens, early diagnosis and treatment of  disease, 
improvements in nutrition, and safer environments.[18] 
The first two preventive strategies fall within the 
purview of  the health‑care system, whereas the last 
two fall under public health and require multi‑sectoral 
involvement.

Vaccinations

Widespread use of  vaccines against measles, diphtheria, 
pertussis, Hib, pneumococcus, and influenza has the 
potential to substantially reduce the incidence of  ARIs 
in children in developing countries.

Hib vaccine
Currently, three Hib conjugate vaccines are available 
for use in infants and young children. The efficacy of  
Hib vaccine in preventing invasive diseases such as 
meningitis and pneumonia has been well documented 
in several studies in industrialized countries.[19] All 
studies showed protective efficacy >90% against 
laboratory‑confirmed invasive disease, irrespective of  
the choice of  vaccine. Consequently, all industrialized 
countries include Hib vaccine in their national 
immunization programs, resulting in the virtual 
elimination of  invasive Hib disease because of  immunity 
in those vaccinated and a herd effect in those who are not 
vaccinated. The initial promise and consequent general 
perception was that Hib vaccine was to protect against 
meningitis, but in developing countries, the vaccine is 
likely to have a greater effect on preventing LRIs. The 
easily measured effect is on invasive disease, including 
bacteremic pneumonia. The vaccine probably has an 
effect on nonbacteremic pneumonia, but this effect is 
difficult to quantify because of  the lack of  an adequate 
method for establishing bacterial etiology.

Pneumococcal vaccine
Two kinds of  vaccines are currently available 
against pneumococci: a 23‑valent polysaccharide 
vaccine (23‑PSV), which is more appropriate for adults 
than children, and a 7‑valent protein‑conjugated PSV. 
Studies of  the efficacy of  the PSV in preventing ARIs or 
ear infection in children in industrialized countries have 
shown conflicting results. The efficacy was more marked 
in children over 2 years of  age than in younger children. 
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The only studies evaluating the effect of  the PSV in 
children in developing countries are a series of  three 
trials conducted in Papua New Guinea.[20] The analysis 
of  the pooled data from these trials showed a 59% 
reduction in LRI mortality in children under five at the 
time of  the vaccination and a 50% reduction in children 
under two. On the basis of  these and other studies, the 
investigators concluded that the vaccine had an effect 
on severe pneumonia. In India, two pneumococcal 
vaccines are available for adults aged 18 and above, 
a pneumococcal PSV 23‑valent (Pulmovax 23) with 
23 serotypes and a pneumococcal conjugate vaccine 
13‑valent (Prevenar 13) with 13 serotypes. Both vaccines 
are intramuscular, and conjugated vaccine can also be 
administered subcutaneously.

Influenza vaccination
Influenza is a serious disease that can lead to 
hospitalization and sometimes even death in children. 
Every flu season is different, and influenza infection 
can affect people differently. An annual seasonal flu 
vaccine (either the flu shot or the nasal spray flu 
vaccine) is the best way to reduce the chances that 
one can get seasonal flu and spread it to others. Flu 
vaccines cause antibodies to develop in the body about 
2 weeks after vaccination. These antibodies provide 
protection against infection with the viruses that are in 
the vaccine. The seasonal flu vaccine protects against 
the influenza viruses that will be most common during 
the upcoming season. Traditional flu vaccines (called 
trivalent vaccines) are made to protect against three 
flu viruses; an influenza A (H1N1) virus, an influenza 
A (H3N2) virus, and an influenza B virus. In addition, 
there are flu vaccines made to protect against four flu 
viruses (called “quadrivalent” vaccines). A flu vaccine is 
needed every season for two reasons. First, the body’s 
immune response from vaccination declines over time, 
so an annual vaccine is needed for optimal protection. 
Second, because flu viruses are constantly changing, the 
formulation of  the flu vaccine is reviewed each year and 
sometimes updated to keep up with changing flu viruses. 
Influenza vaccine effectiveness can vary from year to 
year and among different age and risk groups.[21]

The influenza and pneumococcal vaccines can be given 
at the same time, preferably in different arms.

Case management

The simplification and systematization of  case 
management for early diagnosis and treatment of  
ARIs have enabled significant reductions in mortality 
in developing countries, where access to pediatricians 
is limited. The WHO clinical guidelines for ARI case 

management use two key clinical signs: respiratory 
rate to distinguish children with pneumonia from those 
without and lower chest wall indrawing to identify severe 
pneumonia requiring referral and hospital admission. 
Children with audible stridor when calm and at rest or 
with such danger signs of  severe disease as inability to 
feed also require referral. Children without these signs 
are classified as having an ARI, but not pneumonia. 
Children showing only rapid breathing are treated 
for pneumonia with outpatient antibiotic therapy. The 
choice of  an antimicrobial drug for treatment is based 
on the well‑established finding that most childhood 
bacterial pneumonias are caused by S. pneumoniae or 
H. influenzae. The emergence of  antimicrobial resistance 
in S. pneumoniae and H. influenzae is a serious concern. In 
some settings, in vitro tests show that more than 50% of  
the respiratory isolates of  both bacteria are resistant to 
co‑trimoxazole, and penicillin resistance to S. pneumoniae 
is gradually becoming a problem worldwide.

Conclusions

The evidence clearly shows that the WHO case 
management approach and the wider use of  available 
vaccines will reduce ARIs mortality among children 
by half  to two‑thirds. The systematic application of  
simplified case management alone, the cost of  which is 
low enough to be affordable by almost any developing 
country, will reduce ARIs mortality by at least one‑third. 
The urgent need is to translate this information into 
actual implementation. The international medical 
community is only beginning to appreciate the potential 
benefits of  Hib, influenza, and pneumococcal vaccines. 
Nevertheless, it requires to be used continuously to 
evaluate the vaccines’ cost‑effectiveness in children 
population.
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INTRODUCTION
Bronchial asthma is one of the most common 
chronic diseases among children and adolescents.1,2 
In recent decades, the prevalence of asthma and 
morbidity are increasing. It is a common cause of  
school absenteeism and limitation of activity in  
children. A recent study has reported a current 
asthma prevalence of 11.8% in children aged 13 to  
14 years old.3 The impact of asthma in children 
depends on complex interaction between disease 
severity, reaction of children towards disease, treat
ment efficiency, social roles, and social environment.4

Bronchial asthma, if a remains uncontrolled during 
childhood leads to continuous symptoms leading to 
limitations in physical activities and it can lead to 
development of chronic obstructive pulmonary disease 
during the later years of life.5 Hence proper control 
of the disease is of paramount importance during 
this period to prevent the morbidity due to asthma. 
Bronchial asthma in children makes it more difficult  
for control due to several reasons. It promotes conti
nued dependency on parents because they customarily  
share the long term management of the disease.6 
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Similarly, the limitation of physical activity such as 
sport and dancing, and the need to take treatment  
make them different from their peers.7 Additionally,  
mode of administration via various inhalation devices 
makes it cumbersome for the children to take the 
medicines regularly.8 Also, children become fussy 
about the daily intake of the medicines and tend 
to skip them regularly. Under diagnosis and under 
treatment of asthma are frequent in children and 
many times this is being treated as upper respiratory 
tract infections. This may be partly due to a lack of 
perception of the disease leading to underestimation 
of its severity, tendency to deny the symptoms and 
reluctance to seek medical advice.9

Compliance with therapeutic regimens in asthma, 
especially in adolescence, is low.10 Education has 
been cited as an important component of any 
asthma management strategy, by improving asthma 
knowledge and changing behavior.1 Knowledge,  
attitudes, and beliefs of the parents towards bronchial 
asthma are recognized as being major determinants 
of health behavior. Currently there is little awareness 
about asthma in most of the developing countries, 
including India. Keeping in mind the fact that more  
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and more people are now suffering from this disease, this lack of 
awareness is unfortunate. The fact that parents and patients of 
asthma do not have adequate knowledge about asthma, may lead to  
delays in instituting proper treatment and hence lead to a higher morbi
dity and mortality. The objective of this study was to obtain baseline 
information regarding asthma awareness among the parents of asthmatic 
children in a Indian community. How far removed are these perceptions 
from scientific truth and how serious could their repercussions be on the 
morbidity and mortality caused by the disease? In order to answer these 
questions, we conducted a survey of the parents of asthmatic children 
visiting the tertiary care hospital over a period of 18 months to evaluate 
their perceptions about the disease among their children.

Objectives
To assess the knowledge on bronchial asthma disease among the parents 
of children diagnosed from this condition.
To assess the parent’s attitude towards this disease and treatments options 
available among children with bronchial asthma.

MATERIALS AND METHODS
Population: Patients with bronchial asthma in children between age 
group of 512 years attending Pulmonary Medicine department in a ter
tiary care hospital.
The present study was a hospital based crosssectional study conducted 
in a tertiary care hospital from January 2014 to June 2015. Sample size 
taken was 150 according to formula n =z21α/2 P (1P)/d2.
Sample size: The sample consisted of 150 children with asthma and their 
parents. All the eligible children and their parents were included in the 
analysis since this was a crosssectional study for duration of 18 months.
Methodology: In the present study, children of bronchial asthma attending  
out and inpatient services of Department of Pulmonary Medicine, 
KLES Dr. Prabhakar Kore Hospital and MRC, Belgaum, India, which 
is a teaching and tertiary care referral hospital, were evaluated during 
January 2014 to June 2015. Children between age group of 512 years 
with diagnosis of bronchial asthma were included in the study. Cases 
consisted of all the consecutive patients with the diagnosis of bronchial  
asthma as defined below. Cases having other significant broncho
pulmonary diseases associated with asthma, for example, tuberculosis, 
bronchiectasis, viral infections, bronchiolitis, children less than 5 years 
and parents not willing to participate in the study were excluded from 
the study.
Diagnosis of asthma in selected was based upon following criteria.11 
Consider asthma if any of the indicator is present: Wheezing, high 
pitched whistling sound when breathing out with history of any of the  
following: Course worse particularly at night, recurrent wheeze, recurrent 
difficult breathing, recurrent chest tightness, family history of any allergy 
or bronchial asthma. The patients were evaluated for confirmation of 
diagnosis of bronchial asthma with the help of history, examination, and 
spirometry before and after bronchodilators inhalation.
An easily comprehensible questionnaire was designed; most questions 
were closed, with yes or no answers, although one was open ended. The 
questionnaire was designed to obtain information regarding the parent’s 
perception of aetiology, triggers, asthma symptoms and effectiveness 
of treatment of asthma with focus on aerosol therapy, which included 
metered dose inhalers (MDI), dry powder inhalers (DPI), and nebulizer 
therapy. The patients were asked to identify and describe possible causes 
of asthma with no limit being placed on the number of responses. No  
attempt was made to correct a wrong answer or response until the  
completion of the interview. The open ended question dealt with the  
parent’s personal perception of the best possible management for asthma.

From the detailed questionnaire, the following measurements were made 
for the study: i) Asthma knowledge: For assessing asthma knowledge 
of the parents, the following questions were asked in detail: knowledge  
regarding asthma in their child; familiarity with the symptoms and  
characteristics of the disease; sport and asthma relationship, on impact of 
asthma in school; absenteeism from school due to asthma and treatment 
options available. We have tried to analyze various treatment modalities 
of treatment of asthma, allopathy, homeopathy or ayurvedic. Also focus 
was given to the various types of aerosol therapy, and the parent’s percep
tions regarding this aerosol therapy. Response options were presented as 
true/false and unsure.
ii) Asthma attitudes: Asthma attitude was assessed by using Gibson 
et al.12 questionnaire (15 questions) that consists of four domains. The 
domains assessed were tolerance towards asthmatics (eight questions), 
locus of internal control based on the concept of the degree to which 
a person believes that their own decisions and actions influence their 
asthma (two questions), locus of external control or “powerful others” 
based on the influence of important external people such as a doctor or 
teacher in their asthma management (three questions) and chance (two  
questions). Responses were presented as six point scale for parents, ranging 
from “strongly agree” (scored as 1), to “strongly disagree” (maximum 
score). An average score was allocated to each domain. Higher scores 
represent stronger attitudes in the domains assessed. The Institutional 
Ethics and Review Board approved the study.

Statistical Data Analysis
Statistical analysis was performed using SPSS Software version 10. 
Descriptive statistics were calculated. Mean, median, standard deviation 
and range were calculated for qualitative variables, and frequencies and 
percentages were calculated for qualitative variables as mentioned above.

RESULTS
Demographic characteristics
The mean age of patients in our study was 9.50 (±2.3) years with slight 
male preponderance (M:F 1.54). The mean duration of illness was 3.75 
(±1.2) years. Mean age of onset of disease of asthma was 5.7 (±2.1) years. 
The ratio of urban to rural population was 1.19:1.
Knowledge about etiology and the disease: Out of 150 patients, more 
than twothird of the parents did not know that their child is suffering 
from bronchial asthma disease and all of them had come to know of 
the diagnosis only at our centre. Only 20% of the parents were aware 
about the diagnosis of bronchial asthma in their child. In this study, 
it was observed that parents of asthmatic child identify the disease as  
breathlessness (around 76% ±12%) and recurrent attacks of cough  
(65% ±16%). Another 14.4% (±9%) of parents attribute it to wheezing 
while 41.3% (±11.2%) patients claim it to be recurrent cold and cough. 
About 30.7% (±9.9%) of parents believe it to be some kind of allergy or 
associated with some allergic cause. It was also observed that mothers of 
children had better perception of the symptoms than the fathers, even 
though their educational level was lower than the fathers.
Regarding precipitating factors, 46% (±13.2%) of parents could not relate  
to any cause or factors triggering their disease. Out of remaining 81 parents 
who were aware of their triggers, 58 (71.6%) parents used to avoid them. 
Parents had some knowledge about triggering factors in the food items 
(Table 1). About 87% (±17.5%) of the parents considered respiratory 
tract infections as precipitating factor for asthma, while 13% (±6.9%) 
did not know whether infections can precipitate asthma or not. Another  
31.3% (±9.7%) parents told that the respiratory symptoms get exacer
bated during the seasonal change, especially during winter climate. Dust 
was recognized as precipitating factor by 70% (±21.6%) and smoke by 
63% (±16.8%) of the parents. About 37.3% (±11.6%) observed that cold  
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Table 1: Parents perceptions about triggering factors for asthma

Triggering food/event No %

Cold drinks 56 37.3

Fast foods 46 30.6

Egg 35 23.3

Oily foods 31 20.6

Bakery items 29 19.3

Rice 17 11.3

Multiple 69 46.0

Change of climatic conditions 47 31.3

Table 2: Use of Alternative system of Medicine for Asthma (n= 108; 72%, 
Multiple answers)

Alternative system of Treatment No %

Homeopathic 49 32.7

Ayurvedic 33 22.0

Herbal 21 14.0

Fish treatment 12 6.0

Acupuncture 6 4.0

Naturopathy 4 2.7

Table 3: Parent’s Attitude towards Asthma disease

Patterns of attitude No %

Child does not suffer from
bronchial asthma

81 54.0

Child is having only allergy 46 30.7

Someone with asthma should not use inhalers in class 65 43.3

Asthmatics are less competent at physical sports 71 47.3

Teachers have a negative attitude to students with asthma 49 32.7

Teachers are worried about taking someone with asthma on 
school trips

35 23.3

Children with asthma should not play with other children 29 19.3

Table 4: Reasons for non-usage of Inhaler therapy in Asthma

Reasons No %

Cost of medications 18 12.0

Forgetfulness/Complacency 26 17.3

Dislike of medications 33 22.0

Cultural issues 21 14.0

Attitude towards ill health 36 24.0

Awkward regimens 29 19.3

Poor supervision training/follow up 26 17.3

Distant pharmacy 9 6.0

Difficult to carry 13 8.6

Anger about condition and follow up 29 19.3

Stigmatization 37 24.6

Difficulty with inhaler devices 27 18.0

Side effects 28 18.6

Lack of response 21 14.0

Others 11 7.3

drinks aggravated the symptoms in their child, while 46% (9.8%) identified 
multiple items to be the triggering event. Only 20% (±8.8%) parents 
could recognize house mites as precipitating factor while 28% (±6.5%) 
thought that pollens can precipitate asthma.
Regarding the belief associated with bronchial asthma, almost 77% 
(±17.8%) of parents were ignorant regarding etiology of their disease; 
30.7% (±7.5%) parents believed it to be of allergic etiology; 18.5% 
(±6.4%) parents attribute it to genetic; 5.6% (±1.6%) patients had the  
misconception that it is the curse of God. Regarding the fate of disease, 
majority of parents (41% ± 2.5%) were under the wrong belief that 
asthma is fatal in outcome, while 36.4% (±6.8%) parents believed that 
their disease is absolutely curable. Only 22.6% (±4.7%) parents believed 
that their disease is preventable and can be controlled. Almost half of 
the parents had sought the help of alternative system of medicine for 
the control of the disease, with nearly onethird opting for homeopathic 
treatment before coming to our department (Table 2).

Asthma attitudes and Knowledge about Management
Asthma attitude was measured by question are as assessed by Gibson et al.12 
The responses were presented as six point scale for parents, ranging from 
“strongly agree” (scored as 1), to “strongly disagree” (maximum score).  
An average score was allocated to each domain. There are lots of mis
conceptions about asthma in society and especially among the parents 
if their child is having asthma. More than half of the parents denied that 
their child is suffering from asthma, and emphasized that he/she is just 
having allergic symptoms. About 43.3% (95% CI 1.00 to 1.006) believed 
that their child should not use the inhaler and it would become a habit 
permanently. Another 32.7% (95% CI 0.92 to 1.05) said that the teachers 
have a negative attitude towards their child due to continuous respira
tory symptoms and nearly 23.3% (95% CI 0.89 to 1.05) of teachers are 
worried to take their child to school trips or excursions due to asthma 
symptoms. Nearly 19.3% parents (95% CI 0.99 to 1.03) thought that their 
children with asthmatic symptoms should not play with other children 
(Table 3).
On an average, each child had already visited 3 doctors prior to coming 
to our institution. Oral medications in the form of tablets, capsule, and 
syrups remained the preferred mode of drug administration in 79% 
(±18.6%) patients. This was followed by inhalational route in only 21%  
(±4.8%) patients. Among inhaled therapy, 58% (±11.6%) patients  
preferred dry powder inhalers and 42% (±9.7%) patients preferred 
metered dose inhalers. Out of 150 patients, 63 children were using inhalers 
at the time of study. Half of the parents i.e. 50% know about usefulness of  
aerosol therapy for asthma while rest of 50% does not. Reasons for reluc
tance to inhaled therapy were different: some were not advised by the 
doctor, some find it difficult to use, and 10% think that inhaled therapy 
is harmful or addictive. Even among 21% of children who were using 
inhalation therapy, the compliance rate was very low. Table 4 gives all 
the reasons for discontinuing the inhalation therapy. The most common 
among these were: attitude towards ill health, stigmatization, and dislike 
for medications.
In response to the question that which medications do you keep at home 
for acute bronchospasm, 42% answered that they don’t keep any medi
cation at home. Reasons were different, some lack in knowledge, some 
cannot afford, some of them found it very dangerous to keep medicines 
at home and do self medication. Another 24% kept salbutamol at home, 
27% used antiallergy for acute exacerbation, while 11% kept multiple 
medications.

DISCUSSION
The present study showed that the parents of asthmatic children still 
lack adequate knowledge about asthma and have many misconceptions 
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regarding disease and its treatment. Many of the parents refuse to accept 
the diagnosis of asthma and have poor knowledge about the inhalational 
form of therapy. They have got many misconceptions of inhalers and 
its usage in everyday practice. Asthma is still a neglected entity unlike  
other chronic diseases like diabetes mellitus and hypertension. The findings 
of the present study is similar to that obtained in a recent study done 
in Islamabad, where it was again observed that the level of awareness  
regarding asthma was very low among caregivers for asthmatic children.13  
There is a global problem with asthma management, either under treat
ment due to ignorance or distorted information/knowledge of patients 
about their disease.14 Asthma is on rise globally and average asthmatic 
patient is generally ignorant about his ailment and has misconceptions, 
which needs to be rectified.
Most of our patients, that is, 76 (50%) were from urban population, but 
still were ignorant about their disease. Studies have shown that asthma is  
more prevalent in urban areas than in less polluted areas.15 A large  
numbers of patients (68%) were unaware about the cause of disease, and 
were also having various wrong beliefs associated with asthma. Other  
studies by different authors have reported similar findings.1618 The  
physicians in our hospital disseminated the knowledge of asthma to  
parents and accepted that their child had asthma. This reinforces the 
need for the role that can be played by media, nongovernmental organi
zations and health workers in heath education regarding asthma. Asthma 
is still considered like a stigma by the families and proper treatments is 
not given to the children right from the beginning. As in the present 
study many considers it just an allergy (30.7%), and early treatment is  
not instituted. This leads to progression of the inflammation in the  
airways leading to progression of the disease.
Due to the poor knowledge about the asthma disease, the parents have 
lot of anxieties. Anxieties about their disease or treatments leave some 
asthmatics in an unending cycle of poor disease management, fear, 
symptoms, and resorting to alternative system of medicine in the hope  
of getting ‘‘cured’’ of asthma. We also had 72% parents who tried alter
native system of medicine in the hope of getting their disease cured.  
Studies of Kishan and Singh19 and Pradel et al,20 also reported that  
complete trust and positive attitude of the patients towards other therapies 
for asthma. Similar to our study another study done in Islamabad has 
reported similar results.21 They reported that nearly about 64% of the 
patients were ignorant about the etiology of the asthma disease, and 30% 
of the patients were reluctant to accept the diagnosis of asthma. It was 
also observed that patients had become more concerned of their health, 
with on an average, patient’s visits to the physician had increased to 3.2 
from the earlier 2.1 doctors.
Parents have several myths regarding asthma disease, triggering factors 
and treatment. The parents had many misconceptions regarding triggers 
of asthma. Among them were rice, milk and foods rich in oil. This belief 
leads to with holding of a wide variety of healthy nutritious foods from 
growing children, thereby having an adverse effect on their nutritional  
status and overall growth pattern. These misconceptions need to be clarified 
so that asthmatic children are not deprived of nutrition unnecessarily.22 
Very few parents thought that heredity has anything to do with asthma; 
this was similar to the findings of Hazir et al22 and Hsieh and Chiou,23 
where most of the schoolteachers thought that asthma was an acquired 
illness.
Attitudes toward adolescent asthmatics denoted tolerance, in the sense 
of a positive and understanding attitude to a person with asthma. Both 
teachers and students considered that dominant control of the illness 
should remain with the individual. These findings indicate that the 
school environment is receptive to intervention concerning asthma.  
Teachers’’ understanding about asthma and sports reflects the widespread 
belief confirmed in this study, that asthmatic students’’ performance was  

lower than that of their peers. This indicates a need for more structured 
information and training of teachers if their observations during play or 
games periods are to help identify undiagnosed asthma in teenagers.24 
Similar findings were observed by Leiria Pinto.13 It was found that the 
attitudes of peers towards asthma were clearly different from those of 
the students with asthma. The nonasthmatic peers tended to favor a 
greater role for external influences such as teachers, doctors, and chance 
in determining health outcomes in asthma.
Even though inhaler therapy has been accepted as firstline therapy in 
developed countries, the level of acceptance is poor in our country. Only 
21% were using inhalational therapy for the control of asthma. Even 
among them, more than 60% patients had discontinued inhalers during 
the course of their treatment. Surprisingly in one study,25 it was observed  
that inhalers were considered to be inferior to oral drugs by majority  
of patients (76.3%), rotahalers were used less frequently (12.1%) as 
compared to metered dose inhalers (35.1%). In another study,16 it was 
observed that that majority of patients refused inhaler therapy because  
they were difficult to use (50.4%), difficult to carry (48.6%), habit forming 
(41.9%), last resort (38.2%), and social stigma (36.6%). A study on the 
same subject was also done by the Prasad et al15 about 10 years back; 
and after analyzing two studies,15,21 it was found that there was some 
improvement in the level of awareness in the patients. Preference to use  
inhaled drugs had increased from 5.2% to 36.42% patients. These figures  
clearly reflect that we, as physicians, have been partly successful in creating  
awareness among general public about this disease. In a study from 
Malaysia, most of the parents were concerned about the side effects of 
inhaled medication in addition to the fear of “inhaler dependency”. Other 
concerns voiced by the parents were the cost of inhaled medication and 
difficulty in using inhalers.26 Recently, Gaude et al27 has observed that 
the compliance in bronchial asthma patients was just about 38.6%, and 
even after health education it improved by another 40%. Hence it is not 
only the responsibility of the parents, but also the treating physicians 
should be responsible for proper education regarding the inhalational 
therapy in bronchial asthma. Only then the compliance will improve and 
the disease can be controlled to the optimum level. The patient education 
should be repetitive at every subsequent visit. Hazir et al22 observed that, 
careers who were handling the asthmatic children, they felt that inhaled  
medication was more effective in controlling the symptoms of the  
disease. It could be a result of the fact that most of the children were on 
inhalation therapy for many months or years, and the beneficial effects 
of the inhalation therapy were apparent to the careers.
Most of the parents usually try oral therapy in their children for a variable 
length of time before switching over to inhaled medication. It has been 
observed that the frequency of acute exacerbations and yearly hospital 
visits reduced with inhalation therapy.22 Children’s school attendance  
also improved. According to the careers, when switched over to inha
lation therapy, the children had fewer side effects, such as palpitations, 
tremors, and headaches. None of the carers found inhalation therapy 
difficult to administer once demonstrated. This dispels the prevailing 
concept among medical practitioners that inhalers are not acceptable to 
most people in our country, as they are considered to be addictive and 
supposed to be the last resort in the management of the disease.22 This 
is s misnomer that the inhalers are addictive and should be used as last 
resort. Hence educating the parents play an important role in controlling 
the asthma disease in the children. Even one study which was conducted 
in Puerto Rican community,28 it was observed that there was no notable 
difference in the understanding of asthma between people belonging to 
opposite ends of the economic or education spectrum. Therefore, it is 
required to target all segments of society, irrespective of socioeconomic 
or educational status, and to create better awareness about this disease, so 
that timely medical advice is sought. This will help reduce the morbidity 
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associated with childhood asthma, in addition to improving the quality  
of life of asthmatic patients. Formulation of national programs, conducting  
continuing medical education programs and frequent reminders, such 
as newsletters, are initial steps in improving asthma knowledge and 
awareness in the community.29 The dimension of the asthma problem  
in children and adolescence and its social and economic impact justifies  
assessing the need for the implementation of asthma education programs 
in schools. By improving asthma knowledge, clarifying wrong beliefs 
and promoting the organization in schools of basic medical care in 
asthma exacerbation, we can certainly contribute to the full integration 
of asthmatics in school and to reducing the social and economic costs 
of asthma.
There are certain limitations in this study. Firstly, this is a hospital based 
study; hence the findings cannot be generalized to the community level. 
Secondly, sample size is small and larger study is required to know the  
prevalence of misconceptions in asthma in children. Thirdly, socio 
economic status of the parents was not considered, even though the edu
cational levels were enquired. The socioeconomic status of the parents, 
which can be an important aspect, can influence their knowledge and 
attitude towards the disease. Lastly, we had used local language question
naire, which was translated from English language questionnaire, which 
requires to be validated.
In conclusion, sincere and sustained efforts are required to disseminate 
knowledge about all aspects of asthma and its management among 
parents and to dispel their myths and misconception associated with 
diseases and its therapy. This will help patients to participate in self
management plans and better control of the asthma in their children. 
Asthma management is incomplete without a good tailored patient and 
caregiver’s education programs and such programs should be able to 
augment health education and eliminate misconceptions and stigma in 
community regarding bronchial asthma.
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Attention‑deficit hyperactivity disorder in children 
with idiopathic epilepsy: A cross‑sectional study
Joel Philip, Nanasaheb M. Patil, Mahesh Kamate1

Introduction

Attention deficit hyperactivity disorder (ADHD) 
is one of  the most common neurodevelopmental 
disorders (NDDs) in childhood. It is estimated to afflict 
3–5% of  children worldwide, with a section of  those 
affected continuing to have symptoms in adulthood.[1] 
The primary characteristic of  ADHD is a persistent 
pattern of  inattention and/or hyperactivity‑impulsivity 
that interferes with functioning or a child’s development. 
The problems occur usually in two or more areas 
of  a child’s life: home, work, school, and social 
relationships. The impact of  ADHD may put a strain 
on relationships with family, friends, teachers, and 
colleagues and can also be associated with substantial 
financial burden for individuals, families, and societal 
healthcare services. The prevalence of  epilepsy in the 
general population is estimated to be 1%, with onset 

commonly in early childhood.[2] For more than three 
decades, investigators have documented significant 
psychopathology associated with pediatric epilepsy. 
In one of  the original community‑based studies, 29% 
of  children with uncomplicated epilepsy had a higher 
incidence of  psychiatric disturbances relative to 12% of  
children with chronic, nonneurologic illnesses, and 6.6% 
in the general population.[3] In terms of  the type of  
psychopathology, several investigations have identified 
a wide variety of  emotional and behavioral psychiatric 
symptoms including anxious, depressive, disruptive, and 
psychotic symptoms.

However, not many studies have looked at the correlates 
between NDDs, including ADHD as currently 
classified under Diagnostic and Statistical Manual 
of  Mental Disorders, Fifth Edition (DSM 5)[1] and 
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epilepsy – both presumed to stem from maturational 
deficits in the developing brain. There is a need for 
Indian studies relating to NDDs, especially in special 
populations. Hence, there is a need to examine ADHD, 
the most commonly occurring NDD in children with 
epilepsy (CWE). This study can help clinicians dealing 
with CWE to become more proactive in identifying 
comorbid ADHD, prompting early liaison with 
psychiatric services.

Objectives

The objectives of  the study were two‑fold:
•	 To	 study	 the	 prevalence,	 phenomenology,	 and	

clinical features of  ADHD in children with 
idiopathic epilepsy

•	 To	 study	 the	 clinical	 correlates	 of 	 ADHD	 in	
childhood idiopathic epilepsy.

Materials and Methods

Patients attending the Pediatric Neurology Outpatient 
Services at KLE Hospital and MRC between January 
01, 2014, and January 01, 2015, were recruited into 
the study as per the inclusion and exclusion criteria. 
The diagnosis of  idiopathic epilepsy was made by the 
pediatric neurologist as per the existing guidelines laid 
down by the International League Against Epilepsy. 
Electroencephalogram was carried out and interpreted 
by the treating neurologist. Intelligence testing was 
performed by the in‑house psychologist using the 
Stanford‑Binet Intelligence Scale (5th Edition) to rule 
out intelligence deficit. The primary caregiver of  each 
patient was interviewed after informed consent was 
obtained.

Detailed history and sociodemographic information 
were assimilated using a predesigned proforma. 
Details were gathered regarding the type and duration 
of  seizure, response to medication, and presence of  
other comorbid psychiatric disorders such as learning 
disability and conduct disorder. Sociodemographic data 
assimilated included details of  age, sex, residential 
status, occupation of  primary earning member, 
socioeconomic status of  the family, family history of  
epilepsy and relevant psychiatric disorders, birth and 
developmental history and personal history. A general 
physical and systemic examination was also performed.

Following this, the Abbreviated Conners Scale was 
administered to screen for ADHD. Children who scored 
15 or above on this scale were assessed using the DSM 5 
criteria to make a diagnosis of  ADHD. Children who fit the 
criteria for diagnosis were further subclassified into one 

of  the three subtypes – inattentive, hyperactive‑impulsive, 
or combined presentation. The parents were also advised 
to follow‑up with the psychiatry department of  the same 
hospital for further management.

Sampling

Purposive sampling technique was used.

Sample size

Sample size was determined as follows:

n = 4 pq/d2

where P = 38%
q = 100−38%
d = absolute error = 10%
n = 4 × 38 × 62 ÷ 100 = 94

Inclusion criteria

We included:
•	 Patients	with	a	diagnosis	of 	idiopathic	epilepsy
•	 Age	group	between	6	and	18	years	of 	either	gender
•	 Patients	whose	guardians	gave	informed	consent	to	

be part of  the study.

Exclusion criteria

We excluded:
•	 Patients	with	symptomatic	epilepsy
•	 Patients	with	 any	 other	 identifiable	 childhood	

physical disorder (protein energy malnutrition, 
nephrotic syndrome, etc.)

•	 Patients	with	 intellectual	deficit	 (IQ	<	70)	as	per	
the Stanford‑Binet Intelligence Scale (5th Edition).

Statistical analysis

Data collected were tabulated using Epi Info 7 (Centers 
for Disease Control and Prevention (CDC) in Atlanta, 
Georgia (USA)) and subjected to appropriate statistical 
analysis. P <0.05 was considered statistically significant. 
Results were tabulated and discussed.

Results

This cross‑sectional study describes the prevalence of  
ADHD in CWE, sociodemographic profile of  affected 
children, and impact of  psychosocial characteristics 
in the development of  behavioral problems in CWE. 
These attributes have been differentiated individually 
with respect to age and gender. The effect of  seizure 
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variables and anti‑epileptic drugs on the development of  
ADHD has also been studied. 23.4% of  CWE were found 
to have features of  ADHD as compared to 3–5% of  the 
general population. The “inattentive” subtype of  ADHD 
was most common in CWE, accounting for 60% of  the 
entire sample. The mean age of  CWE with features 
of  ADHD was 9.36 years. ADHD was more common 
among the upper and upper‑middle classes. Most came 
from a rural background. There was no history of  
consanguinity in the parents or any other significant 
past or family history in these children. Majority of  
children with ADHD had generalized seizures with 
childhood onset. 50% of  children with concomitant 
ADHD continued to have sporadic seizures compared 
to 19% of  CWE without ADHD. 13% of  CWE with 
ADHD were on more than 2 AEDs, whereas only 2% 
of  CWE without ADHD required more than 2 AEDs. 
85% of  CWE with ADHD were on sodium valproate as 
an anti‑epileptic drug. 30% of  CWE with ADHD were 
already on stimulant medication; the remaining 70% had 
features that were as yet not recognized or treated. There 
was no apparent worsening of  seizures even following 
initiation of  stimulant therapy.

Discussion

ADHD is a phenomenon that has held the interest 
of  physicians and parents for decades. It impinges 
and intrudes rudely on the subtle art of  parenting 
and is a source of  much distress for children and 
caregivers alike. Often the underlying disorder is 
either neglected or unidentified, and children are 
wrongly labeled as “naughty” or “stupid.” They fail 
to get the support that they need, both at school and 
home, to cope with their illness, with the result that a 
majority of  affected children fail to perform to their 
full capabilities. ADHD is a common phenomenon 
afflicting 3–5% of  school going children worldwide. It 
is found to be even more widespread in children with 
comorbid neurological ailments, most notably epilepsy. 
The proportion of  CWE and comorbid ADHD has 
been studied, albeit perfunctorily, in western studies; 
however, data pertaining to the same are deficient in 
Indian scientific literature. In this study, we attempted 
to measure the fraction of  CWE with underlying 
features of  ADHD and recognize sociodemographic 
correlates for our findings. An effort was also made 
to look for any significant association between 
ADHD and the type of  epilepsy, including the effect 
of  anti‑epileptic medication on the manifestation of  
behavioral problems. Furthermore, the differences in 
presentation between different age groups and genders 
have been described.

A multitude of  studies done in both community and 
hospital settings has demonstrated that ADHD has 
a greater prevalence in CWE when compared to the 
general population. In our study, which was hospital 
based, 22 out of  the calculated sample size of  94 
were found to have features of  ADHD, representing 
23.4% of  the total sample. This figure was found to 
be statistically significant, closely approximating the 
prevalence of  26.4% propounded by Jones et al. in their 
study in epilepsy clinics.[4] The most widely quoted 
community‑based study, the “Isle of  Wight” study 
undertaken by Rutter et al., reported a prevalence of  
ADHD of  38% in CWE.[2] This difference in prevalence 
rates may have been due to differences in study design 
and methodology. Our finding was thus found to be in 
concordance with that of  studies conducted in settings 
most closely resembling ours. The high prevalence of  
ADHD in CWE thus advocates the need to sensitize 
physicians and pediatricians to aggressively look for 
ADHD in CWE.

In our study, nearly 70% of  children with ADHD 
showed features of  the “inattentive” subtype, followed 
by 22.73% of  children with the “combined” subtype and 
9.09% showing purely hyperactive symptoms. Dunn 
et al. concluded that the inattentive subtype is twice as 
common as the combined subtype in CWE.[5] These 
findings were replicated in our study.

It was found that 80% of  the sample had generalized 
seizures while 10% suffered from simple partial 
and complex partial seizures each. This finding is 
in concordance with a previous study published by 
Caplan et al.,[6] which showed that children with 
generalized seizures were more predisposed to 
develop psychiatric problems. Our finding is further 
substantiated in a study conducted by Dunn et al. 
in 2003,[5] which showed that more children with 
generalized seizures had symptoms of  ADHD 
compared with children with other seizure subtypes. 
The use of  stimulant drugs to treat behavioral 
problems in CWE has always been a fiercely debated 
topic. This is because the use of  stimulants, notably 
methylphenidate, has been associated with an increase 
in seizure frequency and a poorer response to AEDs. 
Studies such as the one conducted by Santos et al. 
in Brazil is ample testimony to this observation.[7] 
In our study, 7 out of  the 22 children who tested 
positive on the Conners scale had already been 
identified by the treating pediatric neurologist to 
have florid behavioral problems and had been started 
on stimulant medication for control of  the same. 
Three children had been started on atomoxetine, 
three were on clonidine, and one child was on 
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methylphenidate; however, all of  them had been on 
the medication only for a short duration. At the time 
of  interview, their seizures continued to be under 
control and there was no worsening of  epilepsy 
symptoms reported as yet. Owing to the inadequate 
duration of  stimulant therapy, it was not possible at 
this time to make an inference regarding the role of  
stimulants in precipitating seizures. However, from 
our data, although limited, it appears that stimulant 
treatment may be useful in the management of  
ADHD in epilepsy.

Conclusion

This study is one of  the most comprehensive studies 
done in India till date focusing on the prevalence and 
characteristics of  ADHD specifically in idiopathic 
epilepsy. Moreover, it is also one of  the first in the 
country to be entirely hospital based, with the sample 
drawn from a specialty outpatient service. The use 
of  approved rating scales and established criteria to 
make the diagnosis by a trained evaluator has helped 
to lend further credibility to the study. An attempt has 
also been made to assess the possible advantages and 
limitations of  treating ADHD in epilepsy with stimulant 
medication. The findings of  this study can help make 
diagnosticians more vigilant for the recognition of  
behavioral problems in the subgroup of  idiopathic 

epilepsy, which by its very nature is more predisposed 
to the development of  ADHD.
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INTRODUCTION

Terra firma-forme dermatosis (TFFD) is a bizarre, 
acquired and idiopathic dermatosis [1]. The disorder 
was initially reported as a distinct entity by Duncan 
et al., in 1987. The Latin phrase terra-firma mean‘dry 
land’ and denotes a cutaneous discoloration resembling 
‘dirt’ (hence the alternative name Duncan’s Dirty 
Dermatosis) [2].

CASE REPORTS

Case 1

A 26-year-old male presented with a 15 days history 
of persistent scaly pigmented patches on the nape 
of neck. Patient gives history of not taking bath for a 
period of 7 days.

Cutaneous examination revealed brown-grey patches 
on nape of neck (Fig. 1).

There were islands of normal skin within the patches. 
Initial tentative clinical diagnoses were terra firma-forme 
dermatosis, pomade crust, confluent and reticulated 

papillomatosis and acanthosis nigricans. A ‘wipe test’ 
with 70% ethyl alcohol accomplished clearance of 
lesions (Fig. 2).

Case 2

A 70-year-old male presented with a 25 to 30 days 
history of persistent scaly pigmented patches on the 
left leg. Patient gives history of admission in hospital 
for a systemic condition since 10 days.

Cutaneous examination revealed brown-grey patches 
on anterior surface of left leg (Fig. 3). There were 
islands of normal skin within the patches. A ‘wipe 
test’ with 70% ethyl alcohol accomplished clearance 
of lesions (Figs. 4 and 5).

DISCUSSION

TFFD is a recently described cutaneous pigmentation 
disorder. It is probably more prevalent than cited in 
the Literature. The disorder affects all age groups (age 
range: 3 months to 72 years) and both genders [1,3]. 
Clinically, TFFD is characterized by brown-grey, 
velvety, pigmented patches or plaques [2]. Involvement 

ABSTRACT

Terra firma-forme dermatosis is characterized by ‘dirty’ brown-grey cutaneous patches and plaques that can simply 
be eradicated by forceful swabbing with alcohol pads. The pathogenesis has been attributed to abnormal and delayed 
keratinization. Although affected patients present with typical lesions, the disorder is not well-known by physicians. 
From a clinical point of view, we lay emphasis on its unique expression and diagnosis/treatment. From a histological 
perspective, we highlight its resemblance to dermatosis neglecta and speculate on the role of ‘neglect’ in a patient 
with seemingly adequate hygiene. The role of urea containing emollients in the development of this disorder remains 
to be determined.

Key words: Dermatitis neglecta; Dermatosis neglecta; Terra firma-forme dermatosis
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of the face, neck, trunk or ankles is usual, although 
unusual sites such as scalp, lips, chest, axilla, back, 
umbilical area, pubis, arms and legs have been 

reported [3-5]. The distribution may be localized, 
generalized or symmetrical. Rarely palpable verrucous 
or papillomatous plaques, reticulated patches and focal 
slight scaling have been observed [4].

Symptomatic cases are rare; however, TFFD is a cause 
of cosmetic concern [1].

The histopathological description encompasses 
prominent lamellar hyperkeratosis with focal areas of 
compact whorled orthokeratosis [1], papillomatosis, 
mild acanthosis and deposition of keratotic material 
within the valleys between the papilla [5]. There is no 
parakeratosis. Dermal inflammation is trivial [2,5]. Other 
findings with special stains include increased melanin 
content in the compact hyperkeratotic and basal areas of 
the epidermis (Fontana-Masson) [1], scattered keratin 
globules throughout stratum corneum (Toluidine 
blue) [1,5] and occasional yeast cells indicative of 
Pityrosporum (Periodic Acid Schiff) [5,6].

Figure 1: Multiple  scaly pigmented patches on the nape of neck.

Figure 2: Wipe test.

Figure 3: Multiple scaly pigmented patches.

Figure 4: Wipe test.

Figure 5: Clearance of the lesions.
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The diagnosis of TFFD is confirmed by forceful 
rubbing with a gauze pad immersed into 70% isopropyl 
alcohol [1,2] or ethyl alcohol. This diagnostic test 
prevents unnecessary laboratory work-up or biopsy [3]. 
In addition, it offers a magical and prompt therapeutic 
cure for the disorder [1,2]. A pink normal skin 
underneath is exposed after the wiping procedure [5]. 
Reappearance isunusual once the skin is devoid of 
‘dirty’ appearance. Prophylactic weekly application 
of alcohol has been recommended for resistant or 
recurrent cases [1]. Patients should be reassured about 
the benign nature of TFFD and educated about the 
cleaning procedure.

Differential diagnosis includes acanthosis nigricans, 
confluent and reticulated papillomatosis, pityriasis 
versicolor, epidermal nevi, dirty neck syndrome of 
atopic dermatitis and dermatosis neglecta (DN) [1,3,5].

Most of these disorders can be excluded by alcohol swab 
test [1,3]. DN results from ‘neglect’, i.e. poor hygiene or 
inadequate skin cleansing [6]. TFFD is distinguished 
from DN arbitrarily by presence of adequate hygiene, 
absence of cornflake-like brownish scales and successful 
eradication of pigmentation with isopropyl alcohol in 
the former and effective clearance of lesions with soap 
and water in the latter [1,2,4-6].

However, isopropyl alcohol is operative in both 
disorders [1,5].

Histologically, DN is similar to TFFD, except for 
the absence of whorled hyperkeratosis in DN [1,5]. 
Nevertheless, the distinction between TFFD and DN 

is blurred and there seems to be a considerable clinical 
and histological overlap between the two disorders.

CONCLUSION

Dermatitis neglecta is an underreported, asymptomatic, 
but aesthetically bothersome dermatosis. Physicians 
need to be aware of this condition that can be clinically 
diagnosed and effectively and inexpensively treated.

Consent

The examination of the patient was conducted 
according to the Declaration of Helsinki principles.
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INTRODUCTION

Amyloidosis is a generic term originally coined by Rudolf 
Virchow in 1854, which denotes extracellular deposition 
of a proteinaceous substance composed of one of a 
family of biochemically unrelated proteins depending on 
the underlying condition, and which is associated with 
considerable tissue dysfunction [1]. Amyloid deposition 
may be localized to one organ system or it may involve 
multiple organs depending on which amyloidosis is 
classified as localized or systemic. Localized cutaneous 
amyloidosis, which includes macular amyloidosis and 
lichen amyloidosis, is a benign common disease without 
systemic involvement. Skin may also be involved in 
systemic amyloidosis. Systemic amyloidosis is classified 
into primary, secondary and familial [2]. Primary systemic 
amyloidosis may be idiopathic or myeloma-associated. 
Secondary systemic amyloidosis is associated with many 
chronic inflammatory disorders. Skin involvement is 
common in primary amyloidosis whereas secondary 
amyloidosis rarely involve skin [1]. Systemic amyloidosis 
is usually a disease of the elderly.

CASE REPORTS

Case 1

The first case of 61 year old male presented with 

features of asymptomatic waxy papules on the face 
especially involving the periorbital areas (Fig. 1) and 
features of macroglossia (Fig. 2) were seen along with 
purpuric lesions (Fig. 3) involving the face, neck and 
groin. Thickened palms and fingers associated with 
burning sensation, difficulty in moving fingers.

Other changes seen were Hepatomegaly, left ventricular 
hypertrophy and 10% plasmacytoma was seen 
on bone marrow biopsy. Evidence of renal failure 
like raised blood urea and serum creatinine along 
with urine albumin was present. Because of the 
typical presentations, diagnosis of primary systemic 
amyloidosis, was suspected clinically and confirmed by 
histopathology. Histopathological features noted were 
epidermis showing hyperkeratosis and focal atrophy; 
dermis showing diffuse deposits of eosinophilic hyaline 
material extending into subcutaneous tissue (Fig. 4).

Case 2

36 year old male presented with Weight loss, weakness, 
fatigue, and asymptomatic raised lesions on face since 
3 months.

On examination Macroglossia with lateral teeth 
indentations and fissures on tongue (Fig. 5).

ABSTRACT

Primary systemic amyloidosis is a rare condition. We report two cases of primary systemic amyloidosis. Both the cases 
were without any hematological abnormality. Cutaneous features were the predominant presenting symptoms in 
these patients. The patients presented with typical waxy lesions on face and macroglossia. Diagnosis was confirmed 
by histopathology with haematoxylin and eosin staining and Congo red staining.

Key words: Primary systemic amyloidosis; Macroglossia; Congo red stain
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Multiple waxy papules, nodules and tumefactive 
lesions in oral mucosa (Fig. 6), periorbital and 
perioral areas (Fig. 7). Ecchymotic patches were 

seen on face and trunk. Investigations revealed a 
low complete blood count with Haemoglobin of 
7 gm/dl. Blood urea of 89 mg/dl, Serum creatinine. 

Figure 1: Periorbital pigmented waxy papules. 

Figure 2: Macroglossia.

Figure 3: Multiple areas of purpura in the inguinal region.

Figure 4: Dermis with diffuse deposits of eosinophilic hyaline material 
extending into subcutaneous tissue. H&E – 40x.

Figure 5: Macroglossia with fissures and lateral teeth indentations.

Figure 6: Multiple waxy papules and purpuric lesions on the oral mucosa.
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2.8 mg/dl and Urine albumin - 3+, serum and urine 
electrophoresis was normal. USG abdomen revealed 
grade 1 renal parenchymal disease. Biopsy H and E 
staining –Eosinophilic amorphous material. Congo red 
staining - brick red staining of amyloid (Fig. 8). Bone 
marrow examination was normal.

Prior to the study, patient gave written consent to the 
examination and biopsy after having been informed 
about the procedure.

DISCUSSION

Amyloidosis is a group of diseases characterized by 
extracellular deposition of beta-sheet fibrils. In the 
systemic forms, the amyloid causes progressive organ 
dysfunction leading to death of the patients. Over 20 
proteins capable of amyloid formation have been 
identified. They include immunoglobulin (Ig) light 
chains in primary systemic amyloidosis (AL), Ig heavy 
chain (AH), amyloid A in secondary amyloidosis (AA), 
beta2-microglobul in  in  dia lys i s -associated 
arthropathy (Ab2M) and amyloid beta protein (Ab) in 
Alzheimer’s disease and Down’s syndrome. There are 
also hereditary forms that include transthyretin (ATTR), 
apoli-poprotein A-I (AApoAI) and A-II (AApoAII), 
gelsolin (AGel), lysozyme (ALys), fibrinogen A-alfa 
chain (AFib) and others.  Another amyloidogenic 
protein is leukocyte chemotactic factor 2 (LECT2) [3].

Inherited amyloidosis is due to mutation in certain 
precursor protein, which makes them susceptible to 
mis- folding. In case of primary systemic amyloidosis, the 
amyloid is derived from monoclonal immunoglobulin 
light chain and is called as AL amyloid where L stands 

for light chain of immunoglobulin molecule. In case 
of secondary amyloidosis which is associated with 
many chronic inflammatory diseases, amyloid fibrils 
are derived from cleavage fragment of the circulating 
acute phase reactant serum amyloid A protein (SAA), 
hence called as AA amyloid. Serum amyloid A protein 
is synthesized in liver during inflammation [2]. It 
has been proposed that in macular and lichen 
amyloidosis, focal epidermal damage and filamentous 
degeneration of keratinocytes is followed by apoptosis 
and conversion of filamentous masses (colloid 
bodies) into amyloid material in the papillary 
dermis [1]. The reason that many diverse conditions 
are associated with amyloidosis may be because each 
of these conditions results in excessive production of 
proteins that are prone to mis-folding [2] In multiple 
myeloma-associated AL amyloidosis, precursor light 
chains of immunoglobulin (Bence Jones protein) 
are produced in large quantity by malignant plasma 
cell clone and can be detected in serum or urine by 
electrophoresis. Multiple myeloma is a malignancy 
of plasma cell. Amyloidosis develops in about 15% 
of patients of myelomatosis [1] Majority of patients 
of AL amyloidosis do not have obvious B-cell/plasma 
cell neoplasm (idiopathic). These patients might have 
underlying B-cell dyscrasia in which production of 
abnormal protein, rather than production of tumor 
masses, is the predominant manifestation [2]. In one 
study from Lebanon, of 39 cases of systemic amyloidosis, 
21 were of AL type and out of these 21 cases of AL 
amyloidosis, 9 (43%) were associated with multiple 
myeloma and 12 (57%) were idiopathic [4].

Cutaneous involvement is seen in 40% patients with 
AL amyloidosis. Cutaneous manifestation depends 

Figure 7: Multiple waxy papules and tumefactive plaques on periorbital 
and perioral areas.

Figure 8: Special stains for amyloid deposits in the form of Congo red 
are positive for amyloid.
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upon the site of amyloid deposited. Amyloid deposition 
in superficial dermis produces shiny waxy translucent 
papules and common sites for predilection are eyelids, 
retro-auricular areas, neck, axilla. Infiltration of nail 
matrix by amyloid may produce ridging, splitting 
and brittleness of nail plate [1]. Similar lesions and 
distribution was noted in both our patients and nails 
were found to be dystrophic. Amyloid deposited around 
pilosebaceous unit leads to the destruction of hair, 
producing alopecia. Diffuse infiltration of scalp skin 
results in the enlargement of skin which gets thrown 
into longitudinal folds resembling cutis vertices gyrata. 
Diffuse infiltration of large area of skin may simulate 
scleroderma [1].

Amyloid infiltration of vessel wall causes capillary wall 
fragility, which leads to purpura and ecchymosis after a 
minor trauma or even spontaneously. Periorbital area is 
one of the common sites of expression of purpura. The 
capillary fragility may be demonstrated by pinching the 
skin. Ecchymotic lesions were present in both cases. 
Purpuric lesions with normal platelet count and normal 
coagulation profile should suggest the possibility of 
capillary fragility [1].

Amyloid deposition in tongue leads to macroglossia. 
Tongue is diffusely enlarged and firm and there 
may be tooth indentation along its lateral border. 
Amyloidosis is the commonest cause of macroglossia 
in adults [1]. Macroglossia if severe might lead to 
dysphagia. Macroglossia with tooth indentation was 
present in second case.

Hepatomegaly occurs in 50% of patients and 
splenomegaly in 10%. Hepatomegaly was present in 
our case 1. Cardiac involvement leads to conduction 
defects, arrhythmias, congestive cardiac failure and 
may account for 40% of deaths. Our first patient had 
left ventricular hypertrophy and second patient had 
no cardiac involvement as indicated by normal ECG 
and X-ray chest.

Carpal tunnel syndrome is seen in up to 25% of patients 
of primary systemic amyloidosis [1], as was present in 
our case 2. Renal involvement presents with proteinuria 
and renal failure. It is one of the bad prognostic 
indicator and was present in our case 2 as indicated by 
proteinuria and USG findings.

Both the patients were diagnosed as having primary 
amyloidosis on clinical ground. Diagnosis was confirmed 
by demonstration of amyloid in skin biopsy. Clinically, it 

is difficult to distinguish primary, secondary or familial 
form of amyloidosis. Immunohistochemical staining 
using commercially available antisera is useful for 
classifying the type of amyloid deposited in tissues [5], 
which was not done in our patients, this being a 
resource poor setting. Biopsy is very important for the 
diagnosis. Hematoxylin and eosin staining suggests 
the possibility of amyloidosis but Congo red staining 
confirms the diagnosis. Congo red staining results in 
a brick red color of amyloid when seen under ordinary 
light and under polarized light shows classical green 
birefringence. Unfortunately, polarized microscopy is 
not easily available in developing country like India. 
In systemic amyloidosis, amyloid deposits are seen in 
dermis, subcutaneous tissue and blood vessels, where 
as in localized cutaneous amyloidosis, deposits are 
seen only in papillary dermis; subcutaneous tissues and 
blood vessels are not involved.

Prognosis in AL amyloidosis is poor and major causes of 
death are cardiac and renal failure. The median survival 
of patients with myeloma-associated amyloidosis is five 
months and 2.1 years for patients with primary systemic 
amyloidosis [1]. Prognosis depends upon the extent 
of involvement. Treatment of amyloidosis is aimed at 
reducing the supply of precursor proteins [1]. In AL 
amyloidosis, the precursor is immunoglobulin light 
chain produced by B lymphocytes/plasma cells hence 
treatment with cytotoxic agents like melphalan and 
prednisolone that reduces plasma cell proliferation is 
useful [1]. Chemotherapy will be useful only when 
precursors are supplied by plasma cells like AL amyloidosis.

In localized cutaneous amyloidosis, such as lichen 
amyloidosis and macular amyloidosis, where precursors 
are derived from keratinocytes and not from plasma 
cells, alkylating agents or any other chemotherapeutic 
agents will not be beneficial and may be harmful [6].

These cases of systemic amyloidosis are presented for 
its rare occurrence. High index of suspicion is necessary 
for the diagnosis of such rare cases.

Consent

The examination of the patient was conducted 
according to the Declaration of Helsinki principles.
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ABSTRACT

It is a disease due to infection with the filarial worms Wuchereriabancrofti, Brugiamalayior B' llmori, out of

which W.bancrofti is the commonest one . Transmission is by the bite of infected mosquitoes of the

CutexAnopheles, or Aedesspecies. Common manifestations of lymphatic filariasis areasymptomatic

microfilaremia, filarial fever, and lymphatic obstruction & occultfilariasis, including tropical pulmonary

eosinophilia. Here we report a case of lymphatic filariasis , a27 year old lady with gradually progressive non

pitting edema of right leg & left arm & mass over the genitalia.

KEYWORDS: Filariasis, mosquitoes, Diethyl carbamazine
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INTRODUCTION

Nine filarial species commonly infect man but the

lymphatic dwellers, Wuchereriabancrofti,

Brugiamalayi, and the subcutaneous filarial dweller

Onchocerca volvulus are responsible for most

infections. The slender elongated worms are called

filaria because of the hair-like shape of the adults. Most

commonly caused by Wuchereria bancrofti & Brugia

malayi or Brugia timori. Adult tzV. bancroftiare hair-

like white-colored worms.

Transmission is by the bite of infected mosquitoes of

the Culex, Anopheles, or Aedes species. Bancroftian

filariasis is transmitted by Culex quinquefasciatus.

Aedes aegypti, Anopheles gambiae, Anopheles

funestus, Aedeskochi, Aedes scutellaris, and Aedes

vigilax. lncubation period from infection to the

development of clinical disease varies trom2-10 years

CASE REPORT

A 27 year old female presented to KLEH opd with

chie{ complaints of swelling of right leg & left arm since

5 -years. The swelling was progressive in nature,

painless and was associated with skin lesions over

the left hand & right foot on interdigital spaces. She

also had similar swelling over the genitalia. She had

history of staying in Uttar Pradesh. No h/o similar

problem in family. On mucocutaneous examination,

she had non pitting edema o{ right leg and left arm

with discoloration and few skin colored papules to

nodules on the dorsum of thumb and interdigital space

of right foot. They were non tender, firm on palpation'

On examination of genitalia, hyperpigmented swelling

with few nodules were present on the labia majora'

No lymph node enlargement was present.

Orhl mucosa was normal' Blood investigations

showed Hb 10gm%, TLC 9200 ; ESR 80 mm at end

of one hour & eosinophilia (900cells/mm3)'The patient

was started on tab diethyl carbamazinel00mg TDS

for 1 month

Figl: showing skin colored papules overthe left hand

with non pitting edema
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Fig2 : showing non pitting edema with few skin colored
papules to nodules over right foot

DISCUSSION

Lymphatic filariasis remains one of the most important
infectious diseases worldwide. People staying in
endemic tropical or sub tropical areas for a long time
are at greatest risk. Lymphatic filariasis takes long time
to develop. Life Cycle of the adult worms begins as it
reside in the lymph nodes or the afferent lymphatic
channels in man for 10-18 years. The female worm
produces large numbers of microfilariae, which appear
in the blood 4-12 months after infection. They remain
in the afterioles of the lungs during the day and emerge
in the night when the biting mosquitoes are most
active.

They are deposited on the skin of the new host during
the fresh bite, but transmission can occur only if they
can penetrate through the puncture at the site of bite.
They find their way to the nearest lymph gland where
they mature to adult forms in 3-12 months and finally
settle in the lymph nodes, lymphatics, or the
subcutaneous tissues. Adult worms are usually found
lying coiled in dilated lymphatics.

At one end of the spectrum of disease are persons
with no signs of infection or disease; others may be
asymptomatic microfilaria carriers. At the other end
are those who develop filarial fever and chronic
pathology as a result of immunological response to
the worm.

Three common manifestations of lymphatic filariasis
are asymptomatic microfilaremia, filarial fever, and
lymphatic obstruction. (1,2) & occult f ilariasis,
including tropical pulmonary eosinophilia. (3) The
incubation period f rom infection to the development of

clinical disease varies |rom 2-10 years for
of endemic areas, and 2-4 months for imm

Asymptomatic microfilaremia is usually an incidentai

finding detected when peripheral blood smears are

taken during filarial surveys in endemic areas. The

patients are rarely symptomatic and appear to be

clinically unaffected. The early filariasis patients

usually present with painf ul swellings on the scrotum,

arms, or legs. On examination, there is funicuiitis,
epididymitis, orchitis, and scrotal edema.
Lymphadenitis in the form of swellings of the
inguinal,(4) femoral or epitrochlear lymph nodes
followed by streaky lymphangitis and filarial fever are

other common presentations. Genital involvement is
seen almost exclusively in bancroftian filariasis (6) and

lymphangitis is confined to the groin, lymph nodes,

testes, and spermatic cord. chronic lymphatic filariasis

includes lymph node enlargement, thick lymph
channels, lymph scrotum, hydrocele, chyluria,
chylocele, chylousascitis, elephantiasis(5) &

lymphedema

Non invasive methods for diagnosis of lymphatic
filariasis include USG & MRI which demonstrates the

continuous twirling motin of echogenic particles
representing either adult filarial worms or Microfilaria
in scrotal lymphatics(Fl LARIAL DANCE SIGN)

Definitive diagnosis of f ilariasis rests on the
demonstration of the parasite, either adult worms in

the lymphatics or microfilariae in the peripheral blood,

hydrocele fluid or chylous urine. [\4icrofilariae may be

demonstrated in the blood, hydrocele fluid, or chylous
urine. These fluids can be examined directly, after
con centrati on by centrif u gati o n in 2"k tormal i n (Knott's

technique) or after membrane f iltration (3-5 m - -

Nuclepore filter). Giemsa can be used for staining. The

best time is between midnight and 02:00 hours.
Nocturnally periodic microfilariae can be demonstrated

in the blood in the daytime following a small dose of

diethylcarbamazine (100-150 mg). This
diethylcarbamazine provocative test flushes the
microfilariae from the lungs into the peripheral blood.

Peripheral blood eosinophilia with diurnal variationis
seen in early cases. Biopsy of enlarged lymph nodes

may reveal the adult coiled worm on histology.
Serological tests are available to detect filarial antigens
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and antibodies. The filarial fluorescent antibody test

(FAT), antiadult antibodies, enzyme-linked

immunosorbent assay (ELISA),(7) Xenodiagnosis,

using mosquitoes that feed on infected patients and

are subsequently dissected after two weeks to detect

microfilaremia, is possible in only select centers' A

positive Mazzolli reaction within a few days after

starting treatment with diethylcarbamazine is a

possible indicator of the disease. Lymphangiography

and lymphoscintigraphy may be required prior to

planned surgical intervention. Fine needle aspiration

cytology from affected lymph node clinches the

diagnosis by demonstration of filarial worms

Treatment is with Diethylcarbamazine (DEC) (8)

which is also macrofilaricidal and is widely used' It is

both macro- and microfilaricidal. lt has no direct lethal

action against the microfilariae but modifies them so

that they are easily engulfed by phagocytes and

removed from circulation. lt is given in the dose of

6 mg/kg body weight daily in three divided doses after

meals for two or three weeks. Brugian filariasis is more

susceptible to treatment with DEC. lt is given in the

dose of 3-6 mg/kg body weight per day up to a total

dose of 18-72 mg/kg bodY weight.

Levamisole has been used in the dose of 2'5 mg/kg

per week for long durations as a microfilaricidal drug'

Mebendazole in the dose of 500 mg t'i'd' for three

weeks has also been tried as a microfilaricidal drug'

Hydrocele can be repeatedly drained or managed

surgically. Chyluria can be corrected surgically'

Elephantiasis in the early stages can be treated by a

"nodovenous shunt" which leads to surgical

decompression of the lymphatic system' Late cases

of established elephantiasis require removalof excess

subcutaneous tissue with spilt skin grafting onto a

muscle bed (Charles' oPeration).

ln endemic countries mass administratiqr of a single

annual dose of oral albend azole 400m9 & Diethyl

carbamazine 6mg/kg body weight is recommended

for prevention of transmission of filariasis' Several

subunit vaccines have been identified for prophylaxis'

howeverthere are still no effective vaccinesavailable'
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ABSTRACT 

ABSTRACT 

The cornea, conjunctiva and the limbus comprise the tissues at the ocular surface. All of them are covered by stratified, 

squamous, non-keratinising epithelium and a stable tear film. The ocular surface health is ensured by intimate relationship 

between ocular surface epithelia and the preocular tear film. It is essential to establish accurate diagnosis for appropriate 

management of complex ocular surface disorders. Management has improved with introduction of the limbal stem cell concept 

and amniotic membrane transplantation. 
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Ocular surface, limbal stem cell, ocular surface disorders, ocular surface reconstruction, amniotic membrane grafting, limbal 

stem cell transplantation. 
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INTRODUCTION: The anterior surface of cornea which is 

bathed by tear film is made up of highly organised non-

keratinised stratified squamous epithelium with plentiful 

desmosomes and tight junctions, providing permeability 

barriers to non-ionic solutes. The conjunctival epithelium 

varies from stratified to columnar and has numerous mucin-

secreting goblet cells. The limbus is a unique structure that 

acts as a junctional barrier separating the conjunctiva and 

cornea. Limbal stem cell deficiency may lead to the invasion 

of the cornea by conjunctival cells including goblet cells, a 

process termed conjunctivalisation of cornea. 

There are two types of ocular surface failure. The first 

one is characterised by squamous metaplasia and loss of 

goblet cells and mucin expression. This is consistent with 

unstable tear film which is the hallmark of various dry-eye 

disorders. The second type of ocular surface failure is 

characterised by the replacement of the normal corneal 

epithelium with an invaded conjunctival epithelium in a 

process called limbal stem cell deficiency. 

Ocular surface diseases such as Stevens-Johnson 

syndrome, chemical and thermal burns, ocular surface 

tumours, immunologic conditions, radiation injury, inherited 

syndromes (such as aniridia), and ocular pemphigoid can 

severely compromise the ocular surface and cause 

catastrophic visual loss in otherwise healthy eyes. Based on 

the pathogenic nature of limbal involvement, corneal surface 

diseases can be divided in two categories. Category I 

diseases destroy the epithelial stem cell population. The 

destruction can be caused by chemical/thermal injuries, 

Stevens-Johnson syndrome, and multiple surgeries or 

cryotherapies applied on the limbal regions, contact lens 

induced keratopathy, lens-wearing injuries or toxic effects 

from lens cleansing solutions (rare) can also cause limbal 

stem cell (SC) damage. Category II diseases include diverse 

causes such as aniridia, keratitis associated with multiple 

endocrinal deficiencies, neurotrophic keratopathy, and 

pterygium/ pseudopterygium which represents a milder form 

of corneal disease where limbal SC dysfunction is not due to 

the total loss of limbal SC, but rather is associated with a 

gradual loss of limbal SC population. Management includes 

“limbal cell transplantation”. 

 

CASE REPORT 

Case 1: A 26-year-old male, farmer by occupation with toxic 

epidermal necrolysis came with chief complaints of 

diminution of vision, watering, burning sensation, inability to 

open both the eyes since two and half years. There was a 

history of fever with chills followed by rash all over the body. 

He was prescribed some oral tablets and IM injections by a 

local doctor. Later, he developed ulcers in oral cavity. 

Associated with gradual painless diminution of vision in BE, 

watering, redness, photophobia and unable to open his eyes 

and pain on trying to open forcibly. On ocular examination: 
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Visual acuity for distance: Right eye-PL positive, PR accurate 

left eye-not able to perceive light. Tylosis, madarosis, 

hyperpigmentation of surrounding lid skin. Symblepharon 

formation in right eye. Ankyloblepharon formation in left 

eye. Treatment started with antibiotic eye drops q.i.d., 

tobramycin eye drops q.i.d., lubricating eye drops and eye 

ointment once a day, antibiotic eye ointment once daily. 

Right-sided symblepharon release with amniotic membrane 

graft followed by left-sided ankyloblepharon release with 

symblepharon ring was done after 2 weeks. 

 

 
 

 
 

Case 2: A 13-year-old male presented with diminution of 

vision and inability to open his right eye since 3 months. He 

had a history of hydrated lime (chuna) falling accidently in 

his right eye 3 months back followed by redness and 

watering, burning type of severe pain in his right eye, which 

he rubbed vigorously and consulted a local ophthalmologist 

who washed his eye thoroughly with water for about 30 

minutes and removed the residual lime from the eye and 

prescribed 4 types of eye drops. The patient then noticed 

DOV in right eye after 8 to 10 days, insidious in onset and 

gradually progressed over a period of 3 months to the 

present state where he can only perceive light and was 

unable to open his right eye even with his fingers since 3 

months after the injury. On Ocular examination: Visual 

acuity for distance: Right eye- PL positive, PR inaccurate, 

Left eye- 6/6. There were thick fibrous adhesions between 

inner margin of upper and lower lid, sparing a small part of 

the lateral and medial lid margins, suggesting of total 

symblepharon in right eye. Right eye symblepharectomy 

with amniotic membrane graft with symblepharon ring was 

done followed by antibiotic-steroid eye drops 6 times a day. 

 

 
 

 
 

Case 3: A 26-year-old male, factory worker, came with 

complaints of caustic soda falling accidentally in his left eye 

3 days back followed by redness, watering, burning 

sensation, photophobia and sudden onset of diminution of 

vision. He washed his eyes thoroughly with cold water, but 

his symptoms did not improve. On ocular examination: 

Visual acuity for distance: Right eye- 6/6, Left eye < 6/60. 

Conjunctival congestion, mild chemosis, cornea appeared to 

be hazy iris and other details were not clearly visible. Patient 

was started on antibiotic-steroid eye drops 6 times a day, 

cycloplegic eye drops 3 times a day, lubricating eye drops 4 

times a day. After 5 days of topical treatment, patient did 

not respond well and amniotic membrane transplant with 

symblepharon ring was done in left eye for better corneal 

healing. 
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Case 4: A 60-year- old female, farmer, with right eye grade 

3 nasal pterygium with complaints of fleshy mass in left eye 

since 8 months, associated with mild foreign body sensation 

and watering with history of chronic exposure to sun. On 

ocular examination: Visual acuity remained unaffected. 

There was thick, fleshy, vascular and triangular fold of 

conjunctiva from nasal side encroaching on to the cornea of 

right eye, suggested grade 3 nasal pterygium. Pterygium 

excision with amniotic membrane transplant under LA was 

done. Postoperatively followed by artificial tear drops 3 times 

a day and antibiotic steroid drops 6 times a day. 
 

 
Preoperative 

 

 
Postoperative 

 

Case 5: A 17-year-old male, student, with chemical injury 

to left eye came with complaints of diminution of vision of 

left eye since 6 months. History of chemical injury (with lime) 

to left eye 15 months back and was asymptomatic for 8 

months followed by formation of gradual and progressive 

adhesions between upper and lower lid of right eye during 

the course of 6 months, associated with gradual painless and 

progressive diminution of vision in left eye. On ocular 

examination: Visual acuity for distance: Right eye-6/6, Left 

eye-HMCF. There was symblepharon formation in left eye. 

Left eye symblepharectomy with amniotic membrane graft 

with symblepharon ring was done followed by postoperative 

treatment with antibiotic-steroid eye drops 6 times a day. 

 

 
 

 
 

DISCUSSION: Amniotic membrane transplantation is 

currently being used for continuously widening spectrum of 

ophthalmic indications. It has gained widespread attention 

as an effective method of reconstruction of the ocular 

surface. Amniotic membrane has a unique combination of 

properties, including the facilitation of migration of epithelial 

cells, the reinforcement of basal cellular adhesion and the 

encouragement of epithelial differentiation. Its ability to 

modulate stromal scarring and its anti-inflammatory activity 

has led to its use in the treatment of ocular surface 

pathology as well as an adjunct to limbal stem cell grafts. 

Amniotic membrane transplantation has been used for 

reconstruction of the corneal surface in the setting of 

persistent epithelial defects (PED), partial limbal stem cell 

deficiency, bullous keratopathy and corneoscleral ulcers. As 

the AM, being continuously moistened by tears, provides 

adequate hydration to the regenerating epithelium and 

protects it from the abrasive effect of an abnormal palpebral 

conjunctiva. It has also been used in conjunction with limbal 

stem cell transplantation for total limbal stem cell 

deficiency.1 
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Amniotic membrane grafts have been effectively used as a 

conjunctival substitute for reconstruction of conjunctival 

defects following removal of pterygia, conjunctival lesions 

and symblepharon. In pterygium surgery, AM could serve as 

an useful alternative to conjunctival grafts when there exists 

a very large conjunctival defect to cover in primary double–

headed pterygium in previous multiple failed surgeries or in 

the context of preserving superior bulbar conjunctiva for 

future glaucoma surgeries.2 The advantages of AMT over 

conjunctival autografts and mucous membrane grafts, 

include superior postoperative cosmesis, absence of donor 

site morbidity complicating the harvest of mucosal and 

conjunctival autografts. In SJS, ocular cicatricial pemphigoid 

and toxic epidermal necrolysis, immune-mediated 

inflammation must be controlled prior to surgery and with 

AMT, creditable improvements in the ocular surface 

inflammation, deepening of fornices, decrease in the 

severity of vascularisation and absence of recurrent corneal 

erosions. Severe shield ulcers that do not respond to surgical 

debridement and phototherapeutic keratectomy PTK.3 

Amniotic membrane transplantation combined with 

surgical debridement is an effective alternative modality in 

the management of these ulcers. The renewed basement 

membrane promotes epithelialisation, reinforces cellular 

adhesion and prevents epithelial apoptosis.4 

 

CONCLUSION: Various disorders of the ocular surface still 

pose a clinical challenge in ophthalmic surgery. Since 

modern preservation methods were introduced, the AM, 

procured in sterile conditions following a caesarean section, 

has experienced a renaissance as a basement membrane. 

Today, it is hard to imagine reconstructive surgery of the 

ocular surface without it. It provides practicing 

ophthalmologists with a particularly multifaceted instrument 

to tackle the challenges posed by disorders of the surface of 

the eye successfully. AMT is used in acute ophthalmological 

care to treat chronic diseases of the surface of the eye, as 

the newest development, using tissue engineering, as a 

biomatrix to treat severe stem cell deficiency of the ocular 

surface. The success of AMT is dependent on the underlying 

condition and given the suboptimal results in some 

indications, stringent case selection is recommended. 

The low rate of intraoperative and postoperative 

complications and the avoidance of immunosuppression are 

other advantageous features of this procedure. The utility of 

AM in healing ocular surface defects is unquestionable. 

However, there is still a lack of evidence based on 

randomised controlled studies to prove the benefits of AMT 

compared to other alternative modalities of treatment. 
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i ophthalmic Manifestations of c ervicofaci ar Actinomycosis
A Case Report
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]. 1.

Actinomycosis is a rare type of infectious bacterial disease.Unlike other infections,actinomycosis is able tomove gradually and infiltrate the body's tlssue, causing swelling and inframmation. Eventuagy, there is tissuedamage and scarring' pus filled abscesses appear in the face, neck, mouth, rungs or the gastro-intestinaltract' small hoies leaking pus form in the affected tissue. Here we present a case report of 34 years ord femarepatient with cervico facial actinomycosis wit[secondary optic atrophy in the reft eye. The diagnosiswas.established on the basis of history, direct ophthalmoscopy, MRt scan of the brain (prain+contrast), tissuebiopsy.

ABSTRACT

KEYWORDS: Actinomycosis, Optic atrophy, canaliculitis, keratitis,

INTRODUCTION

Actinomysis lsraeli species is a gram positive, cast
forming, non acid fast, non spore forming anaerobic
bacirus that is difficurt to isorate and identify. Among
ophthJ"rmic manifestations- of cervico faciar
actinolnycosis most reported cases of actinomycosis

,j[- kerali_tis; A primary corneal utcer attributalte to

corneal trauma, other ocular involvement include
'conjunctivitis, canaricuritis, brepharitis, kerancuritis,
crystalline kertopathy, post surgical endophthalmitis.
This condition has a femare preplnoerance with higher
prevalence in low socio economic status.

L, cASE REPoRT

A 34 years old female patieni presented to our OpD
of ophtharmorogy for diminution of vision in the reft
eye. She gives history of RTA 10 years back during

\ which she had developed erosions on her cheek skin.u 6 months later she developed painless nodules on
surface of her face and neck. These nodules were
initially painless and gradually progressive in size. The
surface of these nodules was rough and was not
associated with discharge.

The nodures graduaily began to urcerate associated

with bloody discharge from the surface.of the nodures.
About 4 months later she started complaining of pain
in the noOules which was insidious in onset, gradually
progressive, dragging in nature and radiating to her
forehead. 3 years back she developed a similarnodule
over the eyelid of her left eye which was gradually
progreisive in size, rough surface, notur.o.Lt"O*iti
discharge. she deveroped diminution of vision in her
left eye about 2 years later. She also complainb of
drooping of her left upper eyerid associated wittr
headache.

endophthalmitis, ophthalmoplegia

On ocular examination facial symmetry was
asymmetrical due to the left upper eyelid swellingwith
lateral dystopia. There was no perception of light in
her left eye and the vision in her right eye was 6/80
(snellen's chart ). She had severe degree of ptos"s in
her left eye . On anterior segment examination of her
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Sinus Mucocele

A Case Report

ABSTRACT

INTRODUCTION

Orbital Mucocele can occur when sinus mucoceles
-*eaRnot naturaliy drain through the nose. instead they

grow and slowly invade adjacent orbitaltissues.

Genehlly arising from the ethmoid orfrontar sinuses,
orbitdl mucoceles are muious or fluid filled cysts
which-gan displace the eye. frontatr,nrr rr"oil;
can'force the eye down. Ethmoid tumours will push
the eye out and maxillary lesions can elevate or push
the eye in. Lasfly orbital mucoceles originating in the
sphenoid sinus can compress the optic ierve resulting
in loss of vision.

CASE REPORT

sinus Mucocele usually develops when the drainage of normalparanasalsinus secretions isobstructed. Theyare benign cystic tumours arising at the expense of the paranasar sinus mucosa rined by non neoptasricepithelium and containing usually sterile mucous.

Hereby we present a case report of a24years old patient diagnosed with ethmoidal mucocele. The diagnosisof ethmoidal mucocele was based on histoi!{ anatomicar b;J;;, ;ilr*#, aunifestations and cT scanand MRlimaging.

KEYWORDS: Eilimoid sinus, Mucocele, Haemangioma.

Mahesh I. Magdum, Arvind
Depanment of Ophthalmolo W, KllUniversiry

L. tnagi, Umesh Harakuni, Vshwendra Sisodia
INMC, KLES Dr. prabhakar Kore fforpt,J e. frlRC, Belagavi. trndia

history of watering from the left eye since 2 years. He
also complaints u*f diminution of vision iri the left eye
which was insidious in onset and, gradually
progressive. patient denies of any chronic disease as
well as similar complaints among the family members.

Ocular examination of left eye revealed mild degree
of ptosis with good levator function, visual acuity of
counting fingers at a distance of 2m with lateral
dystopia and extra ocular movements normal in afl

, the 9 diagnostic positions of gaze.

On slit lamp examination both direct and consensual
light reflex were normal but the pupil was oval in
shape. lt also showed presence oi posterior sub.
capsular cataract in the left eye. Right eye anterioi
segment examination was within normal limits.

Direct ophthalmoscopy revealed presenc e of ahazy
medium, oval and tilted disc with retinal folds. Right
eye direct ophthalmoscopy revealed that fundus was
within normal limits.

L.

A24yearsold male patient presented to our out patient
department of ophthalmology for a swelling of size
5 cm x 4 cm on the inner side of the left eye for the
past 2 years. The swelling was initially of the size
3 cm x 3 cm in the year 2014. Following which he
came to our OpD and was advised to undergo incision
and exploration of the swelling. After the excision the
patient had complete relief of symptoms but 3 months
later it again appeared at the same site and was
gradually progressive in size. patient arso comprained
of discharge of clear watery fluid from an opening on
the superior aspect of the swelling. He also gives

Diagnostic workup revealed normal complete blood
picture , normal biochemistry findings. CT Orbit and
PNS (Plain + Contrast) revealed the presence of an
isointense homogenous mass arising frorn the
ethmoidal sinus and causing erosion of the lamina
papyracea with many hyper vascular channels_
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DISCUSSION

Mucocoeles are cysts of mucous content that affect
the paranasal sinuses. They have expansive nature,

slow growth anO may eventually impair important
neighbouring structures such as orbit and intracranial
cavity.

Mucocoele is a cystic lesion of the epithelial recover
layer that affects the paranasal sinuses, contains thick
mucous inside, has slow growth and expansive
characteristics. lts aetiology has not been fully defined
yet but it is believed that it is caused by obstruction of

drainage ostium of affected paranasalsinus owing to

the chronic processes of rhino sinusitis (infectious,

allergic), naso synosa! polyps, craniofacial traurna,
previous surgery, beni$n tumours (osteomas , bone
fibrous dysplasia), or malignant neoplasms. lt occurs
more frequently in frontal and ethmoidal sinuses, but

sphenoid and maxillary sinuses may also be affected.

This diseasg has equivalent incidence in men and
women and normally affects people on their 3rd and
4th decades of life. This disease is more prevalent in

asian descendent.

Mucocogles tend to expand, remodel and reabsorb
bone w.alls of affected paranasal sinus changing their
integrity and occasionally affecting neighbouring
structurds such as orbit and intracranial cavity.
Pathophysiology of the mechanism of bone
reabsorption produced by mucoceles is still obscure.

The clinical picture varies according to the invcrvei
region, which may cause facial pain, headache, nasal

obstruction, diplopia, watering, reduction of visual

acuity, displacement of ocular globe, facialoedema,
cerebral abscess and meningitis.

The diagnosis is based on imaging examination. Even

though simple x ray may show opacification, bone

erosion or expansion of mucocele, CT scan is the

preferred examination because it evidences bone

involvement, assesses intracranial and / or orbital

extension and supports surgical planning.

Differential diagnosis of mucocele includes
encephalocoele, cholesterol granuloma, meningioma,

nasa angio fibroma, cave!'nous haemangionna and

malignant neoplasm. Treatment ol mucocele is

surgical and the axis routes may be external or

endonasal. The current tendency is to conduct
functional, little invasive and low morbidity procedure

with nasosinosal endoscopic surgery, with
marsupialisation and abundant drainage of the lesion,

pi'eservin g the epithelium.

CONCLUSION

Mucoceles are benign lesions of expansive
characteristic that may cause severe complications
at orbital and intracranial levels and for this reason

they should be diagnosed and treated early.
Marsupialisation with drainage through nasosinosal

approach prove to be a safe and efficient procedure.
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Llrmphangio ma Circums crip tum

A.M. Pandit, shivakumar Patil, B. Siddaramappa, B.S. Manjunathswamy, Swathi s.
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ABSTRACT

Lymphangioma Circumscriptum (LC) is an uncommon hamartomatous malformation that is characterized by
the presence of translucent, discrete or grouped vesicles (frog spawn appearance). LC are often present at
birth or develop by 5 years of age. They can be divided into two major groups: classical and localized, based
on the age of onset and the extent of involvement. Here we report a case of localized variant of Lymphangioma
Circumscriptum who presented to the out patient clinic with asymptomatic vesicles over the upper back since
5 years.

KEYWORDS: Lymphangioma circumscriptum, frog spawn
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INTRODUCTION:

Lymphatic malformations or lymphangiomas are
benign proliferations of the lymphatics classified as
superficial lymphangioma circumscriptum (LC) and
deep Cavernous lymphangioma [1]. LC was first
described by Fox and Fox in 1B7g under the name
"lymphangiectodes" and the present term was given
by Morris in 1889. [2] These ill defined aggregates of
relatively small, abnormal lymphatic channels are the
most common type of lymphatic malformations. They
can occur anywhere on the skin (favoring the proximal
limbs and chest) or in the mouth (including the buccal
mucosa, lips, tongue and oralfloor). [3]The common
sites involved are the neck, axilla, breasts, chest and
buttocks. Lesions have also been described in the
vulva and in the perianal region and are sometimes
mistaken for anogenital wart. [2]

CASE REPORT:

A24year old male patient presented to the Out patient

Department of Dermatology with complaints of
asyrnptomatic lesions over the upper back since S

years. the lesions were not associated with any
constitutional symptoms. There was no HiO any drug
intake or systemic lllness prior to development of these
lesions. No family H/O of similar complaints. On
examination , patient was moderately built and
nourished. His general condition was good, afebrile

with a pulse rate o176lmin, blood pressure of 1 261A0

mm Hg. On examination of the skin, multiple grouped
hyperpigmented papules with few vesicles present
over the left side of the upper back giving rise to frog
spawn appearance and few hyperpigmented papules
lying discretely in the left scapular region. Mucosa hair
and nails were examined and were found to be normal.

Frog spawn appearance

A punch biopsy was taken from the lesions and
subjected to histopathology. On examination, dilatation
of the dermal papillae with thinning of the overlying
epidermis was seen.The dilated dermal papillae
showed several markedly diiated lymphatic channels
containing lymph and some RBCs incompletely lined
by a single layer of endothelium. A few dilated thick
walled lymphatics were seen in the deep reticular
dermis. Rest of the dermis showed a sparse
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perivascular lymphocytic infiltratO. Radio frequency
ablation was done to remove the lesions.

Dilated lymphatic vessel
within dermalpapillae

DISCUSSION:

LC is a benign tumour of the lymphatic system with
inherent hamartomatous lymplratic malformation. The
synonyms are "capillary lymphangioma,,
"lymphangiectasia" and "dermal lymphangioma,,. The
basic pathology in LC is the presence of dilated
lymphatic cisterns in the subcutaneous plane with
communication to the large dermal lymphatics, finally
forming multiple clustered vesicles with clear, yellow,
pink or hernorrhagic fluid over the skin surface as blow
out phenomenon. These abnormal lymphatics are not
connected to the normal lymphatics. lt occurs due to
a developmental defect of the lymphatics leading to
sequestration of cisterns in tlre subcutaneous plane.
It is not associated with lymphedema of the diseased
area due to the presence of normal lymphatics.

ln i970, Peachey et al divided LC into classic and
localized forms. The classic variety is seen at, or soon
after birth, with lesions often larger than 1cm2, seen
over the proximai limbs. The localized form can be
seen at any age and is smaller than 1cmr. [4]

LC can occur as a congenital and acquired form. The
congenital form will be larger in presentation and the
acquired form will be small and circumscribed. ln a
Iarge case series by Ghaemmaghami et al, they
described 13 cases of congenital and 24 cases of
acquired lymphangioma circumscriptum over the
vulva. [5]

LC is asymptomatic in its localized form, but the most
common symptom is oozing of clear fluid mixed with
blood which occurs spontaneously or after minor
trauma. The common site of involvement are axillary
folds, shoulder, upper arm, scrotum, penis, rectum

and vulva. [6] Rarely it can present in zosterifo rrn.

distribution. [7] :-\

The differential diagnosis of LC include molluscum
contagiosum, herpes zoster and viral warts.

Complications are rare and include bleeding, pain ,

cellulitis due to staphylococcus aureus infection and
malignancy. Few cases of lymphangiosarcoma have
been reported in patients previously treated by
radiation therapy. LC has been commonly associated
with lymphedema of the lower limbs and cystic
hygroma; also with Proteus, Cobb and Maffucci
syndromes.

Apart from histopathological examination, Doppler
ultrasound is used to distinguish macro cystic from
microcytic lesions as well as exclude any high flow
and therefore vascular component. MRI is the best
for delineating the extent of the lesion. [B]

The treatment of choice for LC is radical surgery [9].
The main indication for therapy is cosmetic. lf the
disease is asymptomatic it is better to be left alone as
simple excision is often followed by recurrence. The
only way to cure is to remove the superficial
component as well as the deep lymphatic cisterns
through radical surgical excision of the lesions.
Palliative treatment include cryosurgery,
electrocautery, FIF ablation, superficial radiotherapy
and injection of a sclerosant such as hypertonic saline/
STS/polidocanol or doxycycline into the cistern. [10-
121.
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MacularAmyloidosis:

A Case Report
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ABSTRACT

Macular amyloidosis is one of the causes of skin pigmentation and a rare form of primary cutaneous amyloidosis.

Etiopathogenesis of macular amyloidosis has not yet been fulty clarified; a number of risk factors are involved,

among them is, chronic friction in particular. Here we present a 4?-year-old female patient with macular

amyloidosis. The diagnosis of macular amyloidosis was based on history, on longterm persistence of the

disorder, friction due to constant use of nylon brush, localized pruritus and constant urge to scratch, grayish-

brown pigmentation over the left scapular area.

KEYWORDS: macular amyloidosis, primary localized cutaneous amyloidosis, friction, amyloid AK

L lNTRODUCTION:
Amyloid is a proteinaceous substance that is

deposited in skin and or tissues. Amyloid has certain

characteristic physico-chemical properties like
congophilia and green birefringence under polarized

light (1). Deposition of amyloid in skin is cutaneous

amyloidosis which may be primary or secondary.

Macular amyloidosis is a less common variant of
primary localized cutaneous amyloidosis. Usually an

idiopathic condition but occasionally associated with

autoimmune disorders. The condition has a female
preponderance. lt is a pruritic eruption comprising of

small brownish macules distributed in a rippled pattern

mostly over back and extensor aspect of
extremities(1).

)ASE REPORT:

A 42- year old female patient presented to our
outpatient department of dermatology for itchy dark

lesions over back. The pigmentation had developed 5

years back and gradually increased in intensity to

attain present state. The patient didn't complain of any

obvious discomfort other than mild pruritus in that
region which used to intensify with warm weather.

Patient gave history of rubbing with nylon brush while

bathing since 4 to 5 years. Patient denied of any atopy

or any chronic disease as well as similar complaints

in family members. There was no history of
inflammation at that site in past.

Cutaneous examination revealed eruption over left

scapular region comprising of small brown macules

which were coalescing to form irregular patch

approximately of size 10 X 8cm of indistinct margin

with a rippled pattern. {Fig 1}

Fig 1 : Poorly delineated

brownish
hyperpigmented patch

with a slightly rippled
pattern over skin of left

scapular region.

Diagnostic work up revealed normal routine
biochemistry findings, normal urine examination
finding, negative urinary Bence Jones proteins,

negative stool parasites, normal thyroid function tests

and normal Serum calcitonin. X-ray of spine showed

no degenerative changes. Patient was not willing for

skin biopsy.

DISCUSSION:
Amyloidosis is a group of rare disorders characterized

by accumulation of fibrillar material, amyloid.
Chemically amyloid is not a uniform substance but a

group of substances consisting of 16 different fibrillar
proteins (2, 3). ln primary cutaneous amyloidosis,

amyloid AK originates from keratinocytes, specially

from keratin intermediate filaments (2, 3).
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Amyloidogenesis in macular amyloidosis depends on
number of factors, like prolonged friction, atopy, genetic
predisposition, racial and familial factors, Epstein bar
virus infection, environmental factors (temperature,
light, warm weather). Most of the authors believe that
Iocalized trauma in the form of continuous friction,
scratching or manipulation while taking bath with skin
cleansers, with use of gloves, brushes, plant stalks
may result in genesis of amyloid due to mechanical
damage to keratinocytes (4). lt has been proposed
that basal layer keratinocytes die due to apoptosis or
release keratin bodies to the dermis, where they are
lined with anti-keratin antibodies. Upon being
phagocytosed by macrophages, they are believed to
take active part in the formation of AK amyloid,
transforming proteins with previously o structure into
B pattern proteins(4).

The Histo-pathological appearance of cutaneous
amyloidosis shows mild enlargement of dermal
papillae containing a homogeneous, amorphous
material corresponding to amyloid. Melanophages and
scanty lymphohistiocytic infiltrate can be found in
papillary dermis. The presence of amyloid can be
confirmed by congo red stain with which appears light
red. (2)

On differential diagnosis, it may be difficult to
discriminate residual hyperpigmentation and macular
amyloidosis, or some forms of circumscribed atopic
dermatitis, which may occasionally be present before
the onset of macular amyloidosis. ln these cases, not
only amyloid but also melanophages and scant
inflammatory infiltration are found in histopathology
slides. Differentiation of notalgia paraesthetica and
macular amyloidosis may also pose a problem. ln the
former, sensory neuropathy is usually induced by
spinal nerve compression, dLre to degenerative
changes of the spine. (which results in
hyperpigmentation of the skin in the dermatome
innervated by the nerve involved) (5).

Therapeutic effects are only partial and transient
because amyloid is hard to dissolve attempts can be
made with moderate strength corticosteroids by use
of occlusive technique or intra-lesional application.
There are reports on the beneficial effect of retinoids:

however, iata on long-term follow up are lackinc
Retinoids are strong inducers of apoptosis and can
also stimulate macrophages for phagocytosis and 4
elimination of amyloid AK deposits (6). ln case of
severe itching, distractors (mentholatelotions or
creams) and capsaicin can be given. Topical dimethyl
sulfoxide (DMSO) can be used(7). Newer modalities
of treatment like cyclosporine, cyclophosphamide,
NBUVB, dermabrasion of affected area, pulsed dye
laser, Q switched Nd YAG laser(1064nm and 532 nm)
Can be used (B).

CONCLUSION:
Maculai' amyloidosis is a rare form of primary
cutaneous amyloidosis. The issue may have been
underestimated in clinical routine since discoloration
can be primarily considered as a cosmetic problem.
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Reverse Hybrid Total Hip Replacement
A Case Report
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ABSTRACT:

choice of prosthesis for younger patients is still of debate. Frevision rate after totar hip repracement in the[1T,fi1':::::11;jJH:Tff;:"ij',j'fl[T:#:[Hr,*:*1j;d1tr" lrhe purp..".,,r," s,udy

fiyWOnOS: Total hip replacement; Reverse Hybrid; young patient
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orthopaedic Trauma Association (orA) crassification.
Functional outcome was assessed with the help of
Average Constant-Murley-Score. Follow up was done
at 6 weeks, 10 weeks ,14 weeks and thereafter till the
union was complete. patients were excluded from the
study if they had a neurovascular injury skin abrasions
compromising the overlying skin, metastatic cancer
of the clavicle, severe osteoporosis, or Open
Reduction lnternal Fixation of a previous clavicle
fracture.

Figurel: X-ray showing Ap
view of clavicle with
midshaft displaced
fracture

Figure 2: X+ay showing
post-operative Ap view of
midshaft displaced
clavicle fracture treated
with recon plate.

RESULTS:

Out of 20 patients, j 5 had road traffic accident, 3 had
a fall on outstretched hand and 2 patients had a simple
fallon the shoulder. 14 patients were male and 6 were
female. 16 clavicle fractures were of right side and
remaining 4 were of left side. For 6 patients
reconstruction plate (6,7,g hole) was used, locking
compression plate (6,7,g hole) was used in 1.1 patients
and in 1 patient dynamic compression plate was used.
Fladiological time of union was B_12 weeks in 1g
patients and '12-14 weeks in remaining 2. Functional
outcome was excellent in 15 patients, good in 3
patients and fair in 2 patients. There were no poor
results. There were no cases of malunion and non_
union. All patients achieved full range of motion of the
shoulder jointby 14 weeks post surgery.

Figure 3: showing excellent range of motion achieved
after 10 weekspost operative.

DISCUSSION :

Recent studies have shown 1O%to 15% incidence of
nonunion in conservatively treated clavicle fractures.
Hill et al. reported a 1 S%nonunion rate and S 1 % patient
dissatisfaction rate in conservatively treated displaced
middle-third fractures of the clavicle.3 Fractures of the
mid-shaft clavicle with a shortening of more than 2
cm predispose to nonunion. Although malunion is
commonly asymptomatic and is described as a pure
cosmetic concern, according to the latest studies,
functional limitations can occur. Clavicular shortening
of > 15.nnm has been associateci with shoulder
discomfort and dysfunction and can change shoulder
dynamics. Malunion and non_union may also be
symptomatic, producing pain, neurovascular
compromise, and upper extremity weakness.
Nonunion rates are much greater for displaced
fractures and are reported to be as high as gg% rt
treated non-operative.Rockwood et at. showed that
nonunion almost always involves the middle third of
the clavicle. ln his series, BO% of nonunion occurred
in the displaced and shortened mid-shaft cravicre
fractures.a Robinson et al.tounda significantly higher
non-union rate (21%)for displaced comminuted mid_
shaft clavicle fractures treated nonoperatively.s ln our
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_udy, 90.k of the patients had complete radiological
'ny union at the end of .12 

weeks and in 10% patients
"{-. ,n occurred by the end of '14 weeks. rn the riterature,

clavicle plate has been tried anteriorry as welr and have
given fair resurts but we chose the rarger superior
cravicre surface for prate pracement urhich in{urn gave
satisfactory results and is thought to be
biomechanically more stable than anterior plate
pracement'Newer surgicar techniques rike Elastic
intramedullary nairing described by Juber et ar and the
new-generation intramedullary device (Rockwood
Clavicle Pins, Depuy) designed with a differential
pitch are also being used successfully.

CONCLUSION:

- The treatment cf the cravicre fractui.es is stiil
controversiar and debated. For middre third dispraced
clavicle fractures open reduction and internar fixation
with prate is the best treatment modarity. patients were

,.,,ible 
to return to work at the earliest possible time with\- quick relief from pain and a shorter hospital stay.

A randomized controiled triar with a rarger sampre size
is required in future to confirm the outcome for the
patients treated for dispraced mid-cravicre fractures.

Yisit our website:
www.klehospital.org
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Square-edge intraocular lens versus 
conventional round-edge intraocular 
lens in prevention of posterior capsule 
opacifi cation: A randomized clinical trial

INTRODUCTION

Cataract is the leading cause of blindness worldwide.[1] 
Posterior capsule opacifi cation (PCO) is the most frequent 
complication a  er cataract extraction, which can occur 
in up to 50% of cases.[2]

PCO can be treated by neodymium-doped yttrium 
aluminum garnet (Nd:YAG) laser capsulotomy with its 
own adverse eff ects. PCO disturbs fundus examination 
and optimal treatment by photocoagulation or vitrectomy 
in eyes with vitreoretinal disorders. Thus, the resolution 
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Abstract

Aim: To determine whether square-edge polymethyl methacrylate (PMMA) intraocular 
lens (IOL) is superior in preventing clinically signifi cant posterior capsule opacifi cation 
(PCO) and better visual outcome when compared with round-edge PMMA IOL in 
manual small-incision cataract surgery (MSICS). Settings and Design: Tertiary care 
hospital-based randomized controlled clinical trial. Materials and Methods: A 
randomized clinical trial of 1 year in which 128 patients were randomized into two groups 
to receive round-edge IOLs (Group A) or square-edge IOLs (Group B) after MSICS and 
followed up for 10 months; during follow-up, the best corrected visual acuity, grades, 
and type of PCO were documented. Statistical Analysis Used: Data analysis was done 
using chi-square test. Results: Out of 128 patients, the incidence of PCO was 83.6%, 
out of which 85.9% were in Group A and 81.2% were in Group B. Visual outcome was 
better in Group B, which was statistically signifi cant (0.003). The fi brous type of PCO 
was the commonest type seen in the study irrespective of the group. There was less 
incidence of PCO in capsulorrhexis (with relieving incisions) and complete cortical 
cleanup cases. Diff erence in neodymium-doped yttrium aluminum garnet; Nd:Y3Al5O12 
(Nd:YAG) laser capsulotomy rates were not statistically signifi cant between the two 
groups (P = 0.784). Conclusions: This study showed that square edge PMMA IOLs 
had less clinically signifi cant PCO rates and better visual outcome when compared to 
round-edge PMMA IOLs.

Key words: Manual small-incision cataract surgery (MSICS), posterior capsule 
opacifi cation (PCO), round-edge polymethyl methacrylate (PMMA) intraocular lens (IOL), 
square-edge polymethyl methacrylate (PMMA) intraocular lens 
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of posterior capsule opacifi cation is an urgent task in 
cataract surgery.[3] Evidence strongly suggests that lens 
implant design may be a more important factor in the 
prevention of PCO.[4]

Since MSICS has been widely practiced in developing 
countries such as India, which may be associated with 
PCO causing economic burden for its treatment and other 
disadvantages, this study was conducted to evaluate 
posterior capsule opacifi cation a  er implantation of 
conventional round-edge IOL (single-piece polymethyl 
methacrylate) versus square-edge IOL (single-piece 
polymethyl methacrylate) in MSICS.

MATERIALS AND METHODS

One-hundred and twenty-eight patients who  met the 
inclusion criteria during 1 year were assigned randomly 
into two groups (64 each) by computer-generated table 
of two. Exclusion criteria were age below 40 years or 
above 80 years, congenital and developmental cataracts, 
traumatic cataract, intraoperative complications, diabetic 
patients, and those with presenile cataract, associated 
glaucoma, or complicated cataract.

Group A — Patients undergoing MSICS using 
conventional round-edge IOL. Group B — Patients 
undergoing MSICS using square-edge IOL. Patients 
were briefed about the nature of the study, the 
interventions used, and wri  en informed consent was 
obtained from them. Further, descriptive data of the 
participants such as the name, age, sex, and detailed 
history were obtained by interviewing the participants 
and clinical examination and necessary investigations 
were recorded. Ethical clearance was obtained by the 
institutional review board.

Detailed preoperative evaluation included visual acuity 
with Snellen visual acuity chart, thorough anterior and 
posterior segment evaluations, tonometry, sac syringing, 
keratometry, and A-scan.

All cases were done under local peribulbar anesthesia. 
According to all aseptic precautions, the part was 
painted and draped. A wire speculum was placed 
and a superior rectus bridle suture was placed and 
secured. A fornix-based conjunctival fl ap was made 
superiorly with corneoscleral scissors and hemostasis 
was achieved by cautery of the bleeding vessels. The 
extent of incision was marked on the sclera with calipers 
and a 6.5-mm straight incision was made 1.5 mm 
posterior to the surgical limbus with a no. 11 surgical 
blade. Scleral tunnel was constructed using a crescent 
knife and dissection continued 1 mm into the clear 

cornea. The anterior chamber was entered from the 
anterior limit of sclerocorneal tunnel using a 3.2-mm 
entry keratome without losing the anterior chamber. 
Viscoelastic was injected into the anterior chamber. A 
continuous curvilinear capsulorrhexis with relieving 
incisions or can opener capsulotomy was done using 
a bent 26-gauge needle according to the grade of the 
cataract. Hydrodissection was performed. The tunnel 
was extended with keratome. Nucleus was prolapsed 
into anterior chamber and delivered out using sandwich 
technique by vectis and dialer. Cortical matter was 
aspirated using a classical simcoe cannula. In Group 
A patients with polymethyl methacrylate (PMMA), 
modifi ed C loop posterior chamber IOL (PCIOL) (6-mm 
optic) with round edge of appropriate power was 
implanted. In group B patients polymethyl methacrylate 
(PMMA), modifi ed C loop IOL (6-mm optic) with 360° 
square-edge of appropriate power was implanted. 
Viscoelastic was aspirated with Simcoe cannula. The 
anterior chamber formed with ringer lactate and side port 
opening was sealed by stromal hydration. Conjunctiva 
and Tenon’s capsule was reposited back over the wound. 
Antibiotic steroid eyedrops were administered six times 
per day and gradually tapered over 6 weeks.

A detailed postoperative examination of the patients 
was done on the 1st day, 30th day, 6th month, and 12 
month with regard to subjective complaints such as 
diplopia, glare, and halos; visual acuity recorded on 
Snellen’s chart and pinhole improvement were noted; 
and anterior segment evaluation on slit lamp was done. 
The presence of cells and fl are, le  -out cortical ma  er 
were noted; the pupils were dilated and examined on 
slit-lamp using retro illumination to assess posterior 
capsule opacifi cation. Posterior capsule opacifi cation was 
graded as: Grade 0 — nil, Grade 1 — not reaching IOL 
edge, Grade 2 — just within the IOL edge, Grade 3 — 
well inside the IOL edge but visual axis clear, and Grade 
4 — across visual axis. Subjective refractive correction 
was given at 6 weeks.

RESULTS

The mean age in Group A was 62.7 ± 7 years [mean ± 
standard deviation (SD)] and age range was 50-79 years. 
The mean age in Group B was 62.8 ± 8.7 years (mean ± SD) 
and age range was 50-79 years. In both Group A and 
Group B, there were 33 men and 31 women. Out of 128, 
107 (83.6%) patients had the presence of posterior capsule 
opacifi cation, with 55 (85.9%) patients in Group A and 
52 (81.2%) patients in Group B.

In Group A, 24 (37.5%) patients had Grade 3-4 PCO and 
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in Group B, 11 (17.2%) patients had Grade 3-4 PCO. 
Twenty-fi ve (39.1%) patients in Group A and 31 (48.4%) 
patients in Group B had Grade 2 PCO. Six (9.3%) patients 
in Group A and 10 (15.6%) patients in Group B had 
Grade 1 PCO [Graph 1].

In Group A out of the 55 patients who developed PCO, 
45 (81.8%) patients had immature cataract and 10 (18.2%) 
patients had mature cataract. Out of 55 patients, Grade 
3-4 PCO was seen in 19 (79.2%) patients when cataract 
was immature and 5 (20.8%) patients when cataract was 
mature. Grade 1-2 PCO was seen in 26 (83.9%) patients 
when cataract was immature and 5 (16.1%) patients when 
cataract was mature. In Group B out of 52 patients who 
developed PCO, 40 (76.9%) patients had immature 
cataract and 12 (23.1%) patients had mature cataract. Out 
of 52 patients, Grade 3-4 PCO was seen in eight (72.7%) 
patients when cataract was immature and three (27.3%) 
patients when cataract was mature. Grade 1-2 PCO was 
seen in 32 (78%) patients when cataract was immature 
and 9 (22%) patients when cataract was mature.

In Group A out of 55 patients who developed PCO, 
Grade 3-4 PCO was seen in 24 (100%) patients when 
can opener capsulotomy technique was used, whereas 
no patient had Grade 3-4 PCO when continuous 
circular capsulorhexis (CCC) with relieving incision 
was performed. Grade 1-2 PCO was seen in 16 (51.6%) 
patients when CCC with relieving incision was 
performed and 15 (48.4%) patients when can opener 
technique was used. In Group B out of 52 patients who 
developed PCO, Grade 3-4 PCO was seen in 11 (100%) 
patients when can opener capsulotomy technique was 
used, whereas no patient had Grade 3-4 PCO when CCC 
with relieving incision was performed. Grade 1-2 PCO 
was seen in 16 (39%) patients when CCC with relieving 
incision was performed and 25 (61%) patients when can 
opener technique was used.

In our study, out of 55 patients in Group A who had 
PCO, 14 (58.3%) patients developed grade 3-4 PCO 
when cortical cleanup was incomplete compared to 10 
(41.7%) patients when it was complete. Out of 52 patients 
in group B who had PCO, 9 (81.8%) patients developed 
grade 3-4 PCO when cortical cleanup was incomplete 
compared to 2 (18.2%) patients when it was complete.

Fibrous PCO was the commonest type found in our 
study (81.3%). Mixed type (fi brous with Elschnig’s pearls) 
was seen in 11.2% patients. Of the patients, 7.5% had 
Elschnig’s pearls type PCO.

In our study 3 (2.3%) patients required Nd:YAG laser 
capsulotomy, two (3.1%) patients in Group A and one 
(1.6%) patient in group B.

DISCUSSION

More patients belonged to the age group of 60-69 years 
(39.8%). In a study by Prajna et al., the median age of 
patients was 60 years.[5] As senile cataract does not exhibit 
sexual predilection, there was no signifi cant diff erence 
between the number of male and female patients in this 
study.

In our study, the overall incidence of PCO was 83.6%. 
The incidence was 85.9% in Group A and 81.2% in the 
Group B. Oner et al. reported 24.7% PCO rates with 
PMMA IOL.[6] The higher rates of PCO noted in our study 
might be related to can opener capsulotomy technique 
and incomplete cortical cleanup in several cases. These 
rates were in accordance with results of Madurai IOL 
study where 91% patients showed PCO at the end of 
1 year.[5] In our study, the diff erence in PCO incidence 
was not statistically signifi cant (P = 0.474).

In our study, Grade 3 (PCO well inside IOL edge not 
involving visual axis) and Grade 4 (covering the visual 
axis) PCO, which we considered as clinically signifi cant 
was seen in 37.5% of patients in Group A. Ram et al. in 
their study with conventional extracapsular cataract 
extraction (ECCE) and PMMA IOL found PCO rates 
of 42.45% a  er a mean follow-up of 2.4 years.[7] The 
slightly lower incidence of PCO in our study might 
have been due to shorter follow-up period. In Group 
B, 17.2% patients had Grade 3 and Grade 4 PCO. 
Nagata et al. in their study found Grade 3 (moderate) 
and Grade 4 (severe) PCOs in 4% of the patients with 
sharp-edge PMMA IOL implantation with CCC.[8] The 
higher incidence in our study was related to can opener 
anterior capsulotomy technique, which might allow 
one or both haptics to come out of the bag, losing the 
barrier eff ect of sharp optic edge. This same fact was Graph 1:  Grades of posterior capsule opacifi cation
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elucidated by Ram et al. in their study with higher PCO 
rates in eyes having ECCE when the IOL was fi xated 
out of the capsular bag.[7] This shows the importance of 
in-the-bag fi xation of IOL with capsulorrhexis to achieve 
low PCO rates. In our study, the diff erence between 
Group A and Group B in occurrence of Grade 3 and 
Grade 4 PCO was not statistically signifi cant (P = 0.075) 
but clinically signifi cant.

In our study, there was no signifi cant diff erence between 
PCO rates in mature and immature cataract patients. 
A search of the literature has not yielded a conclusive 
answer to this issue of whether PCO occurrence is 
dependent on the maturity of cataract but in a study by 
Mootha et al., mature cataracts appeared to predispose 
to residual capsule opacity a  er cataract surgery. Only 
11% of these residual posterior capsule opacities were 
visually signifi cant at the 6-week postoperative period. 
But whether these residual capsule opacities contribute 
to the formation of visually signifi cant PCO over time 
is not known.[9] Such residual capsule opacity was not 
seen in our study.

In our study, in a majority of the patients anterior 
capsulotomy was performed by the can opener 
technique. Since the present study was conducted in 
cases of manual small-incision cataract surgery (SICS), 
an intact capsulorrhexis was not possible; so, relieving 
incisions were performed whenever capsulorrhexis 
was performed. Among the Group A patients who had 
PCO, Grade 3-4 PCO was seen in 100% patients when 
can opener capsulotomy technique was used, whereas 
no patient had Grade 3-4 PCO when CCC with RI were 
performed. Ram et al. in their study found 42.45% PCO 
with envelope capsulotomy technique, which was 
similar to the can opener technique in terms of in-the-
bag fi xation of IOL.[7] The incidence was higher in our 
study, which might have been due to incomplete cortical 
cleanup in several cases. Among Group B patients who 
had PCO, Grade 3-4 PCO was not seen in any patient 
(0%) when CCC with RI were performed, whereas 
100% patients had Grade 3-4 PCO when the can opener 
technique was used. The PCO rates were high when 
can opener capsulotomy was performed irrespective 
of IOL design.

Grade 3-4 PCO was more when cortical cleanup was 
incomplete irrespective of the type of IOL used. Retained 
cortical ma  er is important because of its potential to 
provide cells, which result in PCO. A previous study 
demonstrated that a threshold where sufficient cell 
removal causing minimal or preventing formation of 
a nidus of cells which can lead to cell proliferation/
regeneration has not been reached.[10] If ample cortical 

ma  er remains a  er surgery, it cannot always block 
massive number of cells irrespective of design of the optic 
component as it cannot resist excessive cell ingrowth 
past IOL optic.[11] Our results indicate that a  ention to 
cortical cleanup is warranted for a signifi cant reduction 
in the incidence of PCO.

In our study, 71.9% patients in Group A and 92.2% 
patients in Group B achieved 20/30 to 20/20 best corrected 
visual acuity. A study in India found that 58.9% had 
good visual acuity (20/40 or be  er, corrected) in both 
the eyes, one eye had round-edge IOL and the other eye 
had square-edge IOL; there was no signifi cant diff erence 
between visual outcome.[12] In Group A, 28.1% patients 
had vision in the range of 20/60 to 20/40. In another study 
from India 4 years a  er ECCE, the incidence of PCO 
aff ecting vision was 13.5% (vision <20/40).[5] The visual 
outcome was be  er in Group B in our study, which was 
statistically signifi cant (P = 0.003).

Fibrous PCO was the commonest type found in our 
study (81.3%). Mixed type (fi brous with Elschnig’s 
pearls) was seen in 11.2% of the patients. Elschnig’s 
pearls type PCO was seen in 7.5% of the patients. 
Fibrous PCO can appear 2-6 months a  er surgery with 
Elschnig’s pearls somewhat later. Higher fi brous PCO 
in our study might be because of less study duration. 
A study by Cheng et al. showed that fibrous PCO 
developed earlier a  er surgery than pearl type, which 
supports our fi nding.[13]

In our study, three (2.3%) patients required Nd:YAG 
laser capsulotomy, two (3.1%) patients in Group A and 
one (1.6%) patient in Group B. Hollick et al. reported 
14% Nd:YAG laser capsulotomy rate with PMMA IOL 
a  er two year of follow up.[14] Oner et al. reported 26.3% 
Nd:YAG laser capsulotomy rate with PMMA IOL a  er 
a mean follow-up of 17.8 months.[6] The lower Nd:YAG 
laser capsulotomy rates in our study might have been 
due to less study duration. There was no signifi cant 
diff erence in YAG laser capsulotomy rates between both 
the groups (P = 0.784).
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Background: Ageing is a physiological process that starts from birth, continues throughout life, and ends with death. Poor 
nutrition is not a natural concomitant of ageing; older adults are at risk for malnutrition due to physiological, psychological, 
social, dietary, and environmental risk factors.
Objectives: To assess the nutritional status of elderly living in rural India and to study the factors related to nutritional 
status.
Materials and Methods: Community-based cross-sectional study was conducted at Butramatti village, which comes 
under Primary Health Centre, Vantamuri. Predesigned and pretested questionnaire and nutritional status were assessed 
using Mini Nutritional Assessment (MNA) scale, an instrument designed by Nestle Nutrition Institute specifically for elderly 
people.
Results: Out of the total 190 participants, 85 (44.70%) were having BMI less than 19, 28 (14.70%) were having BMI 19 
to less than 21, 11 (5.80%) were having BMI 21 to less than 23, and 66 (34.70%) were having BMI 23 or greater. And out 
of 190 participants, 31 (43.7%) males and 52 (43.3%) females were at risk of malnutrition. Eighteen (25.4%) males and 
25 (21%) females were suffering from malnutrition and only 22 (31%) males and 42 (35.3%) females were well nourished. 
However, the association of gender and nutritional status of elderly was not found to be statistically significant (p = 0.735).
Conclusion: The results suggest that MNA is a useful tool in the identification of elderly at risk of malnutrition. Prevalence 
of elderly individuals who were malnourished and were at risk of malnutrition was high in our study.
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due to physiological, psychological, social, dietary, and envi-
ronmental risk factors.[1]

Malnutrition in elderly patients is common because daily 
food consumption decreases with old age. Furthermore, the 
consumed food is low in calories, contributing to nutritional 
deficiencies and malnutrition. The Mini Nutritional Assess-
ment (MNA) scale has been developed to diagnose the risk of 
malnutrition in elderly individuals.[2]

Malnourished elderly are more likely to require health and 
social services, need more hospitalization, and demand extra  
challenges from caregiver. So, early detection and prompt  
interventions are essential for prevention of malnutrition in this 
group.[3]

In this view, this present study was undertaken to assess 
the nutritional status of elderly living in rural India and to study 
the factors related to their nutritional status. 

Introduction

Ageing is a physiological process that starts from birth,  
continues throughout life, and ends with death. Among  
numerous environmental factors that modulate ageing, nutrition 
plays a significant role. While poor nutrition is not a natural 
concomitant of ageing, older adults are at risk of malnutrition 
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Materials and Methods

Study Design
This is a community-based cross-sectional study.

Study Period
This study extended from July 2014 to September 2014.

Study Area
Butramatti village, which comes under Primary Health 

Centre, Vantamuri, under the field practice area of Department 
of Community Medicine, JNMC, Belagavi.

Study Population
According to the 2011 census, 8.2% of the total popu-

lation are elderly. Population of Butramatti village is 2,314;  
considering 8.2% to be elderly population, the sample size was  
calculated to be 190. Age was confirmed using any Government 
of India recognized identity proof. 

Study Tool
Predesigned and pretested questionnaire and nutritional  

status were assessed using MNA scale, an instrument  
designed by Nestle Nutrition Institute specifically for elderly 
people.[4]

The MNA scale comprised 18 questions based on the  
following components: anthropometric measurements, dietary  
questionnaire, global health and social assessment, and  
subjective assessment of health and nutrition.

 ●  The initial 6 questions were used as a screening tool; if 
the screening score was 11 or less, the assessment was 
continued to gain Malnutrition Indicator Score. 

 ●  The participants were classified as normal nutritional status,  
at risk of malnutrition, or malnourished based on the Mal-
nutrition Indicator Score. 

 ● 24–30 points: normal nutritional status
 ● 17–23.5 points: at risk of malnutrition
 ● <17 points: malnourished

Informed written consent was obtained from all participants. 
The subjects’ body weight was measured with a weighing 
scale to the nearest 0.1 kg, and their standing height, mid 
upper arm circumference, and calf circumference were meas-
ured to the nearest 0.1 cm using measuring tape.

Statistical Analysis
Statistical analysis was done using SPSS version 19 apply-

ing chi square test.

Results

This study comprised a total of 190 participants. Table 1 
shows the sociodemographic profile of study population. Out 
of the total participants, 63 (33.15%) belonged to the age 
group of 60–69 years.

There were 71 (37.36%) males and 119 (62.64%) females, 
and majority of the respondents (162 [85.26%]) belonged to 
Hindu religion. Among the study participants, 88 (46.31%) 
were illiterate, 24 (12.63%) had their education upto high  
school, and only 10 (5.27%) participants were collegiate.  
In our study, 67 (35.26%) participants belonged to class IV 
and only 5 (2.63%) belonged to class I. 

Table 2 shows nutritional status of elderly according to 
body mass index (BMI) (MNA scale). Out of the total 190  
participants, 85 (44.70%) were having BMI less than 19,  
28 (14.70%) were having BMI 19 to less than 21, 11 (5.80%) 
were having BMI 21 to less than 23, and 66 (34.70%) were 
having BMI 23 or greater.

Table 3 reveals that out of the 190 participants, 31 (43.7%) 
males and 52 (43.3%) females were at risk of malnutrition. 
Eighteen (25.4%) males and 25 (21%) females were suffering 
from malnutrition and only 22 (31%) males and 42 (35.3%) 
females were well nourished. However, the association of 
gender and nutritional status of elderly was not found to be 
statistically significant (p = 0.735).

Table 1: Sociodemographic profile of study population (n = 190)
Variables No. %
1) Age (years) 

60–64
65–69 
70–74
75–79
>80

2) Gender
Male
Female

3) Religion
Hindu
Muslim

4) Education
Illiterate
Primary
High School
College

5) Socioeconomic status 
Class I
Class II
Class III
Class IV
Class V 

63
66
29
20
12

71
119 

162
28
88
68
24
10

05
22
60
67
36 

33.15 
34.74 
15.27 
10.52 

6.32

37.36 
62.64 

85.26 
14.74

46.31
35.79
12.63

5.27

2.63
11.58
31.58
35.26
18.95 

Table 2: Nutritional status of elderly according to Body 
Mass Index (MNA scale)
Nutritional status (BMI) No. %
BMI (<19)
BMI (19 to less than 21)
BMI (21 to less than 23)
BMI (23 or greater)

85
28
11
66

44.70
14.70

5.80
34.70

Total 190 100
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Conclusion

The results suggest that MNA is a useful tool in the identi-
fication of elderly at risk of malnutrition. Because of the high 
prevalence of elderly individuals that are malnourished and 
are at risk of malnutrition as seen in our study, it is necessary  
to have a more detailed evaluation of nutritional state of elderly  
and more regular evaluation, in addition to dietary intervention 
to reverse the observed symptoms. Government, NGO’s, 
community, families, and medical and social science faculties 
need to give greater emphasis to provide health care, social 
support, and nutrition services to elderly.
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An overview on sildenafil and female infertility
Jyoti M. Benni, Paragouda A. Patil1

Introduction

Successful pregnancy requires adequate growth of  the 
endometrium to support the ovum implantation during 
menstrual cycle. Endometrial thickness (EM) is one of  the 
strongest predictors of  implantation. The pregnancy rates 
are higher when the endometrium thickness is >9 mm[1] 
and endometrial lining <7 mm had low pregnancy rates 
because of  poor support for implantation.[2]

The endometrium is the special epithelial lining of  
the uterine cavity above the level of  internal os. It has 
two layers: A superficial functional layer and a deeper 
basal layer. The endometrial growth is reliant on the 
uterine blood flow and angiogenesis.[2] Uterine blood 
flow is closely related with the vascular development 
of  endometrium. Basal one‑third layer is supplied 
by small, straight, and short arteries and superficial 

two‑third of  endometrium is supplied by coiled arteries, 
branch of  uterine artery.[3] The average EM is about 
8–10 mm in the secretory phase. Angiogenesis plays 
a significant role in the development of  a dominant 
follicle, formation of  a corpus luteum, and growth of  
endometrium.[4] Angiogenesis is essential to support 
endometrial growth after menstruation and to provide a 
vascularized receptive endometrium for implantation.[5]

Endometrial growth is regulated by the hormones 
(estrogen and progesterone) and growth factors such as 
vascular endothelial growth factor (VEGF).[6] Some of  
these factors are produced locally and act via paracrine 
mechanisms; others have to be transferred to the 
endometrium. Sufficient uterine blood supply is required 
for these factors to reach the endometrium, especially 
to its functional layer.[7] Estrogen‑induced endometrial 

Abstract
Endometrial thickness (EM) is one of the strongest predictors of implantation rate and 
ongoing pregnancy success rate. The endometrial growth is dependent on the uterine 
blood flow and angiogenesis. Recently, some reports discussed the possible beneficial 
effects of sildenafil citrate on EM. Sildenafil citrate leads to smooth muscle relaxation 
and vasodilation. Because of these biological properties, it is a potential candidate for 
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low implantation and pregnancy rates. An updated electronic search was performed 
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randomized controlled trials, and observational cohort or case–control studies for the 
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proliferation after menstruation is mainly dependent 
on blood flow to the basal endometrium.[8] Estrogen 
regulates the proliferative phase and estrogen‑primed 
endometrium produces progesterone receptors, which 
are necessary for the secretory phase endometrial 
growth regulated by progesterone.[3]

Thin endometrium can be due to various reasons, mainly 
surgical procedures such as cervical dilation and curettage 
(D and C), radiotherapy, recurrent infections, congenital 
Müllerian anomalies, and use of  clomiphene citrate.[9] 
The D and C leads to intrauterine adhesions (IUAs), 
and the Asherman syndrome is a severe degree of  IUA. 
Patients who receive radiotherapy below the diaphragm 
are more vulnerable. Radiotherapy can lead to disruption 
of  uterine blood vasculature and reduced uterine size. 
Chronic endometritis reduced endometrial receptivity 
and altered uterine contractility leading to infertility.[10] 
It can be due to various reasons such as infections due 
to tuberculosis or chlamydia or intrauterine devices. 
Clomiphene citrate used for ovulation induction can 
lead to thin endometrium because of  its luteal phase 
defect (antiestrogenic effect on endometrium), which 
reduces the chances of  implantation. A previous study 
has reported that a thin endometrium is characterized 
by high blood flow impedance of  uterine radial artery, 
poor epithelial growth, decreased expression of  VEGF, 
and poor vascular development.[2]

Hence, adjuvant medications causing vasodilation have 
been suggested to be beneficial in women with thin 
endometrium. Several agents such as antithrombotic 
agents, aspirin,[11] and heparin have been evaluated 
by several groups. Heparin was found to improve 
pregnancy rates among women with thrombophilia 
and recurrent abortions.[12] Others included L‑arginine, 
Vitamin E, nitrates, sildenafil, estrogen, pentoxifylline, 
tocopherol, and intrauterine infusion of  growth factor 
such as Granulocyte‑colony stimulating factor.[13,14] 
Sildenafil, a phosphodiesterase 5 (PDE‑5) inhibitor 
is now one of  the standard treatments for erectile 
dysfunction (ED) since decades.[15] Beyond its urological 
scope, new therapeutic applications are being explored 
because of  its vasodilatory property. Hence, here is an 
attempt to review the effect of  sildenafil on the EM, 
which increases the pregnancy outcome, i.e. its utility 
in the management of  female infertility.

Pharmacology of Sildenafil

History

Sildenafil (compound UK‑92,480) was synthesized 
by Pfizer scientists Andrew Bell, David Brown, and 

Nicholas Terrett. It was initially studied for use in 
hypertension and angina pectoris. The Phase I clinical 
trials conducted in Morriston Hospital in Swansea 
suggested the drug had little effect on angina, but it 
could induce marked penile erections.[16] Following this, 
Pfizer therefore decided to market it for ED, rather than 
for angina. The drug was patented in 1996; On March 
27, 1998, the Food and Drug Administration approved 
sildenafil citrate for the treatment of  ED. Sildenafil 
citrate (marketed as Viagra) is manufactured by Pfizer 
Pharmaceuticals, New York, became the first oral drug 
available for ED.[17]

Structure

IUPAC name: 1‑[4‑ethoxy‑3‑(6,7‑dihydro‑1‑methyl‑
7‑oxo‑3‑propyl‑1H‑pyrazolo[4,3‑d] pyrimidin‑5‑yl) 
phenylsulfonyl]‑4‑methylpiperazine citrate.[18]

Chemical formula ‑ C22H30N6O4S.

Mechanism of Action

Nitric oxide causes smooth muscle relaxation by 
generating intracellular cyclic guanosine monophosphate 
(cGMP) by stimulating the enzyme guanylate cyclase. 
cGMP promotes dephosphorylation of  myosin 
light chain kinase, thereby interfering with myosin 
interaction with actin, leading to smooth muscle 
relaxation and increase in blood flow.[19] Sildenafil 
being a selective PDE5 isoenzyme inhibitor enhances 
the effect of  nitric oxide by inhibiting PDE5, which is 
responsible for degradation of  cGMP [Figure 1].[20] 
Nitric oxide synthase isoforms have been identified 
in the vascular muscles of  both human endometrium 
and myometrium.[21] With the use of  sildenafil, cGMP 
remains elevated, which leads to vascular relaxation and 
increased blood flow to the endometrium.

Clinical trials have shown that sildenafil is not useful 
in angina pectoris because of  its many adverse drug 
reactions. Adverse effects of  sildenafil are mainly 
related to the vasodilation caused by PDE‑5 enzyme 
inhibition.[22] It causes headache, nasal congestion, 
dizziness, facial flushing, hypotension, and loose 
motions. Gastritis and dyspepsia can occur due to 
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lower esophageal sphincter relaxation. Few cases of  
sudden loss of  vision due to nonarteritic ischemic optic 
neuropathy are recorded. Sildenafil potentiates the 
vasodilation effect of  nitrates, results in fall in BP and 
myocardial infarction. Therefore, it is contraindicated 
in patients of  coronary heart disease, and caution is 
advised in the presence of  liver or kidney disease, 
peptic ulcer, and bleeding disorders. It can predispose 
to priapism in patients with leukemia, sickle cell anemia, 
and myeloma.[22]

Literature Search ‑ Role of Sildenafil in 
Endometrial Thickness

A search was conducted using PUBMED, SCOPUS, and 
COCHRANE database and focused on peer‑reviewed, 
randomized controlled trials, and observational studies 
using the keywords: “Sildenafil,” “endometrium,” 
“endometrial thickness,” “implantation,” and “In vitro 
fertilization” [represented in Figure 2]. We mainly 
focused on the effect of  sildenafil on EM. All references 
were scanned from identified articles for additional 
relevant information. After all the data had been 
extracted, a table was constructed with respect to first 
author, study design, patient settings, study groups, 
outcomes, and conclusion [Table 1].

Discussion

In one observational study, administration of  vaginal 
sildenafil for 5 weeks improved EM in women with a 
history of  recurrent miscarriage.[27] Many observational 
groups also found that administration of  vaginal 
sildenafil up to 10 days improved EM in 70% of  the 
women with at least two consecutive prior in vitro 
fertilization (IVF) failures attributed to inadequate 

endometrial development. Among them, implantation 
and ongoing pregnancy rates were 29% and 45%, 
respectively.[8]

In another study, vaginal sildenafil as well as oral 
estrogen was administered only in a luteal phase up 
to 11 days. Sildenafil was administered vaginally at a 
dosage of  25 mg, once a day, showed beneficial impact on 
the uterine receptivity.[25] Sher and Fisch evaluated the 
effect of  sildenafil vaginal suppository, on endometrial 
development in 4 women who had a history of  failed 
3 artificial reproductive techniques cycles with good 
ovarian stimulation and thin endometrium (<8 mm). 
Doppler studies revealed a decreased pulsatility 
index with sildenafil use, and in 3 of  the 4 women, a 
significantly thicker endometrium was achieved with 
the addition of  sildenafil. All three of  these women 
conceived.[28]

In a recent comparative prospective study,[23] they 
compared the effect of  vaginal sildenafil citrate and 
estradiol valerate on EM, blood flow, and pregnancy rates 

Figure 1: Schematic diagram illustrating the mechanism of action of the sildenafil citrate

Figure 2: Flow chart of reviewed articles
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Table 1: Studies supporting the role of sildenafil citrate in patients with thin endometrium
Study Study design n Study group and 

interventions
Primary and 
secondary 
outcome

Summary of key findings

Mangal and 
Mehirishi[23]

Comparative 
prospective study

100 1st (n=50): SC 25 mg vaginally 
QID from day 8 to 12 of cycle
2nd (n=50): Tablet EV 2 mg 6-8th 
hourly orally

EM and pattern 
with number and 
size of Graafian 
follicle

Sildenafil improved endometrial 
vascularity and marginally 
increased pregnancy outcome. 
The clinical pregnancy rates 
were 20% in SC group and 
14% in estrogen group after 
3 cycles of IUI (P=0.042)

Fahmy et al.[7] RCT 70 1st - SC 25 mg TID orally from 
days 7th to 11th

2nd - placebo
Both groups received 
clomiphene citrate and HCG for 
ovulation induction

Pregnancy rate, 
EM, and number 
of follicles

The pregnancy rate in the 
treatment group (65.7%) was 
higher compared to control 
group (40%) and endometrial
thickness was significantly 
better in the treatment group

Mishra et al.[24] Prospective 
study

55 Tablet EV (6-20 mg) + 
tablet ecosprin 75 mg, daily 
orally (2nd to 14th days of cycle). 
Also patients received capsule 
SC 25 mg vaginally TID from 
5th to 13th days of cycle

Subendometrial 
and endometrial 
blood flow

The endometrial vascularity 
was significantly higher 
after sildenafil treatment 
in 21 patients (P<0.01). 
Embryo transfer was done 
in 19 women, out of which 
9 (47.36%) women conceived

Dehghani 
Firouzabadi et al.[21]

Randomized 
clinical controlled 
trial

80 1st group - by step up method 
40 patients received EV from 
day 1 to day 12
2nd group - 40 patients received 
above treatment plus SC 50 
mg tablets daily, discontinued 
48 h before embryo transfer

EM, implantation 
rate and chemical 
pregnancy rate (β 
HCG levels) in 
frozen embryo 
transfer cycles

EM was significantly 
higher in the SC group 
9.8 mm compared to control 
group 8 mm (P<0.0001)
Implantation rate, triple line 
pattern of the endometrium and 
chemical pregnancy rates were 
higher in the SC treated group

Kim et al.[25] RCT 48 All subjects (n=48) received 
vaginal micronized 
progesterone 600 mg/day 
starting on the day of oocyte 
retrieval
Study group (n=21) from 
the day of embryo transfer 
received oral EV 4 mg/day + 
vaginal SC 25 mg/day until 
pregnancy test

Clinical pregnancy 
rate

The clinical pregnancy rate was 
two-fold higher in the study 
group, compared to control 
group but not statistically 
significant (47.6% vs. 25.9%, 
P=0.209)

Takasaki et al.[26] Prospective 
observational 
study

56 Group A: Vitamin E (600 mg/
day, n=25)
Group 2: L-arginine (6 g/day, 
n=9)
Group C: Sildenafil citrate (100 
mg/day, intravaginally, n=12)
Group D: Control, n=10, no 
medications given

EM and uterine 
RA-RI

All three interventions 
improved uterine RA-RI and 
EM in the patients with a thin 
endometrium
Pregnancy rates: 50% in 
sildenafil group, 11% in 
L-arginine, 20% in Vitamin E, 
and nil in control group

Jerzak et al.[27] Observational 
study

75 1st - Normal females with 
successful pregnancies (n=37)
2nd - Nonpregnant women 
with a history of recurrent 
miscarriage (n=38)
Both groups received SC 25mg 
intravaginally, QID for 36 days.

Peripheral blood 
NK-cell activity 
and EM

The NK-cell activity was 
significantly decreased after 
vaginal sildenafil therapy
EM was significantly increased

Sher and Fisch[8] Retrospective 
cohort analysis

105 Long GnRH-Lupron was used 
for ovarian stimulation
Sildenafil vaginal suppositories 
25 mg, 4 times/day) for 
3–10 days
Ovulation was triggered with 
10,000 IUI of HCG

EM and IVF 
outcome

SC enhanced endometrial 
development >9 mm in 70% of 
patients studied. It increased 
the implantation rate and 
ongoing pregnancy rate in 
above patients compared 
to patients with <9 mm 
endometrial lining
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in primary or secondary infertility women undergoing 
intrauterine insemination (IUI). Patients were evaluated 
by transvaginal sonography on day 13th of  cycle for EM 
and pattern with number and size of  Graafian follicle. 
Sildenafil significantly increased the endometrial blood 
flow in comparison to estradiol valerate. The EM and 
trilaminar pattern of  endometrium were comparable in 
both groups. Sildenafil marginally increased pregnancy 
outcome in patients undergoing IUI.[23]

Mechanism of Action of Sildenafil on 
Endometrium

Sildenafil acts as a specific PDE‑5 inhibitor, hence 
augments the vasodilatory effects of  nitric oxide by 
preventing the degradation of  cGMP, which leads to 
increase uterine blood flow and thicker endometrium.[7] 
Alternatively, another study suggested that sildenafil 
may have an effect on vasoactive cytokines that regulate 
endometrial development or implantation. They found 
that sildenafil increases uterine receptivity by the 
development of  spiral arteries and increasing uterine 
arterial blood flow.[21] They recommended the routine 
use of  oral sildenafil citrate in patients with a previous 
failure of  assisted reproduction technology cycles due 
to poor EM.

Two small cohort studies denoted that the use of  
vaginal sildenafil improved uterine artery blood flow 
and sonographic endometrial appearance.[26,29] Sildenafil 
was reported to augment baseline and estrogen‑induced 
uterine blood flow in surgically menopausal ovine 
model.[30] Another effect of  sildenafil has been 
described in women with recurrent miscarriages; 
it has shown to reduce natural killer cell activity in 
addition to the endometrial growth facilitating effect.[27] 
VEGF, produced by the epithelial cells, contributes 
to angiogenesis and increased vascular permeability 
in the mid‑secretory phase, which is necessary for 
successful implantation, VEGF expression is highest 
in the mid‑secretory phase. A study showed the VEGF 

protein expression analyzed by Western blotting was 
significantly lower in the thin endometrium group than 
that in the normal‑thickness endometrium group.[2] 
Therefore, low VEGF levels in the thin endometrium 
due to impaired epithelial layer leads to implantation 
failure and poor endometrial receptivity. Sildenafil citrate 
stimulated the angiogenic responses of  VEGF.[31,32]

A study failed to demonstrate the beneficial effect of  
sildenafil on thin endometrium, has been reported in 
women treated with estrogen and sildenafil citrate. 
EM was compared between the groups. Neither 
vaginal estrogen nor sildenafil significantly improved 
EM or blood flow in the subsequent frozen embryo 
transfer (ET) cycle.[33] Thus, the use of  sildenafil 
cannot be expected to help all patients with a thin 
endometrial lining. Women with intractable damage 
to the basal endometrium may be less likely to respond 
to increased uterine blood flow. Response to sildenafil 
is also predicated on an adequate serum estrogen level.

The adverse effects of  oral sildenafil citrate reported 
in a trial were, mild to moderate in nature and dose 
related, included headache, flushing, blurring of  vision, 
nausea, and dyspepsia.[7] Few patients reported vaginal 
irritation.[25] Another study showed that vaginal 
sildenafil suppositories are free from side effects related 
to oral sildenafil.[26] It has been claimed that on their 
ongoing 3‑year experience, the administration of  vaginal 
sildenafil has been totally free of  clinical side effects.[8]

Conclusion

Luteal supplementation of  sildenafil citrate (oral or 
vaginal) and oral estradiol valerate can be used for 
improving the EM, therefore can be used as an adjuvant 
therapy in patients with thin endometrium. Sildenafil 
when compared to estradiol valerate has a better outcome 
in terms of  uterine receptivity, endometrial vascularity, 
and marginally increased pregnancy outcome in patients 
undergoing IUI or IVF‑ET. Furthermore, participants 

Table 1: Contd...
Study Study design n Study group and 

interventions
Primary and 
secondary 
outcome

Summary of key findings

Sher and Fisch[28] Observational 
-crossover 
prospective study

4 SC 25 mg vaginally QID for 
7 days and then placebo 
suppositories for 7 days, 
followed by combination of SC 
25 mg vaginal suppositories 
QID and EV 4 mg i.m. twice/
week for 8 days

Uterine artery PI 
and EM

SC decreases PI indicating 
increase in uterine blood flow 
and increased EM. Three 
patients conceived

SC: Sildenafil citrate, EV: Estrogen valerate, IUI: Intrauterine insemination, HCG: Human chorionic gonadotropin, β HCG: Beta human chorionic gonadotropin, IVF: In vitro 
fertilization, PI: Pulsatility index, NK: Natural killer, EM: Endometrial thickness, RA‑RI: Radial artery‑resistance index, GnRH: Gonadotropin‑releasing hormone, RCT: Randomized 
controlled trial
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tolerated well vaginal sildenafil with minimal adverse 
effects. Future studies to evaluate the sildenafil effect 
on fetal outcome in pregnant women and large sample 
size clinical trials are needed.
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Abstract 
Double-J ureteral stenting is a common urological procedure and has various complications. We report a case of 49 year old female 
with asymptomatic renal parenchymal perforation by DJ uretheral stent following ureterorenoscopy. Post-operative fluoro imaging, 
computed tomography and ultrasonography is the best way to rule out stent malposition and complications. Early repositioning is 
the initial step in the management. 
 
Keywords: rare case, asymptomatic, ureteric stent, management 
 
 

1. Introduction 
Double-J (DJ) ureteral stenting is commonly used procedure 
in urological practice for relief of obstruction, as part of 
drainage procedures and splinting of a ureteric repair or 
anastomosis. This procedure has various complication like 
stent discomfort, irritative bladder symptoms and hematuria [1] 
as early complaints and migration, encrustation, are the most 
frequent complications in the late period [1] with renal 
parenchymal perforation with a DJ ureteral stent has been 
reported twice in the literature [2-3]. We report a patient with 
asymptomatic renal parenchymal perforation caused by DJ 
ureteral stent while being treated for urolithiasis. This 
complication of ureteral stents is rare and the patient being 
asymptomatic is not reported till date. 
 

2. Case report 
We report a case of 49 year old female patient who attended 
urology clinic for the management of urolithiasis. Patient was  

asymptomatic at presentation. Two months back patient had 
presented with history pain in the left flank, nausea and 
vomiting in another medical center where she was diagnosed 
to have left upper ureteric calculus with left renal calculus, for 
which she underwent left ureterorenoscopy and DJ stenting. 
Later patient was referred for extra corporeal shock wave 
lithotripsy (ESWL) for the renal calculus. Kidney ureter 
bladder (KUB) radiography (figure 1) revealed a left DJ stent, 
the lower end of which was in the bladder and the upper end 
of the DJ stent outside the left renal shadow. Her serum urea, 
creatinine and hemoglobin levels were normal on presentation. 
Computerized tomography (CT) (figure 2) revealed a renal 
parenchymal perforation caused by the DJ stent, and the upper 
end of the stent lying below the diaphragm and the lower end 
being in the bladder. The patient underwent DJ stent removal 
and re-stenting under fluoroscopic guidance. After 2 weeks 
she underwent ESWL to the lower calyceal calculus followed 
by DJ stent removal 2 weeks later following stone clearance. 

 

 
 

Fig 1: X-ray showing malplaced DJ stent 
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Fig 2: Plain CT showing malplaced DJ stent and left renal calculus 
 

3. Discussion 
Ureteral DJ stenting is a common urologic procedure for 
supra-vesical obstruction and which provides near-physiologic 
drainage of the kidney. Memon et al. and Richter et al. 
reported the most common indication of stent insertion as 
obstructive uropathy and Nawaz et al. reported prophylactic 
stenting as the most common indication [4-6]. Although ureteral 
stenting is a common and safe procedure in urology practice, 
life-threatening complications, including hemoperitoneum, 
renal vein perforation and ureter arterial fistula, have been 
reported [10-11] Ureteral stricture formation may be observed 
less frequently with stenting after ureteroscopy [7]. Renal 
parenchymal perforations had been rarely reported earlier. 
Mehmet D. reported a case wherein a double J stent inserted 
after ureteroscopic removal of ureteric and renal calculi 
produced a perirenal haematoma from a parenchymal 
perforation [8]. A similar case was reported by Nomkomos et al 
[9]. Salazar JE pointed out that an X–ray done post insertion of 
a stent is an important confirmation of correct placement of 
the position of the stent [12]. Early detection and treatment of 
malplaced DJ stents by proper positioning under fluoroscopic 
guidance is important. The unusual event of this case is that 
though there was renal perforation by DJ stent, there were no 
signs of extravasation from the pelvicalyceal system or renal 
perforation causing hematoma which were seen in the case 
reports presented earlier. 
 
4. Conclusion 
Insertion of a DJ stent should be performed carefully to avoid 
complications. Post-operative fluoro imaging and 
ultrasonography both in early postoperative period and later 
with regular intervals is the best way to rule out stent 
malposition or other serious complications. Early detection 
and replacement of the malplaced stent under fluoro guidance 
is an important step in the management. 
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ABSTRACT We report a case of primary UPJ obstruction with pyonephrosis with scarred UPJ and renal hilar area treated with 
primary ureterocalicostomy. 

INTRODUCTION 
Ureterocalicostomy is one of the treatment options in a patient 
with difficult, recurrent ureteropelvic junction (UPJ) obstruction 
and a scarred or intrarenal pelvis, significant lower pole cali-
ectasis and an adequately functioning kidney, especially when 
routine pyeloplasty is believed to be unsuitable or has been un-
successful [1]. Ureterocalicostomy was first described by Neuwrit 
in 1932, and involves excision of the hydronephrotic lower renal 
pole parenchyma and anastomosis of the dismembered ureter 
directly to the lower pole calix, thereby, providing unobstructed 
urinary drainage [2]. Ureterocalicostomy completely excludes the 
renal pelvis and the stenotic UPJ area, and establishes urinary 
drainage from the lower calix directly into the ureter. Technically 
a successful ureterocalicostomy includes a generous spatulation 
of a healthy ureter, adequate excision of lower pole renal paren-
chyma and a tension-free, precise, mucosa-to-mucosa uretero-
caliceal anastomosis. 

We report a case of primary UPJ obstruction with pyonephrosis 
with scarred UPJ and renal hilar area treated with primary ure-
terocalicostomy.   

CASE REPORT:
A 25 year old, 24 weeks pregnant woman was earlier admitted at 
our hospital with history of undergoing laparotomy for a giant 
hydronephrosis which was mistakenly diagnosed as an ovarian 
tumor [3]. On admission she underwent ultrasonography, which 
revealed a hydronephrotic left kidney. Serum creatinine was 1.4 
mg% and urine showed plenty of pus cells. After counseling the 
patient underwent left sided double J stent insertion. Patient 
was stabilized and discharged 3 days later with an advice to re-
turn after delivery. 

The patient had a normal delivery and gave birth to a healthy 
2800 grams female baby. The patient was admitted 4 weeks af-
ter delivery for the definite management of UPJ obstruction. Pre-
operative ultrasonography revealed a hydronephrotic left kidney, 
with a DJ stent in-situ and turbid urine in the renal pelvis (Fig-
ure 1). Urine examination revealed plenty of pus cells and urine 
culture revealed no growth of organisms. DMSA scan showed 
split renal function of left kidney as 20% (Figure 2). Patient was 
taken up for open pyeloplasty. On exploration the left ureter was 
easily identified due to the presence of DJ stent. The UPJ was se-

verely scarred and the pelvis had become small and intrarenal. 
Due to the above mentioned findings, ureterocalicostomy was 
performed (Figure 3). The urinary catheter was removed after 72 
hours and patient discharged on the 5th post-operative day. Six 
weeks after the surgery, DJ stent was removed and a DTPA ra-
dioisotope scan was done after another week. The renal function 
of the left kidney showed improvement and also there was im-
proved drainage on the left side. 

DISCUSSION:
Following Newer, other surgeons too, subsequently made efforts 
to reproduce similar outcome with varying success. Hawthorne 
et al. [4] reported three patients of whom one required re-oper-
ation after developing intrarenal obstruction at the site of the 
anastomosis. In the light of their experience, Hawthorne et al [4] 

modified their technique to excise the lower pole parenchyma, 
achieving good results using this modification in a further two 
patients. Mollard and Braun [5] described the successful use of 
ureterocalicostomy as a primary procedure in 14 children, of 
whom seven had horseshoe kidneys.  Kelalis [7] was subsequently 
instrumental in popularizing the procedure and highlighting the 
key technical aspects of success, namely extensive excision of 
lower pole tissue to expose the calyx and a stented non-circum-
ferential anastomosis, with care being taken to ensure continuity 
between the urothelial lining of the ureteric lumen and the lumi-
nal surface of the opened calyx. 

Ureterocalicostomy can be a viable operation of choice for the 
management of most cases of recurrent PUJ obstruction as a re-
sult of scarring and stenosis at the site of a previous pyeloplasty. 
In addition to its role as a salvage procedure, ureterocalicostomy 
also offers distinct advantages over conventional Anderson– 
Hynes pyeloplasty for the primary surgical management of PUJ 
obstruction, notably for obstruction secondary to complicating 
anatomical anomalies of the kidney, such as horseshoe kidney [7]. 
In this anomaly, the aberrant vasculature and the interconnect-
ing isthmus of parenchyma may make it difficult to create an 
anastomosis capable of ensuring dependent drainage [7]. 

Gill et al [1] introduced the technique of laparoscopic uretero-
calicostomy .They performed laparoscopic ureterocalicostomy 
in 2 patients, of whom 1 had UPJ obstruction and multiple sec-
ondary calculi in a dilated, dependent lower pole calix , and 1 
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had surgically failed UPJ obstruction with a scarred pelvis and 
significant hydronephrosis. They concluded that laparoscopic 
ureterocalicostomy was feasible and it effectively duplicated es-
tablished open surgical principles. Korets et al [8] reported a case 
of robotic-assisted laparoscopic ureterocalicostomy using the da 
Vinci robotic system in a patient with proximal ureteral stricture 
refractory to endoscopic management, and concluded that it 
was a feasible alternative to open or laparoscopic techniques for 
treating refractory proximal ureteral stricture or ureteropelvic 
junction obstruction.

Figure 1. Ultrasound of left kidney showing DJ stent in situ 
and turbid urine in the renal pelvis.

Figure 2. DMSA scan showed split renal function of left kid-
ney as 20%.

Figure 3.A. The upper ureter disconnected from the UPJ. B. 
The left lower polar partial nephrectomy being performed. 
C. Completed ureterocalicostomy.
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INTRODUCTION

Penile constriction rings are either used for erotic or 
autoerotic purposes or to increase sexual performance. 
Penile strangulation is a rare injury and most require 
only removal of the constriction and conservative 
management. The penis can be strangulated by many 
objects, but, usually, they are rings, nuts, bo  les, bushes 
etc. in an adult, while in children they tend to be rubber 
bands or threads. In adults, these constricting penile 
rings, whether metallic or nonmetallic, are placed 
purposefully by the person himself for masturbation or by 
the female counterpart to enhance performance.[1] Many 
of these adults give a history of alcohol consumption 

or psychiatric problems. In children, these are used to 
prevent enuresis and incontinence or placed accidentally 
while experimenting with objects. These devices 
occlude penile venous flow; most patients present 
to the emergency department with penile edema. It 
is an uncommon emergency in urology, but prompt 
removal of such objects is of utmost importance; if le   
untreated, there are potentially dangerous consequences 
such as gangrene. We report a case that had polyvinyl 
chloride (PVC) plastic pipe ring as a constricting agent, 
which was managed successfully with the use of dental 
instruments.[2]

CASE REPORT
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Abstract

Penile constriction rings are either used for erotic or autoerotic purposes or to increase 
sexual performance. Various objects, both metallic and nonmetallic, can be used as 
constricting devices. Potentially, they can become irremovable, resulting in reduced blood 
fl ow, leading to edema and, sometimes, gangrene. We report an case of penile strangulation 
with a polyvinyl chloride (PVC) plastic pipe ring presenting as an urological emergency. It 
was removed with the help of a dental drill after failed attempts of the use of orthopedic 
instruments. Management of such cases can be challenging and removal of such objects 
requires the help of various orthopedic and dental instruments.
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CASE REPORT

A 60-year-old male, chronic alcoholic presented with 
a history of application of PVC plastic pipe ring on his 
penis to achieve sustained erection and for pleasure 
enhancement. A  er sexual intercourse, he was unable to 
remove the pipe ring and gradually developed increasing 
penile swelling and pain. With failed a  empts of self-
removal, the patient came to the emergency department 
for further treatment. He gave a history of application of 
such constricting rings in the past for sustained erection. 
He used to apply bigger size rings, but unfortunately this 
time under infl uence, he applied a smaller size ring. This 
advice of application of penile ring was given by one of 
his multiple sexual partners. His general examination 
fi ndings were normal. On abdominal examination, the 
bladder was not palpable. Local examination revealed a 2 
inch PVC plastic pipe ring placed at the root of the penis 
with signifi cant distal edema and tenderness without 
any gangrenous changes [Figure 1]. After an initial 
failed a  empt of cu  ing with the help of stout scissors, 
the patient was given short general anesthesia and an 
a  empt was made to cut the pipe with a bone cu  er. With 
unsuccessful a  empts, and considering hardness of the 
pipe, the decision was taken to cut it with a dental drill with 
a diamond burr. A  er placing a malleable plate between 
the pipe and the patient’s penis to protect the skin, the pipe 
was slowly cut and removed from the penis [Figure 2]. 
Following removal, the penile edema began to resolve and 
no signs of necrosis or damage to the penis were noted. The 
patient was catheterized. Postoperatively, penile edema 
subsided [Figure 3]; the catheter was removed and the 
patient was discharged a  er proper psychiatric evaluation 
and counselling. On follow-up, penile edema subsided 
completely and the patient had no erectile dysfunction.

DISCUSSION

Various metallic and nonmetallic devices, including fi nger 
rings, metallic nuts, and plastic bo  les, retaining rings, 
hammerheads, and rubber bands have all been described 
to have caused strangulation to the male external genitalia 
in medical literature.[1-3] These constricting devices 
may impede the venous and lymphatic return causing 
distal edema of the external genital that eventually 
leads to ischemia. There are numerous reports of 
penile strangulation in medical literature.[1,4-10] In most 
cases, the act is performed to initiate and sustain erotic 
stimulation.[5] The constricting eff ect of the foreign body 
increases the engorgement of the penis. The subjects’ 
inability to realize that the resulting edema of the penis 
will prevent normal removal of the ring, o  en leads to 
hospitalization with great discomfort. In reported cases 

Figure 1: (a) Clinical photograph showing 2 inch PVC 
plastic pipe ring being placed at the root of the penis with 
signifi cant distal penile edema without ischemic changes 
(b) Ventral view showing the constricting ring with multiple 
marks of cu  ing the ring

Figure 2: (a) Photograph showing a  empts being made to 
cut the PVC plastic pipe ring with the help of a bone cu  er 
(b) Photograph showing the constricting ring being cut with 
the help of a dental drill with a diamond burr with a malleable 
plate being placed between the pipe and the penis (c) Visible 
constricting marks a  er removal of the constricting ring

Figure 3: (a) Postoperative clinical photograph showing 
subsiding penile edema without any obvious skin injury 
(b) Follow-up image with completely subsided edema
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of penile strangulation, many required special equipment 
and heavy armamentarium for the off ending object to be 
extricated.[1,6,7,9,10] Equipment used included an iron cu  er, 
orthopedic, and dental drills equipped with diamond tips. 
In a few cases, the corpus cavernosum had to be aspirated 
so that the tumescence could be reduced to allow for the 
easy removal of the foreign body.[1,3] Another ingenious 
method has been described, where the constricting object 
is removed by manual decompression of the penis.[6,9] In 
the report by Gupta et al., the penis was compressed by 
an intravenous drip set tube applied circumferentially, 
starting from the tip of the penis to its base in order to act 
as an even, compressive tourniquet, eventually allowing 
for the removal of the strangulating object. Local and 
systemic complications can occur in penile strangulation. 
Local complications can be minor; they include venous 
engorgement due to impaired venous backfl ow, and 
prolonged pressure leading to necrosis of penile skin 
that may require skin gra  ing. More signifi cant local 
complications include penile gangrene from prolonged 
vascular ischemia that may require amputation, and 
the formation of urethrocutaneous fi stula.[8] Systemic 
complications are less well-documented in medical 
literature. Renal impairment as one of the complications 
has been noted by Huang et al.[5] As the patient might 
be shy of telling this problem or the patient might be 
mentally abnormal, they may present late and have 
severe injury. 

Bhat et al. (1999) graded these injuries as follows:[1] 

Grade I: Edema of the distal penis. No evidence of skin 
ulceration or urethral injury.

Grade II: Injury to the skin and constriction of corpus 
spongiosum but no evidence of urethral injury. Distal 
penile edema with decreased penile sensation.

Grade III: Injury to the skin and urethra but no urethral 
fi stula. Loss of distal penile sensation.

Grade IV: Complete division of corpus spongiosum 
leading to urethral fi stula and constriction of corpus 
cavernosa with the loss of distal penile sensation.

Grade V: Gangrene, necrosis, or complete amputation 
of the distal penis.

Our case had a grade I injury and required only the 
removal of constricting device. But more severe cases 
may require diversion of urine by placing suprapubic 
cathether (SPC), urethral reconstruction, degloving, and 
skin gra  ing, or sometimes, amputation. With the help 
of dental instruments, we could remove the constricting 
ring, preventing further complications.

CONCLUSION

Penile constriction rings are used for erotic or autoerotic 
purposes or to increase sexual performance. Potentially, 
they can become irremovable, resulting in injury to 
the penis. If treated early, consequences such as penile 
gangrene and erectile dysfunction can be prevented. 
Removal of these devices can be challenging and o  en 
requires resourcefulness and multidisciplinary approach. 
Proper psychological evaluation and counselling is 
required.
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INTRODUCTION

Foreign bodies in the kidney are very rare entities 
and one of the most common routes through which 
kidneys may be reached is the gastrointestinal 
tract. Such foreign bodies are typically lacerating 
objects in food (such as fishbone, needles, pins, hair 
grips, toothpicks).[1] Surgical sponges or gauzes left 
after renal surgery are scarcely reported in medical 
literature and in an intrarenal location they are even 
rarer. [2‑4] However, such retained textilomas are 
obviously underreported mainly because of medical 
and legal problems.

Presentation includes purulent cutaneous fistula, 
renal and perirenal pseudotumors, and renal calculus 
formation.[2‑5] Additionally, these foreign bodies can 

remain asymptomatic for years and a proper follow‑up 
with radiological evaluation can assist in the proper 
diagnosis prior to the appearance of symptoms.[3,5] 
We report a rare case of leftover piece of gauze in the 
renal pelvis. 

CASE REPORT

A 10‑year‑old male child presented with a history of 
pain, in the left loin, of a duration of over 2 years. The 
child was operated at the age of 2 years for suspected 
ureteropelvic junction obstruction (UPJ) at another 
institute. Abdominal ultrasonography revealed a left‑
sided hydronephrosis secondary to renal pelvic calculi. 
Contrast‑enhanced computerized tomography (CT) 
examination confirmed the diagnosis of hydronephrosis 
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with thinned out parenchyma with prompt uptake 
and excretion of the contrast. There was a hypodense 
object in the left renal pelvis suggestive of a matrix 
stone [Figure 1]. 

Under general anesthesia, the child underwent 
percutaneous renal surgery. The stone‑like lesion 
is shown in Figure 2. The soft lesion was gradually 
extracted with the manipulation of the forceps. The 
extracted material was a leftover piece of gauze 
[Figure 3]. Following removal of the piece of gauze, 
nephrostography was done that revealed a good 
flow of contrast down the UPJ. Double J (DJ) stent 
and a nephrostomy tube were placed. Nephrostomy 
tube was removed on the 2nd postoperative day. 
Postoperative period was uneventful and the child 
was discharged. DJ stent was removed after 4 weeks.

DISCUSSION

Retained or leftover surgical sponges, cotton, gauze 
pieces so‑called textilomas, are rare complications 
after abdominal surgeries. The estimated incidence is 
approximately 1 per 1,000‑1,500 surgical operations.[6] 
In a retroperitoneal location, these textilomas represent 
less than 17% of abdominal locations and reports 
of renal or perirenal textilomas are scarce.[5] It is 
difficult to make a preoperative diagnosis because 
they mimic tumors, abscesses, pseudocysts, or 
hematomas.

In our case, the diagnosis was not suspected 
preoperatively because the first surgery was performed 
in another institution without postoperative follow‑up 
and the foreign body had no radiopaque markers. 
Several previous descriptions of CT and magnetic 
resonance imaging (MRI) appearances of a retained 
sponge have been reported. The retained sponge 
may have a whorl‑like appearance on CT and MRI, 
with increased intensity in T2‑weighted, compared to 
T1‑weighted images.[3] However, CT and MRI cannot 
unequivocally distinguish a retained foreign body from 
other urologic diseases such as abscesses, tumors, and 
calculi.[5]

Prevention of such complications should be the 
priority rather than managing them. Compresses 
should be used one by one, mounted on forceps. 
Before closing the incision, the surgeon and the 
nurses should audit all the instruments and surgical 
sponges used. Small sponges should preferably be 
avoided during laparotomy and only sponges with 
radiopaque filaments should be used. A plain X‑ray 

film, if possible, should be taken before finishing 
any operation so as to avoid these medicolegal 
embarrassments. 

Figure 2: Visible textile strands on percutaneous nephrostomy

Figure 3: Extracted gauze piece during surgery

Figure 1: CT KUB showing left gross hydronephrosis with 
radiodense object in the left renal pelvis suggestive of a stone 
in UPJ
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INTRODUCTION 

Eustachian tube function has been always at the forefront 
to understand various pathologies of middle ear.  

Eustachian tube function (ETF) has been measured by 

various methods like Vasalva’s test, Toynbee test, 

Politzer’s test, Eustachian tube catheterization to name a 

few. The tests like sonotubometry measures the middle 

ear pressure regulation function of Eustachian tube. Tests 

to assess the clearance and protective function of 

eustachian tube include mucocilliary clearance using 

various materials like fluorescein dye, saccharin, glucose 

and methylene blue to name a few. 

 

Saccharin is a nonnutritive sweetener that was 
discovered in 1879.[1] It has property   of being inert to 

respiratory epithelium that is it does not hamper 

physiological mucus clearance of sino-nasal mucosa. 

This property has been exploited to assess mucocilliary 

function of nasal mucosa, without itself hampering it. 

 

Methylene blue is a heterocyclic aromatic chemical 

compound with the chemical formula C16H18N3SCl.  It 

has various uses in chemistry and biology. 

 

Methylene blue can be used to check patency of the 
dynamic conduit connecting the middle ear and 

nasopharynx, namely the Eustachian tube. 

Eustachian tube function can be evaluated by various 

tests out of which saccharin test is a simple yet effective 
way for assessment of the same. 

 

MATERIALS AND METHODS 

An observational study was done wherein patients 

admitted in Department of ENT & HNS in KLEH & 

MRC, Belagavi were included. The study was done from 

January 2014 to December 2014. All patients admitted to 

IPD of ENT & HNS Department. All   patients 

diagnosed with mucosal type Chronic Otitis Media 

(COM)) in inactive stage. Exclusion criteria was 1) 

Active COM mucosal 2) Squamosal COM (atticoantral), 

3) Any type of mastoiditis, otomycosis and systemic 
diseases. 4) Patient with cleft palate and history of 

possible trauma. 5) Patients with history of previous 

middle ear surgery. The study was approved by the 

Ethical and Research Committee. A written informed 

consent was obtained and detailed history was taken. 

ENT examination was performed to rule out any 

associated pathology, any focus of infection, which could 

change the outcome of test. Assessment of ETF was 

done by Saccharin Test- wherein under microscopic 

control, one Saccharin pellet each of 12mg weight 

(ABOTT) (Picture 1) was placed in middle ear cavity 
through the perforation (Picture 2). The time required for 

the patient to taste saccharin was noted. If the patient did 

not taste saccharin within 45 minute, taste sensation was 
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tested. If taste sensation was intact, then response was 

taken as Gross dysfunction. If taste sensation was not 

intact, then response was taken as No response. Result of 

this test was classified into three groups: Less than 20 

minutes as Normal; 20 to 45 minutes partial dysfunction; 

More than 45 minutes as gross dysfunction.[2] 
 

 
Picture 1: Saccharin pellets. 

                   

  
Picture 2: Saccharin pellet being placed in Middle ear 

through the perforation. 

 

Methylene Blue Test 

Two or Three drops of sterile methylene blue aqueous 

(SELKROM Product No.38883) (Picture 3) diluted in 

equal volume of saline were placed, under 

microscope/endoscopic control in the middle ear at 

eustachian tube opening through the perforation (Picture 

4). With the help of Sinoscope (00 Nasal Endoscope), 

nasopharyngeal end of the Eustachian Tube was focused 

to look for the dye and the interval was noted. Less than 
10 minutes taken as Normal; 10 to 20 minutes as Partial 

dysfunction and more than 20 minutes as gross 

dysfunction.[2] 

 

             
Picture 3: Methylene Blue Dye used      

           

   
Picture 4: Methylene blue dye placed in middle ear. 

 

RESULTS AND DISCUSSION 

There were 16 (29.1%) patients in the age group of 0-20 

years, 34 (61.8%) patients in the age group of 20-40 
years and 5 (9.1%) patients older than 40 years. Majority 

of the patients were males i.e. 61.8% compared to 

females 38.2% only. In this study, on performing 

Saccharin test  43 (78.2%) patients had normal 

eustachian tube function, 11(20%) patients had partial 

dysfunction while 1(1.2%) had gross dysfunction of 

eustachian tube. Mean saccharin clearance time was 

found to be 18±5.44 min with range of 12.1 minutes to 

47.4minutes. Similar results were seen with methylene 

blue test. Mean duration for methylene blue test was 

found to be 8.3±3.78min with range of 4.1 minutes to 26 
minutes. The duration of tests had no significant relation 

in respect to age or sex. 
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Eustachian tube function (ETF) has been the center of 

focus as a prognostic factor because of the presumed 

primary role in pathogenesis of otitis media and in 

clearance of   middle ear cavity. 

 
In adults, it is about 36 mm in length, a size that is 

normally reached by the age of 7 years. It runs 

downwards from the middle ear at 45° and is turned 

forwards and medially. The tube can be considered to 

consist of two unequal cones, connected at their apices. 

The lateral third is bony and arises from the anterior wall 

of the tympanic cavity. This joins a medial cartilaginous 

part, which makes up two-thirds of the tubal length, just 

after its narrowest portion, called the isthmus. 

 

The tube is lined with respiratory mucosa containing 

goblet cells and mucous glands, having a carpet of 
ciliated epithelium on its floor. At its nasopharyngeal 

end, the mucosa is truly respiratory, but in passing along 

the tube towards the middle ear, the number of goblet 

cells and glands decreases and the ciliary carpet becomes 

less profuse. 

 

Abnormal or impaired eustachian tube functions may 

cause pathological changes in the middle ear. This in 

turn can lead to hearing loss and other complications 

of otitis media. These pathological changes include 

recurrent acute otitis media and otitis media with 
effusion. Chronic retraction of the tympanic membrane 

may also lead to middle ear atelectasis and subsequent 

adhesive otitis media. A retraction pocket of the 

tympanic membrane secondary to chronic eustachian 

tube dysfunction may eventually evolve into 

cholesteatoma and potentially serious complications. 

 

Functions of eustachian tube can be broadly classified 

into three: 1) Pressure regulation-of middle ear, 2) 

Protective function, 3) Clearance function. 

 

Despite pressure regulation function being the most 
important of the three physiologic functions of the 

eustachian tube for maintenance of optimal hearing, the 

protective and clearance functions are also important in 

maintaining the physiologic state. The clearance and 

drainage functions of the eustachian tube have been 

assessed by a variety of methods in the past. By means of 

radiographic techniques, the flow of contrast media from 

the middle ear (tympanic membrane not intact) into the 

nasopharynx has been assessed by Welin, Aschan, 

Compere, Parisier and Khilnani, Bluestone and 

colleagues, Ferber and Holmquist, and Honjo and 
colleagues.[3-10] Rogers and colleagues instilled a solution 

of fluorescein into the middle ear and assessed the 

clearance function by subsequently examining the 

pharynx with an ultraviolet light.[11] LaFaye and 

colleagues used a radioisotope technique to monitor the 

flow of saline solution down the eustachian tube.[12] 

Bauer assessed clearance by observing methylene blue in 

the pharynx after it had been instilled into the middle 

ear.[13] Elbrønd and Larsen assessed middle ear–

eustachian tube mucociliary flow by determining the 

time that elapsed after saccharin had been placed on the 

mucous membrane of the middle ear until the subject 

reported tasting it.[14] 

 
Mucociliary clearance has been investigated for the past 

50 years using a variety of methods. Clearance has been 

studied by instilling radiopaque material into the middle 

ears of children whose tympanic membranes were not 

intact. Following placement of foreign material in 

humans with perforations of the tympanic membrane, 

Sadé reported that the anterior half to two-thirds of the 

middle-ear cavity had the most active clearance 

properties. Such material will flow toward the middle ear 

portion of the eustachian tube and out the tube. This 

movement is related to ciliary activity that occurs in the 

eustachian tube and parts of the middle ear; these ciliated 
cells in the middle ear are increasingly more active as 

their location becomes more distal to the opening of the 

eustachian tube.
[15] 

 

Methods used to assess mucociliary clearance function of 

the middle ear–Eustachian tube system in humans and 

animals. 

Radiographic - Welin, 1947[16], Compere, 1960.[17] 

Wittenborg and Neuhauser, 1963 

Fluorescein    -   Rogers et al, 1962 

Fluoroscopic with Contrast materials- 
Bluestone in 1971 

Methylene blue - Bauer, 1975 

Saccharin - Elbrønd and Larsen, 1976 

 

The age range of participants in this study was ranging 

from 12 to 64 years and mean age was 26.7 ± 10.18 

years. In the current study 34 (61.8%) patients were 

males, while 21 (38.2%) were females. The male to 

female ratio was 1.6:1. In a similar study there were 45 

(52.3%) males, while 41 (47.7%) were females.[2] 

 

Among the various tests used for mucociliary clearance, 
saccharin test has been widely accepted as the standard 

method. In the present study, on performing Saccharin 

test 43 (78.2%) patients had normal (less than 20 

minutes) eustachian tube function, 11 (20%) patients had 

partial dysfunction (20-40min) while 1 (1.2%) had gross 

dysfunction of Eustachian tube. 

 

Mean saccharin clearance time was found to be 18 ± 

5.44min with range of 12.1 minutes to 47.4 minutes. 

 

Srivastav et al[18] reported mucociliary function of the ET 
by mean of the saccharin test using a Sweetex tablet; 

they divided patients into two groups: 1) Saccharin 

clearance time ≤45 minutes, which indicates a patent ET; 

2) Saccharin clearance time more than 45 minutes, 

indicates a blocked ET. 

 

In our study we evaluated ETF by means of a similar 

technique using a Sweetex tablet, but we modified the 
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classification by considering both studies. Less than 20 

minutes was considered normal ETF, 20 to 45 minutes as 

partial dysfunction, and more than 45 minutes as gross 

dysfunction.[2] Elbrond et al[14] used a saccharin crystal, 

which may be less soluble than the saccharin pellets used 

in our study. This probably explains the disparity in 
timings although the same method was used. Among the 

various tests used for Eustachian tube assessment, 

methylene blue dye test has been widely accepted as the 

standard method. In the present study, on performing 

methylene blue dye test  43 (78.2%) patients had normal 

(less than 10 minutes) eustachian tube function, 11 

(20%) patients had partial dysfunction (10-20min) while  

1 (1.2%) had gross dysfunction of Eustachian tube. 

 

Mean time for methylene blue dye test was found to be 

8.3±3.78min with range of 4.1 minutes to 26 minutes.  

 
Despite various advanced techniques for assessing 

Eustachian tube function, the test is not performed in 

clinical practice by majority of clinicians. Various 

factors have been attributed in the ignorance of the same, 

most importantly the complexity to perform those tests 

and cost of performing it. ETF tests must be a part of the 

investigative repertoire in managing a case of COM. The 

saccharin test is an easy, simple and cost-effective 

method because it does not require any sophisticated 

equipment. It promises to be a useful diagnostic tool to 

assess the anatomical patency and mucociliary function 
of the ET. Moreover it’s a great tool to demonstrate and 

document the same. The methylene blue dye test 

establishes the anatomical patency of the ET. The 

saccharin test establishes both the anatomical and 

physiological patency of the ET. 

 

CONCLUSION 

Despite various advanced techniques for assessing 

Eustachian tube function, the test is not performed in 

clinical practice by majority of otologists. Various 

factors have been attributed in the ignorance of the same, 

most importantly the complexity to perform those tests 
and cost of performing it. ETF tests must be a part of the 

investigative repertoire in managing a case of COM. The 

saccharin test is an easy, simple, and cost-effective 

method because it does not require any sophisticated 

equipment. It promises to be a useful diagnostic tool to 

assess the mucociliary function of the ET. Therefore, 

saccharin test is recommended as a part of routine pre-

operative workup for all patients planned for 

tympanoplasty. 
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Prevalence of ocular trauma in KLES Hospital: 
A 1‑year cross‑sectional study
Shivanand B. Patil, Abhinav Biala, Amishi Khanna, Anju Meena

Introduction

Although the eyes represent only 0.1% of  the total 
body surface, most of  the information reaches 
humans through vision. Ocular trauma causes a great 

socioeconomic impact. Population‑based epidemiological 
studies in Andhra Pradesh and Tamil Nadu have found 
prevalence rates of  ocular trauma as 2–10%. In addition 
to the physical and psychological trauma of  eye injuries 
to the individual, the direct and indirect financial costs 

Abstract
Context: People affected by eye injury often have to face loss of career opportunities, major 
lifestyle changes, and occasionally permanent disfigurement.

Aims: (1) To find the prevalence of ocular trauma in patients attending our hospital. (2) To 
find the clinical profile of ocular trauma patients and the cause of trauma in them.

Settings and Design: This was a cross‑sectional study conducted at KLE Hospital, Belagavi, 
Karnataka.

Subjects and Methods: The present 1‑year study was conducted in the Department of 
Ophthalmology, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, Belagavi, 
on 2308 trauma patients presenting to the ophthalmology outpatient department and 
casualty from January 1, 2014, to December 31, 2014. Out of 2308 patients, 217 patients 
were identified to have ocular trauma and were examined in a systematic fashion.

Statistical Analysis Used: None.

Results: The prevalence rate of ocular trauma was found to be 9.40%. Maximum 
patients (27.19%) were in the age group of 21–30 years. A total of 182 (83.87%) patients 
were male and 35 (16.13%) patients were female.

Conclusions: Most common cause of ocular trauma was found to be road traffic 
accidents (RTAs), seen most commonly among males in the age group of 21–30 years. Males 
are commonly injured in RTA which is probably related to both exposure and risk‑taking 
behavior. Several human and environmental risk factors were found to be associated with 
increased risk of RTA. Apart from RTA, occupational hazard was the next major cause of 
ocular trauma. Certain laws and legislations and their strict enforcement can curb these 
two major causes of ocular trauma.
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to the society are enormous. In the USA, the total 
cost of  disabling and nondisabling eye injuries comes 
to billions of  dollars. The annual incidence rate of  
hospitalization for eye injuries per lakh population/year 
is 5–16% worldwide. Blindness resulting from trauma 
has prevalence rates of  0.6%–0.8%. The use of  eye 
protective devices in India is very low. Prevention of  
ocular injuries should form the basis of  management for 
which collection of  data is a must. Seeing the seriousness 
and enormity of  ocular trauma, this study is undertaken 
to know the prevalence, cause of  injury, and clinical 
and demographic profile of  ocular trauma patients 
presenting in KLE Hospital, Belagavi, from this region 
so that strategies can be planned for the prevention and 
management of  ocular trauma in a better way.

Subjects and Methods

This was a cross‑sectional study between January 1, 2014, 
and December 31, 2014, conducted in the Department of  
Ophthalmology of  KLES Dr. Prabhakar Kore Hospital 
and Medical Research Centre (MRC), Belagavi, on all 
ocular trauma patients who presented to the casualty 
and the ophthalmology outpatient department (OPD) 
during the 1‑year period.

The inclusion criteria were all cases of  injury to 
the eyeball, optic nerve, orbit, upper and lower lids, 
eyebrows, and the lacrimal system.

After finding the suitability as per inclusion and 
exclusion criteria, patients were selected for the study 
and briefed about the nature of  the study and written 
informed consent was obtained. Detailed history of  
trauma was obtained under the following headings:
•	 Cause	of 	injury
•	 Mechanism	of 	the	injury
•	 Place	of 	injury
•	 Time	of 	injury
•	 Unilateral/bilateral
•	 Any	treatment	taken	before	reaching	the	hospital.

History was followed by ocular examination that 
included visual acuity testing for distance using 
counting finger method in the casualty and using 
Green’s visual acuity chart in the OPD, checking 
extraocular movements, examination under diffuse light 
using a torch followed by anterior segment examination 
with a slit lamp, a dilated fundoscopy (wherever 
possible) using topical tropicamide and phenylephrine 
combination (Itrop plus) dilating drops, and intraocular 
pressure measurement (wherever possible) using 
Schiotz indentation tonometer. Fluorescein staining of  
the cornea was done in cases where corneal abrasion 

was suspected. B‑scan of  the orbit was performed in 
penetrating trauma cases, intraocular foreign body cases, 
and cases where the posterior segment details were not 
clear due to opaque media. Computed tomography (CT) 
scan was done in cases of  ocular trauma having head 
trauma also.

Results

This study was conducted on 217 ocular trauma 
patients who presented either to the casualty or the 
ophthalmology OPD of  KLES Dr. Prabhakar Kore 
Charitable Hospital and MRC, Belagavi, during the 
study period. The patients were examined in a systematic 
manner and necessary investigations were ordered.

In this study of  2308 patients, 217 patients presented 
with ocular trauma, resulting in a prevalence rate of  
trauma as 9.40%.

In this study, the mean age of  patients was 
34.47 ± 19.49 years. Maximum patients (27.19%) were 
in the age group of  21–30 years, and minimum patients 
(0.92%) belonged to the age group of  71–80 years.

Out of  217 patients, 182 (83.87%) patients were male and 
35 (16.13%) patients were female. Male:female was 5.2:1.

Most common cause of  ocular trauma was road traffic 
accident (RTA) (66.36%), followed by occupational 
injury (6.91%) and fall from height (6.91%). Foreign 
bodies entering the eye accounted for 6% of  injuries. 
Other causes which were responsible for 1–2% of  
injuries included assault, vegetative matter, stick, knife, 
firecracker, bull horn, glass, ball, sports related, stone 
chip, and blast injury [Figure 1].
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Figure 1: Etiology of trauma
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In this study, time of  the day was divided into morning (5 
am to 12 pm), afternoon (12–4 pm), evening (4–8 pm), and 
night (8 pm to 5 am). In our study, 92 (42.40%) patients 
were injured at night followed by 53 (24.42%) at afternoon, 
40 (18.43%) in the evening, and 32 (14.75%) in the morning.

The right eye was involved in 106 (48.85%) patients 
followed by the left eye in 78 (35.94%). In 33 (15.21%) 
patients, both eyes were involved.

A total of  145 eyes (58%) had clinically good vision, 
whereas no perception of  light was present in 5 eyes 
(2%) in our study. Clinically good vision was considered 
as vision of  counting fingers at a distance of  more 
than 3 m. Fifty‑one (20.4%) eyes had vision <3/60, 
6 (2.4%) eyes had a visual acuity between 3/60 and 
5/60, 14 (5.6%) eyes had vision between 6/60 and 6/24, 
15 (6%) eyes had vision between 6/18 and 6/9, 10 (4%) 
eyes had 6/6 vision, and 5 (2%) eyes presented with no 
perception of  light.

Out of  217 ocular trauma patients in our study, 
28 (12.90%) patients had orbital fractures.

Out of  269 eyes with eyelid involvement, 142 (57.79%) 
eyes had ecchymosis, 73 (27.14%) eyes had lid edema, 
41 (15.24%) eyes had partial thickness laceration, 
3 (1.12%) eyes had full‑thickness laceration, and 
10 (0.37%) eyes had abrasions over the lid.

Among 209 eyes where the conjunctiva was affected, 
78 (37.32%) eyes had subconjunctival hemorrhage, 
42 (20.10%) eyes had chemosis, 48 (22.97%) eyes 
had conjunctival congestion, 34 (16.27%) eyes had 
ciliary congestion, and 7 (3.35%) eyes had foreign 
bodies in them.

Out of  the 68 eyes with corneal involvement, 20 (57.12%) 
eyes had full‑thickness laceration, 5 (14.29%) eyes had 
an ulcer, 2 (5.71%) eyes had partial thickness laceration, 
and another 2 eyes had foreign bodies. Three eyes had 
corneal scar, exposure keratitis, and corneal edema, 
respectively.

Out of  54 eyes where the anterior chamber was 
involved, 13 (37.14%) eyes had a collapsed chamber, 
9 (25.71%) eyes had a hyphema, 6 (17.14%) eyes had an 
irregular chamber depth, 4 (11.43%) eyes had a deep 
chamber, 2 (5.71%) eyes had shallow chambers, and 
1 (2.86%) eye had an intraocular foreign body in the 
anterior chamber.

Out of  55 eyes with pupillary findings, 22 (40%) eyes 
had a sluggish reaction to light, 15 (27.27%) eyes had 

a relative afferent pupillary defect, and 8 (14.55%) eyes 
had no reaction to light at all. Traumatic mydriasis 
was present in 7 (12.73%) eyes, and 3 eyes had an 
eccentric pupil, no pupil due to complete iridodialysis, 
and a festooned pupil, respectively. Twenty (4.61%) 
eyes out of  434 eyes of  217 ocular trauma patients 
developed traumatic optic neuropathy, and all cases 
were medically treated.

Out of  11 eyes having iris involvement, 3 (27.27) 
eyes had iridodialysis, iris prolapse, and iridodonesis, 
respectively. Two (18.18%) eyes had neovascularization 
of  the iris

Out of  the 14 eyes with lens findings, 8 (57.14%) eyes 
developed traumatic cataract, 4 (28.57%) eyes had 
aphakia secondary to trauma, and 2 (14.29%) eyes 
developed subluxation of  the lens.

Maximum incidence of  ocular trauma was seen in 
August (13.82%) and December (13.36%), and minimum 
incidence was seen in July (4.61%).

Out of  217 ocular trauma patients, 88 (40.55%) patients 
underwent investigations. Out of  88 patients, CT scan 
of  the brain plain was done for 45 (51.14%) patients, 
X‑ray of  the orbit plain was done for 30 (34.09%) 
patients, and B‑scan was done for 13 (14.77%) patients.

Out of  217 ocular trauma patients, 138 (63.59%) patients 
underwent medical treatment and the rest 79 (36.41%) 
patients underwent surgical treatment.

Discussion

The prevalence rate is in conformity with the 
Andhra Pradesh Eye Disease Study[1] where 824 patients 
out of  7771 patients had ocular trauma, giving a 
prevalence rate of  10.6%. The Beaver Dam Eye Study[2] 
included 4926 patients; out of  whom, 972 patients had 
ocular trauma resulting in a prevalence rate of  19.8%. 
Another study, The Aravind Comprehensive Eye 
Study[3] calculated the prevalence rate to be 4.5% which 
included 5150 patients, out of  whom 229 patients had 
ocular trauma.

According to a study conducted by Desai et al.,[4] a 
bimodal peak occurs in the older age groups. They 
also reported higher rates of  injury in the age group 
of  15–64 years and lower rates for the age group of  
0–14 years and 65 years and older age group. Males 
were affected in 80% (32 patients) of  cases and females in 
20% of  cases (8 patients), which is consistent with other 
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studies. This is well supported by a study conducted by 
Gothwal[5] in Hyderabad where males were involved in 
86.8% of  cases of  ocular trauma.

According to Guly et al.,[6] 57.3% of  ocular injuries 
were caused due to RTAs. In a study conducted by 
Vats et al.,[7] they found that majority of  the ocular 
injuries were sustained at work and home, and blunt 
trauma (41.7%) was more commonly implicated than 
sharp objects (19.6%).

According to the Beaver Dam Eye Study,[2] where both 
eyes were involved in 15.4%, the right eye in 30.5%, 
and the left eye in 27.8% of  participants. Rest 26.3% 
of  the participants could not remember which eye was 
involved.

In the Andhra Pradesh Eye Disease Study,[1] 4.61% 
of  patients presented blind (best‑corrected distance 
visual acuity <6/60 in the better eye) due to trauma 
and another 3.4% had visual impairment worse than 
6/12–6/60 in one eye due to trauma. The Aravind 
Comprehensive Eye Survey[3] identified trauma as the 
underlying cause for vision impairment (vision between 
6/18 and 3/60 after best correction for that eye) in 
27.2% eyes including 15.2% of  these eyes that were 
blind (vision worse than 3/60 after best correction for 
that eye).

As per the Andhra Pradesh Eye Disease Study,[1] 
among the 39 cases of  blindness from ocular trauma, 
33.3% of  eyes had traumatic cataract, another 33.3% 
had traumatic corneal scars, 20.5% were phthisical, 
10.3% had traumatic optic atrophy, and 2.6% had 
surgical anophthalmia. In a study conducted by Vats 
et al.,[7] among 158 participants, 39.9% had corneal 
opacities following trauma, 19.6% had traumatic 
cataract, 12.1% had iris tears, 3.2% had iridodialysis, 
0.6% had hyphema, 1.9% had corneal epithelial 
defects, 1.3% had subconjunctival hemorrhage, 5.1% 
had conjunctival tears, 8.2% had lid scars, 4.4% had 
angle recession, 1.3% had retinal detachment and 0.6% 
each had a macular hole, a macular scar, and optic 
neuropathy, 3.2% had subluxated lenses, and 2.6% had 
phthisis bulbi.

Conclusions

Most of  the injuries involved the ocular adnexa, which 
while causing certain degree of  cosmetic disfigurement 
did lead to permanent visual sequelae in some patients, 
injuries involving cornea or sclera had bad prognosis 

and those with optic neuropathy had the worst 
prognosis.

Most common cause of  ocular trauma was found to be 
RTAs, seen most commonly among males in the age 
group of  21–30 years. As seen from study data, the 
people of  the most active and productive age groups were 
involved in RTA which leads to cosmetic disfigurement 
and serious economic loss to the community. Males are 
commonly injured in RTA which is probably related to 
both exposure and risk‑taking behavior.

Several human and environmental risk factors were 
found to be associated with increased risk of  RTA, for 
example, lack of  awareness of  traffic rules, inadequate 
enforcement of  existing laws, easy accessibility to 
license, and driving under the influence of  alcohol. 
If  we control the factors appropriately, mortality and 
morbidity can be prevented.

With the help of  certain laws, legislations, and public 
awareness, maximum causes of  ocular trauma can 
be reduced drastically. Hence, with the data of  this 
study, preventive and management strategies can be 
formulated to manage ocular trauma in a better way.
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The safety and efficacy of minimal dose 
of mitomycin C in trabeculectomy

INTRODUCTION

Glaucoma ranks second as the most common cause of 
blindness worldwide.[1] Glaucoma surgery has many 
sight‑threatening complications and a high risk of failure. 
This risk of failure is multiplied many times in high risk 
populations such as the young people and the black 
people. The cause of failure in these cases is scarring 
due to proliferation of fibroblasts at the surgical site.[1] 
So, to increase the success rates in the glaucoma filtration 
surgeries, antifibrotic agents are being used to modulate 
wound healing.[2]

The introduction of mitomycin C (MMC) as an adjunct 
to trabeculectomy was a major advance in the ability 
to improve the intraocular pressure (IOP)‑lowering 
efficacy of the procedure.[3] MMC is an antineoplastic 
antibiotic agent isolated from the fermentation filtrate 
of Streptomyces caespitosus, has been shown to suppress 
fibroblastic activity. The advantages of its use as an 
adjunctive to glaucoma filtering surgery are a reduction 
of corneal complications, a more profound reduction 
in IOP, and elimination of the need for postoperative 
administration of drugs.[4] 
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Abstract

Aim: To evaluate the safety and efficacy of minimal concentration and exposure 
time of mitomycin C (MMC) (0.1 mg/mL for 2 min) as an adjunct to trabeculectomy 
and to evaluate the complications of minimal dose of MMC in trabeculectomy. 
Background: Glaucoma ranks second as the most common cause of blindness 
worldwide. The introduction of MMC as an adjunct to trabeculectomy was a major 
advancement in the ability to improve the intraocular pressure (IOP)-lowering efficacy 
of the procedure. Materials and Methods: In this study, 40 patients, who had primary 
open‑angle glaucoma, were included. Both with MMC in a dose of 0.1 mg/mL for 2 min, 
20 underwent trabeculectomy alone, and 20 underwent combined surgery. Postoperative 
IOP at each follow‑up, bleb appearance, the need for postoperative medical glaucoma 
treatment, and improvement of vision were recorded. We evaluated the IOP, bleb 
appearance, and complications on day 1, 1 week, 1 month, and 3 months postoperatively. 
Results: A total number of 40 patients were studied. There were 25 males and 15 females 
with mean age 65 ± 10 years. The IOP at 3 months follow‑up was 12.0 ± 1.5 mmHg, 1 day 
was 17 + 1.5 mmHg, 1 week was 14.6 ± 5 mmHg, and 1 month was 12.2 ± 5 mmHg. No bleb 
related complications or any other complications were noted in any of the patients. In all 
the patients, bleb appearance was grade II–III according to Moorfields classification. 
Visual acuity in all the 20 patients was between 6/24 and 6/9, who underwent combined 
procedure. Conclusion: Trabeculectomy with intraoperative MMC in a dose of 0.1 mg/mL 
and exposure time of 2 min tested to be a safe and effective modality in the management 
of glaucoma.

Key words: Bleb, intraocular pressure (IOP), mitomycin C (MMC), trabeculectomy
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However, there is an increased risk of serious 
complications including hypotony and maculopathy in 
the early postoperative course. Many investigators have 
attempted to find protocols for the adjunctive therapy 
that will provide an acceptable balance between the 
benefits and risks.[5]

The purpose is to evaluate the safety and efficacy of low‑
dose MMC in trabeculectomy. The introduction of MMC 
as an adjunct to trabeculectomy was a major advance in 
the ability to improve the IOP‑lowering efficacy of the 
procedure. It is known that this antiproliferative agent 
acts in a dose‑ and time‑dependent way.[6]

Treatment of glaucoma is usually by medical therapy but 
in situations such as poor compliance, lack of awareness, 
poor follow‑up facilities, and nonaffordability, surgical 
intervention becomes the method of choice.[7] To increase 
the success rates in the glaucoma filtration surgeries, 
MMC helps to modulate wound healing.[8]

So, the study is aimed to evaluate the safety and 
efficacy of minimal concentration and exposure 
time of MMC (0.1 mg/mL for 2 min) as an adjunct to 
trabeculectomy.

MATERIALS AND METHODS

All patients diagnosed with glaucoma and IOP >21 
mmHg and follow‑up patients who have IOP, did not 
come under control with medical management, and 
patients diagnosed with both cataract and glaucoma 
were included in the study. Written and informed consent 
of the participating patients were taken. Visual acuity, 
slit‑lamp examination, visual fields, gonioscopy, and IOP 
were checked and fundus photographs were taken. The 
postoperative IOP at each follow‑up, the bleb appearance, 
the need for postoperative medical glaucoma treatment, 
and the change in vision were noted.

In all cases, the surgery was performed after giving 
peribulbar anesthesia. A superior rectus bridle suture 
was taken and a limbus‑based conjunctival flap was 
raised. After hemostasis was obtained, MMC was applied 
beneath the scleral flap for 2 min with a surgical sponge 
measuring 4.5 mm × 4.5 mm, which was soaked in a 
0.1 mg/mL solution. After 2 min, the sponge was removed 
and the entire surgical field was irrigated thoroughly 
with a balanced saline solution.

A 4 mm × 4 mm scleral flap was fashioned 1 mm 
into clear cornea; a 1 mm × 2 mm scleral block 
was excised. The scleral flap was closed with four 
interrupted 8‑0 vicryl sutures and the conjunctiva was 

closed tightly with interrupted 8‑0 vicryl sutures. A 
subconjunctival injection of 2.0 mg gentamicin and 2.0 
mg dexamethasone was administered. Ciprofloxacin 
eye ointment was applied.

Postoperatively, all patients received systemic antibiotics 
and analgesics for 5 days, topical antibiotics and steroid 
eye drops for six times per day for 2 weeks and tapered 
over 6‑8 weeks, topical cycloplegic two times per day 
for 4 weeks. 

Follow‑up was done on the first postoperative day, at 
1 week, at 1 month, and 3 months postoperatively. A 
“complete success” was when the IOP was less than 
21 mmHg without glaucoma medication, a “qualified 
success” when the IOP was less than 21 mmHg with 
glaucoma medication, and a “failure” when the IOP 
was greater than or equal to 21 mmHg with medical 
treatment or when repeat surgery was required.[7] 
Hypotony was defined as an IOP less than 5 mmHg, 
documented at two postoperative visits separated by 
at least 1 week. 

RESULTS

Out of 40 patients, 25 patients were males and 
15 patients were females with a mean age of 65 ± 
10 years. A total number of 20 patients underwent 
trabeculectomy alone and 20 patients underwent 
combined surgeries. We evaluated the IOP and bleb 
appearance on day 1, 1 week, 1 month, and 3 months 
postoperatively.

Mean postoperative IOP 
On day 1—17.1 ± 1.5 mmHg
On 1 week—14.6 ± 1.5 mmHg
On 1 month—12.2 ± 5 mmHg
On 3 months—12 ± 5 mmHg
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All patients had mildly elevated, diffuse, normally 
vascularized bleb (grade 2‑3) associated with good 
filtration according to Moorefields bleb morphological 
classification [Figure 1]. 

Moorfields bleb grading system 
The bleb is assessed either photographically or at the 
slit‑lamp, and characterized with respect to height and 
to vascularity in three zones: Central bleb, peripheral 
bleb, and nonbleb. An elaborate photographic set of 
standards is available, as well as a standardized form 
for reporting.
1. Central bleb area: An estimation into five categories of 

percentages (0%, 25%, 50%, 75%, and 100%) is made 
of the relative size of the central demarcated area 
of the bleb relative to the visible conjunctival field 
superiorly. Often, this is confined to the area over the 
scleral flap; in a uniform bleb, central and peripheral 
estimations are congruent. 

2. Peripheral bleb area: The maximal extent of the bleb 
is assessed using a similar scale of 5% estimations.

 This parameter assesses the maximal diffusion area of 
the bleb, as evidenced by slight bogginess or guttering 
at the edges. 

3. Bleb height: In reference to the standardized 
photographs, the maximal central bleb height is 
scaled as flat, low, moderately elevated, or maximally 
elevated.

4. Vascularity: Considered the most important 
prognostic parameter for bleb failure, this scale is 

applied to three areas: The central demarcated bleb, 
the bleb’s peripheral extent of diffusion, and the 
surrounding nonbleb conjunctiva. 

Five grades of vascularity are used: Avascular, 
normal, mild vascularity, moderate vascularity, and 
severe vascularity. Subconjunctival blood is notated 
as well.

Characteristic of bleb Number of 
patients

Percentage 
(%)

Polycystic, avascular filtering 04 10
Diffuse, avascular, filtering 33 83
Flat, vascular, scarred 03 7
Encapsulated (Tenon’s cyst) 00 0

All patients with IOP were well controlled with 
posttrabeculectomy without medication. There were 
no postoperative complications related to MMC. 
Only one patient required resuturing due to bleb 
leakage.

Twenty patients underwent combined procedure, 
whose uncorrected visual acuity (UCVA) on 6 weeks 
postoperatively was ranging 6/24‑6/12. The best 
corrected visual acuity (BCVA) on 6 weeks was up 
to 6/9.

There was a complete success rate in controlling 
postoperative IOP without medication.

We calculated number of patients in each group of pressure
Period Number of patients in each group of pressure

0‑10 mmHg Percentage (%) 11‑20 mmHg Percentage (%) 21‑30 mmHg Percentage (%)
Day 1 2 5 36 90 2 5
Postop (1st week) 2 5 38 95 0 0
Postop (1 month) 0 0 40 100 0 0
Postop (3 months) 0 0 40 100 0 0

Figure 1: Postoperative bleb appearance
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DISCUSSION

The use of MMC during glaucoma filtration surgery has 
improved the outlook for cases known to have a high risk 
of surgical failure. Several doses and application time 
regimes have been evaluated for MMC. Higher doses 
and duration of MMC increases the surgical success 
rate, but unfortunately, complication rates increase as 
well. Therefore, there is a need to optimize the dose of 
MMC. In our study, we evaluated the safety and efficacy 
of minimal concentration and exposure time of MMC. 
Combining the cataract operation with trabeculectomy 
offers the main advantage of requiring only one operation 
to achieve a lower IOP after cataract surgery. With MMC, 
the overall incidence of bleb leaks and infections appears 
to be constant over time. Postoperatively, we saw no 
persistent complications or infections.

In our study, the mean postoperative IOP at a 3‑month 
follow‑up was 12.5 ± 1.5 mmHg. In a study conducted, 
in which combined trabeculectomy was done in 16 eyes 
and trabeculectomy with MMC was done in 16 eyes. 
Mean preoperative IOP in group 1 was approximately 
24 and for group 2 was 27 that was reduced to around 
12.5 and 13.2 mmHg, respectively. No complications 
were noted.[8] The results of this study were similar to 
our study in relation to postoperative IOP. 

There is a study to evaluate the effect of low and 
high dose adjunctive MMC in trabeculectomy. The 
time of application was 5 min with concentrations of 
0.1 mg/mL, 0.2 mg/mL, and 0.4 mg/mL, respectively. 
The postoperative IOP at 3 months was 13.5 + 3 mmHg. 
The patients who underwent combined procedure had 
good visual acuity. There was no statistical difference 
among the three groups in the success rate, regardless 
of medication.[3] These study results were similar to our 
study in relation to postoperative IOP as well.

In a study conducted, based on low‑dose and high‑dose 
MMC in trabeculectomy was applied for 5 min. 
They found that low‑dose drug inhibited fibroblast 
proliferation for a prolonged period and the effect was 
localized to the treated area.[5] In our study, we used a 
low dose of MMC that proved to be safe and effective.

In a study that compared protocols of 0.2 mg/mL for 
2 min, 0.2 mg/mL for 4 min, and 0.4 mg/mL of MMC for 
2 min. They found a possible dose‑response relationship, 
with exposure time appearing to be more important 
than concentration. They concluded that a low dose 
with minimum exposure time proves beneficial, i.e., 
0.2 mg/mL for 2 min.[9]

The study was done in Korea, in which 26 patients 
underwent trabeculectomy with the different 
concentrations of MMC, i.e., 0.4 mg/mL, 0.2 mg/mL, 
0.1 mg/mL for 5 min. All the patients were followed up 
for 3 months. At postoperative 3 months, the mean IOP 
with 0.4 mg/dL MMC was 10.1 mmHg, mean IOP with 
0.2 mg/dL MMC was 16.1 mmHg, mean IOP with 0.1 mg/
dL MMC was 16.5 mmHg. Bleb score was 7.0, 6.0, 6.1, 
respectively.[3] This study concluded that MMC in dosage 
of 0.2 mg/mL gave good results in terms of postoperative 
IOP and bleb formation.

The study was done in the US, in which consecutive 
glaucoma patients were evaluated, who underwent 
trabeculectomy with adjunctive MMC that was titrated 
for concentration and exposure time (0.2, 0.3, 0.4 mg/
dL for 1‑5 min). Out of the 119 patients who were 
defined as having a successful outcome, the mean 
preoperative IOP was 23.2 ± 9.2 mmHg and the mean 
final IOP in this outcome group was 11.7 ± 2.9 mmHg 
with 0.2 mg/mL for 2 min. This study showed results 
similar to our study in relation to the dosage and 
complications.[4] 

In a study conducted by Ibrahim et al., who used 
0.2 mg/mL of MMC for 1 min.[10] They had 73% patients 
with IOP between 11 mmHg and 20 mmHg. In another 
study, who had 89% patients with IOP at 3 months 
<15 mmHg[11] that was similar to our study.

In our study, we showed that 0.1 mg/mL of MMC 
for 2 min caused very few complications. So, we 
demonstrated the long‑term efficacy and safety of 
low‑dose MMC.

In our study, all patients had mildly elevated, diffuse, 
normally vascularized bleb (grade 2‑3) associated 
with good filtration according to Moorefields bleb 
morphological classification. 

In our study, 20 patients underwent combined 
procedure, they had good visual outcome in the range 
of 6/24‑6/9 with postoperative IOP, approximately 12.2 
mmHg without medication. So, there was complete 
success.

In summary, our series of trabeculectomy alone 
and combined small incision cataract surgeries/
trabeculectomies resulted in excellent IOP control, 
substantial visual recovery, and a decrease in the number 
of glaucoma medication without complications. This 
combined technique adds to our armamentarium—a 
surgery that is reasonably safe, effective, predictable, 
and stable with the use of antimetabolites.
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CONCLUSION

The best approach to glaucoma therapy in developing 
countries is currently intermediate. The chronic use 
of topical medications that have high cost imposes a 
significant economic burden on patients, many of whom 
live at a subsistence level.

Trabeculectomy with intraoperative MMC in a dose 
of 0.1 mg/mL and exposure time of 2 min tested to be 
a safe and effective modality in the management of 
glaucoma.

The results illustrate that MMC applied beneath the 
scleral flap during trabeculectomy is associated with a 
success rate comparable to other modes of application. 
The incidence of potentially serious complications such 
as conjunctival wound leak and prolonged hypotony 
was lower.
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CASE REPORTS

CONGENITAL HYPOTHYROIDISM LEADING TO ACUTE KIDNEY INJURY WITH HYPERNATREMIC 
DEHYDRATION

P R Inamdar, R M Bellad, V R Herekar

Abstract
Congenital hypothyroidism leading to acute kidney 

injury (AKI) and hypernatremia is not reported in 
literature. A two month old infant presented with 
hypernatremic dehydration and AKI. He was detected 
to have poor suck due to hypothyroidism. His suck 
improved after supplementation with thyroxine.

Keywords: Congenital hypothyroidism, acute kidney 
injury, hypernatremic dehydration

Introduction
Hypernatremic dehydration is commonly seen 

in neonates and paraneonates requiring emergency 
admission, fluid resuscitation and occasionally 
peritoneal dialysis. Hypothyroidism is well known to be 
associated with hyponatremia. (1) But hypothyroidism 
might also present in neonates as poor feeding which in 
turn may lead to hypernatremic dehydration. Although 
hypothyroidism is associated with renal dysfunction, its 
association with acute kidney injury (AKI) in infancy 
is not known. We present a 2 month old infant who 
had congenital hypothyroidism and poor suck and 
who presented to us with hypernatremic dehydration 
and AKI.

Case Report
A 2 month old female infant on exclusive breast 

feeds, third born to a 22 years old mother, presented 
with primary complaint of anuria and lethargy for two 
days. Mother also complained that since birth the 
infant’s suck was not vigorous (as compared to other 
two siblings), infant had constipation, cried little and 
slept a lot. Baby’s birth history was normal and she 
had a birth weight of 2.8 kg. There was no history of 
prolongation of physiological jaundice. At presentation, 
infant had a depressed anterior fontanelle, skin 
turgor was prolonged and mucous membranes were 
dry. Bladder and kidneys were not palpable. Child 
had relative bradycardia compared to the degree of 
dehydration and had muffled heart sounds. Child’s 
weight was 3.6 kg and her length was 50cm and 
head circumference was 37cm. The posterior fontanel 
was closed. She had a sallow complexion, protruding 
tongue and her hairline reached down the forehead. 
There was no edema. The child was initially rehydrated 
with two boluses 60cc/kg of 0.9% normal saline. 
Her pre-hydration sodium showed hypernatremia 
(155mmol/l) and hyperkalemia with serum potassium 
of 5.45mmol/l. Her urea and creatinine were elevated 
(205mg/dl and 3 mg/dl respectively). Fractional 
excretion of sodium could not be done due to limited 
resources. Ultrasound abdomen revealed bilateral 
medullary nephrocalcinosis (secondary to dehydration) 
with normal urinary tract anatomy. A diagnosis of pre-
renal AKI with hypernatremic dehydration was made 
and the child was given intravenous fluid of 0.45% 
dextrose normal saline at 150cc/kg/day. On second day 
of admission her urea decreased to 45mg/dl, creatinine 
came down to 0.69 mg/dl, sodium was 140 mmol/l and 

potassium was 4mmol/dl. Later maintenance fluid was 
continued. In view of history of chronic constipation 
with typical facial features, thyroid function test was 
performed. T3 was not detectable, T4 was 1.1mcg/
dl and TSH was 150mcIU/ml. She was started on 
levothyroxine at 10mcg/kg/day. Her suck and milk 
intake improved, intravenous fluids were stopped and 
child was discharged

Discussion
Congenital hypothyroidism, a common cause of 

preventable mental retardation may be subtle at 
presentation and not evident in neonatal age group. 
Recently there is an increased trend towards neonatal 
screening and treatment of hypothyroidism but still 
at many centers routine screening is not followed due 
to financial constraints. Congenital hypothyroidism 
presenting with renal dysfunction is known but 
underreported. (2) Thyroid hormone plays an important 
role in growth, development and physiology of kidney. 
Hypothyroidism causes a decrease in the glomerular 
filtration rate, the renal plasma flow and free 
water excretion. (3) These effects are reversed on 
supplementation of thyroxine hormone. Literature on 
kidney dysfunction in pediatric hypothyroid patients 
are very few. Studies have demonstrated high 
incidence of congenital renal anomalies in congenital 
hypothyroidism. (2) Acute kidney injury has been 
reported in two hypothyroid adolescent patients one 
of which was due to rhabdomyolysis. (4) To the best 
of our knowledge, this is the first reported case of an 
infant presenting with AKI secondary to congenital 
hypothyroidism. 

Hypothyroidism is known to be associated with 
hyponatremia which is more common in patients with 
elevated TSH compared to those with normal TSH. (5) 
The mechanisms proposed are anti-diuretic hormone 
being excessively released due to hypovolemia, 
reduced renal glomerular filtration rate with blood 
flow leading to a reduction in free water formation and 
decreased synthesis and release of atrial natriuretic 
peptide. (6) 

Hypernatremic dehydration due to inadequate 
breast feeding presents clinically between first and 
third weeks of life. Lactation failure secondary to 
neonatal factors, such as poor suck, or to maternal 
factors, such as stress, mastitis, or sore/retracted 
nipples lead to a vicious circle in which when breast 
milk production is reduced, the neonate becomes weak 
and sucks poorly, and the drive for lactation drops 
further and dehydration occurs. (7) Complications of 
hypernatremic dehydration include: acute renal failure, 
elevated liver enzymes, disseminated intravascular 
coagulation, brain edema, intracranial hemorrhage, 
cavernous sinus thrombosis and bilateral iliac artery 
thrombosis. (8) Therapy for hypernatremia includes 
adequate hydration orally if the child is clinically stable 
and relactation. Intravenous rehydration may be 
required if the neonate’s serum sodium is significantly 
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elevated and in presence of any complications. (9) 
In setting of AKI, peritoneal dialysis may also be 
required. (10) In our patient, we presume that poor 
suck due to hypothyroidism led to lactation failure 
and hypernatremic dehydration, which complicated 
the existing state of low glomerular filtration leading 
to acute kidney injury. 

We report this case to highlight that hypernatremic 
dehydration can be presenting feature of congenital 
hypothyroidism. We also stress that need of the hour 
is to introduce routine screening of all neonates for 
hypothyroidism to prevent such complications even in 
resource limited settings.
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Abstract 
Basal Cell Carcinoma (BCC) is a slow growing, locally invasive tumour, which arises from pluripotent cells within the basal 

layer of epidermis or follicular structures, uncommon in dark skinned individuals with occurrence in females vis-à-vis males 

being lower.[1] Here we report a rare case of 60 year old Indian female, who presented with hyperpigmented nodules over right 

infra-orbital region, which was asymptomatic and had previous history of herpes zoster at the same site. Biopsy revealed the 

lesion to be BCC. Hence, Wolf’s isotopic response is the occurrence of a new dermatosis at the site of previous herpes zoster 

infection. Nodular BCC comprises about 50-80% of all BCC and lesions are more frequently found on face, commonly affecting 

the forehead, peri-orbital area and cheeks. We further hypothesize immunological cause to lead mutations and subsequent 

occurrence of carcinoma and plead for further dermatological research in the same area. 

 

Key Words: Basal cell carcinoma, Herpes zoster, Wolf’s isotopic response. 

 

Introduction 
Varicella zoster and Varicella simplex viruses are 

epidermoneurotropic, which affect both the skin and 

cutaneous nerve endings. The viruses are known to 

activate the immune complexes in the body. The 

involvement of the nerve endings present in the skin, 

releases neuromediators, which in turn, lead to changes 

in immune control process.[2] This is the reason for the 

development of various dermatosis at the site of skin 

which was previously affected by Varicella virus. This 

leads to the development of immune related disorders in 

the form of infections, tumours or any other immune 

mediated reactions, at the previously herpes-infected 

site. 

This phenomenon is known as Wolf’s isotopic 

response which refers to the onset of new dermatosis at 

the site of previously, already healed herpetic 

eruption[3] and this case report follows the same 

phenomenon. 

So, follow up is required in patients who had 

suffered from herpes zoster infection in the past. Such 

presentations appear to be rare. Hence further 

dermatological research with many more cases is 

required to study this phenomenon. 
 

Case Report 
A 60 year old woman, being a farmer by 

occupation, presented to us with few hyperpigmented 

nodules to plaques, over left infra-orbital area since a 

month which was asymptomatic. 

After obtaining consent from the patient, a detailed 

history of the patient was taken which revealed that she 

had presented to us 6 months back, with multiple 

vesicles at the same site (left infra-orbital region). She 

was investigated and diagnosed to have herpes zoster 

infection, for which proper course of requisite treatment 

had been given. This lesion had healed subsequently. 

Now, since she presented with an asymptomatic, 

rapidly expanding lesion at the same site, skin biopsy 

was performed. Biopsy showed moderate dermal 

infiltration was seen. An island of basaloid cells with 

palisading pattern at periphery was observed. Every cell 

had large, elongated, oval nucleus with scanty 

cytoplasm. Connective tissue stroma contains nodules, 

arranged as parallel bundles around tumor islands. The 

report was suggestive of nodulo-ulcerative Basal cell 

carcinoma. 

On enquiry, there was no history of similar lesions 

in the family.  

She was investigated and her haematological 

parameters were found to be normal. Further, 

radiological investigations were also found to be 

normal. 

To treat the carcinoma, we embarked upon 

excision of the lesion under local anaesthesia. This was 

then cosmetically sutured. Marked improvement was 

noticed within few weeks and she completely recovered 

a month. Till date, there has been no relapse.  
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Fig. 1 

 

 
Fig. 2 

Fig. 1 & 2: Showing multiple hyperpigmented, waxy 

papules to plaques with central depression & rolled 

out border, seen over left infra-orbital area 

 

 
Fig. 3: Showing moderate dermal infiltration was 

seen. An island of basaloid cells with palisading 

pattern at periphery was observed. Every cell had 

large, elongated, oval nucleus with scanty cytoplasm. 

Connective tissue stroma contains nodules, arranged 

as parallel bundles around tumor islands 

 

Discussion 
This is a rare case as there was development of 

basal cell carcinoma at the site of previously healed 

herpes zoster infection. 

Herpetic infection makes ground for a new 

dermatosis to occur, by altering the neurovascular 

mechanisms at the affected area.[4] 

The new dermatosis may be anything ranging from 

a granulomatous reaction to a malignancy. 

In Wolf’s isotopic response, herpes zoster is more 

prevalent as compared to herpes simplex, as per the 

previous studies[5] 

This necessitates the need for skin biopsy and 

prompts treatment, which was done in our case. 

The reports of such cases in scientific fraternity 

appear to be meager and hence, comparison becomes 

difficult. 

Appearance of a new dermatological condition at 

previously infected site, precisely is a dermatological 

puzzle, the mechanism of which needs to be solved. 

We hypothesize that, there may be immunological 

changes after Herpes zoster infection, which may also 

lead to mutations that may predispose the patient to be 

vulnerable to develop carcinoma. Hence, watch and 

follow up are kept on the patients with herpetic 

infection. 

This case report will be highly pertinent from 

dermatological research perspective with many similar 

case-series to follow it and elucidates further study on 

the same to uncover the cause-effect analysis. These 

case-series may further be studied in detail in light of 

our hypothesis. 
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INTRODUCTION 

Magnetic resonance imaging (MRI) requires the patient 

to stay still for at least 15 minutes to one hour in a noisy 

and claustrophobic environment. It is difficult especially 

in infants and children without drug induced sleep. Hence 

anaesthesiologists are discovering safe and successful 

combination of drugs.
1
 

Propofol is discussed to be a best of all intravenous (I.V.) 

drugs for paediatric sedation because of its faster 

induction and quick recovery.
2
 Magnetic resonance 

imaging scanning for children is a big challenge for 

anaesthesiologist for providing adequate sedation without 

compromising airway and haemodynamics.
3 

The success 

of sedation during MRI is typically assessed by two 

factors 1) safety during sedation 2) successful completion 

of test that is good quality of radiological image without 

artefacts. It can be achieved from motion less body 

during scan.
4
 Propofol yields faster induction and faster 

emergence from sedation but it may cause hypotension.
5
 

Thiopentone I.V bolus has been used routinely
6
 but the 

duration of recovery and sedation is unpredictable.
7
 We 

aimed to study the effectiveness between Propofol and 

Thiopentone along with Ketamine and other 

premedications. 

ABSTRACT 

 

Background: Children are very much scared to undergo magnetic resonance imaging (MRI) brain or any body part 

even along with their parents for about 15 to 25 minutes. We investigated the combination of Propofol Ketamine and 

Thiopentone Ketamine along with Glycopyrolate and Midazolam premedication to see safe and better sedation group 

for paediatric MRI.  

Methods: We investigated randomly 50 children of age three to five years prospectively. Children were pre-

medicated with Glycopyrolate 0.01 mg/kg and Midazolam 0.05 mg/kg per body weight intravenously. Ketamine 1 

mg/kg body weight was given just before shifting into the MRI machine. After body positioning either Propofol (PK 

group) or Thiopentone (TK group) 1 mg/kg body weight was given slowly. Children were monitored for 

electrocardiogram (ECG), arterial oxygen saturation (SpO2) and respiratory rate continuously. Oxygen 

supplementation was through the oxygen (O2) mask. Three parameters were studied 1) Repetition of drug 2) 

Respiratory distress during scan period and 3) Recovery time. 

Results: The pre-interventional characteristics including age, sex, weight, ASA grade, were comparable between two 

groups (p>0.050). Repetition in PK group was high compared to TK group (40% vs 8%; p=0.0081). Respiratory 

distress was comparable in both the groups (16% vs 24%; p=0.480) whereas recovery time was significantly shorter 

for PK group (4.62 ± 0.53 vs 9.86 vs 1.28; p<0.001). 

Conclusions: Thiopentone Ketamine combination results in lower repetition rate while Propofol Ketamine offers 

shorter recovery period. However, respiratory distress is almost similar.  
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METHODS 

After ethical committee clearance 50 children ASA grade 

1 and 2 of age three to five years scheduled for elective 

MRI of brain scan at KLES Dr. Prabhakar Kore Hospital 

and Medical Research Centre, Belgavi, Karnataka a 

tertiary care teaching hospital attached to Jawaharlal 

Nehru Medical College, Belagavi are studied 

prospectively. Informed written consent from the parent 

obtained. Children with ASA grade 3 and above, 

congenital cardiac disease, raised ICP, history of allergy 

to anaesthetic drugs and child with upper respiratory tract 

infection were excluded from the study. Randomization 

done based on even and odd numbers. Odd number was 

selected for Propofol+ Ketamine (PK) group and Even 

number for Thiopentone+ Ketamine (TK) group. A 

detailed preanaesthetic evaluation was done day prior to 

scan. Nil by mouth status was confirmed before starting 

six hours for solid food and two hours for clear liquid 

was advised. The base line parameters heart rate (HR), 

respiratory rate (RR) and oxygen saturation (SpO2) were
 

noted. A 22 or 24 gauze branula secured after emla cream 

application. All the children received same premedication 

depending on their body weight that is, Glcopyrolate 0.01 

mg/kg, Midazolam 0.05 mg/kg of body weight. Just 

before shifting in to the MRI room, Ketamine 1 mg/kg 

was given and placed on MRI coil. Oxygen of 6 

litres/min flows supplemented through oxygen (O2) mask, 

electrocardiogram (ECG), Spo2 and respiratory monitors 

were connected and monitored. Once the child was 

positioned 1 mg/kg of Propofol in PK group or 1 mg/kg 

Thiopentone in TK group was given slowly. The level of 

sedation was assessed by University of Mithigun 

Sedation Scale (UMSS) 0=Awake Alert, 1=Minimal 

sedation, 2=moderately sedated, 3=deeply sedated and 

4=Unarousable to stimuli. UMSS -3 was acceptable for 

performing MRI scan. Heart rate, RR and Spo2 were 

monitored and documented at every five minutes interval. 

The resident anaesthetist remained inside the MRI 

machine room to repeat drug 0.5 mg/kg of Propofol or 

Thiopentone in case child moves in their respective 

group. Once scan completed child shifted to recovery 

room where oxygen, I.V fluid started and HR, RR, Spo2 

were noted. Recovery was checked with UMMS scale. 

Radiologist was asked to grade the quality of scan that is, 

excellent = No movement; Good = Minor movement; and 

Poor = Major movements. Failure of scan considered in 

either group when scan was incomplete with protocol 

drugs or requirement of any other drugs like fentanyl etc. 

The child was shifted back to ward once child aldritch 

score of 9 achieved on discharge. For out patient children 

proper instruction were given regarding feeding after four 

hours of nil by mouth. 

Statistical analysis 

The data obtained was analysed using SPSS statistical 

software version 20.0. Categorical data was expressed in 

terms of numbers and percentages while continuous data 

was expressed as mean±standard deviation (SD). The 

comparison between two groups for categorical data was 

done using chi-square test and continuous data was 

compared using independent sample‘t’ test. A probability 

(p value) of <0.050 was considered statistically 

significant. 

RESULTS 

Of the 50 children studied, 30 were males and 20 were 

female children. In PK group, 56% were male and 44% 

were female children (p=1.000). The mean age in PK and 

TK groups was 4.5 years and 4.86 respectively (p=0.192). 

In PK group, 76% of the children belonged to ASA grade 

1 and in TK group, 64% belonged to ASA grade 1 

(p=0.538). The mean weight of the children in PK group 

and TK group was 11.73 and 12.6 respectively (p=0.162) 

(Table 1). The duration of scan was comparable in both 

groups (17.6 minutes in PK group and 17.16 minutes in 

TK group; p=0.0598). Heart rate in both the groups was 

also comparable. (90.6 and 89.14 in PK and TK group 

respectively; p=0.605) (Table 2). 

Table 1: Demographic characteristics of the study 

population.  

Variables Subgroups 
Group 

PK 

Group 

TK 

p 

value  

Age 

(Years) 

(Mean ± 

SD) 

4.50 ± 

7.79 

4.86 ± 

11.11 
0.191 

Sex Male 14 15 1.000 

 Female  11 10  

Weight 

(Kgs) 

 (Mean ± 

SD) 

11.73 

± 1.81 

12.60 

± 2.46 
0.162 

ASA Grade I 19 16 0.538 

 II 6 9  

Table 2: Mean MRI scan time and heart rate. 

Variables Subgroups 
Group 

PK 

Group 

TK 

p 

value  

Scan time 

(Minutes) 

(Mean ± 

SD)  

17.60 

± 3.14 

17.16 

± 2.67 
0.059 

Heart rate 

(Minutes) 

(Mean ± 

SD) 

90.16 

± 3.67 

89.64 

± 3.93 
0.735 

Our study concerned to additional dose given during scan 

period, respiratory distress and recovery time. Data 

shows that in PK group 40% of the children repeated, 

whereas in TK group 8% of the children drug was 

repeated (p=0.0081) (Table 3). Respiratory distress was 

comparable in both groups, it has seen in 16% in PK and 

24% in TK group. Respiratory distress not observed in 

84% in PK 76% in TK group (p=0.480) (Table 4). 

Coming to recovery period mean of 4.62 and 9.86 

minutes in PK and TK group was observed respectively 

(p<0.0001) (Table 5).  
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Table 3: Comparison of PK and TK groups with 

additional dose given.  

Additional 

dose 

PK group  TK group  

Number  Percentage Number  Percentage 

Yes  10 40.00 2 8.00 

No  15 60.00 23 92.00 

Total  25 100.00 25 100.00 

x2= 7.018; p=0.008 

Table 4: Comparison of PK and TK groups with 

respiratory distress. 

Respiratory 

distress 

PK group  TK group  

Number  Percentage Number  Percentage 

Yes  4 16.00 6 24.00 

No  21 84.00 19 76.00 

Total  25 100.00 25 100.00 

x2= 0.500; p=0.480 

Table 5: Comparison of PK and TK groups with 

mean recovery time.  

Groups n Mean  SD  

PK Group  25 4.62 0.53 

TK group 25 9.86 1.28 

  t=-18.945; p=0.0001 

DISCUSSION 

Our study aimed to find out whether PK or TK group is 

safe and better sedation combination for paediatric MRI. 

In order to avoid adverse effect of Ketamine i.e. increased 

secretions Glycopyrolate is used and Midazolam is given 

to counter the emergence reaction of Ketamine. The 

Ketamine 1mg/kg body wt maintain airway intact and 

decreases the requirement of Thiopentone and Propofol 

in order to keep the child motion less.  

Kain Z et al demonstrated both I.V Propofol and 

Thiopentone can be used safely in children undergoing 

MRI.
8
 Propofol is associated with significant shorter 

recovery and discharge time and it requires less PACU 

admission. Our study showed repetition of drug is more 

in Propofol Ketamine (PK) group compared to TK group. 

Respiratory distress was comparable in both the groups. 

Recovery time was faster in Propofol Ketamine group. 

The conventional doses of Propofol used for induction 

and maintenance of sedation for paediatric MRI 2-6 

mg/kg and 100-200 μgm/kg/min respectively.
9
 These 

doses sometimes cause adverse effect like apnoea, 

injection site pain, involuntary movement and 

hypotension.
10

 Tomatir et al reported that, use of small 

dose of Ketamine 0.5 mg/kg allows successful scan 

completion with lower induction and maintenance doses 

of propofol beside haemodynamic stability.
11

 Eirch et al 

in their observational study found single dose of ketamine 

0.5 mg/kg reduced propofol requirement for paediatric 

MRI compared to propofol and propofol ketamine group 

with faster recovery after scan completion.
12

 Study has 

shown combination of Propofol and Ketamine is a better 

sedation with less side effects than using either drug 

alone.
13

 Another advantage of Ketamine is small dose 

removes injection site pain and reduces unintentional 

movement seen with propofol.
14

 Sethi et al
15

 in their 

study used Midazolam as a premedication to calm the 

child and allay any anxiety while waiting for their scan 

and it may increase the success rate of sedation. 

Ketamine I.M used in combination with 

dexmeditomedine might avoid the adverse effects like 

bradycardia and hypotension of dexmeditomedine.
16

 

Vomiting is common with ketamine; Green et al reported 

the incidence of vomiting as 3.5% in age less than 5 

years.
17

 Taman TF
18

 studied dexmeditomidine combined 

with Ketamine I.M. route and reported that it is a better 

sedation than I.M dexmeditomedine or ketamine alone 

with regard to onset of sedation, haemodynamic stability 

sedation failure rate. The goals of sedation is not only 

adequate sedation but also control anxiety, minimize 

psychological trauma, maximize the potential for amnesia 

control unintentional movement and provide quick 

recovery which can be achieved by selecting appropriate 

drugs in the lowest possible but just adequate dose for the 

procedure.
19

 According to recent guidelines, sedating and 

hypnosis alone have to be preferred for non pain full 

procedure.
19

 The potential for adverse events may be 

increased when three or more drugs administered in 

combination.
19

 Hence we used premedications 

glycopyrolate and midazolam to counter adverse effect of 

ketamine. Ketamine used for quick induction and 

maintain air way, beside it decreases the requirement of 

propofol and thiopentone. 

Ideal paediatric sedative drug should also ensure rapid 

anaesthetic induction and recovery while producing 

minimal side effects such as nausea and vomiting and 

dysphorea.
20

 Propofol may depress ventilation, suppress 

pharyngeal and laryngeal reflex and cause transient 

apnoea.
21

 Koroglu reported incidence of desaturation with 

Propofol during MRI.
22

 Upper air way collapsibility is 

markedly increased in both sleeping and anesthetized 

children.
23

 Propofol and barbiturate can exacerbate upper 

air way obstruction and increase the risk of respiratory 

depression/apnoea.
24

 In contrast to other drugs, Ketamine 

is shown to preserve hypopharyngeal size in adults.
25

 

CONCLUSIONS 

Our study shows repetition of drug is more in 

Propofol+Ketamine group compare to 

Thiopentone+Ketamine group. Respiratory distress is 

comparable in both groups. Recovery time is significantly 

shorter in Propofol+Ketamine group. 
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EFFECT OF CRICOIDS PRESSURE AND JAW THRUST MANEUVERS ON GLOTTIS
VISUALIZATION DURING C-MAC VIDEOLARYNGOSCOPY

Manjunath C. Patil., Sanikop C.S and Dhorigol M.GDepartment of Anaesthesiology, Jawaharlal Nehru Medical College, Belagavi
ARTICLE INFO                                   ABSTRACT

Aim: The aim of this study is to compare the effect of cricoids pressure and jaw thrust maneuvers
on glottis visualization using C-MAC videolaryngoscope.

Methodology: 100 patients aged 18 to 60 years of ASA Grade I and II undergoing elective surgeries
under general anaesthesia were enrolled in the study. Before induction of anaesthesia airway
assessment was done in all patients by modified Mallampati score. After induction of  general
anaesthesia, laryngoscopy was performed and the study was done in two parts, the first part
consisted of laryngeal viewing with C-MAC videolaryngoscope and grading according to the
modified Cormack- Lehane laryngeal grade (CL)  with 3 different maneuvers, viz;

A. Conventional( on laryngoscopy without any airway manipulation)
B. After application of cricoids pressure, and
C. After application of jaw thrust ( two handed assisted by an assistant) and

Second part consisted of recording of the images of glottis view on all the three maneuvers and
assessing the percentage of glottis opening( POGO score) by an expert (senior anaesthesiologist)
who is blinded .

Results: The average age of the patients was 41.2+/-5.2, the Modified Cormack lehane grading
reduced significantly on C-MAC videolaryngoscopy with both cricoids pressure and jaw thrust but
more so with jaw thrust. The POGO score also increased significantly with both both cricoids
pressure and jaw thrust but more so with jaw thrust.

Conclusion: Jaw thrust maneuver was superior to cricoids pressure maneuver in improving the
glottic visualization during C-MAC  videolaryngoscopy.

INTRODUCTION

Passing the endotracheal tube under direct vision of glottis
structures is of utmost importance to the anaesthesiologist.
Many newer types of laryngoscope blades and
videolaryngoscopes have been developed to improve the glottis
view. Many maneuvers have also been developed to improve
the glottis view1. C-MAC videolaryngoscope is conceptually
and structurally different from other videolaryngoscopes, it
incorporates a conventional Macintosh type blade with the
addition of a micro video camera on the distal portion of the
blade2. Cricoid pressure is commonly adopted to improve the
glottic view but the results are variable3. Similarly jaw thrust
has also been adopted to improve the glottis view4 but studies
comparing the maneuvers are lacking. The aim of this study is
to compare the effect of cricoids pressure and jaw thrust
maneuvers on glottis visualization using C-MAC
videolaryngoscope.

METHODOLOGY

After obtaining the institutional ethical committee approval 100
patients aged 18 to 60 years of ASA Grade I and II undergoing
elective surgeries under general anaesthesia were enrolled in
the study. Exclusion criteriae consisted of an increased risk of
pulmonary aspiration, craniofacial anomalies, cervical spine
pathology, and temporo- mandibular joint pathology and
history of difficult endotracheal intubation.

Before induction of anaesthesia all the patients underwent a
pre-operative airway assessment that a modified  Mallampati
score. The patient characters including age and sex were
recorded.

Following placement standard monitors for
electrocardiography, pulse-oximetry and non-invasive blood
pressure, the patients were pre-oxygenated with 100% oxygen
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for 3 min. General anaesthesia was induced intra venously with
propofol (1-2mg/kg) To facilitate tracheal intubation
vecuronium (0.1mg/kg) was administered. After confirmation
of the neuromuscular blockade using train-of-four, we
performed the study protocol as follows.

The study consisted of two parts, the first part consistedof
laryngeal viewing with C-MAC videolaryngoscope and grading
according to the modified Cormack- Lehane laryngeal grade
(CL)  with 3 different maneuvers, viz;

a. Conventional( on laryngoscopy without any airway
manipulation)

b. After application of cricoids pressure, and
c. After application of jaw thrust ( two handed assisted

by an assistant) and
Second part consisted of recording of the images of glottis view
on all the three maneuvers and assessing the percentage of
glottis opening (POGO score) by an expert (senior
anaesthesiologist) who is blinded i.e, does not know to which
maneuver the image corresponds to.

Once the endotracheal intubation was done the position of the
endotracheal tube was confirmed by auscultation for bilateral
equal air entry, all the patients were then ventilated
mechanically, vitals were recorded every 5 mins. The patients
were reversed with glycopyrolate (0.008mg/kg) and
neostigmine (0.05mg/kg) and were extubated after thorough
oral suctioning.

Statistical analysis: Mc Neumor- Bowker test was used for
intra and inter group comparison for Cormac-Lehane grading
and Paired ‘t’ test was used for comparison of POGO score.

RESULTS

Demographic data

Modified Cormack-Lehane(CL) grading on C-MAC
videolaryngoscopy

POGO Scores

Comparison of modified CL scores on C-MAC with Cricoid
Pressure

Mc Neumor Bowker test: X2 =20,  p<0.001

Comparison of modified CL scores on C-MAC with Jaw
Thrust

Mc Neumor Bowker test: X2 =37,  p<0.001

Comparison of modified CL scores on Criciod Pressure with
Jaw Thrust

Mc Neumor Bowker test: X2 =18,  p<0.001

Comparison of POGO Scores on C-MAC with Cricoid pressure

Mean paired reduction 20.9+/- 4.88, p<0.001

Comparison of POGO Scores on C-MAC with Jaw thrust

Mean paired increase 14.09+/- 6.99, p<0.001

Comparison of POGO Scores on Cricoid pressure with Jaw
thrust

Mean paired increase 34.63+/- 6.77, p<0.001

DISCUSSION

In our study conducted to compare the effect of cricoid
pressure and jaw thrust on glottis view we observed that the
modified Cormack Lehane grading reduced significantly on
application of cricoid pressure (p<0.001). The glottis view at
laryngoscopy is improved when the arch of the cricoid cartilage
is pushed in upward direction5.  The mechanism of this
improved view may not be just the upward movement of the
larynx towards the laryngoscope blade; it is possible that tilting
the cricoids cartilage may give further benefit. The cricoid
cartilage tilts because of its articulation with the inferior cornu
of the thyroid cartilage by a synovial joint on each side. Tilting
the cricoids cartilage this way opens the glottis by moving the
arytenoids cartilages in a posterior direction which may give a
better view at laryngoscopy 3.

Whereas the area of glottic opening POGO (percentage of
glottic opening) score reduced significantly probably because

Sex Male Female P value
44 56 0.04

Age(mean+/- S.D)
in years

41.2+/-7.9 40+/- 9.39 0.043

CL grade I CL grade II CL grade III CL grade IV
Only C-MAC 15 68 17 0

Cricoid pressure 23 72 5 0
Jaw thrust 38 60 2 0

C-MAC Cricoid
pressure Jaw thrust

POGO( % of glottis
opening)

50-65 30-40 60-85

Cricoid Pressure Total

C-MAC

CL Grade I II III
I 15 0 0 15
II 8 60 0 68
III 0 12 5 17

Total 23 72 5 100

Jaw Thrust Total

C-MAC

CL Grade I II III
I 15 0 0 15
II 22 46 0 68
III 1 14 2 17

Total 38 60 2 100

Jaw Thrust Total

Criciod
Pressure

CL Grade I II III
I 23 0 0 23
II 15 57 0 72
III 0 3 2 5

Total 38 60 2 100

C-MAC Cricoid pressure
Glottic area % (Mean+/-S.D.) 55.84+/-4.92 34.93+/-3.92

C-MAC Jaw thrust
Glottic area % (Mean+/-S.D.) 55.84+/-4.92 69.93+/-7.38

Cricoid pressure Jaw thrust
Glottic area % (Mean+/-S.D.) 34.68+/-3.91 69.93+/-7.38
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of the variable effect of the pressure applied on cricoids
cartilage in different patients6.

Modified Cormack Lehane grading reduced significantly on
application of jaw thrust (p<0.001). The increase in the
modified Cormack Lehane grade is due to the fact that jaw
thrust maneuver can reopen the obstructed airway by lifting the
base of the tongue and the epiglottis in anaesthetized patient
and is confirmed by fibreoptic bronchoscopy7.

The area of glottic opening POGO (percentage of glottic
opening) score increased significantly by application of jaw
thrust. Macintosh laryngoscope cannot lift the epiglottis away
from the posterior pharyngeal wall as it cannot exert force on
the hypoepiglottic ligament and cannot move the collapsed
structures around the laryngeal aperature 8,9. In contrast, the
modified jaw thrust maneuver lifted the epiglottis and moved
the soft tissues around the larynx by applying force in a
different direction from the laryngoscope blade 9,10.

Modified Cormack Lehane grading  reduced significantly on
application of jaw thrust in comparison to cricoids pressure,
also the glottis opening area (POGO score) increased
significantly on application of jaw thrust in comparison to
cricoids pressure as mandibular protrusion as result of jaw
thrust generates more tension on the suprahyoid muscles,
which then elevates the hyoid bone vertically and elevates the
root of the tongue and epiglottis through the hypoepiglottic
ligament 10, therefore jaw thrust may havean additional benefit.
None of the patients in our study had modified Cormack
Lehane grade of IV on C-MAC laryngoscopy therefore, further
investigations are necessary to conclude if jaw thrust maneuver
is effective in difficult intubations.

CONCLUSION

Jaw thrust maneuver was superior to cricoids pressure
maneuver in improving the glottic visualization during C-MAC
videolaryngoscopy.
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INTRODUCTION

Anaemia is a global health problem with a need of
serious public health concern. prevalence of anaemia in
developing countries is three to four tirnes higher than
developed countriesr. Around one third of world,s
population is anaemic.

Adolescent age is characterized by rapid physical,
biological and hormonal changes resulting in psycho_
social, behavioral and sexual maturity in an individual.
It is the second growth spurt of life and both boys and
girls undergo different experiences in this phase., fhe
nutritional anaemia in adolescent girls attributes to the
high maternal mortality rate, the high incidence of low
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birth rveight babies, high prenatal mortality and the

consequent high fertility rates. This phase of life is also

itnpt iiant due to the ever-increasing evidence that the

control of anaemia in pregnant women can be rrore

easily achieved if a satisfactory iron status can be

ensured during adolescence.

Anaemia in the school age children is associateci with
the retardation of growth, decreased immunity and a

poor cognitive development which results in a lower
Intelligence Quotient (Ia) and behavioral

abnormalities. Prevalence rates for adolescent school

children is close to that of adult females. Moderate and

severe anaemia is seen even among educated families
both in urban and rural areas. There are inter-state

differences in prevalence of anaemia thal ue perhaps

atftibutable partly to dielary intake and partly to access

to health care3

According to the classification of anaemia as a problem

of public health significance, the prevalence of anaemia

rvhich was >40%o was considered to be a severe public
health problem, that which was <4.9% to be not a

public health problem, that which was between 5.0 to
19.9% to be a mild public health problem and that
rvhich was between 20.0 to 39.9% to be a moderate

public health problema. India is facing a grave public
health problem, as the prevalence in India is > 40%. A
vast number of programmes have been implemented by
government in recent years to tackle the sarne. This

study tlrows light on the present scenario of anaemia in
rural area, amidst all the programmes acting to

overcome it.

. N,IATERTALSANDMETHOD

Government aided schools from rural area Vantamuri

of Belagavi were selected for this cross-sectional study

from January -December 2014. Probability
proportionate to the size sampling technique was used

to select sample from each school. Students were

selected from each class (Bth -10th Std) by simpie

random sampling using the student register till desired

sample size was met. Permission was obtained from
respective Heads of the schools before initiation of the

study. Written consent from the Head of the school was

taken Student's assent was also obtained. A
predesigned and pretested questionnaire was used to
collect data regarding socio-demographic profile,

dietary inlake and environmental history. Haemoglobin

estimation was done in all students of the study by

using Sahli's Acid Hematin method. Detailed clinical

ISSN - Print:2277 - Online: 2277 -3517

examination was done and Anthropometry was be

measured.

Anemia was classified into three degrees according to
WHO's criteria into mild, moderate and severel. The
Hb cut-off values of mild anemia were 10.0-11.9 gldl,
for moderate anemia were 7.0-9.9 {dl and for severe
anemia was <7.0g/dl.

The study was approved from Institutional Ethics
Committee for Human Subject's Research, Jawaharlal
Nelru Medical College, Belagavi.

RESULTS

Among the 400 children, boys were 218 (54.5 %) and
girls were 182 (45.5 %\ Majority of them were Hindus
(68.2yo) and 43.5Yo of the children belonged to class IV
socioeconomic status (modified B G Prasad,s

classification). Almost 63% of them belonged to Joint
family (TABLE 1). Prevalence of Anaemia in rural area
was found tobe 5235% (211). It was more among girls
(63.7%) compared to boys (43.5%). Mean hemoglobin
level among girls was 10.78+1.85 and that among boys
was 11.4+1.76.

Table 1. Socio demographic profile of Study
participants

a.

Variable Description Number
(%)

Sex

Bo1's
218(54.s)

Girls
182(4-s.5)

Religion

Hindu 30e(77.2s)

Muslim 78(1e.s)

Others t3(3.2s)

Socio economic
status

Class i 0

Class ii 34(8.5)

Class iii t3t(32.7s)

Class iv 174(43.5)

Class v 64(1s.2s)

Illiterate 122(30.s)

Primary school 176(44)

r-80
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Table 2: Factors affect lng anaemia

those of crassr (9%) sEs. A high prevaren ce of 72.1%
was seen among children of illiterate mothers comparedto those who had completed frigf, s"frooiing o, ubou.(16.6%o).This trend was found to be statisticallyti*:1fi:i*. (Table 2). A Significantty higher-p.ruul"n..
of 79.8% was seen among vegetarian children. 6g.6%prevalence was seen in thin children (BMI<sth
percentile), 44.4yo was
r, MI > 8 

j rh 0... ",rr.)' :;;,:t 
ji}i..T'f ;:y;:lf ::be statistically significant, p=0.01g. This difference wasalso found to be statistically significant.

Table 3: Factors Affecting Anaemia

Majonty of girls who had attained menarche were
anaemic. Mosr of the children b.tonei;;-;;';"r;";
(62301) and Class IV (55.7%).o.io_-."o"roAic 

starus
were found to be anaemic and least was ,..n urnon*

school/diploma
(24)

rs educa(ionMothe

Graduate and
above

6(1.5)

Joint

Type of family Nuclear 148(37)

Determinan

ts

Numbe

rof
childre

n

Anaemi

c

childre
(%)

Prevalen

ce

P

value

Sex

Male 218 95 43.58

Female 182 116 63.7

400 211 52.75

Attainment of menarche

Attained 117 95 81.2

Not attained 65 21 32.3

P<
0.001

Socio.econ omic status

0 0 0

Class ii 34 14 41.1

Class iii 131 62 47.3

Class iv 174 97 55 7

Class v 64 38 62.9

Educational status of mother

Illiterate 122 88 72.1

176 101 57.3

High school 96 21 21.8

> High

school
6 I 16.6

Determinan

ts
Numbe

rof
childre

n

Anaemi
c

childre

Prevalen

ce Yo

P
value

Diet

Vegeterian 57 45 79.8

343 166 48.4

P<0.00

I

Bmi percentile

<5 195 t17 68.6

-85 196 90 46.1

>85 9 4 44.4

P=0.01

8

of leagreen fy vegetables

Daily 195 75 38.5

Weekly t87 122 65.2

18 i4 77.8

P

<0.001

Frequen cy of fruits

ly 88 45 51.1

Weekly 166 94 56.6

Monthly 123 60 48.8

Rarely 23 t2 \) ')

P=0.66

Recent morbidity (3 months)

Yes 52 33 63.5

No 348 178 51. t

P=0.09

7

Sanitary facility

Prevalence of Anaemia Among Rural school chitrt.o. akLi-L^r_ h 181

ts

2s2(63)

n

p=0. I 0

1

Primary

school
P<
0.001

n
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Household

I atrin es

116 56 48.3 P=0.00

6

Public

latrines

93 40 43

Open air

defecation

191 15 60.2

L

The prevalence of anaemia was less among those who
consumed Green leaf, vegetables (GLV) daily i.e.
38.5yo, compared to those who took weekly or on
monthly basis. This difference was found to be
statistically significant p<0.001. (TABLE 3).
Prevalence of anaemia was higher i.e. 60.2% among
those followed open air defecation. It was seen that
63.5% of the children who had one or the other
morbidity in past tkee months were anaemics. Majority
of the anaemic children were asymptomatic (74.4%),
18% of them had tiredness, 4.7%o complained of
breathlessnes s and 2.3%o had palpitations.

DISCUSSION

Prevalence of anaemia in rural area high school
children rvas found to be 52."75oh. As per WHO
guidelines the prevalence of anaemia in this study is of. S€v€r€ public health significance.5 prevalence of anemia
was more among adolescent girls compared to boys.
These findings were on par with a study conducted in
Dehradun.6The age old problem of anaemia in rural
India appears to be the same with minimal
improvement though many programmes by the
government are acting to overcome the same. The- reason behind this appears to be that secondary\- prevention is still ruling over the primary one. Less of
successful implication of long term goais like improved
sanitation and awareness of anaemia have ied to the
problem to be an iceberg till date.

Large number of girls who had attained menarche were
found to be anaemic in our study. Similarly, a study
conducted in rural area of Hassan district, showed
higher (71.1%) prevalence of anaemia among girls who
had attained menarche compared to those (2g.g%) who
had not attainedT. This may be due decreased awareness
of these girls regarding menstrual related problems and
an indirect neglect for seeking treatment for it.

In this study prevalence of anaemia increased as the
SES decreased, this trend was found to be statistically

significant. Purchasing power and standard of living
plays a vital role in the causal of anaemia. Similar
findings were found in studies conducted else were6,8.
It was seen that prevalence of anaemia was more
among those who did not have breakfast before going
to school. Skipping ofbreakfast can be a strong factor
for undernutritiorr, which in turn is a causal route for
anaemia. Majority of the schools opens as early as g to
9 am, where majority of the children tend to miss the
breakfast for sake of being on time. School opening
timings of around l0am may provide a considerable
time for the children to have the breakfast before
coming to school. Studies in Meeruts and International
Centre For Research on Women (ICRW)e have also
documented that anaemia to be significantly more in
those who eat two or fewer meals per day.

Decreased frequency of consumption of GLV tend to
raise the prevalence of anaemia. GLV are rich source of
iron, hence Iron deficiency anaemia is less seen among
those who consume it more frequently. A study done in
Chennairo also has pointed the same. Age old problems
mentioned in other studiesrq il Iike open air defecation,
Illiterate mothers and lack of awareness were also
significantly witnessed in our study. With Total
sanitation campaign and Swatch Bharat Abhiyan in
framq we still remain in this situation. Most of the
toilets built are used mostly as godowns to store grains
and some not used due to lack of awareness on the
method of using them. Many female educational
programmes by the government are ruming
successfully and we may see a large number of
educated mothers in future.

RECOMMENDATIONS

Weekly Iron and Folic acid Supplementation
Programme should be strictly evaluated on regular
basis with refreshment training of teachers for the
same. Health programs for housewives on utilization of
easily available and affordable iron rich diet and use of
kitchen garden need to be promoted. Iron fortification
has been done on regular basis, it should be in
commonly reachable vehicles Iike salt, sugar and
available for all. Ensuring adequate food consumption
and regular intake of iron rich foods during early
childhood period, deworming the child periodically,
supplementary feeding and nutrition education of
parents are some of the strategies that can prevent
nutritional anaemia in children.

Pravalo-^o flf A--^-:^ l 
-^-- 
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Long term rneasures aimed at preventing transmission-
for example, providing safe water and sanitation

faciiities, and promoting hand-washing, use of latrines

and rvearing footwear should also be included in the

dervorming Programme. Processes for involving
teachers, parents and local communities in planning and

maintaining order are important for the sustainability of
activities.
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Ravishankar MV, Virupaxi RD, Humbarwadi  RS. University Sains Malaysia-KLE University 

and JN Medical College, Belagavi, Karnataka, INDIA. 

Cardiovascular system is the earliest system 
to develop in the fetus. Its function starts by 
the age of 23 day of intrauterine 
life.Cardiovascular diseases especially of 
coronary artery are one of the major causes of 
death in the developed countries.Its incidence 
is increasing in the developing countries also, 
because of the changing lifestyle. Rapid 
urbanization, sedentary life style, 
hypertension, diabetes mellitus etc. are the 
major precipitating factors for the coronary 
diseases. Atherosclerosis is one of the 
important changes which commonly observed 
in the medium sized coronary arteries. Type A 
personalities are more prone in the 
development of coronary artery disease. 

: 

Ten male cadavers from the department of the 
Anatomy USM-KLE were taken to study the 
histology of right and left coronary arteries in 
the heart. The gross anatomy of both the 
coronary arterial pattern was observed as 
usual. All the cadavers were aged around 60 
years. Small segment of right and left 
coronary artery were cut 1 cm distal to its 
origin from the ascending aorta. The artery 
was fixed in 10% formalin and it was cleaned 
from debris attached to it. Later was subjected 
to histological processing and microtome 

sectioning. Sections were taken at the 4 
microns thickness, followed by H & E 
staining. 

: 

The histology of arterial sections shows 
separation of layers in tunica media in three 
samples (Fig: 3, 4 &5) in each of right and left 
arteries. Three of the vessels one right and 
two left were showing thickened intimal layer 
with reduced lumen size with accumulated 
thrombus(Fig: 2&4). In most of the coronary 
arterial wall was showing atherosclerotic 
plaques, and calcification (Fig: 1). They were 
showing occlusion almost filling the lumen 
space.  But two right arteries and three left 
were free from any such appreciable changes 
in any layer. In all the specimens adventitia 
showed no significant changes. Some of the 
obviously observed differences are tabulated 
below 
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   Coronary 
artery 

Tunica 
Intima 

Tunica Media Tunica Adventitia No change in any 
layers 

          Right  (3 
Right)

(3 
Right)

               2 Right 

          Left  (3 Left) (3 
Right)

               3 Left 

 

 

Many studies have been done on the coronary 
arteries to render effective diagnostic and 
therapeutic interventional procedures. Rapid 
progress has been made in this direction in 
the last few decades. A detailed normal study 
of coronary arteries would be of use to 
cardiologists and interventional radiologists to 
predefine the abnormalities by invasive and 
non-invasive techniques.1 Congenital, 
inflammatory, metabolic and degenerative 
diseases may affect the coronary circulation 
which enhances the cardiac surgical repairs 
and understanding of the basic anatomy and 
histology to improve the operative 
outcomes.Atherosclerosis is the progressive 
disease involving mainly coronary arteries. 
The sclerotic plaques are deposited in the 
intimal layer of the arteries. This leads to 
narrowing of the lumen producing ischemia of 
the heart. Many studies have been done on 
histo-morphology of coronary arteries. Gross 
et al(1934) described the histology and gross 
anatomy of coronary arteries and their 
branches in human hearts. In 1975, Moore 
and Ruska observed the fine structure of 
capillaries and small arteries.2 

In our studies the tunica media showed 
atherosclerotic changes in 12 specimens. Out 
of all the three layers, most of the 
atherosclerotic changes like calcifications, 
fibrosis etc. seen in the tunica media layer 
only. We have observed atheromatic plaques 
protruding from the intimal layer, into the 
cavity of lumen causing reduced space for the 
vascular blood flow. But the adventitial layers 
have shown no significant changes. Changes 
in these two layers of the arterial wall may be 
contributing for the cardiovascular risk in 
susceptible individuals.  

Parker (1958) studied the coronary arteries by 
electron microscopy.3Boucek et al (1963) 
reported the relation between microanatomy 
and functional properties of coronary arteries 
in dog. Spiro and Weiner (1963) narrated the 
fine structure of coronary arteries.4 
Histological study of coronary arteries in 
different mammals were carried out by 
Kumar Keshawa (1978).5He found that 
thickness of the collagen fibers in the 
branches of the coronary arteries in different 
animals like dog, buffalo, rabbit, goat, pig and 
including human being was relatively dense 
against the main coronary artery. It was 
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found that the relatively dense arrangements 
of collagen fibers were noted against the main 
coronary artery6. This would be the prominent 
change adding to increased risk of CAD. 

Gregory A. Fishbein, BS; Michael C. Fishbein, 
MD there are many types of arteriopathy 
mentioned in the literature are including 
atherosclerosis, Monckeberg medical calcific 
sclerosis and arteriolosclerosis7.The structure 
of the vessel wall changes as the person’s age 
advances. The changes that develop with 
aging lead to atherosclerosis.8Progression of 
the atherosclerosis are silent until the full 
blown coronary artery disease manifests 
clinically.The incidence of coronary artery 
disease is more in males than in females until 
4th decade.9Upto fourth decade female 
hormone estrogen may be the protecting 
factor which affects lipid metabolism by 
slowing down the process of atherosclerosis in 
coronary arteries.10 In a study conducted by 
Dhallu Choudary in 2003 revealed that the 
mean lumen diameter of the vessels in males 
was wider as compared to females.11  

Often the anomalous origin and branching 
pattern of these arteries were seen to be 
associated with cardiovascular risk. According 
to Allard C Vanderwal atherosclerosis of the 
coronary artery can lead to different degrees 
of severity of angina pain to sudden cardiac 
arrest especially in adults. These vessels are 
showing substantial changes with ongoing 
ageing process12 Deopujari R and Dixit A 
revealed that the thickness of tunica intima 
was found to be increased significantly in 
cadavers aged between 40-50 years. Thickness 
of tunica media was found to be increased in 
cadavers aged 40 years and above.  But no 
significant gross changes were noted in the 
thickness of tunica adventitia 13. These 
observations from various authors in the 
histo-morphology study of the coronary vessel 
may be showing variable changes, depending 
on the constitution of the individuals. Clinical 
studies have mentioned relative risk in right 
coronary artery is more when compared with 
left one, where the males are more prone for 
CAD (coronary artery disease) than females. 
Such observations and correlation certainly 
helps students/learners to understand its 

clinical significance and problem based 
applications. 

; Coronary artery disease is a 
most prevalently seen condition in the society. 
Coronary arteries are more prone to show 
structural changes especially with the 
advancing age. Most of the cadavers procured 
for dissection are frequently showing such 
structural changes which is worth to note for 
the preclinical learners. Certainly such 
observations and keeping their records will 
inculcate an idea among the students for their 
active learning. 
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INTRODUCTION 

A complex and coordinated interaction between maternal, 

placental and fetal factors influences the normal fetal 

growth. Any disruption in this complex system can lead 

to intrauterine growth restriction (IUGR).
1
 Establishment 

of good utero-fetoplacental circulation is necessary for 

transfer of nutrients and oxygen between fetus and 

mother. Utero-placental insufficiency is most common 

cause for IUGR. Umbilical cord (UC) plays an important 

role in maintaining and regulating feto-placental 

circulation and thus in fetal nutrition and wellbeing.
2
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ABSTRACT 

Background: A complex and coordinated interaction between maternal, placental and fetal factors influences the 

normal fetal growth. Any disruption in this complex system can lead to intrauterine growth restriction (IUGR).The 

main objective of the study is to evaluate histomorphometric differences in umbilical vessels of appropriate for 

gestational age (AGA) and intrauterine growth restricted (IUGR) neonates and to observe histomorphometric 

differences existing in umbilical vessels between male and female sex. 

Methods: A prospective observational study included 110 umbilical cords (UC) procured from KLES Dr. Prabhakar 

Kore Charitable Hospital and Medical Research Centre, Belagavi, India. Formalin fixed, paraffin embedded tissues 

were processed and stained with hematoxylin and eosin, and Masson’s trichrome stain. Histomorphometric 

measurements of cross sectional areas (CSA) of umbilical vessels like total vessel area (mm
2
), lumen area (mm

2
) and 

vessel wall area (mm
2
) were taken with 40X magnification with the help of Olympus microscope having digital image 

analyzer attachment. The relevant personal data of mother and neonate were recorded. Independent t test was used to 

compare means and chi-square test for categorical variables. 

Results: Umbilical vessels of IUGR neonates had significantly reduced total vessel area, vessel wall area and lumen 

area compared to AGA neonates (except lumen area of umbilical arteries). Ratios of total vessel area to lumen area 

and vessel wall area to lumen area were significantly increased in human umbilical vein (HUV) of IUGR neonates. 

No significant difference in CSAs of umbilical vessels was observed between male and female sex in both groups. 

Conclusions: IUGR is associated with significant structural changes in umbilical vessels of full term neonates. These 

changes are more obvious in HUV than human umbilical artery (HUA). It can be detected prenatally and used as an 

indicator of impending IUGR. 

 

Keywords: Cross sectional areas, Histomorphometry, IUGR, Umbilical vessels, Umbilical vein 
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Any structural variations and pathological changes in UC 

have potential to lead to IUGR, adverse pregnancy 

outcome and even stillbirth.
3,4

 Ultrasonography (USG) 

and histopathological studies on UC in IUGR babies 

showed smaller UC components compared to appropriate 

for gestational age (AGA) babies.
5,6

 

IUGR is associated with not only an increased risk of 

perinatal morbidity and mortality but also may influence 

adult health.
1,7

  The compensatory mechanism develops 

in fetus to adapt to the inadequate supply of nutrition. 

This may bring about long term changes in the 

morphology, physiology and metabolism of fetus.
8
 

Presently there are no effective preventive or therapeutic 

strategies to manage IUGR. Basic research is very 

essential to understand the altered morphology of fetal 

tissues causing IUGR.
1
 

Unlike placenta, UC is completely fetal in origin and 

plays a major role in fetal development and yet, has not 

received much attention in clinical practice. Hence, we 

undertook this study to analyze structural differences in 

umbilical vessels of IUGR babies. Objective of this study 

was to evaluate histomorphometric differences in 

umbilical vessels of AGA and IUGR neonates and to 

observe histomorphometric differences existing in 

umbilical vessels between male and female sex. 

METHODS 

This prospective observational study included 110 UC 

procured from the KLES Dr. Prabhakar Kore Charitable 

Hospital and Medical Research Centre, Belagavi, India. 

The study was approved by the institutional human 

ethical committee. Control or AGA group included 55 

UC samples from women with uneventful pregnancy 

having AGA fetus; defined as more than 10
th

 and less 

than 90
th

 percentile of the estimated fetal weight by USG 

(Mediscan sonocare software). Cases or IUGR group 

included 55 UC samples from IUGR pregnancies 

identified by USG using the same software by taking 

abdominal circumference less than 10
th

 percentile or 

expected fetal weight less than 10
th

 percentile for the 

gestational age (GA).
9
 

Inclusion criteria singleton gestation, mother age 

between 18-35 years, GA between 37-40 weeks 

determined by last menstrual period (LMP) or 1
st
 

trimester USG. Patients were excluded having multiple 

pregnancy, pre-gestational diabetes, gestational diabetes, 

heart diseases and unknown GA. Perinatal outcome like 

GA at delivery, birth weight, mode of delivery, sex of 

newborn and neonatal outcome were recorded in 

predesigned proforma. Preterm delivery often results in 

low birth weight babies and UC cord may have different 

size hence, excluded from the study. Informed written 

consent was obtained from eligible subjects who agreed 

to participate in the study. 

5cm of UC tissues were collected immediately after the 

delivery, 5cm from the placental end and fixed in 10% 

formalin. Paraffin wax embedded blocks were processed 

for light microscopy. 3µm thick series of transverse 

sections were taken and stained with hematoxylin & 

eosin (H&E) and Masson’s trichrome stain using 

standard histological techniques. Tangential and 

incomplete sections were excluded to avoid the 

measurement error. The slides were studied under 

Olympus microscope CX40 (Tokyo Japan) with digital 

camera DP21. The reliability of the instrument was 

analyzed by inter and intra-observers calibration by 

Kappa statistics. For each umbilical vessel cross sectional 

areas (CSA) like; total vessel area (mm
2
), lumen area 

(mm
2
) and vessel wall area (mm

2
), was measured with 

40X magnification. Ratios of total vessel area to lumen 

area and vessel wall area to lumen area were computed 

using respective areas. Microscopic image was projected 

on the screen. Area was measured using the polygonal 

area tool that displayed measurements automatically on 

the screen in square micrometer (µm
2
). Vessel wall area 

was calculated by taking difference of luminal area from 

total vessel area.
10

 Smaller artery was taken as human 

umbilical artery (HUA) -1 and larger umbilical artery was 

taken as HUA -2. Newborn’s birth weight was recorded 

using digital baby weighing machine immediately after 

the delivery. 

Statistical analysis  

Before statistical analysis, the normality distribution was 

analyzed by Kolmogorv-Smimov test and parameters met 

normal assumption. The data were analyzed by 

parametric test like independent t test for numerical data 

and chi-square test for categorical data for comparison 

between two groups by using statistical software SPSS 

21.0 version. The statistical significance was set at 5% 

level of significance (p<0.05).   

RESULTS 

Normally UC consists of two umbilical arteries and one 

umbilical vein. In this study, we observed single HUA in 

two UC of IUGR group and one UC of AGA group. True 

UC knots were not observed in both cases. 

Table 1 shows a comparison of the clinical features of 

AGA and IUGR groups. The mean maternal age was 

similar in both groups. Incidence of pregnancy induced 

hypertension (PIH) and maternal anemia was noted to be 

higher in IUGR group. Pregnancy outcome results of 

control and case groups are given in Table 2. GA at birth 

and birth weight was significantly reduced in IUGR 

group. This higher birth rate of female babies (65%) and 

increased (15%) admission to neonatal intensive care unit 

(NICU) were significant in IUGR group. No significant 

difference was found in mode of delivery (p=0.3830) and 

stillbirth (p=0.1540) 
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Photomicrograph (Figure 1A and B) shows human 

umbilical vein (HUV) of AGA and IUGR neonate 

respectively. In AGA group, the tunica media of HUV 

(Figure 1A) is thin and composed of smooth muscles 

with large lumen. CSAs of umbilical vessels 

measurements in control and case group results are 

summarized in Table 3. The HUV (Figure 1B) had 

significantly smaller total vessel area (1.55±0.45 vs. 

2.61±0.54) and vessel wall area (1.14±0.37 vs. 

1.76±0.37) in IUGR group versus AGA group. The 

microscopic measurements of HUV lumen (Figure 1B) 

showed significantly (p=0.0001) smaller lumen area 

(0.42±0.27 vs. 0.85±0.44) in IUGR group versus AGA 

group. 

Table 1: Clinical features in control and case group. 

 

*- significant,†- mean & standard deviation. 

 

 
 

Figure 1A: HUV of AGA neonate with large total 

vessel area, vessel wall area and lumen area (L). 

Figure 1B: HUV of IUGR neonate showing reduced 

total vessel area, and vessel wall area and lumen area. 

H&E stain at 40X; bar=200µm. 

 

 

Photomicrograph (Figure 2C and 2D) shows HUA of 

AGA and IUGR neonate respectively.   HUA of control 

group (Figure 2C) has thick tunica media showing, inner 

longitudinal and outer layer of circularly arranged smooth 

muscle fibers. The two HUAs (Figure 2D) also had 

significantly (p<0.05) smaller total vessel area and vessel 

wall area in IUGR group compared to AGA group as 

shown in Table 3. No significant (p>0.05) difference was 

observed in luminal areas of both HUAs between two 

groups.  

Table 2: Pregnancy outcome results of control and 

case group. 

Outcome 

parameters 

AGA 

group 

IUGR 

group 

p value 

No % No. % 

Gestational 

age at 

delivery, 

weeks † 

39.1 1.2 38.5 1.6 0.0250* 

Birth weight, 

Kg † 

3.1 0.40 2.2 0.27 0.0001* 

Mode of delivery 

 Normal  34 62 27 49 0.3830 

Instrumental 

vaginal 

1 2 2 4 

 Caesarean 20 36 26 47 

Sex of  baby      

 Male 29 53 19 35 0.0350* 

 Female  26 47 36 65 

Neonatal outcome 

NICU 

admission 

1 2 8 15 0.0150* 

Stillbirth 0 0 2 4 0.1540 

*- significant, † - mean & standard deviation, NICU - neonatal 

intensive care unit. 

 

 
 

Figure 2C: HUA of AGA neonate with large total 

vessel area and vessel wall area (w).                                 

Figure 2D: HUA of IUGR neonates showing reduced 

total vessel area and vessel wall area (w).  H&E stain 

at 40X; bar=200µm. 

Ratio of total vessel area to lumen area (5.44±5.18 to 

3.74±1.81, p=0.023) and vessel wall area to lumen area 

(4.44±5.18 to 2.74±1.81, p=0.023) were significantly 

increased in HUV of IUGR group compared to AGA 

group. In contrast, both ratios were increased in HUAs of 

IUGR but only HUA-2 increase was significant 

(p=0.018). No significant (p>0.05) differences in CSAs 

of umbilical vessels was observed between male and 

female in both groups. 

Clinical features AGA    group IUGR 

group               

p value 

No % No % 

Maternal age year 

† 

25 3.5 24  3.4 0.071 

Consanguineous 

marriage 
5 9 9  16 0.252 

Gravidity      

 Primigravida 21 38 32  58 0.036* 

 Multigravida 34 62 23  42 

Anemia 2 4 24  44 0.0001* 

Pregnancy induced 

hypertension 

0 0 14  25 0.0001* 
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Table 3:  CSAs of umbilical vessels measurements in control and case group. 

Vessels  Parameters  AGA group 

mean (SD) 

IUGR group 

mean (SD) 

t-value p  value 

HUV Total vessel area (mm
2
) 2.61(0.54) 1.55(0.45) 11.077 0.0001* 

 Lumen area (mm
2
) 0.85(0.44) 0.42(0.27) 6.252 0.0001* 

 Vessel wall area (mm
2
) 1.76(0.37) 1.14(0.37) 8.844 0.0001* 

 Total vessel area to Lumen area ratio 3.74(1.81) 5.44(5.18) -2.298 0.0230* 

 Vessel wall area to Lumen area ratio 2.74(1.81) 4.44(5.18) -2.298 0.0230* 

HUA-1 Total  vessel area (mm
2
) 1.60(0.42) 1.14(0.38) 5.971 0.0000* 

 Lumen area (mm
2
) 0.08(0.07) 0.05(0.08) 1.816 0.0720 

 Vessel wall area (mm
2
) 1.51(0.41) 1.08(0.36) 5.871 0.0001* 

 Total  vessel area to Lumen area ratio 38.16(47.48) 45.23(40.27) -0.818 0.4150 

 Vessel wall area to Lumen area ratio 37.16(47.48) 44.23(40.27) -0.818 0.4150 

HUA-2 Total  vessel area (mm
2
) 1.98(0.58) 1.33(0.46) 6.461 0.0001* 

 Lumen area (mm
2
) 0.12(0.13) 0.07(0.15) 1.692 0.0930 

 Vessel wall area (mm
2
) 1.89(0.50) 1.31(0.38) 6.738 0.0001* 

 Total  vessel area to Lumen area ratio 36.3(32.74) 61.20(68.33) -2.403 0.0180* 

 Vessel wall area to Lumen area ratio 35.3(32.74) 60.21(68.33) -2.403 0.0180* 

*:significant , SD - standard deviation, HUV – Human umbilical vein, HUA -  Human umbilical artery. 

 

DISCUSSION 

The UC is the only channel between mother and fetus and 

its growth has profound effect on fetal growth leading to 

IUGR.
11

 UC is formed by fetal tissue and the growth of 

UC is dependent upon genetic factors. At genomic level, 

paternal chromosomes are involved in regulation and 

development of fetal component of placenta, UC and 

membranes.
12

 The genes involved are mainly vascular 

endothelial growth factor (VEGF) and placental growth 

factor (PIGF) from trophoblast which induce and control 

angiogenesis. IGF-1, leptin and insulin also influences 

the growth of UC and fetus.
12,13

 In IUGR, western blot 

analysis of placenta shows  increased levels of PIGF 

while VEGF is reduced.
14

 Increased genetic insulin 

resistance, lower IGF-I and leptin level were associated 

with impaired fetal growth and abnormal vascular 

development during fetal life and may initiates adult 

vascular diseases.
1,15

 This altered gene expression leads 

to structural modifications or hypo-development of feto-

placental vasculature. Such intrauterine programming 

may lead to fetal growth disorders.
7,8

  

We have observed that there is significant reduction in 

total vessel area in IUGR neonates in our study as was 

mentioned by Raio et al and Bruch et al  Vessel wall area 

also showed significant reduction in IUGR group,
5,6

 

which is in agreement with Burkhardt et al.
10

 They 

showed that structural alteration was because of reduced 

elastin positive area in HUA of IUGR group and 

biochemically UC blood contained lower IGF-1, which is 

regulator of elastin synthesis. This leads to increased 

arterial stiffness and smaller size. This was supported by 

myographic measurements of maximal tension and 

maximal force in HUA.  

Bruch et al suggested two possible mechanisms for 

reduction in the size of the vessels: structurally it could 

be vascular hypoplasia or functionally it may be due to 

vasoconstriction.
6
 He stated that shortening of smooth 

muscles could be because of vasoconstriction resulting in 

reduced total vessel area and luminal area. We have also 

observed that both areas are reduced in HUV of IUGR 

group. While in HUAs, only total vessel area was 

reduced while luminal area did not show significant 

change as in Bruch et al study.
6
 We have analyzed the 

ratios of total area to lumen area and vessel wall area to 

lumen area. Both ratios were significantly increased in 

HUV of IUGR group but only HUA-2 showed significant 

increase. These findings suggest a vasoconstrictive effect 

mainly in HUV. Vasoconstriction and increased feto-

placental impedance may be cause for altered 

hemodynamics especially in the HUV and may initiate 

structural changes in vasculature.
16

 Nitric oxide (NO) is 

the main regulator of vascular tone and promotes 

angiogenesis. In IUGR, increased PIGF level and PIGF-2 

in turn inhibited cell growth in endothelial cells of HUV. 

Endothelial NO dependent relaxation was reduced and it 

led to reduced internal diameter of HUV affected with 

IUGR. This explains poor angiogenisis in umbilical 

vessel of IUGR.
17,18

 

Hemodynamic factors also play a role in structural 

remodeling of vessels. Continuous blood flow through 

the vessels regulates the vascular transwall pressure and 

maintains structural integrity of umbilical vessels.
19

 

Pathological flow velocity was associated with 

maldevelopment and reduction in number of terminal 

villi and may account for reduced feto-placental blood 

flow leading to hypoxia.
20

 Electron microscope study of 

HUA showed degenerative changes of the endothelium 

exposed to low oxygen tension.
21

 Researchers had 
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observed vascular hypoplasia in IUGR fetuses with 

pathological umbilical artery blood flow.
5
  In vascular 

hypoplasia there is reduction in smooth muscles which 

leads to reduction of total vessel areas and luminal area 

along with reduction in vessel wall thickness.  

Here we have observed statistically significant reduction 

in CSAs of umbilical vessels (except arterial lumen area) 

in IUGR compared to AGA full term neonates. Ratios of 

total vessel area to lumen area and vessel wall area to 

lumen area were increased. Reduction in lumen area was 

more obvious in HUV of IUGR neonates. HUV behaves 

like small caliber artery in terms of structural components 

and basic biochemical properties.
19,22

 HUV conveys 

oxygen rich blood and regulates blood flow.
1 

Therefore 

HUV structure and function influences fetal growth to 

large extent.  

Research in basic science has profound influence on the 

practice of medicine. UC studies as an indicator of the 

health of developing fetus can be used as a predictor of 

fetal growth restriction. Presently UC examination is 

limited to counting number of vessels and umbilical 

artery flow velocity.
23

 Findings of this study suggest that 

assessment of UC and its component especially CSA and 

blood flow of HUV by advanced USG in antenatal period 

may provide useful early information about pregnancy at 

risk and may help in averting poor perinatal outcome. 

Further prospective longitudinal and morphological 

studies are needed to elucidate the clinical importance of 

UC throughout the pregnancy.  

CONCLUSION 

IUGR is associated with significant structural changes in 

umbilical vessels of full term neonates. These changes 

are more obvious in HUV than human umbilical artery 

(HUA). It can be detected prenatally and used as an 

indicator of impending IUGR. 
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Inhoduction developed inlower animals that runvery fast. While
inhumans it has clinical significance in sport person,
more corrunonly affected ire the foot bali players [1].
It i5 muscle that has highest percentage of unjlateral
or bilateral agenesis'between 40% and 66% of the
population[2]. The studyis aimed to obtaina detailed
knowledge of morphometry of Psoas minor muscle.

Materials and Method

The study is conducted on 30 cadavers from the
Department of Anatomy J.N. Medical College
Belagavi. The posterior abdominal wail muscles were
exposed and then the Psoas minor muscle was noted.
The Psoas minor muscle was observed from its origin
to its inse*ion Length and width of the muscle, its
fleshy belly and tendon part of the muscle was
measured and the observations were tabulated. The
normal anatomy and variations of the muscle were
noted.

The Psoas Minor is a slender Muscle lying onthe
surface of Psoas Major Muscle. It is functionally a
weakmusclethat assists Psoas major inflexionof the
trunk and vertebral columru The muscle normally
arises from the sides of the bodies of tweUth thoracic
vertebraand first lumbar vertebra with corresponrling
intervertebral disc. The origin of the muscle varies
from thinslender tobroad and thick belly. Themuscle
is normally iruerted to the pectineal line of pubis and
iliopectinate eminence. The insertion of the muscle
varies with formation of thin long tendon inserting to
bony attachment or merging with the fascia. Psoas
minor receives itS nerve supply from the ventral rami
of Ll spinal nerve. The Pioii minor muscle is well
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Results

In the present study it was observed that the Psoas

\

A Study of Morphology of Psoas Minor Muscle in Human Cadavers

-\'-

\



184

minor was present n 60% (18/30 cadavers) and
absent in 40 % (12 / 30 cadavers). It was obs erve d that
the muscle was bilaterally seen in 7 cadavers, and 5
cadavers showed unilateral presence. The muscle
belly originated normally in all the cadavers .The
average length of the fleshy belly was 7.5cm and
widthwas 1.91cm. (Iable 1).

Tendon, in all cadavers was long, slender and
flattened. The average length of the tendon was
11.17cm and width was 0.7cm (Table 2).

The tendon flattened towards the insertion.

Table 1: The length and width of the fleshy belly of the psoas

nrinor muscle

S. No

Shilpa Bhimalli et. al. / A Study of lr{orphology of Psoas i\linor li{uscle in Hunran Cadavers

Variations were observed in the morphology of the
muscle. In one cadaver it was seen that thJ muscle
had a fleshy origin, was very short and broad, and
had a long slender tendon (Figure 1).

In another cadaver it was observed that the muscle
had a normal origin, but the tendon was slender and
long and merged with iliopsoas fascia. The muscle
received the nerve supply ftom L1 from Lumbar plexus
(Figure2).

In an another cadaver it was observed that the
mustle was very thin, both the fleshy and tendenous
part was appearing like a sling (Figure 3).

Table 2: The length and breaclth of tendinous part of psoas
ninor ntuscle

:'

Length of
fleshy

belly(cm)

Width of
fleshy

belly(cm)
S.No Tendon

length(cm) width(cm)

,

1

2
3
4
5
6

8

9

10
11

t2
13

14

15

16
t7

'18
19

20
21
22
23
24
25
26
27
a3

29
30

1
)

4

5

6

7

I
o

10

11

72

13

1,1

15

76

17

18

19
)n
2:l
22
z-)

25

26
)7
28

29
30

11

10.5
11.5
72

72
11

72.5
11.5
12

10

11

72

12

12.5
1.1.5

1!:6
11.5

10.5
11

10

11.5
12.5
72

10.5
11.5
7L.6
L1.6
12.5
13

13.5
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Fig. 1: Showing psoas nrinor muscle
with long slender tendon
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Fig. 2: Showing the:psoas minor muscle tendinous Part nerged with iliopsoas fascia

Fig.3: Showing the psoas ntnor muscle appearing like a sling

Discussion

intervertebral disc which was observed in present
cases. In a study by Macalister, the author odserved
variation in origin, where the fibres of the psoas minor
muscle originated as a ramification of the fibres of
PSOas maj'or ir. some cases.

Bergman and Afifi showed variations of
insertiors on the inguinal ligament, femoral neck
and lesser irochanter of the femur [6]. In a
descriptionby Gardner et aI, they reported'tirat this
muscle was inserted by means of tt in tendon into
the iliopubic iminenceand arcuate line and that it
had an additional insertion into iliac fascia and
pectineal ligament [7]. In the present study the thin
tendon was long slender flattened at the insertion
into iliopectinate line and in cases blended with
iliopsoas fascia.

Psoas Minor is found to be consistently absent in
those wjth Trisomy 18. Higher frequencf of muscle
anomalies in aneuploidy is due to delayed

Psoas minor syndrome is attributed to unusual
high tone in Psoas minor muscle and tendon, the
patient complains of pain in lower quadrant of
abciomen. [r this syndrome, lhere is limited extension;
tenotomy is only treatment which relieves the
symptoms [8];

1

In a study by Kraycheter et al, the psoas minor
muscle was present in only30% of the cases3. While
in another study by Danillo et al, the presence of the
muscle was observed inlg% of the human fetusesa-
\\trile in the present study the psoas minor was
observed in 60 % of thecadaver

Year

1

2

3

4

5

In majority, Ps-oas minor muscle is deficient
similar to .commonly absent muscle like

asa
vertebrae and

Conclusion

In the present study, conducted on30
the Psoas minor muicle was observed tn 60%', of
cadavers. It was bilaterally seen in 7 cadaveis a_nd
unilaterally seen in 5 cadavers. The normal anatomy
and variations were noted. In any lower

the normal and variant anatomy

the surgery.

Snell R.$ Kiaychete D.C
Krdychete D.C
Gueria D.Reta

Danillo
Sonali Agichan et al ,.

1993
2007

2012
2012
2073
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A B S T R A C T 

Objective: Factual teaching is stressed rather than facilitated teaching in India. Pharmacological 
textbooks are often drug-centred. Irrational prescribing is a common problem. Application of 
knowledge to real-life scenarios, therapeutic efficacy/safety monitoring etc., are needed. 
Learning is a change in the learner’s behaviour. Problem (ex: case history) drives learning in 
Problem-based learning (PBL). Problem (heart of PBL) functions as a content/knowledge 
organizer, learning motivator etc. Issues surrounding design of problems have received little 
attention. The 3C3R PBL problem design model considers issues critical to effectiveness of 
PBL. PBL has many advantages. There is lacuna of PBL in our setup and introduction of PBL 
will be an innovative effort. 
Method: Goal is to establish levels of learning achieved by learners as a result of intervention 
viz., PBL and traditional Lecture Based Learning (LBL) and adequacy of teaching/learning 
method in achieving the learning objectives. Conceptual framework consists of 3C3R model 
comprising of Core components (content, context and connection) and Processing components 
(researching, reasoning and reflecting), each having specific functions and inter-component 
relationships. Simultaneously 3C3R model will be evaluated. Present randomised controlled 
study consists of true experimental design. II-MBBS students are randomly divided into 
traditional LBL and PBL group. Pre and post (M.C.Qs), attitude (Likert’s-type items) and 
clinical application tests will be conducted. Data analyzed by standard statistical tests (p<0.05 = 
significant). 
Result and Conclusion: PBL can be used as an adjunct/replacement for traditional LBL in 
pharmacology. Present study may become a reference for future research in other disciplines. 

Keywords: Learning, Lecture, Pharmacology, Problem, 3C3R-Model, Undergraduates. 
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INTRODUCTION

Literature survey suggests that most 
of the teachers in medical colleges in India, 
stress on factual teaching rather than 
facilitated teaching1. There is a need to 
encourage the knowledge (of pharmacology) 
application to real-life scenarios, foster safe 
practice, monitor the therapeutic efficacy 
and  safety as well as confidence in treating 
clinical patients who are taking multiple 
medications1.  

Learning is defined as a change in 
the learner’s behaviour2.Teaching of 
pharmacology has a major challenge to 
teach the students to choose medicines based 
on the objectives, scientific principles and to 
use them in a safe and effective 
manner3.Problem Based Learning (PBL) 
promotes integration of knowledge, fosters a 
deeper approach to life-long learning which 
can help to integrate the pharmacological 
knowledge in a professionally relevant 
clinical context4.PBL was first implemented 
by McMaster University medical school in 
19695. PBL is specifically aimed at 
enhancing and optimizing the educational 
outcomes of learner-centred, collaborative, 
contextual, integrated, self-directed and 
reflective learning5. The design and delivery 
of instruction in PBL involves peer teaching 
and learning in small groups through the 
social construction of knowledge using a 
real-life problem case to trigger the learning 
process5. Therefore, PBL represents a major 
shift in the educational paradigm from the 
traditional teacher-directed (teacher-centred) 
instruction to student-centred (learner-
centred) learning5. 

Pharmacology is one of the core 
subjects for further graduation in both 
preclinical and clinical area6. 
Pharmacological textbooks are often too 
drug-centred. Irrational prescribing is a 
common problem. Lecturing is the most 
common teaching method in the medical 

education7. Traditional pharmacology 
teaching learning has been criticised for not 
preparing students for medical practice nor 
teaching the safe and rational use of 
medicines8. It has focused more on drug or 
pharmacological knowledge which is ever 
increasing, instead of therapeutics or 
practical skills in prescribing in the clinical 
situations9-11.   

In a survey, medical students have 
expressed the need for more teaching of 
therapeutics in the undergraduate medical 
curriculum12,13. PBL requires that group 
members identify learning issues, that is, 
what needs to be learned to resolve the 
problem14,15. The group must engage in a 
problem-solving sequence of seeking 
information from a variety of sources, 
justifying their decisions, discussing 
findings and weighing consequences in 
order to construct a viable and possibly even 
innovative solution16.Current areas of 
emphasis regarding student learning in 
higher education include student 
engagement, critical thinking, self-directed 
learning, authentic learning, team skill 
development, problem-solving skills and 
interdisciplinary studies15,16. PBL addresses 
all of these, as students acquire problem-
solving skills while critically analyzing 
contextualized (authentic) problems posed to 
them in a collaborative (group) setting17. 
The problem serves as a stimulus for 
students to identify what they need to learn, 
understand or solve the problem17. The PBL 
approach has been described as an effective 
learning strategy that can encourage students 
to become self-directed learners and to 
develop transferable skills, such as critical-
thinking skills, problem-solving skills and 
teamwork skills18-20. PBL has been 
implemented in many universities 
worldwide since its beginning21. Traditional 
lecture based teaching/learning is routinely 
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used to teach and learn pharmacology in our 
setup since decades. There is a lacuna of 
PBL in the Department of pharmacology, 
KLE University’s J.N. Medical. College.  
Hence introduction of PBL will be an 
innovative effort in this regard. The 
globalization of PBL has important cross-
cultural implications6. Present study will 
analyse the effectiveness of PBL in an 
Indian set up. 

PBL involves a problem (case 
history etc) which drives the learning. 
Problems are at the heart of PBL and 
function as a content and knowledge 
organizer, learning environment 
contextualizer, thinking/reasoning stimulator 
and learning motivator22. The issues 
surrounding the design of problems seem to 
have received little attention22. Present study 
uses of 3C3R problem design model as the 
conceptual framework which will be an 
innovative effort in our set up. The 3C3R 
PBL problem design model considers the 
issues critical to the effectiveness of PBL. 
Research is needed to evaluate and validate 
the 3C3R model in terms of its 
comprehensiveness and conceptual 
soundness in guiding instructional designers 
and educators to design effective PBL 
problems22. Present study will be evaluating 
3C3R model simultaneously. 

MATERIALS AND METHODS 

Goal is to establish the levels of 
learning achieved by the learners as a result 
of the intervention viz., PBL and traditional 
Lecture Based Learning (LBL) and 
adequacy of the teaching and learning 
method in achieving the learning 
objectives/outcomes in pharmacology 
subject. 

Research Question 
Performance of undergraduates 

trained under PBL differs when compared to 
that of undergraduates trained under 

traditional LBL in pharmacology. 
“Performance” means (or includes) 
undergraduates’ scores on cognitive tests, 
attitude tests, demonstrations of clinical 
skills and application of knowledge tests. 
This (performance – which is a dependent 
variable) will assess learning by the under 
graduates and/or effectiveness of the 
instruction method. 

Null hypothesis H0: There is no 
difference in performance of undergraduates 
between PBL group when compared to that 
of traditional LBL group. H0: μPBL = μLBL.

Alternative hypothesis H1: Performance of 
undergraduates in PBL group differs when 
compared to that of traditional LBL group. 
H1: μPBL ≠ μLBL. Descriptive hypothesis HD: 
Performance of undergraduates in PBL 
group is better when compared to that of 
traditional LBL group or vice versa. HD: 
μPBL > or < μLBL If there is no significant 
difference in performance (cognitive 
knowledge, etc) between PBL group and 
traditional LBL group or performance is 
better in former than that of the latter group 
then the PBL can be acceptable as an 
alternative(or adjunct) to the traditional 
LBL..    

Present research project involves true 
experimental design and Randomised, 
Controlled study and consist two groups 
(consisting IInd MBBS students-sample) 
exposing to traditional LBL (active control 
group) and PBL. Tests will be conducted as 
follows:  

R O1 --------- XPBL---------- O2,O3  [O4] [O5] 

R O1 --------- XLBL ---------- O2,O3  [O4] [O5] 

XPBL= Exposed to Problem Based Learning. 
XLBL= Exposed to traditional Lecture Based 
Learning. 

O means outcome.   
O1 = Pre-test consisting 50 M.C.Qs 
(cognitive).   
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O2 = Post-test consisting 50 M.C.Qs which 
are used for pre-test.   
O3 = Post intervention 100 M.C.Qs.    
[O4] = Attitude/feedback test (by using 
Likert’s-type questions/items) for both the 
groups.         
[O5] = Scores on OSCE (clinical 
application) conducted for both the groups 
separately.  

Conceptual framework 
PBL has been described as the 

learning that results from the process of 
working towards the understanding or 
resolution of a problem23. While there is no 
categorical definition of PBL a number of 
ground rules have been formulated24.Indeed 
Kaufmann has argued that we should expect 
wide variation in the models of PBL 
implemented with the only key criteria being 
'the use of case problems, small group 
tutorials and self-directed learning 
activities'25. This paper involves the 3C3R 
PBL problem design model as a conceptual 
framework for systematically designing 
optimal PBL problems. Well-designed 
problems are crucial for the success of 
PBL22. To optimize and maximize the 
effects of PBL, the quality of the problems 
is vital. 3C3R model considers the issues 
critical to the effectiveness of PBL22. PBL 
problems that are designed using the 3C3R 
model, a more reliable form of instruction, 
may reflect more precisely and be 
systematic and effective 22.These problems 
can be in line with: curriculum standards; 
learning goals; learners’ characteristics and 
implicit clinical constraints, instead of 
leaving these aspects entirely to the 
students’ or tutors’ interpretations22. This 
precision helps to guide the students to 
achieve learning goals as designed and 
desired22. The 3C3R model comprises two 
classes of components: core components and 
processing components (Fig 122). 

Core components—including content, 
context and connection—support content and 
conceptual learning, while processing 
components—consisting of researching, 
reasoning and reflecting—concern students’ 
cognitive processes and problem-solving 
skills22. The 3C3R model provides a 
conceptual framework for evaluating the 
appropriateness and effectiveness of PBL 
problems22. Each of the six components has 
specific functions, inter-component 
relationships and specific issues to be 
considered. 

Content 
When designing PBL problems, 

several aspects of the content component 
must be taken into consideration26. First step 
in designing PBL problems is to set goals and 
objectives in accordance with the course or 
curricular standards27 and balancing the 
breadth and depth of the content22. 
Complexity and ill-structuredness are the two 
key parameters in designing PBL problems 
with appropriate depth28,29. Complexity 
should contribute to enriching the subject area 
rather than general problem-solving skills. 
The ill-structuredness of problems helps to 
understand the domain in more depth because 
of the nature of multiple reasoning paths and 
multiple solutions30,31.  

Context 
The knowledge and skills will be 

recalled and retained more easily when the 
content is learned in the same or similar 
context in which it will be applied32.The 
contextual information of the problems helps 
learners link the knowledge constructed and 
skills acquired to related situations in real 
life33. Contextual validity, degree of 
contextualization and students’ motivation are 
three important PBL design elements.PBL 
problem’s context must be valid for its 
intended instructional goal34. Over-
contextualized PBL problems may 
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overwhelm the learners with unnecessary 
information or considerations, while under-
contextualized problems may cause the 
students to fail to consider the implicit but 
critical issues. Thus appropriate context 
should be used.   

Connection 
PBL students are expected to organize 

their knowledge base around problems. 
Students must interlink the diverse sources 
and knowledge into an effective knowledge 
base network and be able to cross-reference 
related concepts35,36. This cross-referencing 
ability is a critical element for devising viable 
solutions to ill-structured problems31.The 
PBL problem’s connection component should 
be in a conceptually logical order from 
simple/basic/sequential to complex/advanced/ 
hierarchical37. The overlapping approach 
helps students to link related concepts within 
a particular domain or context, while the 
multi-facets approach takes it to the next level 
and enables students to integrate their 
conceptual networks more fully by 
interlinking concepts among different 
domains and contexts22. Thus connection 
should facilitate domain knowledge and 
related knowledge integration. 

The main function of the processing 
components is to serve as an activator which 
guide students’ learning towards the intended 
learning goal(s), adjust the level of cognitive 
processing, alleviate the issue of students’ 
initial unfamiliarity and/or discomfort with 
PBL38-41.  

Researching 
The first stage of the problem-solving 

process is understanding the problem42,43, also 
termed as problem space construction44. The 
main task in this stage is researching 
necessary information within the domain. 
Therefore goal specification and context 
specification are two design issues in crafting 
an effective researching component of a PBL 

problem that can direct learners toward 
intended content and contextual knowledge. 
Learners’ awareness of the goal state of the 
problem (goal specification) significantly 
directs their learning45. This step involves 
calibrating problem-solving researching 
process to learner-appropriate level by 
adjusting appropriate amount of information 
provided in the problem. 

Reasoning 
To determine appropriate levels of 

researching and reasoning components in the 
problems Barrows’s PBL taxonomy may be 
used46.Reasoning is the processing 
component that promotes application of 
knowledge acquired from researching related 
information and the development of the 
learners’ problem-solving skills46. By being 
required to analyze information, generate, test 
hypotheses and solutions to the problems 
and/or eliminate implausible solutions. 
Reasoning process enables problem solvers to 
deepen and expand their conceptual 
understanding. Researching and reasoning 
processes occur simultaneously, reiteratively 
and they complement each other in enabling 
an effective and efficient problem-solving 
process22.  

Students’ researching and reasoning 
abilities could be roughly categorized as high, 
medium or low. Problems should be highly 
ill-structured and contain relatively little 
information about the concepts or knowledge 
needed for solving the problems for higher 
levels. Conversely, PBL problems for learners 
who have lower levels of researching and 
reasoning abilities should lean towards more 
case-based types of problems22. This step 
involves guiding reasoning process to 
comprehend, analyze and apply the intended 
content into practice.  

Reflecting 
By reflecting on the knowledge they 

have constructed throughout the problem-
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solving process, learners have an opportunity 
to organize and integrate their knowledge into 
a more systematic conceptual framework. The 
cognitive activities of abstracting, 
summarizing47,48 and organizing knowledge49 
enhance learners’ conceptual integration and 
retention of the topic under study. 
Traditionally, reflection is accomplished with 
guidance given by the tutors50. Incorporating 
a reflection component into PBL problems 
can promote learner independence, meta-
cognitive skills and cultivate their habits of 
mind to reflect on their own learning and 
reach the goal of developing self-directed 
learning skills. The reflecting component 
optimizes the PBL processes by ensuring the 
maximum effects of other components in the 
PBL problems22. When designing the 
reflecting component in PBL problems, two 
types of reflective processes, formative and 
summative may be considered22. 

PBL comes in a variety of forms. 
Problems for PBL will be designed according 
to the model 3C3R as mentioned earlier. 
Following points, regarding six competencies, 
will be taken care while designing the 
problem viz.,  

Content 
Scope of the problem sufficiently 

supports the curriculum standards (or learning 
goal and objectives).The knowledge involved 
in solving the problem should correspond to 
intended content. The scope of the problem is 
appropriate i.e., not too large22.  

Context 
Problem’s contextual information is 

correct and sufficient to make the problem 
authentic. The problem’s context should be 
relevant to learners’ future professional 
setting and learners personal needs or lives 
(motivation issue)22. 
Connection 

Select the most appropriate approach 
for PBL problem to help learners to integrate 

the domain knowledge (prerequisite, 
overlapping or multifaceted).The PBL 
problem in the curriculum must be logically 
and conceptually interconnected22. All the 
concepts and basic knowledge involved in the 
PBL problem in a curriculum should be 
sufficient to form a sound conceptual 
framework of the subject22.  

Researching 
Learners’: information researching 

ability, familiarity/comfort level with 
PBL(suitability of amount of information 
provided in the problem), unique concerns in 
future professional setting, ability to get 
directed towards research information (the 
primary concerns in the field) by the 
adequacy of contextual information which is 
specific and explicit of the problem will be 
considered22.  

Reasoning 
Learner’s: proficiency in information 

interpretation, familiarity/comfort level with 
PBL, level of reasoning ability and unique 
primary concerns in the future professional 
setting will be taken into consideration22.  

Reflecting 
Selecting the suitable type of 

reflective process (formative, summative or 
both) for the targeted learners. The 
requirement for the reflection component 
(statement in the PBL problem) will be 
looked as a part of the problem, project or 
task i.e., it is a natural part of the problem22. 

Problem will be progressively 
disclosed to the tutorial groups of 8 students 
with the help of a tutor. In the first tutorial 
students are given a short scenario, followed 
by the progressive disclosure of the patient’s 
history, physical examination findings and 
investigation results. Students spend the week 
between tutorials researching a set of agreed 
learning issues. In the second tutorial students 
apply the knowledge and understanding 
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gained from their self-directed study to the 
problem. They are given further information 
on the patient’s progress and the results of 
investigations. This information is used to 
finalize their hypotheses and to resolve 
outstanding questions. At the end of the 
second tutorial students are given the patient’s 
prognosis and follow-up treatment. At this 
point that many drugs can be introduced.  

Following aspects of learning will be 
considered in PBL learning viz., to engage 
students in a search for knowledge about the 
basic physiology, molecular structures, 
mechanism of action of pharmacological 
agents at those molecular structures, the drugs 
they will prescribe, why this dose?, why this 
frequency?, designing a management plan, 
assessment of factors that can interfere with 
the management plan, drug selection, patient 
education, warning of adverse effects, 
monitoring of therapeutic efficacy and safety, 
clinical response, laboratory findings, drug 
assays, assessment of the need to 
continue/modify/terminate therapy etc51-55.  

In the present study, students will: 1) 
Explore the problem: clarify terms and 
concepts that are not understandable, create 
hypotheses, identify issues.2) Identify what is 
known already that is pertinent. 3) Identify 
what is not known. 4) As a group, prioritize 
the learning needs, set learning goals and 
objectives, allocate resources and members, 
identify which task they will do.5) Engage in 
a self-directed search for knowledge. 6) 
Return to the group and share their new 
knowledge effectively so that all the group 
members learn the information.7) Apply the 
knowledge; try to integrate the knowledge 
acquired into a comprehensive explanation 
and 8) Reflect on what has been learned and 
the process of learning22. Students will 
initially analyze a problem as a group (e.g., a 
patient case history) by brainstorming (10-15 
min) possible solutions/hypotheses based on 
the available knowledge or information and 
then decide, what further information is 

needed to solve the problem and to test the 
hypotheses. These ideas and suggestions are 
subsequently refined into learning issues (1 
wk). Independent study follows, as each 
group member is motivated to find the desired 
information (2-3wk). The group reconvenes 
to share gathered information, discuss the 
problem further, receive additional 
information and test previous hypotheses in 
light of the new information obtained (3-4 
wk). This process has also been described as 
the seven classical steps of PBL viz., 
understand the situation/clarify terminology; 
identify the problem; suggest possible causes 
(hypothesize); connect problems and causes; 
decide what type of information is needed; 
obtain information and apply the 
information56.  

Depending on the complexity of the 
problem, additional research may be required 
as the group narrows the possible solutions. 
Therefore, these PBL steps could be repeated 
several times and a single PBL case could be 
tackled in a series of three or more class 
sessions21. The instructor uses guiding 
questions to ensure that students identify 
learning issues that are appropriate to the case 
and consistent with the learning objectives of 
the course. The role of the instructor is limited 
to conducting the order of discussion, helping 
to identify problems and making sure that the 
case objectives are discussed. The instructor 
does not supply students with any information 
or answer to case-related questions. 

Assessment in a PBL curriculum may 
include scenario-based multiple-choice, 
extended matching, essay questions 
(cognitive knowledge), OSCE for assessing 
clinical competence (clinical knowledge, 
professional judgment, communication, 
interpersonal skills, problem-solving skills 
and resolution development)56-60. It may 
include facilitator, group, peer and self-
evaluations. Participants will be scored on 
their ability to: i) generate questions, 
ii)identify the problem, iii)state the problem 
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definition, iv) relate the solution to the 
problem, v) evaluate the solution, vi) provide 
a solution, vii) use the literature to support 
that solution and viii) use other resources to 
support that solution. Although participants 
will be permitted to work with their group 
members or peers, each student will be 
required to submit his/her own analysis. Since 
assessment is known to drive student 
learning, the assessment method and the 
assessment instrument used can influence 
what and how students learn61-64. 

Sampling and data collection 
MBBS (second phase) students in 

medical colleges in India (generalisability) 
will be the target population. Almost all 
medical colleges in India follow the rules and 
syllabus defined by the Medical Council of 
India (MCI), a regulating authority. 
Undergraduate students of KLE University 
will be the sample population. Sample 
consists of second year MBBS students. 
Sample size will be calculated with the help 
of a statistician. Smallest meaningful 
difference (range 7±1.5), confidence interval 
(95%), effect size, correlation co-efficient (-
1/+1), power (80%) etc will be considered. 
Confounding variables like pre-intervention 
knowledge, blindness of pre and post 
intervention tests, differences between 
instructors, equal treatment of both groups, 
drop outs for follow-up studies etc will be 
considered. Second phase MBBS students 
(n=126) will be learning pharmacology 
subject for 1 and 1/2 years. Routinely they 
will be learning the pharmacology subject in 
traditional LBL spread throughout the year. A 
pre (intervention) test of 50 MCQs will be 
administered to all the students. Depending 
on the scores, students will be categorised 
into high and low scorers. After 
randomisation, these students will be equally 
distributed in to two groups’ viz., PBL and 
traditional LBL group. The PBL group will 
be again subdivided into groups of eight 

members each. Post (intervention) test will be 
consisting 50 MCQs + 100 MCQs (Table-1). 

Students’ attitude/perception towards 
both the type of intervention or instruction 
methods (PBL and LBL) will be obtained. 
The respondents are required to indicate their 
agreement or otherwise with the modified 
Likert’s-type scale items by ticking one of the 
five alternatives (5 point scale) viz., strongly 
agree, agree, neither agree or disagree, 
disagree and strongly disagree65 (Table-
2).Care is taken so that both interventions 
should meet with the learning objectives. 
Problems for PBL (Table-3) will be designed 
with the help of experts. For both the groups, 
initial instruction classes will be conducted in 
the classrooms. This can be used to create a 
knowledge base. Handouts with detailed 
learning objectives will be given to the 
students. 

Ethical clearance will be obtained 
from the Institutional Review Board (IRB) for 
Human Research. 

Statistical Tests 
Data will be obtained after correction 

of all the answer papers. Data will be 
expressed as Mean ± S.E.M. Scores of post-
test (O2 of each group) will be compared with 
that of pre-test (O1 of each group) [50 MCQs] 
by using (student’s) paired ‘t’ test for both the 
intervention group respectively. Difference 
between post-test and pre-test (Mean± S.E.M) 
of both (PBL and traditional LBL) groups 
will be compared by using unpaired ‘t’ test. 
Similarly, only post (intervention) test scores 
(100 MCQs) of both the groups (O3) will be 
compared by using unpaired‘t’ test. OSCE 
scores of both the groups can be compared by 
using unpaired‘t’ test. Scores of attitude tests 
conducted by using Likert’s-type 
items/questions (O4 and educator’s test) will 
be analysed by using Chi-square test. P<0.05 
will be considered as significant for all the 
tests. 
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RESULTS AND DISCUSSION 

PBL can be acceptable as an 
alternative (or adjunct) to the traditional LBL. 
Follow up will be done after four or six 
months. Some studies have provided 
descriptive and qualitative evidence for the 
effectiveness of elements of the PBL 
approach, but fell short of an objective and 
quantitative comparison of PBL with a 
didactic teaching approach66-68. Indeed the 
importance of realistic, multidimensional 
problems to the success of PBL has been 
widely acknowledged69-73 with good 
problems even being associated with 
improved tutor performance74. Under the 
guidance of a probing mentor, members of 
small problem-solving groups work at 
identifying the central issue in the case, an 
essential initial phase in the problem-solving 
process75,76. That is, they define the problem 
and the basis for its identification as the 
problem. Understanding a problem allows the 
problem solver to see underlying patterns and 
the big picture16.  

There are many advantages of PBL 
that it: is adaptable/flexible, accommodates 
linguistic diversity, encourages intellectual 
excitement/a sense of involvement both for 
students and teachers, promotes critical 
appraisal and self-directed learning skills77, 
engages students in active/meaningful 
learning, results in deeper understanding and 
longer retention78-80, helps to develop 
problem-solving skills while constructing a 
domain knowledge base22, transforms the 
student’s role from passive to active, 
enhances the communication skills, 
encourages the independent responsibility for 
learning as well as ability to work in a team81-

84. 
There is an important need to train 

doctors in:  self-directed learning to cope up 
with the information explosion85, key 
‘transferable skills’ in Pharmacology like 
solving problems in therapeutics, prescribing 
appropriate drugs for a disease condition and 

delivering drug and disease-related 
information in a meaningful way to patients86-

91, rational prescription etc92,93. Under the 
guidance of an expert facilitator, who has an 
important function of drawing solutions from 
the literature and practice, group members 
engage in questioning, revising and 
entertaining various views of the issues they 
uncovered within the case. These processes 
are critical for connecting possible solutions 
to the problem and evaluating those solutions, 
two components of problem solving that both 
prospective and new teachers find difficult94. 
During PBL, students develop problem-
solving skills, formulate evidence-based 
decisions and enhance their communication 
skills95-98 all of which are abilities essential to 
achieving core competencies99,100. PBL will 
be a better alternative to the traditional LBL 
to satisfy these needs. Initial investment in 
terms of efforts, cost, training of human 
resources in PBL, time etc will be really 
useful on a long run to the University policy 
makers, administrators, faculty and of course 
to the students.  

CONCLUSION 

PBL can be acceptable as an 
alternative or as an adjunct to the traditional 
LBL. When the students in our set up move to 
their next phase/class, where they will be 
learning clinical subjects which involve 
diagnosing and prescribing the treatment to 
the patients, they may feel the 
accomplishment of getting trained in handling 
the real world cases through the PBL. PBL 
can be introduced to the postgraduates in 
future. Present study may become a reference 
for the future research or scholarly activities 
in other disciplines. 
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Table 1. Example of MCQs 

Sl. No Stems and options 

1] 
An antihypertensive that acts directly on the vascular smooth muscle is: 
a) Alpha methyl dopa. b) Hydralazine
c) Trimethaphan d) Propranolol.

2] 
Protamine Sulphate is preferred in the following toxicity: 
a) Warfarin b) Heparin

c) Vitamin K d) Streptokinase

Table 2. Likert’s scale questions/items for students. 
Please indicate your response to each item below regarding the instruction methods viz., PBL 

and LBL on the following scale. 
(5- Strongly agree, 4- Agree, 3-Neither agree or disagree, 2-Disagree, 1- Strongly disagree) 

Sl. No Items: The instruction method has PBL LBL 

1 helped me to achieve the goals and objectives of the topic. 
2 increased my confidence towards own understanding of pharmacology 
3 increased my knowledge which will help me to pass the final examinations. 
4 increased my motivation to participate in class 
5 enhanced my communication skills 
6 enhanced my retention of course content 
7 assisted my learning in other courses 
8 increased my comfort level in through-out the intervention 
9 the appropriate number of sessions 

10 listed useful resources for the sessions 
11 listed  useful objectives of the sessions 
12 the exposure to the current trends in pharmacology. 
13 the cases emphasizing the clinical relevance of basic concepts. 
14 the sessions that have taught me the basics of rational prescribing. 
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15 the appropriate timing for the sessions. 
16 the well organized sessions. 
17 the small-group discussions which are beneficial 
18 the whole-class discussions which are beneficial 
19 the listed resources for the session which were appropriate. 
20 the listed objectives of the sessions which were appropriate 
21 the readiness of assessment questions which were appropriate. 
22 increased my understanding of the course content 
23 information about the structure of the teaching method was supplied 
24 enhanced my self-directed learning skills 
25 enhanced my critical appraisal skill about the subject 

Please indicate your choice to the following item 

26 If given a choice I would choose courses that use PBL over traditional lecture 
format 

Table 3. Example of Problem/Case Study (PBL group). 

PBL Group 1- Case Study 1 (June / July, 2015) 

Farmers use insecticides for the crops in their fields to prevent insects affecting the crops. 
These insecticides are the chemical compounds which have pharmacological properties viz., 
they are organo-phosphorous compound. 
Your group is part of a medical team that is working in the Accident and Emergency 
department of the Hospital. 
Your task is to manage a patient who comes with a history of organo-phosphorous compound 
poisoning. 
You have to find the details of the following: 

1. What are organo-phoshorous compounds?.
2. How organo-phosphorous compounds are classified?

Each member has to supply the following information: 
(a) A description of the mechanism of action of organo-phosphorous compounds.
(b) A description of the pharmacological actions of these compounds.
(c) What are adverse drug reactions of the organo-phosphorous compounds.
A man aged 45 years comes to the Emergency department in unconscious state with history 
of consumed an insecticide. 
How do you approach the problem? You need the following information: 

1. General reasons for organo-phosphorous poisoning.
2. What are signs and symptoms of the organo-phosphorous poisoning?
3. What are the medico legal liabilities of the poisoned cases?

The answer to the case study is due in three parts, on the dates indicated below. For each 
deadline, the list below gives the required parts of the answer and a suggestion of the number 
of pages for each section. Answers should be written in Arial, 12 point font, single spaced. 
All material should be presented in electronic form only and e-mailed to Dr. Suneel 
(suneelmajagi@yahoo.co.in) by 9 p.m. on the deadline date. 

June,15th : 
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(a) A comparison of the mechanisms of action of reversible and irrereversible anti-
cholinesterases. (0.5 pages) 
(b) What are the pharmacological actions of anti-cholineesterases. (1 pages)
(c) What are adverse drug reactions of the anti-cholinesterases (1 page)

June, 22nd: 
(a) A discussion on the history taking of the patient including the paper procedures required
at the time of admission of the patient (1 page) 
(b) A discussion on the initial management of the patient in the emergency department.(1
page) 

June, 28th : 
(a) A discussion on the drugs used in the organo-phosphorous poisoning including the
monitoring of the drugs. (1 page) 
(b) A discussion on the prognosis of the patient including note on ageing. (1 page)
(c) A discussion on the general management of the patient.

Fig. 1: 3C3R PBL problem design model. 

AJPP[2][2][2015] 95-111 



Majagi et al___________________________________________________ ISSN 2393-8862 

Annexure 
Informed consent 

Title of Research Study: Introduction of designing of problem in problem based learning in 
pharmacology for under-graduates. 
Objective/purpose of the study: The objectives of the study will be explained to the 
students/participants. 
Procedure: Procedure of the study will be explained to the participants.  
Risk: -Nil- 
Benefits: Benefits of the study will be explained to the participants. How the results of the 
study/research project will contribute towards improvement in teaching and learning in future 
will be explained.   
Withdrawing/removal from the study: Students have the freedom to answer or not to answer 
the questionnaires. 
Privacy and Confidentiality: Necessary confidentiality will be maintained. Students’ names 
who have answered the questionnaires will not be revealed.  
Financial incentives for participants: No monitory benefits will be given to the participants. 
Interventions will be carried out during routine teaching hours in the regular time table.    
Contact details: Address and phone numbers of principal investigator will be given.  
. 

Consent statement 
(To participate in the study) 

I, the undersigned, have been explained in detail about the study. I am aware that my 
participation in this study is voluntary and I can withdraw at any time. Also I had been given 
enough time to comprehend and clarify my doubts about the study and my rights as a study 
participant. 
Participant’s name:         ________________________________________ 
Signature of Participant: ________________________________________ 
Principal Investigator’s name:       ________________________________________ 
Signature of the principal investigator: ____________________________________ 
Place: 
Date: 
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INTRODUCTION 

Cardiovascular diseases remain the major cause of death 

and premature disability in developed societies. Current 

predictions estimate that by the year 2020 cardiovascular 

diseases, notably atherosclerosis and hypertension will 

become leading global causes of total disease burden.
1
  

In United States, 28.7% of adults have hypertension and 

prevalence has increased among aged ≥ 60 years to 

65.4%. Hypertension doubles the risk of cardiovascular 

diseases, including coronary heart diseases, congestive 

heart failure, ischemic and haemorrhagic stroke, renal 

failure and peripheral arterial diseases. It has been 

estimated that hypertension accounts for 6% deaths 

worldwide.
1
 In India prevalence of hypertension is 59.9 

and 69.9 per 1000 in males and females respectively in 

urban and 35.5 and 35.9 per 1000 in male and females 

respectively in rural population.
2
  

Chronic inflammation is a common link between 

cardiovascular risk factors and hypertension and acts as 

independent determinant of arterial blood pressure.
3
 

Patients with essential hypertension have increased 
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concentration of circulating interleukin 1β (IL-1β).
4 

Recent work has shown that the key proinflammatory 

transcription factor nuclear factor-κB (NF-κB) is 

activated in proinflammatory states including 

atherosclerosis.
5
  

Inflammatory cells and pathways contribute to the 

initiation, progression and complications of 

atherosclerotic lesion. Monocytes initiate the endothelial 

inflammation leading to atherosclerosis. Macrophages 

avidly engulf lipoproteins including oxidized low density 

lipoprotein (LDL) which augments macrophage 

activation and cytokine production [e.g. Tumor Necrosis 

Factor (TNF)]. This further increases leukocyte adhesion 

and production of chemokine’s (e.g. monocyte 

chemotactic protein-1). Also, activated T-cells in growing 

intimal lesions elaborate inflammatory cytokines [e.g. 

Interferon-γ (IFN-γ)].
6
 

One of the strategies for the management of 

atherosclerosis in hypertensive patient is to reduce blood 

pressure. However, it may be difficult to reduce serum 

inflammatory cytokines and markers only by reducing 

blood pressure.
4
 Hence it could be hypothesized that 

drugs with antihypertensive and anti-inflammatory 

activity would be of dual benefit in the treatment of 

atherosclerosis in hypertensive patients. 

METHODS 

Adult male healthy Wistar rats weighing 175 ± 25 g were 

obtained from the central animal house, J. N. Medical 

College, Belgaum and were acclimatized to 12:12 h light-

dark cycle for 10 days prior to the day of 

experimentation. They were maintained on standard rat 

chow pellet and water ad libitum.  

Aspirin (Cipla Limited, Mumbai) was administered in the 

dose of 200 mg/kg body weight of rat, equivalent to 2222 

mg of clinical dose orally.
7,8

 Telmisartan (Cipla Limited, 

Mumbai) was administered in the dose of 7.20 mg/kg 

body weight of rat, equivalent to 80 mg of clinical dose 

orally.
7,8

 Carrageenan (Sigma Co. St. Louis) was 

administered as a suspension in 1% warm normal saline 

given in the volume of 0.05 ml per rat paw. 

The study was approved by the IAEC (Institutional 

Animal Ethics Committee) constituted as per the 

guidelines of CPCSEA (Committee for the Purpose of 

Control and Supervision on Experiments on Animals). 
 

Acute inflammation was produced by injecting 

carrageenan into one of the hind paws as described 

below.
 

Carrageenan induced rat paw edema
9
 

Rats were divided into three groups of six animals each 

(n=6). They were starved overnight with water ad libitum 

prior to the day of experiment. Control group received 

0.5ml of 1% gum acacia suspension, orally, while the 

other two groups received calculated clinical equivalent 

doses of aspirin and telmisartan in 1% gum acacia 

suspension, orally. Aspirin was taken as the standard anti-

inflammatory drug. 

Drugs were administered thirty minutes prior to the 

induction of edema, by oral route. 0.05ml of 1% 

carrageenan in normal saline was injected into the sub 

plantar region of one of the hind paws. A mark was put 

on the hind limb at the malleolus to facilitate uniform 

dipping at subsequent readings. The paw edema volume 

in millilitres was measured with the help of a 

plethysmograph by mercury displacement method at zero 

hour i.e. immediately after injecting carrageenan. The 

same procedure was repeated at 1/2, 1, 3, 4 and 5 hours. 

The difference between 0 hour and subsequent reading 

was taken as actual edema volume. The percentage 

inhibition of edema in the various treated groups was 

then calculated by using the formula, 

Percentage inhibition of edema = [1 – (mean increase in 

paw volume in treated group / mean increase in paw 

volume in control group)] X 100.  

Statistical analysis 

The results were analysed by one way ANOVA (Analysis 

of Variance) followed by Dunnet’s test. ANOVA 

followed by Bonferroni’s test was used to compare the 

study groups i.e. telmisartan with standard i.e. aspirin 

(Graph Pad Prism Software, Inc.). 

RESULTS 

In the present study, telmisartan in therapeutic equivalent 

dose was investigated for its possible anti-inflammatory 

effect, in acute model of inflammation. 

Carrageenan induced acute inflammation 

The mean paw edema volumes in milliliters (ml), as 

measured by mercury displacement using a 

plethysmograph, for control, aspirin and telmisartan 

group are shown in (Table 1). Aspirin as well as 

telmisartan treated groups showed statistically significant 

inhibition of paw edema volume (p<0.01) when 

compared to control at 1h, 3h, 4h, and 5h intervals. 

The above results clearly show the anti-inflammatory 

effect of telmisartan in acute model of inflammation 

when compared to control. Further, when anti-

inflammatory effect of telmisartan was compared with 

that of aspirin (Table 2), there was no statistically 

significant difference between the two groups in the 

inhibition of paw edema volume at 1hr, 4hr and 5hr 

intervals. This shows comparable anti-inflammatory 

activity of telmisartan and aspirin. 
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DISCUSSION 

The ability of angiotensin receptor blockers (ARBs) to 

reduce mortality and morbidity of cardiovascular diseases 

has been ascribed not only to antihypertensive activity 

but also to a number of additional protective effects like 

inhibition of smooth muscle cells growth and left 

ventricular hypertrophy as well as improvement in 

endothelial dysfunction.
10-12

 

 

Table 1: Effect of aspirin and telmisartan treatments on carrageenan induced paw edema when compared with 

control group. 

Time after 

carrageena

n injection 

Control Aspirin Telmisartan ANOVA result 

Paw edema 

in ml (Mean 

± SEM) 

Paw edema in 

ml (Mean ± 

SEM) 

Percentage 

inhibition 

Paw edema 

in ml (Mean 

± SEM) 

Percentage 

inhibition 

 

F 2,15 

 

p value 

½ hr 
0.991 ± 

0.041 

1.108 ± 

0.020* 
30.24 

1.233 ± 

0.024** 
24.77 15.93 0.0002 

1 hr 
1.258 ± 

0.023 

1.117 ± 

0.016** 
71.06 

1.158 ± 

0.008** 
69.29 17.35 0.0001 

3 hr 
1.458 ± 

0.020 

1.092 ± 

0.008** 
84.15 

1.033 ± 

0.010** 
98.74 273 <0.0001 

4 hr 
1.325 ± 

0.051 

0.983 ± 

0.021** 
98.32 

1.067 ± 

0.016** 
91.60 28.44 <0.0001 

5 hr 
1.200 ± 

0.022 

0.975 ± 

0.021** 
95.54 

1.033 ± 

0.016** 
97.86 33.09 <0.0001 

Post hoc analysis by Dunnet’s Test: *p < 0.05, **p < 0.01 

 

Table 2: Effect of telmisartan treatment on carrageenan induced paw edema when compared with aspirin group. 

Time after 

carrageena

n injection 

Control Aspirin Telmisartan ANOVA result 

Paw edema 

in ml (Mean 

± SEM) 

Paw edema in 

ml (Mean ± 

SEM) 

Percentage 

inhibition 

Paw edema 

in ml (Mean 

± SEM) 

Percentage 

inhibition 

 

F 2,15 

 

p value 

½ hr 
0.991 ± 

0.041 
1.108 ± 0.020 30.24 

1.233 ± 

0.024* 
24.77 15.93 0.0002 

1 hr 
1.258 ± 

0.023 
1.117 ± 0.016 71.06 

1.158 ± 

0.008 
69.29 17.35 0.0001 

3 hr 
1.458 ± 

0.020 
1.092 ± 0.008 84.15 

1.033 ± 

0.010* 
98.74 273 <0.0001 

4 hr 
1.325 ± 

0.051 
0.983 ± 0.021 98.32 

1.067 ± 

0.016 
91.60 28.44 <0.0001 

5 hr 
1.200 ± 

0.022 
0.975 ± 0.021 95.54 

1.033 ± 

0.016 
97.86 33.09 <0.0001 

Post hoc analysis by Bonferroni’s Test: *p < 0.05 

 

Recently, various in vitro studies have suggested that 

ARBs may possess anti-inflammatory activity. TNF-α 

and angiotensin II play important roles in atherogenesis 

through enhancement of vascular inflammation.
13

 ARBs 

have been found to decrease TNF-α and IL-6 levels in a 

dose dependent manner.
14

 Telmisartan has been found to 

inhibit TNF-α induced IL-6 expression at the 

transcriptional level through the activation of peroxisome 

proliferator-activated receptor-γ (PPAR-γ). The 

transrepression effects of telmisartan on NF-κB and 

C/EBPβ activity are responsible for the IL-6 

suppression.
15

 Also telmisartan has been shown to 

modulate pleiotropically, TNF-α induced vascular cell 

adhesion molecule-1 (VCAM-1) expression and 

oxidative damage in vascular endothelium, possibly by 

acting as a hydroxyl radical scavenger. These anti-

inflammatory and antioxidant properties may contribute 

to the therapeutic effect.
16 

This suggests that telmisartan 

may attenuate the inflammatory process induced by TNF-

α in addition to the blockade of angiotensin II type 1 

receptor. ARBs have been found to antagonize the effect 

of angiotensin by blockade of angiotensin II binding to 
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the macrophage receptors and therefore may also exert 

anti-inflammatory effects.
17

 In our study also telmisartan 

showed significant anti-inflammatory activity which is 

comparable with that of aspirin. There is further need to 

do the study of inflammatory markers in hypertensive 

patients who are on telmisartan therapy. 

CONCLUSION 

Present study clearly showed anti-inflammatory effect of 

telmisartan in acute model of inflammation in male 

Wistar rats. This anti-inflammatory effect of telmisartan 

beyond its class effects as angiotensin II receptor blocker 

might make this compound a very powerful inhibitor of 

atherosclerosis. This study shows that in addition to 

antihypertensive property, telmisartan may also possess 

anti-inflammatory properties that could be of additional 

benefit in the treatment of atherosclerosis and 

hypertension and their complications like coronary heart 

diseases, congestive heart failure, ischemic and 

haemorrhagic stroke, renal failure and peripheral arterial 

diseases. 

ACKNOWLEDGEMENTS 

I/We acknowledge the technical support given by the 

technical staff of J N Medical College Belagavi during 

study. I/ We also acknowledge the support given by the 

Central animal house of KLE University’s J N Medical 

college Belagavi. 

 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Fauci AS, Braunwald E, Kasper DL, Hauser SL, 
Longo DL, Jameson JL, et al. Harrison’s principles 
of internal medicine. 17

th 
edition. New York: 

McGraw Hill Publishers. 2008:1501,1549,1552. 
2. Park K. Park’s textbook of preventive and social 

medicine. 20
th

 edition. Jabalpur: M/s Banarsidas 
Bhanot Publishers. 2009:325. 

3. Seiko M, Takafumi O, Sanae W, Tokikazu F, Jitsuo 
H. Effects of angiotensin II receptor blockade with 
valsartan on pro-inflammatory cytokines in patients 
with essential hypertesion. J Cardiovasc Pharmacol. 
2005;46(6):735-9. 

4. Dalekos GN, Elisaf MS, Papagalanis N, Tzallas C, 
Siamopoulos KC. Elevated interleukin-1β in the 
circulation of patients with essential hypertension 
before any drug therapy: a pilot study. Eur J Clin 
Invest. 1996;26(10):936-9. 

5. Paresh D, Vikramjeet K, Ahmad A, Husam G, 
Tufail S, Debborah H, et al. Angiotensin II receptor 
blocker valsartan suppresses reactive oxygen 
species generation in leukocytes, nuclear factor-κB, 
in mononuclear cells of normal subjects: evidence 

of an antiinflammatory action. J Clin Endocrinol 
Metab. 2003;88(9):4496-501. 

6. Kumar V, Abbas AK, Fausto N, Aster JC. Robbins 
and Cotran pathologic basis of diseases.8

th 
edition. 

Philadelphia: Elsevier Publishers. 2010:500. 
7. Laurence DR, Bacharach AL. Evaluation of Drug 

Activities: Pharmacometrics. Vol. 2. New York and 
London: Academic Press Inc, 1964.  

8. Sweetman SC. Martindale the Complete Drug 
Reference. 36

th
 Edition. London: Pharmaceutical 

Press. 2009:23,1316,1409,1420. 
9. Winter CA, Risley EA, Nuss GW. Carrageenin-

induced edema in hindpaw of the rat as an assay for 
antiiaflammatory drugs. Proc Soc exp Biol Med. 
1962;111:544-7. 

10. Kubo A, Fukuda N, Soma M, Izumi Y, Kanmatsuse 
K. Inhibitory effect of angiotensin II type 1 receptor 
antagonist on growth of vascular smooth muscle 
cells from spontaneously hypertensive rats. J 
cardiovasc Pharmacol. 1996;27(1):58-63. 

11. Dahlof B, Devereux RB, Kjeldsen SE, Julius S, 
Beevers G, de Faire U, et al. Cardiovascular 
morbidity and mortality in patients with diabetes in 
the losartan intervention for endpoint reduction in 
hypertension study (LIFE):a randomized trial 
against atenolol. Lancet. 2002;359(9311):995-1003. 

12. von zur Muhlen B, Kahan T, Hagg A, Millgard J, 
Lind L. Treatment with irbesartan or atenolol 
improves endothelial function in essential 
hypertension. J Hypertens. 2001;19(10):1813-8. 

13. Tian Q, Miyazaki R, Ichiki T, Imayama I, Inanaga 
K, Ohtsubo H, et al. Inhibition of tumor necrosis 
factor factor-alpha induced interleukin-6 expression 
by telmisartan through cross-talk of peroxisome 
proliferator activated receptor gamma with nuclear 
factor kappa B and CCAAT/enhancer-binding 
protein-beta. Hypertension. 2009;53(5):798-804. 

14. Fliser D, Buchholz K, Haller H. Anti-inflammatory 
effects of angiotensin II subtype 1 receptor blockade 
in hypertensive patients with microinflammation. 
Circulation. 2004;110:1103-7. 

15. Toshihiro I, Quingping T, Ikuyo I, Kenji S. 
Telmisartan manifests powerful anti-inflammatory 
effects beyond class effects of angiotensin II type-1 
blocker by inhibiting tumor necrosis factor α – 
induced interleukin 6 expression through 
peroxisome proliferator activated receptor γ 
activation. Circulation. 2008;118:S513. 

16. Silvana C, Alessandra DF, Renato C, Rossella DS, 
Ferdinando F, Roberto P. Anti-inflammatory and 
anti-oxidant properties of telmisartan in cultured 
human umbilical vein endothelial cells. 
Atherosclerosis. 2008;198(1):22-8. 

17. Scheidegger KJ, Buttler S, Witztum JL. Angiotensin 
II increases macrophage mediated modification of 
low density liprotein via a lipoxygenase-dependent 
pathway. J Biol Chem. 1997;272(34):21609-15. 

 

 

 

 

 

 

Cite this article as: Matule SM, Hogade AP, Kangle 

RP, Torgal SS, Kothari N. Effect of telmisartan on 

acute model of inflammation in male Wistar rats: an 

experimental study. Int J Res Med Sci 2016;4:135-8. 



 

www.ijbcp.com                          International Journal of Basic & Clinical Pharmacology | July-August 2016 | Vol 5 | Issue 4    Page 1413 

IJBCP    International Journal of Basic & Clinical Pharmacology 

Print ISSN: 2319-2003 | Online ISSN: 2279-0780 

Research Article 

Effectiveness and student perspective of a pilot effort in team based 

learning in pharmacology for medical undergraduate 

Nayana K. Hashilkar
1
*, Mark H. Gelula

2
, Netravathi B. Angadi

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

The science of pharmacology mainly deals with 

chemicals/drugs and their interactions with living 

systems.
1
 It is included as a para-clinical subject in the 

medical course. The main mode of teaching is through 

didactic lectures, small group tutorials and practicals. 

Lectures are often teacher centred that highlight on 

pharmacological aspects of drug classes with less 

emphasis on clinical application. The other mode of 

teaching that is followed is small group tutorials with an 

intention to increase student active participation and deal 

with clinical conditions so as to make pharmacology 

students competent enough to solve clinical problems. 

But, as we have seen at our institution and as supported 

by the literature, commonly tutorials are not taken 

seriously by the students and typically end being small 

group lectures by the tutors.
2
 Therefore, the students 

remain passive participants in the teaching- learning 

process, waiting for the tutor to "give them the answers". 

As such pharmacology teaching is very passive and 

restricting to just basics. This passive lecture-type 

approach does not provide enough knowledge and 

experience to students to deal with real world clinical 

problems. 

Realising these loop holes in teaching learning process, 

the Medical Council of India (MCI), proposed that small 

group teaching which encourages peer interaction and 

self-directed learning as well as helping students develop 

qualities of communication, team work and 

professionalism should be incorporated to make learning 
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effective.
3
 Therefore, to meet both the learning demands 

and MCI's requirements, new strategies need to be 

implemented into pharmacology teaching. Team based 

learning (TBL) is one such new strategy used in various 

curricula in India and world-wide.
4-7

 

TBL was originally developed by Larry Michaelsen for 

business schools.
8
 It is a learner-centered, instructor led 

strategy with individual and group accountability process 

and involves small teams to work together to solve 

problems.
8
 The essential components involved in TBL 

include:
2 

 Advanced preparation: students come prepared for 

the session on the topic and material prepared and 

provided to them by the instructor. 

 Team formation: the instructor divides the students 

into teams of 5-7 in each with varying diversities, 

background and abilities. 

 Readiness assurance: the instructor administers a test 

consisting of multiple choice questions (MCQs) 

initially to each student (individual readiness 

assurance test-IRAT) and then the same set of 

questions to the teams (team readiness assurance 

test-TRAT). 

 Group application exercise: the instructors provide 

challenging questions in the form of MCQs to the 

teams which is followed by extensive whole class 

discussion regarding their choice of answer. 

 Peer evaluation: each student is evaluated by rest of 

the team members for their contribution to the team's 

productivity. 

Considering these essential elements of TBL and the 

requirements of the medical profession for quality 

clinical decision making, the introduction of TBL into the 

pharmacology course at our institution was thought to be 

helpful to overcome the shortcomings of present 

teaching-learning methods. Therefore, the primary 

objective of the present pilot study was to assess the 

effectiveness of TBL to teach pharmacology with 

medical undergraduates as compared to conventional 

tutorials. A secondary objective was to obtain the 

students attitudes regarding their experience with the new 

method using a feedback form. 

METHODS 

The present study was planned for phase II MBBS 

students of pharmacology. The regular batch of 110 

students was randomly divided into two groups. Group A 

received the conventional tutorial approach while group 

B received TBL as the instructional method. Initially to 

begin we chose four topics pertaining to the cardio-

vascular system, viz. Renin angiotensin system, 

congestive cardiac failure, angina and hypertension. 

These topics had already been covered in lecture classes 

and were ready for tutorial sessions. All students were 

informed of the topics and associated reading materials 

fifteen days in advance. Group A then discussed these 

topics as were usually done with a major role played by 

the tutor. Group B's instructional strategy was TBL. 

Students in this group were divided into still smaller 

teams of 5-7 in each by the instructor. Team membership 

remained constant for the entire cardio vascular system 

module. Initially the students individually answered 

MCQs pertaining to basic knowledge (IRAT) and later in 

teams (TRAT). The answer sheets were collected from 

the students. Students then debated for their choice of the 

answer to the whole group with justification of the 

answer. Later the students were provided with MCQs that 

were related to clinical scenarios and were of higher level 

of cognition and requiring higher level clinical decision 

making. The students used their basic knowledge to solve 

these clinical problems and reported simultaneously their 

choice of answer followed by discussion of the right 

answer. At the end the instructor summarized the entire 

topic in brief and answered any outstanding questions and 

misunderstandings.  

To assess the effectiveness of TBL over conventional 

tutorials a written test consisting of essay questions and 

short answer question was conducted for both the groups 

at the end of the module. The answer sheets of the 

students were evaluated by trained staff members. The 

data was expressed as Mean±SEM and the mean scores 

of both groups were compared using unpaired t-test. p≤ 

0.05 was considered as significant. To determine student 

attitudes regarding TBL, a written feedback form with 

questions pertaining to inclusion of small group 

participation and perceived educational value of TBL was 

obtained at the end of the module. Students marked each 

statement ranging from strongly agree to strongly 

disagree.
9
 We also elicited their comments in writing 

regarding the new instructional strategy. 

This study was approved by the institutional ethical 

committee and student informed consent was obtained 

before the beginning of the study. 

RESULTS 

The mean score of the end of the module test for the TBL 

group was significantly more (p=0.0182) as compared to 

conventional tutorial group (Table 1).  

Table 1: Mean scores of the end of the module test. 

 
TBL group 

N= 49 

Conventional 

tutorial group N=46 

Module 

Assessment 

Mean scores 

15.33±0.4755* 13.70±0.4834 

t= 2.404,   df=90,     *p=0.0182. 

Regarding the feedback (Table 2) of the students about 

TBL, most of them agreed that inclusion of small group 

participation increased the extent and enhanced 

educational value of their involvement, improved their 

insight into the educational material and motivated them 
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for preparation prior to attending the session. Students 

also expressed that group presentation at the end of 

session extended their basic knowledge and was a 

valuable learning experience. Students appreciated that 

the cases and questions effectively focussed small group 

participation.  

 

Table 2: Students feedback regarding TBL (Data expressed as percentage). 

 SA MA MD SD  DK 

Inclusion of small group participation increased the extent 

of my usual classroom involvement. 
85 15 - - - 

Inclusion of small group participation enhanced the 

educational value of my usual classroom involvement. 
65 35 - - - 

Inclusion of small group participation improved insight 

into educational material that was presented in classroom 

sessions. 

70 30 - - - 

 Inclusion of small group participation motivated my 

preparation prior to attending class. 
78 15 3.5 3.5 - 

The educational value of small group participation was 

worth the time that could have been otherwise available to 

the lecture. 

76 22 - 2 - 

Participation in the group presentation at the end of the 

unit extended my basic knowledge of the topic 
70 30 - - - 

Involvement in the group presentation process at the end 

of the unit was a valuable learning experience in group 

participation. 

72 28 - - - 

The cases and questions in the lecture effectively focused 

small group participation. 
59 28 9 2 2 

SA-Strongly agree, MA-Moderately agree, MD-Moderately disagree, SD-Strongly disagree, DK-Don’t know.   

 

Student’s positive comments regarding their experience 

with TBL were 

 Team activity helped a lot to learn 

 Small group enabled to overcome hesitation to 

participate in class room activity 

 Team system made one feel responsible to study the 

prescribed portion more effectively 

 Very good method to improve basics, concepts stay 

for a longer time, less time to memorize which makes 

studying easier 

 Very useful, as we used to read the entire book, yet 

never understand the key points and having MCQs 

based on the lines which otherwise we would 

overlook was the most beneficial part of TBL 

 Very interactive and a great learning experience with 

active involvement in the discussion 

 TBL should have been started earlier and should 

continue for other chapters also 

 Developed interest in pharmacology. 

Students negative comments were 

 Time management should be maintained 

 More clinical approach should be used 

 Not possible to cover entire topic. 

 

DISCUSSION 

The primary objective of the present study was to assess 

the effectiveness of TBL to teach Pharmacology to 

medical undergraduates. It is clear from the results of this 

study that TBL is more effective method as compared to 

conventional tutorials and is supported statistically. This 

is in accordance with extant literature which revealed that 

TBL strengthens the attitudinal as well as cognitive 

foundation of the students.
7,10

 This type of teaching not 

only improves the basics of any topic but also provides 

scope to think at higher levels of cognition (critical 

thinking) as evidenced in the present study wherein 

assurance test questions were related to basics while the 

group assignment exercises included case scenarios. A 

similar concept was reported in a study which showed 

that active learning activities like this one were successful 

in teaching the student’s knowledge needed to formulate 

therapeutic recommendations.
11

 Further as students come 

prepared to participate in class discussion increases as 

compared to traditional lecture.
12

 The end of the module 

test was conducted after the completion of all four 

sessions which took about a month. Since the student 

mean scores of the TBL group were higher than those of 

the tutorial group, it can be concluded that TBL helps in 

better retention and application of the material learned. 

Overall, TBL proved to be an effective method to teach 

pharmacology to medical undergraduates. 
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Regarding the students experience about TBL, it is 

evident from this study, that students appreciated the new 

learning strategy. These findings suggest that TBL 

improves the quality of learning and helps in professional 

development.
2
 Small group teaching is not new in medical 

courses. These are often conducted as tutorials which 

often end up in being lectures by tutors with less active 

participation of the students.
2
 But, transforming groups 

into teams increases the willingness of the students to 

work at a higher level and solve problems collectively 

that are beyond individual capability.
13

 The results of our 

study, students views and literature suggest that TBL can 

be introduce to teach pharmacology to medical 

undergraduates 

The characteristics of TBL make it a highly effective 

method of instruction provided the essential components 

are followed. This was the first time that TBL was 

introduced in our setting and therefore was planned only 

for one module. Also, though four topics were included in 

cardiovascular module, student’s performance in each 

topic was not assessed separately. A further study is 

therefore recommended to assess student performance in 

individual sessions as well as entire module. 

CONCLUSION 

Team-based learning is an effective teaching-learning 

method to teach pharmacology to medical 

undergraduates. It encourages pre-class preparation, 

student’s participation in small teams and improves their 

basic knowledge as well as skills of critical thinking. 
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INTRODUCTION 

Wound healing is the restoration of tissue architecture 

and function following an injury.
1
 The intrinsic 

proliferative capacity of individual tissue influences its 

ability to repair.
1
 The term healing includes repair and 

regeneration. While repair describes healing by 

deposition of connective (fibrous) tissue leading to scar 

formation, regeneration refers to healing by proliferation 

of parenchyma cells.
2
 The process of wound healing 

involves an initial phase of inflammation followed by 

organization of fibrin rich exudate, re-epithelization and 

granulation tissue formation.
3
 The proliferation of the 

cells in the process of wound healing can be triggered by 

various chemical mediators.
1
 One of the most important 

mediators being a number of growth factors like 

epidermal growth factor (EGF), vascular endothelial 

growth factor (VEGF), transforming growth factor- α 

(TGF- α), platelet derived growth factor (PDGF) etc. 

These are produced by the leukocytes recruited to the site 
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of injury as a part of inflammatory process.
1
 They are 

chemotactic for polymorphonuclear cells, macrophages 

and activate them for initial inflammatory process of 

healing. This immunomodulatory effect of growth factors 

is known to promote healing, by stimulating the 

formation of granulation tissue, promoting angiogenesis, 

enhancing proliferation of endothelial cells, epithelial 

cells, fibroblasts etc.
1
 The healing process proceeds at an 

optimal rate that varies from species to species and from 

tissue to tissue in the same species.
4
 However, the 

presence of certain pathological conditions like 

infections, nutritional deficiencies and metabolic 

disorders like diabetes mellitus can interfere with the 

process of wound healing.
5
 

Diabetes mellitus (DM) is a secondary immunodeficiency 

disorder that is characterized by altered microvasculature, 

nerve function and immunity.
5
 One of the complications 

seen with uncontrolled DM is non-healing ulcers. Various 

factors have been attributed to the pathogenesis of non-

healing diabetic ulcer. Hyperglycemia is associated with 

reduced granulation tissue formation and accumulation of 

abnormal fibroblasts with impaired migration and 

proliferation leading to malformed extracellular matrix.
6,7

 

It has been reported that DM induces oxidative stress that 

increases the release of pro-inflammatory cytokines like 

TNF-α (tumor necrosis factor) leading to tissue 

destruction and decreased wound strength.
8
 VEGF along 

with other growth factors like PDGF, TGF, FGF 

(fibroblast growth factor) etc. is well known to affect 

angiogenesis, a vital process in healing. Diabetic 

hyperglycemia has been reported to disturb the role of 

VEGF and its receptors thereby disrupting the endothelial 

proliferation and migration.
6
 Defective release of PDGF 

in DM is known to induce aberrant response of 

inflammatory cells at the site of injury.
7
 In addition, other 

growth factors like β-FGF,TGF-β, GM-CSF 

(Granulocyte-macrophage colony-stimulating factor), 

EGF that are vital in wound healing have been reported to 

be defective in DM.
9
 All these factors hindering the 

process of healing make the management of wounds 

difficult in diabetic individuals. Therefore, it could be 

expected that addition of these growth factors to the 

conventional therapy in diabetic individuals promote the 

healing process. Accordingly, a clinical study reported 

that EGF dressing produced healthy granulation tissue 

and decreased soakage as compared to control groups.
10

 

Similarly, an experimental study reported that PDGF 

improved neovascularization and wound closure in 

diabetic mice.
11

 Likewise recombinant PDGF has shown 

to enhance healing of non-infective neuropathic foot 

ulcers in diabetic individuals.12 However, such a 

treatment is very expensive and compels to search for an 

affordable alternative.
13

 Literature survey reveals various 

products of Tinospora cordifolia possess 

immunomodulatory and anti-diabetic properties and 

therefore could be a cost-effective alternative to manage 

diabetic wounds.  

Tinospora cordifolia (Wild) Hook F and Thoms is a 

deciduous climbing shrub of the family Menispermaceae. 

It is distributed throughout the Indian subcontinent and 

China.
14

 In hindi, it is known as Giloya, a Hindu 

mythological term that refers to the heavenly elixir that 

has kept celestial beings eternally young.
14

 In vernacular, 

it is known by various names like guduchi, amrita, 

shindilkodi etc.
15

 The plant is widely used in veterinary 

folk medicine as general tonic, antiperiodic, 

antispasmodic, anti-inflammatory, anti-allergic, anti-

arthritic, antipyretic, anti-oxidant, anti-neoplastic, 

hepatoprotective, immune modulatory etc.
16,17

 The 

immune modulatory effect is attributed to its capacity to 

increase GM-CSF  which in turn enhances the expression 

and activity of platelet and neutrophil derived PDGF.
13,17

 

Various actions of PDGF such as activation of 

polymorphonuclear cells, macrophages, fibroblasts, 

endothelial cells, stimulation of angiogenesis etc. 

contribute for its pro-healing activity.
1
 T.cordifolia used 

as an adjuvant in a clinical study, has been reported to 

improve the healing of diabetic foot ulcer.
13

 Clinically 

observed pro-healing effect of T.cordifolia bark could 

also be attributed to its effect on blood glucose, since it 

has been reported to possess anti diabetic activity in 

streptozotocin induced diabetic rats.
18

 However, in 

contrast T.cordifolia is reported to possess anti-

angiogenic activity through down regulation of vascular 

endothelial growth factor (VEGF) and by increasing the 

level of anti-angiogenic IL-2.
17,19

 Dichloromethane 

extract of T.cordifolia has been reported to possess 

cytotoxic effect on cultured HeLa cells and to decrease 

proliferation of tumor cells.
12,20

 Thus, the effect of 

T.cordifolia on wound healing appears to be 

controversial, since cytotoxic agents interfere with the 

healing process.
21

 These controversy suggestive reports 

T.cardifolia and scanty information about its effect on 

wound healing prompted the present study. In the present 

study, methanol extract of T.cordifolia has been explored 

for its influence on healing of various cutaneous wound 

models, viz excision, resutured incision and dead space 

wounds in male wistar rats. 

METHODS 

Plant extract 

In the present study the bark of Tinospora cordifolia was 

used, since it is approved by the ayurvedic 

pharmacopoeia of India due to its higher content of 

alkaloids.
17

 The matured bark of T.cordifolia was freshly 

collected during summer from Belgaum, and was 

authenticated by qualified taxonomist Dr. Harsha 

Hegade, from Regional Medical Centre (RMRC), ICMR-

Belgaum bearing the authentication voucher number 

RMRC-493. The bark was chopped, shade dried and 

coarsely powered. The powder was defatted with 

petroleum ether (60-80
ο
C). The soxhlet extraction method 

was used with methanol as the solvent. After pouring 

methanol into the bottom extractor flask, the thimble 

containing the sample was placed inside the extraction 
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chamber and the condenser was fixed. When methanol in 

the flask was heated, its vapors condensed in the 

condenser. This condensed extractant dripped into the 

thimble containing the crude product holding the product. 

The process was continued until a drop of solvent did not 

leave any residue when evaporated. The extract thus 

obtained was dried using a vacuum evaporator and was 

stored in the refrigerator till further use. Methanol extract 

was considered since it has been reported that the major 

constituents of T.cordifolia (like alkaloids, tannins, 

flavonoids, etc.) are present in the methanol extract as 

compared to that of other solvents.
22

  

The dose of 250 mg/kg body weight of rat was used as 

this dose had shown to possess the hypoglycemic 

activity.
18

 The extract was dissolved in 0.3% carboxy 

methyl cellulose (CMC) and was administered orally. 

The duration of treatment was 10 days for animals 

inflicted with incision and dead space wounds, while it 

was continued in animals bearing excision wounds till the 

complete closure of the wounds. The control group was 

treated with CMC alone. 

Animals 

Healthy male, adult wistar rats weighing 150-250 gm, 

procured from the central animal house of the institute 

were housed individually and maintained on standard 

pellet diet and tap water ad libitum for a week to 

acclimatize. The study was approved by institutional 

animal ethics committee. The animals were starved over-

night prior to the day of experimentation and divided into 

control and treatment groups (n=6) for each wound 

model. All the wounding procedures were carried out 

under thiopentone anaesthesia with aseptic precautions. 

Wound models 

 Excision wounds were made as described by Morton 

and Malone.
23

 A circular impression using a seal of 

2.5 cms diameter was made on dorsal, excised ( 

approximate area of 500 mm
2
 ) and the animals were 

placed in individual cages. Wound healing was 

assessed by tracing the raw wound margin on 

polythene paper to determine the area on 0, 4
th

, 8
th

, 

12
th

 and 16
th

 day; and subsequently on alternate days 

till complete closure of the wound (falling of the 

scab without any raw area). The wound healing was 

expressed as percentage closure of the original 

wound area (on day 0). 

 Resutured incision wounds were inflicted by placing 

silk sutures 1 cm apart on two 6 cm long 

paravertebral full thickness incisions.
24 

Sutures were 

removed on 8th day and breaking strength of the 

wounds was measured on 11
th

 day by using 

continuous water flow technique.
25

 The breaking 

strength was expressed as the minimum weight of 

water necessary to bring about gaping of the wound. 

Three readings taken on each wound were used to 

calculate the mean and the group mean was 

calculated using individual means. Subsequently the 

animals were sacrificed by overdose of an aesthesia. 

 Dead space wounds were inflicted by implanting 

sterile cotton pallets weighing 10 mg and grass piths 

measuring 25 cm X 3 mm subcutaneously in the 

groin and axilla randomly.
26

 On 11
th

 day after 

sacrificing the animals the granulation tissue were 

obtained. The cotton pellets were dried at 60
0
C 

overnight and the dry weight was recorded to express 

as mg/100gm body weight.
27

 The granulation tissues 

over the grass piths were preserved in 10% formalin 

for histopathological studies. The sections were 

stained with haematoxylin and eosin, and Von 

Gieson stain, respectively and the same was assessed 

for assessment under light microscope.  

Statistical analysis  

Data were expressed as mean±SEM and were analysed 

by unpaired t-test. p<0.05 was considered to be 

significant. 

RESULTS 

Excision wound 

The rate of wound closure expressed as mean percentage 

closure of the excision wound in T.cordifolia treated 

group was not significantly different from that of control 

group on days 4, 8 and 12 post wound. The mean 

percentage of wound closure in T.cordifolia group on 16
th
 

day (94.60±0.40) and 18
th
 day (99.40±0.40) were 

significantly (p<0.05) more as compared to that of control 

group (88.90±1.99 and 93.60±1.74) (Table1).  

The falling of the scab without any raw area was 

considered as complete epithelization. The mean time for 

complete epithelization in T.cordifolia group 

(18.40±0.25) was reduced significantly (p<0.001) as 

compared to that of control group (20.60±0.40) (Table 2). 

The scars were stellate shaped in Tinospora cordifolia 

treated group while they were oval shaped in control 

group.  

Table 1: Effect of T.cordifolia on mean percentage 

closure of excision wounds on various days after 

wounding. 

Days 
Control group 

(Mean±SEM) 

T.cordifolia group 

(mean±SEM) 

4 18.04±1.78 11.00±2.50 

8 52.26±3.38 38.40±6.78 

12 81.74±3.58 87.00±1.30 

16 88.90±1.99 94.60±0.40* 

18 93.60±1.74 99.40±0.40** 

*p=0.02; **p=0.01 
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Resutured incision wound 

The breaking strength of 10 day old resutured incision 

wound in T.cordifolia treated group was significantly 

(p<0.0001)) more (543.0 ± 34.63 gm) as compared to that 

of control group (245.0 ± 26.80 gm) (Table 2). 

Table 2: Effect of T.cordifolia on wound healing of 

excision, resutured incision and dead space wound 

models. 

Wound 

model 

Control group 

(mean±SEM) 

Tinospora 

cordifolia group 

Days for complete 

closure 
20.60±0.40 18.40±0.25* 

Breaking strength 

of resutured 

incision wound (gm) 

245.0±26.80 

 

543.0±34.63 ** 

 

Granuloma dry 

weight (mg) 
32.00±1.23 69.40±11.37*** 

*p=0.001; **p<0.0001; *** p=0.01 

Dead space wound 

  

  

Figure 1:  (a) to (d): Microphotographs of granulation 

tissue stained with H and E, and Van Geisons stains 

(H and E 20X); (a) and (b): Control group shows 

scanty granulation tissue; sparsely arranged 

fibroblasts with scanty collagen formation (a-Inset-

40X-sparse infiltration with lymphocytes and 

macrophages); (c) and (d) - drug treated group shows 

granulation tissue with plenty of fibroblasts with 

abundant collagen. (c – inset- 40 X- dense infiltrations 

with lymphocytes and macrophages). 

The 10 day old cotton pellet induced granuloma was 

weighed after overnight drying in an incubator at 60
o
C 

and dry weight were noted. The mean dry weight of the 

cotton pellet granuloma in Tinospora cordifolia group 

(69.40 ±11.37) was significantly (p=0.0114) increased in 

the treatment group as compared to control (32.00±1.23) 

(Table 2). The microscopic study was carried out 

arbitrarily quantifying the amount of granulation tissue 

and collagen in both the groups. The H and E stain 

revealed marked increase in the granulation tissue, with 

increased cell infiltration with lymphocytes, 

macrophages; while VonGeison stain showed marked 

increase in collagen content in the T.cordifolia treated 

group as compared to control group (Figure 1-a, b, c, d). 

DISCUSSION 

The findings of the present study clearly indicate that T. 

cordifolia significantly (p <0.05) enhanced wound healing 

in all the three cutaneous wound models. There is paucity 

of information regarding similar studies about T. 

cordifolia. However, the present study agrees with a 

single clinical study which reported the pro-healing 

activity of T. cordifolia.
13

 The mean percentage closure of 

the excision wound in the treated group was comparable 

to that of control group up to 12
th

 day, but, then onwards 

wound closure rate was significantly (p<0.05) increased 

in the treatment group as observed on 16
th

 and 18
th

 day. It 

is difficult to explain why the healing process in excision 

wounds failed to accelerate up to 12 days after wounding. 

It is likely that in the initial phase of healing, down 

regulating effect on VEGF (through IL-2) by T. cordifolia 

dominates over its effect on other cytokines that promote 

angiogenesis and healing.
19

 Mean time for complete 

closure of the wounds in control group (20.60±0.40) was 

comparable to that (20.0±0.45) of the earlier studies.
28

 

Enhanced closure rate in treated group could be explained 

on the basis of increased wound contraction as denoted by 

stellate shaped scars compared to oval shaped scars in 

control groups. It is also possible that enhanced 

granulation tissue formation (as observed in dead space 

wounds) and thereby epithelization contributes to earlier 

wound closure. 

Breaking strength of re-sutured incision wounds of the 

control group in the present study was comparable to that 

of a previous studies (288.6±8.449g), while it was 

significantly (p<0.0001) increased in treated group, 

indicating T. cordifolia enhanced healing of incision 

wounds also.
28

 It is well known that healing of incision 

wound depends upon both the quantity and quality of 

collagen and the extract appears to improve both the 

aspects of collagen, as evidenced by significantly 

increased amount of granulation tissue (granuloma dry 

weight) in dead space wounds of treated rats. Microscopic 

studies of granulation tissue confirm that the extract of 

T.cordifolia enhanced healing of dead space wounds; 

since there was marked increase in the granulation tissue 

and collagen content in the treated group as compared to 

controls (Figure 1). 

In summary, the present study proves that the bark extract 

of T. cordifolia promotes healing of all the three types of 

wounds studied. Observed pro-healing activity of 
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T.cordifolia is enigmatic to explain, since it is reported to 

be cytotoxic.
29

 The bark of the plant is reported to contain 

alkaloids, glycosides, lactones, flavonoids, saponins and 

steroids and it would be interesting to explore the 

phytoconstituent/s of the plant responsible for promotion 

of wound healing.
30

  

Though, the aim of the present study was not to explore 

the mechanism of pro-healing activity of methanol extract 

of T. cordifolia on wounds; based on the earlier reports it 

could be hypothesized that pro-healing activity of T. 

cordifolia could be due to its immune modulatory 

activity, leading to enhanced activity of GM-CSF.
13 

GM-

CSF is known to increase the levels of PDGF that in turn 

plays a very important role in healing by increasing the 

activities of neutrophils, macrophages and pro-

inflammatory cytokines like interleukin-6 and monocyte 

chemo-attractant protein-1; thereby enhancing 

revascularization and healing.
1,13,31,32 

The findings of the present study and an earlier 

experimental study together seem to corroborate the 

earlier clinical report that, the plant preparation promotes 

healing of diabetic wounds.
13,18

  

CONCLUSION 

The results of the present study reveal that T.cordifolia 

promotes wound healing. This property of T.cordifolia 

could be attributed to its immunomodulatory effects. 

However, further studies are required to establish the role 

of particular constituents of T.cordifolia in promoting 

wound healing. Further, restoration of deranged glucose 

metabolism in diabetes mellitus by T.cordifolia could add 

to its pro-healing effect on diabetic ulcers that often 

challenge clinicians. However, experimental studies on 

diabetic animals followed by clinical studies involving 

larger number of patients are needed to validate the 

conjectural claim that the plant promotes healing of 

diabetic wounds. 
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INTRODUCTION 

Cardiovascular diseases remain the major cause of death 

and premature disability in developed societies.
 
Current 

predictions estimate that by the year 2020 cardiovascular 

diseases, notably atherosclerosis and hypertension will 

become leading global causes of total disease burden.
1
  

In United States, 28.7% of adults have hypertension and 

prevalence has increased among aged ≥60 years to 

65.4%. Hypertension doubles the risk of cardiovascular 

diseases, including coronary heart diseases, congestive 

heart failure, ischemic and hemorrhagic stroke, renal 

failure and peripheral arterial diseases.
 

It has been 

estimated that hypertension accounts for 6% deaths 

worldwide.
1 

In India prevalence of hypertension is 59.9 

and 69.9 per 1000 in males and females respectively in 

urban and 35.5 and 35.9 per 1000 in male and females 

respectively in rural population.
2 

Chronic inflammation is 

a common link between cardiovascular risk factors and 
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hypertension and acts as independent determinant of 

arterial blood pressure.
3
 Patients with essential 

hypertension have increased concentration of circulating 

interleukin 1β (IL-1β).
4
  

Recent work has shown that the key proinflammatory 

transcription factor nuclear factor-κB (NF-κB) is 

activated in proinflammatory states including 

atherosclerosis.
5
 Inflammatory cells and pathways 

contribute to the initiation, progression and complications 

of atherosclerotic lesion.
  

Monocytes initiate the endothelial inflammation leading 

to atherosclerosis. Macrophages avidly engulf 

lipoproteins including oxidized low density lipoprotein 

(LDL) which augments macrophage activation and 

cytokine production [e.g. Tumor Necrosis Factor (TNF)].  

This further increases leukocyte adhesion and production 

of chemokine’s (e.g. monocyte chemotactic protein-1). 

Also, activated T-cells in growing intimal lesions 

elaborate inflammatory cytokines [e.g. Interferon-γ (IFN-

γ)].
6
 

One of the strategies for the management of 

atherosclerosis in hypertensive patient is to reduce blood 

pressure. However, it may be difficult to reduce serum 

inflammatory cytokines and markers only by reducing 

blood pressure.
4 

Hence it could be hypothesized that drugs with 

antihypertensive and anti-inflammatory activity would be 

of dual benefit in the treatment of atherosclerosis in 

hypertensive patients. In our previous study we showed 

that telmisartan has anti-inflammatory activity in acute 

model of inflammation, now in the present study was 

planned to investigate the anti-inflammatory activity of 

telmisartan in sub-acute models of inflammation.
7 

METHODS 

Adult male healthy Wistar rats weighing 175±25 g were 

obtained from the central animal house, J. N. Medical 

College, Belagavi, India and were acclimatized to 12:12 h 

light-dark cycle for 10 days prior to the day of 

experimentation. They were maintained on standard rat 

chow pellet and water ad libitum.  

The study was approved by the IAEC (Institutional 

Animal Ethics Committee) constituted as per the 

guidelines of CPCSEA (Committee for the Purpose of 

Control and Supervision on Experiments on Animals). 

Aspirin (Cipla Limited, Mumbai) was administered in the 

dose of 200 mg/kg body weight of rat, equivalent to 2222 

mg of clinical dose orally.
8,9

  Telmisartan (Cipla Limited, 

Mumbai) was administered in the dose of 7.20 mg/Kg 

body weight of rat, equivalent to 80 mg of clinical dose 

orally.
8,9

 Sub-acute inflammation was induced by 

randomly implanting a foreign body subcutaneously in 

axilla and groin as described below. 

 Foreign body induced granuloma method
 

Three groups (n=6 in each group) were included for sub-

acute studies and drugs were given once daily for 10 

days. After clipping the hair in axillae and groin, under 

thiopentone anaesthesia (40mg/Kg), two sterile cotton 

pellets weighing l0mg and two sterile grass piths 

(25x2mm) were randomly implanted subcutaneously, 

through a small incision. Wounds were then sutured and 

animals were caged individually after recovery from 

anaesthesia. Aseptic precautions were taken throughout 

the experiment. The treatment was started on the day of 

implantation and was repeated every twenty-four hours, 

regularly, for ten days.
10 

On the eleventh day, the rats were sacrificed with an 

overdose of anaesthesia to remove the cotton pellets and 

grass piths. The grass piths were preserved in 10% 

formalin for histopathological studies and were processed 

in the Department of Pathology, J.N. Medical College, 

Belagavi, India.  

Sections were stained with haematoxylin and eosin, and 

the granulation tissue in each group was studied 

microscopically. The cotton pellets, free from extraneous 

tissue, were dried overnight at 60°C to note their dry 

weight.  

Net granuloma formation was calculated by subtracting 

initial weight of cotton pellet (10mg) from the weights 

recorded. Mean granuloma dry weight for various groups 

was calculated and expressed as mg/100 gm body weight. 

The percentage inhibition of granuloma dry weight was 

calculated using the formula,  

Percentage Inhibition of granuloma dry weight = 1–(Dry 

weight of granuloma in treated group/ Dry weight of 

granuloma in control group) X 100. 

Statistical analysis 

The data for all the groups was expressed as 

mean±standard error of the mean (SEM) and analyzed by 

one way ANOVA (Analysis of Variance) followed by 

Dunnet’s test. ANOVA followed by Bonferroni’s test 

was used to compare the study groups (Graph Pad Prism 

Software, Inc.).  P<0.05 was considered statistically 

significant.  

RESULTS 

In the present study, telmisartan in therapeutic equivalent 

dose was investigated for its possible anti-inflammatory 

effect in sub-acute model of inflammation. 

The mean dry weight of ten day old granuloma, 

expressed as mg percent (mg/100 g) body weight of rat, 

in control group was 14.88±0.3992. In aspirin treated 

group, it was significantly decreased (P<0.01) with the 

mean value of 10.17±0.6270 and percentage inhibition of 
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31.65%. Similarly, telmisartan treated group exhibited 

statistically significant decrease in granuloma weight 

(P<0.01) with mean value of 12.57±0.5941, with 

percentage inhibition of 15.52% when compared to 

control (Table 1). 

Table 1: Effect of aspirin and telmisartan treatments 

on granuloma dry weight when compared with 

control group. 

Drug 

Treatment 

Mean granuloma dry 

weight mg/100gm body 

weight ( Mean±SEM ) 

Percentage 

inhibition 

Control 14.88±0.3992 --- 

Aspirin 10.17±0.6270** 31.65 

Telmisartan 12.57±0.5941** 15.52 

ANOVA: F 2,15 = 19.31, P<0.0001, Post hoc analysis by 

Dunnet’s: **P<0.01. 

Further, mean granuloma dry weight of telmisartan group 

was compared with mean granuloma dry weight of 

aspirin group. There was statistically significant 

difference in mean granuloma dry weight of telmisartan 

group when compared to mean granuloma dry weight of 

aspirin (P<0.05) group. It shows that the anti-

inflammatory effect of telmisartan is inferior to aspirin 

(Table 2). 

Table 2: Effect of telmisartan treatment on 

granuloma dry weight when compared with aspirin 

group. 

Drug 

Treatment 

Mean granuloma dry weight 

mg/100gm body weight (Mean±SEM) 

Control 14.88±0.3992 

Aspirin 10.17±0.6270 

Telmisartan 12.57±0.5941* 

ANOVA: F 2,15 =19.31, P<0.0001, Post hoc analysis by 

Bonferroni’s Test: *P<0.05 

Histopathological examination of granulation tissue 

The anti-inflammatory effect of telmisartan as observed 

in above sub-acute study was further confirmed by 

histopathological studies. 

The sections of granulation tissues when stained with 

haematoxylin and eosin showed increased fibroblasts, 

thick fibrous tissue and abundant granulation tissue in the 

control group (Figure 3a and 3b) whereas aspirin (Figure 

3c and 3d) and telmisartan (Figure 3e and 3f) treated 

groups revealed less number of fibroblasts, scanty 

collagen tissue and decreased thickness of fibrous tissue.  

Photomicrograph of control group shows dense acute 

inflammatory infiltrate with granulation tissue in the wall 

of the lesion (Figure 3a and 3b), of aspirin group (Figure 

3c and 3d) and telmisartan group (Figure 3e and 3f) 

showing scanty acute inflammatory infiltrate and reduced 

fibroblastic proliferation in the wall of lesion. 

Photomicrographs of granulation tissue (H and E stain) 

 

Figure 3a and b: Control group (x10) and (x40). 

 

Figure 3c and d: Aspirin group (x10) and (x40). 

 

Figure 3e and f: Telmisartan group (x10) and (x40) 

DISCUSSION 

The ability of angiotensin receptor blockers (ARBs) to 

reduce mortality and morbidity of cardiovascular diseases 

has been ascribed not only to antihypertensive activity 

but also to a number of additional protective effects like 

inhibition of smooth muscle cells growth and left 

ventricular hypertrophy as well as improvement in 

endothelial dysfunction.
11-13

 

Recently, various in vitro studies have suggested that 

ARBs may possess anti-inflammatory activity. TNF-α 

and angiotensin II play important roles in atherogenesis 

through enhancement of vascular inflammation.
14

 ARBs 

a b 

d c 

f e 
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have been found to decrease TNF-α and IL-6 levels in a 

dose dependent manner.
15

  

Telmisartan has been found to inhibit TNF-α induced IL-

6 expression at the transcriptional level through the 

activation of peroxisome proliferator-activated receptor-γ 

(PPAR-γ). The transrepression effects of telmisartan on 

NF-κB and C/EBPβ activity are responsible for the IL-6 

suppression.
16

 Also telmisartan has been shown to 

modulate pleiotropically, TNF-α induced vascular cell 

adhesion molecule-1 (VCAM-1) expression and 

oxidative damage in vascular endothelium, possibly by 

acting as a hydroxyl radical scavenger. These anti-

inflammatory and antioxidant properties may contribute 

to the therapeutic effect.
17  

This suggests that telmisartan may attenuate the 

inflammatory process induced by TNF-α in addition to 

the blockade of angiotensin II type 1 receptor. ARBs 

have been found to antagonize the effect of angiotensin 

by blockade of angiotensin II binding to the macrophage 

receptors and therefore may also exert anti-inflammatory 

effects.
18 

In concordance with our previous study , where 

we investigated anti-inflammatory activity of telmisartan 

in acute model of inflammation
7
, in our present study also 

telmisartan showed significant anti-inflammatory activity 

in sub-acute model of inflammation. There is further need 

to do the study of inflammatory markers in hypertensive 

patients who are on telmisartan therapy. 

CONCLUSION                 

Present study clearly showed anti-inflammatory effect of 

telmisartan in sub-acute model of inflammation in male 

Wistar rats. This anti-inflammatory effect of telmisartan 

beyond its class effects as angiotensin II receptor blocker 

might make this compound a very powerful inhibitor of 

atherosclerosis. This study shows that in addition to 

antihypertensive property, telmisartan may also possess 

anti-inflammatory properties that could be of additional 

benefit in the treatment of atherosclerosis and 

hypertension and their complications like coronary heart 

diseases, congestive heart failure, ischemic and 

hemorrhagic stroke, renal failure and peripheral arterial 

diseases. 
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Abstract

Rajendra Nerli*, Prasad V. Magadum*, Amey Pathade*,
Shivagouda M. Patil*, Amit Mungarwadi*, Shridhar Ghagane**,
Murigendra B. Hiremath+*

the collecting system 12,3,41. These extra-renal
calyces/infundibulum usually do not produce
symptoms although failure of normal drainage can
lead to stasis, infection and calculi formation. We
report a case ofright pelvic kidney with extra-renal
calyces and urolithiasis which was managed by
laparoscopic pyelo-lithotomy.

Introduction

Extrarenal calyces and infundibulum are
uncorunon congenital anomaly in which the major
calyces/infundibulum as well as renal pelvis lie
outside the renal parenchyma. This entity is
commonly seen to co-exist with ectopic and
horseshoe kidneys. The ureteral abesia and renal
dysplasia are the other associations with this
anomaly [, 2]. The exact aetiolog'y of exkarenal
calyces is not very clearly understood. It has been
hypothesized that the anomaly could be due to a
disparity resulting from slow development of the
metanephric tissue or to a relatively rapid
development of ureteric bud. If the ureteric bud has a
rapid or a precocious developmen! the calyceal
system could well develop prior to its coalescence
with the nephrogenic mass. Conversely, lag in the
growth of nephrogenic mass could delay its
attachment to the collecting system permiting
extrarenal development of the first or second order of

@ Red Flower Publication Pvt. Ltd.

The abnormalities of the renal collecting system represent a complex subset of urogenital
anomalies. They could manifest in many wayJ and often are not diagnosed by preoperative iiaging
or the anomaly could be missed. Extrarenal calyces is one such rare anomaly of the collectin[
fYslem. This anomaly may be associated with other anomalies of the urogenital system such ai
hydronephrosis, ectopic kidney or horseshoe kidney and could lead to complicationssuch as stasis,
infection and stones. We report a case of ectopic kidney with extra-renal calyces complicated with
stones and infection.

Keywords: ktrarenal Calyces; Ectopic Kidney; Urolithiasis.

Case Report

Laparoscopic Pyelolithotomy in a Patient with
Ectopic Kidney and Exharenal Calyces

\

AZ2year old male presented with pain in lower
abdomen and fever. Ultrasonography and CT
revealed a normal left kidney and an ectopic right
kidney inthepelvis. The pelvicalycealsystem on the
right side was dilated and the contents were turbid.
Two calculi measuring 1.5X1.0 cm and 1.41.0 cm
were seen floating freely in the collecting system
(Figure 1a & 1b). Serum creatinine was1..65 mg%.
The patient rvas treated with antibiotics and
antipyretics. Once the fever subsided, DTPA
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Fig. 1a and 1b: CT image showing ectopic pelvic kidney with
pelvic calculi

Fig. 2: DTPA Renogram showing ectoPic Pelvic kidney with
adequate ttacer uPtake

Rajendra Nerli et. al. / Laparoscopig$elolithotomy in a Patient with Ectopic Kidney
and Extrarenal CalYces

radioisotope renal scan was done to rule out
obshuctionlf the right kidney @gure 2). Split renal

function revealed leftkidney 61'% andright kidney
39%.T}e scan showed both the systems draining
well withno evidence of obstruction.

The patientwas takenuP for laparoscopic pyelo-
lithotomy under general anesthesia. A L0 mm
endoscope was inkoduced through the umbilical
portandtwo 5 mmworkingports were placed 5 cm

infe.io. and lateral to the umbilical port' The renal

bulgewas well made out on entering the peritoneal
cavity. The peritoneum over the right kidney was

incised and the kidney was dissected all around
using bipolar cautery. The renal pelvis was dissected

out (Figure 3). The extrarenal calyces were mistaken

as ureEr, however the anatomy became clearer when
the pelvis was dissected all around- The anatomy

was confirmed. An incision was made on the most
prominent part of the pelvis, stones were seen and

extracted $igure 4). A double J stent was inserted

and the pyelotomy incision closed. The patienthad
an unevenful recovery.

Figure 3 and 4: Laparoscopic image of right ectopic kidney
wilh ectopic pelvis and ectopic calyces.Pyelotomy with
intrapelvic calculi

Discussion

The urogenital system for some reason is more
likely than any other to have congenital defects. The

abnormalities of the collecting system which drains
the urine from the kidney represent a complex and
often confusing subset of urological anomalies.
Extrarenal calyces, which are charactefized' by
calyces and renal pelvis that lie outside the renal
parenchyma, is one of the rare anomalies of the
collecting system. The rarity of this anomaly and the

complexity of possible associated anomalies often
make the preoperative diagnosis difficult [1]. This
anomaly was first reported by Eisendrath DN in 1925

[5], and since then another twenty or more cases have

beenreported [1].

The presentation of these anomalies is variable- It
might be an incidental finding diagnosed at autopsy
or may present with complicaHons, such as stasis,

infectioru haematuria and pain. Hydronephrosis
secondary to ureteropelvic junction obstruction
(UPIO) has been reported in a few cases [1,5]. Our
case presented with urinary tact infection secondary

to renal pelvic calculi.

Thoughtherenal pelvis was dilated, there was no

obstruction either at UPJO or lower down as

demonstrated on DTPA scaru Pre'operative i*ugr,g
including CT (Computerized Tomography) did not
give us the rightpicture. The anatomy became clearer

only atthe time of surgery.

Our case demorubates that, one should be aware
of such anomalies, so as to avoid intra-operative
surprises and accidents. It is very important to

delineate and define the structures during
laparoscopy or minimal invasive surgery.
Inadvertent ligation or incision of these calyces may
lead to serious complications.

urology, NephroloSy and Andrology Intemational / volume 1 Number 2 / lnly - December 2016
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Condusion

Ectopic kidney with extrafenal calyces is rare.
Laparoscopic pyelolithotomy is a viable oPtion for
stone retrieval inectopic pelvic kidneys. LaparoscoPy
also has an advantage of reduced morbidity.
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of Cystic Artery to Biliary Ducts
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Introduction

, ,n: blood supply ro the gallbladder, cystic duct,
hepatic ducts and upper portion of the common bile
duct is,done by the cystic artery. The cystic artery
normally arises from the right hepatic arterv in the
Calot's triangle. The cystohipatic iriangle of 'Calot lsan anatomical space boundecl super-iorly by the

Itl:1 :"lrrce of segment V of the liver, Af6rtoily by
the cystic duct and medialtyby the commonhepatic
duct [1]. In 1891, Catot desciib"a tni" fu*om t iur.,gt"

as bounded by cystic duct, common hepatic duct/
bileduct and cystic artery in its original description
l2l. Later in 1981, Rocko and Di Giia inferred that
the triangle is bounded by cystic duct, common
]repatic duct/bile duct andinferior surface of liver
[3]. Hughet al suggested that this triangle should be
called the hepatobiliary triangle, with th"e small cystic

*:? b.*.1* r.Tpply-g the"cysric duct being cailed
Lalot_ s arteries [a]. The contents of this trianlgle are
right hepaticartery, cystic artery, cystic lympfi node
of Lund and lymphatics.

Variations in the origin and course of the cvstic
artery are very common. The cystic artery most
commonly arises from the right hepatic artJry, but
can also arise from left hepatiiartery, proper hepatic
artery, common hepatic. artery, gastroduodlnal artery,
superior pancreaticoduodenil artery or superior
:1es:nle1]c 

arJery. The cystic arterymay arise outside
the Calot's triangle and then it paises ante.ior to the
common hepatic duct [5].
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The course and length of the cystic artery in the

Calot's triangle is variable, and it usually enters the

gallbladder in the neck or body area. The cystic artery

tru,rers"s through the centre of the triangle, but may

at times be very close or even slightly furferior to the

cystic duct. It further passes behind the common
hepatic duct to reach the superior asPect of the neck

of gamUaaer, and then descends to the body [6]. On
thJ body, the cystic artery divides into superficial
branch that runs along the peritoneal surface
(subserously) of the galtbladder, and a deep branch,

which runs between the gatlbladder and gallbladder
fossa. These 2 branches anastomose and yield small
branches that enter the gallbladder parenchyma [2].
In25% of cases, the superficial and deep branches

arise separately, deep branch usually from right
hepatic and superficial from superior mesenteric

artery|trl,.

Since the advent of laparoscopic cholecystectomy,
a good knowledge of Calot's triangle is important as

this triangle forms animaginaryreference area for all
biliary surgeries. The variations inorigin and course

of the cystic artery can cause serious problems
resulting from severe arteriai bleeding during surgical

procedures [6]. Cystic arterybleeding along with other

intra-operative complications like injury to extra-
hepatic bile duct teading to bile leakage are the most
coflunon cause for convetsion of laparoscopic to open

cholecystectomy. Poor identification of anatomical
structures in the operation field along with the

presence of anatomical variations contributes to the

occurrence of major intra- and post-operative
complicatior-Ls. Hence a thorough knowledge of
Calot's triangle and its contents, bothnormal and its

variations, is a must for surgeons operating in this
area. The aim of this study was to evaluate the

variations in the origin of cystic artery and the relation

of cystic artery to the biliary ducts so as to help
surgeons in avoiding injury to the cystic artery which
usually leads to complications, morbidity and
mortality.

Boundaries of Calot's triangle t'ere defined. Cystic
artery, right hepatic artery, commonhepatic altery
and proper hepatic arterywereidertified [8]. The site

of origin of the rystic artery and relation of its origin
to the triangle were studied. The course of ttre qstic
artery and the relation of the rystic artery b the

common hepatic duct and bile duct were studied ard
noted. Variations found were recorded and
photographed.

Results

The present study was carried out on 40 adult
human preserved cadavers in the Department of
Anatomy from january 2015 to February 2016. The

abdomenwas opened as per Cunningham's Manual,
and after exploring the peritoneal cavity, the anterior
layer of peritoneum was removed from the lesser

curvature of the stomach. The cystic duct, right and

left hepatic duct, common hepatic duct, common bile

duct were traced, identified and dissected out.

In the present study of 40 specimens, the cystic

artery originated from right hepatic artery in 23

specimens (57.5%), from proper hepatic artery in 8
specimens (20%), from superior mesenteric artery in
6 specimens (15%), from segmental branch of left
hepatic artery in 2 specimens (5%) and from the

commonhepatic artery in 1 specimen(2.5%) (Table

1). Thus the site of origin of cystic artery varied. ln 35

specimens (87.5%), the cystic artery originated
outside the Calot's triangle, whereas in oniy 5
specimens (12.5%) it took origin within the triangle.
Iirespective of the site of origin, in all the cases the

cystic artery traversed through the triangie before

reaching the gallbladder. Depending on the site of
origin, the course and relation of the cystic artery to
common hepatic or bile duct and to the cystic duct
was different.

Out of the 23 specimens wherein the cystic artery
originated from right hepatic artery figure 1), in 18

cases the site of originwas outside the Calot's triangle

and in 5 specimens it was within the triangle' Where

the site of origin was outside the triangle, in 15

specimens the cystic arterywas crossing the cofiunon
hepatic duct from the posterior aspect and in 3
specimens it crossed anteriorly. In the 5 specimens

wherein the site of origin was within the triangle, the

right hepatic artery crossed the common hepatic duct
from posterior aspect in 3 specimens and from the

anterior aspect in 2 sPecimens.

In 2 specimens the cystic artery originated from
segmental branch of left hepatic artery outside the

Calot's triangle and the segmental branch of left
hepatic artery passed posterior to the commonhepatic
duct.

In 2 specimens the common hepatic artery
trifurcated to give right hepatic, left hepatic and

gastroduodenal arteries. In 1 case the cystic artery
arose from right hepatic artery (Figure 1) and in the

other case it was a branch of the segmental branch of
lefthepatic artery.

?l
\

Materials and Methods
\-

\'
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In 1 specimen, 2 cystic arteries were seen, 1
origina iing from the right hepatic artery and the other
from segmental branch of teft hepatic artery. They
passed through the triangle parallel to each other up
to the neck of the gatlbladder (Figure 2).

In 8 specimens the cystic artery took origin from
proper hepatic artery outside the kiangle (Figure 3).
In 6 casesthe cystic artery was crossinf the cJnrmon
hepatic duct from its posterior asp"ect and in 2
specimens from its anterior aspect.

In 1 specimen the cystic artery arose from the

common hepatic artery outside the triangle and
passed posterior to the common hepatic drict. In 6
specimens the cystic artery took origin from the
superior mesenteric artery outside the triangle (Figure
4). In all these specimens the cystic artery wi, prrilrrg
anterior to the bile duct (Table 2).

In70% cases the cystic artery was medial to the
cystic duct. In 67.5% of cases the cystic artery was
lyinglateral to the commonhepatic duct and it passecl
anterior to the common hepatic duct in 32.52, of the

Table 1: Variation in the site of origin of cystic artery

Site of origin of Cystic Artery Number of Cases
(out of 40 cadavers)

Percentage (%)

L

Right Hepatic Artery
Proper Hepatic Artery

Superior Mesenteric Artery
Segnrental brarrch of Left Hepatii Artery

Common I{epatic Artery

Table 2: Relation of site of origin of cystic artery to calot's triangle and relation of cystic artery to conxnonhepatic tluct/bile duct

23

o

6

2

1

57.5
20

15

5

2.5

Site of Origin of cystic
artery

Relation of origin to
Calot's triangle

Relation to Common
Hepatic Duct/Bile Duct

No. of cases with
percentage

Right Hepatic Artery (23)
57.5o/o

Outside the triangle: L8 Cystic Artery to
Common Hepalic Duct
Right Hepatic Artery to
Con-mron Hepatic Duct

Posterior: 1,5 (37.5o/o)

Anterior: 3 (7.solt)
Posterior: 3 (7.5o/o)

Antcrior: 2
(St'h)

Posterior: 2
(5"1,)

Anterior: 0

Posterior: 6 (15%)
Anterior: 2 (5%,)

Posterior: 1, (2.5"/,,)

Anterior: 0

Posterior: 0
.t\nterior: 6 (151h)

Within the triangle:5

Segmental brancl-r of Left
Hepatic Artery (2)

Sttlt

Proper Hepatic Artery (8)
20ol'

Common Hepatic Artery (1)
2.5o1'

Superior Mesenteric Artery
(6) 1.s'yo

Outside the triangle: 2

Outside the triangle: 8

Outsidc the triangle: 1

Outside the triangle: 6

Segmental branch of
Left Hepatic Artery to

Common Hepatic Duct
Cystic Artery to

Common Hepatic Duct
Cystic Artery to

Common I{epatic Duct
Cystic Artery to Bile

Duct

Table 3: Comparison of site of.origin-of.cystic artery with previous studies (RFIA- Right l{epatic Artery, pHA- proper HepaticArterv' LHA- Left Hepatic Arterll CHA-"Con-rn on Flcpatic Artcry, GDA- Gastrociuodenal Artery, CT- Coeliac Trr.rnk, sMA-superior Mesenteric Artery, sPDA- superior Pancreaticoduoilenal Artery, ABRHA- Aberrant Right Hepatic Artery)

Sr.
No.

Author Year No.
of of

Study cases

Site of origin of cystic artery (t/o of cases)RHA PHA LHA CHA COA 
- 

Cr Srr,iA SPDA ABRHA Others

1 4nso.l:
2 Flintll
3 Daselerr5
4 Michelsl6
5 DeSilvarT
6 Futurals
7 Flisinskile
8 Khalil2o
9 Bakheits
10 Pushpalata:t
1L Present

study

676
200

580
200

50
'110

34
60

106

50
40

67.3

98

71.5
77.5

96

75.5

82.3
90
78

54

57.5

3.4 2.5
0.5
2.6

4

7.3

2.9
2

f

8

5.9
1.5

6.t
5

1

4.5

5.8
.)

2

0.9 0.9 0.9

0.35 0.1

1923
7947

7956
2001
200'1.

20M
2008
2009

2010
2016

1.0.2

'16.1

12

74

1

;
15

2-.7

1.5

;
17

12

2.5

8;
2

22

20
2
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Fig.1: Cystic artery arising from right hepatic artely; comnlon
hepatic artery trifurcating into right hepatic, left hepatic and
gastroduodenal arteries

Fig. 4: Cystic artery arising from supcrior mesenteric artery

Discussion

Fig.2: Two Cystic arteries: one arising from right l-repatic artery
and one from segn'rental branch of left hepatic artery

Fig.3: Cystic artery direct branch fron proper hepatic artery;
right hepatic artery is branch of cystic artery

cases

The cystic artery is normally a branch of dght
hepatic artery and along with gallbladder it also
suppliesblood to commonhepatic duct hepatic ducts
and upper portion of conxrron bile duct through
numerous small branches [9].

Embryologically, the liver and gallbladder develop
from the hepatic diverticulum of foregut in the 4tr'

week of intra-uterine life. This diverticulum has a rich
blood supply from abdominal aorta and its branches.
Most of these branches degenerate during its
development leaving only the mature vascular system

[10]. The simple branching pattern of the
gastroduodenal and hepatobiliary vasculature is
majorly altered by the growth of the liver and
pancreas and also by the assumption of a curved forrn
in the stomach and duodenum [11]. As the
degenerationpattem is highly variable, hence there
are variations in the blood supply of the liver and
gallbladder. This explains the variations in origin of
rystic artery from: righthepattc (63.97"), hepatic trunk
(26.9 %), lef t hepatic (5.5 %), gastro duo de nal (2. 6 %),
superior pancreaticoduodenal (0.3%), right gastric
(0.1,%), coeliac truxk (0.3%), and superior mesenteric
artery (0.8%) as arereportedbyPatil etal [12].

The origin of cystic artery in our study was from:
right hepatic (57 .5'/"), proper hepatic (20 % ), superior
mesenteric (15%), segmental branch of left hepatic
(5%) and common hepatlc (2.5%). Table 3 shows the
comparison of site of origin of cystic artery with
previous studies. Our findings on the site of origin of
cystic artery are similar to those of Pushpalata and
Shamsundar and this could be due to regional
similarity as both these studies were done in the region
ofKarnataka.

CgJli:.truik

5uperior rre5ent?ri.edery

seE re.tal lrran.h

(ysti( artery

Left heprtir ailery

RiBhthepatic at1ery Proper h.pili.a,1ery

tlG:2

Ri6hthep.lic artery

Lefthepatic!i1ery

Cystica(ery

Properhepati( !dery
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Ding et al 1r.2007 presented a new laparoscopic
classification of anatomic variations of the cystic
artery/ which can be divided into 3 groups: Calot's
triangle type which includes single cystic artery and
double cystic arteries; outside Calot's triangle type,
which includes 4 variants: cystic artery originating
from gastroduodenal artery; cystic artery originating
from the variant right hepatic aftery; cystic artery
directly arising from the liver parenchy.rna; and, cystic
artery originating from the left hepatic artery; and,
compound t1pe, wherein the cystic artery is situated
within and outside the Calot's friangle [22].Balijaet
al have classified cystic artery variations into 2
groups. Group I comprises 5 variations of the cystic
artery within the hepatobiliary triangle: normal
position; frontal cystic artery; backside; multiple; and,
short. Group II corsists of variatiors of the cystic artery
that approaches the gallbladder beyond the
hepatobiliary triangle and includes low-lying,
transhepatic and recurrent cystic artery [23].
Ignjatovic et al have divided cystic artery into 3 types
in minimally invasive surgical procedures as: type 1

showingnormal anatomy; type 2 showing more than
one artery in Calot's triangle; and, type 3 showing no
artery in Calot's triangle [24]. These classifications
are ofgreat help to the surgeons and radiologists in
proper identification of the contents of the Calot's
triangle.

ln the present study, the cystic artery was a content
of the Calot's triangle in 34 specimens (85%). The
study done by Tejaswi et al [25] in 2013 showed this
tobe 65% whereas Aristotle [26] in 2014 reported it to
be92.5o/,. Rahman and Anwar l27ln2012found the
incidence of the same to be 96.65%.

We found the cystic artery lying medial to the cystic
duct in 28 cas es (70%). Tejawsi et al [25] have reported
the same as 65%.In 27 cases (67.5%) we noted the
cystic artery lying lateral to the common hepatic duct
and it was passing anterior to the common hepatic
duct in 13 cases (32.5%). These are comparable to the
findings of Tejaswi et al [25] at 67% and 30%
respectively.

The gallbladder and its duct are more often called
for operative treatment as compared to any other
intra-abdominal viscera, being second only to
vermiform appendix. Currently laparoscopic
cholecystectomy is a gold standard treatment for
cholelithiasis as it has many advantages over open
cholecystectomy. All the more so, on laparoscopic
visualization, the anatomical structures and their
relations are seen differently as compared to the
conventional surgeries. Hence misinterpretation of
anatomy as well as the presence of anatomical
variations can contribute to major intra- and post-

operative complicatiors [2].

The most frequent complications are: haemorrhage
or bile leakage [28], lost gall stones [29], and iatrogenic
bile duct injuries [30]. Haemorrhage and bile leakage
usually occurs due to variafions in structures present
in the Calot's triangle and are the most conunon cause
for conversion to open cholecystectomy. Lost gall
stones often lead to stones in the port site or the
abdominal abscesses. Iatrogenic bile duct injuries are
the most serious and important causes of morbidity
after cholecystectomy [31]. Hence every surgeon
should be familiar with the anatomical conditiors in
the Calot's triangle in order to achieve proper
recognition, ligation and cutting of the cystic duct
and cystic artery with its branches during gallbladder
removal surgeries.

Conclusion

Variatiors in origin and course of the cystic artery
are very corrunon. Thorough knowledge of these
variations and also of the relations of the cystic artery
with the biliary ducts is essential in performing
cholecystectomy, both, open and laparoscopic. This
not only helps the interwentional radiologists but also
the surgeons, and also goes a long way in preventing
intra- and postoperative complications like
haemorrhage and bile leakage.

Our study adds to the existing knowledge and
helps the surgeons to minimize the chances of
complications during cholecystectomy.
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Reverse Latissimus Dorsi Turnover Muscle Flap for 
Coverage of a Secondary Midline Lumbar Defect  
following Spinal Surgery
1Darshansingh U Rajput, 2Sudhir Beglihosahalli Muniswamy

ABSTRACT
The reconstruction of defects located in the midline lumbar 
region area is difficult, especially when occurring following 
a neurosurgical procedure. They display a high level of com- 
p lexity with respect to dural exposure, exposure of implants, 
deep irregular contours and bacterial contamination of the 
wound. The difficulty is made more challenging by the fewer 
possible options of regional flaps available in the vicinity. In 
order to obtain a well-vascularized tissue, with good resis-
tance to bacterial contamination and easy to shape into such 
defects, the reverse latissimus dorsi turnover muscle flap is a 
useful surgical option. In this article, we are reporting a case 
of post-traumatic spine surgery wound complication resulting 
in a midline lumar defect that was reconstructed with a reverse 
latissimus dorsi (LD) turnover muscle flap.

Keywords: Midline lumbar defect, Reverse LD, Turnover flap.
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INTRODUCTION

Large midline defects usually occur after complications 
in wound healing following surgery of spine.1 It results 
in a complex three-dimensional (3D) tissue defect with 
exposed vertebral bone, duramater and implants2 with 
or without cerebrospinal fluid leak. Such defect has to be 
thoroughly debrided, followed by filling of defect with a 
well-vascularized flap. The latissimus dorsi (LD) flap is a 
versatile, large, robust flap3 supplied by the thoracodorsal 
artery (dominant pedicle) and perforating vessels from 
the Intercostal and Lumbar arteries (secondary pedicles).4,5 
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It is a type 5 muscle flap,6 so can be raised over its secon-
dary pedicles, which is the basis for this flap.

CASE REPORT

A 25-year-old male patient with history of road traffic 
accident sustained L2 to L4 spine fracture with traumatic 
paraplegia. Patient was operated by neurosurgeons, who 
did lumbar spine fracture fixation with transpedicular 
titanium screws and rods. Postoperatively on day 15, the 
suture line showed marginal skin necrosis with sero-
purulent discharge, along with partial wound gaping  
(Fig. 1). Under general anesthesia, patient was operated in 
prone position. Necrosed skin and subcutaneous tissue, 
along with unhealthy lumbosacral fascia and paraspinal 
muscles were debrided. Thorough debridement and 
lavage, resulted in a midline lumbar defect measuring 
approximately 13 × 9 cm, with exposed bone, dura and 
implants (Fig. 2).

TECHNIQUE

Incision was extended laterally on left side, from the  
upper end of the defect up to the posterior axillary fold, 
to expose the muscle at its insertion. This tendinous 
part of the muscle was then divided close to its inser-
tion. Thoracodorsal pedicle was identified and ligated. 
The skin incision was then extended to mid-axillary 
line and the muscle was released from its attachment to  

Fig. 1: Operative wound dehiscence with skin edge necrosis
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the inferior angle of scapula, slips to lower four ribs and 
iliac crest (Fig. 3). The entire muscle was then mobilized 
and flipped over to fill in the lumber defect. The tendinous 
part was used for anchoring of the muscle to the lumber 
fascia (Fig. 4). Suction drain was placed. Skin closure was 
done in layers, by advancing lumbar skin flaps based  
laterally on the right side, with excision of Burow’s triangle  
(Fig. 5). Postoperatively, patient was nursed in prone 
position on air-bed for 14 days. Drain removal was done 
on day 10 followed by suture removal on day 15. Suture 
line healed well without any complications.

DISCUSSION

Instrumentation, now an integral component in the treat-
ment of numerous spinal pathologies, is correlated with 
a 0.7 to 20% infection rate.7 The ability to manage post-
operative wound infections has become, therefore, more 
critical and challenging, as they are positively associated 
with extended hospitalizations, increased morbidity and 
healthcare costs, poorer long-term outcomes, and greater 

dissatisfaction with the initial operative procedure. 
Although the type of spinal surgery most significantly 
correlates with infection rates, there are multiple other 
factors that also contribute to the risk of infection inclu-
ding: age, male sex, steroid therapy, diabetes, smoking, 
American Society of Anaesthesiology (ASA) score, obe-
sity, malnutrition, presence of comorbidities and previ-
ous surgery.7 A higher infection rate is also attributed to 
longer surgical duration, greater soft tissue dissection, 
and increased muscle/skin retraction.8

 Large midline defects of the lower lumbar area, fortu-
nately rare, are difficult to treat. Defects in this region are 
usually secondary to surgery of the spine, after correction 
of myelomeningocele, tumor removal, lumbar laminec-
tomy, wound healing complication following instru-
mentation in traumatic spine injuries and postoperative 
pressure sores.2 For the reconstruction of such defects, 
local rotation or transposition skin flaps are available, but 
are of limited use because they are difficult to mobilize 
and will not bring into a 3D defect the necessary volume 

Fig. 5: Final skin closure

Fig. 2: Defect after debridement with exposed implants and  
flap raised

Fig. 3: Flap inset done to fill the defect

Fig. 4: Skin cover with lumbar advancement flap
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of vascularized tissue. Other fasciocutaneous flaps have 
been described, including the lumbar artery perforator 
island flap,9 the scapular flap based on reverse latissimus 
dorsi flap,10 and the unipedicled latissimus musculocuta-
neous flap with a thoracolumbar fasciocutaneous exten-
sion.1 Again these flaps do not provide sufficient tissue 
to fill in such large defects. A large muscle flap will fill 
the defect, help control bacterial contamination, provide 
cover for exposed bones and implants and eventually 
control cerebrospinal fluid (CSF) leak.
 The LD flap is a well-known flap that can be trans-
ferred as a muscle only flap, or as a musculocutaneous 
flap. This flap can be transferred based on its dominant 
pedicle, or can also be transferred based on its secondary 
lumbar pedicles,5 and used in reverse fashion. This type 
of transfer is called the ‘reverse LD flap’. This flap has been 
successfully used for lumbar defects as a transposition 
muscular flap or as turnover flap.2 
 In the case reported in this paper, debridement of an 
infected post-spine surgical wound, resulted in a mid-
line lumbar defect of 13 × 9 cm2, with exposed bone and 
implant. A reverse LD muscle turnover flap was used to 
cover the defect that provided the muscle bulk to fill in 
the 3D irregularly contoured defect. The ability of the 
muscular tissue to control infection in a contaminated 
wound was well-documented by uneventful postopera-
tive wound healing.
 Casas et al1 propose to cover extensive lumbar defects 
with two distinct layers of muscular tissue. The deep 
layer is composed of a paraspinous muscle thoracolum-
bar turnover flap to cover the dura mater. The more 
superficial layer can be reconstructed in different ways. 
The “reverse LD transposition flap”, or “unipedicled LD 
myocutaneous flap with a thoracodorsal fasciocutaneous 
extension”. de Fontaine et al2 used reverse turnover LD 
flap for closure of midline lumbar defects in his series of 
four cases of various etiologies.

CONCLUSION

Reconstruction of large midline defects in the lumbar 
region are a particularly complex challenge for the plastic 
surgeon. The “reverse LD turnover flap” can fulfill the 
goals in reconstruction of these defects as a single flap:
• It fills the 3D defect with well vascularized muscle tissue
• Helps in control of the CSF leak if present
• Provides control to the bacterial contamination
• It leaves a low donor site morbidity. In this paper, we 

report our favorable experience with the reverse LD 
turnover muscle flap for the coverage of a large post- 
neurosurgical secondary lumbar defect.
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INTRODUCTION 

Burns is a global health problem, accounting for an 

estimated 310,000 deaths annually. The global incidence 

(all ages) is 1.1 per 100,000, and it varies with 

geographic location, socio-economic status, ethnic group, 

age and sex.
1
 Over 95% of burns occur in low & middle 

income countries, with highest incidence occurring in 

World Health Organization (WHO) Southeast Asia 

region.
2
 In India, over 1,000,000 people are moderately 

or severely burnt every year.
3 

 

Burns in children are reported to be among the most 

prevalent traumatic injuries around the world. In 

developing countries, it is reported to be the third most 

common cause of death in children aged between 5 and 

14 years.
4
 However, the global incidence of hospitalized 

pediatric burn patients is unknown.
5
  

Epidemiological studies of burn injuries have highlighted 

risk factors that have led to the establishment of effective 

preventive programs.
6
 However, in pediatric burns, most 

ABSTRACT 

 

Background: Burns in children are reported to be amongst the most prevalent traumatic injuries around the world, 

most of which occurring in accidental domestic environment, that are preventable. With this study, we aim to suggest 

measures that may be taken to prevent burns in children.  

Methods: Data of children (≤15 years of age) with burns admitted to Burns Unit at our centre from August 2010 to 

July 2015 was analysed retrospectively. For the purpose of analysing, these children were divided into three groups 

based on their age.  

Results: A total of 122 pediatric burn cases were studied. Male children (57%) were more commonly affected. 93% 

burns were accidental in aetiology, however a significant number of suicidal burns was noted (6.5%). Average 

percentage of total body surface area (TBSA) burnt was 34.06%. Scalds was the most common mode of injury in 

toddler age group (0-5 years), whereas thermal & electrical burns were more common in older children. In our study, 

70% of instances needed surgical intervention and the overall mortality was 13.64%.  

Conclusions: This study highlights the aetiology and risk factors for burns in children of different age groups, which 

help in establishing safety measures that can be included in preventive programs. Through a combination of 

prevention strategies and improved burns care, considerable progress can be made not only in lowering the death 

rates, but also in achieving the goal of physical, social and psychological rehabilitation in paediatric burn patients.  
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of the injuries occur in accidental domestic circumstances 

which are preventable. Therefore, it is important to 

educate parents, make them aware of the potential danger 

in the home environment and how to prevent common 

burn accidents. 

METHODS 

Retrospective analysis of data of children with burns, up 

to 15 years of age, admitted to the Burns Intensive Care 

Unit in KLES Dr. Prabhakar Kore Hospital and Research 

Centre, Belgaum, India during the study period of August 

2010 to July 2015 was done. 

Data was collected by reviewing patient hospital records, 

photographic records and discharge summaries. Data 

regarding age, gender distribution, aetiology, mechanism 

of injury, percentage of burns and depth of burns, 

treatment modality, duration of hospital stay and 

mortality were collected and analysed.  

RESULTS 

A total of 122 pediatric cases aged between 5months and 

15 years, were admitted in the Burns Unit at the centre, 

during the study period from August 2010 to July 2015. 

This was amongst a total number of 736 patients admitted 

to the burns unit during this period, accounting for an 

incidence of 16.6% of pediatric burns. Male (57%) 

children were more commonly affected compared to 

females (43%). Nearly half of the children were below 5 

years of age (48%), followed by 25% in 6 to 10 years age 

group and 27% in 11-15 year age group. 

In our study, 93% (113) of burns were accidental in 

aetiology, 6.5% (8) were suicidal and 0.5% (1) was 

homicidal. Overall, thermal injury (flame burns) was the 

most common mode of injury, occurring in 61 cases, 

scalds in 43 cases, followed by electrical burns in 17 

cases, and chemical burns in 1 patient. 

Percentage of total body surface area (TBSA) burnt 

ranged from 8% to 98% with an average of 34.06%. 

Figure 1 gives distribution of number of patients with 

percentage of TBSA burnt. 

 

Figure 1: Distribution of patients with percentage                 

of TBSA burnt. 

Likewise, majority of pediatric burn patients admitted to 

our centre had II degree deep burns in 74 cases (60%), 

followed by II degree superficial burns in 30 cases (25%), 

III degree in 12 cases (10%) and IV degree burns in 6 

cases (5%).  

Various treatment modalities that were followed in our 

centre included collagen sheet dressing for superficial 

burns, operative procedures like escharotomy, 

debridement and skin grafting for II degree deep burns 

and fasciotomy, flap cover and amputations were 

required in III to IV degree deep electrical burns. In our 

study, 70% of instances needed surgical intervention of 

one form or the other. 

For the purpose of analysing the data, these children were 

divided into three groups based on their age. Majority of 

children affected belonged to age group of 0 to 5 years 

accounting for 48%. The other two groups of 6 to 10 

years and 11 to 15 years accounted for 25% and 27% 

respectively.  

The various factors analysed in each of the age groups are 

summarized below:  

Males were affected more than the females in all age 

groups (Table 1). 

Table 1: Sex distribution in different age groups. 

 
0 -5  

years 

6 -10  

years 

11-15 

years 

Male 34 16 19 

Female 24 15 14 

Total 58 31 33 

Most common aetiology was accidental in nature in all 

the age groups, but there was noted a significant number 

of suicidal burns in older children (11 to 15 years). The 

impulse for such extreme step was usually associated 

with academic failures or parents refusing to fulfil the 

child’s demand or parents scolding the child (Table 2). 

Table 2: Aetiology in different age groups. 

 0-5 

 years 

6 -10  

years 

11-15 

years 

Accidental 58 30 25 

Suicidal - 1 7 

Homicidal - - 1 

Hot liquid (Scald) was the most common mode of injury 

in infants and toddlers (0-5 years), mainly due to tipping 

over or accidental fall into containers with boiling liquids 

or bathing accidents. Whereas, in older children (6 to 15 

years), thermal (flame) burns was the most common 

mode of injury followed by electrical burns (Table 3). 

 

77% 

23% 
Yes

No
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Table 3: Mode of injury in different age groups. 

Mode of injury 0 -5 

years 

6 -10 

years 

11 -15 

years 

Scald 35 7 - 

Thermal 22 15 24 

Electrical 1 8 9 

Thermal burns in our study, was mainly seen in younger 

girls who were assigned to do household work of cooking 

and boiling water using Choolas (fire place on kitchen 

floor using firewood as fuel) and kerosene stoves, both of 

which are predominantly used by the rural population of 

North Karnataka, India. Also, incidences of loose 

clothing catching fire while lighting lamps were noted. 

Cracker burns accounted for thermal burns mainly in 

boys. Electrical burns were due to contact with live wires 

while flying kites on the terraces with low lying high 

tension electric wires and also due to mishaps with 

household electrical appliances. 

Majority of burns in younger children and toddlers was of 

superficial depth owing to scald injury predominantly, 

that required conservative treatment in the form of 

regular dressings or collagen sheet dressing. Whereas, II 

degree deep to III and IV degree burns were more 

common in the older children who required 

multiplesurgical interventions (Table 4 and 5). 

Table 4: Depth of burns in different age groups. 

Depth of burns 0-5 

years 

6-10 

years 

11-15 

years 

II
0
 superficial 19 6 4 

II
0
 superficial-deep 33 18 22 

II-III
0
 deep 2 4 4 

III-IV
0 
deep - 3 3 

Table 5: Treatment modality in different age groups. 

Treatment modality 0-5 

years 

6-10 

years 

11-15 

years 

Conservative 12 3 6 

Collagen sheet 35 7 5 

Operative 11 36 35 

Table 6: Mortality in different age groups and    

extent of burns. 

TBSA burnt (%) 0-5  

years 

6-10 

 years 

11-15  

years 

30-45% - - 1/9 

(11.11%) 

46-60% 3/8 

(62.5%) 

1/4 

(25%) 

2/4  

(50%) 

>60% 3/3 

(100%) 

1/3 

(33.33%) 

4/5  

(80%) 

 

It was noted that high mortality rates was seen in younger 

age groups irrespective of the percentage of burns. And 

also, the mortality rate was directly proportional to the 

extent of burns in all age groups of children. Death rate in 

this study was 13.64% with a total of 15 deaths (Table 6). 

DISCUSSION 

Burns are an important cause of preventable injury, 

especially in the pediatric age group. Burn injury 

historically carried a poor prognosis, but with 

advancements in fluid resuscitation and advent of 

surgical intervention, survival has become an expectation 

even for patients with severe burns. Continued 

improvements in critical care and progress in skin 

bioengineering herald a future in which functional and 

psychological outcomes are equally important as survival 

alone. 
7
 

This study was carried out on 122 pediatric burn patients 

with an objective to study the epidemiological data in 

different age groups and analyze various factors which 

influence their management and outcome. In this study, 

we aim to suggest measures that may be taken to prevent 

burns in children and those preventive measures that can 

be implemented through public education.
8
 

Analysis of age and sex records in our study showed 

nearly half of the patients were below 5 years of age, and 

had male sex predominance, both of which conform to 

other studies on pediatric burns.
6,9-15

 

Most of the injuries occurred in domestic circumstances 

with accidental aetiology being most common 

(94%).
6,9,10,13-16 

However, we have noticed an alarming 

increase in suicidal burns (6.5%), in children of 10-15 

years of age. This finding was in agreement to Peddi et al 

and Lari et al, who had 1.8% and 4.1% of suicidal burns 

respectively.
17,19

 No cases of intentional burns due to 

child abuse was noted in our study. 

As the only Burns tertiary care centre in the entire region 

of North Karnataka and surrounding border districts of 

Maharashtra and Goa, majority of the cases which get  

referred to our centre are usually of higher percentage and 

greater severity. This is very well depicted in our data 

that about 83% of them had more than 15% of TBSA 

burnt (Figure 1). The average being 34.6%, which is 

higher when compared to other studies.
6,9,14,15

  

Scald burns (61%) was the most common mode of injury 

in children less than 5 years of age, especially in infants 

and toddlers, all occurring in accidental domestic 

circumstances.
11,12,14-16

 However, older children sustain 

injury more commonly due to flame burns (60%), but 

there is also a significant increase in electrical burns 

(25%) in them.
14,15
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The overall death rate in our study was 13.64%. Mortality 

was found to be higher in younger age group and in 

extensive burns. Deaths up to 77% was noted in TBSA of 

>60% burns, 29% in 45-60%, and only 6% in 30-45% 

burns. 

With a higher mean percentage of burns, a good survival 

rate at our centre is mainly attributed to the dedicated 

Burns Intensive Care Unit (BICU) managed under 

Department of Plastic and Reconstructive Surgery, with 

strict protocols followed at all stages of patient care 

including resuscitation protocols, asepsis and infection 

control, antibiotic regimen, aggressive management of 

inhalational injury, mechanical ventilation, aggressive 

nutritional support, wound care with regular bath and 

dressings and planned surgical interventions when 

necessary. This is provided by involving multi-

disciplinary staffs from various specialities including 

Plastic surgery, Paediatrics, Pulmonology, Psychiatry, 

Microbiology, Physiotherapy, Blood bank, dedicated 

nursing staff, counsellors and dieticians. 

Average hospital stay was 17.56 days with 70% patients 

requiring surgical intervention of one form or the other. 

This is accomplished with a dedicated operation theatre 

within the BICU, which facilitates in performing surgical 

procedures both minor and major, under strict sterile 

conditions, including the dressings. This is important, 

especially in pediatric age group, who will require 

sedation and monitoring during every change of dressing. 

It also caters to the logistics of operation theatre (OT) 

availability thus preventing delays in transition of 

patients from burns ward to the OT complex.   

CONCLUSION  

Infants and toddlers are more prone for accidental scald 

burns, whereas older children are more affected with 

accidental thermal and electrical burns, all occurring in 

domestic home environment. Therefore, parental 

counselling regarding potential dangers of household 

circumstances, fire safety and first-aid is most important 

in paediatric burns. 

With various modes of injuries noted in our study, we 

suggest some of the safety guidelines that can be 

implemented in preventive programs for burns in the 

form of: 

 Housing designs with safer cooking areas and 
techniques.  

 Safer methods of boiling water and bathing.  
 Containers with boiling liquids to be kept away 

from children’s reach.  
 Educate regarding safety with fire crackers and 

loose clothing.  
 High-tension electric wires placed away from 

the terraces.  
 Electric appliances to be handled under adult 

supervision. 
 Flying kites in open areas. 

Rising incidence of suicidal burns in children and 

younger teens, calls for an initiative to manage the stress 

and need for psycho-social support, in order to prevent 

them from taking such extreme steps. 

A dedicated multi-disciplinary team with good 

infrastructure exclusively for burn patients and strict 

protocols followed at every stage of the treatment is 

utmost important for better outcome in paediatric burns. 

Through a combination of prevention strategies and 

improved burns care, considerable progress can be made 

not only in lowering the death rates, but also in achieving 

the goal of physical, social and psychological 

rehabilitation in paediatric burn patients. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Peden M, Oyegbite K, Ozanne-Smith. World Report 

on Child Injury and prevention: World Health 

Organization, Chapter 4. Geneva; 2008:79-98. 

2. Mock C, Peck M, Peden M, Krug E. World Health 

Organization (WHO). A WHO Plan for Burn 

Prevention and Care. Geneva: World Health 

Organization; 2008. 

3. WHO fact sheet no. 365; Burns: Updated April 

2014. Available at http://www.who.int/ 

mediacentre/ factsheets/ fs365/ en/ : Accessed on 25 

March 2016. 

4. Durtschi MB, Kohler TR, Finley A, Heimbach DM. 

Burn injury in infants and young children. Surg 

Gynecol Obstet. 1980;150(5):651-6. 

5. Burd A, Yuen C. A global study of hospitalized 

paediatric burn patients. Burns. 2005;31(4):432-8. 

6. Verma SS, Srinivasan S, Vartak AM. An 

epidemiological study of 500 paediatric burn 

patients in Mumbai, India. Indian J PlastSurg. 

2007;40(2):153-7. 

7. Endorf FW, Gibran NS. Schwartz’s Principles of 

Surgery. Brunicardi CF. Burns.9
th 

ed. New York, 

NY:McGraw-Hill;2010:197-208. 

8. Keswani MH. The prevention of burning injury. 

Burns. Incl Therm Inj. 1986;12(8):533-9. 

9. Peddi M, Smitha SS, KT Ramesha. The persistent 

paradigm of pediatric burns in India: an 

epidemiological review. Indian J Burns 

2014;22(1):93-7. 

10. Karimi H, Montevalian A., Motabar A.R., Safari R, 

Parvas MS. Epidemiology of paediatric burns in 

Iran. Ann Burns Fire Disasters. 2012;25(3):115-20. 

11. Morrow SE, Smith DL, Cairns BA, Howell PD, 

Nakayama DK, Peterson HD. Etiology and outcome 

of pediatric burns.J Pediatr Surg. 1996;31(3):329-

33. 

12. Mercier C, Blond MH. Epidemiological survey of 

childhood burn injuries in France. Burns. 

1996;22(1):29-34. 



Powar RS et al. Int J Community Med Public Health. 2016 May;3(5):1242-1246 

                                              International Journal of Community Medicine and Public Health | May 2016 | Vol 3 | Issue 5   Page 1246 

13. Ying SY, Ho WS. An analysis of 550 hospitalized 

paediatric burn patients in Hong Kong. J Burn Care 

Rehabil. 2001;22(3):228-31. 

14. Gupta M, Gupta OK, Goil P. Paediatric burns in 

Jaipur, India: An epidemiological study. Burns. 

1992;18(1):63-7. 

15. Mukerji G, Chamania S, Patidar GP, Gupta S. 

Epidemiology of paediatric burns in Indore, India. 

Burns. 2001;27(1):33-8. 

16. Ramakrishnan KM, Sankar J, Venkatraman J. 

Profile of paediatric burns Indian experience in a 

tertiary care burn unit. Burns. 2005;31(3):351-3. 

17. Lari AR, Panjeshahin MR, Talei AR, Rossignol 

AM, Alaghehbandan R. Epidemiology of Childhood 

Burn Injuries in Fars Province, Iran. J Burn Care 

and Rehabil. 2002;23(1):39-45. 

 

 

 

 

 

 

 

 

Cite this article as: Powar RS, Sudhir BM, Prabhu 

MD, Rajput DU, Mallapur BN. Epidemiological study 

of pediatric burns at a tertiary care centre in South India. 

Int J Community Med Public Health 2016;3:1242-6. 



14 Journal of the Scientifi c Society, Vol 43  /  Issue 1  /  January-April 2016

Clinical profi le and outcome of early and 
delayed seizures after acute ischemic stroke

INTRODUCTION

Stroke is the leading cause of death above 60 years and 
fi  h leading cause in people aged 15-59 year.[1] Stroke is 
an important cause of symptomatic epilepsy in adult and 
elderly subjects and accounts for 30% of newly diagnosed 
seizures in patients older than 60 years.[2] Incidence 
of seizures a  er ischemic stroke varies from 1.8-43% 
depending on seizure type, temporal relation to stroke, 
duration of follow up, and study design. [3-5] Approximately 
50-90% of early onset seizures appear to be simple partial 
seizures. Several studies established cortical location, 

stroke severity, cardio-embolic stroke and hemorrhagic 
infarction as common risk factors of post ischemic stroke 
seizures. Seizures a  er stroke study (SASS) study found 
higher mortality among stroke patients with seizures a  er 
30 days and 1 year.[6] Post-stroke seizures are divided into 
early and delayed seizures. Ischemia leads to increased 
extracellular concentrations of glutamate, an excitatory 
neurotransmi  er that has been associated with secondary 
neuronal injury.[2] Indian studies on the seizures a  er 
ischemic stroke are sparse. We undertook this hospital-
based retrospective study to evaluate the clinical pa  ern 
and occurrence of early and delayed seizures in patients 
with acute ischemic cerebrovascular disease.

MATERIALS AND METHODS

Case records of patients with ischemic stroke admi  ed 
under neurological services from January 2009 to June 
2013 were reviewed. All patients with ischemic stroke 
including thrombotic, embolic and lacunar infarction 
were included. Patients who had cerebral hemorrhage, 
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Abstract

Objectives: To assess the incidence and predictive factors and outcome of seizures after 
ischemic stroke. Materials and Methods: Clinical data of 67 patients with post-stroke 
seizures treated between January 2009 to June 2013 was evaluated. Results: There were 
1194 patients with ischemic stroke during the study period among whom 855 (71.6%) were 
in anterior circulation, 316 (26.5%) in posterior circulation and 23 in both anterior and 
posterior circulations. Sixty-seven of these patients (males 49, females 18) had post-stroke 
seizures (5.6%). Fifty patients had anterior circulation stroke (middle cerebral 46, anterior 
cerebral 3, internal carotid 1), 14 (25%) patients had posterior circulation stroke and 
three had border zone infarct. Twelve patients (17.9%) had cardiogenic embolism. Three 
patients (4.5%) had hemorrhagic transformation. Thirty-four patients had partial seizures 
with or without generalization whereas 33 patients had generalized tonic clonic seizures 
without partial onset. Among the whole group with ischemic stroke, early onset seizures 
were seen in 22 (1.8%) patients and ten patients (0.8%) developed status epilepticus. 
Majority (83.6%) had cortical with or without sub-cortical infarcts, 16.4% had sub-cortical 
infarction. Seizures were controlled with single antiepileptic medication in 40 patients; 
two drugs in 21 and fi ve required multiple drugs. One patient died of status epilepticus. 
Conclusion: Occurrence of post-stroke seizures in patients with ischemic stroke was 
5.6%. Seizures occurred more commonly in anterior circulation cortical ischemic strokes. 
Seizures occurred more frequently in late phase of post-stroke period compared to early 
onset and majority could be controlled with single drug.

Key words: Acute ischemic stroke, hemorrhagic infarction, post-stroke seizures
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cerebral venous thrombosis, transient ischemic a  ack 
(TIA) and past history of seizure disorder were excluded. 
Data of ischemic stroke patients who had seizures were 
evaluated. Post-stroke seizures were defi ned as early 
onset when seizures occurred within seven days from 
onset of stroke and as delayed when they occurred 
beyond seven days.[5] Seizures were classifi ed based 
on clinical semiology according to ILAE Guidelines.[7] 

Demographic profi le, clinical, laboratory, radiological 
and antiepileptic medication data were collected. 
Outcome at discharge and follow-up were also recorded. 
Statistical analysis was performed using SPSS version 
18. In univariate analysis, categorical variables were 
compared using Chi square test. Signifi cance level was 
set at P = 0.05.

RESULTS

There were 1194 patients (males 848, females 346) 
with ischemic stroke during the study period among 
whom 855 (71.6%) were in anterior circulation, 316 
(26.5%) in posterior circulation, and 23 in both anterior 
and posterior circulations. Among them 67 patients 
(5.6%) had post-stroke seizures. There were 49 men 
and 18 women with age ranging from 29-90 years 
(mean 59.5; median 60). Vascular risk factors included 
hypertension (42), diabetes (17), ischemic heart disease 
(13), rheumatic heart disease (2), alcohol consumption 
(16) and smoking (11). Patients with ischemic heart 
disease and cardio-embolic stroke had high incidence 
of early post-stroke seizures [Table 1]. Early post-stroke 
seizures occurred in 22 and delayed seizures in 45 
patients. Thirty-three patients had generalized seizures 
and rest had partial onset seizures. Status-epileptics 
occurred in ten patients.

Anterior circulation infarction was seen in 50 patients 
(middle cerebral artery 46, anterior cerebral artery 3 
and internal carotid artery 1). Fourteen patients had 
posterior circulation infarction and three had border zone 
infarction. Infarction was non-hemorrhagic in 64 and 

hemorrhagic in three. Fi  y-three had both cortical and 
subcortical, 11 had sub-cortical and three had isolated 
cortical infarction [Table 2]. Among the delayed post-
stroke seizure group 24 had large cerebral infarction 
involving cortical and sub-cortical areas and among the 
early onset group 12 had massive infarction. All the three 
patients with hemorrhagic infarction had early onset 
seizures and 8 patients among cardio-embolic strokes 
had early onset acute seizures.

Post-stroke seizure incidence was 6.2% in anterior 
and 4.6% in posterior circulation infarctions. Thirty-
four patients had partial seizures with or without 
generalization (51%) whereas 33 patients (49%) had 
generalized tonic clonic seizures without partial onset. 
Among the patients with early onset seizures 13 had 
partial, 9 had primary generalized and among the delayed 
seizure group 21 had partial, 24 had primary generalized 

Table 2: Showing location and type of infarction in relation to seizures (numbers in the parenthesis are percentages)
Type of stroke Post-stroke seizure group (N = 67) Stroke without seizure (N = 1127) P value Odds ratio
Anterior circulation infarction 50 (74.6) 802 (71.2) 0.542 1.192
Right cerebral infarction 23 (34.3) 351 (31.1) 0.585 1.156
Le   cerebral infarction 27 (40.2) 410 (36.3) 0.518 1.180
Bilateral 0 41 (3.6) 0.112 NA
Posterior circulation infarction 14 (20.9) 302 (26.8) 0.287 0.722
Anterior+posterior circulation infarcts 0 23 (2.04) 0.238 NA
Cortical±subcortical 56 (83.6) 796 (70.6) 0.023 2.117
Subcortical 11 (16.4) 331 (29.4) 0.023 0.472
Cardio embolic strokes 12 (17.9) 215 (19.1) 0.813 0.925

Table 1: Showing clinical data and type of infarction 
in the patients with post-stroke seizures (numbers 
in the parenthesis are percentages)

Variable Early seizures 
(N = 22)

Delayed seizures 
(N = 45) P value

Age (years) 57.8 ± 14.9 60.3 ± 12.1 0.179
Males 15 (68.2) 34 (75.6) 0.533
Females 7 (31.8) 11(24.4) 0.533
Hypertension 10 (45.5) 32 (71.1) 0.041
Diabetes 6 (27.3) 11 (24.4) 0.805
Ischemic heart 
disease 10 (45.5) 3 (6.7) <0.001

Alcohol 1 (4.5) 15 (33.3) <0.001
Smoking 2 (9.1) 9 (20) 0.203
recurrent stroke 6 (27.3) 22 (48.9) 0.073
Impairment of 
consciousness at 
onset

9 (40.9) 19 (42.2) 0.918

massive infarction 12 (54.5) 24 (53.4) 0.926
cortical infarction 17 (77.3) 39 (86.7) 0.361
hemorrhagic 
infarction 3 (13.6) 0 0.062

cardio-embolic 
infarction 8 (36.4) 4 (8.9) 0.013
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seizures. Status epilepticus occurred in fi rst week among 
two patients and in 8 patients a  er fi rst week. Eighteen of 
41 patients with modifi ed Rankin score exceeding 2 and 
one out of 26 patients with MRS 2 or less at the time of 
discharge had recurrent seizures (P = 0.0004).

Seizures could be controlled with single antiepileptic drug 
in 40 patients; two drugs were required in 21 and more 
than two drugs were required in fi ve patients. Among the 
patients whose seizures were controlled with monotherapy, 
antiepileptics given included levetiracetam (16 patients), 
phenytoin (13), valproate (10) and phenobarbitone (1). 
One patient with massive cerebral infarction involving 
both cortical and sub-cortical structures succumbed to 
refractory status epilepticus. At 6 months follow-up 33 
patients were seizure-free. Two patients who had status 
epilepticus earlier continued to have recurrence of seizures 
requiring multiple antiepileptic medications.

DISCUSSION

Seizures occurring after ischemic cerebral vascular 
disease are relatively less common but interfere with 
recovery and quality of life. Recurrent seizures occurring 
in early or late phase of ischemic stroke increases the 
cost and care giver burden.[8] Rate of occurrence of early 
post- stroke seizures varies 2-33% and delayed being 
2-4%.[9] Among adult epilepsies post- stroke epilepsy may 
account for 11% and one third in the elderly population.[10] 

Early seizures in acute stroke are due to excitotoxicity, 
intracellular calcium and sodium accumulation resulting 
in depolarization, change in membrane potential, 
reduction in seizure threshold and neuronal injury. Late 
onset post-stroke seizures are due to gliosis.

Cumulative risk for post ischemic stroke seizure was 4.2% 
at 1 year and 9.7% at 5 years in the Oxfordshire Community 
Stroke Project.[11] Post-stroke seizures are reported to occur 
commonly in cardio-embolic, hemorrhagic, large and 
cortical infarctions.[12] Among 714 patients with stroke, 
6.3% had acute symptomatic seizures. Among these 
patients with isolated infarction and primary intracerebral 
hemorrhage incidence increased by 3-4 fold respectively.[13] 

In the present study, post-stroke seizures occurred in 5.6% 
among whom, early post-stroke seizures occurred in 
1.8% and delayed seizures occurred in 3.8%. Reported 
occurrence of status epilepticus a  er stroke is 1.4%. In our 
study incidence of post-ischemic stroke status epilepticus 
was 0.8%; partial seizures with or without generalization 
occurred in 2.8% and primary generalized seizures in 2.7%.

Lamy et al., described three risk factors: early acute 
seizures, cortical signs, and large strokes were 

independently associated with a 4.5 to almost 10-
fold increase in the risk of late seizures.[5] This study 
demonstrated almost similar associations for cortical 
infarcts and large strokes. We found 88.9% of delayed 
onset group had massive infarctions involving cortical 
and sub-cortical structures. Only 1.6% of the patients 
with ischemic stroke developed recurrent seizures or 
epilepsy. All of them had delayed onset post-stroke 
seizures and massive cerebral infarction. All the patients 
with post-stroke status epilepticus in delayed onset group 
developed recurrent seizures. Patients with more severe 
stroke and higher disability had more frequent seizures. 
This clearly indicates that late onset seizures, massive 
cerebral infarctions, neurological defi cit at discharge and 
status epilepticus at onset are risk factors for developing 
epilepsy. Ischemic heart disease, alcohol consumption, 
hemorrhagic infarction and cardio-embolic infarcts were 
found to be risk factors for early onset seizures following 
ischemic stroke. Even though previous studies have 
established that cardioembolic stroke as a common risk 
factor for ischemic post-stroke seizures, in this study we 
did not fi nd signifi cant correlation.

Data available on the effi  cacy of anticonvulsants in the 
treatment of post ischemic stroke seizures is sparse. 
Current guidelines for treatment of acute ischemic 
stroke recommend antiepileptic medication for recurrent 
seizures, similar to other acute symptomatic seizures 
(class I, level of evidence B).[1] In this study majority of 
the patients with post-stroke seizures were eff ectively 
treated with single antiepileptic. Only one patient 
(1.4%) with post-stroke seizures died due to status 
epilepticus. Early mortality was higher in patients with 
seizures at onset of stroke compared to those without 
seizures. However mortality remains unchanged later 
on between two groups.[14] In our study early onset 
post-stroke seizures did not show effect on early 
mortality. The FUTURE study reported poor functional 
outcome in ischemic stroke patients with post-stroke 
seizures compared to patients without seizures.[15] The 
investigators also included patients with TIA and found 
an incidence of 2.2% seizures which is higher than 
the incidence of epilepsy in general population. Some 
patients with TIA have demonstrable ischemic changes 
in cerebral parenchyma by MRI.[16] This ischemic could 
have probably responsible for increased incidence of 
seizures in them in comparison with general population.

This study clearly established that post-stroke seizures 
can be managed eff ectively with anti-epileptics requiring 
for short period. The major shortcomings of the present 
study are retrospective nature and lack of long term 
follow-up data. Further prospective studies are required 
to establish risk factors for seizures following ischemic 
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stroke as ischemic stroke is the major cause of seizures 
in older population.
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Introduction disease like diabetes in a longer timeframe (7). 
Prevalence of T2DM in rural population is an stimates suggest that, in the year 2012, 171 
important public health issue (8).million people of all ages worldwide had Etheir blood glucose levels in the diabetes Prevalence of Diabetes in India Study (PODIS-2002) 
a nationally represented multi-centric (49 urban and range (1). The global prevalence of diabetes mellitus 
59 rural centers) study on 41,000 volunteers, (DM) is projected to increase by more than 100 
estimated the prevalence ranging from 5.6 to 12.4% percent in the next 30 years. This will raise the global 
in urban area and 2.4 to 2.7% in rural area (9 & 10). burden of DM to 366 million by the year 2030 (2). 
PODIS estimated the age and gender standardized DM ranks twelfth in all cause mortality worldwide 
prevalence of DM in India to be 3.3 percent (8 & 9).(3). One percent of Disability Adjusted Life Years 
This urban-rural difference in the prevalence of DM (DALY) is contributed by DM (4). In India, (2004) 
within the same ethnic group (Indians) is attributed multi-centric studies showed prevalence of DM as 
primarily to the 'modern' lifestyle that urban Indians 5.4% and 3.4% in urban and rural areas respectively 
follow compared to the 'traditional' lifestyle of rural 

(5). The World Health Organization (WHO) has 
Indians. The differences in lifestyle factors in urban-

stressed the importance of research on epidemiology 
rural India include dietary pattern, physical activity 

of diabetes which in turn, would be helpful in 
and mental stress. The prevalence of DM differs not 

carrying out appropriate interventions (6). National only transversely the rural-urban divide but also 
Health Policy (NHP) 2002 recognizes the need to across the different Indian states which may be due to 
establish baseline estimates for non-communicable the different stages of demographic transition.

 

Abstract
Purpose: India leads the world with largest number of diabetic subjects earning the dubious distinction of 
being termed the “diabetes capital of the world”. Within India, inter-regional disparities in burden of type 
2 diabetes mellitus (T2DM) are expected because of varying lifestyles and demographic patterns. The 
present study was undertaken to estimate the prevalence of T2DM amongst adults aged above 30 years in 
rural population of North Karnataka which may be useful in local modifications in planning, 
implementation and evaluation of the National Program for Prevention and Control of Cancer, Diabetes, 
Cardiovascular Diseases and Stroke (NPCDCS).
Methods: This community based cross sectional study was carried out at three Primary Health Centers 
(PHC) of Handignur, Vantamoori and Kinnaye under the administrative control of Jawaharlal Nehru 
Medical College, Belgaum, Karnataka state, India. Prevalence of T2DM was estimated in the three PHC 
areas and sub centers, stratified by age groups, gender, literacy and occupation.
Results: The overall prevalence of T2DM was 17.7% ranging from 15.3 - 18.7% .   
Conclusion: The prevalence of T2DM is higher in rural population compared to previous reported studies 
in this region.
Key words: Prevalence, rural population, T2DM, socio-demographic profile, Primary Health Centers.



India has 80% of its population in rural areas but there In first stage, based on the proportional sampling 
are relatively less number of studies on prevalence of technique, the study population of 662, 863 & 1475 
T2DM in these population. Moreover, periodical was achieved for Handignur, Vantamoori and 
studies are essential for understanding its Kinnyae PHC areas respectively. In second stage, 
epidemiology. The baseline data regarding the multistage proportional sampling technique was 
prevalence and its risk factors is essential before used to achieve study population from Handignur 
implementation of National Program for control of PHC area (125,110,322,105 from Agasaga, 
Diabetes, Cardio-vascular diseases and Stroke Handignur, Kangrali and Shivapur sub centers 
(NPDCS) (9). The findings of this study may be respectively), Vantamoori PHC area (181,131, 
helpful in increasing the awareness about diabetes 186,203,162 from Vantamoori, Bhutramatti, 
and its complication in the rural population of North Honaga, Kakati-A, Kakti-B respectively) and  
Karnataka region. The current epidemiological study Kinnyae PHC area (142,136,213,127,124,165, 
was undertaken to find the prevalence of T2DM in 268,161,134 from Desur, Karle, Khadarwadi, 
rural population of this region. Kinnaye, Macche-I, Macche-II, peeranwadi, 

Santibastwad, Waghewade sub centers respectively). Materials and Methods
In third stage, random sampling technique was used 

Study Design: A community based cross-sectional to select study subjects from each village of the sub 
study. center proportional to their population size.

Study Setting: The study was carried out in three The identification of localities and households was 
Primary Health Center (PHC) areas at Handignur, done with help of Auxiliary Nurse Midwives 
Vantamoori and Kinnaye, associated with (ANMs). The selection of the lane and first house, 
J.N.Medical College, Belgaum, North Karnataka, within locality was done by random selection; by 
India during Aug. 2009 to Aug. 2012. These areas employing procedures described in the clustered 
were chosen due to their proximity to Belgaum sampling technique used for evaluation of universal 

thfacilitating collection of fasting blood samples in the immunization coverage 11 starting from each 4  
early mornings. The study was approved by the house onwards all the houses within the lane were 
JNMC Institutional Ethics Committee. covered continuously, keeping towards the left. This 

procedure was continued until the sample size for Study Subjects: Individuals above 30 years of age 
each sub center was obtained. During house visit, the were considered as the study subjects based on 
objectives of the study were explained to the eligible recommendation of STEP-wise approach to 
household members and data was collected by surveillance for non-communicable diseases (15). 
personal, face to face interview using predesigned Individuals with gestational DM were excluded from 
questionnaire. The subjects were asked to participate the study.
voluntarily.

Sample Size: The sample size was calculated based 
The purpose and procedures of the study were on data from prevalence study conducted in rural 
explained to the study participants and informed areas of Mysore District (lowest being 3.8%) which 
consent was obtained. Blood glucose was estimated are geographically and socio-culturally similar to the 
for all participants irrespective of whether they had study area. Considering error of 1% with 95% 
diabetes or not. The subjects were asked to be on confidence level, the sample size was estimated to be 
overnight fasting (for 8 hrs). Next morning, after 3000.
confirming fasting, blood glucose was measured. All 

Sampling Method: The study area covered 
those who had fasting blood glucose more than 126 

population of 1,16,041 under three PHCs 
mg/dl were considered as diabetic as per WHO 

(Handignur, Vantamoori and Kinnaye) spread out in 
criteria (19 & 22). Eligible subjects who were 

18 sub centers which included 58 villages.



unavailable during first visit were approached on of Social Sciences (SPSS) Analysis software (version 
another pre-informed date as per their convenience. 16.0). The prevalence of T2DM was expressed as 
Even after two such visits if the subject was percentage and stratified by sub-center, age, gender, 
unavailable, then he/she was considered as a non- literacy and occupation. Level of significance was 
respondent. considered as P < 0.01.

WHO recommends standard glucometer to measure Results
blood glucose for epidemiological purpose (19). On a The study included 3000 subjects with response rate 
pre-informed date, fasting blood glucose (FBS) was of 89.28%. The baseline characteristics of the study 
estimated (after overnight fast) in morning by using a subjects are shown in (Table 1).  There was 
standard digital Glucometer (Omnitest Plus B- inadequate representation of males in the study 
Brown Germany). Glucometer was standardized by sample (36.8% males Vs 63.2% females) as most of 
(as per ISO criteria) cross-checking laboratory them were involved in agricultural work and were not 
results (Biochemistry Laboratory of KLES Hospital available during survey. A total 474 T2DM (299 
& Medical Research Centre, Belgaum). Difference in known and 175 newly detected) were identified, the 
the glucometer and the laboratory readings was not total prevalence being 17.7%. (Fig. 1).
above 1% and correlation coefficient was found to be 

Prevalence of T2DM in Handignur, Vantamoori and 0.8 (13, 14 &  22).
Kinnyae PHC areas were 15.3%, 17.8% and 18.7% 

The participants were interviewed with a pre-tested respectively (Figure 2). Prevalence of T2DM under 
questionnaire regarding identification, demographic different sub-centers of Handignur PHC area ie, 
details, behavioral components, social and biological Agasaga, Handigur, Kangrali and Shivapur sub 
variables. Education was classified based on centers were 21.8%, 5.6%, 17.7% and 10.2% 
International Standard Classification of Education respectively (Fig. 2). Prevalence under sub-centers of 
(17). The occupation of study subjects was classified Vantamoori PHC area ie, Vantamoori, Bhutramatti, 
as workers and non-workers as per census of India Honaga, KaktiA and Kakati-B were 16.2%, 18%, 
2001. Further workers were subdivided based on 15.9%, 20.7%, 18.2% and 17.8% respectively (Fig. 
their occupation such as Skilled-I to Skilled –IV (9 & 2). Prevalence under sub-centers of Kinnyae PHC 
18). Non-workers included house-wives and elderly area ie, Karle, Desur, Khadarwadi, Macche-I, 
persons who have stopped working. Macche-II, Peeranwadi, Santibasatwad, kinnyae and 
Statistical analysis Waghewadesub were 13.4%, 18.4%, 16.4% 22%, 

17.7%,21.2% 21.9%, 18%, 14.7% and 18.7%  Statistical analysis was done by Statistical Package 
respectively (Fig. 2).

 



The prevalence of T2DM increased with age, with productive age group of the community is alarming 
highest rate being found in the age group above 60 and hence focus on prevention of diabetes among 
years (37.8%) (Table 1). The prevalence stratified by young individuals is essential. The present study 
occupation ranged from 11.7% (skilled I) to 23.4% showed that as the skill level of occupation increased, 
(Non workers) (Table 1). The prevalence stratified by the prevalence of T2DM also increased. It is also 
literacy status ranged from 4.9% (illiterate) to 47.3% observed that the prevalence of T2DM was highest 
(graduation and above)  (Table 1). amongst non workers. Similar findings were reported 

 by some other Indian studies (9, 22 & 25). This Discussion
association of diabetes with occupation could be due 

The present study showed high prevalence of T2DM to combined effect of physical inactivity and stress.
(17.7%) in rural population of North Karnataka, 

There were no significant gender differences in while similar study reported lower prevalence (5.2%) 
prevalence of diabetes. Similar findings were in rural population of Coastal Karnataka (21). In the 
reported by multicentric studies of India (23). This is present study it is also observed that the prevalence 
possibly due to coexisting risk factors in specific significantly increased with the increase in age. 
gender. Alternatively gender may not be a risk factor Similar results were reported by other studies in India 

   in T2DM. There was no significant association with (20, 21 & 23). This might be due to prolonged 
literacy. Similar results were reported from a cohort exposure to stress, obesity, genetic factor & 
study amongst industrial workers (23) Western advancement of age. The high prevalence among 
studies have reported decrease in prevalence in young adults (30 – 39 Yrs - 4.9%), the most 
T2DM with increase in educational status (25). This 

Variable Category of No. of Study No. of type 2 % of type 2 
    variable participants        DM        DM

30-39 183 23 4.9
40-49 859 144 30.4

Age (Years) 50-59 798 128 27.0

≥60 844 179 37.8

Male 987 168 35.4
Gender Female 1697 306 64.6

Illiterate 1211 224 47.3
Literacy Primary 498 91 19.2

High School
Secondary 849 136 28.7
High School
Graduation 126 23 4.9
and above
Skilled I 1137 133 11.7
Skilled II 283 56 19.8
Skilled III 93 20 21.5

Occupation Skilled IV 287 58 20.2
Non workers 884 207 23.4
Total 2684 474 17.7

Table 1: Baseline features of study population and prevalence of type 2 DM
according sociodemogrpahic variables.
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Background and objectives: The nephrotic syndrome is a clinical entity characterized by massive proteinuric 

and abnormalities like hypoalbuminemia, edema and hyperlipidemia. It is also often associated with a 

hypercoaguable state. 

Objective of the study are to do renal biopsies in all cases of adult nephritic syndrome and to study the 

histological presentation by light microscopy in all cases and whenever indicated and possible by electron 

microscopy and immunoflurscence and the different modes of clinical presentation of nephrotic syndrome with 

their co-relation with histopathological appearance along with outcome of the patients with standard protocol 

of treatment. 

 

I. Methodology  
Inclusion criteria:1) Adults with nephrotic syndrome age > 14yrs. 

2) No episodes of nephrotic syndrome in childhood. 

3) a) Urinary protein excretion more than 3.5g/24hrs. 

                                                                    Or 

b) Urinary protein to creatinine ratio more than 3.5 on spot sample of urine. 

                                                                         Or 

c) Heavy proteinuria on a spot sample of urine with a serum albumin of less than 2.5g/dl. 

Exclusion criteria: evidence of diabetic nephropathy as suggested by other target organ such as diabetic 

retinopathy. 

 

Following investigations were performed: 

 Urine: routine 

 Urine for 24hr protein 

 Urine: protein to creatinine ratio 

 CBC 

 BT,CT,PT,Platelet count 

 HIV, HBsAg 

 Renal profile 

 USG of KUB region 

 Other serological investigations like ASLO, ANA, serum compliments. 

 Kidney biopsy. 

 

Procedure for kidney biopsy 

Biopsy was done using a tru biopsy needle. In all patients biopsy was done under ultrasound guidance. 

Patients were put in the prone position and the lower pole of kidney located by the ultrasound. The site 

was infiltrated with lignocaine 2% and lumbar puncture needle was then inserted in the same site, till it pierced 

the cortex. This was confirmed by the movement of the L.P needle with respiratory excursions. Then the renal 

capsule and track for biopsy were anaesthesized by injecting lignocaine through the LP needle as it was being 

removed. The tru cut needle was then inserted along the same track for the same depth and tissue sent for 

histopathology. 

Patients were advised bed rest for next 24 hrs during their vital signs were frequently monitored. Also a 

careful catch for haematuria was kept. 

 

Treatment 

Apart from general measures the patients were treated based on their histological type. All the minimal 

change lesion cases were treated with corticosteroids and so were some cases of mesangial proliferation 

glomerulonephritis. Patients with MPGN were put on antiproteinurics like ACE inhibitors and antiplatelets like 

dipyridamole. Patients with membranous nephropathy were advised ponticelli regimen consisting of cycles of 

prednisolone and chlorambucil. 

Patients with RPGN were treated with IV methylprednisolone. 
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Patients with SLE were treated based on their histological class including pulse cyclophosphamide and steroids. 

Patients who went into renal failure were started on haemodialysis.  

 

II. Results 
This is a study of 40 cases of nephrotic syndrome admitted to KLE hospital belgaum. The mean age of 

the patients in this study was 37.7yrs of which 27(67.5%) of the patients were male and 13(32.5%) were 

females. The incidence of primary nephrotic syndrome and idiopathic glomerulonephritis was 70% and the 

incidence of secondary nephrotic syndrome was 30%. Most common  mode of presentation was with edema. 

The incidence of hypertension and microscopic haematuria was less in patients with minimal change nephrotic 

syndrome. The average 24hr protein excretion rate was 3.95g/day. Hypoalbuminemia was present in 92.5% of 

patients with an average of 1.97g/dl. Hypercholesterolemia was present in 80% of patients with an average 

value of 325.9mg/dl. Serum creatinine was elevated in 19 patients(47.5%). Best prognosis was seen in cases of 

minimal change nephrotic syndrome with a remission attainted in 75% of cases. Total of 7 patients were started 

on maintenance haemodialysis. A total of 5 patients expired during the course of follow up. 

 

III. Conclusion 
1. Renal biopsy is essential for the treatment and prognostication of adults with nephrotic syndrome. 

2. Commonest mode of presentation is edema in all cases. However the incidence of hypertension, 

microscopic haematuria and azotemia is less in cases of minimal change nephrotic syndrome when 

compared to the overall incidence. 

3. Adults with minimal change nephrotic syndrome show good response to steroids whereas the outcome in 

other types is not so favourable. 

4. Patients presenting as nephrotic syndrome can have underlying RPGN which if not recognized early can 

lead to end stage renal disease. Hence there is an urgent need to recognize, investigate and treat such 

patients.  
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Azacitidine-induced Leukocytoclastic Vasculitis

episodes of fever in association with erythema and itching 
of palms and soles, 4-12 hours after levamisole intake and 
confirmed by rechallenge has been reported in a patient 
of vitiligo by Gupta et al.[6] Secher et al reported similar 
nature of drug reaction to levamisole when used in patient 
of rheumatoid arthritis.[5] The occurrence of fever on 
two occasions 8 and 6 h after taking levamisole strongly 
suggests levamisole as a cause of fever in our patient. Fever 
was not associated with any skin rash or hematological 
alteration. Fever occurred in association with headache 
and chills on both the occasions. Chills and headache with 
drug fever have been reported in 53% and 16% of cases, 
respectively.[1] The other causes of fever were excluded 
during admission in the medical ward.

The mechanism of drug-induced fever is unclear. Drug 
fever is believed to be hypersensitive or idiosyncratic in 
origin and therefore is unavoidable and unpredictable.[2] 
Accompanying eosinophilia seen in some patients suggests 
an allergic basis for such reactions.[1] Our patient, 
however, did not have peripheral eosinophilia. Besides 
being used as an anti-helminthic agent, levamisole has 
also been used in the treatment of several dermatological 
conditions like skin infections, leprosy, warts, lichen 
planus and aphthous ulcers.[7] It has also been used as 
an immunomodulatory agent in rheumatoid arthritis. 
Clinicians should therefore be aware of this rare side 
effect of levamisole. The familiarity with the condition 
may help to avoid unwarranted and expensive diagnostic 
and therapeutic interventions.
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Sir,
Azacitidine is a hypomethylating agent for the treatment 
of patients with myelodysplastic syndrome (MDS), 
an indication approved by the Food and Drug 
Administration in May 2004 through its accelerated 
approval process.[1,2] We describe a female patient who was 
treated with azacitidine and developed a leukocytoclastic 
vasculitis. Leukocytoclastic vasculitis is a very rare side 
effect of azacitidine.

A 59-year-old married Indian female had a 1-year 
history of breathlessness and tiredness. As her symptoms 
progressed, she visited a hemato-oncologist in our 
hospital and was diagnosed as a case of refractory 
anemia with thrombocytopenia transformed from MDS. 
She was prescribed with 75 mg/m2/day of subcutaneous 
azacitidine injection for 7 consecutive days every 4 weeks. 
After 2 days, she developed erythematous plaques of 
varying sizes over the trunk [Figure 1] and extremities 
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Figure 1: Anterior wall of abdomen showing erythematous nonblanchable 
purpura.

Figure 2: Dermis shows superficial perivascular inflammatory infiltrate 
comprised neutrophils and neutrophilic dust along with endothelial cell 
thickening, fibrinoid degeneration, and extravasation of red blood cells 
suggestive of leukocytoclastic vasculitis.

Figure 3: Resolution of lesions over abdomen after drug discontinuation 
and after treatment.

associated with pain and burning. Some of the lesions 
were nonblanchable and tender. A skin biopsy taken from 
erythematous plaque showed changes of leukocytoclastic 
vasculitis [Figure 2].

Laboratory tests were normal except for anemia. Based on 
the clinical and histopathological findings, a diagnosis of 
azacitidine-induced leukocytoclastic vasculitis was made. 
Azacitidine injections were stopped, and the patient treated 
with oral prednislone 40 mg per day for 7 days which was 
tapered by 10mg/week for 4 weeks and discotinued. The 
patient improved remarkably with resolution of rashes as 
postinflammatory hyperpigmentation [Figure 3]. At that 
time, it was decided to treat the patient with decitabine 
intravenous before proceeding with an allogeneic 
transplant procedure. She tolerated decitabine without 
complications, and no recurrence of skin lesions was 
noted, thus confirming causal association of azacitidine 
with cutaneous vasculitis.

Azacitidine is a new drug to prolong survival and improve 
quality of life in patients with MDS while maintaining 
a controllable adverse effect profile.[3] Skin reaction at 
the injection site is a common adverse effect. However, 
other adverse effects in the skin are uncommon.[4] The 
adverse reactions to azacitidine include cytopenia, 
injection-site reactions, and gastrointestinal symptoms. 
Usually, adverse events occur transiently at the beginning 
of the treatment cycle and are resolved during ongoing 
therapy.[4] With regard to skin reactions, injection-site 
reaction occurs in 46%–72% of patients as toxic reaction 
and usually resolves during the treatment. Other skin 
reactions are uncommon.[3,4] Almeida reported generalized 
urticarial skin reaction in patients treated with azacitidine 
and recommended the use of concomitant low-dose 
steroids.[5] Azacitidine-associated Sweet’s syndrome 
was also reported with prompt symptom resolution after 
discontinuation of azacitidine use and administration of 
appropriate corticosteroid therapy.[6] Azacitidine caused 
allergic reactions as well as toxic reaction in our case. 
While toxic reaction at the injection site is common, 
allergic reaction is not widely known. We should 
require attention to systemic skin reactions because the 
incidences are likely to increase with the increasing use 
of azacitidine.

To the best of our knowledge, this is the first case report of 
a leukocytoclastic vasculitis associated with azacitidine, 
and hence it should be considered as a possible cause 
while evaluating a case of drug-induced leukocytoclastic 
vasculitis in MDS patients.
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A 25-year-old female came with complaints of a few 
fluid-filled lesions located over her wrist, back and fingers 
associated with burning and itching since one day. She stated 
that these lesions had appeared within a few hours of taking 
a single dose of oral doxycycline which was prescribed to 
her by an ophthalmologist for recurrent chalazion along 
with topical steroids for a few days. On deep probing, she 
recollected to have had a previous episode of a similar 
reaction at the same site after taking the same drug 3 years 
back which healed with residual pigmentation. Her medical 
history was insignificant. The patient denied taking any 
concomitant drug or any other new drug in the preceding 
days.

Cutaneous examination revealed a well-defined oval, 
erythematous, bright red patch measuring about 2–2.5 cm 
with central vesicle and erythematous halo over the left 
wrist and the left little finger and lesion with central 
violaceous hue and halo of pallor with peripheral erythema 
over the back [Figure 1]. Complete blood count and 
biochemical investigations were normal. A biopsy from 
the lesion showed a few necrotic keratinocytes with 
hydropic degeneration and superficial dermal infiltrate 
of admixture of lymphocytes with few eosinophils and 
neutrophils along with melanin incontinence in the upper 
dermis [Figure 2]. Thus, based on history and examination, 
a diagnosis of fixed drug eruption (FDE) to doxycycline 
was made. The patient was told to stop the offending 
agent and was started on oral antihistamine and topical 
steroid with complete recovery of symptoms in five days. 
Doxycycline was thought to be the causative agent for 
FDE in this patient based on history and clinical criteria. 
However, the patient did not consent for a provocative test 
or a patch test. Naranjo algorithm for causality assessment 
revealed a score of 9.

QUESTIONS
•	 Why	the	diagnosis	of	FDE	was	made	in	this	case?
•	 Which	are	the	other	causative	agents	implicated	in	

causing	FDE?
•	 If	this	patient	requires	antibiotic	or	pain	relievers	

what	drug	substitution	should	be	done	in	this	case?
•	 What	are	the	mechanism	and	different	types	of	FDE?
•	 How	can	FDE	can	be	prevented	in	future?
•	 Are	there	any	reliable	diagnostic	tests	for	confirming	

the	diagnosis	and	identifying	causative	agent	of	FDE?
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Figure 1: Violaceous patches with halo of erythema over the finger and back.

Figure 2: Biopsy from the lesion showing occasional keratinocyte necrosis 
with hydropic degeneration of basal layer, pigment incontinence and a mixed 
lymphohistiocytic, neutrophils, and eosinophils infiltrate on H and E ×100.
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ANSWERS

Why the diagnosis of fixed drug eruption was made in 
this case?
Within a few hours of intake of doxycycline, the patient 
developed the fluid filled lesions associated with burning 
and itching over the wrist, trunk, and finger. There was no 
history of any concomitant drug intake with this medication 
as well as the presence of significant temporal correlation 
between the intake of drug and occurrence of the classical 
target like skin lesions. Furthermore, there is significant 
history of the similar episode on intake doxycycline as per 
history of the patient. In addition, previous reports of similar 
adverse cutaneous reactions due to suspected drug in the 
literature helped in making causality assessment. Naranjo’s 
score for doxycycline was 9 indicating “definitive” causal 
association.

Which are the other causative agents implicated in 
causing fixed drug eruption?
The most common drugs causing FDE are antibiotics 
such as trimethoprim-sulfamethoxazole, penicillin 
(amoxicillin, ampicillin), fluoroquinolones, tetracycline 
(minocycline, doxycycline), erythromycin, followed by 
nonsteroidal anti-inflammatory drugs (NSAIDs; diclofenac 
sodium, aspirin, naproxen, and ibuprofen).[1] Other 
drugs implicated include metamizole, phenylbutazone, 
paracetamol, mefenamic acid, metronidazole, tinidazole, 
chlormezanone, belladonna, griseofulvin, phenobarbitone, 
diflunisal, pyrantel pamoate, clindamycin, allopurinol, 
orphenadrine, albendazole, dapsone, phenolphthalein, 
oral contraceptives, phenacetin, panmycin, sulfonamide, 
sulfasalazine, benzodiazepines and chlordiazepoxide, 
hyoscine butylbromide, and quinine[2,3]

If this patient requires antibiotic or analgesics what drug 
substitution should be done in this case?
The offending drug should be strictly avoided. Alternative 
antibiotics such as cephalosporins, aminoglycosides, 
macrolide group can be prescribed, though FDEs to 
macrolides have also been occasionally reported. Hence, 
safer alternatives include azithromycin, clarithromycin, 
aztreonam, and linezolid.

NSAIDs-induced FDE seems to be selective and according 
to some studies,[4] it does not show a cross-reactivity 
between the drugs. Alternative preparations for pain relief 
include tramadol, newer selective COX-2 inhibitors such 
as etoricoxib, rofecoxib, although a few reports of FDEs 
secondary to its use do exist.

What are the mechanism and different types of fixed drug 
eruption?
FDE is believed to be a lymphocyte CD8-mediated reaction; 
wherein the offending drug may induce local reactivation 
of memory T cell lymphocytes localized in epidermal and 
dermal tissues and targeted initially by the viral infection.[5] 
Certain individuals may be genetically predisposed.[6]

The offending drug probably acts as a hapten which 
preferentially binds to basal keratinocytes, eliciting an 
inflammatory response.[7] Through liberation of cytokines 
such as tumor necrosis factor-alpha, keratinocytes may 
locally up-regulate expression of the intercellular adhesion 
molecule-1 (ICAM1).[8] The up-regulated ICAM1 has been 
shown to help T cells (CD4 and CD8) migrate to the site 
of an insult.[9,10]

CD8 cells perpetuate tissue damage by producing 
inflammatory cytokines interferon-gamma and tumor 
necrosis factor-alpha. CD8 cells isolated from active 
lesions have also been shown to express alpha E beta 7, a 
ligand for E-cadherin, which may further contribute to the 
lymphocyte’s ability to localize to the epidermis. Other cell 
surface molecules, such as CLA/alpha4beta1/CD4a that bind 
E-selectin/vascular cellular adhesion molecule-2/ICAM1 
help to further attract CD8 cells to the area.[11]

Changes in cell surface markers allow vascular endothelium 
to select CD4 cells for migration into active lesions. 
These regulatory CD4 cells likely produce interleukin 10, 
which has been shown to help suppress immune function, 
resulting in a resting lesion.[11] As the inflammatory response 
dissipates, interleukin 15 expression from keratinocytes is 
thought to help ensure the survival of CD8 cells, helping 
them fulfill their effector memory phenotypes. Thus, when 
re-exposure to the drug occurs, a more rapid response 
develops in the exact location of any prior lesions.[11]

FDE characteristically recurs in the same site or sites each 
time the drug is administered, and the number of sites 
may increase with subsequent exposure.[1] FDE presents 
mainly as sharply marginated, round or oval itchy plaques 
of erythema and edema becoming dusky violaceous and 
sometimes vesicular or bullous.[1] Most of the reactions 
occur within 30 min to 1 day of drug exposure.[3] The lesions 
may be solitary or multiple. The most common sites are the 
genitalia in males and the extremities in females.[3] Lesions 
can also be seen on the oral cavity, perianal, periorbital, and 
trunk.[1] They may be bullous, pigmented, or nonpigmented. 
Pigmented lesions can be seen in pigmented individuals 
and heroin addicts. Nonpigmented lesions are reported with 
pseudoephedrine use.[12]
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How can fixed drug eruption can be prevented in future?
Once it is confirmed that patient has FDE due to a particular 
drug, the patient should be counseled and educated about 
it and explained that such episode may recur in future with 
intake of offending drugs. A drug allergy card should be 
given to patient mentioning offending drug. Patients should 
be instructed to show this card to doctors if they are required 
to take medications for any ailment. Desensitization to 
medications has been reported in the literature, but this 
should be avoided unless no substitutes exist.

Are there any reliable diagnostic tests for confirming the 
diagnosis and identifying causative agent of fixed drug 
eruption?
Certain causality assessment scales regarding drug reaction 
have been described like the Naranjo adverse drug reaction 
probability scale or the WHO-UMC causality assessment 
system.[13,14] In our case, the association was “definite” and 
“certain” as per the Naranjo scale and WHO-UMC causality 
assessment system, respectively. For nonimmediate drug 
reactions such as FDE, patch tests, together with delayed 
reading intradermal tests, lymphocyte transformation tests, 
and oral challenges can be used in selective cases.[15]

Rechallenging the patient to the suspected offending drug 
is the only known test to possibly discern the causative 
agent. Patch testing of the suspected drug to lesional and 
nonlesional skin has been helpful in a few instances. The 
exact protocol of patch testing is varied. Patch testing and 
oral provocation have been used to identify the suspected 
agent, especially when more than one offending agent 
is suspected as well as to check for cross-sensitivities to 
medications.[16,17] A refractory period has been reported in 
FDE; therefore, a delay before and between patch testing 
and oral provocation is recommended. One study used an 
8-week time window after lesion resolution and between 
tests, which yielded positive results.[18] Patch testing must 
be performed on a previously involved site; otherwise, a 
false-negative result is likely.[17] Some locations may be 
inappropriate for patch testing; thus, clinical discretion is 
advised. Once patch testing is complete, oral provocation 
should follow, with the least likely culprits and the negative 
patch test agents first, followed by more likely causes. 
Oral provocation is thought to be the only reliable way to 
diagnose FDE.

A biopsy to confirm the diagnosis should be done when 
diagnosis is doubtful, especially when presentation is 
atypical or in case of nonpigmented FDE. Histopathologic 
findings of FDE are characterized by basal cell vacuolization 
with pigment incontinence. Scattered necrotic keratinocytes 
with eosinophilic cytoplasm and pyknotic nucleus in the 

epidermis. Infiltration by lymphocytes, histiocytes, and 
neutrophil polymorphs is evident in the upper dermis.[19]

How fixed drug is treated?
Acute episode of FDE is treated with antihistamines and 
topical corticosteroids when FDE is mild or when skin or 
mucosal involvement is limited. When lesions are multiple 
or extensive and when mucosal involvement is severe, even 
a short course of systemic corticosteroids can be used. In 
our experience, cyclosporine has also been useful in the 
treatment of FDE. There are several reports of FDE due 
to cetirizine, levocetirizine with cross-reactivity to other 
antihistamines in piperazine group like hydroxyzine.[20-23] 
In such cases, piperidine antihistamines like fexofenadine 
or loratadine can be given.

Postinflammatory pigmentation due to FDE is dermal and 
thus very difficult to treat. It fades eventually over a long 
period.
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Abstract 
Background: Lichen planus is a difficult condition to treat and is often disappointing for dermatologist. Many a times it’s 

associated with relapse. There is long list of topical & systemic therapies for its treatment. 

Aim & Objectives: the objective of this study was to compare the efficacy and safety of methotrexate and low molecular weight 

heparin in generalized lichen planus patients along with 6 months follow up. In this study 40 patients with generalized lichen 

planus were enrolled after basic evaluation 20 patients(11 males, 9 females) were started on low dose methotrexate & 20 

patients(11 males, 9 females) on low molecular weight heparin. The response rate were appraised after once a week for 16 to 24 

weeks for both methotrexate & low molecular weight heparin. Six month follow up was done for evaluating the recurrence rate. 

At the end of 16 to 24 weeks of treatment with methotrexate 19 of 20 patients showed 90% improvement, 1 patient did not 

tolerate methotrexate after 4 weeks because of its adverse effects. Only 3 patients were showed relapse after discontinuation of 

therapy at 3, 2.6, 2 months respectively. 

At the end of 16 to 24 weeks of treatment with low molecular weight heparin complete remission of skin lesions in 13 of 20 

patients with 80% improvement. Also 7 patients showed relapse after discontinuation of therapy at 2, 3, 3.6, 1.6, 4, 2, 6 months 

respectively. 

Conclusion: Overall we want to emphasized that low dose oral methotrexate is effective & is a reasonably safe option for 

generalized LP. There was better tolerance by patients with low recurrence rate than subcutaneous low molecular weight heparin. 

 

Keywords:  Generalized Lichen planus, Methotrexate, Low molecular weight Heparin 

 

Introduction 
Lichen planus (LP) is a chronic inflammatory 

disease affecting skin, mucosae (oral and /or genital), 

nail, scalp. Although the pathogenesis of LP is unclear 

& the target antigens are still elusive, there is some 

evidence that T lymphocytes infiltrating the epidermis 

and dermis act as effector agents against 

keratinocytes.(1) 

Short course of systemic corticosteroids is usually 

recommended as first line treatment for generalized LP, 

but recurrences are frequently seen after treatment 

withdrawal. A wide range of systemic drugs like 

metronidazole, acitretin, cyclosporine, griseofulvin, 

itraconazole, mycophenolatemofetil, azathioprine and 

phototherapy have been used in its management besides 

topical therapies.(2) However, most of these are case 

studies using either oral methotrexate in generalized LP 

or Low molecular weight Heparin in generalized LP. 

To the best of our knowledge this is first study to 

compare the efficacy of this both drugs in generalized 

LP. 

Methotrexate is a gold standard in management of 

psoriasis, but it has rarely been used for generalized LP. 

Given its low cost oral administration, proven efficacy 

& safety with regular monitoring after chronic use in 

psoriatic patients, it could prove to be a safe option for 

LP also. Recently, Turan et al, in retrospective review 

of 11 cases of LP treated with methotrexate, found it to 

be a useful agent.(3) 

LP may represent a type IV hypersensitivity 

response to an antigenic stimulus residing within the 

epithelium.(4) Heparin CD4+ lymphocytes have been 

shown to produce endoglycosidase (heparanase), which 

allows them to penetrate into subendothelial basal 

lamina. Low molecular weight Heparin (clexane) has 

been shown to inhibit expression of heparanase. 

Heparin has been shown to inhibit delayed type 

hypersensitivity response at very low doses & proven 

effective in various types of LP.(5-9) 

The aim of this study to compare the efficacy, 

safety and therapeutic response to both drugs in 

generalized LP. 

 

Patients & Methods 
Patients clinically diagnosed to have generalized to 

have generalized lichen planus with papular and plaque 

lesions involving at least 5% body surface area 

involvement were included into the study after taking 

informed consent. The study period was 4 years. 

Institute ethics committee approval was taken. The 

diagnosis of lichen planus was done solely on the 

clinical basis. Baseline investigations for both group 

patients included complete blood count, liver and renal 

function tests, chest x ray, hepatitis B surface antigen 

and hepatitis C antibody. Following were exclusion 

criteria: pregnant or lactating women, hemoglobin 

<9gm%, leukocyte count <4000/mm3, platelet count 

<100000/mm3, liver enzymes >2 times the upper 
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reference range, active tuberculosis, hepatitis B surface 

antigen and hepatitis C antibody positive status. 

Subsequent investigations included hemogram repeated 

every 2 weeks for 1 month and monthly thereafter, liver 

and renal function tests repeated after 1 month of 

methotrexate & Enoxaheparin initiation & every 2 

months thereafter. Methotrexate was stopped in patient 

who developed significant derangement in the 

haemogram and biochemical parameters anytime 

during the follow up visits. 

Adult patients were treated with once weekly dose 

of 15 mg for children and adolescents, the dose was 

estimated according to body weight (0.25mg/kg). Folic 

acid tablets were given on the day before & after 

methotrexate intake in a dose of 5 mg/day irrespective 

of body weight. Enoxaheparin was administered 

subcutaneously at a dose of 5 mg once a week. Oral anti 

histamines & emmolients were allowed as & when 

necessary. However topical corticosteroids were not 

allowed. 

On every follow up visit, they were asked to assess 

by themselves, the overall improvement in disease 

severity & express it in percentages. The assessment 

was based on the following parameters: reduction in the 

appearance of new lesions, elevation of lesions & 

pruritus. The improvement was graded as complete 

improvement (>90%) or partial improvement (<90%). 

Any side effects that occurred were also noted at each 

follow up visit. All patients follow up done for 1 year. 

The objectives of this study was to assess 

percentage decrease in disease severity after 24 weeks 

of both treatment. Another objective to assess the time 

taken for complete clearance of disease & incidences of 

side effects after both drugs. The treatment was 

continued till complete clearance of lesions or 

maximum duration 6 months whichever occurred 

earlier. Post treatment follow up was carried out up to 1 

year of treatment completion to detect any relapse. 

Relapse was defined as appearance of any new lesions 

during post treatment follow up. 
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Results 
A total of 45 patients were screened for the study. 5 patients were excluded due to chronic hepatitis B, hepatitis C, & Alcoholic liver disease. We made two groups for 

this study Group A contains 20 patients who were treated with methotrexate & Group B contains 20 patients who were treated with Enoxaheparin. Demographic 

characteristics, clinical data & final response rate with follow up of patients with generalized lichen planus treated with methtrexate showed in Table 1 & treated with 

Enoxheparin showed in Table 2. 

 

Table 1: Clinical data and treatment results of patients treated with methotrexate 
Pt 

no 

Age 

(yrs) 

Sex Duration of 

disease 

(months) 

Extracutaneous 

involvement 

Previous 

treatment 

Initial dose 

of Heparin 

(mg/SC) 

Total 

dose (mg) 

Total no of 

doses 

Adverse 

drug 

reaction 

Relapse Status of 

treatment 

Duration of 

treatment (wks) 

CR NC 

1 12 M 18 - Anitihistamin

ics and 

emollients 

5 80   - 2 m Complete 16 

2 38 F 6 Oral Topical CS 5 120   - - Complete 24 

3 32 F 8 - - 5 120   - 3m Complete 24 

4 38 M 9 - - 5 120   - 3 ½ m Complete 24 

5 30 F 18 Oral, genital Topical CS 5 120   - 1 ½ m Complete 24 

6 58 M 24 Oral, genital - 5 120   - 4 m Complete 24 

7 40 F 3 - - 5 100   - 2 m Complete 20 

8 65 M 12 - - 5 120   - 6 m Complete 24 

9 20 F 9 - - 5 120   - - Complete 24 

10 24 M 6 - - 5 120  + - - Complete 24 

11 39 M 12 - - 5 120  + - - Complete 24 

12 45 F 6 - - 5 100  + - - Complete 20 

13 49 F 11 Oral Topical CS 5 100  + - - Complete 20 

14 63 M 4 - - 5 120  - - - Complete 24 

15 55 M 10 Genital Topical CS 5 100  + - - Complete 20 

16 25 F 2 - - 5 120  + - - Complete 24 

17 35 F 3 Oral Topical CS 5 100  + - - Complete 20 

18 69 M 18 - - 5 120  - - - Complete 20 

19 51 M 9 - - 5 120  - - - Complete 24 

20 45 M 8 - - 5 20  - - - complete 24 
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Table 2: Clinical data and treatment results of patients treated with low molecular weight heparin 
Pt 

no 

Age 

(yrs) 

Sex Duration 

of disease 

(months) 

Extracutaneous 

involvement 

Previous 

treatment 

Initial dose of 

Heparin 

(mg/SC) 

Total 

dose (mg) 

Total no of doses Adverse drug 

reaction 

Relapse Status of 

treatment 

Duration of 

treatment 

(wks) 
CR NC 

1 12 M 18 - Anitihistam

inics and 

emollients 

5 80   - 2 m Complete 16 

2 38 F 6 Oral Topical CS 5 120   - - Complete 24 

3 32 F 8 - - 5 120   - 3m Complete 24 

4 38 M 9 - - 5 120   - 3 ½ m Complete 24 

5 30 F 18 Oral, genital Topical CS 5 120   - 1 ½ m Complete 24 

6 58 M 24 Oral, genital - 5 120   - 4 m Complete 24 

7 40 F 3 - - 5 100   - 2 m Complete 20 

8 65 M 12 - - 5 120   - 6 m Complete 24 

9 20 F 9 - - 5 120   - - Complete 24 

10 24 M 6 - - 5 120  + - - Complete 24 

11 39 M 12 - - 5 120  + - - Complete 24 

12 45 F 6 - - 5 100  + - - Complete 20 

13 49 F 11 Oral Topical CS 5 100  + - - Complete 20 

14 63 M 4 - - 5 120  - - - Complete 24 

15 55 M 10 Genital Topical CS 5 100  + - - Complete 20 

16 25 F 2 - - 5 120  + - - Complete 24 

17 35 F 3 Oral Topical CS 5 100  + - - Complete 20 

18 69 M 18 - - 5 120  - - - Complete 20 

19 51 M 9 - - 5 120  - - - Complete 24 

20 45 M 8 - - 5 20  - - - complete 24 
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In Group A 20 patients(11 male & 9 female), the 

age of patients ranges from 12 years to 69 years the 

mean 47.35+14.81 years. And  Group B 20 patients(11 

male & 9 female), the age of patients ranges from 6 

years to 68 years the mean 41.65+15.56 years paired “t” 

at 1.186 d.f. = 38, P value =0.243, which was 

statistically not significant. Similar with duration of 

disease in group A ranges from 2 months to 24 months 

mean was 7.85+4.70 months, with group B ranges from 

2 months to 24 months mean was 9.5+5.56 months,  

paired “t” at 1.102, d.f. = 38, P value =0.318, which 

was statistically not significant. 

Total doses of methotrexate required to cleared the 

disease ranges from 120mg to 360mg, median 330, Q1 

255, Q3 360 n+ sd 300+79.67 and with enoxheparin 

ranges from 20 to 120 median 120, Q1 100, Q3 120 

n+sd 108+ 23.75. According to Mann Whitneys U test 

is statistically significant p value <0.001 at Z5.405. 

Duration of treatment for group A (methtrexate) 

was ranging from 4 weeks to 24 weeks the mean 

20.73weeks+3.95 And for group B (heparin) ranging 

from 4 weeks to 24 weeks mean 22.4=2.39 paired t test 

=1.598 at d.f.=37, p-value=0.119 which was not 

statistically significant. 

Adverse drug reaction for group A noted for 1 

patient & for group B no adverse reaction noted 

According to fishes exact test p value=1. 

Relapse of disease in patients who were taking 

methotrexate was 3/20(15%) and with heparin 

7/20(35%) according to chi square test =2.133 at d.f.=1, 

pvalue=0.144 which was statistically not significant. 

Complete clearance of disease in patients who were 

taking methotrexate was 19/20 and with heparin 13/20 

according to Fischers exact test pvalue=0.043 which 

was statistically significant. In our study we want to 

emphasized that methotrexate is a better drug in 

generalized lichen planus for complete clearance of 

disease, with lesser relapse rate. 

 

Discussion 
Lichen planus represents T-cell mediated 

autoimmune damage to basal keratinocytes that may 

express altered self-antigen or in cases trigged by 

exogenous agents, processed antigens present on 

keratinocyte surface.(10) When precipitating factor is 

known, removal of such an agent may be helpful. 

Spontaneous remission of cutaneous lesion has been 

observed in up to one third of patients after 1 year of 

onset.(11) Lichen planus may be completely 

asymptomatic or associated with significant pruritus. 

Even though it subsides spontaneously or is not 

associated with symptoms, post-lichen planus 

violaceous or brownish pigmentation may persist for 

long time and it’s associated with significant cosmetic 

disability, particularly in pigmented races like ours. 

Therefore, early aggressive treatment of LP is 

reasonable approach. 

Methotrexate is an antimetabolite used to treat 

various malignancies and autoimmune inflammatory 

diseases. It is a competitive inhibitor of dihydro folate 

reductase, which is involved in conversion of folic acid 

to reduce folate cofactors, required for 1- carbon unit 

transfers in DNA synthesis. Thus, it inhibit replication 

of T & B lymphocytes. Methotrexate possesses both 

immunomodulatory & anti-inflammatory properties. 

Other potential mechanisms of methotrexate activity in 

skin diseases are suppression of inflammatory cell 

chemotaxis, inhibition of monocyte/ macrophage 

activation, and inhibition of histamine release from 

basophils.(12) 

The beneficial role of methotrexate in lichen 

planus, cutaneous,(3) oral(13,14) and erosive valvo-

vaginal,(14-16) has recently been established. Lundqvist 

et al.(2002) assessed the role of weekly methotrexate 

(10-15mg) in addition to topical corticosteroids in 

severe mucosal LP involving oral & genital mucosa of 

their 4 patients after 17 months of treatment, they found 

methotrexate to be effective and safe in LP.(14) Similarly 

in our study 7/20 patients having oral and genital LP al 

are responded well with 6 months of methotrexate 

treatment. All patients are follow up upto 1 year only 

one patient had recurrence after 3 months. 

Tauran et al., in a retrospective review of 11 

patients of generalized LP treated with methotrexate 

(weekly 15-20mg), observed improvement of 

mucocutaneous lesions after first month of initiation of 

treatment.(3) Complete resolution of pruritus & 

disappearance of skin lesions was observed in 10 

patients at the end of 1 month. Their treatment regimen 

were well tolerated by 10 while in one, it had to be 

discontinued after 4 weeks due to intolerable nausea & 

fatigue. Their treatment period spanned between 5 to15 

weeks with total cumulative dose required varied 

between 65 to 260 mg. within 6 month post treatment 

follow up, one patient had recurrence after 2.5 months.  

Our study findings are also in concordance with 

these studies. By the end of 24 weeks of treatment, 85% 

of our patients had complete remission and only 3 

patients had relapse after 3, 2.5, 2 months respectively. 

We only included patients with generalized LP with 

papular and plaque lesions as in other forms of 

cutaneous LP, the treatment is less defined. Provided 

that it requires lower doses of methotrexate for shorter 

duration and given the fact that LP is not as chronic or 

relapsing as psoriasis, we recommend that weekly 

methotrexate can be used as alternative to oral 

corticosteroids in treatment of generalized LP, both in 

children and adults. Regular monitoring of 

haematological & biochemical parameters are, 

however, imperative as recommended for treatment of 

psoriasis. 

The infiltrating cells in LP are predominantly T 

lymphocytes with very few B lymphocytes More than 

90% are activated T lymphocytes expressing HLA-DR 

antigen & some interleukin-2 receptor.(17) At the early 
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stage of the LP, the number of Langerhen’s cells is 

increased in the epidermis. Specific conjunction 

between CD4+ T lymphocytes, Langerhen’s cells, 

CD8+ T-cell lymphocytes & macrophages have been 

shown in LP lesions with immunoelectron 

microscopy.(18) It probably represents a cell-mediated 

immunological response to an induced antigenic change 

in the skin and mucosa.(3) The ability of activated T 

lymphocytes to penetrate into the extracellular matrix & 

migrate to target tissue was found to be related to the 

expression of this heparanase enzyme.(19) In vitro &in 

vivo studies in animal model showed that heparin 

molecules inhibited expression of T- lymphocytes 

heparanase and, in low doses in mice, inhibited T- cell 

migration & delayed type hypersensitivity.(20) 

Enoxaparin is a low-molecular-dose heparin. It 

have been evaluated in a number of clinical trials & 

have been shown to be safe and effective 

anticoagulants. 

Previous studies have shown that a small dose of 

enoxaparin(3 mg/week subcutaneously) is effective in 

the treatment of LP.(7-9) Our results are similar with 

these study results. There are two studies that failed to 

demonstrate a beneficial effect of enoxaparin in the 

treatment of LP.(21,22) 

As shown in the present study, the administration 

of 3-mg/week enoxaparin in subcutaneous injection for 

the treatment of LP is effective, safe & harmless. 

Complete remission was observed in 13 of 20 

patients(65%) who had generalized LP.  

The rapid improvement of skin and oral, genital 

lesions in 6 patients after enoxaparin treatment suggest 

that enoxaparin could be effective for mucosal lesions. 

And 7 of 20 patients had relapse after stopping the 

treatment. Although spontaneous remission may occur 

in LP, the rapid improvement of skin, oral and genital 

lesions in 6 patients after enoxaparin treatment suggest 

that it is safer alternative therapy for LP where we 

cannot use methotrexate. 

 

Conclusion 
To summarize the findings of our study 

metrhotrexate works wonderfully in generalized LP 

with mucosal involvement and lesser relapse rate than 

enoxaparin. 
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Abstract

Internal fixation for long bone tumors is still a debatable topic. Approximately 75% of children present
with pathological fracture in case of unicameral bone cyst and osteoid osteoma. We report a case of unicameral
bone cyst of neck of femur and another case of osteoicl osteoma at clistal entl of fibula wherein botir the cases

underwent bone curettage and prophylactic internal fixation. After 3 months of follow up both the patients
are having full range of movemenb of the affected joint and are walking full weight bearing, Five year follow
up, No recurrance, Prophylactic internal fixation showed good results and can prevent pathological fracture
in future in bone fumors.

Keywords: Unicameral Bone Cysf Osteoid Osteoma; Prophylactic Internal Fixatiorl Pathological Fracture,

[ntroduction

Simple, or unicameral, bone cysts are a benign
lesion in growing children. Cysts are more common
in males (70%) andtypically present in the proximal
humerus (70%) or femur (25%). While exact figures

- 
are unknown, it is estimated tli-at approximately 75%
of children present with pathological fracture [1].
Cysb heal in less than 15% of children following
fracture [2]. Although unicameral bone cysts are
believed to resolve with skeletal maturity, without
treatment these children are at risk for pain, or
recurrent fracfure leading to activity restriction for
manyyears.

Osteoid osteoma is a relatively common bone
tumor, accountingfor approximately one tenthof all
symptomatic benign bone tumors and 5% of all
primary bone tumors. Osteoid osteoma is generally a
condition of the young, but it can affect a wide range
of individuals aged 8 months to 70 years. The
literature reports that people aged 10-30 years are

p Red Flower Publication Pvt, Ltd.

mostsusceptible. Men are affected more frequently
than women. The lower extremities are the most
common sites of osteoid osteomas. The femur,
particularly the intertrochanleric or intracapsular
regions of the hip, is affected in two thirds of cases

[3]. The diaphyseal part of th,e tibia and the humerus
are other conunon sites.

Recurrent pathological fractures in children with
unicameral bone cysts and osteoid osteoma require
immobilization, and/or internal fixation, and
restriction of activitids. Recurrent fractures,
particularly in the lower limb, may also cause limb
length discrepancy and deformity. In addition,
children are often afraid of their usual play activities
or are restricted from all sporting acfivities by their
parents or physician because of the concern of
fracture(s). Finally, some children with unhealecl
cysts complain of pain [4]. Although the origin of
this pain is unclear, the pain seems to resolve with
the healing of the cyst Thus despite the benign nahrre
of these lesions, unicameral bone cyst and osteoid
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osteoma can have significant detrimental ef{ects on
otherwise normal children and their families.

Prophylactic internal fixation is routinely not done
but can prove as a better treatment option in nany
bonefumors.

Case Report 1:

L.

We report a case of 11 year old boy presented with
complaints of pain and swelling at the right hip.
There was no history of trauma. On local
examination tenderness was present at right hip anct
range of movements of the right hip joint were
restricted and painful. Radiography revealed a lytic
lesion involving neck of the femur (Figure 1). After
obtainingfibress, patientwas taken to surgerlr, where
the cavity was curetted and Internal Fixation using 3
Titanium Elastic Nail System was done pigure 2).
Tissue with affectect bone *u, ,"i-rt for
Histopathological evaluation which was reported
as unicameral bone cyst. Post operation partial
weight-bearingwas allowed. After 3 month of follow-
up, the patient is walking uruupported, able to squat
(figure 3) with full range of movements (figure 4) and
there is no parL and the radiograph shows complete
obliteration of the cavity.

Fig. 1: Plain X-ray4Pview of pelvis withbilateral hip showi.rg
a lytic lesion in the neck of right femur suggestive of unicameral
bone ryst.

Fig.2: Post-operative Plain X-ray AP and Lateral view of
right femur showing TENS in situ

!

Fig. 3: Showing patient is able to squat completely

Fig.4: Showing patient is able to perform full range of
movements of the right hip joint.

Case Report2

A 13 year old boy presenting with complaints of
pain and swelling over lateral aspect of right lower
leg. There was a history of injury to school bench. On

rlocal examination tenderness was present at right
distal leg lateral aspect and range of movements of
the right ankle joint were restricted and painful;
Radiography revealed a lytic lesion with nidus in
cavity involving the right lateral malleolus (Figure
5). After obtaining fitness, patient was taken to
surgery, where the cavity was curetted and Internal
Fixation using semi tubular plate was done (Figure
6). Tissue was sent for histopathological evaluation
which reported as osteoid osteoma. Post operation
partial weight-bearing was allowed. After 3 month
of follow-up, the patient is walking unsupported,
there is full range of movement at the ankle joint,
there is no pain, and the radiograph shows complete
obliteration of the cavity. Follow after 5 years - no
recurrance.
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v Fig.5: Plain X-ray AP and Lateial view of distal tibia and
fibula showing osteoid osteoma (arrow) in distal third of
fibula.

Fig. 6: Postoperative X-ray AP and Lateral view of distal
tibia and libula after excision of lesion and internal fixation
with semi tubular plate .

Discussion

of surgical technique, recurrence of UBCs is
common [7].

The diagnosis of an osteoid osteoma is usually
based on clinical and radiographic findings.
Conventional racliographs can show the nidus as a

small lytic spot surroundeci by a radiolucent ring.
Flowever, about a quarter of ostecid osteomas are
not detected on plain radiographs alone. In such
cases, CL bone scintigraphy, magnetic resonance
imaging and angiography are useful in making the
correct diagnosis [8]. Surgical treatment including
excision of the nidus is usually curative, and is the
treatment of choice. Recently, minimally invasive
techniques, such as percutaneous trephine or drill
resectior! with or without the subsequent injection
of ethanol and thermal destruction with laser
photocoagulation or radiofrequency ablatiory have
been used for the removal or destruction of the nidus
[9]. Prophylactic internal fixafion as done in our study
prevents the chances of pathological fracture in
fufure and hence is a safe techrdque.

Conclusion

In our study, prophylactic internal fixation showed
good results and can prevent pathological fracture
in fufure inbone tumors.
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Case Report 

Left ventricular mass - a facade for left ventricular calcification 

Prabhu Halkati, Suresh Patted, Ranjan Modi*  

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Calcification overlying the left side of the heart on a chest 

radiograph may involve either the pericardium or, 

alternatively, the myocardium in association with a left 

ventricular aneurysm.  

Pericardial calcification was found primarily over the 

right-sided cardiac chambers and in the atrioventricular 

grooves, infrequently over the base of the left ventricle, 

and rarely over the apex of the left ventricle.  

When the left ventricle was involved, there was always 

more extensive calcification elsewhere in the 

pericardium. Myocardial calcification occurred 

predominantly in the apex of the left ventricle, although it 

was rarely confined to the posterior wall of the left 

ventricle. Isolated calcification in the region of the left 

ventricular apex, therefore, strongly suggests left 

ventricular aneurysm.  

CASE REPORT 

We present a 45 year old patient with old anterior wall 

myocardial infarction who presented with calcification of 

the apex with no aneurysm on echocardiography (Figure 

1).  

 

Figure 1: Two dimensional echocardiography showing 

the left ventricular calcification. 

ABSTRACT 

 

Calcification overlying the left side of the heart on a chest radiograph may involve either the pericardium or, 

alternatively, the myocardium in association with a left ventricular aneurysm. Pericardial calcification was found 

primarily over the right-sided cardiac chambers and in the atrioventricular grooves, infrequently over the base of the 

left ventricle, and rarely over the apex of the left ventricle. When the left ventricle was involved, there was always 

more extensive calcification elsewhere in the pericardium. Myocardial calcification occurred predominantly in the 

apex of the left ventricle, although it was rarely confined to the posterior wall of the left ventricle. Isolated 

calcification in the region of the left ventricular apex, therefore, strongly suggests left ventricular aneurysm. Isolated 

idiopathic left ventricular calcification without any detectable abnormality is a rare phenomenon and found to be 

worth reporting.  
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Figure 2 (A-C): MRI cardiac imaging revealing 

calcification of the left ventricle. 

 

Figure 3: Cardiac catherization showing the extensive 

calcification of the left ventricle. 

The patient underwent MRI cardiac imaging which 

revealed calcification of the left ventricle (Figure 2A-C) 

which was confirmed on cardiac catherization (Figure 3). 

No calcium or parathyroid abnormalities could be 

detected in the patient after lab investigations.  

DISCUSSION 

Metastatic calcification of various organs including 

myocardium has been reported with HTLV-1 infection, 

but in our case, HTLV-1 was negative.
1,2

 Myocardial 

calcification has been reported after orthotopic heart 

transplantations or unselected bone marrow 

transplantation to acute myocardial infarction in an 

animal model.
3,4

 The ventricular calcification have been 

reported as a complication of lymphoma treatment such 

as the adverse effect of irradiation, or drug toxicity.
5
 

Isolated idiopathic left ventricular calcification without 

any detectable abnormality was found to be worth 

reporting 
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Need to study biostatistics in medical curriculum
The medical practitioner in the 21st century will need 
a far greater ability to evaluate new information than 
in the past. A good understanding of  biostatistics can 
improve clinical thinking, decision‑making, evaluations, 
and medical research. Undoubtedly, medical professionals 
are becoming aware of  the importance of  learning and 
applying biostatistical methods in their research.[1] It 
has been observed that medical students and researchers 
lack sufficient knowledge in understanding statistical 
concepts. This indicates the importance of  improving 
the level of  instruction in this field. Biostatistics is the 
application of  statistics in relation to a question about 
human health. Biostatistical considerations inform the 
design of  medical research studies, their analysis, and the 
interpretation of  the conclusions.[2] It is an inherently 
collaborative discipline that is essential in advancing and 
integrating biomedical, genomic, and clinical research. 
In health‑care sciences, understanding biostatistics 
may have important implications in modulating clinical 
practice as it possesses a large effect on evidence‑based 
diagnostic and treatment applications. Similarly, in 
academics, sufficient knowledge of  biostatistics principles 
is required to successfully conduct a study and correctly 
analyze data derived from clinical investigations. 
Because of  the introduction of  complex statistical data 
elaboration and the importance given to clinical trials, 
basic biostatistical knowledge must be enhanced with 
knowledge of  advanced methods frequently encountered 
in clinical research.[3] The shortage of  expertise 
manifests itself  not only in concrete problems such 
as difficulty in recruiting suitable biostatisticians for 
medical research collaboration but also in less tangible 
ways affecting the quality of  research. There is, however, 
a serious need of  implementation of  biostatistics in 
medical curriculum usage of  statistical software, and 
additional virtual methods will contribute to increasing 
the level of  knowledge and attitude of  the medical 
students toward biostatistics.[4]

The biostatistics curricula for medical students should 
contain descriptive and analytical statistics. In the 
traditional method, the instructor is faced with many 
difficulties while employing complicated mathematical 
formulae. In the new method, however, using statistical 
software helps the instructor and students to solve 
exercises precisely and in a timely manner, and greater 

attention is given to the interpretation of  results. 
Consequently, the introduced techniques help medical 
sciences students to enhance their knowledge and 
attitude and their ability to interpret and understand 
the contents of  statistics. It is recommended that the 
curricula of  biostatistics in medical schools be designed 
based on the application of  a computer and software.

The training method and, accordingly, the curricula 
of  biostatistics courses in medical and paramedical 
schools must be revised. Furthermore, conducting of  
hands‑on workshop is very different from teaching a 
more conventional biostatistics course, and as has been 
observed in other comparable settings, the choice of  
instructors is crucial to its success. The present syllabus 
of  medical education curriculum is very limited and 
this is not sufficient to the present scenario of  medical 
students. Hence, amendments in the present curriculum 
of  medical education and add more portions related to 
biostatistics in the medical education curriculum would 
be helpful for the students.

The teaching and inclusion of  biostatistics in the medical 
curriculum at the medical graduate level are regarded 
by the Medical Council of  India as fundamentally 
important. It is common practice that biostatistics is 
included in the curricula at medical schools all over 
India. The curriculum contents should also be updated 
after every 3 years in light of  latest advancements 
both in the subject of  biostatistics and health sciences. 
Biostatistics and research methodology should be 
taught as a continuum, with its relevance to thinking 
about health and disease. In all medical colleges, 
there should be a separate dedicated Department of  
Biostatistics that can teach and guide the students in 
all phases of  conducting research. Students should be 
taught from a common same standard up‑to‑date and 
self‑explanatory textbook to ensure consistency and 
avoid conflicting terminology. The negativity of  our 
medical students toward biostatistics is real and their 
perception can easily be changed through interactive 
teaching techniques by a trained faculty. One should 
remember that they want to become doctors and not 
biostatisticians. It should be the primary goal of  the 
biostatistics teacher to offset the fear of  biostatistics 
among medical students.

Editorial
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isolated epididymal tuberculosis may not be isolated
in true sense. We report on a rare case of isolated
epididymal tuberculosis in a youngadult

It is generally agreed that tuberculosis of the
epididymis is secondary to tuberculosis of the
genitourinary tract. We report on a case of isolated
tuberculosis of the epididymis in the absence of
obvious renal, bladder or prostatic involvement.

Keywords: Epididymo-Orchitis; Tubercular
Epididymitis; Biopsy; Histopathological
Examination.

[rtroduction

Extrapulmonary tuberculosis (tB) accounts for
about 10% of all tuberculosis cases. Genitourinary
(GU) TB accounts for 30% to 40o/o of all
extrapulmonary TB, second only to lymphonodal
affection [1,2]. In developed countries, urogenital
tuberculosis occurs in 2o/o to 10o/o of cases of
pulmonary tuberculosis, while in developing
countries it occurs in as many as 15 % to 20To of cases

[1]. Tubercle bacilli reach the epididymis by
hematogenous spread. The disease initially affects
the more vascular globus minor. Tubercles form
within the epididymal epithelium elicitinga chronic
inflammatory reaction that subsequently leads to
fibrous narrowing and possible obliteration of the
lumen- With disease progression, large caseous foci
may form leading to a nodular epididymis [1].

It is generally believed that tuberculosis of the
epididymis is secondary to tuberculosis elsewhere
in the genitourinary tract. At times tuberculous
epididymo-orchitis may be the first or only
presentation of GU tuberculosis. It is also well lorown
thatintravenous urogram or urine examination may
fail to identify a renal lesiory therefore all cases of

Case Report

A 32year old unmarried malepatientapproached
the urological services of the hospital with symptoms
of painless scrotal swelling of one month duration.
The patierrt was to get maried and herrce was worried
as to whether this swelling would affect his sexual
life. The patient had no other local/constitutional
symptomssuch as fever,loss of weight/appetite and
pain. Routine urine examination showed no
abnormality. Ultrasonography showed an enlarged
epididymis with secondary hydrocele on the left side.
The righthemiscrotum appeared normal. Therest of
urinary tract appeared normal. A clinical diagnosis
of chronic epididymo-orchitis was made and patient
was put on a course of oral fluoro-quinolones.

The swelling persisted and Magnetic resonance
imaging (MRI) revealed a bulky left epididymis with
mild degree hydrocele. No areas of necrosis were
noted. The patient was advised biopsy/excision of
epididymis. The serum tests for HIV infectionwere
negative and the patient had a normal chest x-ray.
Testicular tumor markers were within normal limits.
On exploration of the scrofum, the tunica appeared
thick, the hydrocele fluid appeared hazy and the testis
and epididymis appeared inflamed (Figure 1 and 2).
The epididymis was firm to craggy to feel. The firm
part of the epididymis was excised and sent for
histopathological examination. The
histopathological report confirmed the diagnosis of
tuberculosis with sections of epididymis showing .
numerous caseating granulomatous lesions. The
patient was started on anti-fubercular treatnrent.

@ Red Flower Publication Pvt. Ltd.

i{

@

$r\-



gi:r '
t'::t_
'il

lli '

.).

92

Fig. 1: Explored left testis with epididymis

Fig. 2 Tubercles over the left testis and the epididymis

Discussion
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human immunodeficiency virus infection [41. Theepididymis can also be involved by retrograal Jp*aa
of in-fection from the urinary Utaaau, anaj", i*"t"t
t11.

lthe eTly phases, tuberculous epididymitis is
not discemible from bacterial 

"piaiay*'*rrHtir. fn"
scrotal contents are enlarged u.a t"ira"r, *itf.ioss ofdefinition befween the epiaiay"ri" il r"rfi":i,-ri"f,rl
or painless scrotal sweliing is a common f"uL" utpresentation rn patients withlber.do;epidia*,r*.
rne rnvolvement is usually unilateral lSJ. t , ."rucases, acute or chronic non-specific epidiay_lti".ur,
be,contused with tubercuroJir, uu.ui"" Ji" oliu.ortuberculosis is occasionaly q"ite!ai"fJ. ff,.presence of sterile nyurii is a useful sien of
|flcurgus enididymiu. i * ";id;;# #3*o"
rs extensive and an abscess forms, i[ can rupturethrough the scrotal skin, thus ;;,"bil;ig 

"permanent sinus. Alternatively, it can extend into
the testis [4,5].

- A posiUve tuberculin test supports TB infection
but a negative test does not rule it out. polymerase
Chain Reaction (pCR) facilitates 

""J ".""#"r", *f,"qragnosucspecificity and sensitivity of 9g % andgl%
respectively [1]. Although scro-tal utt asorrograp],y
is helpful in the assessment of scrotal tumf,s, tfreappearance 

-of epididymal tuberculosis onUlT?ls:nography is not distinct from that of bacterial
eprcuctymo-orchitis[5]. The most notable ulkasound
nnomgs ot tuberculous epididymitis are an enlargedepi{idyrys, predominanUy in Ure tuiipr.U.", 

"rlamarked.heterogeneity of 
'the 

echo t"it ." 
"i tf,"ll"or"u.d.:fididymis [fl. Fine needle aspiration ofrne-eptcttctymis can be useful to distinguish

epididymaltuberculosisfrombacteriaiepiaj]"r*o_
orc-hitis; however, because of the iirt'-.J'ii*o,
spillage, fineneedle aspiration sh."Id b. ;;;;;;
a neoprasm is suspected [g]. A definite diaqnosis
o.ePends upon positive culture, Ziehl_Ne"elsen
stainingand FNAC/ histologic"t 

"*u^i"ufio" of *,ususpected tissue.

\

g

The treatnent of tuberculous epididymitis coruists
rubercle bacilli can arrect more than one or the ff:'"#ffi'J:nUmffiX"*;ffitl::,X

organs of thegenitourinary tactand cause a chronic t9]. A.u;;;;lar heatrnentcoruisb of combinationgranulomatous infection' 'ihe spread or touer*tosis ;f f;;r"gr,-i.e. rifampicin, INH, ethambutol andto the epididymis is considerea to tuk" plu"" py.uriru*iJu. rr," duration of treaknent is nowhematogenously or through a rebo canalilular ieducedto6togmonthsif theprimarydrugresistance
*::,::r::.::,luuhl"y froir an i"r".t"a prortut". is rured out [1,10].Decause epididymal fuberculosis is more .o*on
tnan prostatic fuberculosis, the fonner mechanism islikelythemorecommononetal.mr"t"Jt"u"rJr",i References
epididymitis commonly devlLps in sex""ff, 

""O""young men and is reported as the clinical onset of 1. Ghoneim IA, Rabets ]C, Mawhorter sD.
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49 XXXXY SYNDROME,  

AN INFANT PRESENTING WITH AMBIGUOUS GENITALIA 
Prasad V Magdum, Shivagouda Patil, Nerli R B, Vikas Sharma 

KLES KIDNEY FOUNDATION, BELAGAVI, INDIA 

INTRODUCTION 

● The 49, XXXXY syndrome is a rare 

sex chromosome aneuploidy disorder, 

first reported in 1960 by Fraccaro et al. 
  

● Incidence of 1 in 85,000-100,000 

male births. The “classical triad” of 49, 

XXXXY syndrome consists of Mental 

retardation, radioulnar synostosis and 

hypogonadism. 
 

● Other phenotypic features include low 

birth weight, slow growth with retarded 

bone age, craniofacial anomalies, 

abnormal genitals, multiple skeletal 

deformities with joint laxity, cardiac 

deformities and mental retardation.  
 

● Previously, this syndrome was 

thought to be a variant of the Klinefelter 

syndrome (49, XXY). However children 

with the 49, XXXXY syndrome have 

distinct facial features, body habitus, 

multiple skeletal anomalies & cardiac 

defects, not found in Klinefelter. 

CASE REPORT 

● Nine month old infant brought to OPD 

with suspected ambiguous genitalia. 

● The infant was born at term to a 21 year 

old primigravida following an uneventful 

normal pregnancy of non-consanguineous 

marriage. 

● At birth the neonate weighed 1700 gms, 

also he was diagnosed to have congenital 

talipes equinus varus of right foot (CTEV) 

& ambiguous genitalia. A cast was applied 

to the foot to treat the talipes equinovarus 

deformity. 

● On examination of the infant, he had 

developmental delay in milestones. 

● Genital examination revealed severe 

hypospadias with prepenile scrotum, left 

undescended testes and normally 

descended right testes. The child had 

CTEV of the right foot. 

● Chest x-ray showed cardiomegaly and 

2-D echo revealed PDA. Karyotype 

analysis by G-banding showed 49 

XXXXY chromosomes at a band 

resolution of 500. 

 ● The parents were counseled 

regarding the child’s health and 

prognosis. 

● The genital reconstruction was 

planned at a later date. 

CONCLUSIONS 

 Infants of 49 XXXXY syndrome 

commonly present with a various 

anomalies and delayed 

developmental milestones which is 

confirmed on chromosome 

karyotyping. 
 

Additional X chromosome results 

in not only infertility, but also 

hypoplastic and undervirilised 

genitalia. 
 

 Mental retardation remains a 

major problem in these patients. 

Proper counseling is required. 
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Abstract

Diabetes Mellitus, Chronic Renal Failure &
Pulmonary Tub erculosis

_ Nerli Rajendra B.*, Ravi Sarvi**, M.V. ]ali***, prasad V.
Magdum*, Amit M. Mungarwadi,r, Shddhar C. Ghaganelr*,r*

Tuberculosis is one of the most coEunon infectious diseases worldwide. Several risk factorsinduding diabetes mellitus, duonic renal failure are known to impair the immunity and are involvedin spread of TB. We rePort a case of diabetes mellitus with chronic renal failure and tuberculosis.
Keywords: Tuberculosis; Diabetes Mellitus; Hemodialysis; ESRD.

The first report of the association between diabetes
meltitus (DI\4) and tuberculosis (tB) was documented
by Alicennl eBC1027 AD) over one thousand years
ago. Since that time, the relationship befween DM
and TB, and the nature of their interaction with
regards to-comorbidity have largely been suggested
by several epidemiological studies [1]. ThJworld
F""11 Organization began developing guidelines
for addressingTuberculosis (IB) and diibetes (DlvI;
way back in 2009, however the magnitude and
importance of this double burden has not quite srmk
11 

even today, among public health praititioners,
clinicians and the public.

It is estimated that in 2010 there were g.g million
(range: 8.5-9.2 million) new cases of TB. On the other
hand,TBis t}rc cause of deathfor approximately two
mil- lion people every year [2,q. di^g,changes in
Irre style, socioeconomic factors, and population
growthhave led to an increased prevalence of DM,
particularly type2 DM. The totalnumber of diabetic
people worldwide is predicted to rise from 2g5

@ Red Flower Publication pvt. Ltd.

million in 201O accounting for 3.5 million deaths, to
43-9_million in 2030 [4,51. Up to g0% of patients with
DM live in low income and developing-countries [6].
tu1u t the epicenter of the growing Uuraen of OUjSI
and the largest contribution lJ from India and
China[7].

Chronic renal failure is known to impairimmune
function and therefore is associaied with an
increased incidence of TB. Among patients with
chronic renal failure requiring renif replacement
fuIupy, rates of TB 10 to 25 fold greater 

^than 
those

T ft:_S*"1u1 population have b&n reported from
the United States, Canada, Europe,'and Japan,
equating to incidence rates of approximateh ZSO
cases per 100,000 per year [& 9]. We report a case of a
malepatient with chronicrmal faiture and diabetes
mellilus, uiltr was rliagns5sd tohave fuberculosis of
thelung.

Introduction

CaseReport

A 67 yearsold. male presented. to the Urolosv OpD
services with LUTS, breathlessness and rmcoitoled

G}
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diabetes mellitus. On preliminary laboratory tests,
serum creatinine w as 9.72 mgo/o, random blood sugar
301 mg% and serum potassium 6.7 6 mBq/ L. CJrcst
X-ray revealed left sided pleural effusion (Figure 1).
Patient was m.maged by emergenry dialysis. The
pleural effusion did not subside even after 4 sesioru
of dialysis. Pleural fluid aspiration was done and its
analysis revealed neutrophils 20o/., lymphorytes
70%, glucose3Tl.mgo/o, LDH381 U /Lau:td ADA 40
U/L. Pleural fluid PCR (polymerase chainreaction)
was positive for TB. A clinical diagnosis of
puJmonary fuberculosis was made and patient was
put on anti-tubercular teatrrent.

Patientgradually started to improve. The chestx-
rays showed minimal pleural collection. Fever
subsided and patients' general condition improved.
Patient was also put on maintenance dialysis.

Fig 1: Ctrest x-ray revealed left sided pleural effusion.

Discussion

Chronic kidney riiss6ss (CKD) is associated with
relative compromise in acquired cell-mediated
immunity, which constitutes the rnajor determinant
of host resistance for further development of disease.
In recent years, the increase in the number of patients
with immune suppresiion, such as those with renal
transplantatioo has led to increased TB rates in the
chronic kidney disease population [16]. The
incidence of TB in dialysis patients is higher thanin
the general population,-so screenin"g remains
important Kazanaogluet al., reportd.that out of 925
Hemodialysis (HD) patients screened from seven
different centers, 31 (3.35%) were found to have TB
En.

Our case represents an elderly male with long
standing poorly controlled DM and having
breathlessness. Evaluation in the hospital revealed
chronic renal failure and puJmonary tuberculosis.
As reported by the WHO [3], there is abundant
evidence of high rates of tuberculosis in patimts with
DM, and often tuberculosis is only discovered if
actively screened/looked for. Strategies to improve
health care access, diagnosis, clinical care, financial
risk protection, and prevention need to be adapted to
this reality. Coordinated efforts for ptarming and
implernmtation across public healthprogrammes are
required.

The sole purpose of this report is to re-emphasize
that the world faces a looming co-epidemii of TB-
diabetes, and that this is a serious puUfc nea*r rlst
we all need to urgently address. physicians of aII
deparhents should reafize that diabetes makes a
person two to three times morelikely to develop TB
and that the interaction between the two diseases
constitutes a worldwide health threat.TB ki]Is more
people every year than any other infectious disease
except HIV/AIDS. An estimated nine million fell ill
with TB in 2013, and 1.5 million died. About one in
three people worldwide, an estimated two billion
people live with a latent TB infection. In most cases
this infection will remain dormant for onds entire
Ii[e, never making the person sick. Flowever, the risk
that this latent infection will progress to active TB
disease increases significanfly if a personls irnmune

:y"t"_* is compromised for example by diabetes
[3,18].

Worldwide, 70% of diabetics live in TB endemic
countries. [r the 22 countries with the highestburden
of TB, the prevalence of DM in the general population
ranges from 2% to 9%151, and.eight of the ten counkies
with the highest incidence of DM are also classified
ashighburdencountries forTB by theWorld Health
Organization (WHO)[10]. China, India, Peru,
lndonesia and Russia are the countries thatneed to
be given particular attention[l1]. Pulmonary TB is
the ninth most frequent comptcation of DM [2] and
due to a rising prevalence of DM, the relative
conhibution of DM to the TB epidemic is increasing
[4,5] . The frequency of DM among active cases oJ
tuberculosis was 5.67",7.3% and 14.8,/, tn studies
from India, Turkey and Indonesia, respective$. Ln
357o to 61.0/o of these patients, DM was diagnosed for
the fust time afer detection of TB E&15].
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ABSTRACT

Isolated sphenoid sinusitis is a rare entity. Due to noncharac-
teristic primary manifestations, most of the patients present 
with ophthalmic complications, most commonly proptosis and 
diplopia. We report here the case series of two patients who 
presented with diplopia, blurred vision, and headache. Diag-
nosis of isolated abducens nerve palsy secondary to isolated 
sphenoid sinus disease was made, and both the patients under-
went endoscopic sinus surgery (ESS). We hereby propose that 
prompt diagnosis and treatment of isolated sphenoidal sinusitis 
is very important, and abducens nerve (CN6) palsy could be 
attributed to the disease condition as both the patients’ condition  
improved after surgery.

Keywords: Abducens nerve palsy, Case series, Endoscopic 
sinus surgery, Sphenoid sinus.
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BACKGROUND

Isolated sphenoid sinus disease is easily misdiagnosed 
because of its subtle onset and vague symptoms and 
accounts for 1 to 3% of all sinus lesions.1 As reported in 
the literature, sphenoid sinus is an uncommon location 
of this disease. The disease may spread to important 
structures in the vicinity of sinus, including the cranial 
nerves, pituitary gland, cavernous sinus, and internal 
carotid artery. In this case series, the patients presented 
with a severe headache and lateral rectus palsy. As per 
literature, involvement of the abducens nerve is uncom-
mon, with only a few documented cases of isolated  

sphenoid sinus disease with ipsilateral or bilateral 
abducens nerve palsy and only one case with con-
tralateral palsy.2,3 Early antimicrobial therapy and/
or surgical treatment should be done, as permanent 
cranial neuropathy and death have been reported. 
Quick surgical drainage or decompression of spheno-
ethmoidal sinus should be done in cases with orbital 
involvement.1,4-7

CASE REPORTS

Case 1

A 45-year-old diabetic patient presented with double 
vision on looking to left lateral side with fever, headache, 
and vomiting since 20 to 25 days. On examination, the 
patient had left lateral rectus palsy (Fig. 1), with the rest 
of ear, nose, and throat (ENT) examination being normal. 
Computerized tomography (CT) of paranasal sinus (PNS) 
suggested huge enlargement of sphenoid sinus, with rest 
of PNS being normal (Figs 2 and 3). The patient under-
went endoscopic sinus surgery (ESS) for drainage, and 
intraoperatively a blackish mass was seen occupying the 
sphenoid sinus. Marsupialization of the fungal ball was 
done. Potassium hydroxide (KOH) mount from sinus was 
positive. Intravenous cefotaxime was administered over 
3 days along with topical fluconazole nose drops, and the 
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Fig. 1: Preoperative photograph showing paralysis of left lateral 
rectus (left abducens nerve palsy)
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patient was discharged on the third postoperative day. 
In the postoperative period, after 12 weeks, there was 
improvement in vision, improved eyeball movements 
(Fig. 4), and relief of symptoms of raised intracranial 
tension.

Case 2

A 72-year-old male patient was referred from neuro-
medicine with complaints of headache, blurred vision, 
and diplopia since 10 to 12 days. On examination, right 
abducens nerve palsy (Fig. 5) was present, and thick 
mucoid secretions were present in the nasal cavity with 
no PNS tenderness. Rest of the ENT examination was 
normal. Computerized tomography scan of PNS sug-
gested sphenoid sinus haziness on right side (Fig. 6), with 
rest of sinuses being normal. Endoscopic sphenoidotomy 
(ESS) was done for him, and KOH mount from the sinus 
was positive. Postoperatively, patient received injection 
amphotericin B for 3 days and topical fluconazole nose 

Fig. 2: Computerized tomography scan of PNS (plain) –  
axial section

Fig. 3: Computerized tomography scan of PNS (contrast 
enhanced) – coronal section

Fig. 4: Postoperative photograph shows improvement of left 
abducens nerve function

Fig. 5: Preoperative photograph showing right lateral rectus 
palsy (right abducens nerve paralysis)

Fig. 6: Computerized tomography scan PNS showing 
involvement of sphenoid sinus (coronal section)

drops, following which the patient was discharged. In 
the postoperative period, there was improvement in 
vision, improved eyeball movements (Fig. 7), and sinus 
symptoms were relieved.
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RESULTS

The results are summarized in Table 1.

DISCUSSION

Isolated sphenoid sinus disease (ISSD) frequently occurs 
in the middle aged (about 40 to 50 years old).1,4 It is rare, 
and sphenoid sinus disease is usually accompanied 
with the involvement of other sinuses. The drainage of 
sphenoid sinus may be affected by direct spread from 
the ethmoid sinus, anatomic variation, or iatrogenic 
trauma, and these predispose the area to the disease.5,6 
Causes of ISSD are inflammatory diseases, fibro-osseous 
disease, neoplasms, encephalocele, and internal carotid 
artery aneurysms.1 Inflammatory pathogens are con-
sidered the most commonly reported etiological factors, 
among which fungal agents have been detected in 31% 
of cases.8 In our cases, fungal infection, which is a form 
of inflammation, was the etiologic factor. The presenting 
symptoms and signs in our cases were headache and dip-
lopia, with the involvement of abducens nerve (Table 1). 
Lesions of the sphenoid sinus might involve the adjacent 
structures including the optic, abducens, and oculomo-
tor nerves (Fig. 8).1,4,9 Abducens nerve due to its medial 
intracavernous position is the second most frequently 
involved cranial nerve (incidence 6%).1

The possible mechanisms for the development of 
abducens palsy are10-12

•	 Inflammation	 from	 sphenoidal	 sinusitis	 to	 infect	
abducens nerve sheath and to result in nerve palsy.

•	 The	sphenoid	mass	expanding	to	the	cavernous	sinus	
or superior orbital fissure and compressing the abdu-
cens nerve.

•	 Vasculitis	 or	 cavernous	 sinus	 thrombosis	 causing	
ischemic infarction of the abducens nerve. The dorsal 
clival artery, which arises from the meningohypophy-
seal trunk and supplies the proximal portion of the 
intracavernous abducens nerve, may play a significant 
role in the isolated abducens palsy.

•	 Dehiscent	lateral	wall	of	the	sphenoid	sinus,	which	
could be present in 4% of adult skull, known as Stern-
berg’s canal.13

In our cases, inflammatory cause could be the pos-
sible mechanism for abducens nerve palsy. The common 
pathogens isolated from acute sphenoid sinusitis are 
Staphylococcus aureus, Streptococcus species, and Asper-
gillus. Gram-negative and anaerobic organisms are 
more associated with chronic sphenoid sinusitis.1,4,14 In 
the chronic noninvasive form, usually described as a 
“fungal ball” of the sinus, the fungal hyphae proliferate 
in the sinuses of immunocompetent patients without 
evidence of tissue invasion or bone erosion.14 The fungus 

Fig. 7: Postoperative photograph showing improvement in right 
abducens nerve function

Table 1: Clinical characteristics of two patients with solitary abducens palsy due to isolated sphenoid sinus disease

Age/sex
Predisposing 
factor Symptoms Interval Diagnosis

Surgical 
technique Follow-up Outcome

45 years/F Diabetes 
mellitus

Diplopia, fever, headache, 
and vomiting

25–27 
days

Isolated sphenoid sinus 
fungal disease

ESS 3 months Improved eye 
movements

72 years/M Blurred vision, diplopia, 
and headache

10–12 
days

Isolated sphenoid sinus 
fungal disease

ESS 3 months Improved eye 
movements

Fig. 8: Coronal section of the posterior aspect of the sphenoid sinus 
showing its close proximity to important functional structures: The 
internal carotid artery, cavernous sinus, and oculomotor, trochlear, 
ophthalmic, abducens, and maxillary nerves
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ball is defined as an extramucosal mycotic proliferation 
that fills one or more PNSs.15 Complications of sinus 
infection include bacterial meningitis, cavernous sinus 
thrombosis, subdural abscess, cortical vein thrombosis, 
ophthalmoplegia, and pituitary insufficiency.16 In addi-
tion, sphenoid sinusitis can present as an aseptic men-
ingitis due to the presence of a parameningeal focus.17 
Osteomyelitis, subperiosteal abscess, orbital cellulitis and 
abscess, visual loss mimicking optic neuritis, multiple 
cranial nerve palsies, and papilledema can also occur as 
a complication of sphenoidal sinusitis. Thus, sinusitis can 
be a life-threatening condition and if neglected or mis-
managed can lead to various complications.18 Endoscopic 
sphenoid surgery is the surgery of choice for sphenoid 
sinus lesion, and the surgeon should be careful of the 
nearby important structures, such as the optic nerve and 
internal carotid artery.19

CONCLUSION

Advancements in technology including CT, MRI, and 
ESS have allowed better elucidation of the sinus disease 
process, etiology, and surgical intervention. The longer 
the diplopia persists, the longer the recovery time is 
needed, and improvement in the extraocular muscle 
function is a good sign for recovery. Hence, early diag-
nosis and prompt surgical intervention are imperative 
in patients with sphenoidal fungus, especially those 
presenting with signs of raised intracranial tension and 
orbital involvement.

CLINICAL SIGNIFICANCE

Early diagnosis and prompt surgical treatment are para-
mount in patients of sphenoid sinusitis in order to avoid 
impending complications and to regain the extraocular 
function for better vision.
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Abstract 

Background & Objective: This clinical study was designed to evaluate and compare single preoperative 

dose of pregabalin to placebo regarding hemodynamic responses to laryngoscopy and endotracheal 

intubation, to assess perioperative fentanyl requirement and any side effects.  

Methods: 60 ASA I and II patients undergoing elective surgical procedures were randomly selected and 

divided into 2 groups of 30 each. Group A received placebo and Group B received pregabalin 150mg orally 

1hour before induction. The patients were compared for hemodynamic changes before the start of surgery, 

after induction, 1, 3, 5 & 10 minutes after intubation. Additionally fentanyl requirement during surgery and 

analgesia requirement during first 24 hrs of post operative period was also compared. 

Result: Preoperative sedation levels were higher with pregabalin premedication. Oral pregabalin 

significantly attenuated the heart rate(HR), systolic blood pressure(SBP),diastolic blood pressure (DBP) 

and mean arterial pressure( MAP) due to laryngoscopy and endotracheal intubation.  

Conclusion: The present study shows that single oral dose of 150mg pregabalin given 1hr before surgery 

attenuated the pressor response to tracheal intubation in adults, has adequately sedated the patients and 

was devoid of side effects in the given dose. 

 

INTRODUCTION 

Pre-operative sedation and cardiovascular stability 

during induction, laryngoscopy, intubation and 

throughout the surgical procedure is the most 

essential part of anaesthesia for better patient 

outcome. Hemodynamic pressor response to 

airway instrumentation is a hazardous 

complication of general anaesthesia as these are 

associated with hypertension and tachycardia, 

transient and often unwanted body response
1
. This 

response to laryngoscopy and endotracheal 

intubation is due to intense sympathetic discharge 

caused by stimulation for the upper respiratory 

tract both during laryngoscopy and endotracheal 
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intubation, giving rise to changes in plasma 

catecholamine concentrations.
2
  

Transitory hypertension and tachycardia are 

probably of no consequence in healthy 

individuals. They may be hazardous to those with 

hypertension, myocardial insufficiency or 

cerebrovascular diseases
2
. This hemodynamic 

response predisposes susceptible individuals to 

development of pulmonary edema, myocardial 

insufficiency and cerebrovascular accident.
3,4

 

Reid and Brace
1
 (1940) were the first to recognize 

that cardiovascular stability may be effected by 

intubation.  From that time to that of King and  

Harris in 1950 who also came to the same 

conclusion as Reid that while inducing patients it 

is imperative to avoid this pressor response. 

Many drugs like midazolam, barbiturates, alpha 2 

agonist, opioids etc have been used as premedical-

tions to attenuate these adverse hemodynamic 

responses to airway instrumentation
5,6

. Opioid 

related side effects contribute to delayed discharge 

and recovery of activities.
 

A drug that has 

analgesic properties, opioid sparing effects, 

possibly reduces opioid tolerance, relieves 

anxiety, and is not associated with adverse effect 

would be an attractive adjuvant.
7
 

Pregabalin is a gabapentinoid, described structu-

rally as (S)-3 aminomethyl 5-methylhexanoic 

acid. Pregabalin is structurally related to 

inhibitory neurotransmitter Gamma Amino 

Butyric Acid but it is not functionally related to it. 

It selectively bind to alpha 2 subunit of voltage 

dependent calcium channel which result in  

decreased  synthesis of neurotransmitter glutamate 

to act on CNS and possess analgesic, anticonvul-

sant and anxiolytic activity
8
. It is effective in 

preventing neuropathic component of acute 

nociceptive pain of surgery and is several times 

more potent than gabapentin.
9
 

With the above pharmacological profile 

Pregabalin, like its pharmacological predecessor 

gabapentin, can be a drug to attenuate hemodyna-

mic response associated with direct laryngoscopy 

and intubation.   

There is a need to study the effectiveness of 

pregabalin in attenuating the hemodynamic 

response to laryngoscopy and intubation, in 

decreasing the level of acute state anxiety before 

intubation and in decreasing perioperative opioid 

requirement. Hence this study has been selected 

using 150 mg
 
oral pregabalin as a premedicant 1 

hour before surgery. 

 

AIM AND OBJECTIVES 

AIM: We aim to assess the heamodynamic 

stability by attenuation of pressor response during 

laryngoscopy and endotracheal intubation with 

pregabalin 150 mg premedication, including its 

effect of pregabalin on preoperative anxiety and 

sedation level. 

OBJECTIVES: The study objectives were to 

measure : 

1. The level of preoperative sedation and 

anxiety 

2. Hemodynamic response to induction, 

laryngoscopy and intubation 

3. Intra operative hemodynamic parameters 

(HR, NIBP,O2 saturation) 

4. Intra operative analgesic (Fentanyl) 

requirement 

5. Possible side effects like dizziness, pain, 

nausea, vomiting. 

 

METHODOLOGY 

This was a prospective, double blind, randomized 

controlled study,  conducted after  approval of 

ethical committee and informed consent on 60 

patients, undergoing elective surgeries under 

General anaesthesia at tertiary care centre over 

span of 2 years. The inclusion criteria were 

patients of ASA grade I and II, age 20 to 50 years, 

BMI 18-25 and undergoing elective surgeries. The 

exclusion criteria was patient refusal, ASA grade 

III and IV, patients with liver, renal and 

cardiovascular disorders, Epilepsy, COPD, 

Pregna-ncy, patients on antipsychotics like 

tricyclic antidepressants or serotonin reuptake 

inhibitor and history of any drug allergy like 

PABA. 

PROCEDURE: Preanesthetic checkup and 

preparation. The patients was randomly divided 

into 2 equal groups using a computer generated 
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table of random numbers, of 60 each, in a double 

blinded manner. A detailed history, complete 

physical examination and routine investigations 

was done for all patients. 

Anesthetic technique: Patient was premedicated 

on the night before surgery with Tablet Diazepam 

5mg. On the day of surgery, on arrival in 

preoperative room, intravenous line was secured 

with 18 gauge cannula.  Baseline heart rate, BP, 

MAP will be recorded before giving the placebo 

or study drug one hour before surgery. Inj. 

Ranitidine 50mg i.v. and Inj. Metclopramide 

10mg i.v. was given to all patients. Preoperative 

sedation level was assessed by the RAMSAY 

SEDATION SCALE. 

Group A – study group - received pregabalin 150 

milligram orally with sips of water 1 hour before 

induction. 

Group B -- control group - received multivitamin 

capsules orally with sips of water 1 hour before 

induction. 

After one hour Sedation level was again assessed 

using Ramsay Sedation Scale. 

On arrival in operating room, monitors were 

attached and baseline heart rate and systolic, 

diastolic and mean arterial blood pressure were 

assessed again. Patients were premedicated with 

Inj Fentanyl 0.5mcg/kg and Inj Midazolam 1mg 

IV,  Induction were done with Inj Thiopentone 

Sodium (5mg/kg) in a dose sufficient for loss of 

verbal command, followed by Inj Vecuronium 

bromide(0.1mg/kg) to provide neuromuscular 

blockade. Laryngoscopy was performed and 

intubation will be done with cuffed endotracheal 

tube of appropriate size. Anaesthesia was 

maintained with 33:66 O2 and N2O respectively, 

Inj Vecuronium bromide plus Sevoflurane 2%. 

Sevoflurane concentration and fentanyl top-up 

dose were adjusted to maintain systolic blood 

pressure and heart rate within 20% of preoperative 

values. Hemodynamic and respiratory parameters 

were continuously monitored and recorded before 

and after induction, immediately after intubation 

and 1, 3, 5 and 10min, thereafter at every 15min 

interval till completion of surgery. Any inadequate 

intraoperative pain relief, suggested by >20% 

increase in heart rate & mean arterial pressure  

from the basal values was treated with i.v. 

fentanyl boluses. Interval time of fentanyl top up 

dose was recorded.  At the end of surgical 

procedure residual neuromuscular blockade was 

antagonized with Inj neostigmine 0.04mg/kg and 

Inj glycopyrrolate 0.01mg/kg IV. Extubation was 

carried out as a routine procedure and stress 

response to extubation was recorded. Patient was 

shifted to recovery room and was  monitored for 

postoperative complications and postoperative 

pain was assessed by visual analogue scale for an 

hour. Inj. Tramadol 50mg i.v. was given as rescue 

analgesia in postoperative period and frequency of 

rescue analgesic topup was noted for 1st 24 hrs in 

the postoperative period. 

Before and after induction period, level of 

sedation and anxiety, hemodynamic parameters, 

hemodynamic response to laryngoscopy and 

intubation and frequency of additional fentanyl 

top-up and possible side effects were compared 

among the 2 groups.  

 

DEFINITIONS 

 Tachycardia: is defined as heart rate 

greater than 90beats/min. 

 Hypertension: is defined as systolic blood 

pressure of more than 140mm of Hg or 

more than 20% above the mean arterial 

pressure baseline. 

 Hypotension: is defined as reduction in 

systolic blood pressure (SBP) of more than 

20% below the mean arterial pressure 

baseline or fall in SBP less than 90mm of 

Hg. 

 Bradycardia: is defined as heart rate of 

less than 60 beats per minute. 

 

Statistical Methods 

 Descriptive and inferential statistical 

analysis has been carried out in the present 

study.  

 The Microsoft Excel 2007 and SPSS 14.0 

version software packages were used for 

data entry and analysis. 
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 The categorical factors are represented by 

the number and frequency (%) of cases. 

 The continuous variables are represented 

by measures of central frequency (like 

mean, median, mode) and deviation (SD 

and range). 

 Statistical Analysis done by Unpaired 

student’s t-test, Fisher’s exact test, Mann 

Whitney test, Univariate analysis of 

variance and repeated measure analysis of 

variance.  

 P-value <0.05 was considered statistically 

significant. 

 

OBSERVATION AND RESULTS 

1. AGE DISTRIBUTION 

 
Figure 1 showing age distribution, shows that the predominant age group in both groups was between 41-50 

years. 

Comparision of age distribution of patients in both 

the groups. The mean age in group A and B were 

43.66±8.31 and 44.76±7.76 respectively. The both 

groups are comparable. There was no significant 

change in the gender, with females predominating 

in both groups. 

2. Mean Ramsay Sedation Scores 

:  

Figure 2 shows the change in Ramsay sedation score before and 1hr after premed in Group A and Group B 

The change in Ramsay sedation score after 1 hour of premed as compared to before premed is greater in the 

pregabalin group as compared to the control group. Before premedication, all the patients in both the groups 

were having sedation score of equal or less than 2.After one hour of  premedication,  90%  of patients 

(27/30) in pregabalin group  were having sedation score of more than 2 (Fischer exact test, p  <0.00001), 

while in control group, all the patients were having score less than or equal to 2. 
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3. Mean Heart Rate Changes after direct laryngoscopy and intubation 

 
Figure 3 showing the intergroup comparison of mean heart rates with error bars showing standard deviation. 

 

Table 1: Comparison of Mean Heart Rate (bpm) 

Heart Rate (bpm) Group A Group B P value 

Before induction 87.2±9.99 82.13±10.45 0.0597 

1 min 93.77±7.78 99.07±9.53 0.0217* 

3min 92.57±8.44 97.07±10.81 0.0775 

5 min 89.37±10.45 94.53±10.87 0.066 

10 min 84.93±10.84 90.67±10.75 0.044* 

             * Statistically significant 

At 1min following laryngoscopy and intubation, 

rise in heart rate from baseline value was lower in 

pregabalin group as compared to control group 

which was statistically significant. Both have no 

statistically significant effect on heart rate after 

1min following laryngoscopy and intubation upto 

10min. The magnitude of rise in heart rate is lower 

and it is falling to less than the basal value at 10 

min in the pregabalin group. However, the rise in 

heart rate in the control group is sustained and it 

has not reached the basal value even by 10 

minutes following laryngoscopy and intubation. 

 

4. Mean Arterial Pressure Changes After Direct Laryngoscopy & Intubation 

 
Figure 4 showing mean MAP in both groups with error bars showing standard deviation in both group 
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Table 2: Comparison of MAP (mm Hg) 

MAP (mm Hg) Group A Group B P value 

Before induction 97.36±7.81 97.53±12.39 0.949 

1 min 85.1±10.72 103.59±15.42 <0.001* 

3min 80.66±7.53 98.49±11.83 <0.001* 

5 min 78.96±8.37 91.43±10.50 <0.001* 

10 min 75.67±10.30 88.02±10.39 <0.001* 

             *Statistically significant(Student t test) 

The mean MAP at baseline are comparable in both 

groups.(p > 0.05). The mean MAP at 1, 3, 5 and 

10 min following laryngoscopy & intubation is 

clinically lower & statistically significant in 

pregabalin group (p < 0.01 ) when compared to 

control group. 

 

5. Intraoperative Analgesic Requirement 

Table 3: Intraoperative Analgesic Requirement 

Rescue Analgesic 

Group A Group B 

(n=30) (n=30) 

No % No % 

No 13 43 0 0 

Yes 17 57 30 100 

 
NIL 13 43 0 0 

10 mcg 15 50 3 10 

20 mcg 2 7 10 33 

30 mcg 0 0 8 27 

40 mcg 0 0 5 17 

50 mcg 0 0 4 13 

Total Requirement (mcg) 6.33±6.15 100 29±12.13 100 

        Unpaired t test p value <0.0001 

 

All the patients in control group required 

intraoperative analgesic as compared to 57 % of 

the patients in pregabalin group. The total dose 

requirement of fentanyl intraoperatively in 

pregabalin group was 6.33±6.15mcg(unpaired t 

test, p<0.0001) which is significant less when 

compared to control group 29±12.13mcg. 

 

6. Mean Postoperative VAS score (One hour 

postoperative) 

The VAS score was recorded for one hour 

postoperatively and at the end of 1
st
 hour was 

found lower in the pregabalin group as compared 

to control group. All the patients in pregabalin 

group were having VAS score of less than 4 at the 

end of 1
st
 hour postoperatively while in control all 

the patient had VAS score of equal or more than 

4.  
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6. Post-operative Analgesia Requirement(1
st
 24 Hrs postoperatively) 

Table 4: Post-operative Analgesia Requirement 

FREQUENCY GROUP A GROUP B 

0 18 0 

1 12 3 

2 0 16 

3 0 11 

TOTAL 30 30 

The requirement was recorded for 1st 24 hours postoperatively and was found significant lower in the 

pregabalin group (Mann Whitney test, P value= 0.000) as compared to control group. 

 

DISCUSSION 

The haemodynamic pressor response during 

laryngoscopy and intubation, in the form of 

tachycardia and hypertension, occurs frequently. 

Shribman et al
10

 reported that laryngoscopy alone 

or with tracheal intubation increases the arterial 

blood pressure and catecholamine levels, while 

intubation significantly increases heart rate. 

Reid et al
1
 and Hassan et al

11
 reported high 

incidences of cardiac arrhythmias, myocardial 

ischemia, acute left ventricular failure and 

cerebrovascular accidents following intubation in 

hypertensive patients. These physiological 

changes are due to variation in the balance of 

sympathetic and parasympathetic outflow or 

receptor hypersensitivity. Specific measures 

should be taken to prevent these changes as 

hypertension may affect perioperative morbidity 

through the extent of end organ damage, like 

myocardial ischemia or cerebral haemorrhage. 

Aronson and Fontes
46

 stated that rise in pulse 

pressure as little as 10 mmHg in both 

normotensive and hypertensive persons is 

associated with a 20% or more increased risk of 

renal failure, coronary events and cerebral stroke.
 

Many pharmacological techniques were 

introduced and evaluated either in the 

premedication or during induction to attenuate the 

haemodynamic pressor response to airway 

instrumentation. More attention is given to the use 

of selective beta-adrenergic blockers to prevent 

the reflex sympatho-adrenal discharge-mediated 

tachycardia and hypertension during laryngoscopy 

and intubation
2.

 Hypotensive agents, including 

sodium nitroprusside, nitroglycerine, 

adrenoreceptor blockers, calcium channel blockers 

and opioids, have been used effectively to 

attenuate these haemodynamic responses. 

Intranasal nitroglycerine tends to block the 

hypertensive response to airway instrumentation. 

The intravenous lidocaine (1.5 mg/kg) prevented 

the increase in mean arterial pressure with no 

effect on heart rate. Among opioids, remifentanil 

(1 μg/kg), alfentanil (10–20 μg/kg) or fentanyl 

(0.5–1 μg/kg) have been used successfully to 

attenuate haemodynamic pressor response to 

laryngoscopy and tracheal intubation, but these 

are associated with bradycardia, hypotension and 

post-operative respiratory depression. 

Glossopharyngeal and superior laryngeal nerve 

blocks along with topical analgesia may also be 

effective methods.
 
 

A drug which can blunt both the heart rate 

response and blood pressure response of 

laryngoscopy and intubation, without having any 

adverse effects would be ideal. Pregabalin, a 

relatively newer anticonvulsant, has shown to 

attenuate hemodynamic response to direct 

laryngoscopy and endotracheal intubation without 

significant side effects. 

In our study, the 150 mg oral pregabalin 

administered one hour before induction has 

sedated the patients pre-operatively and 

effectively attenuated the laryngoscopy and 

intubation induced haemodynamic pressor 

response intraoperatively. There was perioperative 

haemodynamic stability with no post-operative 

side-effects and respiratory inadequacy. Rastogi et 
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al
9
 compared the onset time of sedation with 

different doses of pregabalin in which pregabalin 

150mg had better sedation at preinduction stage as 

compared to control group and pregabalin 75mg. 

which is parallel to our study.In study by K Gupta 

et al
12

, comparision was done between control, 

pregabalin and clonidine for onset time of 

different sedation levels in which pregabalin had 

better sedation level similar to our study. Sundar 

As et a1
13

 compared sedation score of 

preoperative period with postoperative period, 

while in present study sedation score was 

compared in preoperative period before taking 

premedication and one hour after premedication. 

Considering that pregabalin was given an hour 

preoperatively and the elimination half life is 6.3 

hours , the sedation may not last for more than 6 

hours. All studies showed a minimal rise in heart 

rate with pregabalin as compared to control group. 

As Sundar A S et al
13 

studied pregabalin in 

patients undergoing off pump CABG , these 

patients were on preoperative beta blockers and 

anaesthetic induction was done with higher doses 

of fentanyl (5mcg/kg), midazolam (50mcg/kg), 

thiopentone (4 mg /kg) .These drugs may play a  

role  in producing a relatively lesser rise in heart 

rate when compared to other studies. However, 

the rise in heart rate in the present study parallels 

the study done by Sundar A S et al
13

. In Rastogi et 

al
12

, there is significant rise in heart rate post 

intubation in pregabalin group. In his study, 

butraphanol was used in premedication which is 

less potent analgesic as compared to fentanyl used 

in our study, which implies that pregabalin is 

more effective in attenuation of haemodynamic 

responses when used with fentanyl. In Gupta et 

al
12

, although there was less rise in heart rate in 

pregabalin group than control group post-

intubation but there was significant rise in heart 

rate in both control and pregebalin group from the 

baseline. There was difference in premedication 

used in his study as compared to other studies as 

inj. midazolam was not used in his study which 

implies that benzodiazepines may have 

synergestic effect with opoids and pregabalin in 

attenuation of pressor response. In our study also, 

there was less rise in the heart rate in pregabalin 

group as compared to control group. There was 

significant difference in heart rate at 1min 

following intubation in pregabalin group being 

better when compared to control group. After 1 

min, there was no significant difference in heart 

rate in both groups upto 10 min.  

In control group, the present study show a rise in 

mean arterial pressure at 1min followed by falling 

trend in diastolic blood pressure. The study done 

by Sundar A S
13

 is comparable with present study, 

whereas the studies done by Gupta
12 

and Rastogi
9 

also showed initial rise in the mean arterial 

pressure similar to our study but the rise was 

significant  as compared to our study and Sundar 

et al
13

. 

While in pregabalin group, in studies done by 

Sundar AS et al
13

 and Rastogi B
9
, there is a fall in 

mean arterial pressure. However, Gupta K et al
12 

study showed initial rise in the mean arterial 

pressure at 1 and 5 min followed by fall in mean 

arterial pressure. Our study results showed the 

decreasing trend in mean arterial pressure post 

intubation which are in parallel to the studies done 

by Sundar AS et al
13

 and Rastogi B
9.

 

In  studies done by Sundar et al
13

, Rastogi B
9 

and 

Gupta K 
12

, all the patients in the control group 

required fentanyl top ups intraoperatively for 

analgesia (for heart rate or blood pressure ≥ 20% 

of the baseline) while the analgesia requirement in 

the pregabalin group was nil or less as compared 

to control group. In present study, the Mean 

requirement of fentanyl intraoperatively in 

Pregabalin group was 6.33±6.15mcg which was 

less as compared to 29±12.13mcg in control 

group.The results of our study are in parallel to the 

others studies. 

The postoperative pain score, assessed by visual 

analogue scale one hour postoperatively was 

significantly lower in the pregabalin group as 

compared to control group in the present study 

which was not compared in earlier studies. All the 

patients in pregabalin group were having VAS 

score of less than 4 at the end of 1
st
 hour 

postoperatively while in control all the patient had 

VAS score of equal or more than 4. Inj. Tramadol 
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50 mg i.v. was given for rescue analgesia in post-

operative period and frequency of topup was 

compared.  

The frequency of analgesic top-up in 1
st
 24hrs of 

postoperative period when compared was much 

less in the pregabalin group as compared to 

control group. The 60% of the patients in 

pregabalin group did not required analgesic top up 

in postoperative period while 40% of the patients 

in pregabalin group required only once in 1
st
 24 

hrs. With Mann Whitney test, P value is 0.000 

which is statistically significant. While in control 

group, about 37% of the patients required 

analgesia thrice, 53% required twice and 3% of 

the patients required once in 1
st
 24 hrs period.  

There were no significant adverse effects like 

nausea, vomiting, giddiness in both groups in the 

present study. The mechanism by which 

pregabalin prevents postoperative nausea and 

vomiting is not known, but it can be an indirect 

effect due to its opioid sparing action or direct 

action by inhibiting tachykinin activity, as 

postulated by Guttuso.T.Jr
14 

in their study on the 

effect of gabapentin on chemotherapy induced 

nausea in breast cancer patients. 

 

CONCLUSION 

From the present study we concluded that 

 A Single, Oral dose of pregabalin (150 

mg) given 60 minutes preoperatively 

successfully attenuates the hemodynamic 

response associated with direct 

laryngoscopy and endotracheal intubation.   

 Pregabalin produced better preoperative 

sedation after one hour of premedication, 

as evidenced by higher Ramsay sedation 

score. 

 Pregabalin may have an opioid sparing 

effect thereby minimizing postoperative 

opioid related side effects.  

 Pregabalin reduces the requirement of 

analgesia in postoperative period as 

evidenced by lesser consumption of 

Tramadol in first 24 hours of post 

operative period. 
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ABSTRACT 

BACKGROUND: Hypotension after spinal anaesthesia for caesarean section is a common complication. 

The usual approach to use vasopressors in this clinical setting is reactive rather than proactive; spinal 

anaesthesia induced hypotension is allowed to develop and then treated accordingly. We have, 

insteadstudied prophylactic phenylephrine infusion for prevention of hypotension and its effects on APGAR 

score and umbilical artery blood pH. 

METHOD: Nonlaboring patients scheduled for elective cesarean sections were randomly allocated into two 

groups of 30 each. Group I received intravenous prophylactic phenylephrine infusion at 100 mcg minute-1for 

3minutesafter spinal anaesthesia. Then each minute systolic arterial pressure(SAP) was measured and 

infusion stopped if SAP> 20% baseline and continued or restarted, otherwise. Intravenous phenylephrine 

bolus100 mcg was given when SAP is decreased to < 20% of baseline. Group II received ephedrine 6 mg 

bolus only when SAP decreased to <20% of base line. After1minute of spinal anaesthesia; Heart rate (HR), 

SAP were recorded every minute till the extraction of the baby. After the delivery of the baby, APGAR score 

at 1 and 5 minutes were noted. Umbilical artery blood pHwas analysed. 

RESULTS: Prophylactic phenylephrine infusion decreased the incidence (2of 30 [6.66%] versus 29 of 

30[96.66%]) of hypotension compared with control. Heart rate was significantly lower in the infusion group. 

Umbilical artery blood pH and APGAR scores were similar. 

CONCLUSION: Prophylactic phenylephrine infusion is an effective and simple method of reducing the 

incidence of hypotension during spinal anaesthesia for cesarean delivery, with no adverse effect on neonatal 

outcome. 

KEYWORDS: Prophylactic Phenylephrineinfusion, Spinalanaesthesia,Maternal hypotension, Cesarean 

section. 
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Introduction 

In the recent decades there has been a worldwide 

shift in obstetric anaesthesia practice in favour of 

regional anaesthesia with spinal anaesthesia being 

the most popular among them.
1
 But, like any other 

anaesthetic technique, it is not devoid of 

complications, the most common being hypoten-

sion which may adversely affect both mother and 

fetus.   

In caesarean section under spinal anaesthesia 

hypotension has been reported in as many as 85% 

of the patients.
2
It can cause fetal bradycardia

3
and 

acidosis
4
 and is associated with symptoms like 

nausea, vomiting which may interfere with 

surgical procedure.Measures to decrease the 

incidence and severity of maternal hypotension 

include left uterine displacement, trendelenburg 

position, leg compression, fluid preloading etc., 

but these are not complete measures
5,6

 and 

vasopressor is required to correct hypotension 

quickly.
7
 

Traditionally, ephedrine has been the vasopressor 

of choice in pregnant women. The use of α-

agonists has generally been avoided since the 

1970s because of concerns about their potential 

adverse effect on uterine blood flow. However, in 

a quantitative, systematic review of randomized 

controlled trials of ephedrine versus 

phenylephrine for the management of hypotension 

during spinal anaesthesia for cesarean delivery, 

Lee and colleagues showed that there was no 

difference between ephedrine and phenylephrine 

in efficacy. They did find, however, that women 

given phenylephrine had neonates with higher 

umbilical cord blood pH values than women given 

ephedrine, although the risk of true fetal acidosis 

(umbilical pH value of 7.20) was similar in both 

groups. Because acidotic changes in the umbilical 

arterial pH are sensitive indicators of reduced 

uteroplacental perfusion, the authors concluded 

that their finding was indirect evidence that 

uterine blood flow may in fact be better with 

phenylephrine compared with ephedrine.
8
 

The usual approach to use vasopressors in this 

clinical setting is reactive rather than proactive; 

spinal anaesthesia induced maternal hypotension 

is allowed to develop and then treated 

accordingly. Very few studies have compared 

prophylactic phenylephrine infusion and 

ephedrine boluses for treatment of hypotension 

following spinal anaesthesia. The aim of our study 

was to compare prophylactic phenylephrine 

infusion for maintenance of maternal blood 

pressure during spinal anaesthesia in caesarean 

section and its effects on APGAR score and 

umbilical artery blood pH and to compare it with 

bolus ephedrine which is given as and when 

required. 

 

Material and Method 

After obtaining institutional ethical committee 

approval, we recruited 60 ASA physical statusII 

women with term singleton pregnancies scheduled 

for elective caesarean delivery under spinal 

anaesthesia in this randomised prospective double 

blinded study. All patients gave written, informed 

consent. Patients with pre-existing or pregnancy 

induced hypertension, cardiovascular or cerebrov-

ascular disease, known fetal abnormalities, or 

contraindications to spinal anesthesia were 

excluded. All the patients were evaluated prior to 

surgery and relevant investigations were done. 

Patients were preloaded with ringer lactate 

solution, 10ml kg-1 over 15 minutes after securing 

intravenous line with 20 gauge cannula and 

continued at 10ml min-1. After receiving the 

patient inside the operation theatre, standard 

monitoring, including noninvasive arterial blood 

pressure, electrocardiography, and pulse oximetry, 

was attached. Fetal heart rate (FHR) was 

monitored by external cardiotocography until the 

time of surgical preparation. Patients were 

allowed to rest undisturbed for several minutes, 

during which systolic arterial pressure (SAP) was 

measured every 1–2 minutes. This was continued 

until measurements became consistent (3 

successive measurements of SAP that had a 

difference of no more than 10%). Baseline SAP 

and heart rate (HR) were taken as the mean of the 

two recordings. 
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Two identical syringes were prepared containing 

either phenylephrine 100mcg ml-1 or saline. 

According to computer-generated randomization 

codes contained in sealed, sequentially numbered 

envelopes, an investigator or anesthesiologist not 

involved with patient care or assessment then 

selected one of the syringes to be used for 

intravenous (IV) infusion and the other for IV 

boluses. The investigator administering the 

solutions and the patient were thus blinded to the 

contents of the syringes. 

Spinal anaesthesia was administered with patients 

in right lateral position. After skin infiltration with 

lidocaine, a 25 gauge Quincke spinal needle was 

inserted at L2-L3 or L3-L4 vertebral interspace, 

and hyperbaric 0.5% bupivacaine 2.0 ml was 

injected intrathecally. Patients were then 

immediateely turned supine. SAP was measured at 

1-minute intervals beginning 1minute after spinal 

injection. 

Immediately after the completion of intrathecal 

injection, infusion of study solution was started at 

1 mlmin-1. Thus, patients in the infusion group 

had an IV infusion of phenylephrine started at 1 

mlmin-1 (100 mcg min-1), whereas patients in the 

control group had an IV infusion of saline started 

at 1 mlmin-1. Infusions were administered with a 

syringe pump that was connected to the IV line 

via a three-way stopcock and were continued for a 

minimum of 3 minutes, after which the infusion 

was either stopped or continued according to a 

predefined protocol based on the SAP 

measurement each minute. After each minute 

measurement of SAP, the infusion was stopped if 

the SAP was more than baseline, and it was 

continued or restarted if the SAP was less than or 

equal to baseline. For the purposes of the study, 

we defined hypotension as a decrease in SAP to 

less than 20% of baseline. Each time there was a 

SAP measurement showing hypotension, patients 

received a 1 ml IV bolus of study solution. Thus, 

patients in the infusion group received a 1 ml 

(100mcg) IV bolus of phenylephrine, and patients 

in the control group received a 1 ml (6mg) IV 

bolus of ephedrine. Dosing regimens are selected 

on the basis of previous studies. 

Any incidences of nausea or vomiting were 

recorded. Nausea or vomiting that was not 

associated with hypotension was treated with 

intravenous metoclopramide 10 mg, and 

bradycardia, defined by an HR<50 bpm with 

intravenous atropine 0.6 mg. Oxygen saturation 

<95% treated by 100% oxygen supplementation 

through Magill's circuit. Pre-anaesthetic drill and 

emergency intubation kept ready. 

After intrathecal injection of local anaesthetic 

bupivacaine, the upper sensory level of 

anaesthesia were measured by assessing loss of 

pinprick discrimination. After 1 minute of sub 

arachnoid block (SAB), HR, SAP were recorded 

every minute till the extraction of the baby. The 

time of skin incision, uterine incision and delivery 

of the baby were recorded. The infusion and bolus 

protocol was continued until the time of delivery 

of the baby, after which further management was 

at the discretion of the attending anaesthesiologist, 

who was free to administer intravenous fluids and 

vasopressors as appropriate to replace surgical 

loss and maintain SAP. 

After delivery, oxytocin 20 IU in 500 ml saline 

was given by slow intravenous infusion. APGAR 

scores were assessed at 1 and 5 minutes after 

delivery. Umbilical artery blood samples were 

taken from a double clamped segment of 

umbilical cord for immediate blood pH analysis. 

Using data from previous studies, to detect 50% 

difference in episodes of hypotension in two 

groups for alpha value of 0.01 and power of 90%, 

we calculated sample size of 22 patients per 

group. To allow for potential dropouts, we 

decided to recruit 60 patients. Statistical analysis 

was done by descriptive statistics as mean, SD etc. 

Comparison of mean values of continuous 

parameters under study was done by applying 

Student’s Unpaired‘t’ test at 5% and 1% level of 

significance. Mann Whitney test, Chi-square and 

Fisher Exact test have been used to find the 

significance of study categorical data as 

appropriate. ‘P’ value of <0.05 was considered to 
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be statistically significant. The statistical software 

namely SYSTAT version 12 (made by Cranes 

Software’s, Bangalore) was applied.    

 

Results  

All patients completed the study. Patient 

characteristics and surgical times were similar 

between groups (Table 1).The level of sensory 

block obtained is also comparable in both the 

groups and most of the patients had average 

blockade level of T6. Neonatal outcome was 

similar between the groups (Table 2). 

Serial analysis of hemodynamic changes showed 

that SAP was significantly greater over time in the 

infusion group compared with the control group 

(P< 0.0001; Fig. 1) and that HR was significantly 

slower over time in the infusion group compared 

with the control group (P < 0.0001; Fig. 2).No 

patient required treatment with atropine.  

Cumulative survival (the proportion of patients 

who did not become hypotensive) over time until 

delivery was greater in the infusion group 

compared with the control group (P <0.0001 ;). 

Overall, 2 (6.66%) of 30 patients in the infusion 

group had one episode of hypotension each, 

compared with 29(96.66%) of 30 in the control 

group (P < 0.0001), and the number of episodes of 

hypotension was smaller in the infusion group (2 

episodes) compared with the control group (54 

episodes; P < 0.0001; Table 3).  The two patients 

in the infusion group had only a single episode of 

hypotension each. In comparison, all of the 29 

patients in the control group who had hypotension 

had >1 episode, and half had >2 episodes. The 

minimum SAP recorded was lower in the control 

group compared with the infusion group. 

 In the first few minutes after intrathecal injection, 

SAP increased slightly more than baseline in some 

patients in the infusion group, whereas SAP 

decreased in all patients in the control group (Fig. 

1). The incidence of reactive hypertension was 

more frequent in the infusion group compared 

with the control group, but no patient complained 

of symptoms. The maximum SAP recorded was 

greater in the infusion group compared with the 

control group (Table 3). There were no incidences 

of complications such as nausea and vomiting 

after induction of SAB in both the groups. 

 

Table 1: Comparison of basic parameters between two Groups. 

Parameters 

Group I 

(n=30) 

Group II 

(n=30) ‘p’ value 

Mean ± SD Mean ± SD 

Age in years 24.97±7.97 25.27±28.02 0.397 

Weight in Kgs. 65.77±12.86 65.9±13.99 0.328 

Height in Cms. 157.97±32.43 155.33±29.31 0.463 
#
SID Time in Sec. 530.00±60.17 528.00±57.68 0.046 

$
UID Time in Sec. 61±7.24 60±5.16 0.097 

                       # Skin Incision to Delivery Time, $ Uterine Incision to Delivery Time 

 

Table 2: Neonatal Outcome 

Parameters 

Group I 

(n=30) 

Group II 

(n=30) ‘p’ value 

Mean ± SD Mean ± SD 

APGAR SC-1 minute 8.83±0.79 9.10±0.66 0.097 

APGAR SC 5-minute 9.67±0.47 9.83±0.38 0.047 

                  ^UAB pH 7.17±0.03 7.17±0.03 p>0.05 

^ Umbilical Artery Blood pH. 
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Table 3:  Details of Hypotension Episodes 

Incidence of Hypotension Group I (n=30) Group II (n=30) 

Absent 28 (93.33) 1 (3.33%) 

Present 2(6.66) 29(96.66)* 

Episodes 2 54* 

Minimum recorded
£
SAP(mmHg) 96 82* 

Maximum recorded
£
SAP(mmHg) 142 118* 

                                    *Significant difference, p<0.001, £ Systolic Arterial Pressure. 
 

 
Fig 1: Comparison of Systolic Arterial Pressure among two groups 

 

 
Fig 2: Comparison of heart rate among two groups 
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Discussion 

Caesarean section is one of the oldest operations 

in recorded history, anaesthesia for caesarean 

section is just a century old and is not bereft of 

controversies. The main drawback with this 

technique is the risk of hypotension especially in 

gravid parturients.    

Dinesh Sahu et al
9 

found that maternal 

hypotension during spinal anaesthesia for 

caesarean delivery was a persistent problem in 

approximately 85% of cases. This is in spite of 

pregnant patients having 40-50% of more blood 

volume at term compared to non-pregnant 

patients. Pregnant patients at term are more prone 

to develop hypotension due to the occurrence of 

aortocaval compression by the fetal head and 

higher level of sympathetic blockade owing to 

increased spread of local anaesthetic in the 

cerebrospinal fluid. Hypotension, hazardous to 

both mother and the fetus, is better prevented than 

treated. Blood pressure is usually maintained in 

the face of vasodilation, caused due to factors 

other than central neural blockade, by a reflexive 

increase in cardiac output. However, in the 

presence of spinal induced venodilation, venous 

return is reduced to an extent that cardiac output 

cannot increase and is often reduced. The result is 

severe hypotension with reduced uteroplacental 

perfusion and APGAR score.   

It has been shown that the percentage decrease in 

placental perfusion is related to the percentage 

reduction in maternal arterial pressure and not to 

the absolute reduction in pressure. For the 

purposes of this study, hypotension was defined as 

a decrease in arterial pressure greater than 20 % 

from baseline systolic pressure.
10

 

Most strategies for decreasing the incidence of 

hypotension during spinal anaesthesia for cesarean 

delivery have not proved to be reliable. Although 

early work suggested that intravenous prehydra-

tion with crystalloid solutions was effective, this 

has been questioned in more recent articles. Use 

of colloid solutions may be more effective than 

crystalloids but the benefits are still limited, and 

infusion of large volumes of colloid may have 

other risks, including fluid overload, interference 

with coagulation and anaphylactic reactions. 

Compression of the lower limbs has been 

described as an alternative technique but is not 

convenient and is not popular. Traditionally 

ephedrine has been recommended in this role. A 

number of other studies have recently reported on 

the use of α agonists in obstetrics.
11

 

Pure α-agonist vasopressors initially were 

considered contraindicated in obstetrics, because 

early experimental studies reported a substantial 

decrease in uteroplacental blood flow linked to 

their vasoconstrictive properties. However, doses 

used in these studies were much higher than those 

needed clinically in humans, although they were 

appropriate to the species studied to restore spinal 

anaesthesia induced hypotension. In addition, a 

more recent experimental study suggested that 

pregnancy is associated with an attenuated uterine 

vascular response to phenylephrine. Clinical 

studies in women undergoing scheduled cesarean 

delivery have confirmed that small (40–100µg) 

bolus doses of phenylephrine used to counteract 

hypotension during epidural or spinal anaesthesia 

were effective and as safe as ephedrine bolus 

doses for the mother and the neonate. 

The usual approach to use vasopressors is reactive 

rather than proactive. Spinal anaesthesia induced 

maternal hypotension is allowed to develop and 

then treated accordingly. We have, instead, 

studied prophylactic phenylephrine infusion and 

compared it with control group which is not 

receiving prophylactic infusion for maintenance of 

maternal blood pressure during spinal anaesthesia 

in caesarean section and its effects on APGAR 

score and umbilical artery blood pH. 

 

Heart rate:  

In this study phenylephrine infusion group had 

significant fall in heart rate when compared to 

control group. Heart rate increased more than 

basal valves in control group possibly due to beta 

agonistic action of ephedrine. Possible 

bradycardia associated with spinal anaesthesia 

may have been annulled by ephedrine due to 
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increased chronotropic action by stimulation of 

beta receptors.  

Our result correlates with the study by Dinesh 

Sahu et al
9
, in which the heart rate values 

significantly reduced immediately after bolus 

administration of phenylephrine where as in 

ephedrine group heart rate stayed higher till 30 

minutes after bolus administration. Incidence of 

bradycardia was 5% of the phenylephrine group 

and none in ephedrine group. 

A study done by Thomas D.G. et al
12

showed 58% 

incidence of bradycardia after administration 

phenylephrine 100 mcg IV bolus compared to the 

ephedrine group. These finding were consistent 

with our study and suggests that phenylephrine 

causes reflex bradycardia via baroreceptor 

mediated reflex mechanism, which was transient. 

The above findings suggests phenylephrine 

infusion keeps the heart rate uniformly but on a 

lower side compared to the ephedrine boluses 

where a fluctuation in the heart rate was observed. 

 

Blood pressure: 

In our study, we also observed that the incidence 

of hypotension is 6.66% (n=2/30) in infusion 

group and 96.66% (n=29/30) in control group. 

This reflects a more stable management of blood 

pressure can be achieved by phenylephrine 

infusion as it uniformly maintains the plasma level 

of this vasopressor. 

In our study we observed that the SAP was 

consistently higher in the infusion group when 

compared to the control group. This probably was 

due to the stimulation of post synaptic α receptors 

by phenylephrine resulting in intense arterial and 

peripheral venoconstriction causing rise in blood 

pressure.  

This results correlates with the study done by 

Dinesh Sahu et al
9
, in their study SBP, DBP, MAP 

values in phenylephrine group was maintained 

higher than ephedrine immediately after bolus 

administrations.    

Hiroshi Ueyama et al
13

studied prophylactic 

infusion of ephedrine 40 mg, phenylephrine 250 

mcg for 5minutes immediately after spinal 

anaesthesia, showed incidence of hypotension 

10% in ephedrine group and none in 

phenylephrine group.  They concluded that no 

incidence of hypotension in phenylephrine group 

was due to increase in total vascular resistance by 

alpha agonistic activity of the drug.   

However, we found that the required dose of 

phenylephrine was higher. At term, uterine 

vascular bed is maximally vasodilated and unable 

to auto regulate when perfusion pressure is 

reduced. Consequently a higher adrenoceptor 

density renders uteroplacental blood flow 

potentially vulnerable to vasoconstriction induced 

by α adrenergic agonists. Indeed infusion of 

phenylephrine at rate of 8mcg kg-1 min-1 has 

been reported to decrease ovine uteroplacental 

blood flow by 50% however the relationship 

between phenylephrine dose and uterine vascular 

resistance is not linear and dramatic increases in 

uterine vascular resistance seen only to appear 

with doses greater than 100mcg min-1 thus, the 

satisfactory fetal outcome in human studies may 

simply reflect the lower doses used. This which is 

consistent with our study where the infusion rate 

was 100mcg min-1.
12 

 

Neonatal outcome 

The APGAR scores and measured umbilical artery 

blood pH were used to indicate adequacy of 

placental perfusion. Despite periods of maternal 

hypotension in control group and decreased heart 

rate in infusion group, we found no significant 

difference in either APGAR score or UAB pH 

between two groups. This could be due to 

immediate correction of hypotension episodes and 

thus maintenance of uteroplacental perfusion in 

both the groups. 

The APGAR score were similar in the groups and 

never less than 8, this result correlated well with 

studies done by Alahuhta et al
14

  with ephedrine 

5mg  or phenylephrine 100 mcg followed by 

50mg hr-1 ephedrine and 1000 mcg hr-1 

phenylephrine , showed no change in APGAR 

scoring.  
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Ramanathan et al 
15

 studied 5mg ephedrine and 

phenylephrine 100mcg IV bolus, they concluded 

that transient maternal hypotension does not affect 

neonatal acid – base status, both ephedrine and  

phenylephrine do not cause fetal acidosis, when 

used for treating maternal hypotension.  

Also, Hall and coworkers
10

 found that despite 

periods of maternal hypotension, which occurred 

longer than 2 minutes, and periods of maternal 

bradycardia, there was no significant difference in 

either APGAR scores or blood-gas data between 

the groups. 

The incidence of arterial pH <7.18 was greater 

than desired. However this is not new information. 

Several studies have reported a surprisingly high 

incidence of acidosis (not accompanied with 

neonatal depression) after spinal anaesthesia for 

cesarean deliveries.
16

Another mechanism for 

decreased uterine artery blood pH is by prolonged 

period of decreased maternal cardiac output 

occurring before delivery. Robson and 

colleagues
17 

found that UAB pH correlated well 

with maternal cardiac output (but not with BP 

itself). 

It was also shown by Joupilla and colleagues
18

 

that intravenous preload maintains placental blood 

flow despite moderate reduction in maternal 

pressure, thus minimizing fetal acidosis.  In our 

study we had taken precautions by preloading the 

patient’s with10ml kg-1 of ringer lactate solution 

which probably would have maintained placental 

blood flow during hypotensive episodes lasting 

longer than 2 minutes. 

In our study, the observed decrease in UAB pH 

without a reduction in APGAR scores may be due 

to reduced cardiac output during delivery and the 

maintenance of uterine perfusion by adequate 

preload. 

Non hemodynamic side effects: 

In our study group none of the patients who 

received phenylephrine had nausea or 

vomiting.This results correlates with the study 

done by Cooper and colleagues
19

in which nausea 

and vomiting were less frequent with 

phenylephrine (nausea 17% and vomiting 0%). 

They suggest that the possible explanation for 

nausea and vomiting is an increase in vagal tone 

following reduction of preload. Cardiac preload 

decreased in spinal anaesthesia, but phenylephrine 

a pure α- agonist, provides better venoconstric-

tion, reducing the decrease in cardiac preload and 

diminishing the vagal reflex which is the cause for 

lower incidence of nausea and vomiting. 

 

Conclusion 

Prophylactic phenylephrine infusion is an 

effective and simple method of reducing the 

incidence of hypotension during spinal 

anaesthesia for caesarean delivery, with no 

adverse effect on neonatal outcome. 
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Abstract 

Road traffic accidents and injuries have become a burden worldwide. The World Health 

Organizations global report on road traffic safety 2015 shows that 1.25 million deaths 

occur while 20-50 million people sustain non-fatal injury with some permanent disability. 

Low and middle-income countries account for 90% of the worldwide road traffic accidents 

and injuries. The objective of this study was to assess the knowledge and practice measures 

on road traffic regulations among medical students.400 subjects participated in this study. 

A self-administered, predesigned and pretested questionnaire was used. Information 

regarding knowledge on road traffic regulations and practice on preventive measures was 

collected. Data was entered in to the computer based software -Statistical Package for 

Social Sciences – IBM version 20 and analyzed in the same by applying appropriate 

statistical tools. Out of 400, 51% had average knowledge on prevention of Road traffic 

accidents, 30% had good knowledge and 18% had poor knowledge. Out of 400, 50.8% had 

a driving license. Regarding the use of helmet while driving, 40.3% participants sometimes 

used helmet and 34% always used helmet. However, 25.7 never used helmet. Practice on 

use of seat belt- 42.3% sometime used seatbelt, 45% always used seatbelt, and 12.3 % never 

used seatbelt. With regard to listening to music while driving, 63% had a habit of doing so. 

Knowledge among the study participants was good. However, 18% had poor knowledge, 

which brings us to the conclusion that awareness regarding road safety should be spread.  
 

Key words: Knowledge, Medical Students, Road Traffic Accidents, Prevention 
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Introduction: Road traffic accident and injuries have become a burden worldwide. The 

World Health Organizations global report on road traffic safety, 2015 shows that 1.25 

million deaths occur while 20-50 million people sustain non-fatal injury with some 

permanent disability. Road traffic crashes are the leading cause of death amongst people in 

the age group 15-29 years. In a period of three years (2011-2013), the number of deaths has 

remained constant with an increase in population by four percent and a sixteen percent 

increase in motorization.
3 

Low and middle-income countries account for 90% of the 

worldwide road traffic accidents and injuries. In 2014, 52 accidents occurred on Indian 

roads every hour leaving 16 people dead. There were 4,50,898 road accidents across the 

nation which lead to a loss of 1, 41,526 lives and 4, 77,731 people injured. Number of road 

traffic cases increased by 1.8% in 2014 (4, 50,898 Cases) as compared to 2013 (4, 43,001 

cases). The purchase of personal vehicles in India keeps increasing .
5 

The Indian population 

showed an increase of 17.64 % over a period of ten years while in the same period the 

number of registered    vehicles   increased      by 132 %. 
6
 Road traffic accidents are a 

burden globally, nationally and particularly to the families of the victims involved. Sixty per 

cent of Disability Adjusted Life Years (DALYs) due to road traffic accidents is among 

young people in the age group 15-44yrs and 73% of these are males who are the productive 

or earning members of the families. This, results in driving the families involved into 

poverty. The overall cost of trauma globally is overwhelming. According to the WHO the 

trauma cost is US dollars 518 billion worldwide whereas in the United States alone  the cost 

is US dollars 400 billion
8
. In India, the economic burden of road traffic accidents  was 1-3% 

of the gross domestic product. Inadequate road traffic safety causes India to spend 20 billion 

per year
9
. We should have a sustainable goal for the future by ensuring healthy lives and 

promoting well-being for all at all ages and bringing down the number of road traffic deaths 

drastically by 2020.
10 

Road traffic accidents are an unnatural cause of death. There is a need 

to prevent these accidents, which cause premature deaths. The objective of this study is to 

assess the knowledge and practice regarding prevention of road traffic accidents.  
 

Materials and Methods  

Study design: A cross sectional study 

This study was conducted among the medical students in Belagavi city, Karnataka India. 

This study was conducted during January 2014 to January 2016. Belagavi city has two 

medical Colleges, Belagavi institute of medical sciences and KLE’S Jawaharlal Nehru 

,Medical college. Both colleges were included in the study. The sample size was calculated 

as 4PQ/d2 that was 390. P= prevalence 58 and q= 100-p=42 and absolute error of 5%. 400 

students participated in the study. Simple random sampling technique was used to select the 

participants. Students present during the data collection period were included and those who 

did not give consent were excluded. Ethical clearance was obtained from the Institutional 

Ethical Committee on Human Subjects Research, J.N. Medical College, Belagavi, before 

the study. All participants were fully informed about the study and written informed consent 

from each participant was obtain. Pilot study was conducted to validate the study tool. Self-

administered structured questionnaire was used to collect the information from the 

participants.  
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Data analysis: Data was compiled, checked and rechecked for its completeness and 

missing item. Data was entered in computer-based software Statistical Package for Social 

Sciences – IBM version 20 and analyzed in the same by applying appropriate statistical 

tools. Appropriate statistical tools (Descriptive: Frequency and Percentage) and inferential: 

Chi square test was used to evaluate association between variables were applied. 
 

Materials and Methods 

Study design: A cross sectional study 

This study was conducted among the medical students in Belagavi city, Karnataka India. 

This study was conducted during January 2014 to January 2016. Belagavi city has two 

medical Colleges, Belagavi institute of medical sciences and KLE’S Jawaharlal Nehru, 

Medical college. Both colleges were included in the study. The sample size was calculated 

as 4PQ/d2 that was 390. P= prevalence 58 and q= 100-p=42 and absolute error of 5%. 400 

students participated in the study. Simple random technique was used to select the 

participants. Students present during the data collection period were included and those who 

did not give consent were excluded. Ethical clearance was obtained from the Institutional 

Ethical Committee on Human Subjects Research, J.N. Medical College, Belagavi, before 

the study. All participants were fully informed about the study and written informed consent 

from each participant. Pilot study was conducted to validate the study tool. Self 

administered structured questionnaire was used to collect the information from the 

participants.  
 

Data analysis: Data was compiled, checked and rechecked for its completeness and 

missing item. Coding of data was done before entering the questionnaire. Data was entered 

in to the computer-based software Statistical Package for Social Sciences – IBM version 20 

and analyzed in the same by applying appropriate statistical tools. Appropriate statistical 

tools (Descriptive: Frequency and Percentage) and inferential: Chi square test was used to 

evaluate association between variables were applied. 
 

Results: Four hundred subjects participated in this study. Out of 400 students, 16(4%) were 

in the age group <=17 years, 71.5% were in the age group 18-20 years, 94(23.5%) between 

21-23 years and 1% were twenty four years old. 46% were females and 54% were male 

while 74.5% belonged to the urban while 25.5% resided  in the rural areas.  

Table No-1: 

Socio-demographic Distribution of Participants (n=400) 

 

Variables 

 

Category 

 

Frequency  

 

Percentag

e  

Age 

(years) 

<= 17 16 4.0 

18 – 20 286 71.5 

21 – 23 94 23.5 

24+ 4 1.0 

Gender Male 216 54 
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Female 184 46 

Residence Rural 102 25 

Urban 298 75 
 

     Ninety nine percent of the students have heard about road traffic regulation. The 

common source of information as media was mentioned by 61.8% students followed by 

posters on roads 24% and friends and relatives by 14.2 %. Figure no-1.   
 

Figure No-1:  Distribution on based on source of Information (n=400) 
 

 
 

Out of 400 students, 55% had been involved in road traffic accident while 45% were not. 

The type of vehicle involved among the 222 students 60% was due to motorbike, 21% were 

driving a car, 13% were walking and 1% was using bicycles. Regarding the causes of road 

traffic accidents, 95% mentioned lack of awareness on road traffic regulations, 98% 

mentioned drinking and driving, 98% mentioned drivers non-compliance with road traffic 

regulations, 97% mentioned high speed driving and 99% mentioned use of mobile phones 

as causes of road traffic accidents. the road traffic accidents and preventive measures 

mentioned by the students were 93% obey traffic rules, 86.75% drive at the  right speed, 

80% wear seat belts, 80.3% wear helmets, 89% are  attentive to caution signs while driving, 

and 93.8% avoid drugs and alcohol while driving. Regarding which side to drive on, 85.2% 

knew the correct driving lane while 7% mentioned that you should drive on the right only, 

3%mentioned both right and left and 4.8% didn’t know which side to drive on. 79.5% had 

the correct knowledge on which side to overtake, 10.75% mentioned left only, 32.75% 

mentioned both right and left while 7% did not know. 96.5% mentioned that they should 

zebra crossing sign and 88.7% mentioned to check both sides before crossing the road. 

Regarding the use of alcohol, 71.25% knew that alcohol use before and while driving was 

prohibited, 97.25% knew it was not safe to drink alcohol before and while driving.  Out of 

400 students, 45.25% correctly mentioned that the use of mobile phone was prohibited in 

India while 54.75% mentioned that it was not prohibited. Out of 181 students who correctly 

mentioned use of mobile phones while driving is prohibited in India, 49.7% correctly 

mentioned handheld and hands free mobile phones are prohibited in India. 41.5% did not 

 14% 

 62% 

24% 

source of information  

friends/relat

ives

Media

posters on

roads
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know which kind of mobile is prohibited and 8.8% mentioned only hand held mobile 

phones. The overall knowledge of the participants was 18.3% poor knowledge, 51.3% 

average knowledge and 30.5% good knowledge regarding road traffic accidents.  
 

Fig no-2: Knowledge score distribution of Participants (n=400) 
 

 
 

Practice: The study revealed that, 76.75% of the students owned motorcycles and 23.25% 

did not. Out of 400, 50.8% had driving licenses and, 49.3% did not have driving licenses. 

40.3% students sometimes used helmet and 34% always used helmet. However, 25.7% 

never used helmet. 53% have been caught without helmet.  
 

Table-2: distribution of participants on having motorbike and driving license 
 

Variable  Option  Frequency 

(n=400) 

Percentage 

(100) 

Having 

motorbike 
Yes 307 77 

No 93 23 

Have driving 

license 
Yes 203 50.7 

No 197 49.3 
 

     Regarding pillion use of helmet, 67.25% never wore a helmet, while 32.75% did, 42.3% 

sometime wore seatbelt, 182(45%) always wore seatbelt, 49(12.3%) never wore a seatbelt. 
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Fig. 3 Speed limit maintained while driving (n=400) 
 

 
55.8% mentioned to maintain speed limit of 30-40km/h, 26.8% did not know, 15% 

mentioned 20-30km/h and 2.5% mentioned above 40km/h, regarding listening to music 

while driving, 63% had the habit of listening to music while driving. 
 

Discussion: The findings of our study showed that, 51% had average knowledge on 

prevention of Road traffic accidents, 30% had good knowledge and 18% had poor 

knowledge. Al-khaldi YM in Aseer region of Saudi Arabia reported moderate degree of 

knowledge to high in more than 75% of the participants.
13

 98% of the respondents have 

heard about road traffic regulations wherein the common source of information was the 

media at 61.8% followed by posters on the road at 24%. This results shows that the media 

can be a good platform in creating awareness regarding road safety.  
 

     Study shows that 85.3% knew that they should drive on the left only and overtake only 

from right. This was similar to the findings reported by Reang T and Tripura A.
10

 
 

     Regarding where to cross when walking, 96.5% mention at the zebra crossing only. 

However, 1% did not know whereas 88.7% knew they should check both side before 

crossing. This was similar to the findings reported by Reang T in Tripura India.
10

 

The present study shows that 71.25% were aware that the law prohibits drinking while 

driving while 97% mentioned it was not safe to drink alcohol before and while driving. 

Kulkarni V at al reported similar finding in Mangalore.
14 

 

     Majority of the participants at 55% did not know that the law prohibited the use of 

mobile phones while driving , 45% mentioned the use of mobile phones while driving was 

prohibited by law and among them 49% rightly knew that the law prohibited the use of both 

hand held and hands free mobile phones while driving. Reang T reported similar findings at 

84% in Tripura
10 

and Kulkarni V in Mangalore
9 

reported that 6.1%
 
participants mentioned 

use of hands free mobile phones while driving was safe Jognand sk et al. in Guntur india 
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reported 83.48% of students were aware of the risk factors of using mobile phones while 

driving. This indicates lack of awareness and the need to enforce this law strictly.
12

 
 

     In the present study, the majority mentioned that the use of seat belt could prevent 

injuries sustained in road traffic accidents and everyone should fasten the seatbelt while in a 

car. Kulkarni V at al reported similar findings in Mangalore.
9 

The present study shows that 

77% owned motorcycles and 50% had driving licenses. Reang T in his study reported that 

43% owned motorcycles 
12

. In this present study, the majority did not use the helmet 

appropriately, 25% never wore the helmet and 40.3% participants sometimes wore the  

helmet and 34% always wore the helmet. However, Reang T findings shows 90% used the  

helmet and 46% were caught without a helmet
12

. Similarly, Jognand SK in Guntur reported 

79% did not wear a hemet
11

. Trivedi A and Rawal D in Gujarat reported 11.5% of helmet 

use. Majority (67%) did not use helmet when accompanying someone on a motorcycle
15 

This finding shows the high tendency of violation of this rule by young people. Law re-

enforcement on compulsory wearing of helmet for rider and pillion may enhance the use of 

helmet among the riders and pillion. In Karnataka, re-enforcement of this law was active 

from mid January. 46% of the respondents always fastened their seatbelts when in a car. 

However, 42% sometimes used seatbelts and 12% never fastened the seatbelts. When they 

remembered to fasten the seatbelt, 52% stopped the car and fastened it, followed by 27% 

who fastened it immediately while the car was moving and 16% slowed down and fastened 

the seat belt. Redhwan AA in Malaysia reported similar findings where 36.7% mentioned 

that they try to slow down and then fasten the seatbelt, followed by 31.2% who stop the car 

and then fasten it. In both studies the least response reported by the respondents of Redhwan 

at 7.3% was to fasten the seatbelt when an opportunity arose and at 5% in the present 

study
11

. Similar finding was repported in study conducted by Alzahran et al.
17

 Trivedi A and 

Rawal D reported 40.2% use of seatbelt.
15

 
 

     In the present study, 55.8% maintained the speed limit while driving at 30-40km/h 

followed by 15% who drove at 20-30km/h and 2.5% who drove at more than 40km/h. 26% 

did not know the speed at which they were driving . Reang T et al. reported that 56% male 

and 8% females exceed 40km/h while driving
10

 and Kulkarni V reported 68.2%  exceed the  

speed limit while driving.
14

 Trivedi A and Rawal D reported 33.5%  of study participants  

maintained  40-50km/h and 50%  maintained the speed limit >50km/h while driving.
15

 
 

     Almost all participants (98.2%) practiced giving way to emergency vehicles such as an 

ambulance. Reang T reported that 88% give way to ambulances (83.9%). 
 

      Regarding the use of mobile phones while driving, 99% mentioned use of mobile 

phones was one of the causes of road traffic accidents. However, 63% had the habit of 

listening to music while driving. Kulkari V in Mangalore reported that 35% played music 

while driving 
14

 and Trivedi A and Rawal D reported 42.4% of study participants used 

mobile phones while driving. This risk habit amongst young people needs to be addressed 

through proper measures.
15
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Conclusion: The present study revealed that the knowledge of the participants on 

prevention of road traffic accidents was good. However 18% had poor knowledge. The 

findings reavealed poor knowledge on the prohibition of mobile phones while driving. 

Proper educational measures can be implemented to create awareness.
 

 

Recommendation: The use of mass media, road shows, street plays, guest lectures and 

posters can be good methods to create awareness and they need to be tailor made for the 

youth to grab and keep their attention in order to get the message across strongly 
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Challenges in delivering stroke care in India
Cerebrovascular disorders are one of  the leading 
causes of  disability and mortality. The lifetime risk of  
developing stroke is one in five for women and one in 
six for men and increases with advancing age.[1] There 
is a global increase in the life expectancy including 
India resulting in exponential age-related increase in 
the stroke incidence is a major public health challenge.

The goals of  stroke therapy are prevention, restoration, 
and rehabilitation. Modifiable risk factors including 
behavioral (smoking, diet, and sedentary lifestyle), 
metabolic (hypertension, obesity, hyperlipidemia, etc.), 
and environmental factors contribute to the stroke 
burden.[2] The prevention of  stroke is more rewarding 
than treating a patient with acute stroke. Easily 
achievable measures such as control of  hypertension, 
hyperlipidemia, and smoking cessation go a long way 
in reducing the stroke incidence. Developing countries 
with limited resources including India harbor the largest 
proportion of  the stroke patients due to the bigger 
share of  the world population. While the incidence 
of  stroke in India was earlier reported to be less than 
the developed countries, recent epidemiological studies 
have demonstrated that incidence and prevalence are 
similar.[3,4] The number of  qualified neurologists available 
in India and other developing countries to manage the 
patients with stroke and other neurological disorders is 
very low.[5] There are about 1200 neurologists in India 
with approximately one neurologist for every million 
population, and their numbers are grossly insufficient 
for delivering neurological care including that for 
stroke.[5,6] Specialized neurological care is available only 
in the urban areas.

Transient ischemic attacks, the heralding signs of  the 
cerebral ischemia are often ignored by the patient due to 
the “minor” and transient nature of  the symptoms. Even 
when the patient seeks medical attention, these episodes 
may be ignored or misdiagnosed as nonneurological 
events by the practitioner. These episodes require 
emergency evaluation and management as the incidence 
of  major infarction is the highest in the 1st month. Lack 
of  awareness about symptoms of  stroke among the 
people may delay in seeking medical attention.

Patients with acute stroke need emergency evaluation 
and management as “Time is Brain.” With each 

passing minute, more neurons become nonsalvageable 
in ischemia. Earlier therapeutic outcomes were rather 
uniformly unsuccessful leading to therapeutic nihilism 
till the availability of  medical revascularization 
with thrombolysis. In patients with acute ischemic 
stroke, the approved and recommended treatment is 
revascularization of  the ischemic brain at the earliest. 
Administration of  intravenous tissue plasminogen 
activator (IV-tPA) to eligible patients with acute 
ischemic stroke was earlier recommended up to 3 h from 
onset after the NINDS study. The thrombolysis window 
period has been extended recently with demonstrable 
improvement with thrombolysis up to 4.5 h from stroke 
onset. Cerebral imaging is mandatory in any type of  
stroke to ascertain the type of  stroke and extent of  
cerebral pathology.[7,8]

For patients to be eligible for the medical revascularization, 
they need to reach a “stroke–ready hospital” or 
hospital with established “stroke unit” early enough. 
Interval from entry of  the patient to the emergency 
department and starting of  the IV-tPA infusion 
(door-to-needle time) can be shortened if  the patient 
directly comes to the “stroke–ready hospital” which 
has a round-the-clock availability for cerebral imaging 
and stroke team. Shorter door-to-needle time is one of  
the major determinants of  good outcome in medical 
revascularization. Stroke units offer multidisciplinary 
approach involving neurologists, intensivists, stroke 
physicians, stroke nurses, physiotherapists, speech 
therapists, and occupational therapists striving to 
provide a cohesive and organized care of  the patients 
with stroke. A number of  stroke–ready hospitals and 
those with dedicated stroke units are very few in India, 
and there is an urgent need to have more number of  
stroke units available within the reach of  majority of  the 
population.[8] Lack of  imaging facilities, unavailability, 
and high cost of  thrombolytic agent are the major 
hurdles in the effective management of  acute ischemic 
stroke.

Incomplete recanalization of  occluded arteries 
with IV-tPA led to intra-arterial tPA infusion and 
subsequently use of  mechanical thrombectomy trials. 
Mechanical thrombectomy has the advantage of  longer 
window period and has shown superiority over IV-tPA 
alone.[9] However, availability of  endovascular therapies 
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is limited to larger hospitals in metropolitan cities due 
to the limited number of  trained personnel and the 
required infrastructure.

There is rampant malpractice by the unqualified and 
self-styled stroke specialists distributed throughout 
the country misguiding and mismanaging patients 
with stroke. The myths and lack of  education about 
symptoms of  stroke, nihilistic attitude by the patient, 
and caregivers about stroke recovery are an alarming 
challenge to the physicians and neurologists. Many 
patients from rural and urban background travel long 
distances to alternative medical system care and often 
subjected to unscientific combination therapies with the 
combination of  allopathic and alternative medications. 
There is an urgent need for the medical fraternity to 
collectively address the situation to form strategies to 
improve the stroke care in India.
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Laparoscopic CBD Exploration : Our Experience

\4shwanath M. Pananshetti, M.S. Sangolli, Kanyadhara lohitalaishna
KLES Dr. Prabhakar Kore Hospital 6. MRC, Belagavi.

ABSTRACT

Laparoscopic common bile duct exploration is cost effective, efficient and minimally invasive method of treating

choledocholithiasis. The surgicaltechnique has evolved and several studies have concluded that laparoscopic

common bile duct exploration is superior to sequential endo-laparoscopic treatment. Here we present our

experience of two cases of laparoscopic. CBD exploration. one case being laparoscopic cholecystectomy

with laparoscopic CBD exploration with retrieval of stone with T{ube drainage and another case being primary

closure of CBD without Ttube drainage.

KEYWORDS: Laparoscopic common bile duct exploration, choledocholithiasis, cholangiogram, T-tube, Primary

closure

INTRODUCTION patient was febrile with tachycardia and icterus. Per

abdomen examination was soft, tenderness present

in the right hypochondrium and bowel sounds well

heard.

Laboratory investigations showed raised bilirubin
levels and liver enzymes. Ultrasound (USG)abdomen

releaved a distented gall bladder with tiny calculi and

dilated CBD (1.6cm) in the proximal and mid portion

due to multiple calculi in the mid and distal region with

mild to moderate bilobar intrahepatic biliary radical

dilatation.

Common bile duct (CBD) stone occurs in 10-15% of

patients with cholelithiasis and is the second most

common complication. lt is important to differentiate
primary CBD stones from secondary CBD stones.

Endoscopic retrograde cholangiopancreatography
(ERCP) with endoscopic sphicterotomy and stone

extraction is the present treatment of choice for CBD

stone and if stone extraction is unsuccessful
endoscopically, open cholecystectomy and CBD
exploration is done which is associated with high

morbidity and mortality.lThe introduction of
laparoscopy has completely replaced open
cholecystectomy as procedure of choice in the
treatment of cholelithiasis.similarly, at present

treatment of choledocholithiasis is endoscopic
retrograde cholangiopancreatograhy with endoscopic

sphincterotomy f ollowed by laparoscopic
cholecystectomy or laparoscopic cholecystectomy

with laparoscopic common bile duct exploration.2

CASE HISTOHY

CASE 1 - A 58 year old female presented to casualty

with complaints of fever with chills, abdominal pain

and vomiting since two days. Patient also complaints

of decreased appetite. On physical examination

CASE 2 - A40 year old female presented with pain in

right hypochondrium since 2 months. On physical

examination mild tenderness was present in the right

hypochondrium

Laboratory investigations and USG abdomen done

outside showed normal Liver function tests and

cholelithiasis. Repeat Ultrasound abdomen revealed

distended gall bladder with multiple clumped off calculi

with dilated CBD (1.1cm) in proximal and mid portion

with no intrahepatic biliary radicaldilatation and distal

CBD could not be visualized.

OPERATIVE TECHNIQUE

The standard 4 port configuration was used' The
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fundus of the gall bladder was held with a grasper and
retracted towards the patients right shoulder. Calot's
triangle was dissected and critical view of safety
obtained. Cystic duct and artery were isolated. Cystic
artery cauterized using bipolar cautery and cut. Then
cystic duct was milked towards the gall bladder and a
clip applied towards the gall bladder side. A partial cut
was made in cystic duct using scissor. A saline pre-
filled infant feeding tube was passed through the
opening in cystic duct into the CBD after excluding air
from it and a clip was applied snugly to prevent back
flow of contrast and slipping out of tube (Fig 1).
Contrast (urograffin) was injected through infant tube
to visualize biliary tree using c-arm fluroscopy. The
cholangiogram revealed dilated CBD and intrahepatic
biliary radical dilatation with multiple floating calculi in
the CHD and CBD (Fig 2) with free flow of contrast
into the duodenum. Transcyctic approach of stone
extraction was not possible in view of large size of
calculi and the multiple in number and non availability
of balloon dilator. Therefore it was decided to explore
CBD by choledochotomy. Choledochotomy was
performed by a longitudinal incision of 1.Scm on the
anterior surface of CBD with hook and scissor just
below the junction of cystic duct and CHD. Total 5
pigment stones were evacuated by milking with
forceps, saline irrigation and suction (Fig 3). After
satisfaction with complete extraction of stones, Ttube
was placed through choledochotomy site.Completion
cholangiogram showed no calculus and free flow of
contrast into the duodenum with biliary radical
dilatation.Choledochotomy was closed over a t -tube
with interrupted 3-0 vicryl sutures.

Fig 1. Transcysticchol angio-
gram

Fig 2. lntra-op cholangiogram
showing floating stones in
CHD

T - tube was kept in situ tor 14 days patient had no
pain abdomen, fever, nausea, vomiting or jaundice.
On post-op day 16, T - tube cholangiogram was done
which shows mild displacement of T{ube distally into
the CBD with no evidence of calculi or bile leak and
free flow of contrast into the duodenum (Fig 4). T-tube
taken out on post op day 18 and discharged.

Fig 3. Stones extracted
trom biliarytree

Fi94. T-tube cholangiogram
on POD-16
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ln CASE - 2 lntraoperative cholangiogram through
transcystic approach showed entry o{ bile into
duodenum with faint filling defect in distal CBD with
gross distension of CBD, hence the decision was
taken to do a choledochotomy. On Choledochotomy
there was muddy sludge in the CBD, irrigation and
suction was done to remove the sludge. A primary
closure of CBD was done using 3-0 vicryl interrupted
sutures (Fig 5).

Fig 5. Primary closure of CBD

DISCUSSION

Laparoscopic cholecystectomy ls currently accepted
as the gold standard treatment for cholelithiasis.
lnitially open CBD exploration was performed then
came in EFICP for the treatment of CBD calculi. But
now the focus is on performing a single stage
procedure (i.e ) laparoscopic cholecystectomy with
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laparoscopic CBD exploration which prevents

sphicterotomy, ERCP related complications such as

pancreatitis, bleeding and duodenal perforation.3There

are several factors dependent on successful
laparoscopic management - surgical experience,

availability of C-arm, number and size of CBD calculi.

Successful stone clearance rates range from 85% to

95% with a morbidity rate of 4okto 16% and mortality

of 0"h lo 2ohs, which depends on with or without use

of choledochoscope (f lexible ureteroscope/
bronchoscope), fogarty catheter, balloon dilator.

Acute cholangitis is one of the most serious
complications of CBD stones. 80% of patients respond

to broad spectrum antibiotics while the rest need early

biliary drainage. Biliary drainage should be performed

as soon as possible for patients with moderate and

severe cholangitis and within 24-48hrsfor patients with

mild cholangitis.4Various internal and external biliary

drainage (intrabiliary stenting; endoscopic nasobiliary

drainage; percutaneous transhepaticcholangiographic

drainage; Ctube; and Jtube) techniques have been

developed to decompress the biliary tree after
laparoscopic CBD exploration.

Complications of choledochotomy include bile leak and

CBD stricture. Primary closure is a safe and effective
option with less operative time and hospital stay A
meta analysis showed no statistically significant
difference in out comes between T-tube and primary

closure of choledochotomy, apart from the hospital

stay which was significantly lower in the primary
closure group.6

Postoperative T-tube drainage has been used to
decompress the biliary tree, prevention of bile stasis,
decrease chances of biliary leak and support the cut
portion of CBD. ln case of retained stones T-tube can
be used as a percutaneous access for stone
extraction. Complications associated are accidental
T{ube displacement, bile leakage, persistent biliary
fistulas, excoriation of the skin, cholangitis,
hypokalemia. T-tube requires continuous
management, thus restricting patient's activity
because of the risk for dislodgement.T

Compared to other common approaches laparoscopic

CBD exploration is a cost-effective method of

managing CBD stones in patients who undergo
laparoscopic cholecystectomy.

Now a dayscholedoscope is a useful tool in
laparoscopic CBD exploration both for direct
visualization of the intraluminal stones and for their
removal using the Dormain basket or Fogarty's
vascular catheter. lt can avoid the overlooked biliary
problems to a large extent.sTwo studies were found
comparing intra-operative cholangiogram with
choledochoscopy for confirming stone clearance.
Topal et alfound similar results with both techniques,
though operative time was longer in intra-op
cholangiogram group.e ln a prospective randomized
study by Vindal et al intra-operative choledochoscopy
was compared with intra-op cholangiogram and found
choledochoscopy to be better and less time
consuming than intra-op cholangiogram for
determining bile duct clearance after laparoscopic
CBD exploration.lo

CONSLUS!ON

We hereby conclude that laparoscopic
cholecyctectomy with laparoscopic CBD exploration
is one of the option in treatment of choledocholithiasis.
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fundus of the gall bladder was held with a grasper and
retracted towards the patients right shoulder. Calot's
triangle was dissected and critical view of safety
obtained. Cystic duct and artery were isolated. Cystic
artery cauterized using bipolar cautery and cut. Then
cystic duct was milked towards the gallbladder and a
clip applied towards the gall bladder side. A partial cut
was made in cystic duct using scissor. A saline pre-
filled infant feeding tube was passed through the
opening in cystic duct into the CBD after excluding air
from it and a clip was applied snugly to prevent back
flow of contrast and slipping out of tube (Fig 1).
Contrast (urograffin) was injected through infant tube
to visualize biliary tree using c-arm fluroscopy. The
cholangiogram revealed dilated CBD and intrahephtic
biliary radical dilatation with multiple floating calculi in
the CHD and CBD (Fig 2) with free flow of contrast
into the duodenum. Transcyctic approach of stone
extraction was not possible in view of large size of
calculi and the multiple in number and non availability
of balloon dilator. Therefore it was decided to explore
CBD by choledochotomy. Choledochotomy was
performed by a longitudinal incision of 1.Scm on the
anterior surface of CBD with hook and scissor just
below the junction of cystic duct and CHD. Total 5
pigment stones were evacuated by milking with
forceps, saline irrigation and suction (Fig S). After
satisfaction with complete extraction of stones, Ttube
was placed through choledochotomy site.Completion
cholangiogram showed no calculus and free flow of
contrast into the duodenum with biliary radical
dilatation.Choledochotomy was closed over a t -tube
with interrupted 3-0 vicryl sutures.

Fig 1 . Transcysticcholangio-
gram

Fig 2. lntra-op cholangiogram
showing floating stones in
CHD

T - tube was kept in situ tor 14 days patient had no
pain abdomen, fever, nausea, vomiting or jaundice.
On post-op day '16, T - tube cholangiogram was done
which shows mild displacement of T{ube distally into
the CBD with no evidence of calculi or bile leak and
free flow of contrast into the duodenum (Fig 4). T-tube
taken out on post op day 1B and discharged.

Fig 3. Stones extracted
from biliarytree

Fi94. T-tube cholangiogram
on POD-16
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ln CASE - 2 lntraoperative cholangiogram through
transcystic approach showed entry of bile into
duodenum with faint filling defect in distal CBD with
gross distension of CBD, hence the decision was
taken to do a choledochotomy. On Choledochotomy
there was muddy sludge in the CBD, irrigation and
suction was done to remove the sludge. A primary
closure of CBD was done using 3-0 vicryl interrupted
sutures (Fig 5).

Flg 5. Primary closure of CBD

DISCUSSION

Laparoscopic cholecystectomy is currently accepted
as the gold standard treatment for cholelithiasis.
lnitially open CBD exploration was performed then
came in ERCP for the treatment of CBD calculi. But
now the focus is on performing a single stage
procedure (i.e ) laparoscopic cholecystectomy with
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Bilateral Choanal Atresia : A Neonatal Surgical Emergency

Santosh B. Kurbet, Bhagyajyothi K s.M. Dhaded, M.R. Bhandankar, M.v patil, D. Kamble, pavanM,

Vishwanath M, N.S. Mahantshetti, K Nageswararao
Department of Paediatric Surgery & Paediatrics, KLE University, JNMC, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. india

ABSTRACT

Choanal atresia is a congenital anomaly characterised by failure of nasal cavity to communicate with
nasopharynx. Neonates being obligate nasal breathers have difficulty in breathing and cyanosis making it a
surgical emergency. The article attempts to discuss the diagnosis and management of this condition and its
associated anomalies.

KEYWORDS: Choanal atresia, CHARGE, microphthalmia, anophthalmia.

g'RODUCTION

Choanal atresia is a developmental condition caused
by partial or complete failure of continuity of nasal
cavity to nasopharynx due to usually a bony plate or
rarely a soft tissue interphase. The incidence is about
1 in 10,000 live births, commoner in females with a
ratio of 2:1 with males. These babies have associated
anomalies as high as 50%. Early diagnosis, ruling out
associated anomalies will help deal with child's
problems and their management.

CASE REPORT

A 2.7 kgs infant male was born at 37 weeks of gestation
to a 26 year old Gravida 3, Para 3 mother after an
uncomplicated pregnancy of non-consanguinous

1 rrriage. However after birth the neonate was found
to have severe respiratory distress, mouth breathing
and microophthalmia and was referred to our centre
where the neonate was evaluated further. The neonate
on presentation had difficulty in breathing with
hypoaexemia, poor feeding, episodic cyanosis which
on examination showed inability to negotiate even
smallest no feeding tube through posterior nares, with
normal respiratory Gl, cardiac system and normal
genitalia. Ophthalmic reference and evaluation
revealed bilateralanophthalmia. The baby was
evaluated for other systemic anomalies, CHARGE
association, Megarbane syndrome, Lenz
microphthalmia syndrome, Frynsmicrophthalmia

Fig 1: 1. ChoanalAtresia CT with contrast

Fig 2:2. Post-op B/L Choanal Atresia with B/L
Anophthalmia

syndrome, recessive Waardenbu rgmicrophthalmia
syndrome and other syndromes were also ruled out
by thorough examination and various investigations.
The diagnosis was confirmed by CT scan of head and
neck reglon.(Fig 1)Echocaardiogram was normal. The
parents were counselled regarding the prognosis with
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respect to vision and surgery for choanal atresia and

then the neonate was taken for surgery with intention

for saving the baby. Lignocaine with adrenaline was

used and endoscopy findings confirmed the disease.

The choanae were perforated using a drill and gradually

dilated till endotrachealtubes easily moved in and were

fixed bilaterally.(Fig 2) The neonate showed

improvement and was discharged home with ET tubes

only to be removed after 2weeks. The child was doing

well at a follow up period but needs further follow up,

address for ophthalmic issues and studies to evaluate

growth and develoPment.

DISCUSSION

Choanal atresia is a developmental anomaly with

closed posterior aperture characterised by difficulty

in breathing and feeding and commonly associated

with other anomalies as described by Hall BD in 1979

in seventeen children.lThe disease was first described

by Johann G Roederer in 1755 and first successfully

repaired by Carl Emmert in 1854.2 The condition is

usually bilateral, completely atretic, rarely stenotic, and

caused by bony plates, hence the early presentation,

making it imperative for early diagnosis and treatment.

The development takes place normally during 4 to 11

weeks of gestational life, most accepted theory of

malformation is persistant nasobuccal membrane of

Hochstetter.2 Predisposition to atresia choanae include

maternal smoking, carbamazole, methimazole, high

zinc and atrazine levels in mother.2'3'+ FiftY percent of

these cases are isolated disease but rest have an

associated anomaly. Commonest are CHARGE

association(described by Phagon in 1981)whose

diagnosis is dependent on five major criteria and seven

minor criteria, major criteria are (coloboma, choanal

atresia, ear abnomalities, cranial nerve dysfunction

and temporal bone abnormalities),minor criteria

include heart defect, retarded growth, developmental

delay, genital hypoplasia, orofacial cleft, tracheo

oesophageal fistula and distinctive lacies.5 Diagnostic

for CHARGE association are only when five major or

4 major and 3 of seven minor criteria are present,

which in our case does not fulfill the criteria.s The

thorough evaluation for other anomalies and
syndromes is done and are managed. The atresia o{

choanae is managed by either microscopic transnasal
repair or endoscopic transnasal approach, pedoration

and dilation and stenting to prevent restenosis.Regular

follow is maintained to look for growth and
developmental delay, hearing loss and restenosis of

choanae.2'a'5

CONCLUS!ON

Choanal atreisia is congenital disease a rarity by the

need of emergency surgery on presentation, later

needing thorough evaluation to find associated

anomalies, syndromes requiring furtherevaluation and

treatment, regular follow up and subsequent
management.
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A Lateral Duhamel-Martin procedure with Staplers for Hirschsprung's

Disease in an Adolescent - A Modification in a Difficult case
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ABSTHACT

Hirschsprung,s disease is a congenitar disease characterised agangrionosis of the coron presenting with

constipation usuaily in the earry chirdhood. Few of these cases go undiagnosed and complications ensue due

to poor recognition or inadequate treatment. we report here such a rare case with multiple surgeries, scarred

rectum, and its successfultreatment by modified Duhamel's surgery in adolescence'

INTRODUCTION
i

!irscr,sprung's disease usually presents in early part

of childhood and rarely goes undetected till adulthood'

The treatment of the disease is surgical' and the ideal

surgery remains elusive in adults' Duhamel's

proJedure has been used extensively'[1'2] Here we

report an adolescent case, where multiple surgeries

were done elsewhere, the abdomen & rectum was

scarred and the sigmoid was barely available' had to

UndeIgQ extensive mobilization of colon and lateral

Duhamel-Martinprocedureusingstaplersyielding
good results.

CASE REPORT

An eighteen yearold adolescent presented with history

of multiple abdominaland rectal surgeries elsewhere

\-,'or constipation. He was moderately built and

nourished, with stable vital signs' Per abdominal

examination revealed multiple scars over the

abdomen, retracted sigmoid colostomy' lower mid-

abdomen mucous fistula and per rectal examination

revealed scarred stenosed rectum' (Fig 1) The past

history revealed colostomy done in infancy and closed

a year later which leaked and colostomy was

refashioned.Asanadolescenthehadundergonetwo
more revisions of colostomy' Rectal biopsy was done

twice,secondonerevealedabsenceofganglioncells
and hypertrophic nerve bundles' Routine

investigations were normal' Renal functions were

Fig 1: Per abdomen showing multiple scars' retracted

colostomY and mucous listula'

Fig 2: Low anal and lateral Duhamel-Martin

anastomosis
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normal. The adult underwent proximal colostomogram

which showed normal calibre colon, and distal

colostomogram showed stenosed rectum' Gut

irrigation and distal colostomy washes were given and

prepared for Duhamel's procedure' The abdomen was

opened in the midline and colostomy mobilised beyond

splenic flexure based on middle colic and left colic

vessels. The descending colon was brought lateral

to the left side of rectum tillthe anal verge, because of

inabilitytocreateaSpaceretrorectallyduetoextensive
scarring.(Fig 2) Linear stapler was used for mechanical

sutures and upper colonic and rectal anastomosis

done in diamond fashion as described by Martin'

Proximal transverse colostomy was done which was

closed 4 weeks later' The postoperative period was

uneventful and in follow up after 10 months is passing

stools regularly without any assistance or medication'

DISCUSSION

Hirschsprung's disease usually presents in the

neonatal period, but a few cases present in late

childhood or adolescence' Over 200 cases have been

reported in adolescents and adults'[3] The definitive

surgery used most commonly worldwide is

Duhamel's procedure as it has lower postoperative

morbidity rate and better functional outcome'[1,2'3]

However complications rates o{ most procedures in

adolescents is higher than in children' In our case

where there was loss of colon, multiple surgeries,

scarred rectum and surgical correction was a

challenge. ln such cases there is a need of extensive

mobilizationanduseofstaplersandmodificationof
Duhamel's procedure[4]. The definitive surgery here

was done by modified Duhamel's surgery' There are

a few case reports of other alternate surgeries other

than Duhamel's for scarred rectum, but Lateral-

Duhamel has not been reported' With hardly any

sigmoid colon left, needed splenic{lexure mobilization

forthe ganglionic descending colon to be pulled through

and brought lateralto the rectum because of posterior

rectalscarring. Martin modification was done to avoid

blind rectal pouch, and a low anal anastomosis for

better results.[5,6] The psychological aspect also

needs to be taken care of , and one does well if socially

continent and suffers from no constipation later after

definitive surgery. We report here a difficult case which

was diagnosed late, had scarred abdomen and rectum'

managed success{ully by a new technique taking

lateral approach, low anal & diamond proximal

anastomosis of Martin-Duhamel procedure giving

good results.
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Effect of music therapy on acute 
postoperative analgesic requirement in 
unilateral complete cleft lip repair by 
Tennison’s triangular variant technique: 
A double-blinded randomized control trial
Rajesh Powar, Karan Shetty, Manjunath Patil1, Sneha Rajuvirkar

literature studied in the past 30 years.[1] Infants and 
children exposed to music treatment protocols can be 
distracted from unpleasant symptoms, calmed during 
stressful events such as invasive procedures, and are 
less anxious while hospitalized.[2-6]

Music is an integral part of the Indian heritage and finds 
its origin in the Vedas. The Vedas collectively refers to 
a corpus of ancient Indo-Aryan religious literature that 
has been associated with Indian civilization, and is 
considered as an adherent of Hinduism to be revealed 
knowledge. The core is formed by “mantras” which 
represent hymns, prayers, and incantations.

Considering the role of music as a form of therapy, the 
present study was designed to validate the efficacy of the 
same. In this double-blinded randomized control trial, 
music therapy was used in patients between 6 and 12 
months of age undergoing surgical repair of unilateral 
complete cleft lip. The hemodynamic parameters were 
monitored and an objective assessment of pain was done.

Observations in the realm of music therapy have 
shown one critical feature, that is, though being well 
intentioned, is undermined by a lack of research 
methodology. A Cochrane review of the music for 
pain relief,[1] which followed a methodological quality 
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ABSTRACT

This clinical study aims at evaluating the effect 
of music therapy on pain relief and postoperative 
analgesic requirement in patients with unilateral cleft 
lip undergoing repair by Tennison’s triangular variant, 
in the age group of 6-12 months. A total of 105 patients 
fulfilling the inclusion criteria were included in this 
study with 50 patients receiving music therapy and 55 
patients not receiving the same. The hemodynamic 
parameters and objective pain scale by Hanallah were 
assessed by a person blinded to the groups. When 
tested, the results showed a statistically significant 
decrease in the mean number of times fentanyl was 
required and in the mean pain score. However, there 
was no significant difference between the 2 groups 
with respect to oxygen saturation and heart rate.

Key words: Music therapy, rescue analgesia, 
unilateral cleft lip repair

INTRODUCTION

Music is an important part of our lives and has 
been a part of human culture since the beginning of 
civilization. Music in its purest form alleviates our 
mood and creates a sense of well-being with positive 
changes in physical and emotional components. It 
has been used as a form of therapy in pain relief and 
preoperative anxiety as noted in the modern medical 
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Postoperatively in the recovery room headphones were 
placed and either music was played or only heaphones 
were applied without music depending on the group to 
which the baby belongs to that is,
•	 Group	A	(music	therapy	group):	Headphone	placed,	

and the specified music played [Figure 1].
•	 Group	B	(control	group):	Headphone	placed,	and	

no music played.

As the study was double-blinded, the assessors were 2 
staff nurses trained in this assessment of these patients. 
Headphones used with the single piece playing repeatedly. 
Volume was set at 25 with 40 being maximum on the player.

Music	 therapy	employed	was	 the	Ras	Durga	which	 is	
an evening raga played between 5.30 and 6.30 p.m. The 
instruments used were sitar and tabla, with 3 taals - 16 beats 
of the duration of 32 min which was played on loop for 5 h.

Modified Hanallah scale was used to assess the pain as it 
was the simplest and most reliable objective pain scoring 
available for the pediatric age group.[8] The pain was 
assessed for every half an hour for 5 h postoperatively, by 
a nurse who was trained to use this scale and was blinded 
to the groups. Hemodynamic parameters (pulse rate, 
oxygen saturation [SpO2])	were	monitored	every	15	min	
for	the	first	90	min.	Rescue	analgesia	of	IV	fentanyl	0.05	
mcg/kg	was	administered	if	the	pain	score	exceeded	3.	
The number and total dose of rescue analgesic (if IV 
fentanyl	0.05	mcg/kg)	required	were	noted.

The pain was assessed by the Modified Hanallah Pain 
Scale[8] by a nurse trained to use the scale in the recovery 
room. The total score was evaluated at every half an 
hour intervals for 5 h.

The collected data were tabulated and analyzed 
statistically. The hypothesis was tested by using paired 
and unpaired t-test for haemodynamic parameters like 
SpO2 and	heart	rate,	and	by	Mann-Whitney	U-test and 

protocol	designed	by	Guzmán,[7] revealed a poor quality 
in	75%	of	the	studies.	Hence,	a	strict	quality	protocol	
was employed for the present study. The primary aim of 
this study is to authenticate the role of music therapy in 
postoperative analgesia, based on a strict methodology 
so as to provide a better understanding of its role in 
pain relief.

MATERIALS AND METHODS

The objective was to evaluate the effect of music therapy on 
acute pain relief and postoperative analgesic requirement 
in patients undergoing unilateral cleft lip repair aged 
between 6 and 12 months. One hundred and five patients 
fulfilling the inclusion criteria were included in the study.

The inclusion criteria keeping in mind the similarity of 
baseline statistics included: 
•	 Age	between	6	and	12	months	of	age.
•	 Complete	unilateral	cleft	lip.
•	 ASA:	Grade	I.
•	 Tennison’s	triangular	variant	technique	of	lip	repair.

The exclusion criteria were:
•	 ASA	Grade	II	and	above.
•	 On	treatment	with	other	analgesia/anticonvulsants/

anticoagulants.

The patients were selected in the 6-12 months range to 
undergo a unilateral complete lip repair by Tennison’s 
triangular variant to minimize the variables so as to 
have a strong methodological quality.

Each	child	was	examined	 thoroughly	and	 the	parent/
guardian were interviewed. A detailed history about 
any previous illness and any treatment received was 
noted. A detailed physical examination including weight 
in kilograms and age in months was noted. A written 
informed	consent	was	obtained	from	the	parents/guardians.

The children were kept nil by mouth for 4-6 h prior 
to	surgery.	They	were	allocated	into	Group	A	(music	
therapy	group)	or	Group	B	(control	group)	according	
to a computer generated randomization table using an 
algorithm	of	Park	and	Miller	with	Bays	Durham	used	by	
Datinf	Randlist	on	the	website	www.randomisation.net.

All the patients included in this study underwent a primary 
unilateral lip repair by Tennison’s triangular variant 
technique. The intra-operative management of all the 
patients was done with a similar protocol. At the end of 
surgery,	all	the	children	were	reversed	with	intravenous	(IV)	
glycopyrrolate	0.01	mg/kg	and	IV	neostigmine	0.05	mg/kg. Figure 1: Operated patient on music therapy
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Wilcoxin	matched	pair	test	for	the	pain	score	for	both	
groups at different time intervals.

RESULTS

With	respect	to	mean	number	of	fentanyl	given,	statistically	
significant difference was observed between the two groups 
with the group receiving music being given 0.6 times 
compared	to	1.73	in	the	nonmusic	group	given	at	5%	level	
of significance (P	<	0.05)	[Tables	1	and	2].

The difference in the percentage of increase in pain in 
both groups was found to be statistically significant (P < 
0.05)	[Table	3].

In terms of the hemodynamic parameters like saturation 
and heart rate assessed, no significant statistical 
difference was observed between the two groups at 5% 

Table 1: Comparison of music and nonmusic therapy 
groups with respect to number of times fentanyl given

Group n Mean SD t P
Music 50 0.6 0.68 −3.6874 0.0007*
Nonmusic 55 1.73 1.2 

*P < 0.05. SD: Standard deviation

Table 2: Distribution number of times fentanyl given in 
music and nonmusic groups

No. of 
fentanyl given

Music % Non-music % Total %

None 25 50.00 8 13.64 33 30.95
Once 20 40.00 23 40.91 43 40.48
Twice 5 10.00 5 9.09 10 9.52
Thrice 0 0.00 18 31.82 18 16.67
Four 0 0.00 1 4.55 1 2.38
Total 50 100.00 55 100.00 105 100

Table 3: Comparison of music and nonmusic therapy groups with respect to pain scores at different time points by 
Mann-Whitney U-test

Groups 0 min 30 min 1 hr 1 1/2hrs 2 hrs 3 hrs 4 hrs 5 hrs Diff from 0 to 
5 hrs

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
music 0.6 1.1 1.2 1 1.8 1.1 1.8 1.1 2.4 1.2 1.7 1.2 2.4 1.4 2 1.1 1.4 1.5
Non music 0.8 1.1 1.6 1.3 2.4 1.7 3.1 1.8 3.1 1.8 3.1 1.5 3.3 1.5 3 1.5 2.2 2.1
Total 0.7 1.1 1.4 1.2 2.1 1.4 2.5 1.6 2.8 1.4 2.4 1.7 2.9 1.5 2.5 1.4 1.8 1.9
% of change 
in M

-125%
P = 0.0054*

% of change 
in NM

-192.22%

P = 0.0004*
Z value -0.5163 -0.9948 -0.957 -2.4303 -1.851 -2.5562 -1.6496 -2.254 -1.1333
P value 0.6057 0.3199 0.3386 0.0151* 0.0642 0.0106* 0.099 0.0242* 0.2571

level that is, (P >	0.05)	[Tables	4	and	5].

DISCUSSION

Pain affects the lives of patients by undermining 
mood, sleep patterns, physical and social functioning. 
Nonpharmacological interventions like music offer 
potential advantages of low cost, ease of provision, and 
safety with no side effects in comparison with other 
methods. The probable mechanism is said to be by 
increasing Mio receptors on the cell surface and increase 
in endorphins.[9]	 Relaxation	 and	music	 have	 been	
recommended in acute pain management guidelines, 
on the basis of experimental studies.[10]

Table 4: Comparison of music and nonmusic therapy groups with respect to SpO2, scores at different time points by 
unpaired t-test

15 mins 30 min 45 min 60 min 90 min Diff 15 to 90 min

Groups Mean SD Mean SD Mean SD Mean SD Mean SD mean SD
Music 99.35 1.04 95.15 20.05 99.65 0.59 99.3 0.73 99 1.26 0.35 1.69
Non music 99.86 0.47 99.77 0.53 99.64 0.58 99.27 1.16 99.41 0.85 0.45 0.67
Total 99.62 0.82 97.57 13.85 99.64 0.58 99.29 0.97 99.21 1.07 0.4 1.25
% of change in M 0.35%

P = 0.3672
% change in NM 0.46%

P = 0.0045
t-Value -2.097 -1.0823 0.0756 0.0899 -1.244 -0.2675
P value 0.0424 0.2856 0.9401 0.9288 0.2207 0.7095
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Studies related to music therapy have found that tempo 
is the most important factor in easing the pain with slow 
and	flowing	music	of	60-72	beats/min	having	a	positive	
effect.[11,2] Melodic line moving in step-wise increments 
(the melody consists of notes that fall closely together on 
a	scale)	with	minimal	interval	jumps	is	recommended.	
The music should be nonlyrical, consist predominantly 
of low tones mostly with strings of minimal bass and, 
a	volume	of	60-70	decibels.[12,2]

The	music	therapy	used	in	this	study	was	the	Ras	Durga	
raga, which is usually played in the evening between 
5.30 and 6.30 p.m. This raga was chosen as it is known 
to have a very calming effect on the mind compared to 
the other ragas.

The Cochrane review of 2010 titled “Music for Pain 
Relief ”	 involving	 51	 studies	 and	 3663	 subjects[1] 
evaluated the effect of music for treatment of pain in 
acute, chronic or cancer-related cases, for intensity, 
pain relief, and analgesic requirements. In acute 
postoperative period, the patients exposed to music 
had pain intensity that was 0.5 units lower on a 0-10 
scale	than	unexposed	subjects	(95%	confidence	interval	
[CI]:	−0.9	to	−0.2).	A	pain	relief	of	at	least	50%	was	
seen in four studies. It was also reported that subjects 

exposed	to	music	had	a	70%	higher	likelihood	of	having	
alleviation from pain than the unexposed subjects 
(95%	CI:	1.21-2.37).	Number	needed	to	treat	=	5	(95%	
CI:	4-13).[1]

Music therapy research, though well intentioned is 
often undermined by poor research methodology.[11] 
The Cochrane review also did a quality appraisal on 
the	basis	of	 the	cornerstones	for	validity	by	Guzmán	
2002.[7]	They	used	7	variables	and	gave	a	sub	-	score	of	
1 to each for:
1. The method of randomization.
2. Concealment of allocation.
3.	 Blinding	of	the	evaluators.
4.	 Blinding	of	the	patient.
5. Similarity of baseline groups.
6. Analysis of the outcomes in terms of the intention 

to treat principle.
7.	 For	a	loss	of	follow-up	of	<20%.

It was noted that of all the studies reviewed only 13 
(25%)	 scored	 4-6	 in	 the	 quality	 scale.	Keeping	 this	
in mind, this study was designed in such a manner 
that all seven parameters were included, and a high 
methodological	quality	was	aimed	at	with	a	score	of	7/7.

With	the	study	methodology	sorted,	the	trial	was	carried	
out, and the results obtained have been stated in the 
results. In terms of the hemodynamic parameters, a 
22.8% decrease in heart rate was observed in the music 
therapy	group	compared	to	the	7.7%	increase	in	heart	
rate	found	in	the	control	group	over	a	period	of	90	min.	
However, this is not found to be statistically significant 
[Table 5].

Our study noted that postoperatively the increase 
in	 pain	 in	 the	 test	 group	was	 125%	and	192	 in	 the	
control group. This was found to be statistically 
significant [Table 3].

Table 5: Comparison of music and nonmusic therapy groups with respect to HR at different time points by unpaired t-test
Groups 15 mins 30 mins 45 mins 60 mins 90 mins Diff from 15 mins to 

90 mins

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Music 145.4 14.2 144.65 19.64 146.55 11.93 144.4 13.64 142.15 12.58 ˗3.25 16.08
Non-music 144.45 17.09 138.73 17.02 145.5 14.48 144.64 12.97 145.77 10.14 1.32 12.26
Total 144.9 15.6 141.55 18.33 146 13.18 144.52 13.13 144.05 11.38 ˗0.86 14.22
% of change in M 22.88%, 

P = 0.3773#
% of change in NM ˗7.71%, 

P = 0.6193#
t value 0.1938 1.0469 0.2549 ˗0.0575 -1.0315 ˗1.0411
P value 0.8473 0.3014 0.8001 0.9544 0.3085 0.3041
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Our study also showed the acute postoperative 
analgesic requirement was significantly less in the 
music therapy group with 50% of the patients not 
needing rescue analgesia compared to only 13.3% in 
the control group, which was found to be statistically 
significant. It was also observed that 31.8% of the 
patients in the control group required rescue analgesia 
thrice [Table 2].

Considering the results, this study shows that music 
therapy definitely has a positive influence in managing 
postoperative pain in infants as seen in terms of the 
changes in vital parameters like heart rate, need for 
rescue analgesia and assessment of pain.

CONCLUSION

This study has shown that music therapy is a low 
cost and safe adjuvant to the management of pain in 
the acute postoperative period in pediatric patients 
and hence we recommend it be added to the routine 
armamentarium of management.
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Abstract: 

Background: Menstrual hygiene is an issue that is insufficiently acknowledged. Menstrual practices are still 

shrouded by taboos and socio-cultural restrictions. Thus adolescent girls remain ignorant of the scientific 

facts and hygiene practices which sometimes result into adverse health consequences. Objective: To study 

the factors influencing menstrual hygiene practices among late adolescent girls. Materials and methods: A 

community based cross sectional study was undertaken over a period of one year, in Ashoknagar which is 

an urban field practice area of J. N. Medical College, Belagavi. A total of 625 late adolescent girls between 

16 - 19 years were studied. After obtaining the ethical clearance, pilot study was conducted. Written in-

formed consent was obtained from every participant. Data was collected by house to house visit using a 

predesigned questionnaire. Result: The mean age (±SD) of the study participants was 17.4±1.09 years and 

mean age (±SD) at menarche was 12.8+1.73 years.  Less than half, 43.4% of the adolescent girls used sanitary 

pads and around 52.8% of the girls practiced cleaning of external genitalia during menstruation. Factors 

like age, religion, socio-economic status and mothers’ literacy were significantly associated both with the 

use of sanitary pads and practice of perineal hygiene. Conclusion: Appropriate health education pro-

grammes and social marketing of sanitary pads may lead to better menstrual hygiene practices among 

adolescents. 

Keywords:  Menstual hygiene, Adolescent girls, Urban area.

INTRODUCTION 
Adolescent girls constitute a 

vulnerable group not only with 

respect to their social status but 

also in relation to health. Men-

struation is a natural 

phenomenon among matured 

females who experience shed-

ding of blood for 1-7 days every 

month from the age of maturity 

until menopause.1 Though men-

struation is a normal 

physiological process, it is often 

not discussed openly in our so-

ciety, considering menstruation 

to be inconvenient or embar-

rassing topic to discuss. 

Menstrual practices are still 

shrouded by taboos and socio-

cultural restrictions. Various as-

pects such as physiology, 

pathology and psychology of 

menstruation have been found 

to associated with health and 

wellbeing of women; hence it is 

an important issue concerning 

morbidity and mortality of fe-

male population. On the other 

hand, hygiene-related practices 

during menstruation are of con-

siderable importance for 

reproductive health, poor prac-

tices increase vulnerability to 

reproductive tract infections.2 

Good hygiene, such as use of 

sanitary pads and adequate 

washing of the genital area, is 

essential during menstruation. 

Primarily poor personal hy-

giene and unsafe sanitary 

conditions result in gynecologi-

cal problems.3 Repeated use of 

unclean napkins or the improp-

erly dried cloth napkins before 

its reuse results in harboring of 

micro-organisms causing vagi-

nal infections. Infections due to 

lack of hygiene during menstru-

ation are often not reported.4 

Therefore this study was con-

ducted to study the factors 
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influencing menstrual hygiene 

practices among late adolescent 

girls 

MATERIALS AND 

METHODS 
A community based cross-

sectional study was conducted 

over a period of one year from 

1st January to 31st December 2014 

among late adolescent girls (16-

19 years) in an urban field prac-

tice area of J.N.M.C, Belagavi. A 

total of 625 adolescent girls were 

interviewed by house to house 

visit. The study was approved 

from Institutional Ethics Com-

mittee for Human Subject’s 

Research, Jawaharlal Nehru 

Medical College, Belagavi, Let-

ter No. MDC/DOME/92. A 

detailed questionnaire was pre-

pared and was pretested and 

validated during the pilot study. 

It included information on so-

cio-demographic variables, age 

of menarche and menstrual hy-

giene and practices among late 

adolescent girls. Data was en-

tered in Excel sheet after coding. 

SPSS (Trial version) 21.0 soft-

ware was used for analysis of 

the data. Numerical variables 

were analysed as means and 

standard deviations. Categori-

cal data were summarized using 

percentages. Chi-square test 

was used to test the association 

between various study varia-

bles.  

RESULT 
 In the present study, out of 

625 respondents 170 (27.2%) 

girls were aged 18 years fol-

lowed by 166 (26.6%) aged 16 

years, 159 (25.4%)  aged 17 years 

and 130 (20.8%) aged 19 years.  

The mean age (±SD) of the re-

spondents was 17.4±1.09 years 

and median was 17.5 years. Of 

the total 625 girls studied, ma-

jority 433 (69.3%) adolescent 

girls were Hindus, followed by 

Muslims 188 (30.1%) and 4 

(0.6%) belonged to Christian 

and Jain religion. In our study, 

majority 530 (84.8%) of the ado-

lescent girls were studying and 

95 (15.2%) of them had stopped 

studying at the time of our 

study. Our study revealed that 

141 (22.6%) mothers of late ado-

lescent girls were illiterates. 

Among the literate mothers, 96 

(15.4%) were educated up to pri-

mary school, 225 (36.0%) up to 

high school, 72 (11.5%) had 

studied beyond SSLC, 78 

(12.5%) were graduates and 13 

(2.0%) had perused post gradu-

ation. According to the 

modified B.G. Prasad classifica-

tion maximum 178 (28.5%) of 

study participants were from 

families of socioeconomic class 

IV and 176 (28.2%) were from 

class III, 124 (19.8%) from class 

II, 82 (13.1%) and 65 (10.4%) 

Table No. 1: Association between age and religion of late adoles-

cent girls and use of sanitary pad 

Variable 
Use sanitary pad 

P value 
Yes No 

Age (in years) 

16 52 (31.3%) 114 (68.7%) 
χ 2 =   17.2 

df =  3 

p =0.001 

17 82 (51.6%) 77 (48.4%) 

18 71 (41.8%) 99 (58.2%) 

19 66 (50.8%) 64 (49.2%) 

Religion 

Hindu 216 (51.1%) 207 (48.9%)  χ 2 =   1.2 

df =  2 

p <0.001 

Muslim 21 (12.5%) 147 (87.5%) 

Other 34 (100.0%) 0 (0.0%) 

 

Table No. 2: Association between socio-economic and mothers’ lit-

eracy status of late adolescent girls and use of sanitary pad 

Variable 
Use sanitary pad 

P  value 
Yes No 

Socio-economic status 

Class I 51(78.5%) 14 (21.5%) χ 2 =   209.1 

df = 4 

p <0.001 
Class II 85 (68.5%) 39 (31.5%) 

Class III 109 (61.9%) 67 (38.1%)  χ 2 for trends = 

178.2 

df= 1 

p <0.001 

Class IV 23 (12.9%) 155 (87.1%) 

Class V 3 (3.7%) 79 (96.3%) 

Mothers’ literacy status 

Illiterate 31 (22.0%) 110 (78.0%) 
χ 2 =   151.9 

df =  5 

 p <0.001 

Primary 

school 
6 (6.2%) 90 (93.8%) 

High school 115 (51.1%) 110 (48.9%) 

PUC/Diploma 60 (83.3%) 12 (16.7%) χ 2 for 

trends=101.9 

 df = 1 

p <0.001 

Graduation 48 (61.5%)      30(38.5%) 

Post 

graduation 
11 (84.6%) 2 (15.4%) 
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from classes V and I respec-

tively.  

 The mean age (+SD) of men-

arche was 12.8+1.73 years. Our 

study showed that 271 (43.4%) 

of the adolescent girls used san-

itary pads, 207 (33.1%) used 

cloth, 139 (22.2%) used both san-

itary pads and cloth as per the 

availability and 8 (1.3%) used 

tampon. Among the 346 cloth 

users, 218 (63.0%) were using 

reused cloth and 128 (37.0%) 

used fresh cloth every cycle. 

Among the 218 study 

participants who used reused 

cloth,  68 (31.2%) used it  for less 

than 3 cycles, 96 (44.0%) used it 

for 3 cycles only and 54 (24.8%) 

used for more than 3 cycles and 

later diacarded the cloth. Of the 

410 sanitary pad users,  284 

(69.3%) of them wrapped the 

pad in paper and disposed it in 

dustbin, 46 (11.2%) flushed the 

pad in the toilet, 67 (16.3%) 

threw it indiscriminately and 13 

(3.2%) of the girls burnt the pad. 

In our study, 330 (52.8%) of the 

study participants used to clean 

external genitalia separately 

while taking bath during men-

struation and 295 (47.2%) of 

them did not. With the increase 

in age, the number of girls using 

sanitary pads increased and the 

difference was statistically sig-

nificant (p=0.001). Among the 

girls belonging to Muslim reli-

gion only 21 (12.5%) made use 

of sanitary pads during men-

struation which was least when 

compared to girls belonging to 

other religion 34 (100.0%) and 

Hindus 216 (51.1%) showing 

significant association (p <0.001) 

between religion and use of san-

itary pads [Table No.1]. Also 

with increase in socio-economic 

status there was increase in use 

of sanitary pads (p<0.001), 

which followed a trend 

(p<0.001) and use of sanitary 

pads increased as education 

level of mothers’ increased, it 

was seen to follow a trend 

(p<0.001) [Table No. 2]. Regard-

ing the perineal hygiene with 

increase in age practice of clean-

ing external genitalia increased 

which was statistically signifi-

cant (p<0.001). Among the 34 

girls belonging to other religion 

all of them were practicing 

cleaning external genitalia dur-

ing menstruation, of 423 

Hindus, 264 (62.4%) cleaned ex-

ternal genitalia and of the 168 

Muslims only 32 (19.0%) of them 

practiced it during menstrua-

tion showing significant 

Table No. 3: Association between age and religion of late adolescent 

girls and practice of perineal hygiene during menstruation 

Variable 

 Practice of perineal hygiene dur-

ing menstruation P value 

Yes No 

Age (in years) 

16 57 (34.3%) 109 (65.7%) χ 2 =   

47.9 

df =  3 

p<0.001 

17 100 (62.9%) 59 (37.1%) 

18 81 (47.6%) 89 (52.4%) 

19 92 (70.8%) 38 (29.2%) 

Religion 

Hindu 264 (62.4%) 159 (37.6%) χ 2 =   

122.9 

df =  2 

p<0.001 

Muslim 32 (19.0%) 136 (81.0%) 

Other 34 (100.0%) 0 (0.0%) 

 

Table No. 4: Association between socio-economic and mothers’ liter-

acy status of late adolescent girls and practice of perineal hygiene 

during menstruation 

Variable 

Practice of perineal hygiene dur-

ing menstruation P value 

Yes No 

Socio-economic status 

Class I 65 (100.0%) 0 (0.0%) 
χ 2 =   

171.2 

df =  4 

p<0.001 

Class II 74 (59.7%) 50 (40.3%) 

Class III 126 (71.6%) 50 (28.4%) 

Class IV 36 (20.2%) 142 (79.8%) 

Class V 29 (35.4%) 53 (64.6%) 

Mothers’ literacy status 

Illiterate 47 (33.3%) 94 (66.7%) 

 χ 2 =   

156.1 

df =  5 

p<0.001 

Primary 

school 
22 (22.9%) 74 (77.1%) 

High school 112 (49.8%) 113 (50.2%) 

PUC/Diploma 69 (95.8%) 3 (4.2%) 

Graduation 67 (85.9%) 11 (14.1%) 

Post 

graduation 
13 (100.0%) 0 (0.0%) 
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association (p<0.001) between 

religion and practice of perineal 

hygiene during menstruation 

[Table No. 3]. Also with increase 

in socio-economic status there 

was increased practice of peri-

neal hygiene and the maternal 

literacy status increased the 

practice of perineal hygiene by 

late adolescent girls also in-

creased which was statistically 

significant (p<0.001) [Table No. 

4].  

DISCUSSION 
In the present study, 625 late 

adolescent girls aged 16 – 19 

years were included; the mean 

age (±SD) at menarche was 

12.8+1.73 years and majority of 

the adolescent girls, 167 (26.7%) 

and 144 (23.0%) were 13 and 12 

years old respectively when 

they attained menarche. A 

study conducted in Belgaum5 

reported the mean age at menar-

che to be 13.62± 0.91 years which 

is slightly higher than our study. 

Also, another study conducted 

in urban slum of Mumbai6 re-

vealed that majority (54.4%) of 

the subjects had attained menar-

che by the age of 13 – 14 years.  

Less than half, 43.4% of the ado-

lescent girls used sanitary pads, 

207 (33.1%) used cloth, 139 

(22.2%) used both sanitary pads 

and cloth as per the availability 

and 8 (1.3%) used tampon. It 

was noted that in a study con-

ducted in Guntur7 53.7% girls 

used sanitary pad for protection 

during menstruation which is 

slightly high when compared to 

our study. Among cloth users, 

218 (63.0%) used reused cloth 

and 128 (37.0%) used fresh cloth 

every cycle. Regarding hygiene 

practices during menstruation, 

330 (52.8%) of the girls practiced 

cleaning of external genitalia 

during menstruation and the 

most common ways of 

disposing sanitary pads were, 

wrapping in paper and 

throwing in dustin (69.3%) and 

threw it indiscriminately 

(16.3%). Similar observations 

were made in a study conducted 

in Mumbai6, were 54.8% 

disposed sanitary pads in 

dustbin and 14.5% of them 

threw them indiscriminately. 

Our study found that increase in 

age, socio-economic status, and 

mother’s literacy status were 

significantly associated with the 

increase in use of sanitary pads 

among girls. Girls belonging to 

Muslim religion made least use 

of sanitary pads compared to 

other and Hindu religion. Simi-

larly in a study conducted in 

South India8, socioeconomic sta-

tus of the girls and their age 

influenced the use of sanitary 

pads. With the increase in socio-

economic status and age there 

was increase in use of sanitary 

pads among girls. Other studies 

have shown that lower socio-

economic status, lack of access 

to information about menstrua-

tion and money to buy sanitary 

products for menstrual hygiene 

are all related factors affecting 

menstrual behavior9,10. Our 

study reported significant asso-

ciation between socio-

demographic variables and per-

ineal hygiene. Factors like 

younger age of girls, belonging 

to Muslim religion, lower socio-

economic status and illiteracy or 

low literacy status among moth-

ers’ of the adolescent girls were 

associated with poor practice of 

perineal hygiene. A study con-

ducted in South India8 found 

that 83.0% of the girls regardless 

of their age used to practice 

washing of genital region.  

CONCLUSION 
The present community 

based study reports that less 

than half of the adolescent girls 

used sanitary pads and about 

more than half of the girls prac-

ticed perineal hygiene. The 

above findings reinforce the 

need to encourage safe and hy-

gienic practices among the 

adolescent girls. Factors like 

age, religion, socio-economic 

status and mothers’ literacy 

were found, to have made a sig-

nificant impact on use of 

sanitary pads and practice of 

perineal hygiene. Therefore, 

community based outreach pro-

grammes and social marketing 

of sanitary pads may lead to bet-

ter hygiene practices among 

adolescents. 
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Factors associated with family burden in 
schizophrenia
Sateesh Rangarao Koujalgi, Raghavendra B. Nayak1

Introduction

Schizophrenia is a continuous, lifetime major psychiatric 
disorder that may affect children, adolescents, and adults. 
The patient exhibits odd behaviors and more often 
harmful to themselves and others.[1] Being a chronic 
disease, relapse is more common during the treatment 

process.[2] Therefore, patients required frequent acute 
care hospitalization and to reduce negative impacts 
long-term care may be indicated.

Family members play a potent role in providing care 
to the ill patient.[3] These caregivers not only provide 

Abstract
Background: Family burden affects the health of both patient and caregivers. Identifying 
determinants of family care burden in patients with schizophrenia has significant psychosocial 
implications.

Aim: To investigate the sociodemographic factors associated with caregiver burden in 
patients with schizophrenia.

Materials and Methods: A series of one hundred schizophrenia within the age group of 
18–47 and above and having more than 2 year’s history of illness and 100 caregivers of such 
a patient have been taken up for the study, within the age group of 18–63 and above. To 
identify the primary care givers of the above patients, Pollack and Perlick scale was used. 
The International Classification of Disease‑10 – Diagnostic Criteria for Research were used for 
psychiatric diagnosis. Patient and caregivers of the patients were assessed on self‑developed 
sociodemographic pro forma. Pearson correlation coefficient test was used to study the 
correlation between patient, caregivers, and family burden.

Results: Family care burden has statistically significant correlation with patients advanced 
age (r = 0.239, P < 0.017), duration of illness (r = 0.210, P < 0.036), and patient 
income (r = 0.202, P < 0.044). The correlation analysis also correlated positively with 
family care burden and caregivers advanced age (r = 0.226, P < 0.034), low education level 
(r = −0.215, P < 0.032), poor family income (r = 0.205, P < 0.043), and length of contact 
with patients (r = 0.242, P < 0.021).

Conclusion: Patient advanced ages, duration of illness, poor patient income, caregivers’ 
advanced ages, low education level, poor family income, and length of contact with patients 
were the factors most likely associated with family care burden in schizophrenia.
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care but also abide to emotional support to the patient. 
Hence, the patient may become dependent on the family 
members, and ultimately this affects caregivers quality 
of  life.[4,5] Continuous caregiving for longer time, 
especially to the schizophrenics, can pose burden which 
leads to negative consequences.[6-9]

Studies revealed that depression is more commonly seen 
in caregivers of  mentally ill than noncaregivers.[10] 
Caregivers depressed mood may adversely affect their 
health and self–well-being.[11]

Harvey et al.[12] study revealed that demographic 
factor that is age of  the patient has predicted family 
burden. Yet another study by Byford et al.[13] expressed 
determinants of  family care burden in severe psychiatric 
illness. The study revealed the age of  the patient and 
the duration of  the illness were the predominant 
determinants. Shah et al.[14] reported odd behaviors 
occupational impairments, suicidal behavior, and 
cognitive impairments were the determinants of  family 
care burden in severe mental illness. Li et al.[15] evaluated 
the predictors of  family care burden and quality of  life 
of  individual with schizophrenia. The study assessed 
the level of  family burden and quality of  life, its 
correlation with demographic variable of  caregivers 
and the good predictors of  family burden and quality 
of  life. The study concluded that caregiver experiences 
a higher degree of  burden while providing care for their 
schizophrenia patient. A significant correlation was 
found between the burden and their level of  education 
and good predictors were family caregiver’s physical 
health and household income.

The available literature reveals several factors related 
to burden. These were patient’s psychopathology, 
demographic variables of  caregiver, such as economic 
status, gender, employment, and duration of  care given. 
It is so, because that schizophrenia is a chronic and 
major psychiatric illness.[1,16] Predominantly, the nature 
of  illness.[2] Therefore, these patients were required 
acute care hospitalized and usually need long-term care 
and treatment.[8] With this, it may assume that mostly 
caregiver of  schizophrenia feels burden.

However, the studies have not concentrated on 
determinants of  family care burden in schizophrenia 
and how they contribute for family care burden. This 
study focuses on care givers of  individuals with 
schizophrenia because schizophrenia is an increasing 
public health concern worldwide. The Western studies 
reported existence of  family care burden in patients with 
schizophrenia. In India, there is a lack of  data on factors 
associated with family care burden in schizophrenia. 

Hence, this study was intended to address these issues. 
Most often, family burden is associated with patient’s 
and caregiver’s characteristics. The variables include 
duration of  care, severity of  illness, age, employment, 
education, and economic status. Hence, understanding 
regarding these variables becomes more important 
for mental health professional, which may help in 
psychosocial management. Therefore, the study was 
undertaken to explore determinants of  family care 
burden in schizophrenia. This study may bring baseline 
data and enable mental health worker to reduce family 
care burden in schizophrenia and may promote quality 
of  life of  patients and caregiver. The objective of  this 
study was to describe the determinants of  family care 
burden in schizophrenia.

Materials and Methods

It was a cross-sectional, descriptive, and correlation study. 
The study sample consisted of  two groups that were 
100 patients with schizophrenia and 100 schizophrenia 
patients’ caregivers. The data were collected from the 
psychiatry outpatient and inpatient department by 
adopting the stratified sample random sampling technique. 
Patients fulfilling The International Classification 
of  Disease-10 – Diagnostic Criteria for Research for 
schizophrenia (all type) were included as samples of  the 
study. Patients within the age group of  18–47 and above 
and having more than 2 year’s history of  illness were 
taken up for the study after ensuring confidentiality. To 
identify the primary care givers of  above patients, Pollack 
and Perlick scale was used. Caregivers within the age 
group of  18 to above 63 years of  age were included in 
the study. Informed consent was obtained for such cases. 
Caregivers were excluded from the study if  they were 
found to have organic mental disorder or other co-morbid 
psychiatric disorder. Factors related to burden on family 
caregiver were grouped into: (1) patient factors included 
age, sex, marital status, religion, educational status, 
occupation, family status, history of  mental illness in 
the family, patient income, and domicile (2) caregiver 
factors included age, sex, educational status, occupation, 
family income, duration of  contact with patient, and 
relationship with patient. Pearson co-relation coefficient 
test was used to study the correlation between patient, 
caregivers and family burden. Family Burden Interview 
Schedule includes 24 items classified into six categories, 
viz., financial burden, and disruption of  routine family 
activities, family leisure, family interactions, and effect on 
physical and mental health of  others. Ratings are carried 
out on a three-point scale and schedule has a separate 
category to rate “subjective” burden. The validity and 
reliability of  the scale was reported satisfactory. All the 
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items were reliable, which was reported more than 0.78 
by the authors of  the schedule. This interview schedule 
is used to compare different treatment situation for same 
disorders or in comparing the treatment effect on families 
of  various types of  illness. The other part of  the study 
will not be detailed here, because it has been published in 
another journal (Indian Journal of  Psychological Medicine/
Jul-Sep 2013/Vol. 35/Issue3/Page no. 251-255). Data 
were analyzed using the SPSS version 17 software (SPSS 
Inc. Chicago, IL). Pearson’s co-relation coefficient test was 
used for the analysis.

Results

Correlations for the impact of patient demographical 
factors on caregiver burden

The results in Table 1 show that among variables 
examined, patient age, duration of  illness, and patient 
income were positively correlated with family care 
burden.

Age
There was a statistically significant correlation between 
age of  patient and family burden at the 0.05 level of  
significance.

Duration of illness
There was a statistically significant correlation between 
duration of  illness and family burden at the 0.05 level 
of  significance.

Patient income
There was a statistically significant correlation between 
patient income and family burden at the 0.05 level of  
significance.

Correlations for the impact of caregiver demographical 
factors on family burden

The results in Table 2 show that among variables 
examined, caregivers’ age, family income, length 
of  contact with patients were positively correlated 
with burden, whereas caregivers’ education level was 
negatively correlated with burden.

Age
There was a statistically significant correlation between 
age and family burden at the 0.05 level of  significance.

Educational level
There was a statistically significant correlation between 
education status and family burden at the 0.05 level of  
significance.

Family income
There was a statistically significant correlation between 
family income and family burden at the 0.05 level of  
significance.

Length of contact
There was a statistically significant correlation between 
length of  caregiver contact with patient and family 
burden at the 0.05 level of  significance.

Discussion

Caregiver factor associated with family care burden 
in patient with schizophrenia

Sociodemographic details and family care burden of  
the study group were published in the other article. 
Results from this study revealed that caregivers’ age 
was positively correlated with family burden. This 
is consistent with the previous study carried out by 
Li et al.,[15] who investigated association between 
demographic characteristic of  caregivers burden 
when providing care for a member with schizophrenia. 
Results revealed that the age of  caregiver was positively 
correlated to burden of  caregiver. When caregiver 
becomes older, they are worried about who will take care 
of  their ill relative in the future. Even older caregiver 
also cannot provide adequate care to the ill relative. In 

Table 1: Correlation among various patient 
sociodemographic variables with family care 
burden in patient with schizophrenia (n=100)
Variables Family burden score

r P
Age 0.239 0.017*
Education status −0.121 0.230
Duration of illness 0.210 0.036*
Patient income 0.202 0.044*
*P<0.05, **P<0.01. A significant positive correlation was seen between family 
care burden and age of patient, duration of illness and patient income. There was a 
negative correlation (r=0.121) found between education level of patient and family 
care burden, however the correlation was not statistically significant (P value=0.230)

Table 2: Correlations between family burden and 
caregiver sociodemographical factors in patient 
with schizophrenia (n=100)
Variables Family burden score

r P
Age of caregiver 0.226 0.034*
Educational status −0.215 0.032*
Family income 0.205 0.043*
Length of caregiver contact 0.242 0.021*
*P<0.05, ** P<0.01. A positive correlation was seen between family care burden 
and age of caregiver (P value 0.034) and family income (P value 0.043) and length 
of caregiver contact (P value 0.021) and correlation was statistically significant. 
A negative correlation was found between family care burden and education level 
of caregiver and was statistically significant (P value 0.032)
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addition, younger age of  caregiver which has to provide 
caring for ill member, results in increasing sense of  life 
is worth living.[17] Tables 3 and 4 indicates objective 
and subjective dimensions of  family burden care in 
schizophrenia. The old age caregivers not only have to 
take care of  their ill relative but they also have to look 
after their own health, which may result in a higher 
burden they perceived.[18]

With regard to education, the study showed that 
education level had a negative relationship with 
burden. The study findings are consistent with 
previous studies which found that caregivers who had 
higher level of  education, reported less burden.[15,19] A 
possible reason for the negative relationship between 
education level and caregiver burden may be explained 
by a view that caregivers with higher educational 
background may have higher knowledge of  the 
illness and are able to find and access to social and 
financial resources. These characteristics allow them 
to obtain better care and treatment for their ill relative. 
Tables 3 and 4 indicates objective and subjective 
dimensions of  family burden care in schizophrenia. Li 
et al.[15] reported that the education level has negative 
correlation with caregivers burden. It was assumed 
that higher the level of  education, higher the salary 
would be. High salary will minimize financial strain 
related to providing care for their ill relative. Even 
more education level of  the caregiver also tends to 

have adequate knowledge to handle stressful life event. 
Therefore caregivers’ education status influences 
burden of  the caregiver.

Results from this study revealed that caregivers’ family 
income was positively correlated with burden. Lower 
income may be a stressor that influence stress feeling 
during the caring process. Beside caregivers providing 
care for their ill relative, they also had to solve financial 
problem and find out source of  money. From this data, 
it is apparent that family income plays a key role in 
predicting caregivers’ level of  burden. The reason 
may be low income is a stressor which influences the 
feelings during the caring process. Besides caregivers 
may have financial strains in finding out sources of  
money. Srinivasan and Thara[20] revealed that the 
highest challenges experienced by Indian families in 
caring for persons of  psychiatric illness are financial and 
social isolation. The growing socioeconomic changes, 
industrialization, minimal job opportunities, and facilities 
have driven the agrarian sectors of  our economy to 
difficulty. Therefore, family income associated with 
burden in schizophrenia disorder caregivers.

Regarding duration of  time spent to look after patient, 
the present study results indicated that length of  
contact positively correlated with burden in families 
of  schizophrenia. The higher the duration of  contact 
for taking care of  their ill relative, the greater burden 
the caregivers experienced. The present study results 
were consistent with previous studies.[21-23] When a 
caregiver spends time with their ill relative, it may result 
in having less time for themselves in terms of  attending 
to their own daily routine activities. Approximately 
60–80% of  impaired people are cared by the family 
member Clement et al.[24] Usually these people require 
assistance in performing activities of  daily living, such 
as bathing, grooming, medication management and 
routine follow-up. It is obvious when care is provided 
for a longer duration of  time particularly for patient 
of  schizophrenia caregivers may experience burden. 
Hence, this marked negative effect may predict family 
care burden in patient with schizophrenia.

Individual factors related to burden on family 
caregivers caring for patients with schizophrenia

The correlation between age and burden shows that 
there is a significant relation between the age of  
the patient and burden, i.e., the older the patient the 
greater the burden. Li et al.[15] reported that there was 
correlation between patient age and family burden. 
Younger age group patients with schizophrenia are 
unable to take care of  themselves, which may be due 

Table 3: Objective burden in schizophrenia 
objective burden (n=100)
Variables Mean±SD
Financial burden 8.63±2.17
Effect on family routine 7.86±2.13
Effect on family leisure 5.54±1.90
Effect on family interaction 5.72±2.50
Effect on physical health of other family member 0.26±0.70
Effect on mental health of other family member 1.90±0.71
Global burden 29.96±7.00
The mean score of financial burden in patients, with schizophrenia group was 
8.63±2.17. The mean score of effect on family routine in patient with schizophrenia 
group was 7.86±2.13. The mean score of effect on family leisure in patients with 
schizophrenia group was 5.54±1.90. The mean score of effect on family interaction 
in patients with schizophrenia group was 5.72±2.50. The mean score of effect on 
physical health of other family member in patient with schizophrenia group was 
0.26±0.70. The mean score of effect on mental health of other family member in 
patient with schizophrenia group was 1.90±0.71. The overall mean FBIS score were 
29.96±7.00. FBIS: Family Burden Interview Schedule

Table 4: Subjective burden in schizophrenia 
subjective burden (n=100)
Variables Schizophrenia
Absent 18
Moderate 11
Severe 71
The 71 caregivers of schizophrenia had a severe subjective burden
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to the early stage of  illness. Therefore, caregivers felt 
burden while providing care to the younger patient 
in long time period. Yet another study found that 
caregivers of  schizophrenia patient displayed a very 
high degree of  burden, especially while taking care of  
younger patients.[6] The younger patients might require 
intensive caregiving, therefore the caregiver needs to 
spend more time with patient.

Duration of  illness and clinical symptoms may have 
an influence on caregivers’ burden. Positive symptoms 
may be associated with caregivers’ burden more than 
the negative symptom.[7,25] Other factor associated 
with burden of  caregiver is the severity of  patient 
symptoms.[9] A symptom caused by illness is associated 
with disability, which influences the patients behavior 
and capacity to carry out activity of  daily living. 
Hence, all these cause patients dependence on caregiver. 
Moreover, in case of  chronic illness, caregiver may feel 
burden in caregiving due to symptoms of  disease of  the 
patient and illness, which need long-term care.

Correlations analysis to determine the associations of  
family burden indicate that low income emerged as a 
significant factor of  family care burden. Symptoms 
of  illness affect working ability of  the patient. Fujino 
and Okamura[17] found that the patient disability in 
daily life was related to family care burden. It may 
result dependency of  patients on caregiver to carry 
out their daily activities. It may be due to the fact that 
schizophrenia is considered as a chronic and major 
psychiatric disorder. The patients of  schizophrenia 
may experience impairment in thought process that 
influences their behavior. More often, their behaviors 
are odd[1] or harmful to others.[16] In addition, the 
illness may recur during the phase of  treatment and 
recovery.[2] Patients with schizophrenia may have 
impairment in independent living skills which may lead 
to poor or loss of  functional outcome. Impaired levels 
of  functioning are mainly in the areas of  loss of  learned 
skills and the failure to learn new ones. This affects the 
patient’s productivity. This may contribute to family care 
burden both in terms of  patient’s dependence on social 
and economic factors.[26,27] Maurin and Boyd[28] found 
that low employment of  patient may lead to increased 
dependence on the caregivers for meeting basic needs, 
which results in burden on relatives. Mueser et al.[29] 
show that poor occupational functioning is considered as 
a universal feature of  schizophrenia, with employment 
rate of  range 10–20% and this population fall under 
the age group of  26–30 years. Due to these entire 
factors patient become less productive. Hence, it directly 
correlated the family care burden.

The associations of  burden in schizophrenia disorder 
have implications for psychosocial social management. 
More focus must be given to those caregivers who 
are more prone to a great degree of  burden. Hence, 
periodical burden assessment should be made available in 
psychiatric services. The mental health worker should be 
considered on such variables, which impact on caregiver 
burden in schizophrenia. The mental health worker 
needs to educate family members about presence and 
absence of  these factors that may pose caregivers at risk 
of  unbearable burdens. Hence, psychosocial intervention 
may erode family burden. Moreover, it will assist in 
enhancing caregiver sense of  coherence of  their patient. 
Over all, it would result in increasing emotional support 
and strengthens the patient’s functioning. Hence, mental 
health worker should provide psycho-educational family 
therapy to the caregivers in order to handle the patient 
problems which caregivers may face in daily routine 
activities. Ultimately, this may improve the patient’s 
quality of  life and minimizes family burden.

Conclusion

The study revealed, significant relationship between 
caregivers’ age, education status, family income, and 
length of  contact with patient and family burden in 
patient with schizophrenia. Greater burden was reported 
by caregivers with patient advanced ages, low patient 
income, and longer duration of  illness.
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Morphological variation of human lung fissures 
and lobes: An anatomical cadaveric study in  
North Karnataka, India
Paras Thapa, Suresh P. Desai

Introduction

The lungs are a pair of  vital organs of  respiration 
located within the thoracic cage, on either side of  the 

heart and other mediastinal contents. Each lung is 
conical in shape which is divided into lobes by double 
layers of  infolded reflection of  visceral pleura called 

Abstract
Introduction: The lungs are a pair of vital organs of respiration which are divided into lobes 
by fissures. The fissures facilitate the movements of lobes and help in uniform expansion 
of the whole lungs. The fissure may be complete, incomplete, or absent. The knowledge of 
position and completeness of fissures and lobes is necessary for an appreciation of lobar 
anatomy and thus locating bronchopulmonary segments.

Objectives: The objective of this study was to analyze the morphology of fissures and lobes 
of lungs.

Materials and Methods: Twenty pairs of lungs were taken for the study, obtained from 
twenty formalin‑fixed cadavers. The specimens were thoroughly observed for the pattern of 
lobes, fissure variations were noted, and the specimens were photographed.

Results: Of the twenty right‑sided lungs, incomplete oblique fissure was seen in six (30%) 
lungs. None of the lungs showed the absence of oblique fissure. Incomplete horizontal fissure 
was seen in ten (50%) lungs, and horizontal fissure was found absent in four (20%) lungs. 
Among the twenty lungs, four (20%) lungs showed two lobes due to the absence of horizontal 
fissure and the remaining 16 (80%) lungs showed normal lobar pattern of lungs. On the 
left side, incomplete oblique fissure was observed in two (25%) lungs, and two (25%) lungs 
showed the absence of oblique fissure. Due to the absence of oblique fissure, three (15%) 
specimens showed only one lobe while 17 (85%) lungs showed normal lobar pattern. There 
was no incidence of the presence of an accessory fissure in either side of the lungs.

Conclusion: The present study when compared with a previous work showed a wide range 
of difference in the lobes and fissures between and among different populations. Knowledge 
of such variation may be important for performing lobectomies, surgical resections, and 
correct interpretation of radiological images.

Key Words: Cadaver, horizontal fissure, lung, oblique fissure
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fissures. Anatomically, the right lung is divided into 
upper, middle, and lower lobes by oblique and horizontal 
fissures whereas the left lung is divided into upper and 
lower lobes by an oblique fissure. On the right side, 
middle and inferior lobes are separated by oblique 
fissure and upper and middle lobes are separated by the 
horizontal fissure.

In each lung, oblique fissure begins on medial surface 
at the posterosuperior part of  hilum and crosses the 
posterior border of  the lung 6 cm below the apex. 
At the posterior border, the fissure lies opposite at a 
surface point 2.5 cm lateral to the junction of  T3 and 
T4 spines. Then, it descends forward across the 
costal surface to reach the inferior border of  lung at 
5th intercostal space and follows the 6th costochondral 
junction about 7.5 cm lateral to the middle line. It 
finally ascends on the medial surface and ends at the 
lower end of  hilum. The left oblique fissure is more 
vertical than the right. The short horizontal fissure 
separates the superior and middle lobes. The horizontal 
fissure begins at the oblique fissure near the midaxillary 
line, course horizontally along the costal surface, cuts 
anterior border at the level of  4th costal cartilage, and 
then passes backward on the mediastinal surface to the 
end at the hilum.

The fissures facilitate the movement of  lobes 
in relation to one other which accommodate the 
greater distention and movements of  lower lobes 
during respiration.[1] The fissure may be complete, 
incomplete, or absent altogether.[2] Accessory 
fissures are sometimes present which divide the 
lungs into smaller subdivision. In the presence of  
these major variations, the left lung may have three 
lobes and the right lung may have four or only two 
lobes. The identification of  the completeness of  the 
fissure is important before lobectomy, individuals 
with incomplete fissure are more prone to develop 
postoperative air leaks.[3]

The position of  lobes and fissures is useful in 
locating the bronchopulmonary segments which is 
significant both anatomically and clinically. Prior 
awareness and anatomical knowledge of  the variations 
in the lobes and fissures of  lung is important for 
proper radiological interpretation and is of  great 
significant to cardiothoracic surgeons for planning 
segmental resection.[4] Considering anatomical and 
clinical importance, an attempt has been made to 
study the morphology of  lung fissures and lobes from 
specimens obtained from cadavers in North Karnataka, 
India.

Materials and Methods

Twenty pairs of  lungs, of  which 12 pairs belong to male 
and eight pairs belong to female cadavers used during 
routine dissection for the medical undergraduate classes 
in the Department of  Anatomy, J. N. Medical College, 
were taken for the study after proper embalming with 
10% formalin. The thoracic wall of  the cadavers was 
dissected, and then the lungs were exposed to study the 
morphological features such as the number of  fissures 
and lobes.

Anatomical classification proposed by Craig and Walker’s 
was followed to determine the presence of  completeness 
of  fissures.
A. Grade I ‑ Complete fissure with entirely separated lobes
B. Grade II ‑ Complete visceral cleft but parenchymal 

fusion at the base of  fissure
C. Grade III ‑ Visceral cleft evident for a part of  fissure
D. Grade IV ‑ Complete fusion of  lobes with no evident 

fissural line.

Results

The study on twenty lungs of  each side revealed the 
following fissural pattern which is depicted in Table 1.

Incidence of  oblique and horizontal fissure according 
to Craig and Walker’s criteria is depicted in Table 2.

Discussion

The lungs develop from respiratory diverticulum 
of  cranial foregut which subsequently differentiates 

Table 1: The fissural pattern of lungs (n=20)
Complete 

(%)
Incomplete 

(%)
Absent 

(%)
Right lung

Oblique fissure 14 (70) 6 (30) Nil
Horizontal fissure 6 (30) 10 (50) 4 (20)

Left lung
Oblique fissure 12 (60) 5 (25) 3 (15)

Table 2: The incidence of oblique and horizontal 
fissure according to Craig and Walker’s criteria
Grade Right lung (%) Left lung (%)

Oblique 
fissure

Horizontal 
fissure

Oblique 
fissure

I 14 (70) 6 (30) 13 (65)
II 2 (10) 4 (20) 2 (10)
III 4 (20) 6 (30) 2 (10)
IV Nil 4 (20) 3 (15)
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into various components of  respiratory tree and 
parenchyma. With progressive development, all the 
spaces between individual bronchopulmonary segments 
get obliterated except along the lines of  division of  
principal bronchi, where deep complete fissure remains 
patent dividing the right lung into three lobes and 
left lung into two lobes. The fissures are oblique and 
horizontal in position in the right lung and only one 
fissure is placed obliquely in the left lung.[5] Absence or 
incompleteness of  fissures could be due to obliteration 
of  these fissures either completely or partially. With 
defect in pulmonary development, there can be variation 
in the lobes and fissures of  lungs.

Several authors have reported varying percentage of  
incidence of  absence of  oblique fissure in the right 
lung, but in the present study, there was no incidence 
of  absence of  oblique fissure. In the present study, 
the left lung showed absent as well as incomplete 
oblique fissure which is in conformity with previous 
studies. There was higher percentage of  incidence 
of  incomplete oblique fissure in the right lung as 
compared to the left lung. When compared with other 
studies, the incidence of  the percentage of  incomplete 
oblique fissure of  the right lung is more than the 
previous studies [Table 3]. The incidence of  the 
percentage of  incomplete horizontal fissure was less 
than the previous studies except the values obtained by 
Divya et al. which show a similar value. The percentage 
of  incidence of  absence of  horizontal fissure obtained 
by Divya et al. was found to be nearly similar to the 
present study while the percentage of  incidence 
obtained by Nisha et al. drastically varies. The incidence 
of  percentage of  incomplete left oblique fissure of  the 
present study was nearly similar with that of  a study 
done by Abhilasha and Charulata, while the incidence 
of  percentage of  absence of  oblique fissure in the left 
lung is more than that of  earlier studies. Accessory 
fissures are sometimes present which appear differently 
on X-rays and computed tomography scans and can 

mistakenly be confused with the areas of  atelectasis or 
consolidation, pleural sacs or walls of  bullae.[6]

The previous and present studies emphasize the clinical 
importance of  the knowledge of  variations of  fissures 
in the lungs to clinicians, radiologists, and thoracic 
surgeons.

Conclusion

The incidence of  fissural pattern of  fissures was 
significantly higher in the present study in comparison 
to previous ones. By comparative study, it is deduced 
that absence and incomplete fissures are the common 
variants of  lung morphology. Thus, it is concluded that 
knowing the frequency of  occurrence of  variant fissure 
in particular population might help the radiologists 
and clinicians to make a correct diagnosis. Similarly, it 
might help the surgeons to plan, execute, and modify a 
surgical procedure depending on the merit of  case. This 
will ultimately help reduce the morbidity and mortality 
associated with lung surgeries.
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Prevalence of adult attention deficit hyperactivity 
disorder in patients with bipolar affective 
disorder: A 1‑year hospital‑based cross‑sectional 
study
Nitin Pattanshetti, Nanasaheb M. Patil, Bhimsain V. Tekkalaki

Abstract
Context: Attention deficit hyperactivity disorder (ADHD) commonly occurs in patients 
with bipolar affective disorder (BPAD). However, there is a paucity of data concerning the 
prevalence of adult ADHD in BPAD from India.

Aims: Attention deficit hyperactivity disorder (ADHD) commonly occurs in patients with 
bipolar affective disorder (BPAD). However, there is a paucity of data concerning the 
prevalence of adult ADHD in BPAD from India. Hence, this study aimed to find out the 
prevalence of adult ADHD in bipolar disorder for better diagnosis and management and 
tried to find association with clinical and sociodemographic features.

Settings and Design: The present 1 year cross‑sectional study was conducted in the 
Department of Psychiatry, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, 
Belagavi from January 1, 2014, to December 31, 2014.

Subjects and Methods: A total of 100 patients with diagnosis of BPAD were evaluated for 
the presence of ADHD. Statistical analysis was done using Epi Info 7 software.

Statistical Analysis Used: The data obtained was coded and entered and analyzed using 
Epi Info 7.

Results: Most of the patients were male (64%) and male:female ratio was 1.77:1. The mean 
age was 37.36 ± 11.02 years and most common age group was 31–40 years (38%). The 
place of residence was urban area in 53% of the patients, and 72% were Hindus. Education 
up to secondary schooling was noted in 63% of the patients, and 63% were unemployed. 
Forty‑four percent of the patients belonged Class I socioeconomic status. History of other 
psychiatric comorbidities was noted in 55% patients, and most of the patients had alcohol 
dependence syndrome (23%).

Conclusions: The frequency of ADHD in patients with BPAD was 15%. The most common 
clinical presentation was difficulty in memory/concentration and failure to finish the work, 
difficulty in organization, avoiding tasks requiring sustained mental effort, forgetfulness, 
and easily distracted were common signs.

Key Words: Attention deficit hyperactive disorder, bipolar affective disorder, psychiatric 
disorders
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Introduction

Bipolar affective disorder (BPAD) is a chronic and 
severe illness and has an estimated prevalence of  
between 1% and 1.6% in the general population.[1-3] 
The prevalence may reach 8.3% considering the 
prevalence of  bipolar spectrum, which includes, 
beyond the classic presentations of  the disorder, 
subsyndromal forms which also generate functional 
impairment, such as substance-induced mania and mild 
episodes of  short duration or incomplete diagnostic 
criteria.[4]

Attention deficit hyperactivity disorder (ADHD) is 
commonly characterized by the persistent pattern 
of  inattention and/or hyperactivity/impulsivity 
that interferes with functioning or development as 
characterized by inattention and/or hyperactivity 
and impulsivity. For adults, age criteria are 17 years 
or above and satisfying 5 out of  6 criteria according 
to the Diagnostic and Statistical Manual of  Mental 
Disorders Fifth Edition (DSM-V).[5] At least, 25% of  
ADHD children will still have symptoms at the age 
of  30 years.[6] The estimate based on the prevalence of  
ADHD in children of  5%–10% and a persistence rate 
of  40%–60% into adulthood suggests that ADHD may 
afflict as many as 2%–4% of  the population.[7]

Adult ADHD is increasingly recognized and reported 
to frequently coexist with bipolar disorder.[8] It is a 
common comorbidity in adults with mood disorders, 
with a higher prevalence in bipolar disorder compared 
to major depressive disorder. ADHD in the adult mood 
disorder population is associated with a more severe 
course of  mood disorder and more severe presentation 
which prompts screening for all the adults.

Over the last three decades, there has been an increase in 
reporting of  prevalence of  adult ADHD. The prevalence 
rates of  comorbid adult ADHD in BPAD vary widely 
and reflect multiple inadequacies in methods of  research 
applied.[9]

During the past decade, a similar composite has 
emerged for mood disorders and adult ADHD. Both 
conditions have a relatively high prevalence, low 
case detection, protracted illness course, high rate 
of  comorbidity, multifactorial etiology, substantial 
heritability of  liability, substantial illness burden 
and economic cost, and significant interpersonal and 
vocational maladjustment. Moreover, results from 
neuroimaging investigations implicate common regions 
and neural circuits subserving essential features for both 
conditions.[10]

The studies have shown up to 9%–35% of  adults with 
bipolar disorder are affected.[11,12] In India, 8% of  the 
adult ADHD patients had BPAD.[13]

There are few Indian studies on adult ADHD and its 
prevalence with bipolar disorders. In one of  the Indian 
studies by Klassen et al., the prevalence of  adult ADHD 
in BPADs was 8%[11] and in another Indian study 
revealed that symptoms of  adult ADHD can mimic the 
symptoms of  BPADs.[14]

Hence, it is evident that there is a paucity of  data 
concerning the prevalence of  adult ADHD in BPAD 
from India. Therefore, it will be of  great help to treating 
psychiatrist for the management of  case with such 
comorbidity. The co-occurrence of  this illness often 
pose diagnostic difficulties as symptoms overlap[9] and 
also if  they remain untreated or misdiagnosed, they are 
associated with more severe outcome and functional 
impairment.[11] This prompted us to find out the 
prevalence of  adult ADHD in BPAD for better diagnosis 
and management.

Subjects and Methods

This 1-year cross-sectional study was conducted at 
the Department of  General Psychiatry of  a Tertiary 
Care Hospital in North Karnataka from January 2014 
to December 2014. The study was approved by the 
Institutional Ethics Committee. A total of  100 patients 
presenting with patients with a diagnosis of  BPAD 
who are currently in remission [Figure 1], attending 

Population screened; n = 148

Excluded and ineligible; n = 48 Eligible and enrolled; n = 100

H/o mental retardation; n = 24

Seizures; n = 10

Unable to complete 
questionnaire; n = 2

Not willing to 
participate; n = 12

Figure 1: Screening and selection of patients
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both inpatient department and outpatient department 
of  the Department of  Psychiatry, KLES Dr. Prabhakar 
Kore Hospital were enrolled. Either gender patients 
with a diagnosis of  BPAD currently in remission, aged 
17 years and above. Patients with mental retardation 
and epilepsy were excluded from the study. Patient’s 
sociodemographic details were collected using a 
predesigned pro forma. The principal investigator did 
psychiatric assessment and intellectual quotient (IQ) 
testing using Raven Progressive Matrices IQ test to 
exclude mental retardation[9] on patients of  BPAD who 
are currently in remission and diagnosed as per DSM-V[1] 
and Modified Clinical Global Impression Scale for bipolar 
disorders who come with a score of  1[8] and to use adult 
ADHD self-report scale (ASRS-v1.1)[7] questionnaire 
for screening of  adult ADHD and establish a diagnosis 
of  ADHD as per the DSM-V diagnostic criteria[1] 
and in population who are not English speaking, scale 
was translated orally by the principal investigator. 
The adult ASRS-v1.1 Symptom Checklist, a World 
Health Organization (WHO) instrument, is composed 
of  18 questions. The tool was developed by a WHO 
work group in conjunction with the creation of  the 
World Mental Health Survey-Composite International 
Diagnostic Interview (WMH-CIDI) initiative version of  
the WHO-CIDI. The ASRS-v1.1 Symptom Checklist is 
based on the criteria for ADHD from the DSM-Fourth 
Edition Text Revised (DSM-IV-TR) and measures the 
frequency of  these symptoms. The developers of  the 
scale found 6 of  the 18 symptoms to be most predictive 
of  symptoms of  ADHD and thus included them in a 
6-item screener version of  the scale. The ASRS-v1.1 
Screener takes 5 min to complete and is considered screen 
positive if  the respondent crosses four shaded boxes of  
the screener.

The developers of  the scale decided to assess 
frequency-based ratings to allow patients to focus on 
how often symptoms occurred, rather than how severe 
they were. One unique feature of  the ASRS-v1.1 Symptom 
Checklist is an expanded rating scale of  0–4, in which 
the “never or rarely” rating from the ADHD Rating 
Scale (ADHD RS) has been separated: 0 = never, 1 = rarely, 
2 = sometimes, 3 = often, and 4 = very often. Researchers 
separated “never” and “rarely” because they concluded 
that these terms are too different to be considered part 
of  the same response. The wording of  questions in the 
ASRS-v1.1 Symptom checklist differs slightly from the 
wording in the ADHD RS and is designed to suit an 
adult audience. For example, references to “play” and 
“schoolwork” have been deleted. The language in the 
ASRS-v1.1 Symptom Checklist also provides a context 
for symptoms to which adults can relate. For example, 
the item “loses things necessary for tasks or activities” 

from the ADHD RS was changed to “how often do you 
misplace or have difficulty finding things at home or 
work?” in the ASRS-v1.1 Symptom Checklist. Another 
modification made to the ASRS-v1.1 Symptom Checklist 
was to eliminate questions that ask about more than one 
symptom. For example, “fails to give close attention to 
details or makes careless mistakes in schoolwork” from 
the ADHD RS became “how often do you make careless 
mistakes when you have to work on a boring or difficult 
project?” for the ASRS-v1.1 Symptom Checklist.

The ASRS-v1.1 Screener is used to correctly identify 
adult cases of  ADHD, while the ASRS-v1.1 Symptom 
Checklist may be used to fully assess a patient’s ADHD 
symptoms and is particularly advantageous after a 
positive identification of  ADHD with the ASRS-v1.1 
Screener.

An interim report describes a study validating a 
pilot version of  the ASRS-v1.1 Symptom Checklist 
versus the clinician-administered ADHD RS-IV in 
adult ADHD patients. Internal consistency for the 
investigator-administered and patient-administered 
scales and the intraclass correlation coefficient 
between scales for total scores was high. In addition, 
individual items had substantial agreement, and 
the kappa coefficients for all items were statistically 
significant (P < 0.001).

The developers of  the tool also compared the ASRS 
responses to the blind clinical ratings of  DSM-IV adult 
ADHD diagnosis in a sample of  154 respondents who 
previously participated in the US National Comorbidity 
Survey. Each ASRS symptom measure was significantly 
related to the comparable clinical symptom rating but 
varied substantially in concordance (Cohen’s kappa in 
the range 0.16–0.81). The six-question ASRS Screener 
outperformed the 18-question ASRS in sensitivity (68.7% 
vs. 56.3%), specificity (99.5% vs. 98.3%), and total 
classification accuracy (97.9% vs. 96.2%).

The data obtained was coded and entered and analyzed 
using EpiInfo 7 software. The categorical data were 
expressed as rates, ratios, and proportions, and 
comparison was done using Chi-square test and Fisher’s 
exact test. The continuous data were expressed as 
mean ± standard deviation , and comparison was done 
by independent sample t-test. P ≤ 0.05 at 95% confidence 
interval was considered as statistically significant.

Results

This 1-year hospital-based cross-sectional study 
was conducted in the Department of  Psychiatry, 
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Table 1: Sociodemographic characteristics of the 
study population
Characteristics Sub-groups Distribution, n=100 (%)
Sex distribution Male 64 (64)

Female 36 (36)
Age distribution 20 or less 10 (10)

21-30 18 (18)
31-40 38 (38)
41-50 22 (22)
51-60 11 (11)
61-70 1 (1)

Place of residence Urban 53 (53)
Rural 47 (47)

Religion Hindu 72 (72)
Muslim 21 (21)
Christian 7 (7)

Education Illiterate 14 (14)
Secondary 63 (63)
Collegiate 23 (23)

Occupation Student 26 (26)
Self-employed 11 (11)
Unemployed 63 (63)

Socioeconomic 
status*

Class I 44 (44)
Class II 25 (25)
Class III 16 (16)
Class IV 9 (9)
Class V 6 (6)

Marital status Married 79 (79)
Single 21 (21)

*As per modified BG Prasad’s Classification

Graph 1: Prevalence of comorbid attention deficit hyperactivity disorder 
in patients with bipolar affective disorder

and BPAD had alcohol dependence syndrome (20%) 
[Table 6], generalized anxiety disorder (20%), and 
obsessive-compulsive disorder (20%) (P < 0.001). In 
the present study, no statistically significant difference 
was observed with regard to the frequency of  patients 
with substance disorders (38.46%) [Table 7] and 
anxiety disorders (61.54%) in patients with ADHD 
and BPAD (P = 0.523). The association of  BPAD 

Graph 2: Number psychiatric comorbidities in patients of adult attention 
deficit hyperactivity disorder in bipolar affective disorder

KLES Dr. Prabhakar Kore Hospital and Medical 
Research Centre, Belagavi. The male:female ratio was 
1.77:1. Majority of  the patients were aged between 
31–40 years (38%) followed by 41–50 years (22%) 
and 21–30 years (18%).  The mean age was 
37.36 ± 11.02 years. The place of  residence was urban 
area in 53% of  the patients while 47% were from 
rural area and 72% of  the patients belonged to Hindu 
community. Most of  the patients had completed 
secondary schooling (63%), and most of  them were 
unemployed (63%). Based on modified B. G. Prasad’s 
Classification, the socioeconomic status was Class I, II, 
and III in 44%, 25%, and 16%, respectively, and majority 
of  the patients were married (79%) [Table 1]. History 
of  other psychiatric comorbidities was noted in 55 (55%) 
patients and most of  the patients had alcohol dependence 
syndrome (23%). The comorbid prevalence of  ADHD in 
patients with BPAD was 15% [Graph 1]. Difficulty in 
memory/concentration (53.33%) was the most common 
clinical presentation followed by loosing temper (46.67%) 
[Table 2]. The distribution of  patients with ADHD 
according to the DSM-V-TR symptoms is as shown 
in Table 3. The most common symptoms were failure 
to finish the work, difficulty in organization, avoiding 
tasks requiring sustained mental effort, forgetfulness, 
and easily distracted (100% each) [Table 4]. Among the 
patients with BPAD and ADHD, 46.67% of  the patients 
inattentive while combined and ADHD NOS were noted 
in 33.33% and 20%, respectively. Substance dependence 
and Cannabis dependence syndrome (13.33%) were 
the most common psychiatric comorbidity in patients 
having BPAD with ADHD [Table 5]. Majority of  
the patients (86.67%) had two comorbidities including 
BPAD [Graph 2]. In the present study, association with 
comorbidities was statistically significant in patients 
with ADHD and BPAD as compared to BPAD alone. 
Significantly, higher number of  patients with ADHD 
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No association was noted with regard to episodes 
of  depression [P = 0.208, Table 8]. Significantly 
higher frequency of  patients with family history of  
BPAD (53.33% vs. 46.47%) was noted in patients 
with BPAD and ADHD. The observed difference 
was statistically significant (P = 0.014). However, 
no association was found with a history of  BPAD, 
childhood ADHD, substance dependence, and family 
history of  ADHD (P > 0.050). The mean IQ scores of  
the study population were 96.8 ± 5.52 [Table 9]. The 

Table 3: Frequency of different symptoms of 
adult attention deficit hyperactivity disorder 
according to Diagnostic and Statistical Manual of 
Mental Disorders Fifth Edition criteria in patients 
diagnosed with bipolar affective disorder
Symptoms Distribution, 

n=15 (%)
1a. Fails to give attention to detail or makes 
careless mistakes

13 (86.66)

1b. Difficulty sustaining attention 11 (73.33)
1c. Does not seem to listen when spoken directly 5 (33.33)
1d. Fails to finish work 15 (100)
1e. Difficulty in organization 15 (100)
1f. Avoids/dislikes tasks requiring sustained 
mental effort

15 (100)

1g. Looses things 8 (50)
1h. Easily distracted 15 (100)
1i. Forgetful 15 (100)
2a. Fidgets/squirms 14 (93.33)
2b. Leaves seats in situations in which remaining 
seated are expected

9 (60)

2c. Inner restlessness 6 (40)
2d. Difficulty engaging in leisure activities quietly 10 (66.66)
2e. “On the go” or “driven by a motor” 6 (40)
2f. Talks excessively 4 (26.66)
2g. Blurts out answers 8 (53.33)
2h. Difficulty waiting in turn 10 (66.66)
2i. Interrupts or intrudes 8 (53.33)

Table 4: Subtypes of attention deficit hyperactivity 
disorder based on Diagnostic and Statistical 
Manual of Mental Disorders Fifth Edition criteria
Subtypes of ADHD Distribution, n=15 (%)
Inattentive 7 (46.67)
Combined 5 (33.33)
ADHD NOS 3 (20)
Total 15 (100)
ADHD: Attention deficit hyperactivity disorder, NOS: Not otherwise specified

Table 6: Psychiatric comorbidities in patients 
with bipolar affective disorder with adult 
attention deficit hyperactivity disorder
Psychiatric comorbidities Distribution, n=15 (%)
BPAD, ADS, ADHD 3 (20)
BPAD, GAD, ADHD 3 (20)
BPAD, OCD, ADHD 3 (20)
BPAD, SD, ADHD 2 (13.33)
BPAD, CDS, ADHD 2 (13.33)
BPAD, ADS, ADHD, ASPD 1 (6.67)
BPAD, ADS, ADHD, GAD 1 (6.67)
Total 15 (100)
BPAD: Bipolar affective disorder, ADS: Alcohol dependence syndrome, ADHD: Attention 
deficit hyperactivity disorder, GAD: Generalized anxiety disorder, SD: Somatoform 
disorder, CDS: Cannabis dependence syndrome, ASPD: Antisocial personality disorder, 
OCD: Obsessive‑compulsive disorder

Table 5: Association of comorbidities in patients 
of bipolar affective disorder alone and attention 
deficit hyperactivity disorder with bipolar 
affective disorder
Comorbidites BPAD only, 

n=85 (%)
ADHD with 

BPAD, n=15 (%)
Absent 46 (54.12) 0
ADS 16 (18.82) 3 (20)
ADS, ASPD 0 1 (6.67)
ADS, GAD 0 1 (6.67)
CDS 5 (5.88) 2 (13.33)
GAD 7 (8.24) 3 (20)
OCD 7 (8.24) 3 (20)
SD 4 (4.71) 2 (13.33)
Total 85 (100) 15 (100)
P<0.001. BPAD: Bipolar affective disorder, ADS: Alcohol dependence syndrome, 
ADHD: Attention deficit hyperactivity disorder, GAD: Generalized anxiety disorder, 
SD: Somatoform disorder, CDS: Cannabis dependence syndrome, ASPD: Antisocial 
personality disorder, OCD: Obsessive‑compulsive disorder

Table 7: Association of anxiety disorders and 
substance dependence in patients with attention 
deficit hyperactivity disorder and bipolar affective 
disorder and bipolar affective disorder alone
Comorbidites BPAD only, 

n=85 (%)
ADHD with 

BPAD, n=15 (%)
Substance disorders 21 (53.84) 5 (38.46)
Anxiety disorders 18 (46.16) 8 (61.54)
Total 39 (100) 13 (100)
P=0.523. BPAD: Bipolar affective disorder, ADHD: Attention deficit hyperactivity 
disorder

Table 2: Presenting complaints of the patients 
with attention deficit hyperactivity disorder
Presenting complaints Distribution, n=15 (%)*
Loosing temper 7 (46.67)
Problems in studies 5 (33.33)
Difficulties in memory/concentration 8 (53.33)
Repetitive behaviors 4 (26.67)
Substance dependence 2 (13.33)
*Not mutually exclusive

and ADHD with sociodemographic features. No 
statistically significant association was noted between 
ADHD and BPAD and BPAD alone (P > 0.050). It was 
observed that patients with BPAD and ADHD had 
more than one episode of  mania and as the episodes 
increased the frequency of  patients with BPAD and 
ADHD also increased. This difference was statistically 
significant [P < 0.001, Table 5].
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Table 8: Comparison of number and types 
of mood episodes in patients with or without 
attention deficit hyperactivity disorder
Parameters Episodes BPAD 

only, 
n=85 (%)

ADHD with 
BPAD, 

n=15 (%)

P

Mania 1 43 (50.59) 0 <0.001
2 25 (29.41) 7 (46.67)
3 10 (11.76) 2 (13.33)
4 2 (2.35) 5 (33.33)
5 3 (3.53) 0
6 2 (2.35) 1 (6.67)

Depression 0 2 (2.35) 0 0.208
1 48 (56.47) 13 (86.67)
2 14 (16.47) 2 (13.33)
3 17 (20) 0
4 4 (4.71) 0

BPAD: Bipolar affective disorder, ADHD: Attention deficit hyperactivity disorder

mean IQ scores in patients with ADHD and BPAD were 
significantly high (100.86 ± 5.27) compared to those with 
the diagnosis of  only BPAD (96.71 ± 5.58) (P = 0.011). 
Study the mean episodes of  mania in the past in 
patients with ADHD and BPAD were 2.76 ± 0.92 
compared to 1.85 ± 1.19 in patients with BPAD only. 
This difference was statistically significant (P = 0.002). 
The mean episodes of  depression in the past among 
the patients with ADHD and BPAD were 1.07 ± 0.27 
compared to 1.66 ± 0.95 in patients with BPAD alone. 
This difference was statistically significant (P < 0.001). 
A study among the patients with ADHD and BPAD, the 
mean number of  drugs were 4.09 ± 1.70 compared to 
2.88 ± 1.70 in patients with only BPAD. This difference 
was statistically significant (P = 0.014). Patients with 
ADHD and BPAD had mean number of  hospitalizations 
1.30 ± 0.48 compared to 1.36 ± 0.95 in patients with 
BPAD alone. However, this difference was statistically 
not significant [P = 0.397, Table 9].

Discussion

Although ADHD has long been thought to be a 
disabling and common disorder that occurs only in 
childhood, more recent research suggests that ADHD 
persists into adulthood in a high proportion of  cases. 

ADHD is a serious risk factor for comorbid psychiatric 
disorders (antisocial personality disorder, substance 
misuse, and affective disorders).[15]

There are several potential explanations for co-occurrence 
of  ADHD and bipolar disorder in adults, none of  which 
are mutually exclusive and a number of  which may operate 
simultaneously to contribute to comorbidity. In spite of  the 
growing literature dealing with adult ADHD, relatively 
little is known about the prevalence of  the disorder among 
adults with BPAD. Hence, this study was aimed to find 
out the percentage of  adult ADHD in patients diagnosed 
as BPAD who are currently in remission.

Prevalence of attention deficit hyperactivity disorder 
in patients diagnosed as bipolar affective disorder 
currently in remission

In the present study, 15% of  the patients with BPAD 
had ADHD. To date, not many studies have been done 
to estimate the prevalence of  adult ADHD in patients 
with BPAD. The available literature shows prevalence 
rates ranging from 1.4% to 7.3%, and few studies have 
indicated much higher prevalence rates of  adult ADHD 
in BPAD ranging from 9% to 35%.

A recent study[16] sponsored by the National Institute 
of  Mental Health, designed to evaluate long-term 
treatment outcomes in adults with bipolar disorder, 
showed that criteria for a lifetime diagnosis of  ADHD 
were met by 9.5% (87 of  919 patients).

Winokur et al.[17] compared characteristics of  patients 
with bipolar I disorder (n = 189) and primary unipolar 
depression (n = 218). Hyperactive syndrome was 
identified in 21% of  the bipolar patients compared with 
only 9% of  the unipolar patients (P < 0.001).

In the study performed by Tamam et al.,[18] lifelong 
association with ADHD in patients with BPAD was 
found at a rate of  27% and association of  BPAD with 
ADHD continuing in the adulthood was found to be 
16%. Similar findings were found in other studies 
(9%–35%).[16,17,19-21]

Table 9: Comparison of intelligence quotient score association of attention deficit hyperactivity disorder 
with occupation

BPAD only (n=85) ADHD with BPAD (n=15) Overall (n=100) P
IQ scores 96.71±5.58 100.86±5.27 96.8±5.52 0.011
Episodes of mania 1.85±1.19 2.76±0.92 2.04±1.26 0.002
Episodes of depression 1.66±0.95 1.07±0.27 1.60±0.93 <0.001
Number of drugs 2.88±1.70 4.09±1.70 3.06±1.54 0.014
Hospitalizations 1.36±0.95 1.30±0.48 1.41±0.99 0.397
BPAD: Bipolar affective disorder, ADHD: Attention deficit hyperactivity disorder, IQ: Intelligence quotient
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In a study conducted in India, authors found 8% of  the 
adult ADHD patients had BPAD.[13]

However, the frequency of  ADHD observed in the 
present study was comparable to that of  Tamam et al. 
He reported the association of  BPAD with ADHD 
continuing in the adulthood to be 16% and was much 
higher compared to another study done in India.[13] This 
wide variation in the diagnosis of  ADHD in patients 
with BPAD may reflect multiple inadequacies in the 
methods of  research applied.[9] This may explain the 
difference in findings.

Furthermore, the higher rate of  ADHD observed in the 
present study among the patients with BPAD can be 
explained by the fact that, ADHD is not a well-known 
entity in India. People may not have sufficient 
knowledge about ADHD and its manifestations. To 
what an extent people seek help for their problems of  
ADHD from a tertiary care facility is also questionable. 
The sample was defined and restricted and that would 
have affected the true data regarding the number of  
patients with ADHD.

Sociodemographic characteristics

Gender
It is reported that bipolar disorders have no predilection 
for race, sex, or ethnicity. However, in the present study, 
male preponderance was observed as 64% of  the patients 
were males and 36% were females with male:female 
ratio of  1.77:1. Further, no association was observed 
between ADHD and BPAD with gender (P = 0.161). 
These findings suggest that ADHD in patients with 
BPAD currently in remission is independent of  gender.

Age
In this study, more than one-third of  the study 
population was aged between 31 and 40 years (38%). 
The next common age group was 41–50 years (22%) and 
21–30 years (18%). The mean age was 37.36 ± 11.02 years. 
In contrast, literature reveals that, although BPAD can 
occur at any age, bipolar disorders are most common 
in persons younger than 25 years. However, age of  the 
patients was not associated with ADHD in patients with 
BPAD currently in remission which may suggest that 
symptoms suggestive of  ADHD may develop in patients 
with BPAD at any age (P = 0.738). In contrast to our 
findings, it is reported that BPAD starts at a significantly 
earlier age in patients with BPAD + ADHD compared 
to patients without ADHD.[22] In the study performed 
by Nierenberg et al.,[23] 60% of  the patients had early 
onset BPAD. Data suggest that early-onset BPAD may 
be related to ADHD.[22] Nierenberg et al.[23] report that 

the age of  onset of  BPAD is critically important and 
proposed that BPAD + ADHD is a subtype starting in 
the early childhood and this may be a different condition 
from BPAD which classically starts in the adulthood. 
Familial studies conducted on this subject support 
this. [22]

Socioeconomic status
In the present study based on modified B. G. Prasads 
Classification,[24,25] the socioeconomic status was Class I 
in 44% of  the patients while Class II and III were in 
25% and 16%, respectively. There was no association 
between socioeconomic status with ADHD in patients 
with BPAD (P = 0.707) indicating lack of  relationship of  
socioeconomic status with ADHD in patients with BPAD.

Marital status
In this study, the marital status in the majority of  
the patients was noted as married (79%). However, 
no association was found between marital status 
with ADHD in patients with BPAD as well as BPAD 
alone (P = 0.174). Coryell et al.[26] reported that marriage 
rates were decreased by half  and rates of  divorce and 
separation were found to be two-fold higher in patients 
with BPAD.

Education and occupational status
It has been proposed that BPAD affects the patient’s 
occupational life and leads to severe and rather persistent 
disorders. In the present study, nearly two-third of  
the study population had education up to secondary 
schooling (63%) [Table 1] and were unemployed (63%). 
Furthermore ADHD in patients with BPAD was 
independent of  educational (P = 0.935) and occupational 
status (P = 0.831). These findings suggest that BPAD is 
highly prevalent among the patients with lower education 
and unemployment and ADHD in patients with BPAD 
is independent of  education and occupation. Coryell 
et al.[26] followed up 48 patients with BPAD for 6 years and 
compared them with normal controls in their study. They 
found that these patients could not complete their education 
and were unemployed at a significantly higher rate.

Studies have also shown that adults with ADHD had 
a lower socioeconomic status, experienced problems in 
their occupational life, changed work more frequently, 
had a shorter educational life and a lower academic 
success, repeated classes more frequently, matured 
more lately, and experienced more problems in their 
marriages.[22]

Attention deficit, impulse control disorder and disruption 
in social communication observed in ADHD disrupt 
academic and professional performance and driving 
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performance. Negative life events are observed at a higher 
rate in individuals with ADHD in all ages compared 
to controls. These negative life events were found to 
be related to the severity of  ADHD in adults. [22] In 
addition, these negative life events are also related to 
other negative results including hopelessness, suicidal 
thought, incompatibility, and loss of  environmental 
control.[27] However, these studies have been carried in 
the setting of  patients with either BPAD alone or ADHD 
alone; hence, the findings of  the present study cannot be 
compared with these studies.[22,26]

Other sociodemographic characteristics
In the present study, almost equal number of  patients 
reported place of  residence as urban (53%) and 
rural (47%). Majority of  the patients belonged to the 
Hindu community (72%). Like other sociodemographic 
characteristics, place of  residence (P = 0.097), and 
religion (P = 1.000) were not the determinants of  
ADHD in patients with BPAD.

Bipolar disorder has not consistently been associated 
with sociodemographic factors. No clear association has 
been noted between race/ethnicity, socioeconomic status, 
and locale of  home (e.g., rural vs. urban). However, 
there is a higher rate of  bipolar disorder in unmarried 
people.[28] The present study was no exception to these 
findings. The majority of  the patients with BPAD in this 
study were married (79%).

In this study, no association of  BPAD and ADHD was 
found with sociodemographic features including sex, 
age, place of  residence, religion, education, occupation, 
socioeconomic status, and marital status. Direct 
comparison of  these findings with the literature was not 
possible due to scanty data in the literature. However, 
studies about comorbidity report that the association of  
BPAD with ADHD lead to significant socioeconomic 
and clinical results.[22]
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Assessment of hearing in patients undergoing 
tympanoplasty with and without cortical 
mastoidectomy for chronic otitis media: 
A hospital‑based, randomized controlled trial
M. K. Vybhavi, R. S. Mudhol

Introduction

Chronic otitis media is an inflammatory process of  
the mucoperiosteal lining of  the middle ear space and 

mastoid, characterized by chronic, intermittent, or 
persistent discharge through a perforated tympanic 
membrane. Chronic otitis media is a widespread disease 

Abstract
Aims: To assess hearing in patients undergoing tympanoplasty with and without cortical 
mastoidectomy for chronic otitis media.

Settings and Design: A hospital‑based, randomized controlled study.

Subjects and Methods: The study included sixty patients. Patients were randomly allocated 
into two groups of thirty each. In Group 1, patients underwent tympanoplasty alone. In 
Group 2, patients underwent tympanoplasty with cortical mastoidectomy. Hearing assessment 
was done by pure tone audiometry. Follow‑up period was 3 months.

Statistical Analysis Used: Paired and unpaired t‑tests were used for quantitative variables 
and Chi‑square test was used for qualitative ones. P < 0.05 was considered statistically 
significant.

Results: The mean pre‑ and post‑operative pure‑tone average was 42.4 ± 10.53 dB and 
32.8 ± 13.02 dB in Group 1, with a mean hearing gain of 9.5 ± 11.33 dB. The mean pre‑ and 
post‑operative pure‑tone average was 42 ± 10.43 dB and 34.9 ± 9.94 dB in Group 2, with 
a mean hearing gain of 7.1 ± 8.85 dB. The mean pre‑ and post‑operative air‑bone gap was 
37.27 ± 9.51 dB and 24.21 ± 11.64 dB in Group 1, with improvement in air‑bone gap of 
13.07 ± 12.93 dB. The mean pre‑ and post‑operative air‑bone gap was 32.27 ± 11.53 dB 
and 23.75 ± 9.91 dB in Group 2, with improvement in air‑bone gap of 8.52 ± 9.13 dB. No 
statistically significant difference was seen between the two groups.

Conclusions: Combining cortical mastoidectomy with tympanoplasty in the patients of chronic 
otitis media, mucosal disease, offers no additional benefit in terms of hearing improvement 
compared to tympanoplasty alone.
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of  developing countries such as India, especially in rural 
areas, and the prevalence ranges from 2% to 15%.[1]

Surgery is the treatment modality of  choice and 
tympanoplasty is a commonly performed surgical 
procedure to close perforations of  the tympanic 
membrane in chronic otitis media. Tympanoplasty is 
performed to eradicate disease from the middle ear 
cleft and to reconstruct the hearing mechanism with 
or without tympanic membrane grafting.[2] It can be 
combined with cortical mastoidectomy.

There has always been a controversy regarding the role 
of  coupling cortical mastoidectomy with tympanoplasty 
in chronic otitis media, mucosal type of  disease. Mastoid 
pneumatic system acts as a buffer for pressure changes 
in the middle ear. As a precautionary measure, many 
surgeons perform both cortical mastoidectomy and 
tympanoplasty routinely and this has made the surgical 
procedure very elaborate and time-consuming. If  a 
mastoidectomy could be avoided in at least some of  the 
cases, where it was unnecessary, much time and effort 
could be saved.[3]

Previous research findings have provided evidence both 
for and against the use of  mastoidectomy in chronic 
otitis media, mucosal type. Most of  these studies were 
retrospective cohort studies and case series, and only 
a few randomized controlled trials (RCTs) had been 
undertaken to address this controversy. Hence, the 
present randomized controlled study was undertaken 
to assess hearing in patients undergoing tympanoplasty 
with and without cortical mastoidectomy for chronic 
otitis media.

Subjects and Methods

This 1-year RCT was carried out  from January 
2014 to December 2014 in the Department of  
Otorhinolaryngology and Head and Neck Surgery, 
KLES Dr. Prabhakar Kore Hospital and Medical 
Research Centre, Belagavi. A total of  sixty patients who 
fulfilled the eligibility criteria were included in the study 
and randomly allocated into the two groups of  thirty 
each. Patients in Group 1 underwent tympanoplasty only 
whereas patients in Group 2 underwent tympanoplasty 
with cortical mastoidectomy.

The inclusion criteria comprised patients of  chronic 
otitis media, mucosal type of  disease in the age group 
of  10–60 years. The exclusion criteria comprised cases 
of  cholesteatoma, patients with the history of  mastoid 
surgery, and cases of  complicated otitis media and mixed 

hearing loss. Ethical Committee Clearance was obtained 
before the commencement of  the study. A written 
informed consent was obtained from all the patients to 
participate in the study.

A detailed pro forma was filled for each patient with 
regard to history, complete general, physical, systemic, 
and ENT examination. In all the patients, routine blood 
investigations, X-ray mastoid, otomicroscopy, and pure 
tone audiometry were done. Most of  the patients were 
operated under local anesthesia. Patients aged <18 years 
were operated under general anesthesia. Postauricular 
approach was used for tympanoplasty. The temporalis 
fascia graft was used and underlay technique was 
employed. In cortical mastoidectomy, mastoid antrum 
was opened, and the patency of  aditus was checked and 
established.

Patients were followed up in the ENT outpatient 
department at 15 days, 1 month, and 3 months. Patients 
underwent pure tone audiometry at the end of  3 months. 
Hearing improvement was assessed by calculating 
pure-tone average, hearing gain, and air-bone gap.

The data obtained were coded and entered into Microsoft 
Excel worksheet. Statistical analysis was done using 
paired and unpaired t-test for quantitative variables 
and Chi-square test for qualitative ones. P < 0.05 was 
considered statistically significant.

Results

The study included sixty patients who were divided 
randomly into two groups of  thirty each. In Group 1 
(tympanoplasty only), there were 12 males and 
18 females with a mean age of  24.5 years. In Group 2 
(tympanoplasty with cortical mastoidectomy), there 
were 17 males and 13 females with a mean age of  
26.1 years. Both the groups were comparable in terms 
of  age and sex [Table 1].

Majority of  the patients were from poor socioeconomic 
background in both the groups and were comparable. 
No statistically significant differences were seen in terms 
of  mean duration of  ear discharge and mean duration 
of  hearing loss. Most of  the patients had large central 
perforation in both the groups (50% in Group 1 and 
56.66% in Group 2).

In this study, the mean pre- and post-operative pure-tone 
average was 42.4 ± 10.53 dB and 32.8 ± 13.02 dB in 
Group 1, with a mean hearing gain of  9.5 ± 11.33 dB. 
The mean pre- and post-operative pure-tone average was 
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42 ± 10.43 dB and 34.9 ± 9.94 dB in Group 2, with a mean 
hearing gain of  7.1 ± 8.85 dB. No statistically significant 
difference was seen between the two groups [Table 2].

In this study, the mean pre- and post-operative air-bone 
gap was 37.27 ± 9.51 dB and 24.21 ± 11.64 dB in 
Group 1, with improvement in air-bone gap of  
13.07 ± 12.93 dB. The mean pre- and post-operative 
air-bone gap was 32.27 ± 11.53 dB and 23.75 ± 9.91 
dB in Group 2, with improvement in air-bone gap of  
8.52 ± 9.13 dB. No statistically significant difference 
was seen between the two groups.

Graft success rates were 93.33% in Group 1 and 86.66% 
in Group 2. No statistically significant difference was 
seen between the two groups [Graph 1].

Discussion

Literature supports the contention that the mastoid 
pneumatic system acts primarily as a buffer to pressure 
changes in the middle ear.[4-6] The functional advantage 
of  a large aerated mastoid was first suggested by 
Holmquist and Bergström[4] and Flisberg et al.[5] and 
later substantiated by Sadé[6] and Richards et al.[7]

The presence of  a pneumatized mastoid greatly 
increases the volume of  the middle ear/mastoid system, 
which, in accordance with Boyle’s Law, can minimize 
the effect of  pressure changes in the middle ear cleft. 
Poorly pneumatized mastoids, on the other hand, do 
not have this buffering capacity and are therefore more 
prone to tympanic membrane retraction and chronic 
inflammatory conditions.[8]

T h e  a d v a n t a g e s  a n d  d i s a d v a n t a g e s  o f  
adding mastoidectomy to tympanoplasty in 
noncholesteatomatous chronic otitis media have always 
been the focus of  much controversy and debate.[3] 
When considering the addition of  a mastoidectomy 
to a tympanoplasty, the performing surgeon should 

consider not only the potential added benefit but also 
the potential risks and costs to the patient. As such, the 
risk associated with the performance of  a mastoidectomy 
varies greatly with each surgeon and cannot easily be 
generalized to all surgeons.[9]

As a precautionary measure, many surgeons perform 
both procedures routinely irrespective of  the stage of  
the disease, fearing recurrence, and graft failure. This 
has made the surgical procedure very elaborate and 
time-consuming. If  a mastoidectomy could be avoided 
in at least some of  these cases, where it was unnecessary, 
much time and effort could be saved. Therefore, the 
question arises whether mastoidectomy is always 
routinely necessary in every case of  tubotympanic 
chronic suppurative otitis media (CSOM).[3]

Several studies have retrospectively reviewed outcomes 
of  tympanoplasty with or without mastoidectomy 
for the treatment of  noncholesteatomatous CSOM. 
However, these retrospective studies have frequently 
been affected by selection bias including the presence of  
cholesteatoma, infection severity, and varying selection 
criteria for performing mastoidectomy.

Balyan et al.[10] in 1997 reviewed 323 patients with 
CSOM where the patients were separated into three 
groups: Group I consisted of  patients with draining 
CSOM treated with tympanoplasty alone, Group II 
consisted of  patients with draining CSOM treated with 
tympanoplasty with mastoidectomy, and Group III 
consisted of  patients with nondraining CSOM treated 
with tympanoplasty alone. No statistically significant 
differences were found for graft success and mean 
residual gap differences between dry and draining ears. 
They concluded that mastoidectomy is an avoidable 
procedure in noncholesteatomatous CSOM.

Table 2: Pure tone average in both the groups
Group 1 (n=30) Group 2 (n=30) P

Preoperative 
pure tone 
average

42.40±10.53 42.00±10.43 0.896 NS

Postoperative 
pure tone 
average

32.80±13.02 34.90±9.94 0.495NS

Hearing gain 9.5±11.33 7.14±8.85 0.362NS

Graph 1: Graft success rate

Table 1: Age and sex distribution in the study
Group 1 (n=30) Group 2 (n=30) P
N % N %

Sex
Male 12 40.00 17 60.00 0.196NS
Female 18 56.00 13 43.33
Age (years) 24.5±8.36 26.1±12.97 0.581NS
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Mishiro et al.[11] in 2001 compared tympanoplasty alone 
and tympanoplasty with mastoidectomy in a study of  
251 patients with noncholesteatomatous CSOM. No 
statistically significant differences were noted between 
graft success rates and postoperative air-bone gap. They 
concluded that mastoidectomy is not helpful.

McGrew et al.[9] in 2004 reviewed 320 patients undergoing 
tympanoplasty alone and 144 patients undergoing 
tympanoplasty with mastoidectomy for tympanic 
membrane perforations related to noncholesteatomatous 
CSOM. No statistically significant differences were noted 
between perforation repair success and postoperative 
air-bone gap. They provided the most comprehensive 
analysis of  long-term differences between tympanoplasty 
with and without mastoidectomy and found that patients 
with tympanoplasty alone were more likely to require 
subsequent otologic procedures compared with patients 
who underwent concomitant mastoidectomy. They 
recommended concurrent mastoidectomy.

In a similar study conducted by Toros et al.[12] in 2010 in an 
analysis of  46 patients undergoing tympanoplasty alone 
and 46 patients undergoing tympanomastoidectomy, no 
statistically significant differences were noted. They 
concluded that mastoidectomy might not be necessary.

A prospective comparative study was done by Krishnan 
et al.[13] in 2002 which included 120 patients of  
CSOM with 44 patients in Group 1 who underwent 
tympanoplasty alone and 76 patients in Group 2 who 
underwent tympanoplasty with cortical mastoidectomy. 
Significant inhomogeneity was seen between the study 
arms. They concluded that mastoidectomy did not 
seem to play a significant beneficial role as regards the 
postoperative hearing gain.

Bhat et al.[3] in 2009 conducted a randomized controlled 
study which included 68 patients of  chronic otitis 
media, tubotympanic disease. Thirty-five patients 
underwent type one tympanoplasty along with cortical 
mastoidectomy. Thirty-three patients underwent type 
one tympanoplasty alone. No statistically significant 
differences in hearing improvement or graft uptake were 
seen. They concluded that mastoidotympanoplasty was 
not found to be superior to tympanoplasty alone over a 
short-term follow-up period.

A similar study was conducted by Ramakrishnan et al.[14] 
in 2011 which included 62 patients with 31 patients in 
each group. No statistically significant differences were 
seen between the two groups in terms of  tympanic 
membrane closure and hearing outcomes.

Albu et al.[15] presented the largest RCT comparing 
results with and without mastoidectomy. They 
conducted RCT in 2012 where 282 patients of  
CSOM were included in the study. One hundred 
and forty patients underwent tympanoplasty alone 
and 142 patients underwent tympanoplasty with 
mastoidectomy. No statistically significant differences 
were seen between the two groups in terms of  graft 
success rate and hearing outcomes. They concluded 
that mastoidectomy offered no additional benefit to 
tympanoplasty in CSOM.

A randomized controlled study was done by Kamath 
et al.[16] in 2013 which included 120 patients with sixty 
patients in each group. No statistically significant 
results were found indicating that tympanoplasty with 
mastoidectomy yields better results. They concluded 
that satisfactory hearing outcome could be achieved 
irrespective of  cortical mastoidectomy in the surgical 
treatment of  tubotympanic disease.

Similar prospective study was performed by Mohammed 
Abdel Tawab et al.[17] in 2014 which included forty 
patients with noncholesteatomatous CSOM with 
twenty patients in each group. They concluded that 
mastoidectomy performed in the study gives no 
statistically significant benefit over simple myringoplasty 
as regards graft success rate and dryness of  the middle 
ear with comparable hearing outcome.

Conclusion

In this study, it can be concluded that combining cortical 
mastoidectomy with tympanoplasty in the treatment of  
patients of  chronic otitis media, mucosal disease, offers 
no additional benefit in terms of  hearing improvement 
compared to tympanoplasty alone.
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Abstract
Context: Surgically induced astigmatism (SIA) is the cause of poor postoperative vision 
even after uneventful cataract surgery.

Aims: (1) To evaluate the effect of SIA after phacoemulsification clear corneal incision in 
the steepest meridian on the magnitude of preexisting astigmatism (PEA). (2) To map the 
magnitude of SIA by incisions in superior (S) and temporal (T) positions.

Settings and Design: KLES Dr. Prabhakar Kore Hospital and Medical Research 
Centre (MRC), Belagavi, Karnataka. Longitudinal study.

Subjects and Methods: The present 1‑year study was conducted in the Department of 
Ophthalmology, KLES Dr. Prabhakar Kore Hospital and MRC, Belagavi, on patients 
undergoing cataract surgery during the period of January 1, 2014,–December 31, 2014. 
The patients undergoing phacoemulsification with PEA ranging from 0.5 D to 1.5 D were 
selected for the study to evaluate SIA after phacoemulsification clear corneal incision in the 
steepest meridian on the magnitude of the PEA.

Statistical Analysis Used: Paired t‑test was used to calculate mean SIA.

Results: The result showed average SIA recorded was 0.54 ± 0.34 D with P < 0.001 (statistically 
significant). The SIA through temporal incision was 0.70 ± 0.35 D and through superior 
incision was 0.84 ± 0.49 D. This difference of SIA comparison between temporal and superior 
incision was not statistically significant (P = 0.145). On taking temporal incision, the mean 
keratometric difference was 1.03 ± 0.96, which was statistically significant. On taking superior 
incision, the mean keratometric difference was 0.92 ± 0.95, which was statistically significant.

Conclusions: Choosing the clear corneal incision site based on the preoperative steepest 
meridian significantly decreased keratometric astigmatism at the temporal and superior 
locations. As well as, temporal incision is evidently better than superior incision in 
minimizing SIA.

Key Words: Phacoemulsification, preexisting astigmatism, steepest meridian, surgically 
induced astigmatism
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Introduction

The aim of  cataract surgery is to provide early visual 
rehabilitation. The visual outcome of  surgery is mainly 
attributed to degree of  postoperative astigmatism which 
in turn depends on the type, length, and position of  
incision and also on the method of  wound closure.

Phacoemulsification has advantages such as early 
visual rehabilitation, less induced astigmatism, and no 
suture‑related complications. The surgeries are gaining 
attention and importance. With astonishing advances in 
technology and predictability of  surgery, expectations of  
both surgeons and patients have increased. Surgeons aim 
to meet the individual patient’s refractive goal and patients, 
expect good vision without the spectacles immediately. 
The making of  the incision in the steepest meridian leads 
to corneal flattening and reduces astigmatism. Although 
small, the magnitude of  astigmatism caused by incision 
depends on the size and its location.[1,2] The surgically 
induced astigmatism (SIA) is greatly influenced by the 
incision taken in different meridians.[3] Emergy et al.[4] and 
Kratz[5] have studied the effect of  SIA on the magnitude 
of  preexisting astigmatism (PEA) by taking the incision 
on the steepest preoperative calculated meridian. In 1975, 
Kraff  et al were first to report SIA after cataract surgery. 
Postoperative astigmatism is affected by various factors 
such as preoperative astigmatism, location, type, size, 
closure, healing of  the surgical incision, amount of  scleral 
cauterization performed, type of  suturing material used 
and its placement, position of  intraocular lens (IOL), 
and postoperative use of  steroids as these have effects 
on corneal curvature.[6] In 1975, Jaffe and Clayman first 
reported the exact measure of  change induced by surgery, 
the SIA.[7]

The present day cataract surgery aims at not only removal 
of  cataract but also correction of  preexisting spherical 
as well as cylindrical component of  the refraction. The 
spherical refractive error can be eliminated through a 
meticulously performed accurate IOL power calculation 
while control of  final postoperative astigmatism during 
cataract surgery involves management of  two important 
aspects: PEA and SIA.

There are two approaches, i.e., through superior clear 
corneal and temporal clear corneal incision. Placing 
the incision on the steepest meridian in eyes with PEA 
leads to a significant amount of  corneal flattening in 
that meridian and a corresponding steepening in the 
opposite meridian.[8]

The purpose of  the study is to see the beneficiary 
effect of  an incision placed on the steepest meridian in 

controlling/lowering the astigmatic outcome in eyes 
with PEA and comparing the effect of  incisions at 
different sites.

At present, after the introduction of  phacoemulsification 
through a small clear corneal incision, induction of  SIA 
generated by extracapsular cataract extraction was 
almost solved. Hence, cataract surgery today is seen as 
a “refractive surgery.” Thus, it has been proposed that by 
placing the incision on the steepest meridian by marking 
the magnitude of  PEA, we can cause reduction in SIA. 
The making of  the incision in the steepest meridian 
causes corneal flattening in that meridian to reduce 
astigmatism.[9]

Subjects and Methods

We conducted a prospective, interventional study 
between January 1, 2014, and December 31, 2014, on 82 
eyes conducted in the Department of  Ophthalmology, 
KLES Dr. Prabhakar Kore Hospital and Medical 
Research Centre, Belagavi, on patients to evaluate SIA 
after phacoemulsification clear corneal incision in the 
steepest meridian on the magnitude of  the PEA.

The inclusion criteria were uncomplicated senile 
cataract, patients with preoperative astigmatism 
between 0.5 and 1.5 D, and cataracts up to Grade 3 
nuclear sclerosis. Exclusion criteria were complicated 
cataracts, traumatic cataract, cataract associated with 
pterygium, and corneal opacity.

Preoperative assessment included medical history, 
refractive history, visual acuity, intraocular pressure, sac 
syringing, and examination of  anterior and posterior 
segments. The grading of  nucleus was performed 
according to the Lens Opacification Classification 
System III. Keratometry was performed preoperatively 
and postoperatively using Bausch and Lomb Keratometer. 
SRK II formula was used to calculate the IOL power.

Clear corneal phacoemulsification technique

•	 Preoperative	measures	such	as	consent	for	surgery,	
antibiotic eye drops, and dilatation of  pupil were 
done

•	 The	steepest	meridian	was	marked	with	the	surgical	
marking pen before anesthesia

•	 Peribulbar	block	was	given
•	 The	eye	was	painted	and	draped
•	 Eyelids	retracted	with	speculum
•	 Side	 ports	made	with	 1.2	mm	 side	 port	 blade	

depending on the incision site
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•	 Anterior	 chamber	 was	 filled	with	 viscoelastic	
material

•	 Continuous	curvilinear	capsulorhexis	was	carried	
out with a modified cystotome

•	 A	clear	corneal	self‑sealing	incision	was	made	with	
a 3.2 mm keratome

•	 Astigmatic	ring	is	placed	over	the	cornea
•	 Depending	on	the	markings	and	the	axis,	superior	

incision is marked or temporal incision is marked
•	 For	 superior	 clear	 corneal	 incision,	 surgeon	 sits	

at the head end and incision is taken at 12 o’clock 
position

•	 For	temporal	clear	corneal	incision,	surgeon	sits	at	
the temporal side and takes incision according to 
the astigmatic ring axis

•	 Hydrodissection	 and	 hydrodelineation	 were	
performed to separate the capsule and nucleus, and 
free rotation of  nucleus was ensured

•	 Phacoemulsification	was	done	either	by	chip	and	flip	
or by stop and chop procedure

•	 Bimanual	irrigation	and	aspiration	were	performed	
to remove the cortex

•	 Following	this,	capsular	polishing	was	done
•	 A	 foldable	 IOL	was	 inserted	 through	 a	 3.2	mm	

incision with the help of  an injector. IOL inserted 
within the capsular bag

•	 Residual	viscoelastic	was	removed	[Graph	1]
•	 The	clear	corneal	wound	was	sealed	by	hydration
•	 Eye	was	 padded	 and	 bandaged	 after	 installing	

antibiotic eyedrops.

Postoperatively, all patients received topical antibiotic 
with steroid and systemic antibiotics, and postoperative 
assessment of  the patient was carried out at 3 and 
6 weeks [Graph 2].

Ocular examination during follow‑up involved assessing 
visual acuity, wound healing, corneal clarity, IOL 

placing, fundus visibility, and keratometry readings were 
taken on 3 and 6 weeks postoperative visit.

Results

The present study was conducted on 82 eyes that 
underwent phacoemulsification in the Department of  
Ophthalmology, KLES Dr. Prabhakar Kore Charitable 
Hospital and Medical Research Centre, Belagavi, during 
study period. The patients underwent phacoemulsification 
by either superior or temporal incision depending on the 
magnitude of  PEA. Preoperative and postoperative 
keratometric readings and refraction were used for 
analysis. All calculations were performed using SIA 
calculator version 2.1 (Arizona), a free software program.

In the present study, the mean age was 60 ± 2 years. 
Majority of  the patients were in the range of  50–70 years 
that is 69%. In this study, 56% of  patients were males 
and 44% were females. Ratio of  male to female is 1.3:1. 
Majority of  patients that is 32% had preoperative visual 
acuity in the range 6/60 to count fingers (CF) 3 m followed 
by 29% of  patients with visual acuity in the range of  CF 
2 m to Hand movements close to face (HMCF).

In this study, 32% of  patients had 0.5 D of  PEA followed by 
51% of  patients in the range of  0.5–1 D of  PEA. Seventeen 
percent of  patients had PEA in the range of  1–1.5 D.

In this study, 50% of  patients had with‑the‑rule (WTR) 
astigmatism and 50% had against‑the‑rule (ATR) 
astigmatism. In this study, 40% of  patients had 
postoperatively WTR astigmatism followed by 30% 
with postoperative ATR astigmatism. Thirty percent 
were reported to have no postoperative astigmatism.

Of  the 41 patients having preoperative WTR 
astigmatism, 13 patients (16%) continued to remain 
so postoperatively. Fifteen patients (18%) showed 

Graph 1: Range of surgically induced astigmatism Graph 2: Amount of surgically induced astigmatism
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a postoperative ATR drift, and 11 patients (14%) 
showed no astigmatism postoperatively. Of  the 
41 patients having preoperative ATR astigmatism, 
16 patients (19%) continued to remain so postoperatively. 
Fourteen patients (17%) showed a postoperative WTR 
drift, and 13 patients (16%) showed no astigmatism 
postoperatively.

Fifty‑four percent of  the patients had SIA in the range 
of  0.0–0.5 D followed by 39% in the range of  0.5–1 D, 
05% in the range of  1–1.5 D, 1% in the range of  1.5–2 D, 
and 1% in the range of  2–2.5 D [Table 1].

In the present study, the average SIA recorded was 
0.54 ± 0.34 D with P < 0.001 (statistically significant). 
The average SIA induced by superior incision was 
0.84 ± 0.49 D with P = 0.145 (not statistically 
significant). The average SIA induced by temporal 
incision was 0.70 ± 0.35 D with P = 0.145 (not 
statistically significant) [Table 2].

In the present study, the range of  preoperative 
astigmatism and postoperative astigmatism through 
the temporal incision was calculated. Twenty‑two 
patients (54%) had preoperative astigmatism of  0.5 D; 
14 patients (34%) had preoperative astigmatism in 
the range of  0.5–1 D, and five patients (12%) had 
preoperative astigmatism in the range of  1–1.5 D. 
Postoperatively, forty patients (98%) had astigmatism 
in the range of  0.0–0.5 D, and one patient (02%) had 
astigmatism in the range of  0.5–1 D. This result 
concludes that there is a reduction in postoperative 
astigmatism by taking the temporal incision in patients 
with ATR astigmatism.

In the present study, the range of  preoperative 
astigmatism and postoperative astigmatism through the 
superior incision was calculated. Twenty patients (49%) 

had preoperative astigmatism of  0.5 D; 12 patients (30%) 
had preoperative astigmatism in the range of  0.5–1 D, 
and nine patients (21%) had preoperative astigmatism in 
the range of  1–1.5 D. Postoperatively, 36 patients (88%) 
had astigmatism in the range of  0.0–0.5 D and 
5 patients (12%) had astigmatism in the range of  0.5–1 D.

In this study, by taking the incision on the temporal 
side on the basis of  PEA, which is the steeper meridian, 
the average preoperative keratometric reading is 
44.10 and the average postoperative keratometric 
reading is 43.07. The difference was 1.03 ± 0.96 with 
P < 0.001 (statistically significant). Hence, our study 
shows that there is 1 D reduction in the keratometric 
reading after the cataract surgery performed by taking 
incision on the steepest meridian on the temporal side. 
The effect on the opposite meridian is as follows: The 
average preoperative keratometric reading is 43.38 and 
the average postoperative keratometric reading is 43.32. 
There was no much difference on the opposite meridian 
by taking incision on the steepest meridian.

In this study, by taking the incision on the superior site 
on the basis of  PEA, which is the steeper meridian, 
the average preoperative keratometric reading is 
44.35 and the average postoperative keratometric 
reading is 43.43. The difference was 0.92 ± 0.95 with 
P < 0.001 (statistically significant). Our study shows 
that there is 0.92 D reduction in the keratometric 
reading after the cataract surgery performed by 
taking incision on the steepest meridian. The effect 
on the opposite meridian is as follows: The average 
preoperative keratometric reading is 43.43 and the 
average postoperative keratometric reading is 43.42. 
There was no much effect on the opposite meridian.

This study proves that first by taking the incision on 
the steepest meridian depending on the PEA, there was 
flattening in that meridian. On comparison between 
superior and temporal incisions, our study showed that 
the temporal incision induces more flattening. There is 
less SIA. Such a comparison is not done in any other 
study.

In the present study, on day 21, postoperatively, 25% 
of  patients had uncorrected visual acuity in the range 
of  6/24–6/18 and 75% of  patients had uncorrected 
visual acuity in the range of  6/12–6/6. On day 45, 
postoperatively, 10% of  patients had uncorrected visual 
acuity ranging from 6/24 to 6/18 and 90% of  patients 
had uncorrected visual acuity ranging from 6/12 to 6/6.

In this study, the best‑corrected visual acuity (BCVA) 
was maximum in the range of  6/9–6/6. Seventy‑three 

Table 1: Range of surgically induced astigmatism
Surgically induced 
astigmatism (D)

Number of patients Percentage

0.00-0.5 44 54
0.5-1 32 39
1-1.5 04 05
1.5-2.0 01 01
2.0-2.5 01 01
Total 82 100

Table 2: Amount of surgically induced astigmatism
Type of SIA Mean SD
Superior 0.84 0.49
Temporal 0.70 0.35
Average SIA 0.54 0.34
SIA: Surgically induced astigmatism, SD: Standard deviation
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patients (89.02%) had BCVA of  6/6; five patients (6.09) 
had BCVA in the range of  6/12–6/9, and four 
patients (4.87%) had BCVA in the range of  6/24–6/18. 
Hence, 95% of  patients have BCVA in the range of  
6/12–6/6.

Discussion

Patients undergoing cataract surgery expect clear vision 
and less dependence on spectacles. To attain this goal, 
SIA has to be reduced. Modern cataract surgery aims at 
this modification. Reduction of  SIA was the main aim 
of  this study. All were statistically significant.

Astigmatism was assessed using keratometry readings, 
and SIA was calculated with SIA soft Microsoft Excel 
sheet calculator.[10]

The results of  this study show that there is minimal 
astigmatism in phacoemulsification and that SIA can 
be modified by modification of  the incision location by 
knowing the steepest meridian of  the PEA. Any surgical 
incision placed on the cornea results in a change of  the 
corneal curvature. This induces a flattening in the axis 
of  incision and steepening 90° away. This result helps 
us to conclude that by taking the incision on the steepest 
meridian based on PEA is helpful in reducing SIA.

Postoperative astigmatism after superior incision 
cataract surgery is of  ATR type which is caused by 
flattening of  the corneal meridian at right angles to the 
direction of  the incision. When incision is taken closer to 
the steeper axis, preoperative astigmatism reduces and if  
incision is taken on the steeper axis, astigmatism totally 
neutralizes;[11] whereas when PEA with steeper cornea 
and incision are taken on opposite axis – postoperative 
astigmatism increases.

A temporal incision shows WTR type of  postoperative 
astigmatism in majority of  patients probably due to the 
incision being away from visual axis. When incision is 
taken superiorly which is closer to the central cornea 
will have nearly twice the astigmatic effect than temporal 
incision.[11]

In a study conducted by Chang‑Rae Rho, he studied 
the effects of  steeper meridian incision on preexisting 
corneal astigmatism in phacoemulsification. This study 
included patients with preexisting corneal astigmatism 
more than 0.50 D. Patients were grouped according 
to the incision site (temporal, superotemporal, 
and superior).[12] This study evaluated 95 patients 
(30 eyes temporal incision, 32 eyes superotemporal 
incision, and 33 eyes superior incision). Two months 

postoperatively, the SIA changed significantly in 
the temporal, superotemporal, and superior groups. 
The SIA was 0.28 ± 79 D in the temporal group, 
0.40 ± 85 D in the superotemporal group, and 
0.46 ± 92 D in the superior group. The above results 
indicate that choosing the clear corneal incision based 
on the preoperative steepest meridian has significantly 
decreased the postoperative keratometric astigmatism 
at the temporal and superior locations. Hence, it is 
desirable to take the corneal incision on the steeper 
meridian in eyes with preexisting corneal astigmatism 
higher than 0.50 D.[12]

A similar study conducted by Lyhne and Hansen showed 
that there was a reduction in induced keratometric 
cylinder in the clear corneal incision group. The 
findings support using temporal incision in cases with a 
preoperative ATR type of  astigmatism reducing SIA.[13]

Finally, the present study concluded that by placing 
the incision in the steepest meridian depending on the 
magnitude of  PEA, the SIA was less. On comparison 
between temporal and superior incision sites, the SIA 
was less with temporal as compared to superior incision.

Conclusions

While SIA is commonly thought to be related to surgical 
technique, it is easy to make misleading assumptions. 
The average SIA was low and statistically significant by 
taking the incision on the steepest meridian. The making 
of  the incision in the steepest meridian causes corneal 
flattening in that meridian to reduce astigmatism.

The incidence of  postoperative astigmatism following 
phacoemulsification with foldable IOL implantation with 
both temporal clear corneal incision and superior clear 
corneal incision was low as the site of  incision was on 
the steepest meridian of  corneal curvature.

The average SIA was less with temporal clear corneal 
incision as compared to superior clear corneal incision 
phacoemulsification with foldable IOL implantation.

Due to new developments in phacoemulsification 
devices, changes in operation techniques, and use of  
small incisions in cataract surgery which reduce the 
operation‑induced astigmatism or make an inconsiderable 
change in the existing corneal astigmatism, the general 
aim of  cataract surgery has gone from simple cataract 
extraction to ensure the best visual acuity and quality 
without spectacle dependence. During cataract surgery, 
it is possible to reduce the PEA by modifying the length, 
shape, type, and localization of  the incision.[14]

[Downloaded free from http://www.ijournalhs.org on Thursday, October 27, 2016, IP: 93.229.74.130]



Harakuni, et al.: Effect of incision on steepest meridian in phacoemulsification

184 Indian Journal of Health Sciences  May-Aug 2016  Vol 9  Issue 2

In conclusion, choosing the clear corneal incision site 
based on the preoperative steepest meridian significantly 
decreased keratometric astigmatism at the temporal 
and superior locations. As well as, temporal incision is 
evidently better than superior incision in minimizing SIA.
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Effect of etidronate on depression paradigms 
in male Swiss albino mice and Wistar rats: An 
experimental study
N. Amitha, S. S. Torgal

Introduction

Mental disorders have always been a huge burden not 
only on an individual but also to the entire community. 
The World Health Organization estimates that major 
depression is the fourth most important cause of  loss 
in disability‑adjusted life years (DALYs). It is also 

estimated that by the year 2020, if  the current trends 
continue, depression will be the second‑leading cause 
of  DALYs, accounting for 5.7% of  total burden of  
disease.[1] In India, many studies have estimated the 
prevalence of  depression in community which varied 
from 1.7 to 74/1000 population.[2]

Abstract
Objective: Bisphosphonates represent the first choice in the treatment of osteoporosis, and 
no data are available concerning their effects on comorbid behavior alterations. There are 
some contradictory reports regarding these drugs with respect to antidepressant activity in 
humans. Hence, the present study was planned to investigate the effects of etidronate in male 
Wistar rats and Swiss albino mice using depression paradigms, namely, forced swimming 
test (FST) and tail suspension test (TST).

Materials and Methods: Eighteen male Wistar rats and 18 male Swiss albino mice were 
brought and acclimatized 10 days prior to experimentation. Then, they were randomized 
into three groups: (1) control (distilled water), (2) standard (amitriptyline), and 
(3) test (etidronate). After treatment, the Wistar rats were subjected to FST while Swiss 
albino mice were subjected to TST to evaluate the antidepressant activity.

Results: Etidronate showed significant decrease in the immobility time in both FST and TST 
when compared to that of control group. There was no significant decrease in the immobility 
time when compared between the standard amitriptyline and etidronate groups. Locomotor 
performance was tested using actophotometer for all the three groups taken in the study. 
Effects on locomotor activity showed no significant difference among all three groups.

Conclusion: From the results, it is concluded that etidronate can have antidepressant activity. 
Based on experimental and observational studies, there appears to be a role of etidronate 
in depression.

Key Words: Depression, etidronate, forced swimming test, osteoporosis, 
tail suspension test
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Osteoporosis is a chronic disease of  compromised 
bone strength that affects pre‑ and post‑menopausal 
women and men. In recent years, a relationship 
between depression and osteoporosis has become 
evident.[3] Decreased bone mineral density (BMD) has 
been observed in depressed women and men.[4,5] Older 
men appear to be even more susceptible to the effects 
of  depression on bone density than older women.[6] 
Depression itself  has been associated with fractures. 
Further, animal studies suggest that depression may 
predispose to osteoporosis.[7] Suspected mechanisms 
include an impaired hypothalamic‑pituitary‑adrenal 
system with increased serum cortisol levels, and 
upregulation of  the proinflammatory cytokines 
interleukin 6 (IL‑6), and tumor necrosis factor (TNF).[8,9]

Tricyclic antidepressants (TCAs) and selective 
serotonin reuptake inhibitors (SSRIs) have been 
the pharmacological options available for treating 
osteoporotic patients with depression.[10] About 
one‑third of  these patients do not respond primarily 
to antidepressant therapy. Those who do respond will 
progressively become resistant to treatment or show 
relapse.[11] They also have slow therapeutic onset, low 
remission rates as stated by Fava and Davidson.[12] In 
addition, a series of  study over the last 10–15 years 
showed that bone loss may be a potential side effect of  
SSRIs and may even result from physiological effects of  
depression itself. Moreover, SSRIs and TCAs present 
with various adverse effects such as anorexia initially 
followed by weight gain, decreased libido, ejaculatory 
disturbances, extrapyramidal side effects, and serotonin 
syndrome.[6]

Bisphosphonates (BPNs) are most commonly used in 
the treatment of  osteoporosis to reduce the risk of  
fractures. Surprisingly, a study done at Lareb, The 
Netherlands in 2010, showed reports of  depression with 
the use of  alendronate, etidronate, and pamidronate 
and concluded that it could be a class effect for all the 
BPNs.[13] Depression is an inflammatory disorder, 
wherein there is increase in cytokine levels. A study 
stated that particularly nitrogenous BPNs are known 
to induce acute phase responses, increase in IL‑6 and 
IL‑8.[8] Another study showed that high levels of  TNF 
caused upregulation of  Ets‑2 and Bcl‑xl expression 
which reduced the susceptibility of  BPNs‑induced 
apoptosis of  osteoclasts.[9]

BPNs, a class of  agents taken up by osteoclasts and 
macrophages to inhibit the activity of  inflammatory 
cytokines, are thought to inhibit the inflammation 
induced by these cells. Etidronate is reportedly effective 
in relieving pain in patients suffering from steroid‑induced 

osteoporosis, postmenopausal osteoporosis, and 
osteoarthritis. A group of  studies determined whether 
intermittent cyclical etidronate inhibits bone resorption or 
inflammatory changes over two study periods of  1.5 years 
and 3 years in osteoporotic patients with rheumatoid 
arthritis (RA).[14] They found that etidronate also inhibited 
the production of  mediators related to inflammation, pain, 
and angiogenesis, namely, IL‑6, prostaglandin E2 (PGE2), 
substance P, and vascular endothelial growth factor, in 
synovial cells of  arthritic models.

From these studies also, it can be hypothesized 
that BPNs can have antidepressant‑like activity 
since the above‑mentioned cytokines play a role in 
pathophysiology of  depression. Hence, in view of  
controversial reports, the present study is undertaken 
to explore the effects of  etidronate on depression 
paradigms in male Swiss albino mice and Wistar rats.

Materials and Methods

Animals

Adult male Wistar rats weighing 175 ± 25 g and adult male 
Swiss albino mice weighing 25 ± 5 g were obtained from the 
Central Animal House of  J. N. Medical College, Belagavi. 
The animals are delivered to the laboratory at least 10 days 
before the experiment. They were housed under standard 
laboratory conditions and acclimatized to 12–12 h light/dark 
cycle for 10 days prior to the day of  experimentation. They 
were maintained on standard chow pellet (Amrut brand) 
and water ad libitum. The study was approved by the 
Institutional Animal Ethics Committee constituted as per 
the guidelines of  the Committee for the Purpose of  Control 
and Supervision of  Experiments on Animals.

Experimental protocol and drug administration

Eighteen adult male Wistar rats were divided into three 
groups with 6 rats in each group (n = 6) and 18 adult 
male Swiss albino mice were also divided into three 
groups with 6 mice in each group (n = 6).

Standard antidepressant amitriptyline (tablet tryptomer 
10 mg. Merind Ltd. [Wockhardt Ltd.]) was bought 
from local pharmacy, and etidronate (Arrow – etidronate 
200 mg. Vardhaman Health Specialities, Bengaluru) was 
purchased. Clinical doses for these drugs were converted 
into rat or mouse equivalent doses with the help of  the 
table devised by Paget and Barnes [Table 1].[15]

It is noteworthy that all the three groups, i.e., control, 
standard, and test groups, were treated per orally. All 
the drugs were dissolved in distilled water.
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The animals were kept on fasting on the day prior to 
the experimentation. Only water was provided to the 
animals on the experiment days because etidronate 
has poor intestinal absorption and food reduces their 
gastrointestinal absorption by 60%.[16]

Behavioral tests

Forced swimming test
Rodents are forced to swim in small enclosures (cylinders) 
from which there is no escape and rapidly become 
immobile after an initial period of  vigorous activity. 
Initially, immobility was interpreted as evidence that 
they had learned that escape was impossible and had 
given up hope. Immobility was therefore given the name, 
“behavioral despair.” It has subsequently been shown 
in numerous laboratories that immobility is reduced by 
a wide range of  clinically active antidepressant drugs. 
As a consequence, this simple test is now widely used 
to screen novel substances for potential antidepressant 
activity.

In this study, rats in different groups were administered 
the respective drug three times, i.e., 24, 5, and 1 h prior 
to experimentation. After that, they are placed in the 
cylinder filled with water for 6 min and the duration of  
immobility (in seconds) was recorded. The apparatus 
used for this test consists of  a vertical plexiglass cylinder 
measuring 40 cm in height and 18 cm in diameter. The 
apparatus was filled with water up to 15 cm and the 
temperature was maintained at 25 ± 2°C.[17,18]

Principle
Behavioral despair paradigm is the basic principle of  
this test. When a normal animal is subjected to an 
aversive situation, it alternates between two kinds of  
behaviors, namely, agitation and immobility. These 
can be named as searching behavior (characterized 
by intense motor activity and expense of  energy) 
and waiting behavior (immobility and energy saving), 
respectively. It is also called as searching‑waiting 
strategy. Antidepressant drugs modify the balance 
between these forms of  behavior in favor of  
searching.[17‑19]

When rats are forced to swim in a restricted environment 
from which there is no escape, they will eventually cease 
to move altogether and make only those movements 
necessary for keeping their heads above the water. 
This characteristic and readily identifiable behavior of  
immobility indicates a state of  despair in which the rat 
has learned that escape is impossible and resigns itself  
to the experimental conditions. Such behavior is said to 
be equivalent to clinical depression. Therefore, the drugs 
that decrease this immobility would have antidepressant 
activity. Rats were preferred over mice in this test 
because the rat version is said to be more selective for 
this experiment, i.e., fewer false positives.[15,19,20]

Procedure
Forced swimming test (FST) has two swim sessions. 
The first session is called “pretest” which consists of  
15 min session conducted prior to drug administration 
and without behavioral recording. This prior habituation 
session ensures a stable and high duration of  immobility 
during the 6 min test session, usually performed 24 h 
later. Adult male Wistar rats weighing 175 ± 25 g were 
subjected to swimming for 15 min. After a period 
of  vigorous swimming for 4–5 min, the rats became 
immobile and remained in this position for about 80% 
of  the time. The immobility time was measured only 
when the rat ceased to struggle and remained floating 
motionless in the water making only those movements 
necessary to keep its head above the water. The rats were 
removed, dried and the first dose of  the drug was given 
orally simultaneously, and they were returned back to 
their cages provided with food and water. The water in 
cylinder was changed for every rat before subjecting it 
to swim. These rats were subjected to the test session 
on the next day (at 24 h).

On the next day, the rats were given the second dose of  
drug orally, 4 h prior to test and the third dose of  drug 
orally, 1 h prior to test. Then, they were subjected to 
FST and the duration of  immobility (in seconds) was 
recorded for 6 min.[19,21]

Note
The water in the cylinder was changed every time for 
each animal after the test.

Tail suspension test
This protocol describes a procedure in mice that 
are conceptually related to the FST, except that 
immobility is induced by suspending the mice by the 
tail. After initially trying to escape by engaging in 
vigorous movements, mice rapidly become immobile. 
The duration of  immobility is reduced by a wide 

Table 1: Number of groups, drugs, and dosages 
used in the study
Groups Treatment Human 

clinical 
dose (mg)

Rat equivalent 
dose 

(per orally)

Mouse 
equivalent dose 

(per orally)
1 Control - 0.5 ml 0.5 ml
2 Amitriptyline 

(standard)
300 27 mg/kg 39 mg/kg

3 Etidronate 5 0.45 mg/kg 0.65 mg/kg
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variety of  antidepressants. This procedure has several 
advantages over the FST. No hypothermia is induced, 
and the animals resume normal spontaneous activity 
immediately after the test. No special postexperimental 
treatment (rubbing down, maintenance in a warmed 
environment) is required.

The apparatus consists of  two metallic rods connected 
with a horizontal rod, 35 cm apart. A nylon thread was 
suspended from its center, and a hook was attached to the 
free end of  the nylon thread to enable suspension of  the 
mice by their tail. Height of  the horizontal rod was adjusted 
so that the snout of  the mice was 58 cm from the base.

Principle
Basic principle of  this test is the behavioral despair 
paradigm which was discussed in the earlier test (FST). 
When mice are hung by their tails, they are subjected 
to inescapable stress. After an initial bout of  vigorous 
activity, the mice attain immobility. Any drug that 
decreases the time spent in immobility is said to have 
antidepressant activity.[17‑19]

Procedure
A mouse pretreated with a drug or vehicle was 
suspended from the hook hanging at the center of  the 
horizontal rod by an adhesive tape stuck 1 cm proximal 
to the tail tip. The mouse was said to be immobile when 
it stopped moving and hung motionless. Immobility time 
in seconds was recorded over a period of  6 min.[17,18]

Locomotor activity
Effect of  all the drugs used in the present study on 
locomotor activity was tested using the actophotometer 
[Graph 1].[17,18] The apparatus consists of  a metal box 
measuring 68 cm in length, 68 cm in breadth, and 45 cm 
in height. It is equipped with photocells sensitive to 
infrared light.[17]

Principle
This test provides simultaneous measures of  locomotion, 
exploratory behavior, and anxiety. This test helps to 
differentiate between sedative and stimulant drugs. 
It also helps to rule out any influence of  the drugs 
on locomotor system which in turn may affect 
immobility (in antidepressant tests).

Procedure
Pretreated mice were placed in the center of  the apparatus 
for a period of  5 min. The device electronically counts 
the number of  times the infrared beams interrupted by 
movement of  the animal. This actophotometer count is 
a measure of  the locomotor activity.

Statistical analysis

Data are expressed as mean ± standard deviation. 
Data were analyzed using one‑way analysis of  
variance (ANOVA) followed by Bonferroni’s multiple 
comparison test.[22] P ≤	0.05	was	 considered	 to	 be	
statistically significant.[22] GraphPad Prism 4.0 software 
(San Diego, California, USA), a statistical analysis tool, 
was utilized for all the analyses.

Results

In the present study, etidronate was investigated for its 
possible antidepressant activity using animal models 
of  depression.

Antidepressant activity

FST in male Wistar rats and tail suspension test (TST) 
in male Swiss albino mice were used to evaluate 
antidepressant activity of  etidronate. Amitriptyline 
was taken as standard antidepressant drug for 
comparison.

Forced swimming test in male Wistar rats
The duration of  immobility in seconds in different 
groups was noted over a period of  6 min. The mean 
duration of  immobility in the control group was 
108.2 ± 14.8 while in amitriptyline was 70.17 ± 7.13 
and etidronate was 52.67 ± 27.00. Duration of  
immobility was significantly (P < 0.001) decreased in 
amitriptyline and etidronate groups when compared to 
that of  control group. It was also found that etidronate 
group was comparable to that of  amitriptyline‑treated 
group [P > 0.05, Table 2].

Tail suspension test in male Swiss albino mice
The duration of  immobility time in seconds was noted 
over a period of  6 min. The mean duration of  immobility 
in the vehicle‑treated (control) group was 129.20 ± 20.20, 
whereas it was 71.00 ± 8.462 (amitriptyline) and 
75.00 ± 27.99 (etidronate). Duration of  immobility was 

Table 2: Forced swimming test
Mean of immobility time(s) for various treatment groups

Groups Control Amitriptyline Etidronate
Mean±SD 108.2±14.8 70.17±7.13 52.67±27.00

Bonferroni’s multiple comparison tests
Group Group Mean 

difference
SE P

Control Amitriptyline 41.33 6.351 <0.001*
Control Etidronate 42.83 6.582 <0.001*
Amitriptyline Etidronate 1.500 0.2305 >0.05
*P<0.001. SE: Standard error, SD: Standard deviation
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significantly (P < 0.01) decreased in amitriptyline and 
etidronate groups when compared to that of  control 
group [Graph 2]. It was also found that etidronate 
group was comparable to that of  amitriptyline‑treated 
group [P > 0.05, Table 3].

Locomotor activity

Mean of  the locomotor activity in amitriptyline‑ and 
etidronate‑treated groups was 412.8 ± 73.02 and 
396.0 ± 107.4, respectively, and these values failed 
to show significant (P > 0.05) difference when 
compared to that of  control group, i.e., 438.2 ± 166.5 
[Table 4 and Graph 3]. This suggests that there was 
homogeneity among the three groups compared. No 
multiple comparison tests were required.

Discussion

In the present study, evaluation of  etidronate for its 
antidepressant activity using experimental models of  
depression was carried out along with its effects on 
locomotor performance. FST in adult male Wistar rats 
and TST in adult male Swiss albino mice were performed 
to evaluate antidepressant activity of  etidronate. Results 
of  the present study showed that etidronate significantly 
decreased the immobility time in both the tests when 
compared to that of  control suggesting that it can have 
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Graph 1: Effect of various treatments on duration of immobility 
(in seconds) in forced swimming test. Note: Data expressed as 
mean ± standard deviation. Bonferroni’s multiple comparisons. 
*P < 0.001 as compared to control
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Graph 2: Effect of various treatments on duration of immobility 
(in seconds) in tail suspension test. Note: Data expressed as 
mean ± standard deviation. Bonferroni’s multiple comparison. 
*P < 0.001 as compared to control
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Graph 3: Effect of various treatments on locomotor activity. Note: Data 
expressed as mean ± standard deviation. ANOVA: P >0.05 as indicates 
there is homogeneity among the three groups compared

Table 3: Tail suspension test
Mean of immobility time(s) of various treatment groups

Groups Control Amitriptyline Etidronate
Mean±SD 129.2±20.20 71.00±8.462 75.00±27.99

Bonferroni’s multiple comparison tests
Group Group Mean 

difference
SE P

Control Amitriptyline 58.22 5.725 <0.001*
Control Etidronate 54.20 5.331 <0.001*
Amitriptyline Etidronate −4.000 0.4126 >0.05
*P<0.001. SE: Standard error, SD: Standard deviation

Table 4: Effect of various treatments on 
locomotor activity

Mean of various treatments
Groups Control Amitriptyline Etidronate
Mean±SD 438.2±166.5 412.8±73.02 396.0±107.4

One-way ANOVA
Source of 
variation

Sum of 
squares

df Mean 
square

F P

Between groups 4878 2 2439 0.175 0.8413
Within groups 195,176 14 13,941
Total 200,054 16
The P value indicates that there is homogeneity among the three groups compared. 
No multiple comparisons are required. SD: Standard deviation, ANOVA: Analysis 
of variance
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antidepressant‑like activity. There was no significant 
decrease in the immobility time when compared between 
the standard amitriptyline and etidronate groups in 
both the tests. Locomotor performance was tested 
using actophotometer for all the three groups taken 
in the study. Effects on locomotor activity showed 
no significant difference among all the three groups, 
suggesting that there was no influence of  the drugs on 
locomotor system.

FST and TST were used to study the antidepressant 
activity because both these tests are easy to perform, 
rapid and require a minimum of  apparatus.[17] 
Actophotometer test provides simultaneous measures 
of  locomotion, exploratory behavior, and anxiety. This 
test helps to differentiate between sedative and stimulant 
drugs. It also helps to rule out any influence of  the 
drugs on locomotor system which in turn may affect 
immobility (in antidepressant tests).

BPNs are potent inhibitors of  osteoclast‑mediated bone 
resorption that suppress bone turnover through their 
ability to prevent the initiation of  new erosion sites 
and to reduce ongoing excavation. Hence, they are the 
first‑line drugs used in the treatment of  osteoporosis 
in pre‑ and post‑menopausal women and elderly men.

It is evident that reduced levels of  estrogen can lead 
to the development of  osteoporosis in postmenopausal 
women. In an experimental model using ovariectomized 
female rats, it has been documented that estrogen 
was able to both improve cognitive performance and 
reduce anxiety and depressed behavior.[23] However, 
in clinical practice, the use of  estrogen is related to 
the development of  severe adverse drug reactions.[24] 
Therefore, the most widely used drugs in the prevention 
of  fractures in postmenopausal osteoporotic women 
are BPNs.

Another study suggested that a chronic hypoestrogenic 
state may reduce the response to antidepressant drugs.[25] 
Menopausal status and old age are predictors of  a poor 
response to antidepressant treatment. Furthermore, 
the follicular stimulating hormone may interfere 
with the mechanism of  action of  the antidepressant 
agents.[26] Thus, BPNs have been evaluated for additional 
antidepressant property to minimize the side effects and 
improve quality of  life in such patients.

Etidronate produces a sustained reduction in the levels 
of  biochemical markers of  bone remodeling, returning 
them to the premenopausal range.[26] It also increases 
BMD and decreases the risk of  osteoporotic fracture 
in postmenopausal women and in men. Long‑term 

intervention studies have shown that continuous 
etidronate therapy is associated with a sustained 
therapeutic effect on bone density and remodeling.[27‑29]

Antidepressants such as SSRIs and TCAs are the 
choice of  drugs for osteoporosis with depression. 
Several studies come with the evidence that these 
antidepressants in turn cause fracture risks and bone 
loss in such patients.[6]

BPNs, although indicated for the treatment and 
prevention of  bone health disturbances such as 
osteoporosis, are the possible mechanisms that indicate 
their role in osteoporotic patients with depression. 
They could have central‑behavioral effects through a 
modulation of  neurosteroid synthesis. Neurosteroids 
are potent and effective neuromodulators that are 
synthesized from cholesterol in the brain. Increasing 
evidence indicates that dysregulation of  neurosteroids 
production plays a role in the pathophysiology of  stress 
and stress‑related psychiatric disorders, including mood 
and anxiety disorders.[14,30]

These drugs can cross the blood–brain barrier; in fact, 
they were found to be potent inhibitors of  cholesterol 
biosynthesis from mevalonate mimicking the action of  
lipophilic statins. The levels of  total brain cholesterol 
were shown to correlate positively with the amount 
of  amyloid beta, which is characteristic for Alzheimer 
disease (AD). Therefore, BPNs were also indicated 
as a possible treatment for AD prevention and/or 
treatment.[31]

Furthermore, BPNs have a central antinociceptive effect 
connected with the Ca2+ mechanism. Ca influx releases 
substances involved in nociception and inflammation, 
such as substance P, vasoactive intestinal peptide, 
neuropeptide Y, prostaglandin, serotonin, and kinins.

Certain studies have investigated that acid 
sphingomyelinase‑ceramide system is one of  the 
newer potential targets for antidepressive drugs.[27] 
Roth et al. quoted that BPNs reduced the levels of  
acid sphingomyelinase proving that they can have 
antidepressant activity.[27]

BPNs, a class of  agents taken up by osteoclasts and 
macrophages to inhibit the activity of  inflammatory 
cytokines, are thought to inhibit the inflammation 
induced by these cells. Etidronate is reportedly effective in 
relieving pain in patients suffering from steroid‑induced 
osteoporosis, postmenopausal osteoporosis, and 
osteoarthritis. A group of  studies determined whether 
intermittent cyclical etidronate inhibits bone resorption 
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or inflammatory changes over two study periods of  
1.5 and 3 years, in osteoporotic patients with RA.[31] They 
found that etidronate also inhibited the production of  
mediators related to inflammation, pain, and angiogenesis, 
namely IL‑6, PGE2, substance P, and vascular endothelial 
growth factor, in synovial cells of  arthritic models. Thus, 
by reducing the mediators of  inflammation, these drugs 
can have antidepressant activity.[31]

With the above evidence in support of  this study, it 
can be stated that etidronate can have antidepressant 
property.

Limitations of this study

1. Parameters assessed were only of  subjective origin
2. Blinding was not followed.

Further animal research has to be carried out to 
substantiate the above results. In future, proper validation 
by clinical trials on other BPNs with antidepressant 
activity is required for assessment of  biomarkers of  
depression and gene expression to confirm or give 
strong evidence in support of  antidepressant activity 
of  other BPNs.

Conclusion

BPNs being antiresorptive drugs represent the first 
choice in the prevention of  fractures in patients with 
osteoporosis. In this study, etidronate decreased the 
immobility time when compared to that of  control 
suggesting they can have additional antidepressant 
activity and no significant difference between this drug 
and standard antidepressant amitriptyline, suggesting 
that they are not better antidepressants than the standard 
ones. Furthermore, there was no significant difference in 
locomotor activity when compared to both control and 
standard interpreting no influence on locomotor system. 
However, clinical trials may be performed in order to 
validate these observations. It can actually be concluded 
that class of  BPNs might have positive effects on 
depressive disorders indirectly improving/maintaining 
physical abilities and therefore quality of  life.
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INTRODUCTION

Vitamin D‑dependent type two rickets (VDDRII) is a rare 
autosomal recessive disorder caused by mutation in the 
vitamin D receptor gene, leading to end‑organ resistance 
to 1,25(OH)2 vitamin D3. It presents with refractory 
rickets and growth retardation presenting in the first 
year of life.[1] It is frequently associated with alopecia 
totalis. Its biochemical parameters are hypocalcemia, 
hypophosphatemia, hyperparathyroidism, and 
elevated circulating levels of 1,25(OH)2 vitaminD3. The 
significantly elevated serum levels of 1,25(OH)2 vitamin 
D3 distinguishes this disorder from 1‑α ‑hydroxylase 
deficiency, which is associated with low levels of 
1,25(OH)2 vitamin D3. Due to target organ resistance, 
its response to vitamin D is poor. The recommended 
treatment is giving supraphysiological dose of 1,25(OH)2 
vitamin D3 and high dose oral or intravenous calcium. 
The response of alopecia to treatment is generally 
poor although there has been one previous report of 
alopecia responding to 1,25(OH)2 vitaminD3.[2] Till date, 

50 unique mutations of vitamin D receptor gene have 
been noted.[3]

We present a 3‑year‑old male child with VDDRII whose 
alopecia and rickets partially responded to 1,25(OH)2 
vitamin D3.

CASE REPORT

We present a 4‑year‑old firstborn male child, born out 
of a nonconsanguineous marriage. He presented with 
progressive loss of hair since 3 months of age over the scalp 
and bilateral eyebrows. The mother also noticed progressive 
limb deformities in the form of inward curving of the 
forearms, bowing of legs, abnormal chest shape, and a large 
head. The child had gross motor developmental delay. He 
had achieved head‑holding at 3 months, sitting without 
support at 1 year, and was not able to stand by himself. His 
other developmental domains were normal. The child also 
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had a history of delayed dentition. He was born out of an 
uneventful pregnancy. There was no history suggestive of 
polyurea or polydipsia. At admission, the child’s weight was 
9.5 kg [<3rd percentile the World Health Organization (WHO) 
weight for age], his length was 84 cm (<3rd percentile WHO 
weight for age), and he had a normal head circumference of 
50 cm. He had evidence of rickets in the form of wide open 
anterior fontanel, frontoparietal bossing, ricketic rosary, 
Harrison’s sulcus, wrist widening, protuberant abdomen, 
double malleolie, and bowed legs [Figure 1]. There was no 
evidence of other vitamin or mineral deficiencies.

Investigations revealed a normal hemogram. His 
renal function tests (urea — 21 mg/dL, serum 
creatinine — 0.5 mg/dL), sodium (137 mEq/L), potassium 
(3.8 mEq/L), and venous bicarbonate l (18 mmol/L) were 
in the normal range, ruling out the renal etiology of 
rickets. His serum calcium was low (6.9 mg/dL) and the 
x‑ray of his wrist was suggestive of rickets, which was 
further confirmed by raised parathormone levels of 872.1. 
His 25(OH)2 vitamin D3 levels indicated insufficiency 
(17.3) and 1,25(OH)2 vitamin D3 levels were raised, 
suggestive of end‑organ insensitivity. Ultrasound of the 
abdomen was normal without any nephrocalcinosis.

The patient was given intravenous calcium gluconate for 
3 days and was started on 1, 25‑OH vitamin D at dose 
of 2 mcg/kg daily and oral calcium at 1,000 g/day. At 
1‑month follow‑up, the patient showed an improvement 
in motor functions. He could stand with support. His 
scalp showed a few areas of hair growth where there 
was alopecia before treatment.

DISCUSSION

When there is a high prevalence of nutritional rickets, 
other etiologies of rickets are often not thought of. This 

results in the delayed initiation of treatment, resulting in 
severe growth retardation and deformities. Estimation of 
vitamin D levels are costly and high doses of vitamin D 
is routinely given without confirming diagnosis. Such 
unwarranted treatment may lead to nephrocalcinosis, 
especially in renal tubular acidosis. Red flag signs 
suggesting nonnutritional etiology are early onset of 
rickets, severe deformity, deformities localized to lower 
limbs, associated failure to thrive, acidotic breathing, and 
the presence of dental abscesses, cataracts, or alopecia.

Our patient had alopecia with severe deformities, aiding 
the diagnosis.

VDDRII is an extremely rare disorder caused by 
target organ resistance to 1,25(OH)2 vitamin D, the 
biologically active form of vitamin D. There are a few 
isolated case reports from India earlier but the exact 
prevalence of the disease is not yet known.[2,3] It is 
diagnosed through the finding of normal or elevated 
circulating levels of 1,25(OH)2 vitamin D, which 
differentiate it from vitamin D‑dependent rickets 
type I (VDDR I). The latter is caused by defective 
1‑α‑hydroxylation of 25(OH) vitamin D in the kidneys, 
resulting in low serum levels of 1,25(OH) vitamin D3.[4] 
The most common defect is undetectable binding of 
1,25(OH)2 vitamin D to the receptor either because of 
an absent VDR or a defective steroid‑binding domain 
of the vitamin D receptor (VDR).[5] Patients with VDDR 
2 are early‑onset rickets, hypocalcemia, and associated 
total body alopecia.[6] The alopecia may be present 
at birth or within the first few months of life and 
progresses to aloplecia totalis by childhood. Aloplecia 
is generally not responsive to treatment.[6] In a study 
by Sadomoto et al., the cells from a patient with VDDR 
II with alopecia did not respond to the hormone, 
suggesting a lack of the specific receptors in the cells 
unresponsive to 1,25(OH)2 vitamin D3 treatment.[7] The 
development of alopecia is felt by some investigators to 
be associated with a more profound 1,25(OH)2 vitamin 
D3 resistance. Marx et al. reviewed and analyzed 
the relationship between alopecia and resistance to 
1,25(OH)2 vitamin D3 in 22 cases from 30 kindreds in 
whom they noticed that alopecia was associated with 
the severest grades of resistance to 1,25(OH)2 vitamin 
D3.[8] There is one previous case report of alopecia 
in VDDR II responding to 1,25(OH)2 vitamin D3.[2] 
We also found a similar improvement in alopecia. 
There is a report of two patients by Takeda et al., with 
presentation of only alopecia in the absence of rachitic 
changes, which might be explained by differences in 
sensitivity to 1,25(OH)2D3 of bone formation and hair 
growth.[8]

Figure 1: Child presented with aloplecia, bow legs, double 
malliolie and ricketic rossary
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The use of intravenous high‑dose calcium infusions 
followed by a high dose of oral calcium is an effective 
method of treatment of VDDRII. The treatment is more 
effective if started early in the course of the disease and 
leads to early healing and better growth with prevention 
of bone deformities. Early treatment may also lead to 
improvement in alopecia, the mechanism for which 
needs to be elucidated.[9]
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Anesthetic management of post-coronary 
artery bypass grafting patient posted 
for below-knee amputation

INTRODUCTION

Unilateral spinal anesthesia has been used successfully 
in high-risk patients undergoing surgery involving one 
lower limb. It has many advantages over conventional 
spinal anesthesia such as lower incidence of hypotension, 
faster recovery, and increased patient satisfaction.[1] To 
achieve successful unilateral spinal anesthesia, several 
factors need to be considered including the site, speed 
of injection of anesthetic solution, volume, baricity, 
concentration of the anesthetic solution, type of needle, 
and bevel direction with degree of operating table 
inclination. It has been claimed by many as an alternative 
technique to restrict the undesired sympathetic 
block.[2] Unilateral spinal anesthesia is associated 
with hemodynamic stability, so there is a trivial use of 
vasoconstrictors for blood pressure maintenance.[3] It 
provides a more profound and longer lasting block.[4] 

CASE REPORT

A 78-year-old male patient with ischemic heart disease (IHD) 
gave a history of post-coronary artery bypass grafting (CABG) 
5 weeks back posted for a right below-knee amputation 
for squamous cell carcinoma. A thorough preanesthetic 
evaluation was done with following investigations. Complete 
blood count (CBC), renal function test (RFT), liver function 
test (LFT), and electrolytes were normal and there was 
electrocardiogram (ECG) T-wave inversion in V2-V6. 
Echocardiogram (ECHO) showed impaired left ventricular 
(LV) systolic function with left ventricular ejection fraction 
(LVEF) 45%, akinesia of the apical septum and apex with 
hypokinesia of the anterior wall, anterior part of the septum, 
mitral annular calcifi cation with trivial mitral regurgitation 
(MR), aortic valve (AV) thickening, trivial tricuspid 
regurgitation with peak pressure gradient 30 mmHg, mild 
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Abstract

Unilateral spinal anesthesia is a promising alternative to traditional, widely used techniques 
of spinal anesthesia as it decreases the risk of adverse events and complications.
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pulmonary hypertension (PAH), no clot, and no pericardial 
effusion after CABG. The patient was on the following 
medications: tablet Stromix A 150 mg once a day (OD), tablet 
Atorvastatin 10 mg OD, tablet Deriphyllin 300 mg two times 
a day (TID), tablet Dytor 10 mg OD, and tablet Nebicard 2.5 
ug OD. The advice to withhold anticoagulation drugs for 3 
days before surgery was given. The patient’s preanesthetic 
evaluation was done keeping in mind the above investigation 
and instructions. The patient and patient’s attenders were 
counseled. On the night prior to the surgery, tablet alprazolam 
0.25 mg was advised. On the day of surgery, the patient was 
asked to continue all his medications with sips of water except 
for antiplatelet drug.

We decided to proceed with unilateral spinal anesthesia. 
On the day of surgery, the patient was shi  ed to the 
preoperative room and an 18G cannula (18G iv cannula) 
was inserted into a vein on the dorsum of the le   hand. 
Intravenous (IV) infusion of 8 mL/kg Ringer lactate was 
infused over 30 min and baseline blood pressure (BP) 
was measured. To reduce the patient’s anxiety injection 
midazolam 2 mg was given intravenously. The patient 
was shi  ed to the operation theater, standard monitors 
were connected [ECG, noninvasive blood pressure 
(NIBP), pulse oximetry], and baseline readings were 
recorded. The patient was put in the lateral decubitus 
position with the target limb in the lower position. 
Under strict aseptic precaution L3-L4 interspinous 
space was infi ltrated with 2 mL of 2% lignocaine. Using 
a 23G Quienke’s spinal needle, the L3-L4 interlaminar 
space was puncture to access the subarachanoid space 
demonstrated by free-flowing cerebrospinal fluid 
(CSF). 1.5 mL of 0.5% bupivacaine (H)+ 0.5 mL (25 
ug) of fentanyl is injected with 23G Quincke needle 
a  er free clear fl ow of CSF. The patient was asked to 
lie in the lateral position for 15 min and then placed 
in a supine position for surgery [Figure 1]. Block was 
adequate (tested as per Bromage scale). There was no 

signifi cant change in the vitals during the procedure. 
1000 mL of Ringer lactate was given intraoperatively. 
Urine output was 300 mL at the end of the surgery. 
Total duration of surgery was around 60 min. The 
patient was shi  ed to the recovery unit. Vital signs, 
input, and output were monitored regularly during 
the postoperative period. The patient was shi  ed to 
the ward a  er 6 h and discharged a  er 5 days. He was 
advised to continue his medications a  er consultation 
with the physician.

DISCUSSION
Spinal anesthesia is one of the commonly used techniques 
in anesthesia and is a good choice in intermediate, low-
risk surgeries and in procedures involving the extremities, 
perineum, and lower abdomen. It is most popular because 
of its profound analgesia and muscle relaxation.[5] A 
restricted sympathetic block during spinal anesthesia 
may minimize hemodynamic changes. Unilateral spinal 
anesthesia is most useful in high-risk patients because 
of less adverse events and complications.[6] Unilateral 
spinal anesthesia may show advantages for the short 
procedures involving only one lower limb as compared 
to conventional spinal anesthesia, which are: lower 
incidence of hypotension, fast recovery, and increased 
patient satisfaction. When unilateral spinal anesthesia 
was performed using a low-dose, low-volume, and low-
fl ow injection technique, it provided adequate sensory–
motor block and helped to achieve stable hemodynamic 
parameters [Figure 2].[7] Unilateral spinal anesthesia is 

Figure 1: Unilateral spinal anesthesia is associated with less 
hemodynamic changes compared to spinal anesthesia

Figure 2: Unilateral spinal anesthesia is associated with 
more stable cardiovascular stability. There is no signifi cant 
variation in hemodynamic parameters following unilateral 
low dose spinal anesthesia
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used during most surgical procedures performed on the 
lower limbs. There are many benefi ts to this technique 
including fewer hemodynamic changes,[8] less urinary 
retention, better motility during recovery, and the 
restriction of selective nerve block to the relevant limb.[9]

Kuusniemi et al. reported that hyperbaric bupivacaine 
was more effective in achieving unilateral spinal 
anesthesia than plain bupivacaine.[10] The anesthetic drug 
may migrate even when the patient was placed in the 
lateral position for 30-60 min. Conversely, if a low dose 
of anesthetic solution is used, pu  ing the patient in the 
lateral position for 10-15 min may prevent migration of 
the anesthetic drug. Unilateral spinal anesthesia with a 
low dose and limited volume induces suffi  cient sensory 
and motor block with an appropriate level of analgesia. 
The technique is therefore, suitable for lower limb 
surgery. This technique achieves stable hemodynamics, 
particularly in the elderly and American Society of 
Anesthesiologists (ASA) class III/IV patients. It also 
results in rapid recovery and greater satisfaction among 
outpatients, in addition to preventing unnecessary nerve 
block in the contralateral limb.
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EDITORIAL

Universal health coverage in India: 
Reality or just a dream?

India’s health care sector. These examples are only the 
tip of the iceberg of harsh defi ciencies in the health care 
system of India.

India accounts for 17.5% of the global population 
and 20% of the global burden of disease in 2013-only 
a slight improvement from 21% in 2005. India also 
contributes to 27% of all the neonatal deaths and 21% 
of all the child deaths (younger than 5 years) in the 
world.[3] Chronic nutrition defi ciency manifesting as 
stunting [height-for-age below 2 standard deviation 
(SD)] continues to aff ect 38.7% of the children younger 
than 5 years; 29.4% of the children were underweight 
in 2013-2014. Additionally, more than 6% of the 
women are severely undernourished (body mass index 
less than 16 kg/m2), which is among the highest in 
low-income countries and middle-income countries. 
Largely, tuberculosis, lower respiratory infections, 
diarrheal diseases, malaria, and typhoid continue to 
be the leading causes of burden among communicable 
diseases.[4] 

In India, the proportion of the population aged 60 years 
and above was 7% in 2009 (88 million) and is expected 
to increase to 20% (315 million) by 2050. Health 
requirements of these individuals are notably diff erent 
from the younger generation. There is a demographic 
shi   from communicable diseases to noncommunicable 
chronic diseases that contributes to 52% of the disease 
burden and more than 60% of deaths in the country.[5] 
More than 1 million deaths every year were caused by 
smoking alone.[6] The country’s tobacco-related death toll 
is projected to double by 2030. Nearly 65 million Indians 
have been diagnosed with diabetes.[7] The average age 
of a person having his/her fi rst heart a  ack is 50 years, 
at least 10 years earlier than in developed countries. 
Suicide rates in India are among the highest in the world, 
and suicide has emerged to be one of leading causes of 

The age-old Indian understanding of health is very 
positive. The Sanskrit word for the healthy is swa-stha, 
one who is not dependent on others. This term denotes 
sovereignty and freedom. Successive Governments of 
India have failed to transform India’s unsatisfactory 
health care system. Despite considerable improvements 
in some health indicators in the past decade, India 
contributes inexplicably to the global burden of disease, 
with health indicators that compare unfavorably with 
other middle-income countries and India’s regional 
neighbors. Large health dissimilarities between states, 
between rural and urban populations, and across social 
classes still persist. A large section of the population 
is underprivileged because of high out-of-pocket 
health-care expenditures and suffers the adverse 
consequences of the poor quality of health care. 

In India, life expectancy at birth has risen from 62.5 years 
in 2000 to 66 years in 2013. In 2013, the infant mortality 
rate was 40 per 1,000 live births compared to 120 in 2003. 
Between 2001 and 2013, the maternal mortality rate 
fell from 301 per 100,000 live births to 167 per 100,000 
livebirths. The spread of human immunodefi ciency virus 
(HIV)/acquired immune defi ciency syndrome (AIDS) 
has been contained. In March 2014, the World Health 
Organization (WHO) offi  cially declared India polio-free. 
In August 2015, WHO declared India free of maternal 
and neonatal tetanus.[1,2] In 2014, India witnessed the 
tragedy of sterilization deaths in Chhattisgarh and 
imposed blindness through botched cataract operations 
in Punjab. In 2015, we also saw similar calamities as 
more than 100 people died in Mumbai, Maharashtra 
from the consumption of illicit liquor. The number 
of dengue cases increased throughout the country, as 
compared to the previous year. These episodes are 
unambiguous reminders of inadequate accountability, 
poor infrastructure, and low quality health services in 
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death in young adults. Overall, ischemic heart disease, 
hypertension, chronic obstructive pulmonary disease, 
depression, hemorrhagic stroke, diabetes, and lower 
back pain were among the leading non communicable 
causes of the burden of disease in 2013.[8,9]

The draft National Health Policy 2015 by the 
Government of India has endorsed the goal of providing 
“universal access to good quality health-care services 
without anyone having to face fi nancial hardship as 
a consequence.”[10] Several key issues challenge this 
dra   as our health care system has many fractured 
lines. The distributions of the government-run public 
hospitals are uneven and are always under the scanner 
for poor quality services. Surprisingly, 60% of the district 
hospitals do not off er intensive care services, and nearly 
a quarter of these hospitals continue to struggle with 
basic issues such as drainage and sanitation. Similarly, 
emergency obstetric care services are not available in 
more than 70% of community health centers, and only 
half the centers off er safe abortion services. A study 
of the availability of services, clinical staff , training, 
equipment, drugs, and basic infrastructure in primary 
care in the country found that “most facilities fall 
far short of minimum standards, with a long list of 
facilities, which are barely functioning.” It should be 
noted that as many as 50% of the public hospital beds 
are nonfunctional.[11]

A consequence of the insufficient reach of the 
public sector has been the growth of a massive, 
heterogeneous, and mostly unregulated private health 
care sector. This poses a great threat as a substantial 
proportion of, and in some areas even the majority 
of the private providers might be unqualified or 
underqualifi ed. At the other extreme of the private 
sector, thanks to government incentives in the form 
of tax exemptions and subsidized land allotments, 
business houses have set up large corporate funded 
hospitals focusing on specialized services, which 
are not within the reach of poor people and have 
mainly become incentive-based business centers. 
Unethical and irrational practices such as overbilling, 
unnecessary prescriptions, procedures, and diagnostic 
tests to generate revenue and meet targets set by 
the corporate hospital management have also been 
reported. Kickbacks from referrals to other doctors 
or from pharmaceutical and device companies are 
common. Ridiculous profi teering tempts many private 
practitioners and hospitals to indulge in unnecessary 
procedures such as computed tomography (CT) scans, 
stent insertions, cesarean sections and is disheartening. 
The poor quality is further compounded by huge 
scandals involving corruption in medical entrance 

exams at state and national levels.[12] Such practices 
have fl ourished because of a weak regulatory climate. 
Very low public spending on health by both state and 
central governments is the major concern. Successive 
governments have promised 2-3% of gross domestic 
product (GDP) for the public health sector; however, 
government health expenditure currently stands 
at 1.28% of GDP. Other strategic issues that have a 
devastating infl uence on our health care system are 
fragmented health information system, irrational use 
and spiraling costs of drugs and technology, and most 
importantly weak governance and accountability. 

In the modern era of growing economies worldwide, 
it is mandatory for developing countries such as India 
to develop universal health coverage so as to meet the 
global standards of living. The successive governments 
should ensure that public investment in health care is 
adequate. There should be a strong political will to give 
priority to health care in India’s development agenda. 
The false belief that economic growth by itself will lead to 
suffi  cient health gains should be abolished. The missing 
trust between the various sectors concerned with health 
care such as the public and private health care sectors, 
the medical and other health professional sectors, and 
the pharmaceutical and device industries should be 
restored. Both the central and state governments should 
jointly launch a campaign to explain the principles and 
benefi ts of universal health coverage and engage all 
concerned stakeholders in an atmosphere of a national 
mission. There is an urgent need to expand coverage for 
high-priority health services to everyone and to eliminate 
out-of-pocket payments by increasing mandatory, 
progressive prepayment with pooling of funds. It should 
also be ensured that disadvantaged groups, low-income 
groups, rural populations, and people living in poorly 
performing states are not le   behind. The private sector 
should be regulated with appropriate laws. The time 
has come for everyone including the political leaders 
and health care providers of the country to play their 
part in a multisectorial response to develop universal 
health coverage that is consistent with and dedicated to 
the promotion of public health and well-being of all the 
citizens of our country.
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Sinonasal undifferentiated carcinoma with 
intracranial extension: Case report

INTRODUCTION

Sinonasal undifferentiated carcinoma (SNUC) 
has been defined according to the World Health 
Organization classifi cation as a highly aggressive and 
clinicopathologically distinctive carcinoma of uncertain 
histogenesis that typically presents with locally extensive 
disease. It is composed of pleomorphic tumor cells with 
necrosis, and it should be diff erentiated from other 
carcinomas or olfactory neuroblastoma.[1] Usually, 
patients present with symptoms such as nasal obstruction 
and epistaxis, and due to its invasive nature, it results 
in proptosis, cranial nerve palsies, visual disturbances, 
and pain.[2-4] Radical surgery and adjunctive therapy 
can achieve good survival in a signifi cant proportion of 
patients. Since it is a rare tumor, only a few cases have 
been reported.

CASE REPORT

A 34-year-old male patient came to the neurosurgical 
outpatient department with complaints of frontal 
headache since 3 months and progressive loss of 

vision in both eyes since 2 months. He noticed loss of 
vision initially in the le   eye, which later progressed 
to involve the right eye. The patient did not give any 
history of trauma, loss of consciousness, seizure, limb 
weakness, and bowel and bladder disturbances. There 
was a signifi cant history of surgery for a swelling in 
the nasal bridge as a 20-day-old infant. The details of 
the surgery were not available. On examination, higher 
mental functions were normal and on cranial nerve 
examination, there was left-sided hyposmia. Light 
perception was present in the right eye with complete 
loss of vision in the le   eye. The pupils were bilaterally 
equal and reacting to light; extraocular movements 
were normal. There was bilateral proptosis with inferior 
and lateral deviations of the globe. On fundoscopic 
examination bilateral optic disc was pale, suggestive of 
optic atrophy. Neurocutaneous markers were absent. 
There were no palpable neck lymph nodes and systemic 
examination was normal. The patient underwent 
computed tomography (CT) scan of the brain, which 
showed a tumor invading the ethmoid sinus, orbital 
roof, and extending intracranially into the frontal lobe 
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Abstract

Sinonasal carcinoma is a rare tumor, which is highly invasive and presents in an advanced 
stage often invading the skull base. Tumor arises from the mucosal lining of the nasal cavity 
and paranasal sinuses. Total surgical removal of the tumor when invading the skull base, 
along with radiotherapy, is the mainstay of treatment. Our patient underwent total excision 
of the tumor followed by radiotherapy.

Key words: Intracranial extension, radical surgery, sinonasal undiff erentiated carcinoma 
(SNUC)
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with heterogeneous enhancement on contrast [Figures 
1 and 2]. On magnetic resonance imaging (MRI), 
isointense to hyperintense extraaxial lesion was found 
to be extending from the ethmoidal sinus, extending 
intracranially into the frontal lobes with perilesional 
edema showing heterogeneous contrast enhancement 
[Figures 3-5]. Other investigations such as ultrasound 
(USG) of the abdomen and chest x-ray were performed 
and metastasis was ruled out. The patient underwent 
bifrontal craniotomy and frontoorbital osteotomy with 
en bloc excision of the tumor. The le   olfactory nerve 
was sacrifi ced during the procedure. Frontal sinus was 
exteriorized with pericranial fl ap and reconstruction 
procedure was performed with titanium plate and 
screw. Total excision was confi rmed on postoperative 
CT scan [Figure 6]. Postoperative course was uneventful 
and neurologically, the patient remained the same. 
He was discharged on the seventh postoperative day. 
The histopathological report was consistent with 
undiff erentiated sinonasal carcinoma. Subsequently, 

the patient was subjected to radiotherapy. At 1 year 
postoperative follow-up, the patient showed no signs of 
occurrence clinically and his vision remained the same 
as the patient had preoperative bilateral optic atrophy.

DISCUSSION

SNUC was fi rst described in 1986 by Frierson et al. as 
an aggressive neoplasm that was clinicopathologically 
distinct from other poorly diff erentiated malignancies 
of the nasal cavity and sinuses.[2] SNUC commonly 
involves the nasal cavity and the ethmoid sinus. There 
is a male predominance (2:1 to 3:1). The age range is 
broad, usually ranging from the third to ninth decades; 
the median age at presentation is in the sixth decade.[5] 
Our patient was in the third decade of his life. Clinically 
they present with nasal obstruction, epistaxis, visual 
impairment, and behavioral abnormalities due to 
intracranial extension. The symptoms are usually of 
a short duration, as in our case the patient presented 

Figure 1: Plain CT shows hypodense to hyperdense extraaxial 
lesion at the skull base extending into the frontal lobe Figure 2: Contrast CT shows heterogeneous enhancement

Figure 3: T1 MRI shows isointense tumor extending from the 
ethmoid sinus

Figure 4: T2 sequence shows isointense to hyperintense 
extraaxial tumor compressing the frontal lobe
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with visual impairment and headache since 3 months. 
The pathogenesis of SNUC remains unknown but it is 
reported to have an association with cigare  e smoking 
and ionizing radiation.[6] They have a characteristic rapid 
growth with the propensity to invade local structures.

Diff erential diagnosis includes esthesioneuroblastoma, 
sino nasal neuroendocrine carcinoma (SNEC), 
rhabdomyosarcoma, lymphoepithelioma, lymphoma, 
melanoma, and poorly diff erentiated adenoid cystic 
carcinoma. CT and MRI are the investigation of choice. 
Total surgical excision followed by adjuvant therapy is 
the mainstay of treatment. In our case, total excision was 
achieved in a single transcranial approach with en bloc 
removal of the tumor following which he was subjected 
to radiotherapy.

SNUCs are typically large tumors measuring more than 
4 cm in greatest dimension, and they are fungating with 
poorly defi ned margins, and with the involvement of 
adjacent structures and anatomic compartments with 
associated bone destruction.[5] The gross fi ndings in our 
patient was also similar [Figure 7]. The prognosis of 
SNUC is poor. The median survival was 14.2 months 
a  er surgery and adjuvant therapy.[7,8] 

CONCLUSION

SNUC with intracranial extension is a rare tumor. A 
multidisciplinary approach is required for the treatment 
of SNUC. Radical excision with adjuvant therapy may 
increase the chance of survival. 
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Figure 5: Heterogenous enhancement with contrast injection

Figure 6: No residual tumor on postoperative CT scan

Figure 7: En bloc excised tumor specimen
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INDIA BATTLES DENGUE FEVER OUTBREAK

The rainy season is here after a prolonged dry spell could bring bad news on the disease front for the city
and with it, mosquitoes that carry the dengue virus. Dengue is a major public-health concern throughout
tropical and subtropical regions of the world. lt is the most rapidly spreading mosquito-borne viral disease,
with a 30{old increase in global incidence overthe past 50 years. The World Health Organization (WHO)
estimates that 5O-100 million dengue infections occur each year and that almost half the world's population
lives in countries where dengue is endemicl. While dengue is a global concern, with a steady increase
in the number of countries reporting the disease, currently close to7S./.of the global population exposed
to dengue are in the Asia-Pacific region.

Since the monsoon has arrived doctors caution the public to be on the lookout for the pesky dengue-
carrying mosquitoes and the intermittent rains could cause a spurt in dengue and other viral ailments
such as Hr Nl if adequate precautions are not taken. tVlany clinics and hospitals are already flooded with
cases of dengue, viralfever, malaria and H,N,influenza. With the rains making a comeback, experts fear,
there could be an increase in cases of leptospirosis and malaria too. Dengue cases, particularly, have
seen an increase over the last three weeks. History reveals that Dengue fever was first referred as
"water poison" associated with flying insects in a Chinese medical encyclopedia in gg2 from the Jin
Dynasty (265-420AD). The word "dengue" is derived from the Swahili phrase Ka-dingapepo, meaning
"cramp-like seizure"2. Dengue fever is caused by day-biting mosquitoes, specifically the Aedesaegypti
and Aedesalbopictus mosquitoes and there are 4 distinct, but closely related, serotypes of the virus that
cause dengue (DEN-1, DEN-2, DEN-3 and DEN-4). The infection causes flu-like illness, and occasionally
develops into a potentially lethal complication called severe dengue3. The first clinically recognized dengue
epidemics occurred almost simultaneously in Asia, Africa, and North America in the .l7B0s.

Dengue in lndia typically has an urban distribution. However, it is now also being reported in peri-urban
and ruralareas. Such spread will increase the true incidence. With health resources focused in urban
areas, it is likely that its emergence in rural areas will be missed. Severe dengue is a leading cause of
serious illness and death among children in some Asian and Latin American countries. There is no
specific treatment for dengue/ severe dengue, but early detection and access to proper medical care
lowers fatality rates below 1%. Dengue prevention and control depends on effective vector control
measures.

The year 2015 was characterized by large dengue outbreaks worldwide, with the philippines reporting
more than 169 000 cases and Malaysia exceeding 1 1 1 000 suspected cases of dengue, representing a
59'5% and 16% increase in case numbers to the previous year, respectively. Brazilalone reported over
1'5millioncasesin20'l5,approximately3timeshigherthanin 2o14.Alsoin 2o1s,Delhi, lndia,recorded
its worst outbreak since 2006 with over 15 000 cases.ln 2016 Karnataka state has witnessed a spike in
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the number of dengue cases, according to medicalexperts. while there were 5,821 suspected cases

and g34 positive cases as of May g1 2016, the number of positive cases had jumped by 1,187 till July

2016 only few deaths being reported by the hospitals so far'

ln late 2015 and early 2016, the first dengue vaccine, Dengvaxia (CYD-TDV) by Sanofi Pasteur, was

registered in several countries for use in individuals 9-45 years of age living in endemic areas' The

strategic Advisory Group of Experls (sAGE) on immunization reviewed CYD-TDV in April 2016 and

recommended countries consider introduction of the vaccine in geographic settings (national or

subnational) with high endemicity.other tetravalent live-attenuated vaccines are under development in

phase ll and phase lll clinical trials, and 3 other vaccine candidates (based on subunit, DNA and purified

inactivated virus platforms) are at earlier stages of clinical developmenf .Recently, the Bengaluru-based

Micro Labs has launched caripillwhich helps to increase the platelet count in dengue' The drug, is a

plant medicine manufactured by using carica papayaleaf extract.ln the lndian context, Dengue morbidity

can be reduced by implementing best practice in dengue surveillance, improved outbreak prediction

and detection through coordinated epidemiological and entomological surveillance; promoting the

principles of integrated vector management and deploying locally-adapted vector control measures

including effective urban and household water management. Effective communication can achieve

behavioraloutcomesthataugmentpreventionprogrammes.

As we have learned, dengue and its vectors travelwell internationally. The vital role of lndian public health

agencies must appraise the current system and make radical improvements. The contribution of medical

staff, research organization and non-governmentalorganizations is pivotal in creating awareness among

the local people. one should define their role, and engage with a fully iustified sense of urgency' As the

disease needs to be eradicated, doing so will be highly rewarding. The overall message is upbeat and

encouraging. Despite the complex clinical manifestations of this disease, its management is relatively

simple, inexpensive and highly effective in saving lives, provided correct and timely interventions are

instituted. when these interventions are in place, mortality f rom dengue can be reduced to zero' Let us

make this our overarching - and broadly shared - goal'
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Endovenous Laser Ablation for Lower Limb Varicose Veins -

Fxperience of a toral 5 16 cases
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ABSTRACT

Varicose veins in the lower extremity are a common clinical problem ranging in severity from merely cosmetic
problems(C1-C3 CEAP) to active venous ulcers that may threaten the limb (C6 CEAP). Conventionally treated
with various open surgical methods, this condition is now increasingly treated with minimally invasive techniques,
the most established of which is Endovenous Laser Therapy (EVLT). I review our experience f rom March 2013
to till date of a total 516 cases.

KEYWORDS: Varicose Veins, EVLT, Laser Ablation

INTRODUCTION

About half of the adult population has a reported
prevalence of venous diseases. Out of this
symptomatic evidence of visible varicosities is seen
in 20-25% of women and 10-15% of men [1]. Most
common associated risk factors include increased
age, female sex, pregnancy and geographical site.
Many people seek medical treatment for varicose veins
owing to its cosmetic benefits however most of the
patients have pain / heaviness as a significant clinical
complaint [2-4]. Bone et al in '1999, was the first one
to publish his experience of endoluminal laser energy

t5l

Various drawbacks associated with the traditional
surgical treatments for varicose veins included
extensive anesthesia, increased cost of hospital stay
besides possible complications from surgery. These
drawbacks were identified and a new approach for
treating varicose veins was then adopted. Navarro et
al in 2001 treated entire incompetent great saphenous
vein (GSV) segment using an 810-nm diode laser [6].
Also, the NICE (National lnstitute for Health and Care
Excellence) Guidelines IPG557]: Published in May
2016 have clearly stated the guidelines for people with
confirmed varicose veins and truncal reflux, that they
should be of{ered endothermal ablation as first choice
of treatment. lf endothermal ablation is unsuitable, then

one can offer ultrasound-guided foam sclerotherapy.
lf ultrasound-guided foam sclerotherapy is also
unsuitable, only then should they be offered surgery.
ln addition to these, if there is an indication to treat
incompetent tributaries, consider treating them at the
same time.

MATERIAL & METHODS

Material: Angiodynamics EVLT machine and EVLT
kit.

Methods:

a Patients were treated with 810-nm diode laser with
12 Watts (above knee) & 9 Watts (below knee) of
continuous energy delivered percutaneously into
the GSV or SSV.

Patients were evaluated clinically and with duplex
US at 1 week, 1 month, 3 months, 6 months, 1

year, and 2 years to assess treatment efficacy and
adverse reactions.

a

. Foam sclerotherapy was performed in few patients
at follow-up for treatment of associated tributary
varicose veins.

INDICATIONS

Based on American Venous Forum February of 1994

and Revised CEAP Classification in 2004[7].
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Clinical:

C2: Varicose veins

C3: Edema

C4: Skin changes ascribed to venous disease

a. Pigmentation or eczema

C0: No visible or palpable signs ol venous disease

C1: Telangiectases or reticular veins

b. Lipodermatosclerosis or atrophieblanche

C5: Skin changes as defined previously with healed

ulcer

C6: Skin changes as defined previously with active

ulcer

Etiologic: congenital, primary, secondary or none

Anatomic: superficial, perforator' deep or none

Pathophysiologic: reflux, obstruction' both or none

CATEGORI ES - SHOWN FROM OUR VARIOUS PATIENTS
CEAP

iven for 5 daYs. Follow uP at 1 week'

USG AND vENous DoPPLE R- are done with high antacids are g

resolution linear Probe'

deep veins and to defi

To evalu

ne the

ate for: patency of the 1 month, 3 months'

incompetent veins. persistenVrecurrence

6 months and 1 Year' Look for

of symPtoms or DVT'

Anatomical variations such as duplication of the GSV, OUR RESULTS

anterior accessory GSV or Giacomini vein are looked
Total 516 cases from March 2013 onwards till date

Year wise distribution is shown in figure 1' Figure 2
for.

INDICATIONS: Symptomatic 
Varicose Veins with shows findings based on USG - ie' lnvolvement o{

SFJ/SPJ reflux the great saPhenous / short saphenous vein / collateral

varicosities / Pedorator incomPetence. Most common \-
CONTRAINDICATIONS: 

DVT / PTEgNANCY
findings were involvement of GSV in aPProximatelY

TECHNIQUE: Puncture is taken using 18 G single
74'k.Trealment done as described in figure 3 - in

puncture needle under USG guidance and guide wire
the form of EVLT for incompetent vei n/ sclerotheraPY

is advanced uPto SFJ 5 Fr sheath is placed over the
for varicosities/ Perforator EVLT' Out of thetotal, 32%

uide wire, and laser fiber is t ntroduced through the
patient's required EVLT treatment {or veins, 107"

g
Tip of laser fiber is

needed sclerotheraPY whereas on ly 8% required
sheath.With USG guidance

from the SFJ. Peri-
Perforator EVLT. Figure 4 demonstrates case results.

positioned 1.5 to 2 crn awaY
by EVLT.

venous tumesc€fit anesthesta is given under USG
A clinical success ol97 '3% in patients treated

patients
guidance along the entire course of GSV. Ablation is

A success rate of 97'85% in our

carried out thereafter demonstrates a highly {avorable clinical outcome of

POST PROCEDURE: Thigh length compressioo endovenous laser ablation with a 810-nm diode laser

stockings (Class tl) are given, immedia'te mobilization Our patients experienced no maior complications

skin burn, permanent nerve iniury' or deeP

1

i

:

*B
'FE!s

-#

tor 2O minutes is adv ised. Antibiotics' ana lgesics and such as
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vein thrombosis. A common minor complication is

tightness in the treated area, which is related to

venous occlusion of the GSV and is therefore probably

unavoidable. Table 1: Comparative analysis how

patients from a higher class of CEAP in pre EVLT state,

on follow up after treatment fall into a lower class of

CEAP and are thereby cured/ relieved from symptoms

related to the disease. Table 2:describes the

symptomatic improvement pre and post EVLT.

CONCLUSION

Endovenous laser ablation therapy is safer,effective
and superior alternative tosurgical vein stripping. lt
gives excellent results symptomatically as well as
cosmetically. Our study and a comparision with
various other studies prove a high patient satisfaction
with low complications and low recurrence rates
following EVLT [8-11].
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Modalities in Diagnosis of Bladder Cancer
A Molecular Perspective

shridevi I. Puranik, Rajendra B. Nerli, Murigendra B. Hiremath, Shridhar c. Ghagane
Department of Urology, KLE University, JNMC, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT

Bladder cancer is one of the most prevalent cancers worldwide, but the treatment and management of this
disease can be successful if the disease is detected early. Conventional histopathologic evaluation of bladder
cancer, encompassing tumour grade and stage, is inadequate to accurately predict the behaviour of most
bladder tumours. lntense research efforts are under way to identify and characlerize bladder cancers and
their true biological potential more effectively. Well-designed protocols and prospective, controlled trials will be
needed to provide the basis to determine whether integration of molecular markers into clinical decision-
making will be of value in the future. ln this article, we highlight the current molecular diagnostic assays available
for early diagnosis and discuss some of the emerging prognostic biomarkers that could be developed to
augment early detection of bladder cancer.

KEYWORDS: Bladder Cancer, Diagnosis, Molecular Markers.

INTRODUCTION

Bladder cancer (BC) is the most prevalent type of

urothelial cancer and is associated with the highest

costs of all cancer types due to intensive patient

surveillance. Because bladder tumours frequently

recur, patients need to be monitored extensively 11].

lncidence increases with age with the highest
frequency between the ages of 60-70years.The
strongest risk factors associated with BC are smoking,

occupational exposure to carcinogens and chronic

infection of the Schistosomahaematoblum parasite

[2]. Recent genome-wide association studies identified

multiple loci to be associated with the susceptibility to

BC [3]. Mostly men are affected at a ratio of 3:1 and

this is mainly explained by the difference in smoking

behaviour [4]. Histological subtypes of bladder cancer

include urothelial cellcarcinoma (90%), squamous cell

carcinoma (6-8%) and adenocarcinoma (1-2%).

Urothelial cell carcinoma originates from the epithelial

layer of the bladder. Squamous cell carcinoma is
mainly found in developing countries and associated

with chronic infection of S. haematobiumf1l. The

molecular changes that occur in transitional cell
carcinoma of the bladder are numerous and can be
categorized into loss of cell-cycle regulation,
accounting for cellular proliferation; chromosomal
alterations, leading to carcinogenesis; and growth
control events such as angiogenesis, resulting in

metastasis. lt is becoming apparent that the
accumulation of genetic and molecular changes
ultimately determines a tumour's phenotype and
subsequent clinical behaviour [6]. Due to the lack of
disease-specific symptoms, diagnosis and follow-up
of bladder cancer has remained a challenge to the
urologic community. Cystoscopy, commonly accepted

as a gold standard forthe detection of bladder cancer,

is invasive and relatively expensive, while urine
cytology is of limited value specifically in low-grade
disease [7]. Over the last decades, development of
molecular assays that could diagnose bladder cancer
accurately, and at an early stage, would be a significant
advance. ldeally, such molecular assays would be

applicable to non-invasively obtained body fluids, and

be designed not only for diagnosis but also for

t
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monitoring disease recurrence and response to

treatment.However,althoughalloftheseassayshave

beenshowntohavesuperiorsensitivityascompared
to urine cytology, none of them has been included in

clinical guidelines [8]. The potential clinical application

of new diagnostic techniques combined with

improvements in the use of automated and

standardized systems ate areas of active

investigation. The key reason for this situation is that

none of the assays has been included into clinical

decision making so far. We highlight the current status

and performance of modern molecular marker tests

lollowing systematic analysis of the value and

limitations of commercially available assays' 
'

CURRENT DIAGNOSTIC MODALITIES IN

DETECTION OF BLADDEB CANCER

Our understanding of tumour biology has evolved

rapidly over the past decade' Advances in molecular

biology, immunology, and cytogenetics have prompted

this progress. An increase in knowledge has provided

an opportunity to identify and evaluate tumour

characteristics beyond the scope of general histology

andgrossDNAcontentandtodistinguishthepotential
behaviour of an individual tumour' As the role of tumour

markers in the diagnosis and prognosis of bladder

cancer grows, it is important to understand the various

technical, methodological, and analytic issues

regarding each diagnostic modality [9]' Several

techniques can be applied to evaluate a tumour

marker; most are only applied in a research setting'

however.Fortheclinicalurologist'themostwidely
used evaluation method is voided urine cytology

(VUC), bladder tumor associated antigen (BTA)'

nuclear matrix protein 22 $lnP22)' these tests include

themeasurementofsolubleproteinssuchasproteins

detected on fixed urothelial cells (lmmunoCyt)'

chromosomalaberrationsdetectedbyfluorescence

in situ hybridization (UroVysion) and immunohisto

chemistry. Translational research has enhanced the

applicationandevaluationofmoleculartechniqueswith

potentiallyimportantclinicalrolesinbladdercancer[10].

Currently, most tumour markers that have been

studiedand merit a role in the contemporary clin

decision-making process forbladder cancer have

evolved from the application of molecular biology'

Numbers of commercially available assays have been

FDA approved for specilic scenarios (Table 1) [11]'

The assessment was based upon a systematic

literature search in medical databases (PubMed)'

Standardization of the technique and its interpretation

will ultimately be necessary for successful and

consistent application of molecular markers' With

proper controls and standardization, molecular

markers will remain oneof the principle techniques

used to evaluate various tumours' Although efforts

have been made to standardize molecular markers'

the limitations of this technique must be realized before

we can develop a consensus as to how toperform the

procedure [12]. Despite these limitations, a molecular

marker maintainssome tranglational application in the

analy.sis of bladder cancer. Other more sophisticated

and costly techniques, such as single-strand

conformational polymorphism, DNA sequencing, or

polymerase chain reaction (PCR)-based analyses'

are currently used in the research setting but are not

yet applicable to clinical decision-making'

CONCLUSION AND PERSPECTTVES

Detecting bladder cancer using diagnostic markers

remains a challenge. A growing body of data suggests

the clinical utility of high throughput molecular

diagnostics to improve diagnosis and ultimately

outcome prediction in various forms of epithelial

cancer. Advances in molecular techniques, especially

profiling approaches, have enabled investigators to

derive a new generation of compound molecular

diagnostic signatures that may provide assays with

the desired clinical utility. Technology is also extending

the range of molecular classes that may serve as

potential biomarkers. Potential biomarkers that can

provide valuable information and are amenable to

urinalysis include proteins, mRNA and microRNA, DNA

markers that include mutated sequence or epigenetic

information, and metabolite concentrations' The future

lies in the integration of all diagnostic measures'
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,ncluding clinical, histopathological,

immunohistochemical and molecular diagnosis. This

will yield distinguished insight into molecular

pathways, subcategories, and stages of malignant

development. lt may well be that the most efficient

diagnostic signatures are multifaceted, including a mix

of molecular classes, and instead of trying to replace

existing clinical criteria in patient evaluation, combining

both clinicaland biomarker information in nomograms

Table 1 Commercially available bladder tumor markers (basic information)

is a promising strategy. This process has already

begun for some of the most frequent cancer forms,

and will hopefully be extended to others in the near

future. However, careful validation in large groups of

cancer patients with thorough follow-up is still required

for these methods to become introduced into clinical

routine.

ir,
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Pre lntervention

(Day 1)

Post lntervention

(6weeks)

Modified Ashworth Scale
(Grade)

Left leg Right leg Left leg Right leg

Gastrocnemius 1+ 2 1 1

Hamstrings 1 1 0 0

Adductors 1+ 1 0 0

Tardieu Scale (Grade)

Gastrocnemius 3 4 1 1

Hamstrings 2 2 0 0

Adductors 2 2 0 0

Gross Motor Function Measure (Score)

Standing 58.97 94.87

Wal ki ng/Run nin glJ umPi n g 70.83 90.27

Paediatric Berg Balance Scale (Score)

Total score out of 56 52 54

A^*,-rrn Lifeline, xxlx, 20rs



93(7):538-45'

Kompier LC, van der Aa MN, Lurkin l' Vermeij M'

Kirkels WJ, Bangma CH, van der Kwast TH' Zwarthoff

EC. The development of multiple bladder tumour

recurrences in relation lo the FGFFI3 mutation status

of the primary tumour. The Journal ef pathology' 2009

May 1; 218(1):104-12.

Dyrskjot L, Zieger K, Kruhsffer M, ThykjaerT' Jensen

JL, Primdahl H,AaizN, Marcussen p' MollerK' orntoft

TF. A molecular signature in superficial bladder

carcinoma predicts clinical outcome' Clinical Cancer

Research. 2005 Jun 1 ; 11 (11 ):4029'36'

Kamat AM, Hegarty PK, Gee JR, Clark PE' Svatek

RS, Hegarty N, Shariat SF, Xylinas E' Schmitz-Drdger

BJ, Lotan Y Jenkins LC' ICUD-EAU lnternational

Consultation on Bladder Cancer 1012: screening'

diagnosis, and molecular markers' furopean urology'

201 3 Jan 31 ; 63(1):4-15.

Schlake A, Crispen PL, Cap AP, At6pson T' Davenpod

D, Preston DM, NMP-22, urinatY cytology' and

cystoscopy: a 1 year comparison study' The Canadian

journal of urology. 2012 Aug; 19(4):6345-50'

9. Von Knobloch R, Hegele A, Brandt H, Olbert P'

HeidenreichA, Hofmann R. Serum DNAand urine DNA

alterations of urinary transitional cell bladder

carcinoma detected by fluorescent microsatellite

analysis. lnternationaljournal of cancer' 2001 Oct 1;

94(1\:67'72.

10. Goodison S, Rosser CJ, Urquidi V' Bladder cancer

detection and monitoring: assessment of urine-and

blood'based marker tests' Molecular diagnosis &

theraPY. 201 3 APr 1 ; 17 (2):7 1'84'

11. Soloway, M., and S. Khoury' "Bladder cancer: 2nd

lnternational Consultation on Bladder Cancer-

Vienna." 201 2: 978-9953.

12. Urquidi V, Goodison S, CaiY Sun Y Rosser CJ' A

candidate molecular biomarker panel for the detection

of bladder cancer. Cancer Epidemiology Biomarkers

& Prevention . 2012 Dec 1 ; 21 (121:21 49'58'

6

7

B.

,iii;,11,:,,r ,.
.i'ilti.!:a::.,: ,:.: -, .jt'

SreilffiTfl-#*ru Thanks To sm*eTrain

Over 7200 cases have been

operated for cleft liP and Palate
deformities free of cost.

For Free Surgeries Contact

Tel. : 0831 i 2473777 Extn. : 1116 / 1304

Cell : 9448309452

PUBLIC RELATION OFFICE

ESH Lifeline, XXIX, 20.l5

5.

ll

;
:

:.:

i



T

Editonal
ON THE ANTIQUITY OF CANCER:

PALAEOPATHOLOGICAL EVIDENCE OF MALIGNANCIES
y, cancer represents one of the leading causes of death worldwide, with numbers more than doubl lngthe past thirty years. lt is a particular feature of the 2ndepidemi ological transition where industrial ization, living conditions improved, there was a decline in mortality from infectious diseases, and arise in chronic non-infectious diseases such as cancer. Cancer's global increase has la rgelyblamed on environmentaland lifestyle related factors such as smoking, dietary constituents and pollution,

as a longer life expectancyl. While the world now finds itself in the 3'd epidemiologicaltransitio n (the re-of infectious diseases and new infections along with resistance to antibiotics), our human population
also experienced a transition to agriculturally based societies from hunting and gathering (1 sttransition). 

Attransition it is well known that socioeconomic, pol itical, andenvironmental factors all contribute to healthwell-being, but also ill health. However, very little is known about the antiquity, epidemi ology and evolutioncancer in past human populations2. N evertheless, ancient medical documents indicate pathological
tentatively identified as cancer, were known both to the Ancient Egyptians and Greeks. The EdwinPapyrus (c. 16008C but assumed to be a copy of a document dating to c. 30008C) provides theiest known reference to a tumor-like swelling of the breast and is generally bel ieved to be also the earliestknown description of cancers

lncreasingly, evolutionary approaches are being taken to the understanding many health problems today,cancer being one. lt has also been highli ghted that of all other species, humans are more likely to contractcancer because we live a lot longer, especial ly now, and humans are challenged with biolo gically adapting torapidly changing factors that were introduced in the 1'tand 2"depidemiological transitions. These include achanging diet with high sugar and fat content, increased alcohol and tobacco consum rption, and environmentalpollutants. Furthermore, it has been noted that a genetic predisposition may increase a person's risk of cancerand that pathogens can be important in the development of cancer3. At the same lime understanding thisevolutionary framework for cancer and in spite of a long history of pataeopathological study of human remainsglobally, the direct evidence of cancer frrom ancient human remains is still very rare. To date, only around 200skeletons and mummified individuals from around the world have been reported with different primaryandsecondary malignanciesa. However, d iagnosis of cancer in human remain s is not straightforward. particu larlyifcomprising lytic lesions, differentiati on from other pathologies or post-depositional damage is not a lwayspossible upon macroscopic examin ation alone, and often requires additional analytical techniques such asradiography or scanning electron microscopy.

Dating to c' 1200 BC, the individualfromAmara west in sudan represents one of the earliest people identifiedin the bio-archaeological record anywhere in the world, who suffered secondary malignant neoplasms. Thisprovides further support for the claim that cancer is a disease of considerable antiquity. lt may not have beenas prevalent as today and there is little doubt that the main factor accounting for the increased prevalence ofcancer is undoubtedly modern living' Environmental carcinogens originating from wood smoke have beenpresent in the human living environment for a long time, yet cancer is stiil very rare in the palaeopathologicalrecord' However' with increasing numbers of human remains available and technical advances with betteravailability of analytical equipment, in combination with increased attention to detail by those conductingpalaeopathological research the number of ancient individuals with cancer may increase significanly. lncreasing

JfL*rrw Lifetine, )(y,x, 2016

4
\



scientific research on mummified remains facilitated through improved and more readily available imaging

techniques such as computed tomography-scanning, will provide an additional dataset, allowing for detection

of cancer in the soft tissues of preserved bodies6. Gaining a better understanding of the disease's history and

epidemiology in the past may significantly contribute to further investigate and understand the underlying

mechanisms leading to cancertoday.lncreasingly, scholars working in paleopathology are thinking more about

the value of using their data to contribute toknowledge of disease today. lt is well known that people with

cancer today are developing resistance to the chemotherapy used, similar to antibiotic resistance to the

treatment of infectious disease, and there have also been recommendations for future research into the

evolution of cancer to improve the management of this common disease. For example, by using molecular

approaches to individual skeletons and mummies with evidence of cancer (ancient DNA analysis), it might be

possible to show changes in their genome which can be mapped against the very evolution o{ the human

population, and detect mutations in specific genes that are known to be associated with particular types of
cancer. ln turn, and by linking these data to contextual considerations i.e. the living environment that the
person experienced, it may be possible to understand better why and in what ways cancer therapies need to
be developed.

Furthermore, exploring the reasons for a population's susceptibility to developing cancer may be aided by

examining the nature of the immune system of peoples affected by cancer in the past, via molecular analysis,
to see how cancer may have changed throughout the long history of evolution. Research in these areas has

indicated the potential lor this approach. Consequently, by taking an evolutionary approach to cancer, this
knowledge may prove a crucial element in finding ways to address one of the world's major health problems

of the 21't century.
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ABSTRACT:

Growth in nanotechnology is changing the health sector. Magnetic nanoparticles which respond to external
magnetic field are being used as MRI Contrast agents. MNPs coated with Polymers are commercially available
as contrast agents. Apart from imaging MNPs can be used for MRI based applications like Celltracking and
clinical diagnostics. However, some of the agents are associated with disadvantages.

KEYWORDS: Magnetic Nanoparticles (MNP), Magnetic resonance imaging(MRI)

INTRODUCTION:

ln last decade nanotechnology has witnessed
unprecedented growth; rendering possibility to
synthesise and specifically tailor the nanoparticlesfor
desired characteristics. The application of
nanotechnology in health care sector has increasingly

become common with potentialto replace conventional

medical protocols. Nanoparticles are intermediates
between molecular and bulk states, and have
characteristics of neither atom nor the bulk
counterpafts [1].Magnetic nanoparticles (MNP) are one
such class of nanomaterials with immense potential

to bring about paradigm shift in diagnostics and
therapeutic techniques [2].

Use of MNPs, especially ironoxide nanoparticles, for

\_ invivo diagnostics has been practiced for 40 years

[1]. The ability of MNPs to enhance proton relaxation

of specific tissuesand serve as MR imaging contrast
agents is one of the most promising applications of
nanomedicine. MNPs with various chemical
compositions can be specifically tailored to improve
Biocompatibility, Magnetic property and in vivo
behaviour [2].ln case of MNP which are so small (<20)

that each particle act as a magnetic domain magnetic
properties of nanoparticles do not remain as of their
bulk counterparts. MNPs show super paramagnetic

behaviour i.e. lacking remnant magnetisation after

removal of external magnetic field. Thus are perfectly
feasible for biomedical applications[S]. Due to their
unique physical properties and ability to function at the
cellular and molecular level of biologicalinteractions,
MNPs are being actively investigated as the next
generation of magnetic resonance imaging (MRl)
contrast agents[2].

MRI is one of the most powerful, non invasive imaging
modalities utilized in clinical medicine. lt is based on

the principle that the protons align and precess along
an applied magnetic field. Upon applying transverse
radio frequency pulse, these precessed protons are
perturbed from the magnetic field direction.The
subsequent process through which magnrtic field is
turned off to allow protons to return to their original
state, is referred to as relaxation. Two independent
relaxation process longitudinal (T1- recovery) and
transverse relaxation (T2 decay), are utilized to
generate bright and dark images respectively. Since
Iarge number of protons present in biologicaltissue it
leads measurelocal variations in relaxation process,

corresponds to image contrast, arise from proton

density as well as Chemical and Physical nature of
the Tissue within specimen [4, 5]. MRI offers several

advantages such as lack of irradiation, possibility to
generate 3D images, excellent spatial resolution with

optimal contrast within soft tissue [3].

#r
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Magnetic nanoparticles include magnetic ferites with

general formula MFerOo (WhereM= Zn2*, Mn2', Coz',

Niz*, Mg2') lron Oxide Nanoparticles have shown to

act as contrast agent However, iron oxide containing

Mn and Co have shown improved MRI lmaging. lron

Based Contrast agents affect transverse relaxation

times (T2 decay), leading to negative contrast or dark

spot and have very little affect on longitudinalrelaxation

16l.

The efficacy of MNP is mainly dependent on
physiochemical properties like size, charge and

coating.Size refers to diameter of a diameter of
contrast agent. The size of the smallest capillary in

body is 4000nm. Hydrodynamic size of MNP varies

between20 - 350Onm, although lntravenous
Administration prefers the size between 20-50nm, or
5-15nm without coating. Bio distribution and elimination

depends on size of particles. Particles above 100nm

are likely to be eliminated by phagocyosis, while MNP

up to 200nm will be eliminated by spleen [7].The
Surface charge is measured in terms of mV,
zetapotential, whlch is a measure of electrophoretic
mobility. lf zetapotential is lower than required the
particle tend to aggregate. The zeta potential of +30

mV ls considered to be ideal for biomedical
applications. However, higher the surface charges
lower the residence time of nanoparticle. The zeta
potential is dependent on pH, salt concentration and

also proteins [7].Coating of MNPs with organic or
inorganic material will give not only stability, but also
abitity to conjugate ligands for achieving required
biodistribution and cellular uptake. Biopolymers are

excellent materials for coating MRI contras agents
Natural Polymers like Chitosan, Alginate, Starch and
Artificial biopolymers like Poly ethylene glycol, Poly
lactic acid-co-glycolic acid etc alone or in combination
are used [7]. Some of the MNPs with coating are
commerciallyavailable or under clinical investigation
are mentioned in Table 1.

Table 1.

Some of the commercially available or under clinical investigations MNP based MRI contrast Agents

Name Manufacturer Application srze Coating agent
1 Feridex

[8,9,10.I

AMAG Pharma Liver imaging
Cellular labelling

t20-
180nm

Dextran T10

2 Ferucarbotran

[8.9.10.|

Schering AG Liver imaging
Cellular labelling

45-
60nm

Dextran

3 Ferumoxtran-10

[8,g,l o]
AMAG Pharma
Sinerem, Guerbet

metastatrc
lymphnode imaging

t5-
3Onm

Dextran T10, Tl

4 Clariscan

[8,9,10]

GE healthcare MR angiography
agent, tumor
microvasculature

20nm carbohydrate
polyethylene glycol

5 Ferumoxsil,

[8,9,101

Guerbet gastoinetestine

luminal contrast

300nm Silicon

6 Gastromark,
Lumirem

[8,9,10]

Advanced
Magentics

gastornetestrne

luminal contrast

60nm Carboxrydextran

7 Abdoscan,

[8,9,10]

Nycomed
Imaging

Blood pool agent

and cellular
labelling

7nm Citrate
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MRI BASED APPLICATIONS OF MNP
Molecular imaging is one of the most promising
applications of MNP in MRl. Apart, various MRI based
applications of MNP are being evaluated in vivo and in
vitro.

1) Antibodies, peptides and aptamers are
conjugated to MNps to assess the binding ability
ln vitro and in rziuo using MRl.tgl

2) Stem cells, which are expected to have
immense potential to treat degenerative
disease, prelabelled with MNps allow us to track
them in vivo[S]

3) Enzymes play essential role in physiological and
pathological events and are used as
biomarkers. MNP functionalised with enzyme
substrate or mAbupon Activation by enzyme
probes are specifically modified and can relate
to MR signalchanges[S]

4) Cellular Magnetic-Linked lmmunosorbent
Assay(C-MALISA)a modified ELtSA, has been
developed for Clinical Diagnostics. [9]

5) MNPs have been examined extensively for
detection, diagnostics, staging and Volume
quantification of Tumours [4].

CHALLENGES:
Though MNPs have proven to be promising Biomedical
application they suffer from seriousdisadvantages.
Feridex, an important MRI contrast agent for liver
imaging, has been associated with Hypotention,
Lumbar pain in adrninisteredpatients [g].Clinical
Development of Ferumoxtran-'10 has been abandoned

\- due to false positive rate of 24.1% leading to
unnecessary surgical intervention [B].

Another frequent concern related to MNps is
cytotoxicity. MNPs tend to generate Reactive
OxygenSpecies (ROS) leading to Genotoxic effects.
Accumulation of MNPs ln cell may lead to cytoskeleton
Disruption and Accumulation at perinuclear space can
lead to altered protein and gene expression [3].
However, there is no data available nephrotoxic effect
of tr/NPs.

Further more Negative contrastfrom iron oxide particle
sometimes extend way beyond their immediate

surroundings leading to artefacts, making it not an ideal
contrast agent for tracking stem cells and transplanted
cell.[6]
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Surgicat Intervention for Displaced Middle Third shaft clavicle Fractures

A Case Series
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clavicle fractures account lor 44./"of injuries around the shoulder girdle, approximalely 70% to 80% of which

occur in the mid third.Displaced and shortened fractures of the mid third of the clavicle are common in young'

athretic popurations and are frequentry high-energy injuries sustained in road traffic accidents or sports injuries

with mare preponderance (mare femare ratio is 2:1). Most of the conservative treatments need regular

adjustment, are cumbersome and inconvenient to the patients with higher incidence of non-union which has

now made the surgical management a definitive procedure for displaced middle third clavicle fractures' The

aim of this study was to assess the functional outcome achieved by the patients treated for displaced mid-

clavicle fractures in terms of union and range of motion. 20 patients who underwent fixation for displaced

clavicle fracture from 1"t July 2014 to31"r Decem ber 2015, 1g had radiological union time of 8-12 weeks and

12-1Aweeks in remaining 2 patients. Functional outcome was excellent in 15 patients, good in 3 patients and

fair in 2 patients. There were no poor results. There were no cases of malunion and non-union' All patients

achieved furr range of motion of the shourder joint by 14 weeks post surgery.For middle third displaced clavicle

fractures open reduction and internal fixation is the best treatment modality. Patients were able to return to

work at the earliest possible time with quick relief from pain and a shorter hospital stay'

KEYWORDS: Clavicle, midshaft clavicle fractures, radiologicaltime of union, malunion, nonunion

ABSTRACT

INTRODUCTION :

Clavicle Fractures account tor 44"/" of injuries around

the shoulder girdle, approximat ely 7}ohlo 80% of which

occur in the mid thirdl with an incidence of 64 per

100,000/year. Displacement occurs in about 73 "h ot

all midshaft clavicle fractures' Displaced and

shortenedfracturesofthemidthirdoftheclavicleare
common in young, athletic populations and are

frequently seen in high-energy injuries sustained in

road traffic accidents or sports injuries with male

preponderance (nnale female ratio is 2:1)' lt is this

subgroup of patients that often requires operative

fixation.2 Closed treatment for displaced middlethird

fractures has shown poor results'Most of the

conservative treatments need regular adjustment' are

cumbersome and inconvenient to the patients with

higher incidence of non-union' Severaltechniques of

fixation have been described in literature, including the

use of plates, Kirschnerwires, Steinman pins' external

iixators and even plaster constructs' Previously used

intramedullary devices were smooth and hence lacked

compression at the fracture site' These findingi have

prompted surgeons to reconsider operative treatment

formidshaft displaced clavicle fracture'

AIM AND OBJECTIVES:
The aim of this study was to assess the functional

outcome achieved by the patients treated for displaced

midshaft clavicle fractures in terms of union and range

of motion.

METHOD AND MATERIALS:

20 patients who underwent fixation for displaced

midshaft clavicle fracture from 1't July 2014 to 31"1

December20l5atKLESDr.PrabhakarKoreHospital
and Medical Research Centre, Belagavi were

assessed in terms of radiological union and range of

rnotion. Our study included all midshaft displaced

clavicular traumatic fracture type A (simple fracture

two segment), type B (fracture with bending wedge)

and type C (comminuted fracture) according to
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Orthopaedic Trauma Association (OTA) classif ication.
Functional outcome was assessed with the help of
Average Constant-Murley-Score. Follow up was done
at 6 weeks, 10 weeks ,14 weeks and thereafter till the
union was complete. Patients were excluded from the

study if they had a neurovascular injury skin abrasions
compromising the overlying skin, metastatic cancer
of the clavicle, severe osteoporosis, or Open
Reduction lnternal Fixation of a previous clavicle
fracture.

s.*ri rF*tr*:

Figurel : X-ray showing AP
view of clavicle with
midshaft displaced
fracture

Figure 2: X+ay showing
post-operative AP view of
midshaf t displaced
clavicle fracture treated
with recon plate.

RESULTS:

Out of 20 patients, 15 had road traffic accident, 3 had

a fall on outstretched hand and2 patients had a simple

fall on the shoulder. 14 patients were male and 6 were

female. 16 clavicle fractures were of right side and

remaining 4 were of left side. For 8 patients
reconstruction plate (6,7,8 hole) was used, locking

compression plate (6,7,8 hole) was used in 11 patients

and in 1 patient dynamic compression plate was used.

Radiological time of union was 8-12 weeks in 18

patients and 12-14 weeks in remaining 2. Functional

outcome was excellent in 15 patients, good in 3
patients and fair in 2 patients. There were no poor

results. There were no cases of malunion and non-

union. All patients achieved full range of motion of the

shoulder joint by 14 weeks post surgery.

Figure 3: showing excellent range of motion achieved
after 10 weekspost operative.

DISCUSSION :

Recent studies have shown 1O'/"lo 15o/o incidence of
nonunion in conservatively treated clavicle fractures.
Hill et al. reported a15"/, nonunion rate and 31% patient

d issati sfacti on rate i n conservatively treated di sp laced

middlethird fractures of the clavicle.3 Fractures of the
mid-shaft clavicle with a shortening of more than 2
cm predispose to nonunion. Although malunion is

commonly asymptomatic and is described as a pure

cosmetic concern, according to the latest studies,
functional limitations can occur. Clavicular shortening
of > 15 rnm has been associated with shoulder
discomfort and dysfunction and can change shoulder
dynamics. l\Ialunion and non-union may also be
symptomatic, producing pain, neurovascular
compromise, and upper extremity weakness.
Nonunion rates are much greater for displaced
fractures and are reported to be as high as 33% rt
treated non-operative.Rockwood et al. showed that
nonunion almost always involves the middle third of
the clavicle. ln his series, 9O"h of nonunion occurred
in the displaced and shortened mid-shaft clavicle
fractures.4 Robinson ef a/. found a significantly higher

non-union rale (21%)for displaced comminuted mid-

shaft clavicle fractures treated nonoperatively.s In our
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study, 9A"/. of the patients had complete radiological
bony union at the end of 12 weeks and in 10% patients
union occurred by the end of 14 weeks. ln the literature,
clavicle plate has been tried anteriorly as well and have
given fair results but we chose the larger superior
clavicle surface for plate placementwhich in-turn gave

satisf actory results and is thought to be
biomechanically more stable than anterior plate
placement.Newer surgical techniques like Elastic
intramedullary nailing described by Jubel et al and the
new-generation intramedullary device (Rockwood
Clavicle Pins, Depuy) designed with a differential
pitch are also being used successfully.

CONCLUSION:
The treatment of the clavicle fractures is still
controversialand debated. For middle third displaced
clavicle fractures open reduction and internal fixation
with plate is the best treatment modality. Patients were
able to return to work at the earliest possible time with
quick relief from pain and a shorter hospital stay.
A randomized controlled trialwith a larger sample size
is required in future to confirm the outcome for the
patients treated for displaced mid-clavicle fractures.
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Giant Cell Tirmor - Surgical Manangement with Adjuvants
A Case Report

Department
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ABSTRACT:

A case of giant cell tumor around the knee is reported here. A 22-year-old average built male reported with

complaints of severe pain, gradually increasing swelling around the left knee. A 3 x 2 cm swelling was present

on the proximal part oithe left tibia. plain X-ray of left knee showed subarticular eccentrically located expansile

lytic lesion in the proximal tibia. Fine needle aspiration cytology and subsequent histology ascertained the

diagnosis of giant celltumor of the bone. The patient was treated successfully with curettage, bone grafting

and methyl methacrylate cementing (Sandwich technique). Patient has resumed his job and is doing all his

daily activities without any difficulty with excellent mobility at knee joint.

r,\_'wo RDS: Giant cell tumor of bone, curettage, expansile, sandwitch technique, subarticular

aneurysmal bonepyst and slightly higher incidence in

Paget's disease of bone. Many lesions closely mimic

GCTB like brown tumor in hyperparathyroidism,

expansile metastasis from renal cell carcinoma and

thyroid carcinoma, hemophilic pseudotumor with

hemorrhage, lnfestation of bone by a hydatid cyst and

telangiectatic osteosarcoma. The histopathology of

GCTB is characterized by frank and marked

hemorrhage, numerous giant cells and stromal cells.

The hemorrhage gives rise to the characteristic

grossly lytic picture.2'3The treatment of GCT is directed

towards local control without sacrificing joint function.

This has traditionally been achieved by intralesional

curettage with autograft reconstruction by packing the

cavity of the excised tumor with morsellised iliac

cortico-cancellous bone. Regardless of how

thoroughly pefformed, intralesional excision leaves

microscopic disease in the bone and hence has a

reported recurrence rate as high as 60"/..4 Although a

marginal or wide excision of the involved bone is

curative if contamination is avoided, it is associated

with reconstruction and disability problems. ln order

to counter the above problems, a great deal of effort

has been expended on attempting to "extend" the

curettage or intralesional excision by chemical or

physical means.

INTRODUCTION:
The giant cell tumor of bone (GCTB) is a benign but

locally aggressive bone tumor of young adults of 20-

40 years of age and has metastatic potential' lt

constitutes about 4-5% of all bone tumors and about

18% of all benign bone tumors' lt is slightly more

common in females. Chinese have a slightly higher

incidence of GCTB, uplo20"/' of all benign tumors of

bone.1 The tumor presents as a large lytic mass of

the epiphysis of long bones, particularly lower femur,

upper tibia and lower radius' GCTB is generally

considered a true neoplastic condition with well-defined

clinical, radiological and histopathological features' lt

i' 'sually lytic and expansile without prominent

pEripheral sclerosis and periosteal reaction on

radiographs. The tumor is locally aggressive and

destructive, and it tends to recur after simple curetting'

It has three main cellular components: multinucleated

osteoclast-like giant cells, mononuclear spindle-like

stromal cells (the main neoplastic components) and

mononuclear cells of the monocyte/macrophage

lineage. The giant cells overexpress a key mediator in

osteoclastogenesis: the RANK receptor, which is

stimulated in turn by the cytokine RANKL, which is

secreted by the stromal cells and is predominantly

responsible for the extensive bone resorption by the

tumour. GCTB is frequently associated with
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lf marginal / wide local excision is elected as the
treatment of the lesion, either primarily or in
recurrence, then reconstruction necessarily implies
reconstruction of the joint surface, since GCT
invariably involves the end of a long bone and causes
significant dysfunction of the joint surface.iThe various
options are Megaprosthetic joint replacement, Biologic
reconstruction like autograft arthrodesis, live
microvascu lar f ib ula reconstructions, I lizarov method
of bone regeneration, osteo-articular al lografts.

CASE REPORT:

A 2?-year-old average built male reported with
complaints of severe pain, gradually increasing
swelling around the left knee and inability to bear weight
on the left lower limb for last one month'following
history of trivial trauma. Pain was continuous,
increased in night and was not relieved by rest. patient

had history of continuous and dull aching pain in the
lower limb, used to get relieved by analgesics, for the
last 4 months. There was no history of fever, vomiting,
weight loss, hemoptysis or loss of appetite. No other
bony swelling was present elsewhere in the body.

On examination a swelling of 3 x 2 cm was present
on the proximal part of the left tibia. The skin over the
swelling was stretched but mobile. Localtenderness
was present with rise of temperature. There were no
subcutaneous dilated veins. Movements of the left
lower limb were restricted due to pain. Hemogram and
blood counts were within normal limits.

Plain X-ray of left knee showed subarticular
eccentrically located expansile lytic lesion in the
proximal tibia [Figure 1]. The MRI showed subarticular
eccentrically located lesion in the proximal tibia. The
fine needle aspiration cytology done showed giant cell
lesion of bone.

Figure 1: Pre
Operative X-ray
lateral and A.P.
view shows
Eccentric lytic
lesions in upper
end of tibia

Through a lateral para-patellar incision, lesions
explored. Femoral articular surface was found intact.
Tibial articular surface was minimally damaged.
Patellar articular surfaces were not damaged. The
lesion was thoroughly curetted and was chemically
and electrically cauterized. A tricortical graft (6x4 cm)
was harvested from the ipsilateral iliac crest. A block
of gel foam 5 x 4 x 1 cm was placed underneath the
tibial articular surface in the subchondral area and the
harvested bone graft was tailored to be placed below
the gel foam and the remaining bony gap was filled
with bone cement (Sandwich Technique). After saline
lavage the wound was closed.

Postoperative period was uneventful. Non-weight-
bearing physiotherapy in the form of knee movements,
quadriceps and hamstring strengthening exercises
were started the next day. Partialweight-bearing was
allowed after seven days with hinged long leg knee !
brace. On the 1Oth postoperative day sutures were
removed, patient was ambulated with full weight-
bearing after three weeks.

On first follow-up after one and a half month, patient
showed excellent recovery in the form of quadriceps
and hamstring strength with left knee range of
movements from 5" to 90". Follow up X-ray shows
maintenance of joint space and no recurrence of
lesions. Patient was able to bear full weight on the
operated limb. On subsequent follow-up after iix
months onwards, patient had full range of painless
movements of left knee with no clinicalor radiological
evidence [Figure 2] of recurrence of lesion. patient
has resumed his job and is doing all his daily activities
without any diff iculty.

Figure 2: X-ray
(lateral and AP
view) after 6

months shows
no evidence of
recurrence
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r/as reviewed clinically and radiologically eight

-rrths after surgery and there is no evidence of
recurrence of the lesions in any of the bones. patient

has started his routine activities [Figure 3 and 4].

Figure 3 and 4: Patient in full squatting position and
knee flexion around 1300 .

DISCUSSION:
Sandwich technique is used to maintain smoothness
of articular surface by introduction of gel foam; bone
S6lis used to support and prevent collapse of articular
cartilage as the lesion is subchondral in nature.
Cement is used to augment support by the bone graft
to the articular surface. This together forms a
sandwich at the lesion hence termed as Sandwich
technique.

A thorough curettage with chemical cauterization with
5% phenol and 70"/" alcohol, followed by electric
cauterization and cementing with polymethyl

methacrylate cement destroys residual microscopic
tumor cells, if any, by its chemical and exothermic
reaction and hence reduces the chance of recurrence.

CONCLUSION:
The case was managed by sandwich technique and
resulted in Qood stability with excellent mobility at knee
joint.
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Introduction
Cystic lesions of the prostate are well known, however most are benign in nature. Benign cystic 

lesions include Mullerian cysts, utricle, retention cysts in benign prostatic hyperplasia and even 
prostatic abscesses [1]. The presence of a cystic component in a solid tumor, usually represents 
degenerative process precipitated by ischemic necrosis with subsequent liquefaction [2]. Though 
cystic degeneration of cancers is a fairly common finding in cancers of other organs, very few cases 
of cystic prostatic cancer lesions have been described [2]. Belter and Dodson were the first to report 
in 1970 a papillary adenocarcinoma with ductal adenocarcinoma and endometroid features that 
was presumed to arise from the prostatic utricle [3]. This was followed by a report by Llewellyn 
and Holthaus [3] about a moderately well differentiated adenocarcinoma with cyst formation. We 
report a case of cystic adenocarcinoma of the prostate identified on transrectal ultrasonography and 
confirmed on histopathological examination. 

Case Report
A 72 years old male patient presented to the emergency services of the hospital with acute urinary 

retention. The patient was catheterized and evaluated. The patient had symptoms of lower urinary 
tract during the past one year. Digital rectal examination revealed a large cystic, non-tender swelling 
in the region of the prostate. Routine investigations were within normal limits. Serum PSA level was 
raised (100 ng/ml). Clinically a diagnosis of carcinoma prostate was made. Computed tomography 
of the kidney ureter bladder region revealed a well-defined pseudo-encapsulated rounded cystic 
lesion at posterior aspect of prostate in the midline measuring 6.5x5.4cm with multiple nodules in 
the wall (Figure 1). 

The patient underwent transrectal sonography (Figure 2) and TRUS guided biopsy. 
Histopathologic examination of sections from the cyst roof showed a tumor composed of branching 
papillae with central fibrovascular cores lined by pseudostratified columnar cells showing 
anisonucleosis with basally located round enlarged nuclei, single prominent nucleolus and moderate 
amphophilic cytoplasm. Increased mitotic activity (~8-10/10hpf) was also noted. A diagnosis of 
prostatic adenocarcinoma was made. Metastatic workup (Bone scan) revealed evidence of multiple 
secondary’s in the pelvic bones. In view of the stage IV disease, the patient was offered bilateral 
orchidectomy plus bicalutamide 50 mg/day orally. The patient is on close follow-up. 

Discussion
Most of the cysts occurring in the prostate are benign and are clinically insignificant. Benign 

cysts are characterized by a smooth wall and regular outline. Prostatic abscesses are are usually 
associated with clinical symptoms hence easy to diagnose. On ultrasonography prostatic abscesses 
appear periurethral in location and their non-homogenous echotexture corresponds to necrotic 
inflammatory debris. In contrast to this, the cysts associated with prostatic cancers have an irregular 
outline with projections of solid tissue invaginations.

Cystic Prostatic Carcinoma
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Abstract
We report a rare case of prostatic carcinoma associated with cystic degeneration. Cystic masses 
within the prostate are known. Benign cystic masses are more common and include congenital 
cysts of mullerian duct or mesonephric duct origin. Acquired cysts can be either retention cysts, 
parasitic or malignant in nature. Cysts accompanying prostatic carcinoma are moreover rare. The 
acute retention of urine in this patient brought to light this lesion. 
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Malignancy associated with cystic lesions of the prostate are very 
rare. Both benign and malignant prostate neoplasm’s may contain 
cystic components. Multilocular prostatic cystadenoma is a rare 
benign tumor that can grow to a large size causing significant lower 
urinary tract symptoms. However, prostatic adenocarcinoma may 
occasionally show cystic features. Other tumors of the prostate gland 
that exhibit cystic components include papillary cystadenocarcinoma 
and combined transitional cell/adenocarcinoma. Rarely, leiomyoma 
or liposarcoma in the prostate may have cystic elements. On the MRI, 
the heterogeneity of signal intensity of the cystic components and the 
presence of soft-tissue elements in the lesion indicate a neoplastic cause 
[4]. Aspirates from these cysts are usually haemorrhagic and contain 
malignant cells. The aspirate also shows a very high concentration of 
prostate specific antigen (PSA) and γ-seminoprotein [5]. 

The natural history of such cystic cancer of the prostate is not 
well studied/known. Therefore the management of these cases do not 

Figure 1: a) CT scan showing a cystic mass within the prostate of the size 
6.5X5.4 cm. b) The content is not clear and the cyst wall shows areas of 
solid mass.

Figure 2: Trans-rectal ultrasonography reveals a cystic lesion in the prostate 
with left lateral wall of the cyst showing solid papillary projections.

differ from their solid counterparts as of now. The long term outcome 
and biologic course of these cystic carcinomas needs further study. 
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Abstract 
Aims & Objective: The aim of the study was to assess the nutritional status, lifestyle factors and physical fitness index among 

male medical students.  

Material & Method: The present study was conducted among medical students aged 17-20. A total of 73 students completed 

the study. American dietetic society questionnaire was modified and was given to students. It included all the questions 

regarding 24 hour dietary recall, junk food consumption and few lifestyle factors. Calorie intake of individual student was 

calculated using ICMR guidelines. BMI was calculated using Quetelet’s equation. BMI was classified into 4 categories on the 

basis of height for sex and age, BMI for sex and age and triceps skin fold thickness using reference data based on NHANES I. 

Physical fitness index [PFI] was measured by Harvard step test.   

Results:  It was observed that calorie intake was significantly high among at risk overweight & obesity boys compared with 

normal BMI group. Thinness group consumed less calories compared with normal BMI group which was statistically 

significant. There was positive correlation observed between body mass index & calorie intake. As expected, junk food 

consumption in obese was more as compare to normal group which was statistically significant. When PFI compared with 

nutritional status, physical fitness was less in all groups other than normal BMI group suggesting, boys with normal nutritional 

status show good PFI. There was negative correlation observed between body mass index & Physical fitness index in this 

study.  

Conclusion: Findings in the study revealed that 24 hrs calorie intake and junk food consumption was found to be more in 

obese and at risk overweight group which was associated with reduced PFI. Therefore, students should be made aware of 

healthy food choices & well-balanced diet, healthy lifestyle and the implications of this on health & performance. 

Keywords: Lifestyle, Body mass index, Nutritional status, Junk food, 24 hour Calorie, PFI. 

1. Introduction 

Medical students are expected to be more physically 

fit and dynamic with healthy lifestyles compared to the other 

student population as they are the future health care providers 

of the society. Developing country like India is being 

influenced by industrialization and a westernized lifestyle as 

a result younger generation has developed more attraction 

towards junk food and adapted unhealthy lifestyles. There is 

shift in nutritional and lifestyle habits due to popularity of 

fast foods, soft drinks, sedentary lifestyle, lack of exercise, 

increased television watching and computer use
.
[1] This is 

more commonly seen among students belonging to rich 

affluent families opting admissions in private medical 

schools. Thus, there is rapid increase in overweight and 

obesity in adolescents which is becoming one of the biggest 

health problem facing the world’s population.[2] It leads to 

more number younger population suffering from heart 

diseases which is the number one killer in India. Among 

Asians, obesity is directly linked to Type-2 diabetes 

mellitus.[3] 

Approximately, 80% of the heart disease, stroke and 

type-2 diabetes and 40% of cancers can be avoided through 

healthy diet, regular physical activity and avoidance of 

tobacco use.[4]
 
Thus, there is need to examine factors that 

influence eating  behavior and dietary quality particularly in 

adolescents. The food habits of adolescents are of special 

concern because this vulnerable group has greater energy and 

nutrient requirement than adult population.[5] 

The rigors of education are stressful for many 

medical students, and common maladaptive responses to 

stress include physical inactivity and poor nutrition. This is in 

turn can produce deleterious effects on physical well-being 

and mental health.[6] It is more likely that physical and 

mental processes influence each other in ways that are still 

being understood.[7] 

http://dx.doi.org/10.7439/ijbar
mailto:poojasindwani@gmail.com


Pooja Sindwani et al / Lifestyle, Nutritional Status and Physical Fitness Index among Healthy Male Students                                 593 

IJBAR (2016) 07 (12)                                                   www.ssjournals.com 

Patients have greater confidence in the health advice 

received from physicians they perceive to be healthy.[6] 

Having a low fitness level, on the other hand, proved to be as 

risky as being a smoker.[8] This study adds to the literature 

regarding effect of nutritional habits and lifestyle factors on 

Physical fitness index and creates awareness of health issues 

associated with poor nutritional status and lifestyle. 

 

2. Material and Methods 

This cross-sectional study was conducted among 73 

male medical students to assess lifestyle, Nutritional status 

and Physical fitness index. A written informed consent was 

obtained from the participants. Information about name, age, 

sex, and nativity was collected. American dietetic society 

questionnaire which was modified considering regional food 

habits, was used to collect 24 hr dietary intake, junk food 

consumption and few lifestyle factors such as smoking habits, 

alcohol intake, frequency of exercise, yoga, sleep habits etc. 

Each subject was personally assisted by the investigator in 

answering the questionnaire. The participants were instructed 

to refrain from any strenuous exercise 24 hrs prior to the 

study and to maintain their nutritional habits prior to and 

during testing. They were asked to consume light breakfast in 

the morning and not to take any medications or supplements 

prior to and during the study. 

List of Variables-  

A) Height: It was measured by Commercial stadiometer to 

the nearest 0.5 cm.  

               NCHC/WHO reference data based on height for 

age was used in the present study to define stunting.[9] 

B) Weight: It was recorded by Digital scale with an accuracy 

of +100gm 

C)  BMI: It is calculated by from height and weight using 

Quetelet’s equation. 

BMI = body weight (in Kg) / height (in meters)
2
  

BMI percentile charts of WHO based on the first National 

Health and Nutrition Examination Survey (NHANES I) 

were used to define thinness and at risk of 

overweight.[10] 

D) Triceps skin fold thickness (mm): A Vertical fold, on 

the posterior midline of the  upper arm, half way between 

acromion and olecranon process was measured by Herpenden 

skin fold calipers (Anand agencies, Pune). Mean of 3 

measurements were considered. TSFT percentile charts of 

WHO based on the Health Examination Survey and the first 

National Health and Nutrition Examination Survey 

(NHANES I, 1991) in the United States of America were 

used to define obesity.[9,10] 

E) Physical fitness index [PFI]: It was measured by Harvard 

step test method. Following equation was used to calculate 

PFI – 

Physical Fitness Index (PFI) = 

100 x test duration in seconds 

                5.5 X pulse count between 1 and 1.5 minutes 

F) 24 hour calorie calculation: Information about 24 hour 

dietary intake was collected by personally assisted 

questionnaire. Calories for individual student was calculated 

using ICMR guidelines.[11] 

Recommended cut-off values which were used to classify 

PFI into three categories 

PFI Category 

<50 : Poor 

50-80 : Average 

>80 : Good 

Recommended cut-off values which were used to define:- 

1) Stunting, 2) thinness, 3) at risk of overweight and 4) obese 

All subjects who had height < 3
rd

 percentile for sex 

and age were defined as stunt. All subjects who had a BMI < 

5
th
 percentile and BMI >85

th
  percentile for sex and age were 

defined as thinness and overweight respectively. All subjects 

who were at risk of overweight were further screened by 

measuring triceps skin fold thickness (TSFT) over the left 

arm and the mean of three readings was taken. Students 

whose mean TSFT was 90
th

 percentile for sex and age was 

considered obese.[9] 

2.1 Statistical Analysis 

The data for the group (73) were averaged and 

expressed as mean + standard deviation. Means were 

compared between 4 groups using ANOVA test to analyze 

the relationship of BMI with PFI and 24 hour calorie intake 

between normal, thinness, at risk of overweight and obese 

group. Other tests used were unpaired t test and Fisher exact 

test and chi square test. Difference between mean of the two 

groups was tested using Student’s unpaired‘t’ test. Fisher 

exact test was used to compare three or more than three 

variables. Chi square test was used to test association 

between two variables. Correlation of BMI with both PFI and 

24 hour calorie was also calculated. Statistical results were 

considered significant at p<0.05. 

 

3. Results 

BMI was calculated in 73 students considering their 

height & weight. Students were classified into 5 categories. 

None of the students came into stunting category. Further 

classification was as follows: 

Table 1: Distribution of students in 4 groups based on 

BMI 
BMI 

Groups- 
Normal Thinness 

At risk of 

overweight 
Obese 

Number of 

students 
57(78.1%) 3(4.1%) 3(4.1%) 10(13.7%) 

Out of 73 students, 57(78.1%) students classified as 

normal BMI, 3(4.1%) as thinness, (4.1%) as at risk of 

overweight and 10 (13.7%) students under obese group. 

Table 2: Distribution of students in 3 groups based on PFI 

PFI Groups- Poor Average Good 

Number of Students  0 35 (48%) 38 (52%) 
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Among 73 students, 38(52%) students showed Good 

PFI, 35(48%) had Average PFI and none of the student had 

Poor PFI. 

Table 3: 24 hour calorie in 4 groups of BMI 

BMI 

Groups 
Normal Thinness 

At risk of 

overweight 
Obese 

24hour 

calorie 

(Mean + 

SD) 

2647.9 + 

247.83 

2250 + 

589.49 

2790 + 

36.05 

2891 + 

143.71 

F = 5.791 p = 0.001  

 

More consumption of calorie was observed by 

normal BMI students than thinness group which was 

statistically significant. Obese group consumed more calorie 

than normal which was also statistically significant (p<0.05). 

At risk group and obese subjects consumed more calorie than 

thinness which was statistically significant. However, 

difference in calorie consumption between at risk of 

overweight & normal subjects was not statistically 

significant. 

Table 4: Junk food calorie in 4 groups of BMI 

BMI 

Groups- 
Normal Thinness 

At-risk-of 

overweight 
Obese 

Junk food 

calorie 

(Mean+ SD) 

382+ 
176.2 

300+ 
100 

516+ 
332.9 

630+ 
145.7 

F=6.255, p= 0.001  

 

As expected, there was more consumption of junk 

food observed in obese group compared to normal group 

which was statistically significant (p=0.001). Thinness group 

consumed less junk food calorie compare to obese group 

which was statistically significant (p=0.037). However, at 

risk of overweight group consumed more junk food as 

compared to normal group which was not statistically 

significant.  

Table 5: Physical fitness index among 4 groups of BMI 

BMI 

Groups 
Normal Thinness 

At risk of 

overweight 
Obese 

Physical 

fitness index 

(Mean +SD) 

84.4+ 

14.56 

71.3+ 

7.75 

69.6+ 

5.26 

72.8+ 

9.11 

F = 3.545 p = 0.019  

It was observed that compared to normal BMI 

students, PFI was reduced in all three groups, thinness group, 

at risk of overweight group and obese group. However, a 

decrease in PFI  observed between normal group & thinness 

group, normal & obese group was not statistically significant 

(p>0.05), Physical fitness index of obese group was more 

compared to at risk of overweight group which was not 

statistically significant (p>0.05). Physical fitness index was 

less in at risk of overweight group compared to normal group 

which was statistically significant (p<0.05).  

3.1 Correlations 

There was inverse correlation of BMI with Physical 

fitness index which was statistically significant [(r = -0.375), 

p = 0.001]. Positive correlation of BMI with 24hour calorie 

intake [(r =0.246), p=0.036] and junk food calorie intake 

[(r=0.271), p=0.020] was observed which was statistically 

significant. 

Table 6: Comparison of BMI categories with PFI 

categories 

BMI Categories  
PFI Categories  

Average  Good  

Normal (n=57)  22 (38.6%)  35 (61.4%)  

Thinness(n=3)  2 (66.7%)  1 (33.3%)  

At-risk-of overweight (n=3)  3 (100%)  0  

Obese(n=10)  8 (80%)  2 (20%)  

Fisher exact test, p = 0.010 

Out of total 57 who had normal BMI, 61.4% showed 

good PFI. Among the 10 obese students, 20% had good PFI 

which was statistically significant.  

 

Table 7: Number of students with lifestyle habits 

Smoking History 

7 (9.6%) 

Alcohol consumers 

22 (30.1%) 

Exercise/week 

52 (71.2%) 

Yoga/week 

7(9.6%) 

Junk food 

73 (100%) 

*CS **ES Daily 
2-3times/ 

week 
Rarely   

Daily 

 

1-4times/ 

week 

Rarely 

 

3 

(4.1%) 

4 

(5.5%) 

1 

(1.4%) 

2 

(2.7%) 

19 

(26%) 

52 

(71.2%) 
7(9.6%) 

10 

(13.7%) 

50 

(68.4%) 

13 

(17.8%) 
*CS-Current smoker, **ES-Ex Smoker  

 

Among 73, 7(10%) students had smoking history (3-

current smokers & 4- Ex smokers), 22 (30%) students 

consumed alcohol (1-daily, 2- 2-3times/week, 19-rarely), 52 

(71%) students exercised & 7 students practiced Yoga at least 

once a week. All students consumed junk food (10-daily, 50- 

1-4times/week, 13-rarely). 

 

4. Discussion 

In the present study most of the boys (78%) 

belonged to normal BMI group. Ten boys (13.7%) were in 

obese group. Minimal number (4%) of students belongs to 

Thinness & at risk of overweight group. (Table 1)  None of 

the students had Poor PFI. 52% students showed Good PFI, 

and 48% had Average PFI. (Table 2) It was observed that 

calorie intake was significantly high among at risk 

overweight & obesity boys compared with normal BMI 

group. Thinness group consumed less calories compared with 

normal BMI group which was statistically significant. There 

was positive correlation observed between body mass index 

& calorie intake. (Table 3) This finding was consistent with a 

study conducted by Céline Bonnet et al[12] which reported 

that individual food consumption is clearly increasing with 
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the BMI. Overweight and obese people consume more lipids 

than lean people.  In contrast with this finding, another study 

conducted by Jetson E. Lincolon (1972)[13] reported that 

more obese consumed no more calories than the less obese 

groups. This study also reports physical activity levels of the 

more obese groups were not lower than those of the less 

obese groups. 

In the present study all boys consumed junk food in 

their diet but at risk of overweight & obese students 

consumed more junk food compared to normal BMI group. 

The more calories obtained from junk food in obese group 

was statistically significant.(Table 4) 

When PFI compared with nutritional status, physical 

fitness was less in all groups other than normal BMI group 

suggesting, boys with normal nutritional status show good 

PFI. Boys at risk of overweight & having obesity showed 

lesser PFI. There was negative correlation observed between 

body mass index & Physical fitness index in this study. 

(Table 5) Similar results were found by Vahid Ziaee et al., 

(2004)[14]
 

which also showed the inverse relationship 

between BMI & health related fitness tests. 

  The finding in the study reveales that, on 

comparison of BMI categories with PFI categories 61.4% of 

normal BMI students (57) and  only 20% of obese students 

(10) showed good PFI which was statistically 

significant.(Table 6) 

Among 73 boys, 9.6% students had smoking history, 

30% students consumed alcohol & 71% students performed 

exercise once a week. It was also found that 100% of the 

students consumed junk food. (Table 7) Earlier study 

conducted by Thilakarathne et al., (2011)[15] among children 

of primary school which reported that television viewing or 

computing was significantly high among boys. Children who 

engaged in watching television while consuming food 

reported poor diet consuming comparatively small quantities 

of vegetables, green leaves, and fruits daily with a high 

habitual intake of soft drinks, and fast foods. Overweight and 

obesity are emerging at an alarming rate, with boys 

particularly at risk.  

 

5. Conclusion 

The results of the present study revealed statistically 

significant better physical fitness index in normal BMI group 

as compared to at risk of overweight group. Physical fitness 

index normal group was more as compared to thinness and 

obese group which was not statistically significant. There was 

statistically significant more consumption of 24 hour calorie 

intake by obese group as compared to normal group. There 

was more consumption of junk food in obese group compare 

to normal group and thinness group which was statistically 

significant. Among total boys 10% students had smoking 

history, 30% students consumed alcohol & 71% students 

performed exercise once a week.  

Nutritional status in most of the students of private 

medical college is normal. 24 hour calorie intake and junk 

food consumption by obese and at risk Overweight  group 

was more as compared to normal group which lead to 

reduction in their physical fitness index. Moreover many 

students had good lifestyle habits like exercise & yoga but 

few had smoking and alcohol history also which also lead to 

their low fitness level. 

Additional research with larger samples and longer 

follow-up intervals is required to know other dietary & 

lifestyle habits in detail. Students should be made aware of 

healthy food choices & well-balanced diet, healthy lifestyle 

and the implications of this on health & performance. As 

future doctors, students must adopt good dietary habits & 

good lifestyle practices to attain a better quality of life.  
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Abstract 
Aims & Objective: The aim of the study was to assess the nutritional status, lifestyle factors and physical fitness index among 

male medical students.  

Material & Method: The present study was conducted among medical students aged 17-20. A total of 73 students completed 

the study. American dietetic society questionnaire was modified and was given to students. It included all the questions 

regarding 24 hour dietary recall, junk food consumption and few lifestyle factors. Calorie intake of individual student was 

calculated using ICMR guidelines. BMI was calculated using Quetelet’s equation. BMI was classified into 4 categories on the 

basis of height for sex and age, BMI for sex and age and triceps skin fold thickness using reference data based on NHANES I. 

Physical fitness index [PFI] was measured by Harvard step test.   

Results:  It was observed that calorie intake was significantly high among at risk overweight & obesity boys compared with 

normal BMI group. Thinness group consumed less calories compared with normal BMI group which was statistically 

significant. There was positive correlation observed between body mass index & calorie intake. As expected, junk food 

consumption in obese was more as compare to normal group which was statistically significant. When PFI compared with 

nutritional status, physical fitness was less in all groups other than normal BMI group suggesting, boys with normal nutritional 

status show good PFI. There was negative correlation observed between body mass index & Physical fitness index in this 

study.  

Conclusion: Findings in the study revealed that 24 hrs calorie intake and junk food consumption was found to be more in 

obese and at risk overweight group which was associated with reduced PFI. Therefore, students should be made aware of 

healthy food choices & well-balanced diet, healthy lifestyle and the implications of this on health & performance. 

Keywords: Lifestyle, Body mass index, Nutritional status, Junk food, 24 hour Calorie, PFI. 

1. Introduction 

Medical students are expected to be more physically 

fit and dynamic with healthy lifestyles compared to the other 

student population as they are the future health care providers 

of the society. Developing country like India is being 

influenced by industrialization and a westernized lifestyle as 

a result younger generation has developed more attraction 

towards junk food and adapted unhealthy lifestyles. There is 

shift in nutritional and lifestyle habits due to popularity of 

fast foods, soft drinks, sedentary lifestyle, lack of exercise, 

increased television watching and computer use
.
[1] This is 

more commonly seen among students belonging to rich 

affluent families opting admissions in private medical 

schools. Thus, there is rapid increase in overweight and 

obesity in adolescents which is becoming one of the biggest 

health problem facing the world’s population.[2] It leads to 

more number younger population suffering from heart 

diseases which is the number one killer in India. Among 

Asians, obesity is directly linked to Type-2 diabetes 

mellitus.[3] 

Approximately, 80% of the heart disease, stroke and 

type-2 diabetes and 40% of cancers can be avoided through 

healthy diet, regular physical activity and avoidance of 

tobacco use.[4]
 
Thus, there is need to examine factors that 

influence eating  behavior and dietary quality particularly in 

adolescents. The food habits of adolescents are of special 

concern because this vulnerable group has greater energy and 

nutrient requirement than adult population.[5] 

The rigors of education are stressful for many 

medical students, and common maladaptive responses to 

stress include physical inactivity and poor nutrition. This is in 

turn can produce deleterious effects on physical well-being 

and mental health.[6] It is more likely that physical and 

mental processes influence each other in ways that are still 

being understood.[7] 
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Patients have greater confidence in the health advice 

received from physicians they perceive to be healthy.[6] 

Having a low fitness level, on the other hand, proved to be as 

risky as being a smoker.[8] This study adds to the literature 

regarding effect of nutritional habits and lifestyle factors on 

Physical fitness index and creates awareness of health issues 

associated with poor nutritional status and lifestyle. 

 

2. Material and Methods 

This cross-sectional study was conducted among 73 

male medical students to assess lifestyle, Nutritional status 

and Physical fitness index. A written informed consent was 

obtained from the participants. Information about name, age, 

sex, and nativity was collected. American dietetic society 

questionnaire which was modified considering regional food 

habits, was used to collect 24 hr dietary intake, junk food 

consumption and few lifestyle factors such as smoking habits, 

alcohol intake, frequency of exercise, yoga, sleep habits etc. 

Each subject was personally assisted by the investigator in 

answering the questionnaire. The participants were instructed 

to refrain from any strenuous exercise 24 hrs prior to the 

study and to maintain their nutritional habits prior to and 

during testing. They were asked to consume light breakfast in 

the morning and not to take any medications or supplements 

prior to and during the study. 

List of Variables-  

A) Height: It was measured by Commercial stadiometer to 

the nearest 0.5 cm.  

               NCHC/WHO reference data based on height for 

age was used in the present study to define stunting.[9] 

B) Weight: It was recorded by Digital scale with an accuracy 

of +100gm 

C)  BMI: It is calculated by from height and weight using 

Quetelet’s equation. 

BMI = body weight (in Kg) / height (in meters)
2
  

BMI percentile charts of WHO based on the first National 

Health and Nutrition Examination Survey (NHANES I) 

were used to define thinness and at risk of 

overweight.[10] 

D) Triceps skin fold thickness (mm): A Vertical fold, on 

the posterior midline of the  upper arm, half way between 

acromion and olecranon process was measured by Herpenden 

skin fold calipers (Anand agencies, Pune). Mean of 3 

measurements were considered. TSFT percentile charts of 

WHO based on the Health Examination Survey and the first 

National Health and Nutrition Examination Survey 

(NHANES I, 1991) in the United States of America were 

used to define obesity.[9,10] 

E) Physical fitness index [PFI]: It was measured by Harvard 

step test method. Following equation was used to calculate 

PFI – 

Physical Fitness Index (PFI) = 

100 x test duration in seconds 

                5.5 X pulse count between 1 and 1.5 minutes 

F) 24 hour calorie calculation: Information about 24 hour 

dietary intake was collected by personally assisted 

questionnaire. Calories for individual student was calculated 

using ICMR guidelines.[11] 

Recommended cut-off values which were used to classify 

PFI into three categories 

PFI Category 

<50 : Poor 

50-80 : Average 

>80 : Good 

Recommended cut-off values which were used to define:- 

1) Stunting, 2) thinness, 3) at risk of overweight and 4) obese 

All subjects who had height < 3
rd

 percentile for sex 

and age were defined as stunt. All subjects who had a BMI < 

5
th
 percentile and BMI >85

th
  percentile for sex and age were 

defined as thinness and overweight respectively. All subjects 

who were at risk of overweight were further screened by 

measuring triceps skin fold thickness (TSFT) over the left 

arm and the mean of three readings was taken. Students 

whose mean TSFT was 90
th

 percentile for sex and age was 

considered obese.[9] 

2.1 Statistical Analysis 

The data for the group (73) were averaged and 

expressed as mean + standard deviation. Means were 

compared between 4 groups using ANOVA test to analyze 

the relationship of BMI with PFI and 24 hour calorie intake 

between normal, thinness, at risk of overweight and obese 

group. Other tests used were unpaired t test and Fisher exact 

test and chi square test. Difference between mean of the two 

groups was tested using Student’s unpaired‘t’ test. Fisher 

exact test was used to compare three or more than three 

variables. Chi square test was used to test association 

between two variables. Correlation of BMI with both PFI and 

24 hour calorie was also calculated. Statistical results were 

considered significant at p<0.05. 

 

3. Results 

BMI was calculated in 73 students considering their 

height & weight. Students were classified into 5 categories. 

None of the students came into stunting category. Further 

classification was as follows: 

Table 1: Distribution of students in 4 groups based on 

BMI 
BMI 

Groups- 
Normal Thinness 

At risk of 

overweight 
Obese 

Number of 

students 
57(78.1%) 3(4.1%) 3(4.1%) 10(13.7%) 

Out of 73 students, 57(78.1%) students classified as 

normal BMI, 3(4.1%) as thinness, (4.1%) as at risk of 

overweight and 10 (13.7%) students under obese group. 

Table 2: Distribution of students in 3 groups based on PFI 

PFI Groups- Poor Average Good 

Number of Students  0 35 (48%) 38 (52%) 
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Among 73 students, 38(52%) students showed Good 

PFI, 35(48%) had Average PFI and none of the student had 

Poor PFI. 

Table 3: 24 hour calorie in 4 groups of BMI 

BMI 

Groups 
Normal Thinness 

At risk of 

overweight 
Obese 

24hour 

calorie 

(Mean + 

SD) 

2647.9 + 

247.83 

2250 + 

589.49 

2790 + 

36.05 

2891 + 

143.71 

F = 5.791 p = 0.001  

 

More consumption of calorie was observed by 

normal BMI students than thinness group which was 

statistically significant. Obese group consumed more calorie 

than normal which was also statistically significant (p<0.05). 

At risk group and obese subjects consumed more calorie than 

thinness which was statistically significant. However, 

difference in calorie consumption between at risk of 

overweight & normal subjects was not statistically 

significant. 

Table 4: Junk food calorie in 4 groups of BMI 

BMI 

Groups- 
Normal Thinness 

At-risk-of 

overweight 
Obese 

Junk food 

calorie 

(Mean+ SD) 

382+ 
176.2 

300+ 
100 

516+ 
332.9 

630+ 
145.7 

F=6.255, p= 0.001  

 

As expected, there was more consumption of junk 

food observed in obese group compared to normal group 

which was statistically significant (p=0.001). Thinness group 

consumed less junk food calorie compare to obese group 

which was statistically significant (p=0.037). However, at 

risk of overweight group consumed more junk food as 

compared to normal group which was not statistically 

significant.  

Table 5: Physical fitness index among 4 groups of BMI 

BMI 

Groups 
Normal Thinness 

At risk of 

overweight 
Obese 

Physical 

fitness index 

(Mean +SD) 

84.4+ 

14.56 

71.3+ 

7.75 

69.6+ 

5.26 

72.8+ 

9.11 

F = 3.545 p = 0.019  

It was observed that compared to normal BMI 

students, PFI was reduced in all three groups, thinness group, 

at risk of overweight group and obese group. However, a 

decrease in PFI  observed between normal group & thinness 

group, normal & obese group was not statistically significant 

(p>0.05), Physical fitness index of obese group was more 

compared to at risk of overweight group which was not 

statistically significant (p>0.05). Physical fitness index was 

less in at risk of overweight group compared to normal group 

which was statistically significant (p<0.05).  

3.1 Correlations 

There was inverse correlation of BMI with Physical 

fitness index which was statistically significant [(r = -0.375), 

p = 0.001]. Positive correlation of BMI with 24hour calorie 

intake [(r =0.246), p=0.036] and junk food calorie intake 

[(r=0.271), p=0.020] was observed which was statistically 

significant. 

Table 6: Comparison of BMI categories with PFI 

categories 

BMI Categories  
PFI Categories  

Average  Good  

Normal (n=57)  22 (38.6%)  35 (61.4%)  

Thinness(n=3)  2 (66.7%)  1 (33.3%)  

At-risk-of overweight (n=3)  3 (100%)  0  

Obese(n=10)  8 (80%)  2 (20%)  

Fisher exact test, p = 0.010 

Out of total 57 who had normal BMI, 61.4% showed 

good PFI. Among the 10 obese students, 20% had good PFI 

which was statistically significant.  

 

Table 7: Number of students with lifestyle habits 

Smoking History 

7 (9.6%) 

Alcohol consumers 

22 (30.1%) 

Exercise/week 

52 (71.2%) 

Yoga/week 

7(9.6%) 

Junk food 

73 (100%) 

*CS **ES Daily 
2-3times/ 

week 
Rarely   

Daily 

 

1-4times/ 

week 

Rarely 

 

3 

(4.1%) 

4 

(5.5%) 

1 

(1.4%) 

2 

(2.7%) 

19 

(26%) 

52 

(71.2%) 
7(9.6%) 

10 

(13.7%) 

50 

(68.4%) 

13 

(17.8%) 
*CS-Current smoker, **ES-Ex Smoker  

 

Among 73, 7(10%) students had smoking history (3-

current smokers & 4- Ex smokers), 22 (30%) students 

consumed alcohol (1-daily, 2- 2-3times/week, 19-rarely), 52 

(71%) students exercised & 7 students practiced Yoga at least 

once a week. All students consumed junk food (10-daily, 50- 

1-4times/week, 13-rarely). 

 

4. Discussion 

In the present study most of the boys (78%) 

belonged to normal BMI group. Ten boys (13.7%) were in 

obese group. Minimal number (4%) of students belongs to 

Thinness & at risk of overweight group. (Table 1)  None of 

the students had Poor PFI. 52% students showed Good PFI, 

and 48% had Average PFI. (Table 2) It was observed that 

calorie intake was significantly high among at risk 

overweight & obesity boys compared with normal BMI 

group. Thinness group consumed less calories compared with 

normal BMI group which was statistically significant. There 

was positive correlation observed between body mass index 

& calorie intake. (Table 3) This finding was consistent with a 

study conducted by Céline Bonnet et al[12] which reported 

that individual food consumption is clearly increasing with 
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the BMI. Overweight and obese people consume more lipids 

than lean people.  In contrast with this finding, another study 

conducted by Jetson E. Lincolon (1972)[13] reported that 

more obese consumed no more calories than the less obese 

groups. This study also reports physical activity levels of the 

more obese groups were not lower than those of the less 

obese groups. 

In the present study all boys consumed junk food in 

their diet but at risk of overweight & obese students 

consumed more junk food compared to normal BMI group. 

The more calories obtained from junk food in obese group 

was statistically significant.(Table 4) 

When PFI compared with nutritional status, physical 

fitness was less in all groups other than normal BMI group 

suggesting, boys with normal nutritional status show good 

PFI. Boys at risk of overweight & having obesity showed 

lesser PFI. There was negative correlation observed between 

body mass index & Physical fitness index in this study. 

(Table 5) Similar results were found by Vahid Ziaee et al., 

(2004)[14]
 

which also showed the inverse relationship 

between BMI & health related fitness tests. 

  The finding in the study reveales that, on 

comparison of BMI categories with PFI categories 61.4% of 

normal BMI students (57) and  only 20% of obese students 

(10) showed good PFI which was statistically 

significant.(Table 6) 

Among 73 boys, 9.6% students had smoking history, 

30% students consumed alcohol & 71% students performed 

exercise once a week. It was also found that 100% of the 

students consumed junk food. (Table 7) Earlier study 

conducted by Thilakarathne et al., (2011)[15] among children 

of primary school which reported that television viewing or 

computing was significantly high among boys. Children who 

engaged in watching television while consuming food 

reported poor diet consuming comparatively small quantities 

of vegetables, green leaves, and fruits daily with a high 

habitual intake of soft drinks, and fast foods. Overweight and 

obesity are emerging at an alarming rate, with boys 

particularly at risk.  

 

5. Conclusion 

The results of the present study revealed statistically 

significant better physical fitness index in normal BMI group 

as compared to at risk of overweight group. Physical fitness 

index normal group was more as compared to thinness and 

obese group which was not statistically significant. There was 

statistically significant more consumption of 24 hour calorie 

intake by obese group as compared to normal group. There 

was more consumption of junk food in obese group compare 

to normal group and thinness group which was statistically 

significant. Among total boys 10% students had smoking 

history, 30% students consumed alcohol & 71% students 

performed exercise once a week.  

Nutritional status in most of the students of private 

medical college is normal. 24 hour calorie intake and junk 

food consumption by obese and at risk Overweight  group 

was more as compared to normal group which lead to 

reduction in their physical fitness index. Moreover many 

students had good lifestyle habits like exercise & yoga but 

few had smoking and alcohol history also which also lead to 

their low fitness level. 

Additional research with larger samples and longer 

follow-up intervals is required to know other dietary & 

lifestyle habits in detail. Students should be made aware of 

healthy food choices & well-balanced diet, healthy lifestyle 

and the implications of this on health & performance. As 

future doctors, students must adopt good dietary habits & 

good lifestyle practices to attain a better quality of life.  
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The most common urological complication after renal transplantation is ureteral
obstruction. Traditionally, open surgical reconstruction was often the preferred
method for correcting this problem. Today, a number of minimally invasive
techniques are available to treat these complications. We report a case of early
post-transplant ureteric obstruction at the vesicoureteric junction managed by
endourologic procedures.
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Introduction
When compared with maintenance dialysis, renal
transplantation affords patients with end-stage renal
disease better long-term survival and a better quality of
life [1].Renal transplantation is associatedwithdrastically
improved 5-year survival rates (85.5 vs. 35.8%) in
comparison with dialysis, while costing the healthcare
system nearly three times less [2]. Although kidney
transplantation is associated with significant survival
and cost benefits, urologic complications after surgery
may occur. Streeter et al. [3] reported an overall major
urologic complication rate of 9.2% after 1535 consecutive
renal transplants. Ureteral complications were the most
common,with urine leak and obstruction occurring in 2.9
and 3.0% of the recipients, respectively.

Another recent series reported a urologic complication
rate of 8% [4] after renal transplantation. Urine leak
occurred in 1.8% of men and 4% of women, whereas
ureteral stricture formation was observed in 2.4% of
men and 1.2% of women. Vesicoureteral reflux after
transplantation is common, with an incidence ranging
from 50 to 86% [5,6]. We report a case of early
ureterovesical junction obstruction after surgery that
was managed by endourological techniques.

Case report
A 44-year-old married woman underwent live unrelated
(donor − stepmother) donor transplant. The immediate
postoperative urine output and vital parameters were
within normal range. Serum creatinine settled down to
0.8 mg% on the sixth postoperative day. On the seventh
postoperative day, her urine outputs started reducing

(150–60ml/h). Serum creatinine incresaed to 0.9 mg%
on the seventh postoperative day and to 1.2 mg% on the
eighth postoperative day. An emergency ultrasonography
revealed mild dilatation of the pelvicalyceal system of the
transplanted kidney and dilatation of the ureter up to the
bladder. Computed tomography (Fig. 1) confirmed the
same. Diethylenetriaminepentaacetic acid (DTPA)
radionuclide scan (Fig. 2) showed mildly reduced
cortical function of the transplanted kidney with
delayed images showing mild tracer retention
(glomerular filtration rate: 50ml/min).

A diagnosis of obstruction to the transplanted ureter at
the vesicoureteric junction was made. The patient was
taken-up for emergency retrograde ureteric catheter
insertion. Retrograde stenting was unsuccessful, as the
orifice was covered with yellowish plaque (Fig. 3). The
percutaneous antegrade approach was used to insert the
guide wire into the pelvicalyceal system. The guide wire
was manipulated down the ureter into the bladder, and
antegrade ureteric stenting was performed using a 6-Fr
ureteric DJ stent. In the poststenting period, the urine
outputs improved and the serum creatinine settled
down to 0.8 mg%. Once the patient improved
clinically, the patient was counseled for a permanent
endourologic procedure to dilate the lower ureter.
Direct vision endoureterotomy using holmium laser
was performed. The patient improved clinically.
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Discussion
About 1–4.5% of patients undergoing renal
transplantation develop ureteral obstruction [3,4,7].
Obstruction is most commonly seen in the distal
ureter. Devascularization injury to the ureter, leading
to intrinsic stricture formation, is the principle cause
in nearly 90% of the cases [8]. Technical errors during
the ureteroneocystostomy, extrinsic compression
(e.g. hematoma, lymphocele, abscess), kinking of a
redundant ureter, collecting system hematoma, a
stone transplanted with the kidney, and anastomotic
edema can be causes of obstruction during the early
postoperative (<3 months) period. Late obstruction
(>3 months) usually results from ureteral ischemia, but
vasculitis secondary to acute rejection, lymphocele,
fibrosis from immunosuppressant medications, and
ureterolithiasis may also occur [1].

Risk factors for the development of ureteral strictures
include donor age greater than 65 years, more than two
allograft renal arteries, prolonged cold ischemia time,
and a stentless anastomotic technique. Gonadal vessel
preservation, retrieval modality (open vs. laparoscopic),
and implantation technique (intravesical vs. extravesical)
have not been associated with stricture formation [9].
The most common presentation of ureteric stricture/
narrowing is asymptomatic deterioration of renal
function. Renal insufficiency usually develops early in
nonstented individuals and after stent removal in
patients with stented anastomoses. Evaluation is
usually carried out with either ultrasonography or
computed tomography. Computed tomography
remains advantageous because it can characterize the
presence and the extent of hydroureter and can also
identify sources of extrinsic and intrinsic obstruction.

Endourologic techniques such as retrograde ureteric
double J stenting and/or percutaneous drainage have
been routinely used to decompress the collecting
system before undertaking open ureteral reconstruction.
Retrograde ureteric stenting is often difficult and
challenging as the ureteroneocystostomy is performed
at the dome of the bladder. Hence, many consider
percutaneous nephrostomy tube placement as the first-
line intervention for ureteral obstruction. Several recent
series have reported the use of primary balloon dilation,
including a total of 94 patients. At a mean follow-up of
37.3months (range: 17–78months), the reported success
rate was 51% (range: 44–62%). Repeat dilatation was
effective only 25% of the time. One series found dilation
within 3 months of transplantation to be associated with
improved success (74 vs. 44%) [9].

Figure 1

CT KUB showing mild dilatation of the pelvicalyceal system of the
transplanted kidney and dilatation of the ureter up to the bladder. CT,
computed tomography; KUB, kidneys, ureters, and bladder.

Figure 2

DTPA radionuclide scan showing mildly reduced cortical function of
the transplanted kidney with delayed images showing mild tracer
retention.

Figure 3

Endoscopic image showing the presence of plaque (sloughed off
mucosa) at the ureteric orifice.
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Direct vision endoureterotomyhas gradually become the
preferred endourologic treatment option because it is
more effective and safer than blind ureteral dilatation/
incision. The endoureterotomymay be performed using
a cold knife, electrocautery, or Holmium laser. The
overall success rate from five series was 79% (range:
63–100%) at a mean follow-up of 29 months [9].

Conclusion
Ureterovesical anastomotic stricture is the most
common long-term urologic complication after renal
transplantation. Traditionally, these strictures were
managed by open surgical techniques. Today
endourologic techniques can be undertaken in select
patients (early presentation, partial obstruction, and
distal strictures less than 1 cm) with direct vision
endoureterotomy being the preferred technique.
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Abstract: 

Introduction: Heart is the important organ in the body which is essential for life. Proper functioning of the heart helps to lead 

normal life. These normal functions of the heart are carried out by the pumping of the blood from the different chambers of the 

heart to the different systems of the body. The blood which contains the nutrients is carried to the different organs of the body 

and prevents them from the consequences from its deprivation. Pumping of the blood is carried out by the contraction of the 

musculature of the heart and along with unidirectional flow of the blood through the valves present in the heart. Circumference 

and diameter of the orifices and valves vary from person to person. Aim of the present study is to measure the average size of the 

valve in the cadavers available in the Department of Anatomy by using cardiac sizer which could help the selection of the 

prosthetic valve in the cardiac surgery. 

Materials and Methods: The present study was carried out on 40 adult cadaveric hearts (30 males and 10 females). Left 

ventricle was dissected according to the Cunningham’s dissection manual. The aortic orifices and valves were exposed. The 

circumference of the orifice was measured by the cardiac sizer. The diameter was measured by Vernier caliper. 

Results: Mean diameter of aortic valve in male was 16mm whereas in female it was 12.9 mm. The mean circumference was 50.2 

mm in males, whereas 40.4 mm in females. The standard deviation (SD) for mean diameter was ± 2.81 and ±3.44 mm in male 

and female respectively. The circumference was ±7.89 and ±10.82mm in male and female respectively. (Table nos.5 & 6). 

Comparing the diameter in male and females, the diameter of the aortic valve was more in males than in females. (t= 3.103 DF= 

38 and p value=.004). The mean circumference was more in males as compared to females (t=3.101 DF=38 and p value=.004). 

Conclusion: The size of the aortic valve in the North Karnataka region was found to be less as compared to other studies. The 

present study might help cardio-thoracic surgeon as well the prosthetic valve manufacturing companies for the rough estimation 

of the aortic valve size 

Key words: Aortic orifice, aortic valve, cardiac sizer and Vernier caliper 

 

Introduction: 

Cardiovascular system is the earliest system to 

develop in the body. Development begins between 

2
nd

 to 4
th
 weeks of intra-uterine life. Heart develops 

from splanchnopleuric mesoderm, coelomic 

epithelium and neural crest cells. Valves of the heart 

develop from the proliferation of the 

endocardium.The valves of the heart maintain the 

unidirectional blood flow which are four in number 

viz, aortic, pulmonary, tricuspid and mitral. Tricuspid 

valve situated between right atrium and right 

ventricle. Mitral valve is between left atrium and left 

ventricle. Pulmonary valve regulates blood flow 

through the pulmonary trunk, where as aortic valve 
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regulates through the aorta. These valves regulate the 

inflow and outflow mechanism.   Aortic valve 

prevents the backflow of the blood into the left 

ventricle. For the proper functioning of the heart all 

valves of the heart should be intact. Apart from 

congenital anomalies, acquired heart diseases can 

damage the valves of the heart. Syphilis, Marfan’s 

syndrome and rheumatic fever may involve the aortic 

valve
1
.The sedentary life style also leading the heart 

diseases, which accounts to rise in mortality and 

morbidity among humans.
2
In such conditions they 

are to be replaced completelyby surgery. For this 

purpose accurate measurements of these valves are 

required. Severe damage to the heart valves can be 

corrected with prosthetic valves.
3
 

Evaluation of the stenosis, dilatation and 

cardiac enlargement can be done by the measurement 

of valve circumference. From these guidelines 

surgeon can aim to insert prosthesis of appropriate 

size.  The detailed knowledge of the normal anatomy 

of heart valve is necessary for the valve pathologies 

by imaging modalities, manufacturing prosthetic 

valves of appropriate size and surgical correction of 

damaged heart valves. It is essential that knowledge 

of the anatomy of the valve is fundamental in 

understanding key principles involved in valvar 

replacement. This study is done on 40 cadavers of 

both sexes and different age groups. Among them 30 

were males and 10 were females. An attempt is made 

to compare the measurements of circumference of 

aortic valve with that of previous studies for 

standardization which can help in prosthetic valve 

manufacturing. In this study the measurements were 

taken by using cardiac sizer, thread andVernier 

caliper. 

Materials and methods: 

Forty human hearts were dissected from the cadavers 

available in the KLE University’s J.N.Medical 

College Department of Anatomy. Among 40 

cadavers, 30 were males and 10 were females. 

Cadavers received were from the North Karnataka 

Region. Dissection was done according to the 

Cunningham’s Manual of dissection.Following 

incisions were taken.Parasternal incisions were taken 

from first to sixth intercostals spaces. Ribs and 

cartilages were cut open. Sternum was cut at the 

sterno-clavicular joint and the clavicles were 

separated. Sternum was pulled downwards the 

thoracic cavity was opened. Pericardium was cut and 

the great vessels were separated. The heart was taken 

out from the thoracic cavity. Transverse incision was 

taken through the half of superior vena cava and aorta 

at the junction of ascending aorta with the arch of 

aorta. Then the knife was turned inferiorly and 

another cut was taken longitudinally in between 

superior vena cava and aorta. The incision was 

extended inferiorly up to the apex of the heart. The 

slice was turned forwards; this exposes the cavity of 

ventricle and aortic vestibule. 

The aortic root is the direct continuation of 

the left ventricular outflow tract. The orifice lies in 

the right posterosuperior part of the ventricle i.e. 

relative to the sub pulmonary infundibulum.Aortic 

root extends from the basal attachment of the aortic 

valvar leaflets within the left ventricle to their 

peripheral attachment at the level of the sinutubular 

junction.
4
the aortic valve components are the sinuses 

of Valsalva, the fibrous interleaflet triangles, and the 

valvar leaflets themselves.This valve is the same as 

the pulmonary valve except that the valves are 

thicker and differently placed (named two anterior 

and one posterior) and the aortic sinuses are 

larger.Normal hearts were chosen for the study. 

Abnormal diseased, pathological and calcified valves 

were excluded. The materials used were digital 

Vernier caliper, foot ruler, thread and cardiac sizer. 
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Objectives/aims: 

Following observations were noted. (Both in males 

and females). 

1. Annular diameter of the aortic valve.  

2. Calculated circumferences from the diameter using 

the formula C=πxD 

Materials used in the procedure. 

 

Fig.1. Digital Vernier caliper. Fig.2. Measurement of Diameter                        

of the aortic valve by Vernier caliper.                                             

 

Fig.3. Cardiac Sizer. Fig.4. Measurement of diameter  

by Cardiac Sizer.      

Table No: 1. Annular diameter and circumference of aortic valve. (In Male). 

Sr. Nos. Diameter of aortic valve. 

 (In mm). (D). 

Calculated 

circumference 

πxD (mm). 

No of specimen. Percentage. 

1. 11.47 36.01 2 7.0 

2. 13.22 41.51 3 10.0 

3.  14.79 46.44 4 13.0 

4.  15.19 47.69 2 7.0 

5.  16.54 51.93 7 23.0 

6.  17.40 54.63 5 17.0 

7. 18.20 57.14 2 7.0 

8. 19.52 61.29 3 10.0 

9.  20.21 63.45 1 3.0 

10. 10.06 31.58 1 3.0 

   30 100% 
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Table No: 2. Annular diameter and circumference of aortic valve. (In Female). 

Sr. Nos. Diameter of aortic valve. 

 (In mm). (D). 

Calculated 

Circumference 

πxD (mm). 

No of specimen. Percentage. 

1. 7.43 23.35 1 10 

2. 9.20 28.8 1 10 

3. 10.94 34.35 2 20 

4. 11.50 36.11 1 10 

5. 12.93 40.61 1 10 

6. 15.88 49.9 2 20 

7. 16.16 50.74 1 10 

8. 17.90 56.20 1 10 

   10 100% 

 

Table No: 3. Frequency distribution table of diameter and circumference of aortic valve. (In Male). 

Sr.Nos

. 

Diameter (D). Circumference. Frequency Percentage. 

1. 10.06-13-22 31.58-41.51 6 20 

2. 14.79-16.54 46.44-51.93 13 43 

3. 17.40-20.21 54.63-63.45 11 37 

   30 100% 

 

Table No: 4. Frequency distribution table of diameter and circumference of aortic valve. (In Female). 

Sr. Nos. Diameter(D). Circumference. Frequency Percentage. 

1. 7.43-10.49 23.35-34.35 4 40 

2. 11.50-15.88 36.11-49.9 4 40 

3. 16.16-17.90 50.74-56.20 2 20 

   10 100% 

 

Table No: 5. Mean diameter and circumference of aortic valve (Male). 

Sr.Nos. Parameters. Mean  +SD (mm) 

 

Range Value (mm). 

1. Diameter of aortic valve 16 ±2.81 SD(mm) 10.06-20.21. 

2. Circumference of aortic valve 50.2 ± 7.89 SD (mm) 31.58-63.45 

 

Table No: 6. Mean diameter and circumference of aortic valve (Female). 

Sr. No. Parameters. Mean ±SD (mm) Range value (mm). 

1. Diameter of aortic valve 12.9 ±3.44 SD (mm) 7.43-17.90 

2. Circumference of aortic valve 40.4 ± 10.82 SD (mm) 23.35-56.20 

 

Results and observations: 

In the present study, annular circumference of aortic 

valve was found to be in the rangeof 31.58 to 

63.45mm in males.In females the range was from 

23.35 to 56.2mm.(Table No 1). 

In males:Out of 30 cadaveric hearts, only 1(3%) 

heart had maximum annular circumference of 

63.45mm. whereas 1(3%) of them had minimum 

circumference of 31.58mm. 

Maximum 7(23%) hearts had the aortic valve 

circumference of 51.93mm followed by 5(17%) 

54.63mm, then 4(13%) 46.44mm, then 3(10%) 

41.51mm and then 3(10%) 61.29mm. 
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Majority (73%) of hearts had aortic valve 

circumference ranging from 41.51 to 57.14mm.  

In females:The results are as follows.(Table No 2). 

Out of 10 cadaveric hearts only 1(10%) heart had 

maximum annular circumference of 56.2mm whereas 

1(10%) of them had minimum circumference of 

23.35mm. 

Maximum 2(20%) and 2 (20%) hearts had the aortic 

valve circumference of 34.35 and 49.9mm 

respectively followed by 1(10%) 23.35 and then 

1(10%) 56.2mm. 

Majority (80%) of hearts had aortic valve 

circumference ranging from 23.35 to 49.9mm. The 

frequency of distribution of valve in male and female 

is shown in table no 1and 2. 

Similarly,in males the diameter of aortic valveranged 

from 10.06 to 20.21mm. 23% of hearts had aortic 

valve diameter of 16.54mm followed by 11.47mm, in 

71% hearts only 1(3%) of heart had maximum 

diameter of 20.21mm and 1(3%) of heart had 

minimum diameter of 10.06mm. 

Majority of hearts (80%) had aortic valve diameter 

ranging from 14.79 to 19.52mm. 

In females:The diameter of aortic valveranged from 

7.43 to 17.9mm. 40% of hearts had aortic valve 

diameter of 10.94 and 15.88 mm followed by 

9.20mm in 40% hearts only 1(10%) hearts had 

minimum diameter of 7.43mm and 1(10%) heart had 

maximum diameter of 17.9mm.  

Majority of hearts (80%) had the aortic valve 

diameter ranging from 9.2 to 16.16 mm. (Table 

no.3&4). 

Mean diameter of aortic valve in male was 16mm 

whereas in female it was 12.9 mm. The mean 

circumference was 50.2 mm in male, whereas 40.4 

mm in female, while the standard deviation (SD) 

was± 2.81 and ±3.44 mm in male and female 

respectively. The mean circumference was ±7.89 and 

±10.82mm in male and female respectively. (Table 

no.5 & 6). 

Comparing the diameter in male and females the 

diameter of the aortic valve was more in males than 

in females. (t=3.103 DF=38 and p value=.004). 

The mean circumference was more in males as 

compared to females (t=3.101 DF=38 and the p 

value=.004). 

Here, t – student’s’ test 

DF – Degree of Freedom. 

Discussion: 

The earliest documentation in the Anatomy of the 

aortic valve complex started from the Renaissance 

with the drawings and descriptions by Leonardo da 

Vinci (1513). Many literatures and articles were 

devoted to this topic.
5-7

 

In the recent years, there is an increase in the interest 

in the study of Anatomy of heart. The important 

event being the frequent use of conservative surgical 

techniques for repairing or replacing cardiac valves. 

Even in mechanical valves prosthesis the 

thromboembolic complications, ruptures, restenosis 

and calcifications are the major cause of morbidity 

and mortality in patient undergoing valvar 

replacement. So considering these complications an 

ideal substitute for natural valve, either mechanical or 

biological providing longevity or low 

thrombogenecity is yet to be found.
8,9&10

 

The interest in the morphology of cardiac valves 

which during 60’s and 70’s was limited to the 

pathological features due to the large number of 

valves replacements.Detailed knowledge of the 

anatomical characteristics of the aortic valve should 

improve in understanding of the anatomy. This 

knowledge can help to obtain better results in 

conservative procedures. This promotes to normal 

functions of the valve. Some technical difficulties 

were found during the surgical repair of the aortic 
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valve due to its anatomical features and conditions of 

the cusps.
11

Specific studies of the anatomy of the 

aortic valve were carried out by Silver and Roberts.
12

 

In present study, annular circumference of the valve 

was found to range from 31.58 – 63.45mm (in males) 

whereas 23.35 – 56.20mm (in females). Majority 

(73%) of hearts had aortic valve circumference 

ranging from 41.51 to 57.14mm (in males) whereas 

in females (80%) of hearts had aortic valve 

circumference ranging from 23.35 to 49.9mm. 

Similarly the diameter of valve was found to 

range from 10.06 – 20.21mm in males whereas 7.43 

– 17.90mm in females. Majority of hearts (80%) had 

aortic valve diameter ranging from 14.79 to 

19.52mm.in males, whereas in females (80%) had the 

aortic valve diameter ranging from 9.2 to 16.16 mm. 

The observations regarding the aortic valve 

show variable findings depending upon the method 

used in this study. The diameter and circumference 

obtained in the present study was variable from the 

previous studies conducted. (Table no.7).In present 

study, measurements of aortic valve annular diameter 

& circumference weremorein male and female as 

compared to previous observations given by Westaby 

S. (1984) &Kazman et.al (1988).It is less to study 

conducted bybyKoujichida et.al (1994), Marcelo B.J 

(1999) ,Krishnaiah M.(2012) & Dr. S. Ilankathir 

(2015).After discussing normal anatomy of the aortic 

valve, mention should be made regarding prosthetic 

valves. Two most commonly implanted aortic valves 

are the Edwards SAPIEN prosthesis and Core Valve 

Re volving.Edwards SAPIEN prosthesis valve 

consists of  a ballon expandable, cylindrical frame 

composed of stainless steel to which is attached a 

trifoliate, equine pericardium heart valve.
13 & 14

  The 

second type is of CoreValveReValving System 

consists of a self-expandable, trilevel frame 

composed of nitinol to which is attached a trifoliate, 

porcine pericardium heart valve.
15

 

Table 7. Comparison of aortic valve size between previous study and present study 

Sr. 

No 

 

Name of 

authors 

 

Year 

 

Circumference(mm) Diameter(mm) Method of study 

Male Female Male female 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Westaby S. 

Kazman et.al 

Koujichida et.al 

Marcelo B.J. 

Krishnaiah M. 

Dr. S.ilankathir 

Present study 

1984 

1988 

1994 

1999 

2012 

2015 

- 

40.81 ±1.3 

40.11 

70.3 ±0.7 

68.94 

70.98 

70.54 

50.2 ±7.9 

--------- 

40.03 

-------- 

--------- 

60.72 

--------- 

40.4 ±10.8 

12.99 ±2.1 

12.77 

22.38 ±1.3 

21 ±3.6 

22.60 

22.46 

16 ±2.81 

3.4--------- 

12.74 

---------- 

---------- 

19.33 

---------- 

12.9 

Dissection 

2D Echo 

Dissection 

do 

do 

do 

Cardiac sizer & 

digital caliper 

after dissection 

 

Conclusion: 

We observed that, after the study of the described 

parameters of the aortic valve annulus showed 

variations in its measurements. The size of aortic 

annular diameter and circumference in the North 

Karnataka region was found to be less as compared to 

other studies. This study might help cardio – thoracic 

surgeon as well the prosthetic valve manufacturing 

companies for the rough estimation of the aortic 

valve size. The precise knowledge of aortic valve 

architecture is necessary for the development and 

manufacture of the prosthesis. In addition, 

understanding and knowledge of the structure and 

function of the normal and pathological cardiac 

valves are crucial for the selection of the patients for 

surgery and for planning the best treatment to be 
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adopted. Despite the above studies, there is need for 

further investigation of this subject and this study 

aims to assess the Anatomy of the aortic valve. 
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ABSTRACT  

Introduction: Human papillomavirus (HPV) is identified as the 

primary agent of cervical cancer and is the most common 

sexually transmitted disease in women especially in HIV 

infected women.  Many studies have shown that Polymerase 

chain reaction (PCR) is the most sensitive method for the 

detection of HPV cervical samples as compared to 

conventional methods of detection of HPV infections.  

Objective: This study aimed to compare the detection by of 

human papillomavirus (HPV) DNA in cervical specimens by 

using two different primers MY09/11 and G5/G6.   

Methods: Two hundred and fourteen women who came to the 

department of Obstetrics and gynecology were enrolled in the 

study. In the first step all 214 samples were tested for the 

presence of HPV by Roche Linear array (RLA) genotype assay 

and thirty three samples which was positive for HPV in RLA 

were further tested for HPV DNA by using 2 different primers.   

Results: From the 33 samples which were positive in RLA, 

HPV DNA was detected in 63.7% (21 of 33) and 72.73% (24 of 

33) of the samples by using the MY09/11 and the G5/G6 

primer sets, respectively. Among the 24 HPV-positive samples, 

21  (63.7%)  were  detected  by  one  or  both  methods  and  3  

 

 
 

 
(9.09%) were detected only by G5/G6 primer set. 

Conclusion: This study suggests that more than one type of 

oligonucleotide primers should be used in clinical samples to 

increase sensitivity for the detection of HPV. 

 
Key words: Cervical cancer, RLA, HPV-PCR, MY09/11, 

G5/G6. 
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INTRODUCTION 

Cervical carcinoma is the fourth most common cancer of women 

worldwide which is due to Human papillomavirus infection. Current 

estimate indicate that 520 000 new cases are diagnosed every 

year and more than 270 000 deaths occur from this disease, more 

than 85% of these deaths are reported from less developed 

regions1. These estimates represent 7.5% of all female deaths 

due to cancer. The majority of cases are squamous cell carcinoma 

followed by adenocarcinomas2-5.  

Human papillomaviruses (HPV) belongs to DNA viruses whcih 

infect cutaneous, mucocutaneous and mucosal epithelial cells of 

human beings which most commonly causes subclinical infections 

without physical symptoms. Until now, more than 170 HPV 

genotypes have been identified6 and these are characterized on 

the basis of the study of complete genomes, and the data shows 

that a larger number of unidentified genotypes still exists7. Out of 

this more than 45 types of which gets typically transmitted   

through   sexual   contact    which   infect   the   anogenital   region  

(anus and genitals) and mucosal regions8. These mucosal types 

have been further classified into 2 categories as High risk types 

(16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, and 82), and 

low-risk HPV types (6, 11, 40, 42, 43, 44, and 70).9 It has been 

proved by several studies that infection with certain types of the 

human papillomavirus (HPV) is the primary risk factor for cervical 

cancer and its precursor lesions10,11 and it has been shown that 

high risk HPV types are most commonly associated with several 

malignant diseases, of which cervical cancer is of prime 

significance. High risk HPV type DNA has been detected in 99.7% 

of cervical cancer tissue specimens12, and also the persistent 

infections with an oncogenic HPV type, particularly HPV type 16 

(HPV-16) or HPV-18, are recognized as an important cause of 

cervical cancer.  

Several studies have shown that human papillomavirus (HPV) 

infection rate is higher in human immunodeficiency virus         

(HIV) infected women than HIV uninfected women, and these HIV  

http://www.ijmrp.com/
https://en.wikipedia.org/wiki/Sexually_transmitted_infection
https://en.wikipedia.org/wiki/Sexually_transmitted_infection
https://en.wikipedia.org/wiki/Anus
https://en.wikipedia.org/wiki/Genitals
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infected women are also at higher risk for persistent infection and 

further progression to malignancy13-16. In addition to this few 

studies have shown that HPV may be a cofactor in HIV 

acquisition17,18. 

Many studies have shown that HPV genotyping is of importance 

for the study of the natural history of infections with one or multiple 

HPV types and their role in persistence and progression of 

cervical lesions and also for the monitoring of success of 

vaccination and vaccine efficacy. 

In developed countries, several screening programmes are in 

place which enables women to get screened regularly, making 

most of the pre-cancerous lesions identifiable at early stages 

which can easily be treated so as it can be prevented in 

approximately 80% of cases. 

In developing countries, due to lack of access to effective 

screening methods and lack of awareness among the people, 

these diseases are often not identified until it is further advanced 

and further symptoms are developed. In addition, this makes 

prospects for treatment of such late-stage disease poor which 

results in a higher incidence of death from cervical cancer. 

The high mortality rate from cervical cancer globally (52%) could 

be reduced by effective screening and treatment programmes19. 

Even though HPV infection can be detected by preventive 

examinations like a Pap smear test, or pathological test by 

colposcopy directed cervical biopsy, this is often not possible due 

to its less sensitivity and specificity. However, the presence of 

HPV can be confirmed with high accuracy in terms of high 

sensitivity and specificity, by identifying the viral genome present 

in cervical lesions by molecular methods20. 

Currently there are several techniques available for the molecular 

diagnosis of HPV, ranging from a conventional Polymerase Chain 

Reaction (PCR) to complex methods, such as real-time PCR, 

hybrid capture assay(HC2), cobas HPV test, Roche linear 

array21,22. The PCR technique is still considered the most reliable 

method for HPV diagnosis due to its simplicity and cost 

effectiveness as compared to high throughput sequencing tests 

which are in a way more expensive.  

The PCR system commonly uses MY09/MY11 and G5/G6 primers 

that amplify the L1 region of viral genome. These primers are 

effective for amplifying a wide spectrum of HPV genotypes in cells 

obtained from cervical smears. The MY09-MY11 primer set is 

synthesized with several degenerate nucleotides in each primer 

and is thus a mixture of 25 primers with approximately 450bp23,24. 

The GP5+-GP6+ primer set consists of a fixed nucleotide 

sequence for each primer with approximately 150bp and detects a 

wide range of HPV types by using a lowered annealing 

temperature during PCR24. Several studies indicate that testing for 

HPV by any single method or technique may not give the true 

prevalence of HPV in cervical samples25,26. This study aimed to 

investigate HPV infection in HIV infected women with positive 

PCR-RLA assay results, to verify the performance of MY09/ MY11 

and G5/G6 primer sets for HPV detection. 

 

METHODS 

Study population 

This is a cross-sectional study of 214 HIV-infected women aged 

from 18- 45 years, attending department of Obstetrics & 

Gynecology at KLE’s Prabhakar Kore hospital and medical 

research  center,  Belagavi, India.  The study was approved by the  

human research ethics committee of the KLE University, Belagavi, 

India in June 2013, and informed consent was obtained from all 

the study participants after providing the study fact sheet. 

Sample collection and methods  

Cervical sample were collected from the transformation zone of 

the cervix using the DNA collection device (cytobrush) which were 

rinsed in 20ml of PreservCyt® vial (Hologic, Inc.). Samples were 

immediately stored at 4°C and transported to the laboratory at the 

department of Microbiology where they were further stored at -

20°C until DNA extraction. Simultaneously, data collection, clinical 

examination, Papanicolaou smear (Pap-smear) sampling and 

colposcopy were performed during the same procedure whenever 

required.  

Sample processing for DNA Extraction 

DNA extraction of the cervical specimens was carried out at 

National Aids Research Institute (NARI), Pune. Cervical lavage 

samples which were collected in PreservCyt® and stored at -20°C 

were processed in a biosafety cabinet in a laboratory physically 

separated from where the PCR amplification was performed. DNA 

of both HPV and cellular, was released by lysing cervical cell 

specimens using lysis buffer supplied with the Roche Amplicor 

HPV kit under denaturing conditions at elevated temperatures in 

the presence of proteinase K followed by DNA purification in 

columns with a silica-based membrane using vacuum processing. 

DNA Amplification 

All the pre and post DNA extraction processes were carried out in 

a separate rooms and cabinets at National Aids Research Institute 

(NARI), Pune which are at different spaces so as to avoid further 

errors due to contamination. Blank controls were included during 

the extraction process to monitor contamination and errors.  

1. Linear array HPV (RLA) 

All the extracted DNA samples were subjected to linear array 

genotyping assay (Roche Diagnostics, Indianapolis, IN, USA) for 

amplification and further identification of the genotype. The Linear 

array genotyping assay is based on PCR amplification of target 

DNA using HPV primers, hybridization of the amplified product to 

oligonucleotide probes and their detection by colorimetric reaction. 

Particularly, the master mix contains primers for the amplification 

of a 450-bp fragment of the L1 region of more than 37 HPV 

genotypes and a 268-bp fragment of the human β globin gene. 

The detection and genotype determination was performed using 

the denaturated amplified DNA and an array of oligonucleotide 

probes, located in the polymorphic region of L1 that permitted 

independent identification of individual HPV genotypes. Negative 

samples were included in each assay to establish the specificity of 

the test. 

2. Sample selection for testing with two different primers 

Among the 214 women who attended Obstetrics & Gynecology 

clinic 33 samples yielded positive results in Linear array genotype 

assay and these samples were selected to test for HPV-DNA by 

PCR using the different primers MY09/11 and G5/G6. 

3. DNA Amplification using MY09/11 and G5/G6 primers 

Two different pairs of oligonucleotides primers were used in this 

study to detect HPV in cervical samples that is MY09/MY11, 

G5/G6.  In order to standardize the amount of material used equal 

volumes of DNA extract were used for PCR with two different 

primers. PCR reactions for both the primers were carried out 

separately by following the standardized protocol and also the 

manufacturer’s instructions.  
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The PCR amplification was carried out separately using MY09/11 

and G5/G6 primers to amplify L1-region of HPV genome. In one 

set of PCR, Consensus primers MY09/11 were used, in a mix 

containing Taq DNA Polymerase Master Mix (QIAGEN®), and 10 

pmol of primers PC04/GH20 for the simultaneous amplification of 

a 248bp product of the human β-globin housekeeping gene. 

Amplifications were performed with an initial denaturation step of 

15min at 95°C, followed by 40 cycles (1 min of denaturation at 

94°C, annealing at 55°C/1 min and an extension step at 72°C/5 

min) and a final extension of 72°C/10 min.  

In another set of PCR, G5/G6 primers were used, in a mix 

containing Taq DNA Polymerase Master Mix (QIAGEN®), and 10 

pmol of primers PC04/GH20 for the simultaneous amplification of 

a 248bp product of the human β-globin housekeeping gene. 

Commercially available positive controls were used during the 

PCR assay. Amplifications were performed with an initial 

denaturation step of 15min at 95°C, followed by 40 cycles (4°C/1 

min, 55°C/1 min and 72°C/1 min) with a final extension of 72°C/5  

min. Commercially available positive controls and water as a 

negative control for both the PCR reactions. After amplification the 

products were then visualized on 2% agarose gels containing 10 

µL of ethidium bromide/100 mL agarose, under UV light.  

 

Table 1: General primers sequences for HPV DNA detection 

Primer Sequences* (5’-3’) Size (bp) 

MY11 GCMCAGGGWCATAAYAATGG ~ 450 

MY 09 CGTCCMARRGGAWACTGATC 

G5 TTTGTTACTGTGGTAGATAC ~ 150 

G6 GAAAAATAAACTGTAAATCA 

 

STATISTICAL ANALYSIS 

Mc Nemar test was performed to assess the difference between 

MY09/11 and G5/G6 primer sers with positivity of HPV DNA. The 

data were analysed by using SPSS software (Chicago, IL, USA), 

20.0 version. The statistical significance was set at 5% level (p 

<0.05).  

 

Table 2: Percentage of DNA of HPV detection with oligonucleotide primers pairs 

HPV DNA detection MY09/ 11 (n=33) G5/ G6 (n=33) P value 

Negative 12 09 0.2500 

Positive 21 24 

 

Table 3: Comparison of G5/G6 and MY09/11 in assessment of HPV status 

  

  

  

 MY09/11 

  

  

Results G5/G6 

Positive Negative Total % 

Positive 21 0 21 63.64 

Negative 3 9 12 36.36 

Total 24 9 33 100.00 

% 72.73 27.27 100.00  

Mc. Nemar, p=0.2500, NS 

 

Table 4: Sensitivity and specificity 

Sensitivity 87.50 

Specificity 100.00 

Positive predictive value 100.00 

Negative predictive value 75.00 

Disease prevalence 0.73 

 

 

Figure 1: Agarose gel stained with blue green loading dye showing PCR electrophoretic profile using  
PCO3/PCO4 oligonucleotide primers for human ß-globin gene detection corresponding to ~110 pb 

PCR: polymerase chain reaction; HPV: human papillomavirus; L: ladder;  
C+: positive control; C-: negative control. 
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Figure 2: Agarose gel stained with blue green loading dye showing PCR electrophoretic profile  
using MY09/11 oligonucleotide primers for HPV DNA detection corresponding to ~450 pb 

PCR: polymerase chain reaction; HPV: human papillomavirus; L: ladder;  
C+: positive control; C-: negative control. 

 

Figure 3: Agarose gel (1,5%) stained with blue green loading dye showing PCR electrophoretic profile  
using G5/G6 oligonucleotide primers for HPV-DNA detection corresponding to ~150 pb 

PCR: polymerase chain reaction; HPV: human papillomavirus; L: ladder;  
C+: positive control; C-: negative control. 

RESULTS 

All 214 samples were amplified for HPV DNA and genotypes were 

identified by Linear array genotype assay (Roche Diagnostics, 

Indianapolis, IN, USA), which yielded high risk HPV genotypes in 

33 samples.   

Thirty three samples which were positive in Linear array genotype 

assay were evaluated by using two different oligonucleotide 

primers MY09/11 and G5/G6 by HPV-DNA analysis by PCR. HPV 

DNA was detected in 63.7% (21 of 33) and 72.73% (24 of 33) of 

the  samples  by  using  the  MY-PCR and the G5/G6 -PCR primer  

 

sets, respectively. Among the 24 HPV-positive samples, 21 

(63.7%) were detected by one or both methods and 3 (9.09%) 

were detected only by G5/G6 primer set. There was good 

agreement between the two PCR systems in the detection of HPV 

DNA. There was no statistical significance between the two 

oligonucleotides primers used in PCRs. The sensitivity and 

specificity in the detection of HPV DNA between two primer sets 

was found to be 87.50% and 100% respectively. The positive and 

negative predictive values are respectively 100% and 75%. 
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Figure 4: Comparison of G5/G6 and MY09/11 in assessment of HP status 

DISCUSSION 

Now a days PCR is most commonly used in clinical, research and 

diagnostic laboratories to detect HPV infections. For the L1 region, 

two oligonucleotides primers systems are commonly used: 

MY09/MY11 and G5/G6. Both of these primers detect a wide 

range of HPV DNA. Degenerated MY09/MY11 oligonucleotide 

primer uses annealing high temperature (55ºC) and can amplify 

multiple HPV infections. 

However, G5/G6 oligonucleotide primer has lower annealing 

temperature (42ºC) compared to MY09/11 primer, allowing the 

best amplification by single genotype HPV infections23. 

In our study we have compared the two major primer sets used for 

PCR amplification for HPV DNA in a group of positive samples 

obtained from Liner array assay results from cervicovaginal 

samples obtained from HIV infected women. 

Each PCR method showed a high level of reproducibility when 

compared to itself, as previously demonstrated with the MY09/11 

and G5/G6 assays in different laboratories27. 

In our study we observed a greater number of positive samples 

using G5/G6 oligonucleotides, when compared to MY09/MY11. 

However, there was no statistical difference between the two 

oligonucleotides used in PCRs (p = 0.2500) but clinical 

significance is seen since G5/G6 primer set detected 3 more 

samples as positive compared to 21 from MY09/11 primer set. 

Our results were similar to walboomers study and Remmerbach 

studies11,28. 

According to Poljak et al.29 and Vince et al.30, one cannot rule out 

the possibility of false negative results in PCR due to low 

concentration of DNA in the clinical samples and the also due to 

the presence of PCR endogenous inhibitors or from faulty sample 

processing.  

In a study by walboomers11, they compared the sensitivity of these 

oligonucleotides primers for PCR in cervical biopsies where the 

authors demonstrated that the two oligonucleotides primers used 

were equally sensitive, with a correlation of 98%. Using G5/G6, 

the authors found HPV positivity of 95% with MY09/MY11            

of  94%. Qu et al.23,  compared  the  detection  rates  of  the  same  

 

oligonucleotides primers used in our experiment (MY09/MY11 and 

G5/G6) in cervicovaginal washing sample, they found DNA of 

HPV in 45.5% and 42.8%, respectively, with no statistical 

difference between the two oligonucleotides used in PCRs, only in 

the evaluation of HPV types detected by each pair of 

oligonucleotide, result similar to ours, which also showed no 

statistical difference. 

Remmerbach et al.28, through oral mucosal smears analysis of 

patients suspected of carcinoma lesions, reported that HPV 

detection with G5/G6 oligonucleotides was higher than 

MY09/MY11 oligonucleotides. 

 

CONCLUSION 

Both MY09/MY11 and GP5/GP6 primer sets amplified a wide 

spectrum of HPV genotypes in cervicovaginal samples and 

detected similar results of HPV positivity but since G5/G6 primers 

detected additional 3 samples as positive our study suggests that 

more than one type of oligonucleotide primer should be used in 

clinical samples to increase the sensitivity in HPV detection. 
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Introduction 
 

Coagulase negative Staphylococci (CONS) 

form the major part of the skin flora of man  

and other mammals and were considered to 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

be non-pathogenic in past. However 

infections with these have been reported 

since 1950 with increasing frequency.
[1]
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Coagulase negative staphylococci (CONS) being the most common inhabitants of 

skin and mucous membranes are known to be the commonest opportunistic 

pathogens causing infections among the immune compromised hosts as well as the 

patients with medical devices such catheters, prosthetic heart valves and 

orthopaedic prosthesis. In recent years, an increase in the number of methicillin 

resistant coagulase negative Staphylococci (MRCONS) strains has become a 

serious public health problem, as the resistance for this antibiotic implies resistance 

to almost all the beta–lactum antibiotics. To assess the antibiotic susceptibility 

pattern of coagulase negative staphylococci with special reference to methicillin 

resistance. A total of 120 strains of CONS isolated in pure culture from various 

clinical samples were subjected to speciation and antibiotic susceptibility pattern 

with special reference to methicillin. In addition these isolates were also tested for 

slime production and beta-lactamase production. Antimicrobial susceptibility 

testing was performed by Kirby Bauer disc diffusion method. Out of 120 CONS 

isolates, 65.5% were S. epidermidis, 15% S. saprophyticus, 10.83% S 

haemolyticus, 3.33% S. Scuiri, 1.67% S hominis, 1.67% S Xylosus, 1.67% S 

Cohnii, 0.83% S Simulans. Majority of the isolates were from pus followed by 

blood and urine. Among the various organisms 55.83% were slime producing 

organisms. 37.5% isolates showed Beta-lactamase production and 40% of the 

species showed resistant to methicillin antibiotic. Most of the species had also 

showed resistance to penicillin, ampicillin and gentamicin. The increasing 

recognition of CONS & emergence of drug resistance demonstrates the need for 

characterization and determination of antibiotic susceptibility of CONS with 

special reference to methicillin has become warranted. 
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CONS had become the most common 

causative agents leading onto infections in 

immuno-compromised hosts particularly 

patients with cancer, burns, end stage renal 

disease and renal transplantation and of 

infections related to indwelling catheters, 

shunts and prosthetic device.
[2]

 They cause 

infections like septicaemia, endocarditis, 

osteomyelitis, urinary tract infection and 

peritonitis.
[3]

  

 

The most frequently encountered CONS 

species associated with human infections 

was S. epidermidis, particularly associated 

in patients with intravascular catheters. It is 

the most predominant agent of nosocomial 

bacteremia, endocarditis, urinary tract 

infection, surgical wound infection, 

ophthalmic infections, intravenous catheter 

infection and infection of various prosthetic 

devices. The second most frequently 

encountered CONS species is 

S.haemolyticus, implicated in native-valve 

endocarditis, septicemia, peritonitis & 

wounds, bone & joint infections. Similarly 

S.saprophyticus causes urinary tract 

infections in young healthy sexually active 

women. Infection with S. lugdunensis is 

seen in endocarditis with massive valve 

destruction.
[4] 

 

 

An increase in the number of methicillin 

resistant coagulase negative Staphylococci 

(MRCONS) strains has become a serious 

clinical and epidemiological problem as 

resistance to this antibiotic implies 

resistance to all the beta-lactum antibiotics. 

Accuracy and promptness in the detection of 

methicillin resistance is very much 

important in ensuring correct antibiotic 

treatment in the infected patients so that the 

control of MRCONS can be achieved in the 

hospital environments.
[5] 

Slime is one of the 

virulence marker which is believed to make 

the microorganism insusceptible to certain 

antibiotics.
[6]

 Detection of slime producing 

and beta-lactamase producing strains help in 

establishment of CONS as a pathogen. As of 

today only very few studies had been done 

in southern India to assess the methicillin 

resistance among the CONS, so the present 

study has been undertaken to identify, 

speciate and to know the antibiotic 

susceptibility pattern of CONS with special 

reference to methicillin resistant, as they are 

considered to be one of the most important 

pathogens causing severe debilitating 

infections. In addition to this the isolates 

were also tested for slime production and 

beta-lactamase production 

 

Materials and Methods 
 

The study was conducted over a period of 

one year in the Department of Microbiology, 

J.N Medical College, Belagavi. A total of 

120 CONS isolated from clinical samples 

such as pus, urine, blood, endotracheal tube 

tip, cervical swab, pleural fluid, amniotic 

fluid and CSF were included in the study. 

Gram positive cocci in clusters seen in a 

Gram stained smear along with pus cells, 

repeatedly isolated from the same lesion, 

found relevant by critical appraisal of 

clinical picture were included. CONS 

isolated along with other bacteria (mixed 

culture), with no clinical correlation of 

symptoms were excluded. 

 

A detailed clinical history was obtained 

from each patient. Isolates were identified & 

speciated based on Gram stain, colony 

morphology on Blood agar Catalase test, 

Oxidase test, Slide & Tube Coagulase test, 

Urease test, Phosphatase test, Oxidative and 

fermentative test, Carbohydrate utilization 

test, Furazolidine, Bacitracin & Novobiocin 

Susceptibility test done according to 

standard protocol.
[4]

 Test for slime 

production done by tube method as 

described by Christensen et al.,., A loopful 

of organism from a blood agar plate 
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inoculated into 5ml of trypticase soya broth 

incubated at 35
0
C for 48 hrs. After the 

contents of tubes were aspirated and the 

tubes stained with safranine for 30 min. 

Visible safranine stained film along the wall 

of the tube taken as slime producer. Visible 

safranine stained film at the liquid-air 

interference taken as non slime producer.
[7]

 

Beta lactamase production was tested by 

chromogenic cephalosporin method using 

nitrocefin disk. A nitrocefin disk moistened 

with normal saline and the colony was 

rubbed over the disk with the glass rod. Pink 

colour development within 60 seconds is 

taken as positive.
[4]

 Antimicrobial 

susceptibility testing was performed by the 

Kirby-Bauer’s disk diffusion method 

following the clinical and Laboratory 

standard Institute(CLSI) guidelines. 
 

Results and Discussion 
 

Table 1 shows the distribution of CONS 

isolates from different clinical specimens. It 

is inferred from the table that among the 

various species of CONS S. epidermidis 

(65%) found to the most common isolate 

followed by S. saprophyticus (15%) and S. 

hemolyticus (10.8%) and the least common 

species were S. hominis (1.67%), S. 

xylosus(1.67%) and S. cohnii (1.67%). Most 

of the samples which were tested were from 

either the pus from the wound site or the 

wound swab (48.3%) followed by blood 

(22.5%).  

 

The antibiotic susceptibility of CONS 

species was shown in table 2. Among the 

various antibiotics the maximum sensitivity 

was seen for cephalexin (71%)followed by 

co-trimoxazole (56.6%) and the minimum 

sensitivity was seen for penicillin (25%) and 

ampicillin (27.5%), which invariably mean 

that the antibiotic resistance is more for 

penicillin and ampicillin and about 50% of 

resistance is seen for erythromycin and 

tetracyclins.  

The methicillin resistant pattern for CONS 

species had shown 100% resistant for S. 

simulans and S. xylosus and for the most 

common species, S. epidermidis the resistant 

level was 47.4% and the least resistance 

among all the species was seen for S. 

saprophyticus (5.5%)and S. hemolyticus 

(13%) (table3).  

 

The susceptibility pattern of methicillin 

resistant CONS had shown resistance level 

of 90-100% for antibiotics like penicillin, 

ampicillin, erythromycin and tetracycline 

and methicllin sensitive CONS had shown 

80-90% sensitivity to erythromycin, 

tetracycline and co-trimoxazole and 98% 

sensitivity to cephalexin (table4).  

 

CONS have emerged as one of the important 

cause of nosocomial infections. During the 

past 10 years CONS have been recognized 

as major cause of septicemia in patients with 

various implanted medical devices.
[2] 

Most 

developed countries have reported an 

increase in colonization & infections in 

hospitalized patients by CONS, which are 

resistance to methicillin and other 

antibiotics. However only few data are 

available on CONS infections with 

methicillin resistance from developing 

countries.
[8]

 

 

In the present study most of the isolates 

were from pus followed by blood and urine 

and it is well correlated with previously 

published studies
[9,10,11,12,13] 

which had 

clearly shown that CONS were commonly 

isolated from pus, urine, blood & indwelling 

catheters. The most common organism 

identified in our study was S.epidermidis 

(65.5%) followed by S Saprophyticus 

(15%), S haemolyticus (10.83%) which was 

almost in par with the studies conducted by 

Singh S et al.,
[14]

 Adriana N et al.,
[
 
9]

 Pal & 

Ayyageri.
[11]

 Where as Boynukara B et al
[13]

 

observed that S hominis the common species 
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(30.8%) isolated followed by S. epidermidis 

(27.7%) & s xylosus (9.2%). The differences 

in the incidence of individual species in 

various publications can be attributed to the 

clinical samples received from different 

types and section of the hospitals as well as 

different methodology applied by various 

authors for specialization. 

 

Table.1 Distribution of Cons Isolates from Different Clinical Specimens 

 

 

 

Table.2 Antibiotic Susceptibility Pattern of Cons Species 

 

Antibiotics Sensitive (%) Resistant (%) 

Penicillin 30 (25%) 90 (75%) 

Ampicillin 33 (27.5%) 87 (72.5%) 

Gentamicin 52 (43.33%) 68 (56.67%) 

Erthromycin 64 (53%) 56 (47%) 

Tetracyclin 62 (51%) 58 (49%) 

Co-triamoxazole 68 (56.67%) 52 (43.33%) 

Cephalexin 86 (71%) 34 (29%) 

 

 

 

 

 

 

 

 

 

 

Species 

Pus/ Wound 

Swab 
Blood 

Cervical 

swab 

Endo 

tracheal 

tube 

Urine 
Pleural 

fluid 

Amniotic 

fluid 
CSF Total 

S.epidermidis  44 

(56.41%) 

25 

(32.05%) 

04 

(5.13%) 

02 

(2.56%) 

01 

(1.28%) 

01 

(1.28%) 

01 

(1.28%) 

- 78 

(65.0%) 

S.saprophyticus  - - - - 18 

(100%) 

- - - 18 

(15.0%) 

S.hominis 02 

(100%) 

- - - - - - - 02 

(1.67%) 

S.simulans 01 

(100%) 

- - - - -  - 01 

(0.83%) 

S.xylosus 01 

(50%) 

- - - 01 

(50%) 

- - - 02 

(1.67%) 

S.sciuri  03 

(75%) 

01 

(25%) 

- - - - - - 04 

(3.33%) 

S.hemolyticus 06 

(46.15%) 

01 

(7.69%) 

- 03 

(23.08%) 

03 

(23.08%) 

- - - 13 

(10.83) 

S.cohnii 01 

(50%) 

- - - - - - 01 

(50%) 

02 

(1.67%) 



Int.J.Curr.Microbiol.App.Sci (2016) 5(3): 114-120 

118 

 

Table.3 Methicillin Resistant Pattern of Cons Species 

 

Species Sensitive Resistance Total 

S.epidermidis  41(52.56%) 37(47.44%) 78 

S.saprophyticus  17(94.44%) 01(5.56%) 18 

S.hemolyticus 10(76.92%) 03(13.08%) 13 

S.sciuri  01(25%) 03(75%) 04 

S.xylosus - 02(100%) 02 

S.hominis 01(50%) 01(50%) 02 

S.cohnii 02(100%) - 02 

S.simulans  - 01(100%) 01 

Total  72 48 120 

 

 

Table.4 Susceptibility Pattern of Methicillin Resistance Cons (MRCONS) 

 

Antibiotic MRCONS MSCONS 

Sensitive Resistant Sensitive Resistant 

Pencillin - 48 (100%) 30 (41.67%) 42 (58.33%) 

Ampicillin - 48 (100%) 33 (45.83%) 39 (54.17%) 

Gentamicin 2 (4.16%) 46 (95.84%) 50 (69.44%) 22 (30.56%) 

Erthromycin 4 (8.33%) 44 (91.67%) 60 (83.33%) 12 (16.67%) 

Tetracyclin 5 (10.42%) 43 (89.58%) 57 (79.17%) 15 (20.83%) 

Co-triamoxazole 4 (8.33%) 44 (95.84%) 64 (88.89%) 8 (11.11%) 

Cephalexin 16 (33.33) 32 (66.67%) 70 (97.22%) 2 (2.78%) 

 

CONS are characterized by an ability to 

colonize the surfaces of biomaterial by 

adhering in biofilm. In the present study 

55.83% were slime producing organisms, S. 

epidermidis (82.09%) was the most common 

species in producing slime followed by S 

haemolyticus (8.96%) S. Sciuri (4.48%) 

which was almost similar to the results 

shown by few other authors.
2,11,12

 Also 

Seetha KS et al.,
[2]

 & Boynukara B et al.,
[13]

 

reported in their study that 16.07% of S.  

saprophyticus was producing slime, but 

interestingly in our study S. saprophyticus 

didn’t produce the slime. On the other hand, 

it should also be considered that slime 

production may be affected by various 

factors, such as medium composition, the 

presence of carbohydrate, iron and CO2 and 

oxidation.
 
 

In our study maximum resistance was 

observed towards penicillin (75%), followed 

by ampicillin (72.5%) gentamicin (56.66%), 

cotrimoxazole (43.33%),cephalexin (29.0%) 

and 40% were resistant to methicillin and 

these results were exactly in par with Singh 

S et al., 
[14]

 and Seetha et al., 
[2]

 whereas a 

study done by Singhal R et al., 
[8]

 reported 

that CONS had maximum resistance to co-

trimoxazole followed by penicillin & 

methicillin. Out of 120 CONS isolated in the 

present study, 48 strains (40%) had shown 

resistance to methicillin. Incidence of 

MRCONS is increasing day by day. High 

incidence of MRCONS were reported by 

Seetha et al., (82.77%)
[2]

,
 
Singhal R et al., 

(72.3%)
[8] 

and Jain, Agarwal and Bansal 

(66.0%)
[16], 

the incidence of MRCONS 

varies from 14.6%
[15]

 to 38.0%
[14]

. We can 
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conclude that MRCONS incidences were 

high among the CONS isolated from the 

super-speciality hospitals and intensive care 

units of tertiary care hospitals. 

 

Forty eight MRCONS were isolated in the 

present study. All the MRCONS (100%) 

were resistance to penicillin and ampicillin 

followed by gentamicin (95.83%), 

erythromycin and co-trimoxazole (91.67%), 

tertracyclin (89.58%) and least resistance to 

cephalexin (66.67%). Similarl results were 

shown by Choudhari, Arora and Sharma
[12]

 

Jain, Agarwal and Bansal
[15]

 additionally in 

their study they had shown that all 

MRCONS were sensitive to vancomycin.  

 

Variability in the antibiotic susceptibility 

pattern of CONS has been observed by few 

author
[ 8, 12, 16]

 which reflects the different 

antibiotics policies followed by different 

hospitals.  

 

In conclusion, it is now well established 

beyond doubt that CONS can be the 

causative agent for many diseases. The 

clinical significance of CONS continues to 

increase as medical therapy involving 

invasive & interventional procedures. The 

widespread occurrence of methicillin 

resistance among these patients causes the 

major therapeutic problem. The 

Microbiologist should be alert in doing the 

needful investigations required for 

identification of such specie, which would 

help the patients in having a better treatment 

outcome. 
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Abstract: Primary intra-osseous squamous cell carcinoma (PIOSCC) is a rare malignant tumor of the jaw. It is 

more common in adults, in six to seven decades of life with a male to female ratio of 3:1 and predominantly 

located in posterior mandible. Its etiology is not clear however the most common factor may be a reactive 

inflammatory stimulus with or without genetic predisposition. We hereby report a case of PIOSCC involving the 

mandible of a 48-year-old female. The absence of any defect, proliferative growth or mass intraorally suggested 

that the origin of the squamous cells was de novo from within the bone. Understanding of the clinical, 

radiographic, and histopathological features of this tumor allows accurate diagnosis and appropriate treatment 

of this rare malignancy. 
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I. Case Report 
A 48-year-old female reported to our department with a complaint of pain and swelling on the left side 

of lower one-third of the face since 3 months. She visited the dentist for the first time. She reported difficulty in 

mouth opening with no pus discharge or bleeding from the lesion. There was no relevant medical and family 

history.  Nevertheless, the patient gave a history of tobacco chewing since 8 years, thrice/day. 

Extra-oral examination revealed a solitary lymph node which was present  in the left sub-mandibular 

region which was palpable, firm in consistency and non-tender. A large and firm swelling was present in the left 

mandibular region measuring about 5 cm × 6 cm causing slight asymmetry in the left side of the face. The 

swelling was diffuse involving middle and lower third of the left side of the face extending from ala tragal line 

to 2 cm. below the inferior border of mandible supero-inferiorly. The swelling extended from angle of mouth to 

the posterior border of  ramus of mandible antero-posteriorly [Fig. 1]. Paresthesia was present in relation to left 

side of the lower lip. Mouth opening was reduced to 2 cm without deflection or deviation of mandible. On 

palpation, swelling was non-tender and firm in consistency without any local rise in temperature.  

Intra-oral examination revealed a Class I  molar relation without any occlusal derangement. A diffuse 

swelling was present in the right buccal vestibule measuring about 1 X 1 cm. in dimension in relation to teeth 

35,36. It was soft in consistency and tender on palpation. No obliteration of  buccal vestibule was seen [Fig. 2]. 

Patient had undergone extraction 4 months ago for 37. Grade II mobility was seen in relation to 34, 35 and 36.  

The alveolar socket of  37, 38 had completely healed with overlying mucosa appearing normal.  

 

II. Investigations 
Patient was advised for serology test for HIV 1&2, IOPA, orthopantogram (OPG) and Computed 

Tomography (CT). The immunological status of the patient was normal as she was seronegative for HIV 1 & 2. 

IOPA of 36 region showed an ill-defined radiolucency extending from the mesial aspect of 35 to the region 

posterior to 36 and extending from the periapical region of  35, 36 to the inferior border of mandible with no 

break in continuity in the inferior border of mandible [Fig. 3].  

OPG showed a large ill-defined radiolucency measuring about 7ₓ8 cm in dimension and extending from 

the mesial aspect of 34 to the ramus of mandible antero- posteriorly and from the sigmoid notch involving the 

condyle and coronoid process to the inferior border of mandible supero-inferiorly. The borders of the 

radiolucency exhibited an irregularity. The internal structure was not homogeneous and there were mixed 

radiolucent and radio-opaque areas along with presence of bay within bay appearance which is a classical 

feature of malignancy [Fig. 4].  

CT revealed a destructive lesion in the left half of the mandible extending from subcondylar to right 

ramus and angle of mandible. It showed a unicentric lesion with inside out growth and permeative type of 

destruction. The margins were indistinct with wide zone of transition suggesting an intraosseous malignant 

neoplasm. Masseter and part of pterygoid muscle was bulky suggesting infiltration of the lesion.  [Fig. 5,6]. 
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III. Differential Diagnosis 

On the basis of history, clinical findings and radiographs, a differential diagnosis of chronic suppurative 

osteomyelitis,  malignancy which is primary in nature ( For eg. Epithelial in origin – Squamous cell carcinoma, 

intra-osseous carcinoma or Connective tissue in origin like Sarcomas),  secondary malignancy (metastasis) was 

given. Chronic suppurative osteomyelitis is a condition which causes inflammation of the bone marrow and is 

characterized by pus production initially and formation of calcified components later on. The etiology is usually 

an odontogenic infection or a fracture following trauma. It has a more predilection for men than women and 

mostly occurs in mandibular premolar region. Radiographically, it is charactrized by a poorly defined 

radiolucency which is irregular and gives a moth-eaten appearance and the presence of sequestrum. In the 

present case, there was a history of extraction of teeth and clinical features like trismus, paresthesia and mobility 

of the remaining teeth could lead to diagnosis of suppurative osteomyelitis. However, the absence of pus 

discharge or sinus opening on intra-oral examination and absence of sequestrum in radiograph, helped in ruling 

out this condition. 

Squamous cell carcinoma is the most common malignant tumor of the oral cavity. It has two types of 

origin , it can arise from the epithelium of oral cavity or de novo from within the bone from the epithelial cell 

rests or due to malignant transformation of the epithelium of odontogenic lesions like cysts and ameloblastoma. 

PIOC is on the other hand not a very common entity. 

Sarcomas which arise within the jaw bones include most commonly osteosarcoma and 

chondrosarcoma. Chondrosarcomas are rarely found in jaws and mostly  occurs in the alveolar process of  

anterior maxilla and at angle and alveolar ridge of premolar-molar region of the mandible. However, it is 

characterized by its slow growth and painless nature in its early stages. Osteosarcoma is the most common 

primary malignant tumor of bone and among the jaw bones occur most commonly in the body of mandible. 

However, it is rare in jaw bones accounting for only 7% among all osteosarcomas with most frequent 

association in long bones. It grows rapidly giving a moth-eaten appearance in initial osteolytic stage. The mean 

age of occurrence is 33 years. 

A bone biopsy was performed from 37, 38 region and was sent for histopathological examination. 

TNM staging of the lesion was T4b N1 M0. Biopsy revealed presence of dysplastic features like keratin pearl 

formation, cellular nuclear pleomorphism, altered nuclear cytoplasmic ratio, nuclear hyperchromatism, atypical 

mitotic figures, individual cell keratinization and areas of nerve and vascular invasion. The histopathological 

features were suggestive of well-differentiated SCC with advancing front showing moderate differentiation [Fig. 

7]. 

The origin of squamous cells can be from the oral mucosa or from within the bone. The absence of any 

defect, proliferative growth or mass intraorally suggested that the origin of the squamous cells was de novo from 

within the bone. Hence, a final diagnosis of “PIOC” was considered. 

A bone scan was advised to rule out metastasizing lesion, but due to financial constraints of the patient, 

it was not performed. In view of extension of the tumor into the infratemporal fossa and its abbutment to the 

spheniod bone (skull base) it was inoperable (T4b N1 M0). Thus palliative chemotherapy was planned.  

 

IV. Discussion 
PIOC describes the SCC that develops likely from the residues of the odontogenic epithelium 

entrapped within the jaw with no connection with the surface oral mucosa. This tumor was first described by 

Loos in 1913. The World Health Organization in 1972 proposed the term PIOC and classified this entity as an 

odontogenic carcinoma[1]. 

     PIOC is more common in adults, in sixth to seventh decade of life with a male to female ratio of 3:1. 

It is usually situated in the posterior mandible [2]. Its etiology is not clear however the most common factor may 

be a reactive inflammatory stimulus with or without genetic predisposition [3]. Since SCCs may appear within 

the bone thus the diagnosis of PIOC is by exclusion. Suei et al. [4] anticipated few diagnostic criteria for PIOC:  

1. To differentiate PIOCs from SCCs of surface mucosal origin, no ulcer formation must be present on the 

overlying oral mucosa except due to trauma or tooth extractions.  

2. To exclude the possibility of other odontogenic carcinomas, several sections of the histological specimens 

should demonstrate SCC without any cystic components or other odontogenic tumor cells.  

3. To discard a distant metastasis from a primary tumor, chest radiographs must be evaluated at the time of 

diagnosis and throughout the follow-up period of more than 6 months. Ideally a PET CT is advisable, if not 

PET CT, then USG abdomen, mammogram, chest radiograph are advisable. Chest Radiograph was within 

normal limits in this patient. 

     

 In our case, the mucosa overlying the tumor and the surrounding mucosa were quite normal. The first 

and the most common clinical features may be pain and swelling of the affected area. In a study conducted by 



Primary Intra-Osseous Squamous Cell Carcinoma of the Mandible - A Case Report 

DOI: 10.9790/0853-1509066671                                 www.iosrjournals.org                                             68 | Page 

Thomas et al.3 on 33 patients pain was the most common presenting feature in 17 (54.8%) patients followed by 

swelling of the jaw in 16 (51.6%) and sensory disturbances were reported in five cases (16.1%). 

The PIOCs of the jaws are classified based on their possible origins into four types:  

Type 1:  

PIOC from odontogenic cysts.  

Type 2:  

A: Malignant ameloblastoma  

B: Ameloblastic carcinoma  

Type 3:  

PIOC arising de novo • Keratinizing • Nonkeratinizing  

Type 4: 

 Intra osseous mucoepidermoid carcinoma[5]. 

 

The radiological investigations provide valuable information in diagnosing these clinically perplexing 

conditions. PIOC exhibit radiolucency with a wide variation in size and shape. Thomas et al. in his study 

reported varied radiographic presentations like small radiolucent loculations, well-defined lesions and poorly 

defined moth-eaten appearance[6]. Slowly growing tumors often display well-defined peripheries, whereas 

rapidly expanding lesions exhibit poorly defined, ragged borders with permeative type of destruction. Degree of 

raggedness of the border may reflect the aggressiveness of the lesion. Pathological fracture occurs due to cortical 

plate thinning with subsequent step deformity. The internal structure is totally radiolucent with very little 

residual bone left within the center of the lesion. Root resorption is unusual. Teeth that lose both lamina dura 

and the supporting bone appear to be “floating” in space. If the lesions are not aggressive, they may be mistaken 

for periapical cysts and granulomas. If the lesions are infiltrative with extensive bone destruction, a metastatic 

lesion must be excluded as well as multiple myelomas, fibrosarcoma and carcinoma arising in a dental cyst must 

be ruled out. 

Histologically, they vary from well-differentiated tumors exhibiting keratinization to nonkeratinized 

poorly differentiated carcinomas. Yamada et al. in his clinicopathologic study of five cases of PIOC found three 

cases of well-differentiated carcinoma, one moderately differentiated carcinoma, all those three arising de novo 

and the one arising from an odontogenic cyst[7]. In our case, the lesion was a well differentiated SCC with an 

advancing edge of moderate differentiation with an absence of any cystic component . Our case was in 

accordance with almost all the criteria proposed by Suei et al. [4] as there was an absence of any cystic 

component histologically thus suggesting this case a primary de novo intra osseous SCC. 

PIOC is currently managed by wide surgical resection, Neck dissection and reconstruction with 

vascularized flaps. Radiotherapy is not recommended in view of gross bone involvement. Chemotherapy is 

indicated either as neoadjuvant therapy if the tumor is inoperable on the first sitting or as an adjuvant therapy if 

resection margins are positive or if lymph node involvement shows extra-capsular spread [8]. 

However, the effectiveness of these modalities of treatment is uncertain because of less number of 

cases and follow-up. The prognosis of this tumor is generally poor. Elzay reported 12 cases of PIOC among 

which 40% of patients had successfully completed 2 years survival. Early diagnosis and management eventually 

yields a better prognosis of these rare tumors.  

 

V. Conclusion 
This case presented to us with a mild swelling and turned out to be a carcinomatous lesion. Thus, the 

purpose of reporting this rare tumor is to add existing database that will further service in acquiring knowledge 

about the origin, behavior, diagnostic imaging, and treatment modalities of this truly uncommon neoplasm. Such 

cases can pose as diagnostic dilemma and thus the treatment plan should be decided after a biopsy. 

 

VI. Figure 

 
Figure 1 - Clinical picture of swelling present in the left mandibular region causing slight facial asymmetry 
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Figure 2 -  Intraoral picture showing absence of any defect or proliferative growth 

 

 
Figure 3 - IOPAR of 35,36 region 

 

 
Figure 4 - Orthopantogram shows the presence of large radiolucency in the left  mandibular ramus region 

 

 
Figure 5 - Coronal view of the CT scan showing the destructive lesion involving the body and  

ramus of the left half of the mandible 
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Figure 6 - Axial view of the CT scan showing the destructive lesion involving the body of the left half of the 

mandible with fragments of condyle and coronoid visible in the sections. 

 

 
Figure 7 - Histopathological photomicrograph revealing islands of tumor epithelial cells with abundant 

keratin formation 
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ABSTRACT
Aim: To assess the level of knowledge of appropriate pre-
scription of dental radiographs amongst Interns of two dental 
institutes of Belagavi city. 
Materials and methods: A cross-sectional study was con-
ducted on 120 interns of 2 dental institutes of Belagavi city. 
The knowledge of appropriate prescription of dental radio-
graphs was assessed using a structured, close ended and 
self-designed questionnaire. 
Results: Knowledge of appropriate prescription of dental 
radiographs was significantly lower in Institute 1 than Institute 
2 (p=0.001*).Only a small % of 33.76 and 38.66 of interns of 
institutes 1,2 respectively had an above average knowledge. 
Thus, it is inferred that the awareness level of interns of correct 
prescription of radiographs is lower than expected. 
Conclusion: The lack of awareness could be due to various 
factors such as a lack of previous knowledge, inadequate quality 
and quantity of educational courses and so on. Thus, students 
should receive the necessary education on correct prescription 
of radiographs to ensure their correct prescription, circumventing 
unnecessary exposure and their consequent detrimental effects. 
Clinical significance: Radiographic examination is an impor-
tant diagnostic tool used by dentists leading to an increased 
exposure to radiation. However, unessential exposure may lead 
to detrimental effects such as mutations, genetic changes and 
so on. One efficient way of decreasing exposure is to avoid 
their application when not indicated. Thus, it is the professional 
duty of a dentist to have adequate and accurate knowledge 
of prescription of radiographs. The present study shows the 
necessity to optimize educational tools to increase the theoreti-
cal knowledge of students and consequently improve clinical 
application of the knowledge gained.
Keywords: Dental education, Preventive care, Radiograph 
prescription, Radiation risks.
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INTRODUCTION

Evidently, there is adequate proof of detrimental con-
sequences of radiation in sufficient doses. At present, 
there is no evidence of such consequences from doses 
routinely used in dental practice; however, it has not 
been manageable to prove the absence of such effects. 
A study by Claus et al1 found an association between 
the use of low-dose examinations and meningiomas. 
Presently, most specialists acknowledge that there may 
be a small, hard to determine danger of cancer or genetic 
mutation from diagnostic exposure in patients. Thus, of 
crucial concern is the growing utilization of radiation 
for diagnostic purposes in both medicine and dentistry.

Multiple studies prove that the dose of radiation 
exposure from dental radiography is so minimal that it 
is highly doubtful to result in a quantifiable risk. Various 
national surveys reveal the following mean values from 
exposure to various radiographs: 1 to 8 mGy in terms 
of entrance surface air kerma for intraoral radiography, 
about 100 mGy cm2 in terms of kerma area product for 
panoramic radiography, 0.257 mGy in terms of entrance 
surface air kerma for cephalometric radiography.2,3 These 
approximates are statistically quite minor, but the conse-
quences are grave. Thus, these risks cannot be neglected. 
Hence, proper knowledge of prescription of a dental 
radiograph is of utmost importance and radiographs 
should be prescribed only when they are needed.

MATERIALS AND METHODS

This was a cross-sectional study wherein written 
informed consent was obtained from the participants. The 
study included 120 dental interns of batch 2014–2015 of 
two dental institutes of Belagavi city. A total of 105 interns 
participated in the main study and 5 in the pilot study.

A structured, close-ended, self-designed question-
naire containing 20 questions was developed, based on 
a previously validated and reliable questionnaire and on 
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the American Dental Association (ADA) guidelines for 
prescription of dental radiographs, which was updated 
by the FDA in 20154 and a similar questionnaire used for 
a study in Iran.5

The questionnaire was divided into two sections. The 
first section included informed consent and demographic 
details, such as name, age, sex, name of institute, and the 
second section contained a questionnaire. The questions 
were segregated based on indications of periapical, bite-
wing, occlusal, orthopantomographs (OPGs), and lateral 
cephalometric radiographs.

Every question had four options with one correct 
option. The participants were required to select any one 
correct option. Each correct answer received one point 
and each incorrect answer received nil points. The sum of 
these points made up the score out of 20, which denoted 
the level of knowledge of each respondent. The nominal 
levels of knowledge were assigned as follows: Good, 
>50% of correct answers; average, exactly 50% of correct 
answers; poor, <50% of correct answers.

Statistical Analysis

Data entry was done on an Excel sheet and analyzed 
using Statistical Package for the Social Sciences software, 
version 16. The knowledge of interns among two dental 
institutes was compared in each section and the study 
was analyzed by chi-square test and frequency test. 
Descriptive statistics was used to represent the data in 
frequencies and percentages.

RESULTS

Knowledge of appropriate prescription of dental radio-
graphs was significantly lower in Institute 1 than Institute 
2 (p = 0.001). The mean knowledge score of dentists in 
Institute 1 was 59.73% and in Institute 2 was 78.66%. 
Only 33.76 and 38.66% of interns of Institutes 1 and  

2 respectively, had above-average knowledge. Thus, it 
is inferred that the awareness level of interns of correct  
prescription of radiographs is lower than expected 
(Graphs 1 to 6, and Table 1). 

DISCUSSION

Radiation is potentially damaging. Sadly, the expression of 
this damage may not be manifested for up to 10 to 20 years, 
which is the so-called latent period of radiation injury. In 
humans, free radicals produced through interaction of 
radiation with water molecules can initiate a cascade of 
events throughout the cell, damaging cellular macromol-
ecules including deoxyribonucleic acid, proteins, enzymes, 
lipid, and carbohydrate molecules.6 Thus unnecessary 
exposure to radiation must be avoided as much as pos-
sible and it is mandatory for dentists and other health care 
professionals to have basic knowledge of X-ray radiation so 
that their patients, in particular children and adolescents, 
are not victims of unnecessary exposure to radiation.

Graph 1: Comparison of knowledge score of interns in institutes 
1 and 2

Graph 2: Assessment of knowledge of radiograph prescribed for dentoalveolar trauma 
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Table 1: Overall analysis of the study conducted

Total no. of questions 20
Maximum score 18
Minimum score 3
Above average 66.3%
Below average 33.7%
Mean knowledge score of Institute 1 59.73%
Mean knowledge score of Institute 2 78.66%

Graph 3: Assessment of knowledge of radiograph prescribed 
for an edentulous patient going for an implant

Graph 5: Assessment of knowledge of preferred method to 
check for root caries

Graph 4: Assessment of knowledge of radiograph prescribed 
for generalized aggressive periodontitis

Graph 6: Assessment of knowledge of prescribing  
multiple radiographs

In this study, the knowledge of prescription of various 
dental radiographs was studied among interns of two 
dental institutes. The mean knowledge score of dentists 
in Institute 1 was 59.73% and in Institute 2 was 78.66%. 
There was a statistically significant difference in the 
knowledge score of the two colleges.

Food and Drug Administration guidelines suggest 
bitewing examination is the best method for detecting 
proximal lesions.4 A study by Akarslan et al7 showed the 
highest diagnostic accuracy with bitewing, followed by 
the periapical and panoramic images. Another study by 

Kamburoğlu et al8 on proximal caries detection accuracy 
using bitewing and panoramic radiography revealed 
bitewing radiography was superior to panoramic radiog-
raphy. In the current study, 50.5% of interns of Institute  
1 and 23.4% of interns of Institute 2 chose bitewing, indi-
cating a poor knowledge in this area.

The ADA recommends using FDA guidelines for 
prescription of radiographs, and studies suggesting the 
benefits of these have been undertaken. In the current 
study, approximately 50% of interns of Institute 1 and 40% 
of interns of Institute 2 opted for intraoperative periapical 
(IOPA) radiographs as the best method for the diagnosis 
of root caries. A study by Banting9 on the diagnosis of 
root caries reveals clinical examination although associ-
ated with a large number of uncertainties remains the 
best method for detection of root caries. Even the ADA 
guidelines state the same.4 Interns of both institutes had 
an inadequate knowledge regarding this, probably due 
to reduced exposure to such cases.



Parul Tyagi et al

64

Radiographic detection of caries is primarily based on 
the fact that as the caries process proceeds, the mineral 
content of enamel and dentin decreases.10 Wenzel11 
claimed that lesions confined to enamel may not be evident 
radiographically until approximately 30 to 40% deminer-
alization occurs. Yang and Dutra12 stated that 40 to 60% 
of tooth decalcification is required for a lesion to be seen 
radiographically. Thus, radiographs should not be used 
for diagnosis of early carious lesions. The present study 
reveals 78 and 28% of interns of Institute 1 and 2 respec-
tively, believed multiple radiographs should not be used 
for diagnosis of such cases, indicating good knowledge.

Serman13 suggests, in cases of pain in a tooth with 
no clinical evidence of caries, a patient may benefit from 
a bitewing radiograph for detection of interproximal 
caries. Although no clinical signs exist, the dentist relies 
on clinical knowledge of the presence of caries to decide 
that a radiograph has a reasonable possibility to find 
caries. The present study reveals the interns had just an 
average knowledge here.

Corbet et al14 claim that “therapeutic yield” in generali- 
zed aggressive periodontal disease can be achieved by 
panoramic radiographs supplemented by selective intra-
oral views; 50% of students in both institutes opted for 
OPG as a tool to assess generalized periodontal diseases, 
indicating a good knowledge. A study by Molander15 
suggests intraoral radiographs, such as bitewing and 
periapical are the best when a specific restricted area 
needs to be studied.

Rushton and Horner concluded that panoramic radio-
graph was not an appropriate approach for diagnosis of 
tooth caries and periodontal problems in large number 
of patients, while bitewing and periapical radiographs 
were more suitable. In their study, 94% of the dentists 
answered correctly to this question, the reason could 
be the increasing usage of this technique by dentists, 
especially specialists.16

A study by Taguchi et al on 64 postmenopausal 
women concluded that panoramic radiographic findings 
could serve as a tool for dentists to assess the possibility of 
latent osteoporosis.17 Another study in Italy on 45 patients 
afflicted with chronic renal failure concluded that pan-
oramic radiography is useful in monitoring renal osteo-
dystrophy, especially to assess the response to therapy, 
such as parathyroidectomy or renal transplantation.18 
The current study reveals a small percent of 31.8 and 7.5 
interns of Institute 1 and 2 respectively, opted for OPG. 
Most interns in both institutes opted for IOPA as a means 
of diagnosis, indicating poor knowledge in this area. Lack 
of exposure to such cases may be a contributing factor.

According to the ADA recommendations, before erup-
tion of first permanent molar, radiographic examination 

to assess growth and development in the absence of any 
clinical signs and symptoms is unlikely to yield any 
productive results.4 Results of the current study, however, 
were contrary to this. After eruption, the child may 
have radiographic examination, the reason being that 
the first molars are the most important teeth. Andrews 
argumentation for his postulation “First molars are the 
key to normal occlusion” supports the same.19

Cephalometric radiographs are useful for assessing 
growth and dental and skeletal relationships. This is in 
correlation to a statement by Salzmann.20 Lack of expo-
sure to specialist cases may be a contributing factor for 
a poor knowledge in this area. As per ADA recommen-
dation, occlusal radiographs may be used separately or 
in combination with panoramic radiographs in case of 
unsatisfactory panoramic radiographs due to abnormal 
incisor relationship.4 In the present study, only 18.7 and 
10.3% of interns of Institute 1 and 2 respectively, opted 
for occlusal radiographs; most interns opted for lateral 
cephalograms, indicating incorrect views of students. 
A study conducted by Taylor and Jones21 concludes 
the same.

According to an article on diagnosis and management 
of supernumerary teeth by Shah et al,22 the most useful 
radiographic investigation is the rotational tomograph 
OPG, with additional views in the form of occlusal or 
periapical radiographs. In case of the possibility of root 
resorption of a permanent tooth caused by a supernu-
merary tooth, a long-cone periapical radiographs will 
be required. In the current study, 7.5 and 3.7% of interns 
of Institutes 1 and 2 respectively, opted for OPG, indi-
cating poor application of radiographs for diagnosis of 
supernumery teeth.

A study by Ghosh23 reveals periapical X-ray view 
is most suitable to assess the developing 3rd molar as 
it provides an accurate picture of that region for detail 
assessment needed. A report by Howe and Poyton shows 
intraoral periapical X-ray is the best radiograph to predict 
the relationship of the inferior dental canal and the root  
of the third molar. However, the disadvantage of this view 
is the inability to obtain the X-ray in cases of trismus. Lateral 
oblique X-ray is considered to be a suitable substitute for 
periapical X-ray in such conditions, though this X-ray does 
not give an accurate picture.24 Panoramic radiographs can 
also be used, but they have limitations; 72% of interns in 
both institutes chose the option of occlusal radiograph in 
our study, indicating false perceived knowledge.

One efficient way of decreasing exposure is to avoid 
their application when not indicated. Thus, it is the pro-
fessional duty of a dentist to have adequate and accurate 
knowledge of prescription of radiographs. Thus, dental 
students should be trained in the right way.



Knowledge of Appropriate Prescription of Dental Radiographs among Interns of Two Dental Institutes of Belagavi City

International Journal of Research Foundation of Hospital & Healthcare Administration, July-December 2016;4(2):61-65 65

JRFHHA

LIMITATIONS

The current study has not considered advanced imaging 
methods like cone beam computed tomography. The 
lower dose of radiation exposure and better image quality 
make it necessary for dentists to be aware of various 
advanced and better imaging techniques available.

CONCLUSION

With respect to the obtained results, the knowledge of 
correct prescription of radiographs among the interns 
assessed was not at a desired level. It can be inferred that 
the awareness level of dentists for correct prescription 
of radiographs is lower than expected. This low level 
could be due to various factors, such as a lack of previous 
knowledge, inadequate quality and quantity of educa-
tional courses in the university or in continuing education 
courses, and so on. Sometimes, though the students are 
aware theoretically, clinical application of knowledge is 
seldom practiced. It is recommended that dentists receive 
the necessary education on use and implementation of 
guidelines for appropriate prescription of radiographs.
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ABSTRACT:  
Aim: To estimate and compare the thickness of the maxillary antral floor in sagittal and coronal sections using 

CBCT images 

Methodology: The study included 100 retrieved CBCT scans which were analyzed retrospectively using 

CARESTREAM CBCT software with 50 mm diameter and 37 mm height scan volume. The thickness of the floor 

of maxillary sinus in the sagittal and coronal sections were analyzed and compared and the scans were 

analyzed by a single observer.  

Statistical analysis : ANNOVA and SPSS  version 15.0 were applied.  

Results: There was a positive correlation observed between coronal and sagittal values when the correlation 

was assessed by using Karl Pearson’s Correlation Coefficient. 

Conclusion: The significant difference between the thickness of the schneiderian membrane when measured in 

coronal and sagittal section reflects the need for taking into consideration the measurements of  both the 

sections and obtaining an average of them when placing an implant in the maxillary posterior region to avoid 

perforation of the sinus membrane. 

Keywords: Coronal section ; Sagittal section ; Floor of maxillary sinus  

 

I. INTRODUCTION 
The maxillary sinus consists of a pyramidal shaped cavity in the facial skull with its base at the lateral 

nasal wall and its apex extending into the zygomatic process of the maxilla. After birth, it undergoes two periods 

of rapid growth, first between birth and 3 years of birth, and then between ages 7 and 18 years. The 

Schneiderian membrane lines the inner walls of the sinus, which is represented by ciliated columnar cells, goblet 

cells, and basal cells resting on the basement membrane. The membrane’s thickness varies but is generally 0.3 - 

0.8 mm in unfixed, fresh cadavers without sinusitis 
[1]

. A study with cone beam computed tomography has 

showed that individuals vary greatly in the thickness of their Schneiderian membranes from 0.16 to 34.61 mm 

and the highest mean values have been found in the mid-sagittal aspect 
[2]

. It is essential to check the 

Schneiderian membrane thickness so as to plan for the sinus augmentation procedure required for the implant 

placement 
[3]

. This membrane is fragile and an important structure to be dealt with as it should be kept intact. 

Perforation of the sinus membrane is the most common complication associated with Sinus floor elevation 

(SFE) / augmentation, occurring in approximately 20% of all cases 
[4,5,6]

. SFE/augmentation is routinely 

performed to facilitate dental implant placement in the atrophic posterior maxilla. Objective of both the 

techniques (direct or indirect sinus lift) is to achieve sufficient elevation of the membrane lining of the sinus 

floor, to allow bone augmentation and/or implant placement. Cone beam computed tomography (CBCT) is an 

advanced imaging modality which is now-a-days commonly used in the dental practice. 

CBCT is suited for use where cost and dose considerations are important, space is often at a premium 

and scanning requirements are limited to the head. All CBCT units provide correlated axial, coronal and sagittal 

images. The value of CBCT imaging in implant planning has been reported 
[7,8,9]

. Therefore, preoperative 

knowledge of membrane characteristics, particularly thickness, can be of great value to the operator. For 

accurate measurements, both the coronal and sagittal sections should be observed. Very few literature is 

available for comparison of the thickness of the maxillary antral floor in sagittal and coronal sections. So the 

aim of the current study was to estimate and compare the thickness of the maxillary antral floor in sagittal and 

coronal sections using CBCT images. 

http://www.questjournals.org/
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II. METHODOLOGY 
100 patients with maxillary CBCT images of edentulous patients for implant placement in 15-17 and 

25-27 region were taken randomly. Patients with age group 20 to 60 years, with maxillary CBCT images with 

respect to 15-17 and 25-27 region and willing for CBCT diagnostic scan for implant placement were included in 

the study. Patients with periapical pathology, periodontal infections, maxillary sinus pathology and oro-antral 

fistula were excluded from the study. Thicknesses of schneiderian membrane in both sagittal and coronal 

sections were measured using the CARESTREAM CBCT software. The measurement tool was activated and 

the measurement was taken from the superior most point of the membrane to the inferior most part of it just 

apical to the floor of maxillary sinus.  

 

Standardization for selection of site -  

Implant simulation was done which was common for same patient for both the planes which guided the 

exact site for measuring the membrane thickness. 

Statistical analysis -  

Comparison of coronal and sagittal values was done by student’s unpaired t-test and correlation 

between coronal and sagittal values was done by Karl Pearson’s Correlation Coefficient. 

 

III. RESULTS 
A total of 100 CBCT images of patients were taken in the study which extended from October 2015 to 

December 2015. For all the CBCT images, thicknesses of schneiderian membrane thickness were taken in both 

the coronal and sagittal planes using the CARESTREAM CBCT software by activating the measurement tool. 

For the measurements recorded in coronal section, the minimum was noted as 0.20 mm and the maximum was 

noted as 0.8 mm as shown in Table 1. For the measurements recorded in sagittal section, the minimum was 

noted as 0.40 mm and the maximum was noted as 0.9 mm as shown in Table 1. The mean thickness recorded in 

coronal section was 0.44 mm and in sagittal section was 0.69 mm. It was found that there was statistically 

significant difference present in between the thickness of schneiderian membrane when measured in sagittal and 

coronal sections when the comparison of coronal and sagittal values were done by student’s unpaired t-test as 

shown in Table 2. The graphical representation is shown in Graph 1. There was a positive correlation observed 

between coronal and sagittal values when the correlation was assessed by using Karl Pearson’s Correlation 

Coefficient as shown in Table 3. The graphical representation is shown in Graph 2. 

 

IV. DISCUSSION 
The restoration of edentulous spaces in the mouth with endosseous dental implants is gradually 

becoming more common. The success of dental implants is dependent upon several important considerations. A 

key challenge for implant placement is the requirement of adequate bone height and thickness of schneiderian 

membrane at the proposed implant site, which is a very common problem encountered in the rehabilitation of 

the edentulous posterior maxilla with dental  implants. Bone volume in this region is inadequate due to the 

presence of the maxillary sinus and its continuous pneumatization, and the progressive resorption of alveolar 

bone height. One of the most effective ways to manage reduced vertical bone height in the posterior maxilla is 

the SFE / augmentation of maxillary sinus. Therefore a pre-operative knowledge of the thickness of membrane, 

is of great value to the operator to avoid perforation of the membrane. For accurate measurements, both the 

coronal and sagittal sections should be observed. 

In the current study thus a total of 100 maxillary CBCT images of edentulous patients for implant 

placement in 15-17 and 25-27 region were included in the study. 

In all the CBCT images studied the dimensions of the membrane was taken in both sagittal and coronal 

sections and it was found that the mean thickness recorded in the sagittal section was greater than the coronal 

sections in all the CBCT images. Similarly in a study conducted by Simone F. M et al. the authors tried to 

determine the dimensions of the Schneiderian membrane using limited cone beam computed tomography 

(CBCT) in individuals referred for dental implant surgery along with factors influencing the mucosal thickness. 

They concluded that there is a great inter individual variability in the thickness of the schneiderian membrane 

with gender seems to be the most important parameter influencing mucosal thickness in asymptomatic patients 
[2]

. So there is a variability in the thickness of the membrane considering various parameters. 

According to Dula et al. in 2001 and Harris et al. in 2002, due to the complex anatomical situation in 

the posterior maxilla, cross-sectional imaging (CT scan) has been proposed as the standard radiographic method 

for preoperative planning of dental implant placement 
[10,11]

.  

 

V. CONCLUSION  
In the current study, there was statistically significant difference between the thickness of the 

schneiderian membrane when measured in coronal and sagittal section which reflects the need for taking into 
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consideration the measurements of  both the sections and obtaining an average of them when placing an implant 

in the maxillary posterior region to avoid perforation of the sinus membrane. To the best of our knowledge there 

is no literature available on comparison of the thickness of the schneiderian membrane when measured in 

coronal and sagittal section.  
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Tables and Graphs 
 Sagittal Coronal 

Minimum (mm) 0.40 0.20 

Maximum (mm) 0.90 0.80 

Mean (mm) 0.69 0.44 

SD 0.15 0.17 

Table 1 : Summary of the measurements of the schneiderian membrane in coronal and sagittal sections 

 
 Groups Mean SD t-value p-value 

Sagittal 0.69 0.15   

Coronal 0.44 0.17 11.0446 0.0001* 

                                *p<0.05 

 

Table 2 : Comparison of coronal  
Variables Correlation between coronal with 

r-value t-value p-value 

Sagittal values 0.6820 9.2304 0.0001* 

                                 *p<0.05 

Table 3 : Correlation between coronal and Sagittal values by Karl Pearson’s correlation coefficient method and 

Sagittal values by independant t-test 
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Graph 1 : Comparison of Coronal and Sagittal values by Independant t-test 
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Graph 2 : Correlation between Coronal and Sagittal values by Karl Pearson’s Correlation Coefficient Method 
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Fusion is a rare developmental anomaly. Th e prevalence ranges from 0.5% to 5% based on geographic, racial, or genetic factors, which occur 
as a result of physical force or pressure leading to prolonged contact of the adjacent tooth follicles thus resulting in the fusion of tooth buds. 
Bilateral fusion of teeth has been reported to be very rare as compared to unilateral fusion which is around 0.05%. Although asymptomatic, they 
can be a predisposing factor for caries and cause periodontal problems due to malalignment in the arch. Th e aim of this article is to present a 
rare case of bilateral fusion of mandibular anterior teeth and discuss the possible histogenetic mechanism and future treatment prospectives.

Keywords: Dental anomaly, Fusion, Gemination, Permanent dentition, Prevalence

be very rare as compared to unilateral fusion which is 
around 0.05%.9 Fusion is a rare developmental anomaly. The 
prevalence ranges from 0.5% to 5% based on geographic, 
racial. or genetic factors,10 which occurs as a result of 
physical force or pressure leading to prolonged contact of 
the adjacent tooth follicles causing fusion of tooth bud.11 
The incidence of fusion has been reported to be higher 
in anterior maxillary anterior region either in primary or 
permanent dentition.12

Although asymptomatic, they can be a predisposing 
factor for caries and cause periodontal problems due to 
malalignment in the arch. Furthermore, if present in the 
anterior region, they appear clinically as a large crown 
with increased mesiodistal width which poses esthetic 
problems for the patient. Fusion may occur either between 
the teeth of same dentition, teeth of permanent dentition 
with supernumerary teeth or between permanent dentition 
and mixed dentition.

The aim of this article is to present a rare case of bilateral 
fusion of mandibular anterior teeth and discuss the possible 
histogenetic mechanism and future treatment prospectives.

CASE REPORT

A 24-year-old male patient reported to the department 
of oral medicine and radiology with the chief complaint 
of pain and sensitivity in the upper front region of jaw 
since 1 month. The medical history of the patient was 
noncontributory. Thorough family history of the patient 

INTRODUCTION

The term connation has been used in literature to describe 
“double teeth” which could be the result of either fusion 
or germination.1 The terms “double formations,” “fused 
teeth,” “dental twinning,” “schizodontia” “synodontia,” 
“gemini fusion,” “vicini-fusion,” and “joined teeth” have 
also been used alternatively to defi ne the presence of two 
teeth conjoined to each other.2 Pindborg defi ned fusion as 
the union between dentin and/or enamel of two or more 
separate tooth germs and gemination as the division of a 
single tooth germ resulting in a bifi d crown, and single root.3

Clinically, fusion and germination can be diff erentiated 
by counting the number of the tooth in the arch. In case of 
fusion, there is hypodontia if the aff ected tooth is counted 
as one,4 whereas, in case of germination, there is normal 
number of teeth present in the arch if the geminated tooth 
is counted as one.5

Fusion is more common in primary dentition with a 
prevalence of approximately 0.46-0.9%7 in primary, whereas, 
in permanent dentition, it has been reported to be about 
0.2%8 only. Bilateral fusion of teeth has been reported to 
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was obtained, and it did not reveal any congenital dental 
anomalies. Intraoral examination revealed that the patient 
had permanent dentition. Carious lesion was present 
on the mesial and distal aspect of 21 and the mesial 
side of 22. In the mandibular anterior region, two large 
incisors were noted which had abnormally increased 
mesiodistal dimension (Figure 1). On the labial aspect of 
both the incisors, a labial groove was present which was 
running down from the incisal edge to the middle-third 
of the tooth. The right incisor was lingually rotated, and 
plaque accumulation was present with the same. Due to 
the increased mesiodistal dimension of both the incisors 
crowding was present with respect to the mandibular 
anteriors. On careful clinical examination, two teeth were 
found to be missing in the mandibular arch. 14 teeth were 
present in the lower arch excluding the lateral incisors. 
An IOPAR was advised for the mandibular anterior 
region and maxillary anterior region which was the chief 
complaint of the patient. IOPAR revealed that both the 
mandibular incisors had single root (Figure 2). In the right 
incisor, two root canals were present. In the left incisor, 
two separate root canals were seen which joined each 
other after the cervical third of the root to form a single 
canal. An ill-defi ned radiolucency was also seen on the 
distal aspect of the right incisor, near the cervical portion 
indicative of carious lesion. OPG disclosed a complete 
set of permanent dentition with no retained deciduous 
or impacted permanent teeth except for the absence of 
missing lateral incisors (Figure 3).

In the maxillary arch, deep caries was present on the 
mesialand distal aspect of 21 and on the mesial aspect of 22.

DISCUSSION

Dental developmental anomalies occur as a result of 
aberrations in the diff erentiation of the dental lamina and 
the tooth germs or irregularities during the development 
of hard tissues.13 Although the literature on the presence of 
double teeth is extensive, a great degree of disagreement 
exists regarding the nomenclature. Some authors have 
tried to classify it by counting the number of teeth using 
“Madder’s two tooth” rule.14 This rule states that in the 
case of fusion the total number of teeth in the dental arch 
is reduced if the fused teeth are to be counted as one. 
However, in case of germination, the number of teeth in the 
arch remains the same if the aff ected teeth are counted as 
one. In case of fusion between a supernumerary tooth and 
a normal tooth, it can be noted that supernumerary tooth 
is usually cone shaped or have aberrant morphology, thus 
the two halves of the crown in case of fusion will not be 
same. However, in case of gemination, the two halves of the 
crown are mirror images of each other, and a buccolingual 
groove will be extending till the incisal edge.15 Some authors 

have also proposed that fused teeth have a separate root 
canal, whereas geminated teeth have a single root canal.16 
Furthermore, geminated teeth have been more frequently 
reported in maxilla, whereas fused teeth have been reported 
commonly in the mandible.17 Considering these criteria, the 
double teeth in the present case have been named as “Fused 
Teeth.” The diff erential diagnosis of fused teeth includes 
germination and macrodontia.

There is no single school of thought regarding the etiology 
of fusion. While some researchers report that this anomaly 
results when two tooth buds come in close contact with 
each other by resorbing the interdental bone, and then, they 

Figure 1: Bilateral fusion with 31, 32 and 41, 42

Figure 2: Single root with left and right mandibular anterior

Figure 3: OPG showing fusion of mandibular incisors on both sides and absence 
of mandibular lateral incisors on both sides
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subsequently fuse with each other before calcifi cation.18 
Others believe that adjacent tooth germs come in contact 
with each other due to physical pressure.13 It has also been 
proposed that fusion may occur as a result of crowding 
between adjacent tooth germs.19 Genetic inheritance might 
also be considered a possible cause.20 Some investigators 
also considered viral infection and thalidomide intake 
during pregnancy as the possible cause of fusion.21 A study 
conducted on mouse embryos reported hypervitaminosis 
A as the possible cause for this dental anomaly.22

Fusion can be classifi ed into two types: Complete and 
partial depending on the stage of development of the 
tooth. If the process of fusion occurs before calcifi cation, 
the crown of the aff ected teeth exhibits the features of 
both the participating teeth, whereas if fusion occurs post 
calcifi cation, the aff ected teeth display distinct crowns 
and only the roots might be fused with pulp canals either 
fused or distinct.13 In the present case, the roots of both 
the teeth have distinct pulp canals with a single root 
indicating complete fusion of roots. However, the crowns 
of both the aff ected teeth were bifi d clinically, with labial 
groove. Thus, this can be considered a case of bilaterally 
incomplete fusion.

The presence of double teeth is also associated with 
syndromes such as chondroectodermal dysplasia, 
Wolf-Hirschhorn syndrome, focal dermal hypoplasia, 
achondroplasia, and osteopetrosis.13

Another very important clinical application is diastema 
formation in the anterior region owing to the fusion of 
two normal permanent teeth thus requiring orthodontic 
intervention for esthetic purposes.

Aguilo et al. have classified double teeth into four 
morphological types considering both clinical and 
radiographic appearance. Type 1 has a single bifi d crown, a 
larger than normal crown with a notch on the incisal edge, a 
bifi d pulp chamber, normal sized root, and radicular canal 
with widening in the cervical portion. Type II has a large 
crown and a large root: A larger than normal crown usually 
with a groove or notch, a single large pulp chamber, a root 
that is larger than normal along its length and one large 
shared root canal. Type III has two fused crowns, double 
conical root while Type IV has fused crowns, double roots, 
two (or more) clearly distinct but joined roots with two 
separate canals.23 The case presented here has a tendency 
toward type I in the right mandibular anterior region as the 
pulp chamber is bifi d. In the left mandibular anterior region, 
initially the pulp chamber is bifi d but after the cervical 
1/3rd region both the root canals appear to get united. Hence, 
the left mandibular anterior cannot be clearly delineated in 
the above-mentioned 4 types, though we can state that it as 
a borderline case between Types I and II.

The management of double teeth depends on the 
morphology of the tooth and the level of fusion. Usually, a 
preventive approach and minimal intervention technique 
are dictated for such patients if the pulp is not involved. In 
the present case, the patient was not aware regarding this 
dental anomaly, and it was an incidental fi nding. Thus, 
no treatment was rendered to the patient. The patient has 
been kept on follow up considering the rotated position 
of the right mandibular anteriors making it susceptible to 
plaque accumulation and caries. Excavation of caries and 
restoration was done for the carious lesion on 21, 22.

CONCLUSION

Bilateral fusion is a rare dental anomaly with an incidence of 
0.5% in the mandibular anterior region. Since the prevalence 
is very low, the importance of double teeth remains to be 
underexplored. In such cases, a deep groove may be present 
as in the present case which might predispose the teeth 
to caries and periodontal problems. Strict oral hygiene 
instructions should be given to such patients, and they 
should be kept under regular follow-up.

Thus to conclude, though the presence of bilateral double 
tooth in the mandibular anterior region is very rare, they 
are a very crucial part of dental anomalies as they can lead 
to several complications, so they must be diagnosed and 
managed properly.
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Abstract: Background: More than 90 % of Indians rely on the complementary and alternative medicine (CAM) for 
primary health care. However, physicians often fail to communicate with their patients about its use as CAM is not 
included in the medical curriculum in India. Hence, initial needs assessment for curricular change in the medical 
schools is the need of time. The aim of the present study is to determine the attitude towards CAM among first year 
undergraduate medical students in Belgaum. Methodology: A survey questionnaire was administered to first year 
medical students at JN Medical College, Belgaum. The questionnaire contained attitudes toward CAM and Integrative 
medicine (IM). All responses were scored on a 5- point Likert scale and the data was analyzed by using SPSS version 
20.0. Results: Nearly 53% and 76% of the students (n=150) have showed positive attitude towards CAM and 
integrative medicine respectively. Coastal group of students showed more positive attitude towards integrative 
medicine compared to that of interior group (P=0.0002). Conclusion: In the context of the current upsurge of CAM 
practice worldwide, a survey is the need of time to gauge attitude amongst medical students. In the present study, 
students have showed positive attitude favoring inclusion of CAM topics in the medical curriculum in India. 
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Introduction: The increasing popularity of 
complementary and alternative medicine (CAM) among 
the global population has led an increasing number of 
medical educators to acknowledge the need to teach 
CAM to medical students and doctors1, 2. In 2004, the 
World Health Organization (WHO) estimates that about 
75% of the world’s healthcare is technically 
“alternative”. The global market for CAM is estimated 
at US$ 83 billion annually in 2008 and is steadily 
growing at an exponential rate. In India, like any other 
developing countries more than 90% of population 
relies on the CAM for primary care, Ayurvedic medicine 
and yoga in particular3. However, physicians often fail 
to communicate with their patients about the use of 
CAM due to lack of its knowledge. 
 
The National Center for CAM (NCCAM) at the National 
Institute of Health, USA has defined CAM as ‘a group of 
diverse medical and health care systems, practices and 
products that are not presently considered to be part 
of conventional medicine’. NCCAM has identified the 
need to develop a consistent educational approach to 
the use of CAM. Hence, it has funded 15 CAM 
education projects at US medical schools in the last 
decade4.Integrative medicine (IM) is a new approach 
that embraces the concerns of the public and medical 

professionals for more effective, patient-centered 
medicine. The public desire for the integration of 
"alternative" or "unconventional" treatment with 
conventional health care system has been well 
documented. However, the divergent nature of 
unconventional therapies poses a unique challenge in 
existing setting of medical education5. 
 
In the context of the current upsurge of interest and 
practice of CAM worldwide and locally, a survey is the 
need of time to gauge the knowledge and attitude 
towards CAM amongst medical students. Many studies 
which were conducted in different countries have 
reported that medical students and faculty have a high 
level of interest in and positive attitudes toward CAM6-

10. As the public use of various healing practices is 
accelerating, physicians’ ignorance about these 
practices widens the communication gap with their 
patients. The encouraging fact is that majority of 
medical students and faculty recognizes the risk and is 
keen to bridge this knowledge gap.  
 
In 1998, 75 of 125 US medical schools offered elective 
courses in CAM or included these topics in required 
courses11. This number rose to 98 schools in the 
academic year 2002–0312.However, until now there has 



Attitude Towards Complementary and Alternative Med 

 

NJIRM 2016; Vol. 7(1) Jan – Feb                                 eISSN: 0975-9840                                             pISSN: 2230 - 9969 84 

 

been no clear, consistent and acceptable educational 
approach to the incorporation of information about 
CAM into medical school curricula. Medical schools in 
India have barely made an effort to teach CAM topics 
since Medical Council of India (MCI) has not included 
those topics in the curriculum. In the present study, 
initial needs assessment for curricular change in the 
medical school was be made by a survey to determine 
the level of interest, experience and enthusiasm 
regarding practice of CAM in medical students. The 
outcome of the present study may provide the 
rationale to introduce CAM topics in the foundation 
block for first year MBBS students as per the latest 
proposal made by the MCI13(2011).  
 
The aim of the present study was to determine the 
attitude towards CAM among first year undergraduate 
medical students at Jawaharlal Nehru Medical College 
(JNMC) in Belgaum, Karnataka state, INDIA.  

Material and Methods: A cross sectional survey was 
conducted by following ‘best practices in survey’ 
published by American Association for Public Opinion 
Research14. Survey research reporting was done by 
following the guidelines of Draugalis et al., in 
200815.The survey instruments were adapted from 
implementation guide for curriculum in integrative 
medicine developed by consortium of academic health 
centers for integrative medicine (CAHCIM) 16,17. 
 
The questionnaire was divided into three major 
portions: Demographic information; Attitudes toward 
CAM and Integrative medicine attitude questionnaire 
(IMAQ) (Annexure-I). The survey tool includes totally 
60 (29+31) statements. The self-assessment 
questionnaire was given to randomly selected first-year 
medical students at JNMC, Belgaum (n=150) after 
obtaining approval from Institutional Ethics Committee 
(MDC/DOME/857dated 1/2/2013). The survey 
questionnaire was administered through an 
independent person and confidentiality was 
maintained. Participation in the survey was voluntary 
and anonymous. All responses were scored on a 5- 
point Likert scale (strongly disagree, disagree, neutral, 
agree and strongly agree). The results were expressed 
as means and standard errors (mean ± SE) and scores 
were calculated by collapsing the 5- point Likert scale 
to 3-point Likert scale (agree, neutral and disagree). 
The between-group comparisons of interior and coastal 
group were assessed by Student’s unpaired ‘t’ tests. 

Differences were considered significant at P ≤ 0.05 with 
confidence interval (CI) of 95%. The data was analyzed 
by using SPSS version 20.0.  
 
Results: Initially, the survey tool was given to 30 
students of first year MBBS at JNMC, who were 
selected randomly for pre-validation.  The data analysis 
of pre-validation results showed reliability of 81% and 
Cronbach’s alpha value of 0.74 for questionnaire on 
attitude towards CAM (ATC). Further, pre-validation 
results showed reliability of 86 % and Cronbach’s alpha 
value of 0.86 for questionnaire on attitude towards 
integrative medicine (IMAQ). Item analysis for 
questions numbered 4, 12, 14, 20, 21, 24 and 26 in ATC 
and 5, 6 and 13 in IMAQ showed reduced internal 
consistency and negative correlation, so those 
questions were modified accordingly.  
 
The proportion of the first-year undergraduate medical 
student cohort that responded to the present modified 
survey was 92% (138/150).The results are expressed in 
percentiles and as means and standard errors (mean ± 
SE). We compared the distribution of 
agree/neutral/disagree ratings for each of the 
statements and presented the response distribution 
comparisons for the two cohorts namely students from 
coastal areas (n=35) and interior part of India (n=103).  
 
The overall percentile scores showed that about 53% of 
the students have positive attitude towards CAM and 
about 2.17% did not(Table-1).  
 

Table 1: Distribution of samples by overall attitudes 
towards CAM 

However, statistically significant difference was not 
found among coastal and interior cohorts (P=0.1723) 
(Table -2).  

 
Table 2: Comparison of interior and costal groups with 

respect to attitude towards CAM 

Group n Mean SD t-value p-value 

Interior 103 105.83 13.04 -1.3720 0.1723 

Costal 35 109.06 8.33 
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About 76% of the students showed positive attitude 
towards integrative medicine and 24% remained 
neutral (P=0.1723) (Table -3).  
 

Table 3: Distribution of samples by overall attitude 
towards integrative medicine 

 
 
It was also found that coastal group of students were 
consistently more positive (P=0.0002) than those in 
interior in theirresponses when their attitude towards 
integrative medicine was compared (Table -4). 
 
Table 4: Comparison of interior and costal groups with 

respect to attitude towards integrative medicine 

Group N Mean SD t-value p-value 

Interior 103 95.26 8.06 -3.8715 0.0002* 

Costal 35 101.17 6.96     

* Significant 
 
Pearson’s coefficient (r) between attitude towards 
CAM and integrative medicine showed significant 
correlation among interior cohort (0.25), but not 
significant in coastal group of students (0.08). 
 
Discussion: India is known for its ethnic and cultural 
diversity. Alternative systems of medicine have been a 
part of our culture since centuries, Ayurveda and yoga 
in particular3. Most of the Indians seek CAM therapies 
to address their primary healthcare needs. The diverse 
practice of medicine necessitates the physicians to 
acquire basic knowledge of different modalities of CAM 
therapies. Hence, it is increasingly important to provide 
the medical students with cultural competency skills to 
effectively communicate with patients and to critically 
evaluate evidence for various CAM therapies. However, 
the institutional climate in India for incorporation of 
CAM topics in medical curriculum is yet to be 
established. Ultimately the beneficiaries of this move 
will be patients and the society. 
 
The outcome of the present study may provide the 
rationale to introduce CAM topics in the foundation 
block for first year MBBS students as per the latest 
proposal made by the MCI. We can follow the footsteps 
of medical schools in U.S. and Europe11, 12, who have 
been successful in integrating CAM topics in their 

medical curriculum. We hope that the spectrum of 
needs assessment provided here is wide enough to be 
useful for educators in their approach towards 
introduction of CAM in to medical curriculum of India. 
However, the major challenge for the medical 
educators is the integration of new CAM topics into the 
already dense medical school curriculum. 
Understanding of CAM therapies within the modern 
medical environment, and claiming time is both 
politically and logistically challenging.  
 
Results of our study generally echo earlier survey 
reports conducted in US18, and other countries19-22 for 
medical students. Similar results were also found in 
different cohort of students belonging to nursing, 
pharmacy and biomedical sciences 23,24and among 
other adolescent population25. Study reflects that 
medical students show more positive attitudes toward 
CAM. Medical students are aware of the fact that CAM 
practices are being exercised by patients and so 
interested in the integrated medicine for effective 
clinical practice in their future. There is paucity in the 
literature regarding regional variation and attitude 
towards CAM or integrative medicine. Available reports 
suggest a trend towards more openness towards 
integration in the curriculum among students from 
coastal regions. The regional variation may be due to 
the profound use of CAM therapies among coastal 
people or their culture. 
 
Given the increasing popularity and use of CAM 
therapies globally, it is relevant for future clinicians to 
have some knowledge about other systems of 
medicine. Students were enthusiastic in learning about 
CAM practices to be able to effectively communicate 
with patients about CAM and to critically evaluate 
evidence for various CAM therapies and also to advice 
patients about safety issues26.The limitations of the 
present study include the smaller sample size and 
restriction to the local area. Large scale studies across 
medical schools in other parts of India may focus on 
the need to integrate the CAM topics in medical 
curriculum. Also attitudes of teaching faculty in medical 
colleges and practicing physicians may throw some 
more light on the addressed problem. In addition to 
the use of surveys, a small number of studies used 
qualitative approaches to assess attitudes, such as 
focus groups, interviews, student key informants, and 
reflective writing exercises. Additional studies both 
qualitative and quantitative are needed to compare 
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and contrast the conventional system with other 
systems of medicine in India.  
 
The need for CAM and integrative medicine 
approaches in allopathic medical school curricula has 
been well articulated. In the future new, well-
structured CAM curricula should focus on knowledge 
and skill acquisition, such as competencies for 
interviewing patients for CAM use and side effects and 
skills for searching evidence on CAM modalities. 
 
Conclusion: In the context of the current upsurge of 
CAM practice worldwide, a survey is the need of time 
to gauge attitude amongst medical students. In the 
present study, students have showed positive attitude 
favoring inclusion of CAM topics in the medical 
curriculum in India. 
Key Words: Complementary and alternative medicine; 
integrative medicine; attitude towards CAM; Indian 
medical curriculum; CAM 
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‘One minute preceptor’ a teaching-learning 
model for oral radiographic interpretation skill
Zameera Naik, Meenaxi Umarani

ABSTRACT
Radiographic interpretation skill is the most essential skill for a dental undergraduate to obtain the degree of Bachelor 
of Dental Surgery and also to be a competent private dental practitioner. Despite the various teaching techniques, 
radiographic interpretation is quite a challenging task. One minute preceptor (OMP) model is widely used for active 
teaching in busy clinical setting, and the same was applied for teaching radiographic interpretation skill. Objectives: 1) 
To train the III BDS students to arrive at radiographic diagnosis of periapical diseases using OMP model, 2) To assess 
and compare the performances of the students after OMP training using structured checklist. Methodology: The study   
involved  64 third year BDS students posted in the department of Oral medicine and radiology. After obtaining an informed 
consent the students were randomly divided into intervention group and comparison group with 32 students in each 
group. A discussion on radiographic interpretation of periapical diseases was conducted at the department  and was 
followed by a pretest on the same day for both groups. The pretest comprised of written radiographic interpretation of 
periapical diseases displayed on the computer screen, which were evaluated using a 10 item checklist. Intervention group 
underwent training through One minute preceptor (OMP) method for radiographic interpretation  wherein they  were 
guided by the preceptor using five microskills of OMP followed by post test for both the groups. Results: The pre and post 
test scores of comparison and intervention groups were analyzed using unpaired‘t’ test. The post test scores between 
the two groups were significantly different with and a p value of 0.00001, revealing the positive impact of OMP training.  
Conclusion: By using ‘One minute preceptor’ model, the students radiographic interpretation skill advanced from being 
unorganized and inconsistent to systematic and consistent with clinical diagnosis.

KEY WORDS: One minute preceptor, radiographic interpretation, periapical diseases, intraoral, skill, teaching, learning, 
dental, intraoral radiograph.
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INTRODUCTION

In view of competency based education, the Dental Council 
of India (DCI) in 2007 has revised the undergraduate dental 
education guidelines.  The revised DCI regulations foresee a 
dental graduate competent to investigate, diagnose, manage, 
and prevent oral diseases prevalent in India.  The two 
important generic skills which a general dental practitioner 
must possess are clinical evaluation, diagnosis and acquisition 
of dental radiographic images and their interpretation[1]. To 
meet the global standards in dentistry, the Dental Council 
of India stresses the need for the acquisition of radiographic 
interpretation skill by the general dental practitioners. 
Concurrently the growing patient expectations for high 
quality treatment poise significant challenges to dental 
practitioners. Hence the training provided in all the dental 
institutions   should be apt to convert the student into a 
competent dental practitioner. 

Oral medicine and radiology, one amongst the nine specialties 
in dentistry offers training to the third year BDS and final year  
BDS students to make the radiographs and interpret them. 
Radiographs form an essential diagnostic tool for patient 
assessment and treatment planning and form the backbone 
of all clinical specialties of dentistry. Hence radiographic 

interpretation skill is the most important skill to be fostered 
amongst the dental students to be competent general dental 
practitioners and is mandatory for  the students to pursue 
specialization in all the  branches of   dentistry as well. For 
the ethical and efficient practice of dentistry a thorough 
knowledge of various available radiographic modalities, their 
applications, and accurate interpretation of the images and 
data created is necessary[2]. A clinician must be trained 
with an eye to identify normal anatomical landmarks and 
their variations as well as variations owing to pathology in a 
radiograph. Radiographic examination of the periradicular 
tissues is important when evaluating periapical lesion and 
for the success and failure of root canal treatment[3]. 
The radiographic evaluation by dentists of the periapical 
area is reported to be unpredictable and inconsistent with 
diagnosis of pulpal and bone disease[4]. This inconsistency 
is attributed to  elusive qualities of a radiograph and to  wide 
variation in interpretation among different observers and 
within the same observers at different times [4,5,6] . 

 A study to evaluate ability of general dental practitioners to 
radiographically diagnose the case, involved 20 general dental 
practitioners who were given two sets of questionnaires. 
The first set asked them to fill out the findings they would 
elucidate in a diagnostic radiograph while the second 
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set consisted of interpretation of 30 randomly selected 
intraoral radiographs. The study revealed that general dental 
practitioners were able to detect radiographic changes when 
they are extensive but they missed periodontal ligament 
width and lamina dura changes[3]. 

Moreover the physicians contract challenges whilst teaching 
the students in the clinical settings such as providing  quality 
health care, maintaining efficiency, and incorporating 
meaningful education for learners. To surmount these 
challenges, numerous alternate teaching strategies have been 
adopted such as One Minute Preceptor (OMP), SNAPPS 
(abbreviated form of summarize, narrow, analyze, probe 
the preceptor, plan, select case for learning) and  Aunt 
Minnie pattern recognition. OMP and SNAPPS have shown 
to improve educational processes and outcomes as per the 
literature [7].

According to OMP model, teaching- learning occurs in a 
short duration, in a realistic setting with patient on dental 
chair providing experiential learning to the students for 
future practice. OMP is a widely used “teaching model” that 
facilitates teaching and learning between learner and teacher 
in busy clinical setting, promotes to build the student-teacher 
conversations by allowing the students to demonstrate clinical 
knowledge and reasoning and aids the teachers to diagnose 
not only the case but also the learner. OMP consists of   five 
“microskills” such as Getting a commitment, Probe for 
supporting evidence, Teach the general rules, Reinforce what 
was done right and Correct mistakes[8,9,10].

This sequence of micro skills definitely fosters learner 
ownership of the clinical problem at the same time learners 
knowledge is assessed and critical thinking is promoted.

A study in which 164 third and fourth year medical students 
viewed traditional and  OMP teaching encounters, found 
that the students rated OMP encounters more effective 
than traditional teaching[11]. Another study, wherein 28 
residents received a 1-hour training session on OMP were 
compared with 29 control residents. The students rated those 
residents trained in OMP  more highly in terms of “asking for 
a commitment,” “providing feedback,” and “motivating me 
to do outside reading” [12].

This study was conducted with an objective of fostering 
radiographic interpretation skill by training the third 
BDS students using the OMP model for radiographic 
interpretation as to arrive at an accurate diagnosis. Hence 
a research hypothesis was formulated stating that OMP   
training of undergraduate students for intraoral radiographic 
interpretation of periapical diseases would help them learn 
better as compared to a traditional training.

STUDY METHODOLOGY

This study was a randomized pre-post trial (O-----X-----O) 
conducted  in  Department of Oral Medicine and Radiology.  
Ethical clearance was obtained from the institutional review 

board with IRB protocol number 766. 

After obtaining a written informed consent 64 third year 
BDS students posted in the department of Oral medicine 
and radiology were involved in the study. The students were 
informed regarding the study design and protocol. Alternate 
batches of students (16 per batch) were assigned to one of 
the two groups, Comparison group and Intervention group 
thus rendering 32 students in each group. 

When the students belonging to either the comparison 
or intervention group, were posted in the department, a 
discussion was conducted on radiographic interpretation of 
periapical diseases and the same was followed by a pretest 
on the same day. Pretest was in written format wherein five 
intraoral periapical radiographs of periapical diseases were 
displayed on the screen, and the students interpreted the 
radiographs in written format which was assessed using the 
structured 10 items checklist. The checklist was structured 
to include the must know, good to know and nice to know 
categories of the  content and was prepared after obtaining 
consensus from all the teaching staff of the department.  

After the pretest, the comparison group students underwent 
traditional training wherein the students verbally interpreted 
the radiographs on daily basis for a period of one week. 

On the contrary, the intervention group students were divided 
in small groups of   six to seven students and five different 
intraoral periapical radiographs  of periapical diseases were 
discussed for  a duration of 20 minutes. Then the students 
interpreted the intraoral radiographs under the guidance of 
OMP  principles for duration of one week. Later at the end 
of posting after week both the groups underwent a posttest. 

 The same set of 5 intraoral radiographs were used to conduct 
the pre and post test for both the comparison and intervention 
groups. The tests were  termed as “Objective structured 
radiographic  Interpretation” (OSRI) and were aassessed using 
a structured 10 item checklist (Appendix 1).

RESULTS AND OBSERVATION

There were no differences in relation to age, level of previous 
training amongst the comparison and intervention groups as 
all the participants were students of III BDS attending the 
clinical postings. 

The scores of both the comparison and intervention groups 
followed a normal distribution curve with the scores ranging 
from 1- 36. To compare pretest, posttest scores of the 
comparison and intervention group unpaired‘t’ test was used 
and for intergroup comparison paired ‘t’ test was applied. 

Pretest scores which demonstrated the baseline information 
of the students were similar amongst the comparison and 
intervention groups as represented in, Table 1, Fig 1, with a 
mean of 5.32±1.34 and 5.30±2.24 respectively, with a ‘t’ value 
of 0.0419 and ‘p’ value  of 0.9667 demonstrating no statistical 
significant difference. 
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When the post test scores of both the groups were compared 
with the respective pretest scores, there was  statistically 
significant difference in performance of students  of both 
the groups with a mean of 12.37±3.80 and  22±5.34 for the 
comparison group and intervention group respectively  with 
a p value of 0.00001, Table 2 and Fig 2.  This demonstrates 
that there was a positive impact on learning of  the students, 
by either  traditional or using the OMP model. 

The difference in difference scores between the comparison  
and intervention groups was statistically significant with 
a mean difference value of  9.63 and a p value of 0.00001 
as shown in Table 3, thus revealing statistically significant 
improvement in  radiographic interpretation skill of students  
after training using OMP model.  

DISCUSSION

Radiographic interpretation is a vital part of diagnostic 
process. The interpretation of width of periodontal ligament 
and lamina dura on the radiographs is subjected to high 
interobserver variability since the periodontal ligament and 
lamina dura demonstrate variations in width physiologically 
in relation to the anatomy of the different  teeth. Periodontal 
ligament  space and lamina dura in premolar and canine 
region are often not appreciated on the radiographs due to 
their decreased width in these regions[13]. In view of these 

constraints it is extremely necessary to follow a systematic 
radiographic interpretation format and rigorously train 
the students in radiographic interpretation skill for the 
radiographic diagnosis. 

In the present study the students in both the comparison 
and intervention group had same baseline information 
as reflected in their pretest scores as both the groups had 
participated in the discussion on radiographic interpretation  
during their clinical postings in the department. 

The students in the intervention group post  OMP training  
had demonstrated a significant improvement in radiographic 
interpretation skill with ‘t’ value of -8.1375 leading to  high 
accuracy in diagnosis of periapical diseases which is essential 
for successful treatment outcome. The findings are in 
accordance with study of  Kaffe et al[4]  where periodontal 
ligament  space and lamina dura changes were evaluated 
more consistently by the dentists than the other features 
and were considered  to be accurate predictors of  periapical 
lesion, thus emphasizing the significance of evaluation of 
these structures.  The findings are in contradiction to a 
study by Saunders et al[14] wherein no dentists were able 
to interpret  periodontal ligament space and lamina dura 
changes thus affecting the ability of dentists to detect 
apical root resorption, number of  roots and assessment of  
periapical status. 

Figure 1. Pretest and posttest 
scores of comparison and 
intervention groups

Table 1 shows the magnitude of change in pre and post scores of comparison  and intervention groups and difference scores as analyzed by 
unpaired t test. 

Variable Group n Mean SD t-value p-value

Pretest Comparison 32 5.32 1.34 0.0419 0.9667

 Intervention 32 5.30 2.24  

Posttest Comparison 32 17.68 4.16 -8.4494 0.00001*

 Intervention 32 27.30 4.76  

Difference Comparison 32 12.37 3.80 -8.1375 0.00001*

 Intervention 32 22.00 5.34  

*p<0.05
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Aagaard et al[15] additionally found that preceptors using the 
one-minute preceptor approach were equally or better able 
to diagnose the patient’s condition correctly, in comparison 
to those using a traditional approach, and the one-minute 
preceptors were better able to assess students’ abilities and 
knowledge. The preceptors rated the one-minute preceptor 
approach more efficient and more effective.

Use of the one-minute preceptor as a teaching tool in the 
gross anatomy laboratory provided novice anatomy teachers 
with an efficient and effective teaching strategy,  however 
confining the experienced  teachers’ teaching behaviors to 
the OMP structure could limit their performance[16]. 

The School of Dentistry at Oregon Health & Science 
University (OHSU)[17] has initiated an iCARE project 
which is based on OMP model and it is deliberately both 
preceptor- and student-oriented, reinforces principles of 
critical thinking, and places more emphasis on evidence-
based decision making. Within this framework, the patient 
benefits from a collaborative approach to problem-solving, 
in which scientific evidence was integrated with clinical 
experience. The patient is then able to make the most 

informed decision for care.

The feedback obtained post study from the intervention 
group revealed that satisfactory learning had occurred during 
the training as specific feedback was provided instantly and 
individually to all the students. The feature of providing 
feedback is not strongly ingrained amongst the faculty 
members, and it was through OMP model that helped to 
train the faculty at this task.

The factors influencing the reliability of interpretation of  
radiographs are education, training, the viewing conditions 
and the examiner’s knowledge of the subject. Stheeman et 
al[18] showed that as the diagnostic confidence of dentists 
increase there is an increase in diagnostic accuracy from 
radiograph interpretation, and they suggested that methods 
should be devised in order to improve the diagnostic 
confidence. Sample of the study was a limitation due to 
restricted number of students involved in specified duration, 
further studies with larger sample size and a follow up study 
to determine the retention of the radiographic interpretation 
skill amongst the students is the need of the hour.

Figure 2. Comparison of pretest and 
posttest scores in comparison and 
intervention groups

Table 2 reveals Comparison of pretest and posttest scores in comparison  and intervention groups by paired t test

Groups Test Mean Std.Dv. Mean diff. SD diff. % of change Paired t p-value

Comparison Pretest 5.32 1.34

 Posttest 17.68 4.16 -12.37 3.80 -232.60 -17.841 0.00001*

Intervention Pretest 5.30 2.24

 Posttest 27.30 4.76 -22.00 5.34 -415.34 -23.305 0.00001*

*p<0.05

Table 3. reveals the difference in difference scores between the comparison  and intervention groups

Groups Test Mean difference Difference in difference 
scores p-value

Comparison Pre and posttest -12.37
-9.63 0.00001

Intervention Pre and posttest -22.00
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CONCLUSION

This study supports the critical role of the radiographic 
interpretation in enhancing diagnostic accuracy in 
oral radiology. It also supports the use of OMP model 
for systematic radiographic examination as a possible 
explanation for significant improvement of radiographic 
interpretation skill in stipulated time setting. Thus by 
using ‘One minute preceptor’ model, student’s radiographic 
interpretation skill had progressed from unorganized and 
inconsistent to  systematic and consistent with clinical 
diagnosis thus achieving an important skill to be a competent 
general dental practitioner. Further studies can be conducted 
involving different faculty members trained in OMP and 
specifically assessing the periodontal ligament and lamina 
dura interpretations as to evaluate the interobserver 
variabilities in assessing the periodontal tissues.
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APPENDIX 1
Checklist to assess the radiographic interpretation skill

S L No. Areas to be interpreted Marks assigned Mentioned/ 
Not mentioned 

1. The tooth of interest 1/2 mark

2. Abnormality in the crown(enamel, dentin & pulp chamber) 1mark 

3. Abnormality of the root/roots 1/2mark 

4. Variation of the periodontal ligament space 1mark 

5. Continuity/discontinuity of laminadura specifically around the root surface 1mark 

6. Description of  periapical pathology in terms of location, periphery, internal 
structure and effect on surrounding structures(based on the pathology) 2 marks 

7. Alveolar bone support around the tooth of interest 1mark 

8. Related normal anatomical landmarks 1mark 

9. Radiographic faults in the radiograph 1mark 

10. Radiographic diagnosis 1mark 

Total marks obtained :
Signature of the staff

© SAGEYA. This is an open access article licensed under the terms
of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits 
unrestricted, noncommercial use, distribution and reproduction in any 
medium, provided the work is properly cited.

Source of Support: Nil, Confl ict of Interest: None declared
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and increased bacterial growth, increased mobility of 
the prosthesis, improved facial contours, and enhanced 
esthetics which is gained from control over the size of the 
iris and pupil and color of the iris and sclera.3

This case report describes a simplified technique to 
fabricate an acrylic custom-made ocular prosthesis for an 
enucleated ocular socket which is a boon to the average 
patient.

CASE REPORT

A 77-year-old male patient reported to the Department 
of Prosthodontics with the chief complaint of facial 
disfigurement caused due to shrunken eyelids of left 
eye. He had undergone total enucleation of the left 
eye 4 months back and had received prefabricated eye 
prosthesis from a private clinic, but was not satisfied with 
the adaptation and esthetics of prosthesis and wanted 
fabrication of new eye prosthesis (Fig. 1).

Examination of the socket revealed an adequately healed 
defect with the absence of eye ball, depth of the lower fornix 
was reduced, and movements of the musculature were 
normal. Patient consent for the same was received.

FABRICATION PROCEDURE

•	 A	thorough	examination	of	the	defect	was	done	and	
resiliency of the superior and inferior palpebrae was 
made through inspection and palpation (Fig. 2).

•	 A	primary	impression	of	the	anopthalmic	socket	was	
made with irreversible hydrocolloid according to the 
modified impression technique as described by Allen 
and Webster (Fig. 3).
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ABSTRACT

Eyes are generally the first features of the face to be noticed. 
Surgical intervention of ocular and orbital disorders may result 
not only in ocular defects but also have a crippling effect on the 
psychology of those affected. An ocular prosthesis is an artificial 
replacement of the bulb of the eye. The present study describes 
the prosthetic management of patient with ocular defect with a 
custom-made ocular prosthesis, which can be carried out in a 
small clinical set-up and is a boon to the average patient.

Keywords: Custom-made ocular prosthesis, Enucleation, 
Maxillofacial prosthesis, Ocular defect.
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INTRODUCTION

“Eyes are the amulets of mind; one of the wonderful 
gifts, of nature is a glance of an Eye.”1 The unfortunate 
loss or absence of an eye may be caused either by 
congenital defect, trauma, or tumor. The disfigurement 
allied with loss of an eye can have a major effect on 
physical, social, and emotional well-being of the patient, 
and hence replacement of the eye as soon as possible is 
necessary. The options for an artificial eye can be either 
stock prostheses that come in standard sizes, shapes, and 
colors or ocular prosthesis. Stock prostheses are relatively 
inexpensive and can be delivered quickly. Often, however, 
a custom-made ocular prosthesis is indicated.2 The 
advantages include intimate contact with the tissue bed 
that distributes the pressure more equally than stock 
prosthesis and decrease in the incidence of conjunctival 
abrasion. The intimate tissue contact improves the tissue 
health by reducing fluid accumulation in tissue prosthesis 
interface. Fluid accumulation can cause tissue irritation 

Fig. 1: Prefabricated eye prosthesis
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•	 Putty	 material	 (polyvinyl	 siloxane)	 was	 adapted	
around the impression and the putty index was made. 
Wax was poured and scleral blank fabricated.

•	 Patient’s	eye	movements	were	checked	for	symmetry	
and function, and it was checked that the scleral 
blank moved and synchronized in harmony with the 
patient’s	natural	eye	movements.

•	 A	 prefabricated	 iris	 button,	 whose	 shape	 matches	
with the contralateral eye, was selected. The iris 
center position is then identified with an iris peg 
that identifies the center and plane. The patient 
was asked to gaze straight at an object kept 4 feet 
away. The operator then marked the vertical lines 
coinciding with the pupil of the natural eye. Similarly 
the point is marked at the center of glabella. Distance 
between the glabella and the vertical lines were noted 
using measuring scale and the same distance was 
maintained on the defected side by slight adjustments 
in wax pattern (Fig. 4).

•	 Flasking	of	 the	wax	pattern	 is	done	and	packing	is	
done using heat cure clear acrylic.

•	 Prefabricated	iris	button	is	trimmed	out	and	overall	
2 mm reduction is done.

•	 Painting	of	the	iris	is	done	on	the	chairside	and	the	
necessary characterization is also done. After drying of 
the painting, the prosthesis was poured with polymer 
monomer syrup and allowed to dry. Then, a layer of 
clear acrylic was added and cured again, followed by 
finishing using fine sand paper and polishing using 
flour of pumice.

•	 The	 properly	 finished	 and	 polished	 prosthesis	 was	
inserted in the socket after being disinfected and 
lubricated with an ophthalmic lubricant. Adjustments 
were	made	at	the	time	of	delivery	as	per	the	patient’s	
comfort (Figs 5A and B).

POST-INSERTION INSTRUCTIONS

•	 During	insertion	patient	was	asked	to	evert	his	lower	
eyelid and insert the lower part of prosthesis well 
into fornices and then upper eyelid was lifted and 
complete insertion of prosthesis was done. Patient 
was instructed to blink his eyes gently to make sure 
complete seating was done.

•	 Patient	was	recalled	for	follow-up	after	1	day,	3	days,	
and 1 week.

•	 Patient	was	informed	that	there	was	no	need	to	remove	
prosthesis except for cleaning and was instructed to 
clean the prosthesis once in 3 to 5 days with gentle 
soap and water. Daily hygiene to be maintained using 
ophthalmic solution as an irrigant.

•	 Patient	was	instructed	to	have	his	ocular	cavity	exam-
ined once in month or immediately when there is any 
irritation.

DISCUSSION

Rehabilitation of patients with ocular defects has always 
remained an enigma for the prosthodontist. Various 

Fig. 2: Preoperative photograph Fig. 3: Impression of the defect made using irreversible hydrocolloid

Fig. 4: Iris disc adjustment done
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treatment options available for rehabilitation of such 
defects include prefabricated eye shells, custom-made 
ocular prosthesis, or bio-eye implant.4

Implants have superior outcome but it may not be 
advisable in all patients due to economic factors. Accord-
ing to Beumer and Zlotolow5 intimate contact between 
the ocular prosthesis and the tissue bed is needed to 
distribute even pressure, so a prefabricated prosthesis 
should be avoided. Moreover, the voids in the prefabri-
cated prosthesis collect mucus and debris that can irritate 
mucosa and act as a potential source of infection, which 
are minimized in custom-made prosthesis. However, the 
use of a “stock” prosthesis is usually advocated when 
time is limited and cost is a consideration.

In majority of cases of enucleation, custom-made 
ocular prosthesis is advantageous as there is improved 
adaptation to underlying tissues, increased mobility of the 
prosthesis, and acceptable esthetics due to better match of 
the size and color of the iris and sclera. The esthetic and 
functional outcome of the custom-made ocular prosthesis 
is superior to the stock ocular prosthesis. Because of the 

Figs 5A and B: Patient with final prosthesis

A B

individual variations and diverse nature of the ocular 
injuries, patients would benefit from custom-made ocular 
prosthesis. The procedure used here can be carried out in 
small clinical set-up and has provided good results from 
patient esthetics, acceptance, and satisfaction point of view.
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ABSTRACT 
 
Aim: To evaluate and compare the Effect of Different Surface Treatments and Varying Alloy 
Percentage on The Elemental Composition of Ni Cr Base Metal Alloy. 
Study Design: The elemental composition of Ni Cr alloy with different surface treatments (oxidation, 
sandblasting, silane coupling agent) with varying alloy percentage (100% new, 50% new and 50% 
old, 100% old once cast) of all specimens were tabulated and subjected to statistical analysis. 
Place and Duration of Study: Department of Prosthodontics and Crown and Bridge, V.K Institute 
Of Dental Sciences, KLE University, Belgaum, Karnataka, India and Indian Institute Of Technology, 
Mumbai India. 
Methodology: Forty five disc shaped Ni Cr alloy specimens were made and subjected to different 
surface treatments which include oxidation, sandblasting and silane coupling agent application. 
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Elemental composition was evaluated with Energy Dispersive X-Ray Analysor System (EDX) and 
surface topography was analyzed using Scanning Electron Microscope (SEM) at 1500 x 
magnification. 
Results: The elemental composition was significantly different in the casting groups and treatment 
groups (p < 0.05). The highest mean weight percentage Ni value was recorded for Group A with 
oxidation treatment. Aluminum-oxide sandblasting of the alloy surface reduced the mean weight 
percentage for Cr. 
Conclusion: Recasting metal alloys may adversely affect surface quality of the Ni Cr alloy. 
 

 
Keywords: Ni Cr (nickel chromium) alloy; EDX (Energy Dispersive X-Ray Analysor System); SEM 

(Scanning Electron Microscope); Mo (Molybdenum); Cu (Copper); Ag (Silver); Zn (Zinc). 
 

1. INTRODUCTION 
 
High noble and base metal alloys have been in 
use to fabricate cast dental prosthesis. High 
noble alloys were used because of their 
resistance to corrosion and biocompatibility. Due 
to economic reasons and ease of availability, 
base metal alloys came into wide use. Ni-Cr 
alloys possess good mechanical properties, such 
as high hardness, low density, and high tensile 
strength [1]. 

 
Dental laboratories reuse the casted metal for 
recasting of cast restorations. Literature 
guidelines for recasting Ni-Cr alloy vary from not 
adding any new metal, or to some new metal, or 
50% new metal with previously casted alloys. 
The manufacturer’s information on Ni-Cr casting 
alloys also states that casted metals can be 
reused to fabricate clinically acceptable castings, 
provided at least 50% new metal is used. Certain 
important secondary elements, present in small 
percentages in the original alloy compositions 
may be lost during recasting through 
volatilization or oxidation [2]. 
 

Chromium provides tarnish resistance and 
stainless properties to these alloys. When 
chromium content exceeds 30%, the alloy 
becomes more difficult to cast as it forms a brittle 
phase, known as the sigma (б) phase. Hence, 
cast base metal dental alloys should not contain 
more than 28% or 29% chromium. Cobalt 
increases strength, hardness and elastic 
modulus. Nickel may increase the ductility. The 
presence of 3% to 6% molybdenum contributes 
to the strength of the alloys. Aluminum increases 
the ultimate tensile and yield strengths of the 
alloy. Silicon and manganese are added to 
increase the fluidity and castability of these 
alloys.  
 
Zinc acts as an oxygen scavenger during melting 
to minimize the oxidation of other elements in the 

alloy. Almost all elements in these alloys, such 
as chromium, silicon, molybdenum, and nickel, 
react with carbon to form carbids, which change 
the properties of the alloys [3,4]. 
 
Different surface treatments like sandblasting 
and degassing may affect the elemental 
composition and their surface structure. Silane 
coupling agents which are commonly used to 
enhance the bond strength between metal and 
ceramic may also affect the surface of these 
alloys. The studies on recasting base metal 
alloys are restricted to examining the physical 
characteristics of these alloys. There is very less 
literature on the change in the elemental 
composition of the recasted alloys. Hence this 
study was undertaken to evaluate the effect of 
different surface treatments and varying alloy 
percentage on the elemental composition of base 
metal alloys. 
 

2. MATERIALS AND METHODS 
 

2.1 Sample Preparation 
 

Forty five (n = 45) disc shaped specimens 
measuring about (15*2 mm) were fabricated 
using Ni-Cr base metal alloy (Girobond CBS, 
Germany). These specimens were further 
divided into 3 Groups (Groups A, B and C) 
consisting of fifteen specimens in each group. 
(n=15) (Fig. 1) 
 

In the first group (Group A) the specimens were 
cast from 100% new alloy. The second group 
(Group B) consisted of specimens that were cast 
from 50 wt% new alloys with 50 wt% recast 
(once) alloys and the third group (Group C) 
specimens  were cast from 100% recast (once) 
alloys. The metal used for recasting was 
obtained from left over buttons and sprues of the 
alloys that had been previously casted [3].  
 

The specimens were fabricated using a 
conventional lost-wax technique. Wax patterns 
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were fabricated using inlay casting wax (Bego, 
Bremen, Germany), invested using a phosphate 
bond investment (Bellawest, Bego, Bremen, 
Germany) and subjected to casting procedure. 
The rings were submitted to thermal cycling 
according to the manufacturers’ 
recommendations, and a casting temperature of 
1330°C was followed for all the castings. After 
the sprues had been cut off, the specimens were 
airborne-particle abraded using aluminum oxide 
(Alox, Bego, Bremen, Germany) in order to be 
cleaned from remaining remnants of investment 
material. Then specimens were polished and 
finished by stone burs and rubber polishing 
wheels (BEGO, Bremen, Germany) (Fig. 2).  
 
The resultant specimens were subjected to 
different surface treatments which include 
oxidation, sandblasting and silane coupling agent 
application (Fig. 3). 
 

2.2 Surface Treatments 
 
The resulting specimens were randomly divided 
into three subgroups (Subgroup 1, 2 and 3) of 
five samples each (n=5). 
 
Sub Group 1- The specimens were subjected to 
oxidation at 970°C for 10 min in the Ceramic 
furnace (Vita Zahnfabrik, Germany). 
 
Sub Group 2- The specimens were subjected to 
sand blasting treatment with 110 μmm Al2O3    
in a sandblasting unit. 
 
Sub Group 3- Specimens were treated with 
Silane coupling agent (Monobond N) according 
to manufacturer instructions. After sandblasting 
and cleaning the specimens in an ultrasonic unit 
for about 1 minute, Monobond N was applied 
with brush on the surface of the specimen. 

   
 

Fig. 1. 45 samples divided in three 
groups (A,B,C). 

 
Fig. 2. Armamentarium used in the  

study 
 

   
 

Fig. 3. Samples divided into three 
Subgroups (1,2,3) 

 
Fig. 4. Energy dispersive 

X-ray analysor system 
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2.3 Elemental Analysis 
 

The elemental compositions of each specimen in 
weight percentage was calculated with the EDX 
(Fig. 4). It is used for chemical characterization of 
a sample and is based on the fundamental 
principle that each element has a unique atomic 
structure allowing unique set of peaks on its X-
ray emission spectrum. A high-energy beam of 
charged particles such as electrons 
or protons  or a beam of X-rays, is focused into 
the sample being studied. The incident beam 
may excite an electron in an inner shell, ejecting 
it from the shell while creating an electron hole 
and an electron from an outer, higher-energy 
shell then fills the hole, and the difference in 

energy between the higher-energy shell and the 
lower energy shell may be released in the form of 
an X-ray. The number and energy of the X-rays 
emitted from a specimen were measured by an 
energy-dispersive spectrometer. 

   
For qualitative analysis of the surface topography 
of the specimens, one specimen from each 
group randomly was subjected to SEM at 1500 x 
magnification. The specimens were rinsed with 
distilled water, dried, and fixed onto an aluminum 
cylinder (13 mm in diameter and 10 mm in 
height). The specimens were sputter-coated with 
gold-palladium alloy and evaluated by SEM 
(Figs. 5-13). 

 
SEM images Group A  
 

    
 

Fig. 5. SEM image at 1500 X  
Subgroup 1 (Oxidation) 

 
Fig. 6. SEM image at 1500 X  
subgroup 2. (Sandblasting) 

 

  
 

Fig. 7. SEM image at 1500 X 
Subgroup 3 (Silane coupling agent) 
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SEM images of Group B 
 

  
 

Fig. 8. SEM image at 1500 X  
Subgroup 1 (Oxidation) 

 
Fig. 9. SEM image at 1500 X  
Subgroup 2. (Sandblasting) 

 

 
 

Fig. 10. SEM image at 1500 X 
Subgroup 3 (Silane coupling agent) 

 
SEM images of Group C 
 

   
 

Fig. 11. SEM image at 1500 X  
Subgroup 1 (Oxidation) 

 
Fig. 12. SEM image at 1500 X  
Subgroup 2 (Sandblasting) 



 
 
 
 

Goel et al.; BJAST, 16(4): 1-12, 2016; Article no.BJAST.26204 
 
 

 
6 
 

 
 

Fig. 13. SEM image at 1500 X 
Subgroup 3 (Silane coupling agent) 

 
Elemental percentage for each specimen was 
calculated in terms of its weight% and tabulated 
and the resultant data was subjected to statistical 
analysis to draw conclusions from the 
experimental data. 
 

3. RESULTS 
 

Means and standard deviations were calculated 
for each group, and the results were analyzed 
with two-way ANOVA and Tukey HSD tests. 
Statistical differences were analyzed and 
tabulated. Of the three groups the percentage of 
Nickel was maximum with 100% new alloy and 

oxidation treatment (Group A with Subgroup 1) 
whereas least with the 100% old alloy (Group C) 
suggesting decrease in concentration of Ni in 
recast alloy (F 2.8785 and P 0.0363) (Tables 2 
and 5). The percentage of Cr was maximum in 
100% new alloy with oxidation (Group A with 
Subgroup 1) and was least with 100% old alloy 
(Group C) with sandblasting suggesting 
decrease in Cr percentage in recast alloy with 
sandblasting treatment (F 1.2398 and P 0.3115) 
(Tables 3 and 6). Other specimens did not show 
any significant differences in elemental 
composition. 

 
FLOWCHART OF METHODOLOGY 

 
Disc shaped specimens (n=45) 

 
 

GROUP A (n=15)                                GROUP B (n=15)                                 GROUP C (n=15) 
100% New Alloy                           50% New 50% Old Alloy                            100% Old Alloy 

 
 

All Groups divided into three Subroups 
 

SUBGROUP 1                                        SUBGROUP 2                                   SUBGROUP 3 Silane 
Oxidation                                              Sandblasting                                          Coupling Agent 

 
 
 

Elemental quantitative analysis by EDX and qualitative analysis by SEM . 
 
 
 

Resultant values are subjected to statistical analysis for comparison. 
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Table 1. Values of EDX with respect to Ni, Cr and Mo 
 

Group Sample no. Elements 
NI (nickel) CR (chromium) MO (molybdenum) 

100% new alloy 
oxidation 

1 64.89 24.26 10.16 
2 64.92 23.98 10.05 
3 65.32 24.66 10.09 
4 65.26 24.23 10.22 
5 64.99 23.87 10.15 

1OO% new alloy 
sandblasting 

1 64.61 23.72 10.39 
2 64.51 23.77 10.43 
3 64.58 23.74 10.39 
4 64.41 23.82 10.49 
5 64.37 23.86 10.49 

100% new alloy 
silane agent 

1 64.55 24.02 10.33 
2 64.33 24.14 10.44 
3 64.51 24.02 10.31 
4 64.41 24.02 10.41 
5 64.43 24.04 10.34 

50% old 50% new 
alloy oxidation 

1 64.42 24.26 10.15 
2 64.31 24.28 10.17 
3 64.41 24.31 10.01 
4 64.35 24.25 10.02 
5 64.38 24.22 10.05 

50 %old 50 % new 
alloy  sandblasting 

1 64.45 24.15 10.21 
2 64.43 24.18 10.16 
3 64.38 23.67 10.18 
4 64.39 23.56 10.22 
5 64.45 24.19 10.19 

50% old 50% new 
alloy silane agent 

1 64.41 25.1 10.28 
2 64.12 24.81 10.14 
3 64.23 25.12 10.11 
4 64.31 23.89 11.11 
5 64.41 23.78 10.12 

100% old alloy 
oxidation 

1 64.31 23.92 10.16 
2 64.13 23.85 10.18 
3 63.82 23.88 10.12 
4 63.78 23.91 10.17 
5 63.56 23.93 10.05 

100% old  alloy 
sandblasting 

1 64.57 23.41 10.36 
2 63.87 23.23 10.34 
3 63.78 23.13 10.41 
4 64.55 23.32 10.38 
5 63.31 23.35 10.39 

100% old alloy 
silane agent 

1 64.59 23.81 10.26 
2 63.88 23.82 10.24 
3 63.46 23.78 10.28 
4 64.57 23.77 10.23 
5 63.56 23.79 10.27 

 

4. DISCUSSION 
 
Dentists and technicians are always conscious of 
the cost of the materials used in fixed 
prostheses, and this leads to increased 
recasting. The reasons for recasting are 
economic, prevention of wastage of natural 

resources and environmental protection [5]. 
Many investigators have evaluated the effect of 
repeated use of alloys on the charachteristics of 
resultant castings. Most of the investigators 
studied properties like tensile strength, ultimate 
tensile strength, percentage elongation, modulus 
of elasticity, mean yield strength, microstructure, 
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and micro hardness [6,7] The present study was 
undertaken to evaluate the elemental 
composition of recast alloy and the findings 
agreed with the hypothesis that recasting of base 
metal alloys would change the elemental 
composition and  that mixing new and previous 
metal can influence the compositional stability of 
base metal alloys leading to change in 
concentration major elements like Ni, Cr, Mo and 
other minor elements which include Cu, Zn and 
Ag. In this study changes in elemental 
composition were minimal for castings with new 
alloy when compared to the recasted alloy. The 
findings of the present study are contrary to the 
studies by Tucillo et al who concluded that 

elemental composition of high gold alloy 
remained stable during recasting procedures. 
According to the author most of the clinical 
failures in castings were attributed due to the 
tarnish or corrosion when the nobility was 
decreased or the silver copper ratio was altered 
[8] Preswood analyzed the chemical composition 
of Ni-Cr-Be alloy and concluded changes in the 
amount of Ni, Fe, Mn, Cr, Mo, and Al remained 
within 0.1%-0.01% after each melting indicating 
no significant changes in its chemical structure. 
This could be attributed to the fact that 50 μmm 
aluminium oxide cleaning was performed and no 
attempt was made to remove the retained oxide 
from the buttons and sprues [9]. 

 
Table 2. Comparison of three groups (A, B, C) and three subgroups (1, 2, 3) with 

Ni (nickel) % by two way ANOVA 
 

Sources of 
variation 

Degrees of 
freedom 

Sum of 
squares 

Mean sum of 
squares 

F-value P-value 

Main effects      
Groups 2 3.5835 1.7917 21.4865 0.0001* 
Subgroups 2 0.3350 0.1675 2.0086 0.1489 
2-way interactions      
Groups x 
Subgroups  

4 0.9601 0.2400 2.8785 0.0363* 

Error 36 3.0020 0.0834   
Total 44 7.8806    

*p<0.05 
 

Table 3. Comparison of three groups (A, B, C) and three subgroups (1, 2, 3) with 
Cr (Cromium) % by two way ANOVA 

 

Sources of variation Degrees of freedom Sum of squares Mean sum of  
squares 

F-value P-value 

Main effects      
Groups 2 2.6521 1.3260 18.6463 0.0001* 
Subgroups 2 2.0313 1.0157 14.2820 0.0001* 
2-way interactions      
Groups x Subgroups 4 0.3527 0.0882 1.2398 0.3115 
Error 36 2.5602 0.0711   
Total 44 7.5963    

*p<0.05 
 

Table 4. Comparison of three groups (A, B, C) and three subgroups (1, 2, 3) with 
Mo (Molybdenum) % of elements in by two way ANOVA 

 

Sources of variation Degrees of freedom Sum of  
squares 

Mean sum of  
squares 

F-value P-value 

Main effects      
Groups 2 0.0824 0.0412 1.8129 0.1778 
Subgroups 2 0.4560 0.2280 10.0379 0.0003* 
2-way interactions      
Groups x Subgroups 4 0.1273 0.0318 1.4011 0.2533 
Error 36 0.8176 0.0227   
Total 44 1.4832    

*p<0.05 
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Table 5. Pair wise comparisons of three groups (A, B, C) and three subgroups (1, 2, 3) with % of elements in NI by Tukeys multiple posthoc procedures 
 

Groups with 
Subgroups 

Group A with 
Subgrp 1 

Group A with 
Subgrp 2 

Group A with 
Subgrp 3 

Group B with 
Subgrp 1 

Group B with 
Subgrp 2 

Group B with 
Subgrp 3 

Group C with 
Subgrp 1 

Group C with 
Subgrp 2 

Group C with 
Subgrp 3 

Mean 65.08 64.50 64.45 64.37 64.42 64.30 63.92 64.02 64.01 

SD 0.20 0.10 0.09 0.05 0.03 0.12 0.30 0.54 0.54 

Group A with 
Subgrp 1 

-         

Group A with 
Subgrp 2 

p=0.0666 -        

Group A with 
Subgrp 3 

p=0.0346* p=0.9999 -       

Group B with 
Subgrp 1 

p=0.0125* p=0.9989 p=0.9999 -      

Group B with 
Subgrp 2 

p=0.0242* p=0.9999 p=0.9999 p=0.9999 -     

Group B with 
Subgrp 3 

p=0.0039* p=0.9713 p=0.9955 p=0.9999 p=0.9988 -    

Group C with 
Subgrp 1 

p=0.0001* p=0.0700 p=0.1279 p=0.2723 p=0.1707 p=0.5154 -   

Group C with 
Subgrp 2 

p=0.0002* p=0.2107 p=0.3387 p=0.5791 p=0.4199 p=0.8326 p=0.9998 -  

Group C with 
Subgrp 3 

p=0.0002* p=0.2022 p=0.3270 p=0.5649 p=0.4069 p=0.8218 p=0.9999 p=0.9999 - 

*p<0.05 

 
 
 
 
 
 
 
 
 
 



 
 
 
 

Goel et al.; BJAST, 16(4): 1-12, 2016; Article no.BJAST.26204 
 
 

 
10 

 

Table 6. Pair wise comparisons of three groups (A, B, C) and three subgroups (1, 2, 3) with % of elements in Cr by Tukeys multiple posthoc procedures 
 

Groups with 
Subgroups 

Group A with 
Subgrp 1 

Group A with 
Subgrp 2 

Group A with 
Subgrp 3 

Gourp B with 
Subgrp 1 

Gourp B with 
Subgrp 2 

Group B with 
Subgrp 3 

Group C with 
Subgrp 1 

Group C with 
Subgrp 2 

Gourp C with 
Subgrp 3 

Mean 24.20 23.78 24.05 24.26 23.95 24.54 23.90 23.29 23.79 

SD 0.31 0.06 0.05 0.03 0.31 0.66 0.03 0.11 0.02 

Group A with 
Subgrp 1 

-         

Group A with 
Subgrp 2 

p=0.2758 -        

Group A with 
Subgrp 3 

p=0.9916 p=0.8105 -       

Group B with 
Subgrp 1 

p=0.9999 p=0.1339 p=0.9306 -      

Group B with 
Subgrp 2 

p=0.8563 p=0.9839 p=0.9996 p=0.6427 -     

Group B with 
Subgrp 3 

p=0.5430 p=0.0021* p=0.1183 p=0.7788 p=0.0306* -    

Group C with 
Subgrp 1 

p=0.6877 p=0.9987 p=0.9923 p=0.4454 p=0.9999 p=0.0138* -   

Group C with 
Subgrp 2 

p=0.0003* p=0.1153 p=0.0021* p=0.0002* p=0.0101* p=0.0001* p=0.0227* -  

Grp C with 
Subgrp 3 

p=0.3110 p=0.9999 p=0.8455 p=0.1549 p=0.9900 p=0.0026* p=0.9994 p=0.0989 - 

*p<0.05 
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Hespi et al. measured physical properties of cr-
co alloys and recommended metal could be used 
for four generations without significant 
differences [10]. Bauer concluded that scrap 
produced in dental labs can be reused as this 
metal is melted under controlled conditions [11]. 
Walczack concluded that microstructure of 
recasting was similar to brand new castings with 
no inclusions which could originate from charge 
contamination of investment materials [12]. 

 

Nelson et al. [13] demonstrated no remarkable 
degenerative change in Ni-Cr alloy recasting for 
10 generations and combining used metal with 
new metal and recasting 100 times demonstrated 
no remarkable degenerative changes in physical 
properties, microstructure, or clinical 
characteristics. The author stated strict 
adherence to clean techniques was essential to 
minimize contamination and inclusions that 
adversely affect the physical properties. The 
point of attachment between the sprue and wax 
pattern should be rounded, flared and properly 
contoured. 
 
Baran stated that easily oxidized elements 
diffuse to the surface of the casting and combine 
with oxygen because of which metal near the 
surface undergoes change in composition. This 
change may affect the stability of secondary 
phases and may cause them to dissolve. Hence 
the surface condition of the alloy affects the 
oxidation products [4].

 

 

Al-Hiyasat also showed that release of elements 
increased significantly in relation to the 
percentage of recast material used in the casting 
procedure in turn leading to increase in 
cytotoxicity [14]. 

 

In the present study the concentration of Ni 
decreased in recast alloy and sandblasting 
decreased the concentration of Cr. The Mo 
content on the surface oxide layers for these Ni-
Cr alloys after heat treatment was almost 
negligible which could be ascribed to the volatility 
of Mo oxides (mainly as MoO3). The findings of 
the present study are in accordance with Phillips 
who indicated that mixing new and previously 
cast metal influenced the compositional stability 
of a Ni-Cr base metal alloy, leading to changes in 
the amount of base metals (Ni and Cr) and other  
major and minor elements (Mo, Si and Mn etc.) 
[1].

 
Ayad concluded that mixing new and 

previously cast metal can influence the 
compositional stability of a type 3 gold alloy. The 
author also concluded that small decrease or 

increase in the concentration of elements 
probably would have no clinical significant effect 
on the mechanical properties or corrosion 
resistance of the alloys [15].

 

 
In this study, changes in elemental 
concentrations were generally minimal, given 
that the practical accuracy of values determined 
by EDAX. A nonhomogeneous distribution of 
alloy elements along the specimen surface may 
have influenced the results. Changing oxidation 
conditions can influence the type of oxide that is 
formed. Oxidation in air instead of vacuum can 
lead to thick oxide layers. 
 
McLean recommended at least 50% new alloy be 
included in copings for metal ceramic 
restorations [16]. Dental laboratories reusing 
casting alloys with random amounts of new metal 
additions is contraindicated. Good restoration 
requires certain optimum properties which should 
remain constant in oral environment. Hence 
recasting should not be done at the expense of 
the properties of the alloy. 
 
The small decrease in the concentration of Ni 
and Cr probably would have no clinically 
significant effect on the mechanical properties or 
corrosion resistance of the cast alloys. To 
monitor the reuse of alloys, laboratories should 
institute effective approaches to metal handling 
and accounting. Further means to facilitate 
reclamation of the used alloy in an efficient, 
expeditious, and economic manner by the 
manufacturer would encourage laboratories to 
return the large, unmanageable buttons that tend 
to accumulate.  
 

5. CONCLUSION 
 
From the present study following conclusions can 
be drawn.- 
 
Ni Cr Base metal alloys can be used for 
recasting provided strict adherence to clean 
casting techniques were to be carried out. 
 
The recurrent casting of alloys may cause 
surface impairment and compositional deviations 
in alloys that may further induce organic hazards 
during their clinical uses. 
 
The very low change ratio of the elements affect 
the physical and biological properties of the alloy. 
These changes may have effect on the bond 
strength of different veneering materials. 
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Abstract: 
Purpose: Study was to compare the biofilm development of candida albicans on two different types of abraded 

surfaces of heat cure PMMA and flexi denture material.  

Materials And Methods: 4 blocks of each heat cure resin and flexible denture material were prepared of 

10*10*10mm and 10*10*3mm in size respectively. All blocks were then subjected to abrasion with p100 grit 

size dry sand paper or with denture cleansing brush. One colony of Candida albicans GDH 2346 (NCYC 1467) 

cultured on Sabouraud dextrose agar (SBA) for 48 hrs and was used to inoculate 10 mL of Peptone water and 

sugar broth with samples at 37°C for 24hrs. Followed by which gram staining was performed and semi-

quantification was done after inoculating on SBA for 18 hours at 37ºC.  

Results: The highest mean colony forming unit was recorded in heat cure PMMA, and lowest mean colony 

forming unit was recorded in flexible denture material.  

Conclusion: Flexible denture material has lesser biofilm development and candidal count as compared to heat 

cure acrylic resin. 

Keywords: Heat cure PMMA, Flexible denture material, Biofilm, Candida albicans 

 

I. Introduction 

Candida albicans is a known etiologic agent of chronic erythematous candidosis (denture stomatitis). 

This inflammatory disorder affects approximately 60% of denture wearers and causes inflammation of oral 

mucosa in close contact with the denture. As with natural dentition, dentures provide hard nonshedding surfaces 

that enable the build-up of plaque biofilms over time. Candida biofilm development on denture acrylic resin 

begins with adhesion, which can either occur directly to the conditioned surface or via a layer of pre-existing 

denture plaque.
1
 The surface irregularities increase the probability of bacterial accumulation, and Candida 

adhesion than smooth surface, surface roughness of prostheses providing niches in which the microorganisms 

are protected from sheer forces and oral hygiene measures. The surface of the resins used in the construction of 

the prosthesis can be finished and polished using variety of techniques.
2
  

Polymethyl methacrylate (PMMA) has been the most popular material used for denture fabrication 

since its introduction in 1937. It has several advantages such as an excellent esthetic characteristic, low water 

sorption and solubility, adequate strength, low toxicity, easy repair, and a simple molding processing technique. 

Nonetheless, it has some problems such as polymerization shrinkage, weak flexural, lower impact strength. In 

recent years, nylon polymer has attracted attention as a denture base material. Polyamide resin was proposed as 

a denture base material. Nylon is a generic name for certain types of thermoplastic polymers belonging to the 

class known as polyamides. Nylon is a crystalline polymer, whereas PMMA is amorphous and low fatigue 

resistance. On the other side, it is reported that this material has several problems such as water sorption, surface 

roughness, bacterial contamination, warpage, color deterioration, and difficulty in polishing.
3
 Valplast (flexible 

denture material) is a nylon thermoplastic material with unique physical and esthetic properties and excellent 

retention. Thermoplastic resin in spite of all these benefits has some difficulty to adjust and polish.
4
 

The purpose of this study was to compare the biofilm development of Candida albicans on two 

different types of abraded surfaces of heat cure PMMA and flexi denture material. The null hypothesis was that 

there would not be any difference in biofilm development of Candida albicans on abraded surfaces of heat cure 

resin and flexi denture material.  

 

II. Materials and methods 

4 blocks of each heat cure PMMA and flexible denture material were prepared of 10*10*10mm and 

10*10*3mm in size respectively (Fig.1). A block was first made in modelling wax of exact dimensions 

mentioned above and then other 3 blocks were duplicated using the elastomeric rubber based material index of 

the first disc. 
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Figure 1.Showing the shape and size of specimens 

 

For Heat cure resin, all 4 blocks were invested in dental plaster and packed using compression 

moulding technique with heat cure PMMA (MELIODENT). The conventional technique for flasking curing and 

deflasking was followed. For Flexible denture material, 4 specimen were prepared using injection moulding 

technique.  

All blocks were then subjected to abrasion. 2 blocks of each heat cure resin and flexible denture 

material were abraded using Sand paper. These specimens were abraded manually with p100 grit size dry sand 

paper with 10 strokes in one direction parallel to the edge of a ruler, and Other 2 blocks of each material were 

abraded with denture cleansing Brush (CLANDEN), 400 strokes in one direction and  another 400 strokes in 

opposite direction. All these abrasion procedure is done by one person. After abrading all the blocks, blocks 

were sterilsed with microwave (600 watt) for 6 mins. Heat cured resin blocks abraded with sandpaper was 

named - HS, and the ones abraded with brush was named as HB. Sameway, for flexible denture material FS and 

FB was named(Fig.2).  

 

 
Figure 2. Naming for each specimen 

                                       

Microbiological testing 
One colony of Candida albicans GDH 2346 (NCYC 1467) cultured on Sabouraud dextrose agar (SBA) for 48 

hrs and was used to inoculate 10 mL of Peptone water and sugar broth with samples at 37°C for 24hrs.  Test 

tube named HB contained both HB1 and HB2 samples and HS contained HS1 and HS2. Sameway for flexible 

denture material samples. After 24 hours samples were checked for biofilm production by taking swabs and 

performing Gram staining. For semi-quantitation swabs were taken and inoculated on fresh sterile SBA and 

incubated at 37°C (Fig.3) 

                                        

 
Figure 3. Inoculation of swabs. 

 

They were incubated for 18 hours and then the number of colonies were counted which is then multiplied by 

100 to get CFU/ml (Fig.4)                
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Figure 4. Incubated colonies. 

 

Data were presented as mean and standard deviation (SD) values. Unpaired T-Test (Non-parametric) was used 

for comparison between mean values. 

 

III. Results 
Candidal count of all the samples is shown in Table 1. Results showed that highest mean colony 

forming unit was recorded in heat cure acrylic resin, 435000 CFU/ml, and lowest mean colony forming unit was 

recorded in flexible denture material, 175500 CFU/ml (Table 2). Comparing the two material, even the sand 

paper (rougher) abraded flexible denture material has lesser candidal count then brush abraded (smoother) heat 

cure acrylic resin. The surface roughness play a major role in microbiological attachment, more rougher the 

surface more the bacterial count. 

 

Table 1. Colony count of the specimens 
      SAMPLES CANDIDAL COUNT 

(CFU/ml Unit) 

Heat cure sand paper abraded(HS) 560000 
550000 

Heat cure brush abraded(HB) 320000 

310000 

Flexible denture sand paper abraded(FS) 240000 
210000 

Flexible denture brush abraded(FB) 110000 

150000 

 

Table 2. Mean ±SD values of Colony count of specimens. 

 
 

IV. Discussion 
Adhesion of microorganisms, especially yeasts, to the denture base materials is an important issue that 

compromises its service and efficacy.
3
 Rougher surfaces contribute to microbial colonization and biofilm 

formation. Bacterial and fungal species have more of a propensity to adhere to rough denture base materials.one 

study has suggested that, the conventional polishing technique used for PMMA provided a polyamide surface 

roughness below the accepted threshold Ra value. Roughness threshold for PMMA and polyamide was 

considered appropriate to accept the threshold Ra = 0.2 µm in order to explain the results of this study.
5 

 The results of this study supports rejecting the null hypothesis that the there is no statistically 

significant difference in biofilm development of Candida albicans on abraded surfaces of heat cure resin and 

flexi denture material. Flexible denture material has less biofilm development even on rough surface (sand 

paper) as compared to smoother surface (i.e.brush abraded) of heat cure acrylic resin. Candida growth on the 

polyamide resin was lower than that observed on the PMMA material. The surface roughness play a major role 

in microbiological attachment, more rougher the surface more the candidal count.
7
 Surface roughness and 

surface free energy (SFE) may contribute to the positively correlated rate of microbial colonization and plaque 

maturation on surfaces.
8
  

The result of the microbiological study have showed that the finishing and polishing technique that 

show lower surface roughness value have less number of Candidal cells attachment. This can be explained that 
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materials with the roughest surface may serve as reservoir, with surface irregularities providing an increase 

microorganism retention and protection from shear forces, rough surface has irregularities inducing adhesion of 

Candida and bacteria, these superficial defect such as voids and micro cracks on surface were possible sites for 

Candidal adhesion.
9
  

 

V. Conclusion 
Within the limitations of this in vitro study, the following conclusions were drawn:  

1. Flexible denture material has lesser biofilm development and candidal count as compared to heat cure 

acrylic resin, and 

2. Specimen that has lower surface roughness value have less number of Candidal cells attachment 
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ABSTRACT

Objective: To investigate the behavioral pattern of conchal cartilage as an autograft material in respect to gross
changes and microscopic changes in rabbit.

Method: Conchal cartilage grafts were taken from the auricle of 8 white New Zealand rabbits with intact
perichondrial layers. They were categorized as non-implant and explant with two types that is mildly crushed
(CR) and uncrushed cartilage (UCR). These grafts were buried into the subcutaneous pockets in the upper
paraspinal area of the same animal. The microscopic behavioral pattern of explanted buried graft after four months
was evaluated.

Results: Definitive behavioral changes were noticed in both the categories with respect to various gross and
microscopic parameters in relation to chondrocyte mass

Conclusion: The graft will be smooth surfaced and pliant because of the perichondrium on either side and for mild
crushing. Thus the Rhinoplasty surgeon will have temporal idea about the graft.

Key words: Conchal cartilage grafts, White rabbit, Histopathology, Rhinoplasty.

INTRODUCTION

Every cosmetic surgeon of nose often comes
across patients having nasal deformities especially
obvious or subtle dorsal deformities and they do seek
surgical solution for the same. But for correction and
augmentation of same grafts may be needed and
necessary. Various materials are widely used for nasal
augmentation 1,2. Cartilage grafts are widely being used
compared to the other grafts, in rhinoplasty to correct
obvious or subtle irregularities on the nasal dorsum and
to achieve an acceptable smooth surface. Even if there
is a palpable step or depression at the osteotomy site,
onlay grafting using cartilage or ethmoid bone can be
done in that area 3.

Ideally, autogenous tissue are used because they
carry the least risk and complications but the amount of
tissue required for augmentation leaves little choice
other than rib cartilage graft 4.

When a autogenous tissue is used for subcutaneous
augmentation, it is best to use crushed or uncrushed

cartilage or uncrushed bone since they remain viable 5.

Evaluation of autogenous and allogenous grafts
implanted in the nose is quite challenging for several

reasons, including the possibility of unpredictable
complications leading to catastrophic disfigurements,
the impossibility of obtaining pathological specimens
and the need for a long follow up period for stable
results 6. In the present study, we have made an effort
to compare the fate, gross and microscopically, of the
crushed and uncrushed autologous auricular cartilage
with intact perichondrium after 4 months of
implantation.

MATERIALS AND METHODS

After obtaining institutional Ethics in Animal
Experiments approval this research study was carried
out at central experimental animal house of our
institution and in compliance with the guidelines of
CPCSEA. A total of 8 healthy adult male white New
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Zealand rabbits, were acquired for the study from the
registered animal breeder. As per the guidelines of
ICMR they were taken care of. All animals were
separately nurtured in a controlled environment.

PROCEDURE

After animals were anaesthetized with gluteal
intramuscular injection with Ketamine hydrochloride
and Xylazine Hydrorochloride, a 10×40 mm sized
cartilage graft with intact perichondrium on both sides
was harvested from right auricle and this was further
sectioned into four blocks of each 10×10 mm size. Two
blocks of these were mildly crushed with cartilage
crusher and two were left without crushing.
Immediately one crushed and another uncrushed
cartilage blocks were sent for histopathological
analysis as non-implant grafts. Subcutaneous pocket
was created at the upper paraspinal region and one
crushed and another uncrushed cartilage grafts were
implanted into these pockets separately. The pockets
were sutured and the implanted grafts were left at the
recipient sites for 4 months. Adhering to the similar
implantation operative protocol both the implanted
grafts were explanted after four months without
sacrificing the animals. The explanted samples was
examined histopathologically in H & E section for
cartilage graft viability

RESULTS

On gross examination after four months the
explants appeared softer and pliable with soft tissue
covering all around with intact perichondrial coverings
with more vascularity around the implanted bed but
almost same thickness as that of nonimplant graft.On
microscopic examination, non-implant uncrushed
cartilage revealed intact perichondrial coverings and in
explant grafts though the perichondrial covering was
intact, the chondrocyte proliferation was mild. In
crushed cartilage few sparse islands of bare areas
without the perichondrium in both non-implant and
explant specimens were noted indicating abraded areas
because of crushing but there were no damaged or
fragmented areas. Table-1: P value for pre implant and
explant comparison of types CR and UCR cartilage
using Wilcoxon signed ranks test.

Comparing the crushed or uncrushed cartilages to
their counter parts in non-implant and explants, the p
value was not significant when Fisher’s exact test was
applied.

DISCUSSSION

Rhinoplasty has become one of the most
frequently requested and performed surgical
procedures for both functional and aesthetic purposes.
As an attention attracting prominence, even the
slightest disfigurement of the nose causes serious
disturbance to the patient before or after operation.
Functional problem also cause discomfort [6]. To
surpass all these disadvantages numerous allogenic
materials have been developed. Silicone implants are
therefore the most prevalent, as they are durable, easily
placed and removed and facilitate sculpturing 7.
However, alloplast implants may result in rejection,
migration, extrusion and infection6. As it was
progressed to have different materials for augmentation
as well to have cushioning many other permutation and
combination with good outcome are proposed that is
diced cartilages in surgicel with or without fascia or
patient blood mixing and so and so forth8. The fine
textured cartilage mass is wrapped in Surgicel to obtain
a mould form. But overcorrection is desirable because
of partial resorption9, 10. Resorption, donor site
limitation and morbidity are the major disadvantages of
autografts 1. On the contrary in our study design there
is no need of other donor site for soft tissue harvest for
cushioning and smoothness as the autograft is
harvested with intact perichondrium on both sides and
mild crushing of the conchal cartilage does not cause
any loss of its viable integrity and distortion but on the
other hand renders the graft acceptably softer and
pliable with smooth surface. This can be adapted in
human beings, as the autologous conchal cartilage graft
of an individual can be a near ideal and optimum graft
for finer dorsal configuration refining in corrective
cosmetic Rhinoplasty. This type of study appears to be
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conducted first time in India as our literature search did
not yield any other mention of it. But nevertheless this
type of research needs to be experimented for still
longer time of duration.

CONCLUSION

We would like to confess that as it is not possible
ethically and clinically to harvest the specimens in
human beings for this type of study our results with this
experimental research model in rabbits is reasonably an
alternative way of knowing the behavioral pattern of
autologous conchal graft as it is near to studies in
human beings. Authors intend to continue the research
further to evaluate long-term effects in cosmetic
surgery of nose.
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Expression of p120‑catenin expression in oral 
epithelial dysplasia and oral squamous cell 
carcinoma: An immunohistochemical study
Aishwarya Rajeev, Punnya V. Angadi

Introduction

It was estimated by GLOBOCAN 2008 that oral cancer 
accounts for 3–4% of  cancers in the world, with oral 

and pharyngeal carcinoma being the sixth most common 
and two‑thirds of  which occurs in the developing 
countries.[1,2] In India, contributing factors such as the 
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Abstract
Objective: Most oral squamous cell carcinoma (OSCC) are preceded by premalignant 
conditions that demonstrate histopathologically as epithelial dysplasia and their 
malignant potential of a lesion is mainly determined using various grading systems. Loss 
of p120 catenin (p120) or its phosphorylation destabilizes E‑cadherin; thereby it regulates 
cadherin stability and turnover which could affect the cell adhesive and migratory capacity. 
Therefore, p120 is related to invasiveness and progression of various human epithelial many 
tumor types, including OSCCs.

Methodology: The immunoexpression of p120 in 60 selected cases were grouped into; oral 
epithelial dysplasia (OED) (n = 40) and OSCC (n = 20). The cases were assessed by two 
independent observers. The p120 immunolabeling was analyzed using the parameters intensity, 
percentage and the location of the epidermal growth factor receptor staining.

Results: In OED, there was p120 expression observed in 100% of cases with 62.5% cases 
showing preserved expression, i.e., >50%, whereas 15% showed reduced/downregulation of 
p120 catenin levels. Further, a variation within the grades was also observed. The low‑risk 
group of OED showed a preserved expression seen with most of the cases having >50% 
expression (95%) positivity and in the high‑risk cases, there was a marked reduction with 
70% of the cases showing reduced expression (P < 0.01). This reduction in expression was 
more prominent in OSCC with 60% showing reduced expression, whereas 20% showed loss 
of expression.

Conclusion: The presence of strong reactivity was seen in oral dysplasia and most of the 
well‑differentiated OSCC, the infiltrating areas of aggressive OSCC showed decreased 
and/or total lack of immunostaining. The abnormal staining pattern of p120 can reflect 
loss/reduction of adhesion and could be used to identify the malignant potential of OED 
and aggressiveness in OED.

Key Words: Oral epithelial dysplasia, oral squamous cell carcinoma, p120 catenin
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widespread presence of  addictive habits and also due 
to the cultural diversity, ethnic, geographic factors, the 
frequency of  oral cancer ranks number one regarding 
incidence among men and third among women.[3]

Oral squamous cell carcinomas (OSCC) survival 
is highly dependent on the stage of  the tumor at 
diagnosis, and it constitutes around 90% of  oral 
malignancies in the upper aerodigestive tract. As 
it progresses, Stage I cancers have an 80% 5‑year 
survival rate, while the survival rate decreases 
to 20% for Stage IV lesions.[2,3] Most OSCC are 
preceded by premalignant conditions that demonstrate 
histopathologically as epithelial dysplasia and their 
malignant potential of  a lesion is mainly determined 
using various grading systems.[4]

Oral epithelial dysplasia (OED) is a potential 
precancerous lesion with the risk of  progression 
correlating with the histological grade. According 
to the World Health Organization 2005, OED is 
classified based on the cytology and architecture as: 
Mild, moderate, and severe dysplasia.[5] Considerable 
inter‑ and intra‑examiner variation have been reported 
as most the various criteria for diagnosing and 
grading dysplasia are controversial, highly subjective 
and open to a wide range of  interpretation. Two 
grade classification (no/questionable/mild – low risk; 
moderate or severe – implying high risk) of  dysplasia 
was suggested to reduce the ambiguity among 
pathologists.[1,6]

p120 catenin (p120) forms a complex with the 
juxtamembrane domain core region of  E‑cadherin.[7] 
The loss of  p120 or its phosphorylation destabilizes 
E‑cadherin; thereby it regulates cadherin stability 
and turnover which could affect the cell adhesive 
and migratory capacity. p120 is directly related to 
invasiveness and progression of  many human epithelial 
tumor types, including OSCC.[8,9]

Despite the literature showing the role of  p120 in 
tumorogenesis in various carcinomas, the role of  this 
molecule has not been identified or studied in OED and 
only two such studies are found in OSCC.

Hence, this study aims to evaluate and correlate the 
expression of  p120 antibody in various grades of  OED 
and OSCC.

Aim

Evaluation of  p120 catenin immunoexpression in OED 
and OSCC.

Methodology

Sixty selected cases were grouped into; OED (n = 40) 
and OSCC (n = 20). Two tissue sections from the selected 
blocks were prepared on a soft tissue microtome (Leica 
RM2145) of  4 µm thickness and taken onto aminopropyl 
triethoxy silane coated slides.

One section was stained with hematoxylin and eosin. While 
the other slide was stained with immunohistochemically 
using anti – p120 catenin antibody (clone No. EP66; 
Catalog No. PR062; PathnSitu, Wayne, PA, USA). The 
standard immunohistochemical protocol was adopted.

A criterion evaluating the immunoexpression for the 
intensity, location, and percentage was done by using 
modified Lo Muzio et al. and Zhang et al. technique 
[Tables 1‑3]:[9,10]

Results

Comparison of  the location, intensity, percentage, and 
extent of  staining within various groups of  study 
[Tables 4‑7].

When evaluation the location criteria, a progression from 
membranous staining seen in OED to membranous and 
cytoplasm seen in OSCC; when comparing the intensity 
a transition from intense staining in OED to mild and 
absent staining in OSCC was also noted. On evaluating the 
percentage of  cells that stained positively a progression 
from preserved staining to 25–50% positivity seen in 
OED to 1–25% to no positivity in OSCC. The extent 

Table 1: Criteria used for intensity
Intensity Criterion for intensity
0 None
1 Mild
2 Intense

Table 2: Criteria used for location
Location Criteria for location of p120
M Membrane only
C Cytoplasm only
N Nuclear only
M + C + N Membrane + cytoplasm + nuclear

Table 3: Criteria used for percentage of cells with 
p120 expression
Percentage staining score Percentage of cells
1 1-25
2 26-50
3 >50
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OED is thus, the histological indicator of  potentially 
malignant lesions whose reported rate of  progression 
to squamous cell carcinoma ranges from 6% to 36%.[8] 
Usually, grading of  OED serves as a basis for the 
clinician to select the most adequate treatment for 
the patient taking into consideration that the higher 
grade OED’s have an increased susceptibility for 
malignant transformation. Although the diagnosis of  
OED’s is made based on morphological analysis, it is of  
importance to know that all severe dysplasia may not 
turn to squamous cell carcinoma and paradoxically even 
a mild dysplasia can become malignant emphasizing the 
fundamental importance of  the knowledge about the 
molecular pathophysiology of  these lesions. Among 
such molecular changes, cell adhesion molecules play 
a role. Alteration of  normal oral mucosa to dysplasia 
and eventually to OSCC embodies a complicated process 
involving varied etiological factors.[1,12]

In OED there was p120 expression observed in 100% of  
cases with 62.5% cases showing preserved expression, 
i.e., >50% while 15% showed reduced/downregulation 
of  p120 catenin levels. Further, a variation within the 
grades was also observed. The low‑risk group of  OED, 
showed a preserved expression seen with most of  the 
cases having >50% expression (95%) positivity and in 
the high‑risk cases, there was a marked reduction with 
70% of  the cases showing reduced expression (P < 0.01). 
This reduction in expression was more prominent in 
OSCC with 60% showing reduced expression whereas 
20% showed loss of  expression. The findings suggest 
that alteration in p120 levels are an early change in oral 
carcinogenesis evident at the premalignant stage and more 
pronounced in the malignant stage predisposing to loss of  
cell –cell adhesion and malignant progression [Table 8].

A study evaluating the expression of  p120, showed that 
the phosphorylated form was evaluated by in potentially 
malignant lesions and was classified on the basis of: 
Weak or no staining in <10% of  epithelial cells as low 
expression of  phosphorylated p120‑catenin (pp120), 
and moderate to intense staining in >10% of  epithelial 
cells as high expression of  pp120. High membranous 
expression of  pp120 was observed in 11 of  38 (28.9%) 
patients. They put forward that the potentially 
malignant oral lesions which expressed high levels 
of  membranous pp120 showed a significantly higher 
incidence of  OSCC than cases expressing low pp120 
levels. This is not comparable with our study as this 
takes into account the phosphorylated form of  p120 
catenin which has been implicated to affect the cadherin 
cell adhesion by disassembly of  the junction between 
the epithelial cells.[13]

Table 4: Demonstrates the location variation between 
various study groups
Grading OED (%) OSCC (%)
Absent (0) 0 4 (20)
Membrane (1) 27 (67.5) 0
Cytoplasm (2) 2 (5) 0
Membrane + cytoplasm (3) 11 (27.5) 16 (80)
Nuclear (4) 0 0
OED: Oral epithelial dysplasia, OSCC: Oral squamous cell carcinomas

Table 5: Demonstrates intensity variation between 
all the study groups
Grading OED (%) OSCC (%)
Absent (0) 0 4 (20)
Mild (1) 17 (42.5) 11 (55)
Intense (2) 23 (57.5) 5 (25)
OED: Oral epithelial dysplasia, OSCC: Oral squamous cell carcinomas

Table 6: Demonstrates percentage of cells positivity 
in all study groups
Grading (%) OED (%) OSCC (%)
Absent (0) 0 0
1-25 (1) 9 (22.5) 2 (10)
26-50 (2) 6 (15) 5 (25)
>50 (3) 25 (62.5) 13 (65)
OED: Oral epithelial dysplasia, OSCC: Oral squamous cell carcinomas

Table 7: Demonstrates extent variation in all study 
groups
Grading OED (%) OSCC (%)
Basal + parabasal layer (1) 9 (22.5) 0
Spinous layer (2) 15 (37.5) 0
Granular layer (3) 15 (37.5) 0
Corneal layer (4) 2 (5) 0
Not applicable (5) 0 20 (100)
OED: Oral epithelial dysplasia, OSCC: Oral squamous cell carcinomas

Table 8: Demonstrates the statistical values for 
difference between OED and OSCC
OED and OSCC Fisher’s exact value P
Location 33.59 <0.001 (S)
Intensity variation 10.564 0.003 (S)
Percentage of cells positivity 14.246 0.001 (S)
Extent NA NA
OED: Oral epithelial dysplasia, OSCC: Oral squamous cell carcinomas, S: Significant, 
NA: Not available

criteria are not applicable to carcinoma cases due to loss 
of  function and architecture [Figures 1‑6].

Discussion

Most OSCC are preceded by clinical premalignant 
lesions and conditions such as oral leukoplakia, 
erythroplakia and oral submucous fibrosis characterized 
histologically by OED.[11]
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Figure 3: Photomicrograph of oral squamous cell carcinoma group 
showing areas of intense staining (×10)

Figure 4: Photomicrograph of oral squamous cell carcinoma group 
showing areas of membranous and cytoplasmic staining (×40)

Figure 5: Photomicrograph of oral squamous cell carcinoma showing 
negative staining (×10)

Figure 6: Photomicrograph of keratin pearls showing absence of 
stain (×10)

Figure 1: Photomicrograph of oral epithelial dysplasia group 
(×10, extending till granular layer)

Figure 2: Photomicrograph under high power view showing intense 
staining (×10)

Conclusion

The presence of  strong reactivity in areas of  normal 
epithelium and a similar pattern was seen in oral 
dysplasia and most of  the well‑differentiated OSCC, the 
infiltrating areas of  moderately‑differentiated showed 

lower or absent signaling and poorly‑differentiated OSCC 
showed decreased and/or total lack of  immunostaining. 
The abnormal staining pattern of  p120 can reflect 
loss/reduction of  adhesion and could be used to identify 
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the malignant potential of  OED and aggressiveness in 
OSCC.
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The size, taper & cross
which has a significant amount of debris & smear layer (SL).
The purpose of 
Apical File) for penetration of irrigants to the apical third of curved mesiobuccal (MB) canals of first molars.
Materials 
MAF: 20.07 (group1), 25.08 (group2), 30.09 (group3) & K3XF MAF: 25.06 (group4), 30.06 (group5) and a non
rotary ins
rinsed with 2 ml of 3% NaOCl for 2 mins & 2ml of 17% EDTA for 1min twice & final flushing with 5 ml of 
normal saline. In controls only 5ml of saline was 
Scanning electron microscopy (SEM)
square test.
Results: 
debris & smear layer (p<0.05).Although group 30.09 showed the best results followed by group 30.06 & group 
25.08 the difference however between these three groups was not statistically significant.
Conclusion:
achieved with MAF=25.08 in the curved canals.
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INTRODUCTION 
 
Success of root canal treatment can be collectively attributed to 
various important factors, chemo-mechanical preparation 
undoubtedly remains one of those factors leading to not only 
removal of microorganisms but also removal of organic tissue 
and infected dentine leading to a clean canal 
2006). Cleaning of root canal is judged by amount of 
remaining smear layer (SL) and residual debris 
2001).  Debris is the pool of dentin chips, pulp remnants and 
other particles within the intracanal space that remain loosely 
attached to the canal walls even after biomechanical 
preparation in areas that are not adequately cleaned by the 
endodontic files and irrigating solutions (
2003; Rödig et al., 2002). Smear layer (SL) can be defined as 
the amorphous granular layer which consists chiefly of 
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ABSTRACT 

The size, taper & cross-section of an instrument plays a crucial role in cleaning the apical third of a root canal 
which has a significant amount of debris & smear layer (SL). 
The purpose of this study was to evaluate the cleaning efficacy of different sizes and tapers of the MAF (Master 
Apical File) for penetration of irrigants to the apical third of curved mesiobuccal (MB) canals of first molars.
Materials and Methods: 75 teeth were divided into 5 rotary instrumentation groups (n=14) ProTaper Universal 
MAF: 20.07 (group1), 25.08 (group2), 30.09 (group3) & K3XF MAF: 25.06 (group4), 30.06 (group5) and a non
rotary instrumentation group (n=5) which served as a control : 20.02 (group6). 
rinsed with 2 ml of 3% NaOCl for 2 mins & 2ml of 17% EDTA for 1min twice & final flushing with 5 ml of 
normal saline. In controls only 5ml of saline was used. Efficacy of debridement of the canal was evaluated using 
Scanning electron microscopy (SEM). The data was analysed using the Post
square test. 
Results: Groups 30.09, 30.06, 25.08 showed cleaner canals when compared to group
debris & smear layer (p<0.05).Although group 30.09 showed the best results followed by group 30.06 & group 
25.08 the difference however between these three groups was not statistically significant.
Conclusion: Within the limitations of the study the minimum appropriate and acceptable debridement was 
achieved with MAF=25.08 in the curved canals. 

. This is an open access article distributed under the Creative Commons Att
use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Success of root canal treatment can be collectively attributed to 
mechanical preparation 

undoubtedly remains one of those factors leading to not only 
nisms but also removal of organic tissue 

and infected dentine leading to a clean canal (Schäfer et al., 
Cleaning of root canal is judged by amount of 

remaining smear layer (SL) and residual debris (Wu et al., 
Debris is the pool of dentin chips, pulp remnants and 

other particles within the intracanal space that remain loosely 
attached to the canal walls even after biomechanical 
preparation in areas that are not adequately cleaned by the 

(Hülsmann et al., 
Smear layer (SL) can be defined as 

the amorphous granular layer which consists chiefly of  
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hydroxyapatite and altered collagen along with ground dentin, 
predentin, inorganic debris and organic components such as 
pulp tissue remnants, odontoblastic processes, saliva, blood 
cells and bacteria. No smear layer is se
areas (Torabinejad et al., 2002
instruments as a consequence of their usage during the root 
canal procedure leads to formation of dentine debris and smear 
layer which is a surface film of thickness 1
1984; Foschi et al., 2004).  
 

Thus the SL & debris should be effectively removed because 
 
 SL contains bacteria and protect 

dentinal tubules 
 Penetration of intracanal disinfectant is hindered
 The sealing of root canal filling is compromised 

(Ashutosh and Aseem, 2011
 
Numerous studies have reported that SL removal is less 
predictable in the apical region as compared with coronal and 
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section of an instrument plays a crucial role in cleaning the apical third of a root canal 

this study was to evaluate the cleaning efficacy of different sizes and tapers of the MAF (Master 
Apical File) for penetration of irrigants to the apical third of curved mesiobuccal (MB) canals of first molars. 

5 teeth were divided into 5 rotary instrumentation groups (n=14) ProTaper Universal 
MAF: 20.07 (group1), 25.08 (group2), 30.09 (group3) & K3XF MAF: 25.06 (group4), 30.06 (group5) and a non-

trumentation group (n=5) which served as a control : 20.02 (group6). After instrumentation groups were 
rinsed with 2 ml of 3% NaOCl for 2 mins & 2ml of 17% EDTA for 1min twice & final flushing with 5 ml of 

. Efficacy of debridement of the canal was evaluated using 
. The data was analysed using the Post- Hoc & One-way ANOVA & Chi-

Groups 30.09, 30.06, 25.08 showed cleaner canals when compared to groups 20.02, 25.07, 25.06 for both 
debris & smear layer (p<0.05).Although group 30.09 showed the best results followed by group 30.06 & group 
25.08 the difference however between these three groups was not statistically significant.  

itations of the study the minimum appropriate and acceptable debridement was 
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and altered collagen along with ground dentin, 
predentin, inorganic debris and organic components such as 
pulp tissue remnants, odontoblastic processes, saliva, blood 
cells and bacteria. No smear layer is seen on uninstrumented 

., 2002). All the endodontic 
instruments as a consequence of their usage during the root 
canal procedure leads to formation of dentine debris and smear 
layer which is a surface film of thickness 1-2 µm (Pashley, 

be effectively removed because  

SL contains bacteria and protect the bacteria within 

Penetration of intracanal disinfectant is hindered 
The sealing of root canal filling is compromised 
Ashutosh and Aseem, 2011). 

Numerous studies have reported that SL removal is less 
predictable in the apical region as compared with coronal and 
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middle third of the root (Salzgeber and Brilliant, 1977).Smaller 
apical canal dimensions hinder the penetration of irrigants and 
result in limited contact between canal walls and the irrigants 
(Senia et al., 1971). The irrigant penetration into the apical 
one-third of canal and removal of debris is dependent on the 
final size of the instrument used in the canals (Bronnec et al., 
2010). Keeping Schilder’s principle of biomechanical 
preparation in mind of keeping the apical foramen as narrow as 
possible, the manufacture’s recommend increasing root canal 
taper to obtain an efficient cleaning of the apical third. None of 
the previous literature have compared the effect of different 
file sizes with different taper on final cleaning of the apical 
thirds of the canals. The purpose of our study was to evaluate 
the cleaning efficacy of different sizes and tapers of the MAF 
for penetration of irrigants to the apical third of curved MB 
canals of first molars. 
 

MATERIALS AND METHODS 
 
Sample collection 
 
One-hundred and eighty-five extracted human maxillary first 
molars (due to periodontal disease) were collected.The teeth 
were decontaminated by immersion in 5.25% NaOCl for 1hr. 
After obtaining periapical radiographs, all teeth with external 
or internal root resorption, open apices, visible cracks, 
fractures, caries, calcification and previous root canal 
treatment were excluded (Fig.1- the selected 75 samples). 
After preparing the access cavity (Fig.2- Access opening) & 
splitting the molar in mesial and distal halves (Fig.3- Splitting 
the tooth) patency of MB canal was established by gently 
inserting a size 10 K-file (Dentsply, Maillefer, Ballaigues, 
Switzerland) until the tip emerged from the apical foramen.  
 

 
 
Any root with an apical foramen placed laterally or an apical 
constriction diameter wider than a size 15 file was excluded. 
Degree of curvature was determined for the MB canal 
according to Schneider’s method (using parallel radiograph in 
buccolingual and mesiodistal directions).Only canals with 

curvatures of 20º-35º were included (F. The selected 75 teeth 
were decoronated to a standardized root length of 18 mm, with 
a working length (WL) of 17 mm (Fig.4- WL determination) & 
(Fig5,6- Standardisation). After coding the teeth, all the 
samples were instrumented up to size 20 K-file to the WL; 
then 5 samples were randomly simple randomization method) 
selected as the control group without rotary instrumentation. 
Remaining 70 teeth were divided into 5 experimental groups of 
14 each. 
 

 
 

 
 
All the canals were instrumented using manufacturer’s 
instructions 
 
Group1 -instrumentation was performed upto size F1 

(20.07): ProTaper Universal NiTi Rotary File 
system (Dentsply Maillefer, Ballaigues, 
Switzerland) 
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Group2 -instrumentation was performed upto size F2 
(25.08): ProTaper Universal NiTi Rotary File 
system (Dentsply Maillefer, Ballaigues, 
Switzerland) 

Group3 -instrumentation was performed upto size F3 
(30.09): ProTaper Universal NiTi Rotary File 
system (Dentsply Maillefer, Ballaigues, 
Switzerland) 

Group4 -instrumentation was performed upto size 25 
(25.06): K3XF NiTi Rotary File system 
(SybronEndo,Orange, CA, USA) 

Group5 -instrumentation was performed upto size 30 
(30.06): K3XF NiTi Rotary File system 
(SybronEndo,Orange, CA, USA) 

Group6 -instrumentation was performed upto size 20 
(20.02): (Dentsply, Maillefer, Ballaigues, 
Switzerland). 

 

 
 

 
 
During the biomechanical preparation the teeth were mounted 
on a bench clamp. After each rotary file, the canal was rinsed 
with 2ml of 3% NaOCl (Vishal Dental Care,Ahemdabad), 
delivered by using a disposable 26-guage needle syringes 
(Unolok,Faridabad) inserted deeply and passively from coronal 
to middle third. Finally the specimens were rinsed with 2 ml of 
3% NaOCl for 2 mins & 2ml of 17% EDTA for 1min 
twice.Final flushing with 5 ml of normal saline was done to 

eliminate the irrigation solutions from the canals. In controls 
only 5ml of saline was used. 
 

 
 

 
 

 
 

Fig.9. SCORE 4: SEM image of apical 3mm of a canal prepared with 
ProTaper Universal NiTi rotary instrumentation system (Group1) - 20.07 

showing residual debris 
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SEM sample preparation and evaluation 
 
Two grooves were prepared in the mesial and distal walls. All 
the teeth were grooved using a diamond disc on the external 
surface to avoid penetration of the root canals. The teeth were 
carefully split using chisel and mallet and finally prepared for 
SEM examination (Fig.7- split tooth section).The amount of 
debris and SL at the apical third of both root halves of each 
sample was separately scored according to Schäfer and 
Schlingemann (Ahlquist et al., 2001). After SEM analysis at a 
magnification of 200X & 1000X respectively by the technician 
who was blinded for the samples (Fig.8- Scanning electron 
microscope). 
 
Schafer & Schlingeman classification was used for scoring 
(Ahlquist et al., 2001) 
 
Statistical Analysis  
 
Statistical analysis was performed using the SPSS software 
(version 19). The data was analysed using the Post- Hoc & 
One-way ANOVA & Chi-square test. (p<0.05) 

 
RESULTS  
 
(Table 2- scores of residual debris) & (Table.3- scores of 
residual SL) 
 

Table 1. Scoring criteria used for assessment of different file 
systems 

 

Scores Smear Layer Debris 

1 No SL, orifices of the dentinal 
tubules patent 

Clean canal wall, only very 
few debris particles 

2 Small amount of SL, some open 
dentinal tubules 

Many conglomerations 

3 Homogeneous SL along almost 
the entire canal wall, with only 
very few open dentinal tubules 

Many conglomerations, less 
than 50% of the canal wall 
covered; 

4 The entire root-canal wall covered 
with a homogeneous SL, with no 
open dentinal tubules 

More than 50% of the canal 
wall covered 

5 A thick homogeneous SL covering 
the entire root-canal wall 

Complete or nearly 
complete covering of the 
canal wall by debris 

 
Table 2. Scores of residual debris 

 

 
 
 

 
 

Table 3. Scores of residual SL 

 

 
 

 
 
Groups 30.09, 30.06, 25.08 showed cleaner canals when 
compared to groups 20.02, 25.07, 25.06 for both debris & SL 
(p<0.05).  
 
Although group 30.09 showed the best results followed by 
group 30.06 & group 25.08 the difference however between 
these three groups was not statistically significant. (Graph1: 
Comparison of 6 groups with residual debris scores) & 
(Graph2: Comparison of 6 groups with residual smear scores) 
(Fig.9,10,11,12,13,14,15,16,17,18,19,20). 

 31828                            Dr. Ravindra Singh Shekhawat et al. The effect of master apical file size with variable & constant taper  
on irrigation & cleaning of the apical third of the curved 



 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig.10. SCORE 3: SEM image of apical 3mmof a canal prepared with ProTaper Universal NiTi rotary instrumentation system 
(Group2)- 25.08 showing residual debris 

 

 
 
 

Fig.11. SCORE 1: SEM image of the apical 3mm of a canal prepared with ProTaper Universal NiTi rotary instrumentation system 
(Group3) - 30.09 showing residual debris 
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Fig.12. SCORE 4: SEM image of apical 3mm of a canal prepared with K3XF NiTi rotary instrumentation system (Group4) - 25.06  
showing residual debris 

 

 
 

Fig.13. SCORE 2: SEM image of apical 3mm of a canal prepared with K3XF NiTi rotary instrumentation system (Group5) - 30.06  
showing residual debris 
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Fig.14- SCORE 5: SEM image of apical 3mm of a canal prepared with non- rotary instrumentation system (Group6) - 20.02 
showing residual debris 

 

 
 

Fig.15-SCORE 5: SEM image of apical 3mm of a canal prepared with non- rotary instrumentation system (Group1) – 20.07 showing 
remaining smear layer 
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Fig.16-SCORE 3: SEM image of apical 3mmof a canal prepared with ProTaper Universal NiTi rotary instrumentation system 
(Group2)-25.08 showing remaining smear layer 

 

 
 

Fig.17-SCORE 1: SEM image of the apical 3mm of a canal prepared with ProTaper Universal NiTi rotary instrumentation system 
(Group3) - 30.09 showing remaining smear layer 
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Fig.18- SCORE 4: SEM image of apical 3mm of a canal prepared with K3XF NiTi rotary instrumentation system (Group4) - 25.06 
showing remaining smear layer 

 

 
 

Fig.19- SCORE 2: SEM image of apical 3mm of a canal prepared with K3XF NiTi rotary instrumentation system (Group5) - 30.06 
showing residual debris 
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DISCUSSION 
 
The extent of apical enlargement has always been a matter of 
debate. Historically, the “three sizes up from the first file to 
bind,” rule is still being used in modified forms even now 
(Albrecht, ?). Minimal apical enlargement has been suggested 
to conserve tooth structure and limit extrusion of filling 
materials (Buchanan, 2001). Two most common types of 
rotary files are available to accomplish the procedure of 
biomechanical preparation which are - the progressive taper 
files & the constant taper files respectively. In this study, the 
classical ProTaper Universal system (crown down technique) 
used has a convex triangular cross section which minimizes the 
contact between the file and the canal, decreasing the load and 
increasing the efficiency of the file. The angle and the pitch of 
the cutting blade continuously keeps changing along the length 
of the cutting flutes to ensure effective dentine removal and 
stops the file from being pulled and screwed into the canal 
(Ruddle, 2001; Ruddle, 2001). 
 

The progressive taper design is a unique feature of ProTaper 
Universal files, wherein each file has multiple, increasing 
percentage tapers of its cutting blades. This design 
significantly improves the flexibility, cutting efficiency and 
reduces the number of recapitulations the file needs to reach 
the working length (Ruddle, 2001; Ruddle, 2001).  K3 Nickel 
titanium rotary system in 2009 was modified to K3XF which 
had the similar features and manufacturing as the original file, 
however after grinding the K3XF files followed a thermal 
treatment called as R-phase treatment which lead to greater 
resistance and increased cyclic fatigue of these files compared 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
to their original K3 counterparts. This K3XF Nickel titanium 
rotary system (crown down technique) used in this study have 
an asymmetrical design and these files are characterized by a 
positive rake angle which provides an effective cutting surface, 
variable core diameter enhances the flexibility over the entire 
cutting length. It also has 3 radial lands out of which the 3rd 
radial land keeps the instrument centered in the canal and 
prevents over engagement. With relief behind two of the three 
radial lands, it reduces the friction on the canal wall.  
 
 

Asymmetrically placed radial lands and unequal land widths, 
flute widths and flute depths allow K3XF rotary system to 
have a superior canal tracking, eliminating canal transportation 
practically and also aid in preventing the file from screwing in 
the canal and add peripheral strength (Gambarini et al., 2011). 

Williamson AE, Sander (Williamson et al., 2009) reported that 
by means of SEM‚ the cleaning efficacy of curved root canals 
could be very well demonstrated. Photomicrographs for 
residual debris scores and remaining smear layer scores were 
taken at a magnification of  200x and 1000x respectively in the 
apical thirds of the one half of the split roots. The 6 prepared 
groups were coded and the SEM observation was done 
randomly by a second operator who was blinded and had no 
information about the prepared groups at all. In previous 
studies, different magnifications ranging from 45x to 2500x 
have been used. Even though at low magnification large 
amounts of debris can be easily seen, to view greater details 
such as the remaining smear layer or identification of dentinal 
tubules a greater magnification is required. A disadvantage of 
using higher amount of magnification is the small size of the 
area of evaluation, potentially leading to misinterpretation 

 
 

Fig.20-SCORE 5: SEM image of apical 3mm of a canal prepared with non- rotary instrumentation system (Group6) - 20.02 showing 
remaining smear layer 
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(Mayer et al., 2002; Schäfer and Zapke, 2000; Ahlquist et al., 
2001). Keeping this in mind a magnification of 200x and 
1000x was used for our study which was recommended by 
Hulsmann et al. (1997) 

 

The biomechanical preparation widens the apical canal enough 
for placement and replacement of irrigation solution and for 
the placement of intracanal medicament. On the other side, it 
should not be so wide that it weakens the root canal. Dulton et 
al.  (2002) showed that with increasing file size, there was an 
increased reduction in bacteria and also increase risk of 
fracture. 3% NaOCl was used as an irrigant of choice & 15% 
EDTA in gel form was used to facilitate instrumentation of the 
root canals thereby making the negotiating and the 
instrumentation of the root canals easier (Naenni et al., 2004). 

 3% NaOCl and 17% EDTA (aqueous form) are an effective 
combination in removing the Smear layer from the canals 
(Khademi and Feizianfard, 2004). Results of our study showed 
significant differences between groups 25.08 and 25.06. 
However, there were no significant differences between each 
of the 30.09, 25.08 and 30.06 groups. These groups showed 
acceptable debridement. Our findings showed that increased 
size and taper of MAF at WL improved debris and SL 
removal. One possible explanation is that the increased taper 
allowed for deeper penetration of irrigation, increased volume 
of irrigant solution in contact with the canal and improved 
flushing of debris. This is in agreement with Fornari et al 
(2010) who have found cleaner canals with larger apical 
preparations in severely curved roots when final instruments of 
greater diameter are used, but this greater enlargement and 
apical patency may result in material extrusion to the 
periapical region causing persistent inflammation and 
postoperative pain. Thus, it is important to reach a balance 
between using final instruments with greater diameter of 
during root canal shaping and the amount of material extruded 
to the periapex. In the present study, MB canals of first molars 
with a similar root curvature (20°–35°) were prepared using 
Protaper Universal & K3XF rotary systems. 
 
Schäfer et al. (2003) reported that debridement of the apical 
third of the canals was less than the middle and coronal thirds; 
& since the progressive taper files have a similar taper only in 
the apical 3 mm of the files when compared to constant taper 
which have the same taper throughout their length, only the 
apical 3mm of MB canals was evaluated in our study.   
According to Gopikrishna et al.  (2010) apical 3mm mm of the 
root canal system is the most crucial area to be cleaned in order 
to achieve clinical success, the only clinical parameter one has 
to keep in mind is to ensure that the chosen system is able to 
enlarge the canal to size #50 at a level 3 mm short of the 
working length. This is in accordance to our study where  the 
group2 (#25.08) , group5 (#30,06)  were more or less at the 
same canal size at 3mm short of working length which was 49 
& 48 respectively. Khademi et al. (2006) also showed that 
MAF # 30.06 was effective for the removal of debris and SL 
from the apical portion of root canals which is in accordance 
with our study.  It appears unnecessary to remove dentine in 
the apical part of the root canal when a suitable coronal taper is 
achieved. Although the results showed that increasing the taper 
from .06 to .08 in file #25 led to statistically significant SL & 
debris removal, increasing the taper from 0.06 to 0.09 in file 
#30 did not led to statistically significant results. This finding 

is supported by Arvaniti and Khabbaz (2011) who reported 
that root canal taper can affect debridement only when the final 
instrument size was smaller than 30. However, Senia et al. 
(2007) showed minimum penetration of NaOCl to the apical 
part of the canals enlarged up to #30 files. These findings were 
not in agreement with our study. The probable reason might be 
the taper of the instrument and irrigation protocol in our study. 
 
Conclusion 
 
Within the limitations of the study the minimum appropriate 
and acceptable debridement was achieved with MAF=25.08 in 
the curved canals. Further studies are needed to verify apical 
cleaning and extruded material in root canals prepared with 
various rotary instruments & latest irrigation techniques. 
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1. INTRODUCTION 

Fundamental research has envisioned the development of 

newer dental materials. Till date, no material has been 

developed that is considered ideal. Materials are made to 

perform more sophisticated functions in the body for 

longer period. Thus it is necessary to evaluate the use of 

material based on the risk-benefit analysis. 

Biocompatibility of a restorative material is a 

fundamental requirement for any new restorative 

material. Thus, evaluation of biocompatibility for any 

new restorative material and weighing the degree of 

possible benefits against the possible risks is a must. 

 

Biodentine ™ (Septodont, France) is a bioactive cement 

manufactured using active Biosilicate technology. It is 

biocompatible according to ISO standards, has a short 

setting time and also a high compressive strength. 

 

Placentrex is a drug containing peptides (FNP-III, CRF), 

nucleotides (PDRN, NADPH) & glutamate and is 

derived from an extract of fresh term, healthy, human 

placenta. This is the most available but least investigated 

organ and contains a wide range of biologically active 

substances and materials, therefore rightly calling it the 

biological brilliance. 

 

Placentrex has so far been used in the fields of obstretics, 

gynaecology, surgery and orthopaedics mainly for its 

wound healing, tissue regeneration and antimicrobial 

properties. 

 

Several major areas of research have been identified that 

might have application in the development of 

regenerative endodontic techniques. 

 

These techniques are Root canal revascularization via 

blood clotting, postnatal stem cell therapy, pulp 

implantation, scaffold implantation, injectable scaffold 

delivery, three-dimensional cell printing and gene 

delivery which are still in nascent stages of development 

Of these methods, scaffold implantaton may be of two 

types depending on the nature of the scaffold -rigid 

scaffold and injectible scaffold. Injectable scaffolds are 

materials with the bioactive growth factors can be 

injected into the narrow root canals. 
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ABSTRACT 

Aim of the study: To investigate the cytotoxicity of Biodentine (Septodont, France) cement mixed with a new 

potential regenerative scaffold hydrogel (Placentrex) to periodontal ligament (PDL) fibroblast cells. 

Methodology:  Periodontal ligament fibroblast cells were seeded into 24 well plates containing Biodentine 

(Group1), placentrex (Group 2), Biodentine coated with placentrex (Group 3) and Biodentine mixed with 

Placentrex gel (Group 4) respectively, in 6 wells each for 7 days by changing the growth medium every other day. 

On the 3rd day, and 7th day, the cell viability and proliferation of the cells was assayed using the MTT assay test 

and the absorbance reading at 490nm was recorded in an ELISA plate reader. Results and Conclusion: Within 

the limitations of the present study, Both Biodentine and Placentrex are highly biocompatible materials Biodentine 

coated with Placentrex gel was least cytotoxic and showed increased proliferation of cells. The use of Placentrex 

gel as an injectable scaffold has immense potential in regenerative procedures. 

 

KEYWORDS: Biodentine cement, Placentrex gel, cytotoxicity. 

 

http://www.ejbps.com/


www.ejbps.com 

 

Shankar et al.                                                                 European Journal of Biomedical and Pharmaceutical Sciences 

 

 

327 

Furthermore if the root canal filling material can offer 

additional properties that decrease the bacterial survival 

and promote bioactive mechanisms necessary for 

regeneration and healing then some of the ideal 

requirements of the filling material might be viewed less 

important when the distinct advantages are considered. 

 

There is no information on the cytotoxicity of Biodentine 

with Placentrex gel Also, there is no comparative study 

evaluating the cytotoxicity of Biodentine with Placentrex 

to periodontal ligament fibroblast cells and their effect 

on proliferation of cells. Therefore the aim of the study 

was to evaluate and compare cytotoxicity and their effect 

on proliferation of periodontal ligament fibroblast cells 

with Biodentine, Placentrex, Biodentine mixed with 

Placentrex and Biodentine coated with Placentrex at 24 

hour, 48 hour and 72 hour interval. 

 

The null hypothesis formulated for the study was there 

will be no difference in the cytotoxicity and effects on 

proliferation of cells with Biodentine, Placentrex, 

Biodentine mixed with Placentrex and Biodentine coated 

with Placentrex at 24 hour, 48 hour and 72 hour interval. 

 

2. MATERIALS AND METHODS 

This in vitro study was conducted in the KLE’s Dr. 

Prabhakar Kore Hospital and Research Centre, Belagavi, 

with the objective of evaluating the cytotoxicity and 

effects on proliferation of fibroblast cells with 

Biodentine, Placentrex, Biodentine mixed with 

Placentrex and Biodentine coated with Placentrex at 24 

hour, 48 hour and 72 hour interval. 

 

2.1 Isolation of PDL cell line 
Freshly extracted teeth were placed in 5ml of sterile 

Phosphate buffered saline (PBS) solution and were 

rinsed with PBS solution in the laboratory. 

 

Following which the PDL cells were scraped with 

number 21 surgical blade and 1.5 DMEM (Dulbecco’s 

modified Eagle’s media) Media was added to the cells 

and the cell suspension was seeded in 24 well microtitre 

plate and incubated at 37
0
C with a 5% supply of CO2. 

Following incubation an inverted microscope (Laomed, 

India) was used to observe the growth of  fibroblast cells. 

 

2.2 Preparation of samples 

Materials included Biodentine and Placentrex gel. The 

materials were mixed on a sterile glass slab and 

introduced into capillary tubes having a 1-mm diameter 

and a 4-mm length. The materials at both ends of the 

tubes were flattened using a spatula and a moist cotton 

pellet was placed over each end with minimal pressure. 

All samples were placed in an incubator (37°C, 95% 

humidity and 5% CO2). The samples of each material 

were tested after storage time of 7 days after mixing. All 

groups were then exposed to isolated fibroblast cells for 

24, 48 and 72 hours. The experimental groups were 

prepared in sterile condition as follows: 

 

Biodentine(B)(n=15): Biodentine was manipulated as 

instructed by the manufacturer, the pipette of liquid was 

emptied into the capsule of powder.  The capsule was 

then placed in the arms of a mechanical triturator (Vari-

MixIII, Dentsply, Caulk) and driven for 30s. The mixed 

contents of the capsule were emptied into a container 

using a spatula, both provided by the manufacturer. The 

cement was creamy in consistency which kept on 

hardening as time progressed. 

 

Placentrex(P)(n=15): Placentrex gel was loaded into the 

syringe and filled inside the capillary tubes. 

 

Biodentine coated with Placentrex(Bc) (n=15) : After 

Biodentine cement was loaded into the capillary tube, 

placentrex gel was coated with the microbrush. 

 

Biodentine mixed with Placentrex (Bm) (n=15): 

Placentrex gel was used to mix the Biodentine powder in 

the ratio of 1:1 

 

Control(C) (n=15): included the untreated cells. 

 

2.3 Cytotoxicity assay 

100 microlitre of cell culture was seeded into the wells of 

four 96-well microplates (RPMI 1640, GIBCO, 

Carlsbad, CA, USA). The prepared samples of test and 

control groups were then individually added to 

wells(n=15) after seeding. 

 

Plates were incubated at 37°C in 5% CO for 24, 48 and 

72 hours. Four hours before the end of the incubation 

time, 20 μL 3-(4, 5-dimethylthiazol-2-yl) 

2,5diphenyltetrazolium bromide solution (MTT, Sigma-

Aldrich, St. Louis, USA, 5 mg/ml) was added to each 

well. 

 

Precipitated formazan crystals were dissolved by adding 

200 μL solvent (Dimethyl sulfoxide) to each well. The 

microplates were shaken at room temperature for 10 

minutes and prepared for reading by a microplate reader 

at 630 nm. The percentage of metabolic activity was 

calculated using the formula: (Test optical density / 

control optical density)*100. Periodontal ligament cell 

fibroblasts that were cultured in the empty capillaries 

were considered as negative controls. The assay was 

repeated at 24, 48 and 72 hour interval. Statistical 

analysis of the data was performed by using two-way 

analysis of variance and Tukey multiple comparison post 

test, with significance of p < 0.05. 
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3. RESULTS 

 
Figure 1: Shows the % of proliferation of Pdl 

fibroblast cells in each group at 24, 48 and 72 hour 

period. 

 

The results showed that Biodentine and placentrex gel 

were biocompatible and not cytotoxic to the cells. 

However, the cell viability reduced in the group in which 

Biodentine was mixed with placentrex gel at 72 hour 

period. 

 

The cell viability of the Biodentine group was similar to 

the control and did not show proliferation of cells 

whereas Placentrex gel showed significant increase in 

proliferation of cells with the maximum proliferation 

noted in the Biodentine coated with Placentrex gel group. 

 

4. DISCUSSION 

Placement of a material in the body creates a dynamic 

interface.  Therefore a new material must be evaluated 

with respect to its mechanism of action, safety, its effects 

on dental personnel and its potential side effects. 

 

Various methods such as Tryptan blue solution, MTT 

assay and MTS assay are available to assay cytotoxicity. 

Tryptan blue solution can only distinguish between 

viable or dead cells.
[1] 

 

In this present study MTT cytotoxicity assay was chosen 

to evaluate cell viability because of its simplicity, 

precision and accessibility. MTT is a colorimetric assay 

based on the ability of mitochondrial dehydrogenase 

enzymes in living cells to convert the yellow water-

soluble tetrazolium salt into dark blue formazan 

crystals.
[2,3]

 The amount of formazan produced is directly 

proportional to the viable cell number.
[3,4]

 Methylthiazol 

sulfophenyl assay (MTS) is composed of 3-(4, 5-

dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-

sulfophenyl)-2H tetrazolium. Its advantage is that the 

formazan crystals are soluble in tissue culture media and 

therefore the solving procedure is omitted.
[5] 

 

In the present study, capillary tubes containing the test 

materials (Biodentine and Placentrex ) with moist cotton 

pellets at either ends were used. 

 

They served as the barrier thereby enabling the 

separation of the cells from the material and also 

allowing sufficient release of test materials to assess cell 

viability. 

 

Biodentine is a relatively new calcium silicate-based 

material with high compressive strength and short setting 

time, which is suggested as an appropriate substitute for 

dentin.
[6] 

Biodentine formed a significantly thicker Ca- 

and Si-rich layer compared to ProRoot MTA as 

concluded by Han et al.
[7] 

Zhou et al. reported that 

Biodentine showed similar results to MTA in terms of 

gingival fibroblast reaction.
[8] 

In a recent study, it was 

found that Biodentine and ProRoot MTA had acceptable 

biologic effects.
[9] 

The result of this study revealed no 

cytotoxic effects on fibroblast cells which is in 

accordance with previous studies.
[8,9]

 No significant 

difference between the ProRoot MTA specimens and 

Biodentine regarding cytotoxicity on monocyte cells was 

reported by Khedmat et al.
[10] 

 

The results of the present study showed that Biodentine 

is a highly biocompatible material concurring with the 

results reported by Corral Nunez CM.
[11]

 

 

The results of the study showed that both Biodentine and 

placentrex gel individually were biocompatible and the 

combination of Biodentine coated with placentrex gel 

was least cytotoxic and showed a statistically significant 

increase in the proliferation of cells. 

 

The proliferation of cells can be attributed to PDRN and 

Fibronectin III contained in placentrex gel. PDRN is 

known to suppress the proinflammatory chemical 

mediators
[11]

 and interfere with microbial replication 

thereby exerting a bacteriostatic effect. Fibronectin has 

high efficacy in stimulating cell migration and wound 

repair. The rationale is that fibronectin will expose the 

collagen fibres from within the root surface and facilitate 

interaction of the gingival fibroblasts and tooth. 

 

The sustained proliferation of the Biodentine coated with 

placentrex group over 72 hours could be attributed to the 

presence of several types of cytokines and chemokines 

which are essential for maintenance and differentiation 

of stem cells and thus the combination may be beneficial 

for Direct pulp capping, apexogenesis and in 

regenerative endodontics. 

 

Placentrex is known to express fibronectin like 

activity
[13]

, produces cross linkage along with fibrin to 

form a plug and can thus serve as a scaffold in 

regenerative therapy. 

 

5. CONCLUSION 

With the current research being focussed on attempts at 

successful regeneration in endodontics, the use of 

placentrex as an injectible scaffold has immense 

potential. 
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However, all aspects of the material need to be 

investigated, its physicomechanical properties, and 

various interactions need further evaluation. 

 

Within the limitations of the present study, both 

Biodentine and Placentrex are highly biocompatible 

materials. Biodentine coated with Placentrex gel was 

least cytotoxic showing increased proliferation of cells. 
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Objective:
enriched mixture (CEM) & Biodentine against Candida albicans by modified direct contact test (DCT) at 1, 
3 and 7day intervals. 
Study design:
3). The cements were mixed in strict complian
DCT performed was based on turbidometric determination of fungal growth in 96
Sidewalls of the microtiter plate wells were coated with freshly mixed test material and a 10 μL 
suspension was placed. After 1 hr of incubation at 37oC, Sabouraud’s dextrose agar (SDA) (245 μL) was 
added. These were designated as ‘Row A’ wells. 15 μL was then transferred from row A wells to an 
adjacent set of 4 wells containing fresh SDA mediu
outgrowth was monitored both in the presence (Row A wells) and in the absence (Row B wells) of the test 
materials. The plates were then placed in the spectrophotometer with optical density measured at 630 nm.
The readings were taken hourly for 15 hours on the 1st day, 3rd day and the 7th day. Experiments were 
triplicated. Data was analysed using the Friedman’s test. 
Conclusion:
declined over a period of 7 days. MTA exhibited the most efficient antifungal activity as compared to 
Biodentine and CEM over a period of 7 days.
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INTRODUCTION 
 

Microbes and microbial products are the main etiologic factors 
of pulpitis and apical periodontitis.  The microbial ecosystem 
of infected root canals may consist of bacteria, including 
spirochetes and fungi and can rightly be considered a 
privilegedsanctuary for clusters off bacteria, bacterial by 
products and degradation products of both microorganisms and 
pulpal tissue. Fungi have been observed both in primary and 
refractory   endodontic   infections (Nair et al
al., 1995; Sundqvist et al., 1998; Waltimo et al
incidence varying between 7 and 55%. 
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ABSTRACT 

Objective: To evaluate and compare the antifungal efficacy of Mineral trioxide aggregate (MTA), Calcium 
enriched mixture (CEM) & Biodentine against Candida albicans by modified direct contact test (DCT) at 1, 
3 and 7day intervals.  
Study design: The study materials selected were MTA (Group1), CEM (Group 2) and Biodentine (Group 
3). The cements were mixed in strict compliance with the manufacturer’s recommendations. The modified 
DCT performed was based on turbidometric determination of fungal growth in 96
Sidewalls of the microtiter plate wells were coated with freshly mixed test material and a 10 μL 
suspension was placed. After 1 hr of incubation at 37oC, Sabouraud’s dextrose agar (SDA) (245 μL) was 
added. These were designated as ‘Row A’ wells. 15 μL was then transferred from row A wells to an 
adjacent set of 4 wells containing fresh SDA medium (215 μL), designated as ‘Row B’ wells. Fungal 
outgrowth was monitored both in the presence (Row A wells) and in the absence (Row B wells) of the test 
materials. The plates were then placed in the spectrophotometer with optical density measured at 630 nm.
The readings were taken hourly for 15 hours on the 1st day, 3rd day and the 7th day. Experiments were 
triplicated. Data was analysed using the Friedman’s test.  
Conclusion: All the cements showed antifungal activity against C.albicans on 1st day, which gr
declined over a period of 7 days. MTA exhibited the most efficient antifungal activity as compared to 
Biodentine and CEM over a period of 7 days. 

is an open access article distributed under the Creative Commons Att
use, distribution, and reproduction in any medium, provided the original work is properly cited. 
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of pulpitis and apical periodontitis.  The microbial ecosystem 

canals may consist of bacteria, including 
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privilegedsanctuary for clusters off bacteria, bacterial by 
products and degradation products of both microorganisms and 
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The genus Candida is comprised of 150 fungal species, 
albicans being the most encountered commensal and 
pathological yeast in the oral cavity 
1992).  However, the number of yeast cells in the root canal is 
usually lower than bacteria (Ruff 
demonstrated that Candida species are resistant to some 
medications commonly used in endodontics, including calcium 
hydroxide mixed with inert vehicles.  The presence of 
albicans at the time of obturation can significantly reduce the 
success rate of root canal therapy. E
complete elimination of microorganisms from the root canal. 
Instrumentation, irrigation and intracanal medication 
significantly reduces the number of microorganisms inside the 
infected root canal (Valera 
impossible to completely eliminate the microbes from the root 
canal system. Consequently, the use of root canal filling 
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To evaluate and compare the antifungal efficacy of Mineral trioxide aggregate (MTA), Calcium 
enriched mixture (CEM) & Biodentine against Candida albicans by modified direct contact test (DCT) at 1, 

(Group1), CEM (Group 2) and Biodentine (Group 
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DCT performed was based on turbidometric determination of fungal growth in 96-well microtiter plates. 
Sidewalls of the microtiter plate wells were coated with freshly mixed test material and a 10 μL fungal 
suspension was placed. After 1 hr of incubation at 37oC, Sabouraud’s dextrose agar (SDA) (245 μL) was 
added. These were designated as ‘Row A’ wells. 15 μL was then transferred from row A wells to an 
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The readings were taken hourly for 15 hours on the 1st day, 3rd day and the 7th day. Experiments were 
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Creative Commons Attribution License, which permits 

 

The genus Candida is comprised of 150 fungal species, C. 
being the most encountered commensal and 

pathological yeast in the oral cavity (Fotos and Hellstein, 
.  However, the number of yeast cells in the root canal is 

Ruff et al., 2006). Also, it has been 
da species are resistant to some 

medications commonly used in endodontics, including calcium 
hydroxide mixed with inert vehicles.  The presence of Candida 

at the time of obturation can significantly reduce the 
success rate of root canal therapy. Endodontic therapy aims at 
complete elimination of microorganisms from the root canal. 
Instrumentation, irrigation and intracanal medication 
significantly reduces the number of microorganisms inside the 

Valera et al., 2001). However, it is 
impossible to completely eliminate the microbes from the root 
canal system. Consequently, the use of root canal filling 
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materials with antimicrobial activity is considered to be 
beneficial in an effort to further reduce the number of 
remaining microorganisms and to eradicate the infection. 
 
Mineral Trioxide Aggregate (MTA) has emerged as a reliable 
bioactive material In retreatment, root end resection, internal 
resorption and in conventional endodontic therapy.However, 
despite its good biocompatibility and sealing 
abilitydisadvantages associated with it include its poor 
handling characteristicsand high cost (Bogen, 2009). 
Biodentine ™ (Septodont, France) been promoted as a dentin 
substitute material in the treatment of perforations ofroot canal, 
floor of pulp chamber, for apexification, and as a retrograde 
root canal filling material (Colon et al., 2010). Recently, 
abioactive calcium based cement, calcium enriched mixture 
(CEM) (Bionique Dent, Tehran, Iran) has been introduced.It 
releases calcium and phosphate ions, forming hydroxyapatite 
in simulated body tissue fluid and in normal saline 
(AminiGhazvini et al., 2009). 
 
Thus if the root canal filling material can offer additional 
properties that decrease the bacterial survival and promote 
bioactive mechanisms necessary for regeneration and healing 
then some of the ideal requirements of the filling material 
might be viewed less important when the distinct advantages 
are considered. It is postulated that the antifungal activity of 
root canal filling materials on the microorganisms may help 
eliminate residual microorganisms unaffected by effects of 
both chemo-mechanical preparation and intra canal 
medicaments. Also, there is little information on the antifungal 
activity of Biodentine and CEM cement with no comparative 
study evaluating the antifungal activity of MTA, CEM and 
Biodentine. Therefore the aim of the study was a comparative 
evaluation of the antifungal activity of Mineral trioxide 
aggregate, Calcium enriched mixture & Biodentine by 
modified direct contact test. 
 

MATERIALS AND METHODOLOGY 
 
This in vitro study was conducted in the KLE’s Dr. Prabhakar 
Kore Hospital and Research Centre, Belagavi, with the 
objective of evaluating the antifungal efficacy of biomimetic 
materials against Candida albicans using the modified direct 
contact test. Direct contact test is based on determining the 
turbidity of microbial growth in 96 well microplates. 
Facultative strain of Candida albicans (ATCC 90028) was 
grown on Sabourauds Dextrose agar. Microorganisms were 
sub cultured in appropriate culture media and under gaseous 
conditions to confirm their purity. Facultative strain was then 
inoculated individually into tube containing 5ml of sterile 
saline. The suspension was adjusted to 0.5 McFarland scale 
=1.5x108 C.F.U spectrophotometrically at 630nm. A 96-well 
microtiter plate was held vertically, and an area of fixed size 
on the sidewall of the six wells was coated with an equal 
amount of each material by using a cavity liner applicator. The 
materials were mixed in strict compliance with the 
manufacturers’ recommendations. 
 
• Five experimental groups were divided into: 
• Group 1 - 6 wells coated with MTA  
• Group 2 - 6 wells coated with CEM 

• Group 3 - 6 wells coated with BIODENTINE 
• Group 4 - 6 wells containing only Candida (positive 

control) 
• Group 5 - 6 wells containing only CEMENT (negative 

control) 
 
A 10 µL (approx. 107) fungal suspension was placed in the 
coated wells (Row A). After incubation for 1 h in humidity at 
370 C,the suspension liquid evaporated, ensuring direct contact 
between Candida and surface of test materials. 
 
Sabaoraud’s infusion broth (245 µl) was added to each of the 
wells and the plates were gently vortex mixed for 2 min.15 µl 
of ensuing fungal suspension was then transferred from wells 
into an adjacent set of wells (Row B) containing fresh medium 
(215 µl) and again mixed for 2 min. The kinetics of fungal 
outgrowth in each well of row A and B was then measured at 
630 nm using a micro plate spectrophotometer  (Stat Fax 
2100,Awareness Technology INC, 630 nm). Densitometric 
readings were done hourly for 15 hours and with each set of 
samples. Experiments were triplicated. Hence sample size for 
each material was 18 as the experiment was triplicated 
(n=6*3=18).Similar experimental procedure was carried out in 
which the tested material was allowed to age for 1,3 and 7 days 
in phosphate buffered saline. 
 

RESULTS 
 
Biodentine 
 
MTA showed sustained antifungal activity, followed by 
Biodentine and CEM cements. As the cements were allowed to 
age for 7 days, the antifungal activity decreased with MTA, it 
was not statistically significant. CEM and Biodentine showed a 
statistically significant difference in OD values when 
comparisons were made on the 1st day and 7th day and the 
freshly mixed cements of MTA and CEM showed similar 
antifungal activity and better ability to inhibit the growth of 
C.Albicans when compared to Biodentine.  
 

DISCUSSION 
 

Endodontic infections are known to be polymicrobial in nature 
with preponderance toward anaerobic species (Baumgartner et 
al., 2006). Kakehashi et al. (1965) in a classic study proved 
that bacteria caused pulpal disease; however, numerous studies 
have revealed a possible role of fungi and more recently viruses 
in the incidence of endodontic infections. 
 

C. Albicans are predominant in persistent or refractory 
endodontic infections. Candida albicans have been considered 
a dentinophilic microorganism because of its invasive affinity 
to dentin. Within dentinal tubules the Candida albicans is 
protected from the lethal action of endodontic medications 
because of the inactivating effects of dentin. It has been 
demonstrated that C.albicans is able to invade dentinal tubules 
to variable extents (Siquera et al., 2003). Because of these 
unique qualities, Candida, which is an aerobic microorganism, 
is able to survive in the harsh ecologic environment of the root 
canal, which primarily favors the growth of anaerobes 
(Eidelman et al., 1978; Sen et al., 1997; Heinic et al., 1992). 
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Elimination of microorganisms from the root canal has always 
been an important part of endodontic therapy. 
Chemomechanical preparation, irrigation and intracanal 
medication may reduce significantly the number of 
microorganisms in an infected root canal (Cobankara et al., 
2004). Love et al reported the presence of microorganisms in 
areas such as isthmuses, ramifications, deltas, irregularities and 
dentinal tubules even after thorough chemomechanical 
preparation of the root canal system. It has also been postulated 
by Bystrom and Sjogren et al that if these microorganisms 
persist in the root canal at the time of root filling or if they 
penetrate into the canal after filling, there is a higher risk that 
the treatment will fail (Sjögren et al., 1997; Bystrom et al., 
1987). Because of the increase in incidence of oral fungal 
infections and particularly the reported detection of fungi in 
infected root canals, a considerable interest has been generated 
regarding the antifungal activity of root canal filling material in 
endodontic infection. Fundamental research catalyzed the 
evolution of new dental materials, which could not be 
envisioned in the past. The grey and white variations of both 
MTA Angelus and ProRoot MTA have been tested and found 
to be similar in most characteristics. The cementogenic activity 
of MTA is because of its release of an abundance of calcium 
ions, which interact with phosphate groups in the surrounding 
tissue fluid to form hydroxyapatite on its surface (Sarkar et al., 
2005). A new bioactive material, which was extensively 
studied, as “new experimental cement (NEC) consisting of 
different calcium compounds was later termed as Calcium 
Enriched Mixture (CEM) by its developers. This material can 
be handled and sets in an aqueous environment (Asgary et al., 
2008).Clinical uses of CEM cement are therefore similar to that 
of MTA. It has a setting time of less than 1 hour, more flow 
and less film thickness compared to MTA (Asgary et al., 
2009).Due to better handling properties and less time for 
setting Calcium Enriched Mixture (CEM) can be handled and 
sets in an aqueous environment (Asgary et al., 2008). Over the 
years Agar Diffusion Test (ADT) has been used to evaluate the 
antimicrobial activity of materials. The Direct Contact Test 
(DCT) has many advantages over Agar Diffusion Test (ADT) 
and has been studied previously by Weiss et al and Fuss et al 
(1996)( Fuss et al., 1997). It is a quantitative assay, which 
allows water insoluble materials to be tested. It relies on direct 
and close contact between the test microorganism and the 
tested material and is virtually independent of the diffusion 
properties of both the tested material and the media.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In addition to its reproducible and quantitative nature, the 
results of DCT unlike those of the Agar diffusion test (ADT) 
are not affected by the size of the inoculum and are relatively 
insensitive to the size of the inoculum brought in contact with 
the tested material. It facilitates standardized measurements of 
a large number of specimens and their respective control 
simultaneously on the same microtitre plate and has the ability 
to monitor the bacterial growth, both in the presence and in the 
absence of the tested material. Hence, Direct contact test was 
used to evaluate the antifungal efficacy. It is essential to test the 
materials immediately after mixing and also after a period of 
time when it has assumed its final chemical structure due to 
release of various transitory and permanent products. The 
difference in antimicrobial patterns of various materials is 
related to the degree of setting. Hence the antifungal efficacy 
was evaluated at 1st, 3rd and 7th day after mixing the cements. 
Thus, the objective of this invitro study was to evaluate and 
compare the antifungal activity of Mineral trioxide aggregate, 
Calcium enriched mixture & Biodentine by modified direct 
contact test at 1, 3 and 7-day intervals. 
 
Yeasts can be best isolated from endodontic samples by using 
selective media for the primary isolation. Yeasts tolerate a 
much wider pH range than bacteria, and therefore several 
selective media are available for the isolation of yeasts. 
Sabouraud agar is a commonly used medium for the isolation 
of oral yeasts. The pH of the medium is quite acidic (usually 
5.6), allowing the growth of yeasts and aciduric organisms, 
whereas most bacteria are inhibited. The pH can be further 
reduced by hydrochloric acid to 3.0–4.0 to prevent the growth 
of aciduric bacteria. However, it is important that as much of 
the undiluted sample is plated as possible to ensure detection 
of yeasts in cases where their total CFU is low (25). Sabouraud 
dextrose agar medium was preferred in this study as it is 
nutritious and well buffered to support the growth of wide 
variety of fungus including Candida albicans. The endodontic 
root canal filling materials have shown to give the greatest 
antimicrobial effects immediately after spatulation, following 
which there is a gradual loss of antibacterial effect at a greater 
or lesser speed over time (Fuss et al., 1997; Kaplan et al., 
1999; Cobankara et al., 2004). Because of release of various 
transitory and permanent products, it is essential to test the 
materials immediately after mixing and also after a period of 
time when it is assumed that it has reached its final chemical 
structure. Root-canal bioactive materials are inserted into the 
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Table 1. Comparison of optical density evaluated at different time intervals in each of  the study groups using Friedman test 
 

DAYS  MTA  CEM  BIODENTINE 

     Day 1 .162(.037) .160(.114) .646(.303) 
Day 3 .196(.093) .113(.037) .590(.126) 
Day 7 .225(.088) .328(.148) .747(.117) 
Chi square Value (df) 4.750(2) 30.33(2)  9.25(2) 
p-value 0.093(NS) <0.001* 0.01* 

#Friedman test  
* p-value <0.05 statistically significant. 

 
Table 2. Comparision of antifungal activity of freshly mixed MTA, CEM and Biodentine 

 
 FRESHLY MIXED MTA FRESHLY MIXED CEM FRESHLY MIXED BIODENTINE 

ANTIFUNGAL ACTIVITY +++ +++ ++ 

 



mouth in a freshly mixed, incompletely set stage and thus it is 
likely that during this period after clinical application of the 
material, local responses are provoked by components only 
partially reacted or unreacted. After the setting period, it is still 
possible that toxic ingredients may release from the materials. 
The difference in antimicrobial patterns of various materials 
also may be related to the degree of setting. Hence the 
antifungal efficacy was evaluated at 1st, 3rd and 7th day after 
mixing the cements. 
 
All the cements MTA, Biodentine and CEM showed antifungal 
activity against C. Albicans with MTA cement showing 
sustained antifungal activity. Similarly, Stow et al. reported 
that the most antimicrobial activity of MTA was against C. 
Albicans. The sustained antifungal activity of MTA can be 
attributed to the Calcium hydroxide, produced by a hydration 
reaction from the mixing of MTA with water, can inactivate 
cell membrane enzymes in micro organisms thereby inhibiting 
their biological activity. Many researchers reported that C. 
Albicans is highly resistant to calcium hydroxide in-vitro while 
others have shown that saturated solution of calcium hydroxide 
can effectively reduce the presence of Candida after a 3-min 
incubation and completely eliminate them from bovine dentin 
after 7 days (Waltimo et al., 1999); concurring with the results 
of the present study. CEM cement consists of alkaline earth 
metal oxides/hydroxides (e.g. calcium oxide and calcium 
hydroxide), calcium phosphate and calcium silicate (Asgary            
et al., 2008). Calcium hydroxide is present in the material itself 
as well as produced through the hydration reaction during and 
after mixing. When CEM cement is placed within the wells in 
contact with the medium, calcium hydroxide dissociates into 
Ca2+ and OH- and causes an increase of pH. These mechanisms 
may partially explain the antifungal activity of CEM cement, 
similar to MTA. An alternative explanation may be that the 
antibacterial/antifungal components of CEM cement have 
ample diffusion properties (Asgary et al., 2007; Asgary and 
Kamrani, 2008). The effective antifungal activity of CEM 
cement; comparable with MTA, indicates the good antibacterial 
potential of CEM cement. 
 
Laurent and associates (2008) found Biodentine to be 
biocompatible after evaluating its genotoxicity, cytotoxicity, 
and effects on the target cell specific functions (Laurent et al., 
2008). As Biodentine is recently introduced the antimicrobial 
activity has not been reported. In this study the antimicrobial 
efficacy of Biodentine can be assumed to be the result of 
hydration of tricalcium silicate resulting in formation of 
colloidal gel and release of calcium hydroxide. Biodentine 
shares both its indications and mode of action with calcium 
hydroxide, but does not have its disadvantages. Three major 
disadvantages of calcium hydroxide, higher material resorption 
rate, mechanical instability, and failure to prevent 
microleakages are therefore avoided. Biodentine is 
mechanically stronger, less soluble, and gives a tighter seal. 
Compared to other materials such as MTA, Biodentine handles 
easily and needs much less time for setting (Nowicka et al., 
2013). Hence, in this study, Biodentine had a significantly 
pronounced antibacterial effect. Within the limitations of this in 
vitro study, based on the results the null hypothesis was 
rejected and the following conclusions were drawn All the test 
materials exhibited antifungal activity against C. albicans, but 

to a varying degree.  MTA was the most effective as compared 
to CEM and Biodentine at the end of 7 days. The antifungal 
efficacy decreased over 3rd and 7th day. Antifungal activity of 
tested endodontic cements against C.albicans in an ascending 
order was as follows CEM< Biodentine< MTA. 
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Rehabilitation of a missing anterior tooth poses a challenge for the clinician.  A variety of therapeutic 
options from 
However cost, time and preservation of natural tooth structure limits their use. Recently, Fiber 
reinforced composite resin bridges have been suggested as a good alternative t
prosthetic treatment when fixed, conservative, economical and immediate tooth replacement is 
desired. This article describes a case of immediate tooth replacement by single
resin composite bridge using impregnated glas
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and time. Eight month follow
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INTRODUCTION 
 
Loss of an anterior tooth due to caries or trauma may be a 
catastrophic event for young adults. An immediate replacement 
in such a scenario is important to provide a positive 
psychological approach and to maintain the facial aesthetics 
and phonetics. Several factors considered in this regard are 
minimal invasion, esthetics, cost and time at which the 
treatment in rendered. (Parolia et al., 2010) 

options available in the management of this condition are: 
replantation of the avulsed tooth, removable partial 
denture(RPD), porcelain fused to metal (PFM) bridge, resin
bonded fixed partial denture (Maryland Bridge) a
implants (immediate or delayed). (Marinello
Long-term success of a replanted avulsed tooth is always 
questionable because of the eventual resorption
Lack of compliance and unpleasant esthetics, fails to make 
RPD a favorable option. While the PFM is an invasive 
treatment, the maryland bridge is less invasive but the non
esthetic aspect of metal framework, challenging long lasting 
bonding of metal to tooth and lack of longevity could restrict 
their use. Implants are the treatment of choice and should be 
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ABSTRACT 

Rehabilitation of a missing anterior tooth poses a challenge for the clinician.  A variety of therapeutic 
options from implants to conventional Maryland bridges can be used to address this challenge. 
However cost, time and preservation of natural tooth structure limits their use. Recently, Fiber 
reinforced composite resin bridges have been suggested as a good alternative t
prosthetic treatment when fixed, conservative, economical and immediate tooth replacement is 
desired. This article describes a case of immediate tooth replacement by single
resin composite bridge using impregnated glass woven fiber (Interlig, Angelus, Brazil) to reinforce 
composite resin as pontic. The procedure was completed chair-side, thereby avoiding laboratory cost 
and time. Eight month follow-up has shown a successful treatment outcome with no evidence of 
problems. 

Priya Sapra and Neha Keshwani Dhaded. This is an open access article distributed under the Creative Commons Att
use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Loss of an anterior tooth due to caries or trauma may be a 
catastrophic event for young adults. An immediate replacement 

such a scenario is important to provide a positive 
psychological approach and to maintain the facial aesthetics 
and phonetics. Several factors considered in this regard are 
minimal invasion, esthetics, cost and time at which the 

 Various treatment 
options available in the management of this condition are: 
replantation of the avulsed tooth, removable partial 
denture(RPD), porcelain fused to metal (PFM) bridge, resin-
bonded fixed partial denture (Maryland Bridge) and dental 

Marinello et al., 1997) 

term success of a replanted avulsed tooth is always 
questionable because of the eventual resorption that follows. 
Lack of compliance and unpleasant esthetics, fails to make 
RPD a favorable option. While the PFM is an invasive 
treatment, the maryland bridge is less invasive but the non-
esthetic aspect of metal framework, challenging long lasting 

of metal to tooth and lack of longevity could restrict 
their use. Implants are the treatment of choice and should be  
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considered when general and local c
However, their high cost could limit their use. 
et al., 2009) Lately, increased patient demand for esthetics, 
immediate and economical replacement of missing anterior 
tooth has led to the development 
that enable conservative chair-
partial dentures (FPD) using fiber re
(FRC) as the main treatment or long term provisional treatment 
before implant therapy. FRCs are resin
containing fibers to improve their physical properties. Amongst 
various fibers, polyethylene and glass fibers in particular have 
been used for a number of clinical applications in dentistry
fixed space maintainer, endodontic post and core, 
bridges etc. (Gupta et al., 2015; 
fabrication of FRC FPDs, a direct or an indirect technique may 
be used. In the dental literature, there are presently a limited 
number of clinical studies on the fiber
however, based on those results, direct fabrication of FRC 
prostheses have shown good longevity. 
technique, a natural extracted tooth, acrylic resin tooth or 
composite resin can be used for pontic preparation. The 
prefabricated acrylic resin tooth often does not have acceptable 
shape, size and color and bond unpredictably to composite 
resin. Although a natural tooth pontic may offer good 
psychological benefits by being of the right shape, size and 
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Rehabilitation of a missing anterior tooth poses a challenge for the clinician.  A variety of therapeutic 
implants to conventional Maryland bridges can be used to address this challenge. 

However cost, time and preservation of natural tooth structure limits their use. Recently, Fiber 
reinforced composite resin bridges have been suggested as a good alternative to conventional 
prosthetic treatment when fixed, conservative, economical and immediate tooth replacement is 
desired. This article describes a case of immediate tooth replacement by single-visit fiber reinforced 
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up has shown a successful treatment outcome with no evidence of 
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considered when general and local conditions are favorable. 
However, their high cost could limit their use. (van Heumen            

Lately, increased patient demand for esthetics, 
immediate and economical replacement of missing anterior 
tooth has led to the development of materials and techniques 

-side (direct) fabrication of fixed 
partial dentures (FPD) using fiber re-inforced composites 
(FRC) as the main treatment or long term provisional treatment 

FRCs are resin-based materials 
containing fibers to improve their physical properties. Amongst 
various fibers, polyethylene and glass fibers in particular have 
been used for a number of clinical applications in dentistry viz: 
fixed space maintainer, endodontic post and core, splints, fixed 

2015; Tuloglu et al., 2009) For 
fabrication of FRC FPDs, a direct or an indirect technique may 
be used. In the dental literature, there are presently a limited 
number of clinical studies on the fiber-reinforced FPDs; 
however, based on those results, direct fabrication of FRC 
prostheses have shown good longevity. When using the direct 

natural extracted tooth, acrylic resin tooth or 
composite resin can be used for pontic preparation. The 

rylic resin tooth often does not have acceptable 
shape, size and color and bond unpredictably to composite 
resin. Although a natural tooth pontic may offer good 
psychological benefits by being of the right shape, size and  
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color but studies have shown that composite resin pontic not 
only offers good aesthetic results but also offers better bonding 
thereby enhancing functional results. (Belli 
Chafaie and Portier, 2004) The new generation of composite 
resins with dentine and enamel shades provides excellent 
esthetic mimicking the natural tooth. (Vanini
addition, it has been demonstrated that reinforcement of 
composite by fibers increases the fracture toughness and 
resistance. (Pfeiffer and Grube, 2003) Thus, the combination of 
an esthetic, wear-resistant composite resin and tough fiber 
material gives a new option for composite bridge fabrication 
for replacement of a missing anterior tooth.
describes a clinical case in which a direct FRC
fabricated for replacement of missing permanent central incisor 
using impregnated glass woven fiber (Interlig, Angelus, Brazil) 
to reinforce composite resin as pontic. 
 
Case Presentation 
 
A 23-year-old healthy male patient reported with a chief 
complaint of missing right upper central incisor. Patient’s 
dental history indicated avulsion of maxillary right central 
incisor 1 month back. Clinical examination revealed normal 
horizontal and vertical overlap and canine-protected occlusion 
(Fig. 1). Adjacent teeth showed a normal response for vitality. 
Patient’s oral hygiene status was good. An intraoral periapical 
radiograph (IOPAR) of the concerned area presented with a 
healed bony socket in relation to the avulsed maxillary right 
central incisor and root canal treatment with left maxillary 
central incisor. (Fig. 2) Patient denied the placement of 
implants and conventional FPD due to concerns regarding the 
cost and conservation of natural tooth structure. After 
discussing all the treatment options with the patient, directly 
made FRC FPDs were chosen in order to provide an immediate 
good esthetic solution and preserve tooth substance. The 
treatment was completed during one appointment.
was evaluated. Cotton roll for isolation was used as patient
gave history of latex allergy. The required length of the Interlig 
fiber (Angelus, Londrina, Brazil) was predetermined using a 
dental floss from maxillary left canine to the maxillary right 
canine. The abutment teeth were roughened using coarse flame 
shaped diamond. They were then etched with 37% phosphoric 
acid (Eco-etch, Ivoclar vivadent, Liechtenstein) for 15
seconds, washed and dried followed by application and curing 
of bonding resin (Adper Single Bond 2, 3M ESPE, St. Paul, 
MN, USA). A thin layer of flowable composite (Tetric N
Ivoclar vivadent, Liechtenstein) was placed on the abutment 
teeth and predetermined length of interlig fiber was cut (Fig.
and pressed tightly against the surface of the teeth using a semi 
transparent silicone package of the fiber. The resin 
impregnated fibers were light cured initially through the 
silicone mold. Flow composite was used to seal the space 
between the fibers and the enamel surface. The fiber 
framework was again polymerized (Fig. 4)        
                               
Pontic was built up layer by layer using filler composite resin 
(Filtek Z350 XT, 3M ESPE, St. Paul, MN, USA)
Patient’s pre-operative pictures were checked to get a brief 
idea about the form and alignment of the missing tooth. 
A modified ridge lap pontic design was given to facilitate 
cleaning and to create an esthetic emergence profile. The shade 
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using impregnated glass woven fiber (Interlig, Angelus, Brazil) 

old healthy male patient reported with a chief 
complaint of missing right upper central incisor. Patient’s 
dental history indicated avulsion of maxillary right central 
incisor 1 month back. Clinical examination revealed normal 

protected occlusion 
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oot canal treatment with left maxillary 
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cost and conservation of natural tooth structure. After 

the patient, directly 
made FRC FPDs were chosen in order to provide an immediate 
good esthetic solution and preserve tooth substance. The 
treatment was completed during one appointment. Occlusion 
was evaluated. Cotton roll for isolation was used as patient 
gave history of latex allergy. The required length of the Interlig 
fiber (Angelus, Londrina, Brazil) was predetermined using a 
dental floss from maxillary left canine to the maxillary right 
canine. The abutment teeth were roughened using coarse flame 

ed diamond. They were then etched with 37% phosphoric 
etch, Ivoclar vivadent, Liechtenstein) for 15-20 

seconds, washed and dried followed by application and curing 
of bonding resin (Adper Single Bond 2, 3M ESPE, St. Paul, 

f flowable composite (Tetric N-flow, 
Ivoclar vivadent, Liechtenstein) was placed on the abutment 

interlig fiber was cut (Fig.3) 
and pressed tightly against the surface of the teeth using a semi 

of the fiber. The resin 
impregnated fibers were light cured initially through the 
silicone mold. Flow composite was used to seal the space 
between the fibers and the enamel surface. The fiber 
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Pontic was built up layer by layer using filler composite resin 
(Filtek Z350 XT, 3M ESPE, St. Paul, MN, USA) (Fig. 5). 

operative pictures were checked to get a brief 
idea about the form and alignment of the missing tooth.                 
A modified ridge lap pontic design was given to facilitate 
cleaning and to create an esthetic emergence profile. The shade 

of final veneered composite resin was selected using composite 
shade guide, and occlusion was carefully adjusted with 
articulating paper to avoid any premature contacts. Finishing 
and polishing of composite pontic carried out using the 
composite finishing kit (Fig. 6) and oral hygiene instructions 
were given to the patient. The outcome has been monitored for 
8 months with no evidence of problems (Fig
 

Figure 1. Pre-operative clinical picture

Figure 2. Pre-operative IOPAR

Figure 3. Predetermined length of Interlig fiber was cut

Figure 4. Interlig fiber placed palatally
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of final veneered composite resin was selected using composite 
shade guide, and occlusion was carefully adjusted with 

ticulating paper to avoid any premature contacts. Finishing 
and polishing of composite pontic carried out using the 

6) and oral hygiene instructions 
were given to the patient. The outcome has been monitored for 

o evidence of problems (Fig. 7). 
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Figure 5. Composite resin pontic prepared irt 11

 

 
Figure 6. Post-operative photograph

 

 
Figure 7. 8 month follow-up

 

DISCUSSION 
  
Patients with missing anterior teeth require immediate 
attention in order to restore function and aesthetics. A directly 
fabricated FRC bridge was opted in this case, in order to 
provide an immediate, cost effective and a conservative fixed 
solution to the patient. (Khetarpal et al., 2013
technique described here is noninvasive and reversible 
permitting all other restorative options to be carried out later if 
needed. The FRC framework was fully covered by veneering 
composite in order to obtain a final polishable tooth
surface. In this case, extension of the FRC bridge was kept 
from canine to canine because many authors have reported that 
fibers of the framework should cover as large surface as 
possible to eliminate the dislodging forces
retained FRC prostheses, was supported from both ends 
because of better bonding characteristics and biomechanical 
flexibility of the FRC framework thereby allowing abutment 
teeth to move without stressing the cement
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Patients with missing anterior teeth require immediate 
attention in order to restore function and aesthetics. A directly 
fabricated FRC bridge was opted in this case, in order to 
provide an immediate, cost effective and a conservative fixed 

., 2013) The clinical 
technique described here is noninvasive and reversible 
permitting all other restorative options to be carried out later if 

The FRC framework was fully covered by veneering 
a final polishable tooth-colored 

surface. In this case, extension of the FRC bridge was kept 
from canine to canine because many authors have reported that 
fibers of the framework should cover as large surface as 
possible to eliminate the dislodging forces. The surface-
retained FRC prostheses, was supported from both ends 
because of better bonding characteristics and biomechanical 
flexibility of the FRC framework thereby allowing abutment 
teeth to move without stressing the cement-framework 

interface in function, and loosening the prostheses. The 
composition of the polymer matrix and fiber orientation has a 
major role in bonding ability and durability of veneered 
composite to the FRC framework or resin luting cement. It has 
been concluded that pre impregnati
light-polymerizable dimethacrylate resin system containing 
linear polymer forms semi-interpenetrating polymer network 
(semi-IPN) after being polymerized offers better interfacial 
adhesion of FRC framework to composite veneer, bett
bonding site for veneered composite by means of interdiffusion 
bonding and durability and high strength. 
2011) Interlig possesses all these features. It is a braided glass 
fiber impregnated with light
Interlig was used here. 
 
However, exposure of the fiber to the oral environment could 
increase the degradation of the fiber
result in a surface difficult to polish. Glass fibers, in contrast to 
polyethylene fibers, must be protected from
damage. The strength of glass fibers are rapidly degraded on 
exposure to moisture and humidity. When the fiber is exposed, 
manufacturer recommends the removal of the exposed portion 
and repairing it with composite. Strict adherence to oral 
hygiene instructions is critical to maintain the health and the 
appearance of treatment results. The recent clinical data by 
Ozcan et al, on the semi-IPN resin matrix FRC FPDs made 
directly in patients mouth, suggest high survival percentages 
(>96% at five years), which reflects material development and 
learning of fabricating FRC FPDs. 
investigations by Vallitu et al
designed FRC FPDs can provide higher load
than the conventional porcelain
studies by Lasilla et al. have shown a substantial clinical 
performance of the FRC FPDs, with an overall survival rate of 
75% after about 5 years, which are higher than that of the FPDs 
with metal frameworks. (Khetarpal
point of view, there is a lack of long
FRC prostheses. The longitudinal studies reported general 
failure rates between 5% and 16% over periods up to 4
(Freilich et al., 2002) Van Heumen 
of 64% after 5 years follow
prostheses made with the materials and techniques used in late 
1990s. (van Heumen et al., 2009
higher failure rate of 40% over a 3
Kern, 2003) Most common failures in FRC FPDs reported in 
the earlier studies were delamination of veneering composite at 
pontic area, which are normally easy to be repaired in patients’ 
mouth. The current designing principles enable to fabricate 
FRC FPDs to eliminate known risks for technical failures. 
(Garoushi et al., 2011)  As a conclusion, the combination of 
composite veneer, adhesive system, and FRC framework has 
introduced a new generation of metal
replacement. It is a viable alternative to conventional prosthesis 
in certain circumstances but further studies are desired to 
evaluate the long term success rate of the FRC bridges.
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Fractured anterior tooth with a fracture line extending 
clinicians. Since it requires exposure of sound tooth structure to achieve proper finish line for 
restoration, it is necessary to elevate the fracture line above the epithelial attachment. Orthodontic 
forced eruptio
where fracture line is extending below gingiva or alvelor bone crest. Conventional orthodontic 
appliance is unappealing due to brackets. This case report describes a nove
only long term restorative success but also immediate dental esthetics, using modified cast post with 
hook and labial acrylic veneer attached to it so that the patient is able to smile with confidence during 
course of treatment.
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INTRODUCTION 
 
Tooth fractures comprise of 26-76% of total dental injuries in 
the permanent dentition, of these the teeth that mostly affected 
are the maxillary incisors due to their anterior and 
position in the oral cavity (Kumar, 2010). As these teeth are 
major components in the oro-facial aesthetics, their fracture is 
of immense psychological trauma for the patient; moreover, it 
requires immediate attention.There are several treatment 
modalities for aesthetic and functional rehabilitation in cases of 
crown-root fracture such as post core crowns, 
gingivectomy/gingivoplasty, osteoplasty and orthodontic 
extrusion. The choice of treatment depends primarily on the 
level of fracture line, either supra or subgingival. 
objective of tooth extrusion or forced eruption by orthodontic 
movement is to provide both a sound margin final restoration to 
create and to maintain healthy periodontal environment 
(biological width). The amount of extrusion would normally 
take about 2–4 months time to expose the fracture line.  During 
this period, it is difficult to maintain esthetics in the anterior 
region which is an area of concern.  
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ABSTRACT 

Fractured anterior tooth with a fracture line extending subgingivally poses multiple problems to 
clinicians. Since it requires exposure of sound tooth structure to achieve proper finish line for 
restoration, it is necessary to elevate the fracture line above the epithelial attachment. Orthodontic 
forced eruption is suitable approach for extrusion of tooth, without disturbing esthetics, in cases 
where fracture line is extending below gingiva or alvelor bone crest. Conventional orthodontic 
appliance is unappealing due to brackets. This case report describes a nove
only long term restorative success but also immediate dental esthetics, using modified cast post with 
hook and labial acrylic veneer attached to it so that the patient is able to smile with confidence during 
course of treatment. 
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76% of total dental injuries in 
the permanent dentition, of these the teeth that mostly affected 
are the maxillary incisors due to their anterior and protruded 

. As these teeth are 
facial aesthetics, their fracture is 

of immense psychological trauma for the patient; moreover, it 
There are several treatment 

modalities for aesthetic and functional rehabilitation in cases of 
root fracture such as post core crowns, 

gingivectomy/gingivoplasty, osteoplasty and orthodontic 
The choice of treatment depends primarily on the 

her supra or subgingival. The prime 
objective of tooth extrusion or forced eruption by orthodontic 
movement is to provide both a sound margin final restoration to 
create and to maintain healthy periodontal environment 

usion would normally 
4 months time to expose the fracture line.  During 

this period, it is difficult to maintain esthetics in the anterior 
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Moreover, the exposure of the orthodontic metal brackets, 
while patient opens the mouth becomes an esthetic concern of 
already fractured tooth during the course of treatment
(Arunajatesan Subbiya et al., 2011
in detail the multidisciplinary management of subgingivally 
fractured incisor tooth.  
 
Case report 
 
A 28 yrs old lady reported with a chief complaint of broken 
upper front tooth 1 month prior to her v
She gave history of trauma due to a fall with a mild continuous 
pain. The patient's medical and family history was non 
contributory. There were no abnormalities in the hard and soft 
tissues on extraoral examination. On intraoral ex
tooth no.12 was fractured.  
complicated crown fracture i.e., fracture involving enamel, 
dentin, cementum and pulp with tooth 
fracture with tooth 11(Figure 
mmsupragingivally on the labial side and 
palatal side (Figure 3).  
 
Since patient insisted on immediate replacement of the 
fractured teeth, the following treatment available options were 
explained to the patient which included:
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Moreover, the exposure of the orthodontic metal brackets, 
while patient opens the mouth becomes an esthetic concern of 
already fractured tooth during the course of treatment 

2011). This case report describes 
in detail the multidisciplinary management of subgingivally 

reported with a chief complaint of broken 
prior to her visit to the department.  

She gave history of trauma due to a fall with a mild continuous 
pain. The patient's medical and family history was non 
contributory. There were no abnormalities in the hard and soft 
tissues on extraoral examination. On intraoral examination, 
tooth no.12 was fractured.  Clinical examination revealed 
complicated crown fracture i.e., fracture involving enamel, 
dentin, cementum and pulp with tooth 12 and Ellis Class I 

 1 & 2 .)The margins were 1.5 
mmsupragingivally on the labial side and 2mm subgingival on 

patient insisted on immediate replacement of the 
eeth, the following treatment available options were 

explained to the patient which included: 
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An esthetic appeal to the treatment of an oblique crown root 



 Orthodontic extrusion of the remaining portion tooth 
and eventual restoration. 

 Crown lengthening by surgical means and eventual 
restoration 

 Extraction of the residual tooth and immediate implant 
surgery or/ extraction followed by bridge. 

 

 
Figure 1. Ellis Class III Fracture with tooth 12 and 

Fracture with tooth 1 
 

 
Figure 2. Radiograph showing Ellis Class III Fracture with tooth 

12 and  Ellis Class I Fracture with tooth 1

 

 

Figure 3. Palatal view of tooth 12
 

Among the treatment options, the patient opted for orthodontic 
extrusion of remaining portion of tooth and restoration and 
informed consent was taken.  A conservative access opening 
was prepared as suggested by Ingle et al. Pulp was extirpated 
using no 10 K file and working length determi
using Ingle’s method. Cleaning and shaping was done with 
protaper universal system in 16:1 gear reducti
controlled endomotor (Rotary master, Morita, USA) according 
to manufacturer’s instructions till F4 size and obturation was 
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extrusion of the remaining portion tooth 

Crown lengthening by surgical means and eventual 

Extraction of the residual tooth and immediate implant 
surgery or/ extraction followed by bridge.  

 

Fracture with tooth 12 and Ellis Class I 

 

Radiograph showing Ellis Class III Fracture with tooth 
12 and  Ellis Class I Fracture with tooth 1 

 

Palatal view of tooth 12 

patient opted for orthodontic 
extrusion of remaining portion of tooth and restoration and 
informed consent was taken.  A conservative access opening 

. Pulp was extirpated 
using no 10 K file and working length determination was done 
using Ingle’s method. Cleaning and shaping was done with 
protaper universal system in 16:1 gear reduction torque 

Rotary master, Morita, USA) according 
to manufacturer’s instructions till F4 size and obturation was 

done using protaper gutta-percha. The patient was recalled after 
a week for post endodontic restoration. 
 
The post space was prepared upto
size 1, 2 and 3 (Mani- Prime Dental Products). With increasing 
demand for esthetics, modified
acrylic veneer (DPI-RR Cold Cure) attachment was fabricated
(Figure 4). 
 

Figure 4. Modified cast post with hook and acrylic veneer
 
A mini implant of size 9 mm in length and 
was placed in the mandibular arch between the roots of lateral 
incisor and canine. Approximately 6mm of the implant was 
placed inside the bone (Figure
directly in line with the long axis of the tooth and the hook for 
attachment of elastic would fall in line
and would avoid any undesirable movement. The region of 
implant placement was inconspicuous and without disturbing 
esthetics. Post(Nordin, H Nordin SA, Chailly) was cemented 
using type I GIC (GC Corporation, Tokyo, Japan). The 
disadvantage of this method is that it is invasive procedure and 
technique sensitive. The success depends on oral hygiene 
maintenance. 
 

Figure 5. Placement of Implant

Figure 6. Radiograph showing placement of Implant

An esthetic appeal to the treatment of an oblique crown root fracture

percha. The patient was recalled after 
a week for post endodontic restoration.  

The post space was prepared upto12mm using peeso reamers of 
Prime Dental Products). With increasing 

demand for esthetics, modified cast post with a hook and a 
RR Cold Cure) attachment was fabricated 

 
 

Modified cast post with hook and acrylic veneer 

mm in length and 1.5 mm in diameter 
arch between the roots of lateral 

incisor and canine. Approximately 6mm of the implant was 
Figure 5 & 6). Implant was placed 

directly in line with the long axis of the tooth and the hook for 
attachment of elastic would fall in line with crest of the tooth 
and would avoid any undesirable movement. The region of 
implant placement was inconspicuous and without disturbing 
esthetics. Post(Nordin, H Nordin SA, Chailly) was cemented 
using type I GIC (GC Corporation, Tokyo, Japan). The 

dvantage of this method is that it is invasive procedure and 
technique sensitive. The success depends on oral hygiene 

 
 

Placement of Implant 
 

 
 

Radiograph showing placement of Implant 
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The patient was advised to wear the elastics for a minimum 
period of 4 hrs daily, by engaging the elastic in the implant and 
the hook, resulting in pulling force which translates to 
extrusion of tooth (Figure 7). During every appointment the 
acrylic veneer was adjusted by trimming it to compensate for 
the amount of extrusion. After 8 weeks, 4mm of extrusion was 
observed (Figure 8). The hook of cast post was trimmed off and 
tooth was prepared and metal fused to ceramic crown was 
cemented with dual cure resin cement RelyX U100 [3M 
ESPE](Figure 9). 
 

 
Figure 7. Extrusion of Tooth

 

 

Figure 8. 4mm of Extrusion observed
 

 

Figure 9. Metal fused to ceramic crown with tooth 12
 

DISCUSSION 
 

One of the determinant factors for the functional and aesthetic 
success in the management of complicated crown
is the adoption of a multidisciplinary approach
2007). The literature shows that the restoration of teeth with 
crown-root fracture is usually challenging, especially when the 
fracture extends below the crestal bone level as occurred in the 
present case (Koyuturk and Malkoc, 2005). Different treatment 
strategies have been proposed for the management of 
complicated crown-root fractures including surgical exposure 
of the fractured surface, orthodontic or surgical extrusion of the 
apical fragment, intentional replantation and tooth extraction in 
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The patient was advised to wear the elastics for a minimum 
hrs daily, by engaging the elastic in the implant and 

the hook, resulting in pulling force which translates to 
During every appointment the 

was adjusted by trimming it to compensate for 
the amount of extrusion. After 8 weeks, 4mm of extrusion was 

8). The hook of cast post was trimmed off and 
tooth was prepared and metal fused to ceramic crown was 

cement RelyX U100 [3M 

 

Extrusion of Tooth 

 

4mm of Extrusion observed 

 

Metal fused to ceramic crown with tooth 12 

One of the determinant factors for the functional and aesthetic 
complicated crown-root fractures 

is the adoption of a multidisciplinary approach (Poi et al., 
. The literature shows that the restoration of teeth with 

usually challenging, especially when the 
fracture extends below the crestal bone level as occurred in the 

. Different treatment 
strategies have been proposed for the management of 

root fractures including surgical exposure 
of the fractured surface, orthodontic or surgical extrusion of the 
apical fragment, intentional replantation and tooth extraction in 

more severe cases (Eden et al., 
2005; Poi et al., 2007; Nandlal 
al., 2000). In the present case orthodontic extrusion was chosen 
as the line of treatment to re-establish the lost biological width 
as it is considered as the safe procedure with respect to the 
occurrence of root resorption and does not involve loss of 
periodontal support of the surrounding teeth, which favors 
aesthetics (Bach et al., 2004
Heithersay, 1973). Stern and Becker discussed orthodontic 
extrusion as an esthetic alternative to surgical crown 
lengthening and lowering of the alveolar crest 2
suggested that with an extrusive force, there was additional 
bone deposition lining the socket. Unlike
procedures, in extrusion, bone resorption does not occur. 
Bundle bone is replaced by lamellar bone
1980).  
 
Orthodontic extrusion can be done in various methods:

 
 Using removable appliance.
 Fixed appliance. 

 
Disadvantage of removable appliance is that there is no rigidity 
to get fixed onto the tooth to be extruded. Hence they are not 
very effective. Placement of attachment device as given in 
fixed appliance on the tooth does not exactly fall in line with 
crest of the tooth and this causes unwanted tilting or tipping of 
the tooth. Moreover, the teeth which are used as anchorage will 
experience some force and may undergo undesirable 
movement. Fixed appliances can also interfere with the facial 
esthetics of the patient. There are problems even with lingual 
orthodontic extrusion such as discomfort
cleaning their teeth, chewing, swallowing, talking and cost of 
treatment. Skeletal anchorage is now under the line light in the 
current orthodontic practice. Skelet
almost absolute anchorage by means of mini implants or 
crews.  
 
They are widely used as temporary anchorage devices. Besides 
their ease of use and versatility they can be placed almost 
anywhere on the cortical plate with a minim
thickness. They are self threading and offer mechanical 
retention through the bone. Mini implant was chosen for 
skeletal anchorage. It is used just as temporary anchorage 
devices, but research in this field is still in its infancy. 
Advantages of mini implants include minimal anatomic 
limitations, minor surgery, increased patient comfort, 
immediate loading and lower costs
Miyawaki et al., 2003; Costa et al
2001).  
 

To enhance esthetics, acrylic veneer was attached to cast post 
and hook assembly. Considering the time elapsed to follow up, 
the extension of fracture line, the amount of remaining root 
portion and patient’s age, the present treatment plan was 
proposed. A combination of modified cast post and core with a 
labial veneer attached to it and orthodontic root extrusion has 
provided good functional and aesthetic outcomes. Clinical 
examination and radiographs showed satisfactory results during 
follow up which demonstrates the importance of establishing a 
multidisciplinary approach for a successful aesthetic 
management of dental trauma. 
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., 2007; Emerich-Poplatek et al., 
Nandlal and Daneswari, 2007; Wang et 

In the present case orthodontic extrusion was chosen 
establish the lost biological width 

as it is considered as the safe procedure with respect to the 
root resorption and does not involve loss of 

periodontal support of the surrounding teeth, which favors 
2004; Benenati and Simon, 1986; 

. Stern and Becker discussed orthodontic 
extrusion as an esthetic alternative to surgical crown 
lengthening and lowering of the alveolar crest 2-3mm.They 
suggested that with an extrusive force, there was additional 
bone deposition lining the socket. Unlike other orthodontic 
procedures, in extrusion, bone resorption does not occur. 
Bundle bone is replaced by lamellar bone (Stern and Becker, 

Orthodontic extrusion can be done in various methods: 

Using removable appliance. 

ge of removable appliance is that there is no rigidity 
to get fixed onto the tooth to be extruded. Hence they are not 
very effective. Placement of attachment device as given in 
fixed appliance on the tooth does not exactly fall in line with 

oth and this causes unwanted tilting or tipping of 
the tooth. Moreover, the teeth which are used as anchorage will 
experience some force and may undergo undesirable 
movement. Fixed appliances can also interfere with the facial 

re are problems even with lingual 
orthodontic extrusion such as discomfort, difficulties in 
cleaning their teeth, chewing, swallowing, talking and cost of 

Skeletal anchorage is now under the line light in the 
current orthodontic practice. Skeletal anchorage provides 
almost absolute anchorage by means of mini implants or minis 

They are widely used as temporary anchorage devices. Besides 
their ease of use and versatility they can be placed almost 
anywhere on the cortical plate with a minimum of 5mm bone 
thickness. They are self threading and offer mechanical 
retention through the bone. Mini implant was chosen for 
skeletal anchorage. It is used just as temporary anchorage 
devices, but research in this field is still in its infancy. 

s of mini implants include minimal anatomic 
limitations, minor surgery, increased patient comfort, 
immediate loading and lower costs (Berens et al., 2005; 

et al., 1998; Freudenthaler et al., 

To enhance esthetics, acrylic veneer was attached to cast post 
Considering the time elapsed to follow up, 

the extension of fracture line, the amount of remaining root 
portion and patient’s age, the present treatment plan was 

combination of modified cast post and core with a 
labial veneer attached to it and orthodontic root extrusion has 
provided good functional and aesthetic outcomes. Clinical 
examination and radiographs showed satisfactory results during 

strates the importance of establishing a 
multidisciplinary approach for a successful aesthetic 

 



Conclusion 
 
Modified cast post with labial veneer attachment and mini 
implant placed in mandibular arch is a novel approach to 
establish long term restorative success by immediate 
replacement of esthetics for a fractured tooth which helped the 
patient to smile confidently during course of treatment. 
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INTRODUCTION

T oday’s dentist has an array of treatment 
options to harmonize a smile with discolored 

vital teeth. The spectrum of treatment ranges from 
invasive options such as crowns, veneers, and 
placement of direct restorations to minimally invasive 
therapies such as macroabrasion, microabrasion, 
and bleaching to merely prophylaxis.[1] From the 
number of services listed to enhance the appearance 
of the discolored teeth, bleaching is an extremely 
promising option. It is, in fact, both the clinicians’ 
and patients’ answer to a safe conservative approach 
to tackle discolorations, hence gaining wider 
acceptance.[2]

HISTORY

The pursuit of whiter teeth dates back to the 
Babylonian era. An Assyrio‑Babylonian Cuneiform 
tablet dating from the dawn of recorded history reads:

“If a man’s teeth become yellow. thou shalt bray 
together ‘salt of Akkad,’ ammi, lolium, pine‑turpine 
with these, with thy fingers shalt bur his teeth.”[3]
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In 1300s, it was the most sought after dental 
treatment apart from extractions. The enamel was 
abraded with a coarse metal file and a solution of 
“aquatortis,” a nitric acid solution, was applied to 
whiten the teeth. Since 1800s to early 1900s, nearly 
sixty documents have been published regarding 
bleaching. These articles claimed to have understood 
the chemical aspect while seeking to further 
investigate its safety.[4]

Vital teeth were bleached in the 1860s, using oxalic 
acid[4] on the external surfaces of the teeth.[5] Later, 
hydrogen peroxide (HP)[6] or pyrozone[7] was used 
instead of oxalic acid. Higher concentrations of HP 
were applied on the tooth in a liquid form in the 
office.[6] The safety instructions, the steps to ensure 
the comfort of the patient including the covering of 
the eyes, were recognized by the dentists. Number 
of applications with a 3‑day minimal interval between 
appointments and prognosis of the treatment were 
well documented. Due to the World War I, era of 
depression, and the World War II, few articles were 
published from 1913 to 1940.[8] In 1990s, HP was 
introduced in a gel form that could be applied more 
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conveniently to the teeth by means of gauze pieces.[9] 
Currently, HP is used in office as gels or in a powder–liquid 
form in the concentrations ranging from 15% to 40%.[10,11] 
Heated instruments or high‑intensity light sources were 
used as adjuncts to accelerate the bleaching process.[12] 
Researchers have attempted to substitute high‑intensity 
light sources by the desire of conventional halogen lights, 
plasma arc lamps, xenon‑halogen lights, LED lights, and 
LASERs.[13]

In the late 1960s, accidently, a home bleaching 
technique was stumbled upon by Dr. B. Klusemeir, an 
orthodontist. He designed a custom fitting tray and 
prescribed an over‑the‑counter (OTC) oral antiseptic, 
Gly‑Oxide (Marion Merrell Dow, Kansas City, MO, USA), 
containing 10% of carbamide peroxide (CP). It dawned 
on him that along with the improvement in the gingival 
health, the teeth were also whitened. Gly‑Oxide was 
substituted by proxigel; a combination of 10% CP, water, 
glycerin, and carbopol. This combination resulted in a 
slow release of 10% CP, and was hence preferred.[14,15] In 
1992, Haywood and Heymann in their article described 
this technique 20 years later as nightguard vital 
bleaching (NGVB). “White and Brite” (Omni International, 
Albertson, NY, USA) was introduced as a new home 
bleaching product. Subsequently, many whitening 
products surfaced.[4]

OTC bleaching products were first marketed in the United 
States in the 1990s. These products contained lower 
concentrations of HP or CP. Consumers could hence avail 
bleaching products directly, OTC thus offered a solution 
of whiter teeth to a wider section of the society.[12]

MECHANISM OF TOOTH BLEACHING

Tooth whitening is any process that lightens the color of 
the tooth.[16] The causes of discoloration are varied and 
complex.[8] The color‑producing stains are typically organic 
compounds that possess extended conjugated chains 
of alternating single or double bonds and often include 
heteroatoms, carbonyl and phenyl rings in conjugated 
system, and are referred to as chromophores.[17] Bleaching 
is the chemical degradation of the chromogens.

In vital dental bleaching, HP is the active ingredient, which 
is commonly delivered as HP or CP in commercial agents. 
CP is a stable complex that breaks down in contact with 
water to release HP and urea and thus, the chemistry of 
these agents is that of HP.[18]

The basic mechanism of whitening by HP remains 
unexplained. From the available literature, three distinct 
phases can be attributed to the changed perception of 

tooth color. The first phase is ascribed to the diffusion of 
HP through the highly permeable interprismatic spaces 
within enamel and dentinal tubules.[19,20] HP circulates 
within the tooth for around 2 weeks after its application,[12] 
thus repeated replenishment of the material can be 
evaded.[21‑23]

The second phase is based mainly on the interactions of 
HP with the organic chromophores and is represented 
as the “Chromophore Theory.”[24] HP, as it diffuses into 
the tooth, dissociates to produce free oxygen radicals. 
Depending on the kind of breakage of its chemical 
bonds, the radical ions formed include hydroxyl radical, 
hydroperoxyl radical, hydroperoxyl anion, superoxide 
radical anion, and superoxide radical cation. The 
temperature, pH, light, and presence of metal cations 
influence the reactivity of the radicals.[25,26] Using light 
or LASERs, the number of hydroxyl ions increases.[27] 
The discolored teeth appear bleached when the highly 
reactive oxygen radicals break one or more of the 
double bonds, clear, or oxidize the chemical moieties 
in the conjugated chains of the chromophores.[17] These 
reactions result in products, which are polar in nature and 
lower in molecular weight and are hence easily removed 
from the tooth in an aqueous environment.[26] In addition, 
the newly formed products are also lighter in shade than 
the original stained molecule. Ideally, HP should limit its 
oxidizing action only to organic chromophores. However, 
some researchers have opined significant changes in the 
calcium phosphate ratio, suggesting an alteration within 
the inorganic components of hydroxyapatite.[28,29] On 
the other hand, many studies have concluded that the 
altered calcium phosphate ratio is clinically insignificant 
and could be reversed with additives of fluoride or 
calcium.[30‑35]

The third phase is associated to perceiving the color 
change through an altered tooth surface that reflects 
light differently.[26] An object appears brighter when it 
reflects light through its rough or light surface. A rough 
surface postoperatively may result in superior digital 
color reading,[36‑39] owing to its increased reflective 
spectra. Sizable articles have documented changes 
within the surface topography of bleached teeth, hence 
justifying the whitening.[40‑48] However, extensive 
investigations by scanning electron microscope (SEM), 
profilometry, and atomic force microscopy (AFM) have 
also suggested no effects on the surface topography 
of bleached teeth.[15,49‑53] In fact, articles attribute the 
modification of organic matrix within enamel by the 
demineralization and not the surface roughness to whiten 
the tooth.[30,33,36,54] Crystallographic studies emphasize 
the association of hydroxyapatite crystals of the enamel, 
with optical properties of the bleached tooth. It has 
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been suggested that the hue of the tooth is related with 
the size of the crystals, and the carbonization of these 
hydroxyapatite crystals is inter‑linked with the chroma 
of the tooth. The value of the tooth is associated with 
both size and carbonization. This understanding led to 
a major innovation by incorporating chemicals such as 
blue covarine into whitening agents. Recent studies 
have indicated that deposition of this product on the 
tooth surface produces a decrease in the chroma in the 
yellow‑blue axis and hence, increases the measured 
whiteness index. The studies on the optical properties 
suggest reviewing the mechanism of bleaching as 
“Chromophore Theory,”[26] which is not supposedly the 
sole reason for tooth whitening.

TYPES OF STAINS

The apparent color of a tooth is a combination of its innate 
color along with the stains present within and on the tooth 
surface.[55,56] The chromogens when deposited on the 
surface of the tooth or within the pellicle layer discolor 
the tooth and are termed extrinsic stains.[8] Extrinsic stains 
occur when chromogens such as tobacco, tea, coffee, 
red wine, medicines, spices, and plaque attach directly 
to the tooth. Chromogens such as polyvalent metal salts 
such as iron supplements and cation antiseptics such as 
chlorhexidine may combine with tea and attach to the 
tooth indirectly, creating black or brown characteristic 
stains.[57] Prophylactic procedures may remove extrinsic 
stains; however, the more persistent stains respond 
successfully to bleaching.[58]

Chromogens, which are deposited within the tooth 
bulk mostly in the dentin, are termed intrinsic stains 
and are of systemic or pulpal origin.[59,60] Iatrogenic, 
traumatic, metabolic, inherited, and aging stains are 
the subdivisions of intrinsic staining. Tetracycline 
ingestion during tooth formation depicts itself as 
classical banded appearance in yellow, brown, blue, 
black, or gray, depending on severity.[8] The color is 
derived by photo‑oxidation of the tetracycline molecule 
bound within the tooth structure.[61] Not so severe 
cases are possibly treated by bleaching over a period 
of 3–6 months.[62‑65] Very severe tetracycline stains may 
not be amendable to bleaching alone and may require 
a combination of bleaching along with veneers to mask 
the color.[64] The prognosis is poorest for teeth stained 
dark gray or blue and involving the neck of the tooth. 
Almost all materials used in endodontics may stain the 
teeth.[66] Minocycline, a tetracycline derivative, which is 
commonly prescribed to treat acne, has been reported 
to stain adult teeth.[67]

Discolorations owing to trauma are observed due to enamel 
hypoplasia, pulpal hemorrhage, pulp canal obliteration,[68] 

and tooth resorption. Bleaching does not erase the white 
spots resulting from enamel hypoplasia, but whitens 
the remaining tooth. The white spot merges within the 
bleached tooth, making it lesser obvious.[64] Bleaching 
reverses the discolorations due to pulpal hemorrhage and 
pulp canal obliteration.

Aging is a common cause for discoloration. Secondary 
and tertiary dentin deposition, thinning of enamel, and 
accumulation of dietary stains result in darker teeth in 
geriatrics, which are predictably bleached.[64]

Fluorosis may depict with varying severities. Discolorations 
due to simple–to‑moderate fluorosis can be treated 
with bleaching. Hypomineralization when reaches 
dentinoenamel junction may result in posteruptive 
breakdown (PEB),[69] staining the tooth dark brown to black. 
PEB‑stained teeth require a combination of bleaching, 
microabrasion, followed by veneers to camouflage the 
discoloration.[62]

Defects within the tooth such as cracks, leaky restorative 
margins, caries, and trauma with time permit the 
percolation of extrinsic stains within the tooth. This 
mechanism is categorized as “stain internalization.”[70]

COMPOSITION OF COMMERCIAL 
BLEACHING AGENTS

Majority of the current bleaching agents consist of both 
active and inactive ingredients. The active ingredient 
includes HP or CP compounds.[18,71] CP is equally efficient 
in tooth whitening when compared with equivalent 
HP content and is delivered in similar format and 
formulation.[72‑74]

Sodium percarbonate is another source of HP, painted onto 
the teeth in a product containing silicone polymer.[75] The 
efficacy of sodium percarbonate versus HP in the same 
product format, content, and conditions has not been 
reported.[18]

The active ingredients in dif ferent concentrations 
are combined with the inactive ingredients for their 
commercial use.

The major inactive ingredients are:

Thickening agents

Carbopol (carboxypolymethylene) is a high molecular 
weight polyacrylic acid polymer. It is the most commonly 
used thickening agent in bleaching materials. It increases 
the viscosity aiding in the retention of bleaching gel 
in the tray. Second, it causes a slow release of active 
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oxygen from HP, thus increasing the bleaching period up 
to four times,[34] and hence decreasing the frequency of 
replacement during bleaching treatment.[12]

Polyx is another thickening agent with its composition 
being a trade secret. It enhances the activity of the material 
and tray design.[12]

Carrier

Glycerin, as a carrier, enhances viscosity and eases 
manipulation. Dehydration caused by glycerin may be 
depicted as a loss of translucency. The dehydration and 
swallowing of glycerin in the solution or gel is responsible 
for sore throat, which is another side effect, reported by 
clinicians.[12]

Propylene glycol is the other carrier commonly used. 
Along with maintaining moisture, it aids in dissolving 
other ingredients.[71]

Surfactant and pigment dispersant

The addition of surfactant or pigment dispersant[76] 
increases the effectiveness of bleaching.[77] The surfactant 
allows the dif fusion of HP across the gel and tooth 
boundary by increasing the sur face wetness. The 
pigment dispersant holds the pigments within the gel 
in suspension.

Preservatives

Sodium benzoate and methyl propyl paraben when 
used as a preservative prevent bacterial growth within 
the gels.[71] Solutions containing preservatives such as 
citroxain, phosphoric acids, citric acid, or sodium stannate 
sequestrate transitional metals, spacing out the breakdown 
of HP. These preservatives enhance the durability and 
stability of the gels and have mildly acidic pH.

Flavorings

Flavorings are substances when added to the gel increase the 
patient’s acceptance by improving the taste. For example, 
banana, melon, peppermint, spearmint, wintergreen, 
sassafras, anise, and sweetener such as saccharine.[71]

Additives

To escalate the bleaching procedure and/or minimize its 
side effects, various additives are incorporated within 
bleaching gels.[8]

Potassium nitrate

It is superior in comparison to other additives. Five percent 
potassium nitrate acts like an anesthetic by halting the 
nerve from repolarizing after it has depolarized in the pain 
cycle.[64] Hence, it decreases the postoperative sensitivity 

without reducing the bleaching effect. It is effective even 
in light‑activated bleaching.[77‑80]

Fluoride

Fluoride increases the microhardness of the substrate 
enamel.[81,82] Fluoridated bleaching gels result in lesser 
demineralization without altering bleaching efficiency.[83] 
The fluoridated bleaching gels maintain micro tensile bond 
strength, assisting subsequent restorative procedures.[84] 
Fluoride blocks the dentinal tubules resulting in slowing 
down of the dentinal fluid flow, hence decreasing 
sensitivity.[64]

Amorphous  ca l c ium phosphate‑case in 
phosphopeptide

The addition of amorphous calcium phosphate‑casein 
phosphopeptide (ACP‑CPP) within bleaching gels 
significantly reduces sensitivity by remineralization[85] 
and even enhances the bleaching outcome.[84] ACP‑CPP 
causes protein binding and deposition of phosphate and 
calcium ions in exposed dentinal tubules, ensuing rapid 
desensitization. Patients using ACP‑CPP gel had lesser 
bleaching effect compared to those using potassium 
nitrate‑modified gel with similar reduction in sensitivity.[86] 
The ACP‑CPP‑added gel enhances the lustrous shine to 
the teeth.[71]

PATIENT SELECTION FOR VITAL 
TOOTH BLEACHING

Bleaching, though promising, may not guarantee success 
in all cases or may fail to satisfy patient’s high expectations. 
The indications and contraindications are basically the same 
for both in‑office and home bleaching. Patient’s lifestyle, 
current levels of tooth sensitivity, the type of discoloration, 
baseline shade of the teeth, and time available for 
bleaching are important factors to be contemplated while 
selecting the bleaching technique.[87] Patients with decay, 
periapical lesion, and sensitivity should seek treatment for 
the same prior to bleaching.[8] Bleaching is contraindicated 
in pregnant women as the effects of bleaching materials 
on fetus are yet to be investigated.[87]

Erasing stains is not time‑specific as some stains are 
more responsive to bleaching than others. Analysis of 
reports, studies, cases, and personal experiences has 
correlated stains and their response to bleaching with 
functions as a guideline to assist the clinician in predicting 
success.[8,71,87] It has been demonstrated that teeth with 
yellow hue with no or developmental pathologies are 
bleached more efficiently. Younger patients experience 
a greater magnitude of whitening. Gender had no 
significant influence in the whitening response of the 
tooth.[88] Tobacco stains and other brown stains respond 
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to longer bleaching regimens, as they are not easy to 
bleach.[64] There is a correlation of the sclera of the eye 
and tooth to be bleached. If the discolored teeth were 
lighter than the sclera, the probability of success would 
be lesser.[12]

TYPES OF WHITENING SYSTEM

Discolorations are treated by either removal of extrinsic 
stains, bleaching, or both.[8] The whitening agents and 
systems used are classified in accordance to the chemicals 
used, mode of application/delivery, or mode of action. 
The American Academy of Cosmetic Dentistry categorized 
systems on the basis of the mode of application/
delivery.[89]

Whitening toothpaste

Whitening paste in comparison to standard toothpaste 
contains higher amounts of abrasives and detergents, 
which make it very effective in removing extrinsic stains, 
significantly improving the appearance of teeth but not 
the underlying color.[90] Some whitening toothpastes 
contain a low concentration of CP or HP that can bleach 
the tooth by one or two shades.[16] The dual‑chambered 
technology permits HP to be included within the 
dentifrice. The product permits the addition of 1% HP 
and is only stable as they are separate and mixed on 
the brush. Adapting to a better understanding of the 
application of color science, blue covarine is incorporated 
within silica toothpaste making the tooth measurably and 
perceivably whiter.[91]

Over‑the‑counter whitening strips and gels

The strips and gels are two groups of novel tooth 
whitening system. Strips are thin layers of 5.3% HP gel 
on polyethylene strips, shaped to cover the anterior teeth 
from canine to canine. They were introduced in 1980 and 
have reported effective whitening in comparison to home 
bleaching with 10% CP in trays.[92] The concentration of HP 
is on the rise with 6.5% HP‑coated strips available.[16] They 
are advocated to be used for 14 days. The 5.3% strips are 
applied twice daily for 30 min and 6.5% HP for 30 min 
in a day. It is difficult to place the strips on malaligned 
teeth; in addition, they are irritating to the gingiva.[93] 
A novel trayless system was introduced comprising 
10% HP as thin membrane system (Treswhite Ultradent 
Products).[16] It ensures an increased comfort as it has 
a gel barrier at the margin of the gingiva. As the strips 
require no dispensing, an error at this stage is avoided 
and is hassle‑free as it is disposed after every use.[94]

Whitening gels comprise peroxide, which is applied with 
specific brushes directly onto the surfaces of the teeth. 
They are recommended to be used for 20–30 min, twice 

a day for 14 days. The brushes are discarded as per the 
manufacturer’s instruction, which reduces microbial 
contamination and peroxide inactivation.[95]

Whitening strip products and gels lighten the teeth by 
1–2 shades.[16]

Whitening rinses

The rinse comprises HP, which reacts with the stains, 
lightening the tooth by 1–2 shades.[16] Manufacturers 
recommend rinsing for 3 months twice daily for 60 s 
each.

Tray‑based tooth whiteners

Tray‑based tooth whiteners are available both 
professionally and OTC. OTC trays are stock trays that 
are not comfortable, as they do not adapt to every mouth. 
Professional trays are fitted trays, in which CP or HP is 
dispensed at home by the patient, while the concentration 
and the results are monitored by the dentist.[16] This 
dentist‑monitored bleaching technique or NGVB is most 
opted for as it is safe, cost‑effective, easy, and has a high 
success rate, qualifying it as a gold standard against which 
other techniques are judged.[87] Lower concentration 
of the bleaching agent is recommended to be used for 
longer time durations for more number of sessions.[87] 
Higher concentrations of viscous bleaching agents to 
whiten the teeth pronto are linked with an increased 
risk of thermal sensitivity. Depending on the patient’s 
lifestyle, availability of time, and sensitivity, dentist can 
recommend bleaching during the day or night.[87] Occlusal 
pressure and increased salivary flow may dilute gels when 
used during the day.[96] As home bleaching demands 
compliant patients, it witnesses a high dropout rate.[2‑13] 
Overzealous patients with a strong urge for whiter teeth 
replenish the gel frequently or use the trays for a longer 
period of time leading to thermal sensitivity.[4] For selected 
cases with different chromas within the same arch, lower 
and higher concentrations of the bleaching agents can 
be used simultaneously for lighter and darker teeth, 
respectively.[87]

An alginate impression is recorded to deliver bleaching 
trays. Standard trays are made of poly (vinyl acetate) 
polyethylene sheets with a thickness of 0.9 mm. 
Reservoirs are placed to hold greater thickness of material 
to contact teeth. Trays with reservoirs are preferred 
for viscous materials, bulbous teeth, and darker teeth. 
However, trays with or without reservoir show no 
difference in the rate of bleaching.[97] The trays could 
be scalloped following the tooth/gingiva interface, 
minimizing soft tissue contact and gingival irritation. 
Unfortunately, this design washes the gel with the ingress 
of saliva and may also irritate the lip or tongue. Trays 
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that are cut 2 mm over the incisors in a straight line or 
nonscalloped have a better seal.[98] Trays are modified as 
per the individual cases, in those with gingival recession 
or sensitivity, borders are cut back. In cases with crowns 
or teeth that do not require to be bleached, windows are 
cut in trays. The trays for bruxers are made from sheets 
of 1.5 mm thickness, and for those prone to gagging, 
thinner sheets of 0.5 mm are used.[87]

A stepwise demonstration of the placement of bleach 
within the tray as per manufacturer’s instructions is given 
to the patients. Brushing and flossing teeth prior to loading 
the tray is emphasized. Excess material extruded from 
the tray is removed with cotton wool rolls, toothbrush, 
cotton bud, or finger. Patients should be instructed to 
merely clean the tray and store it in a dry place till its 
use again. Patients should be instructed to discontinue 
treatment temporarily if irritation within the gingiva 
or sensitivity sets in. Sensitivity set can be treated by 
incorporating desensitizing protocols. Desensitizing 
toothpaste containing potassium nitrate can be rubbed or 
brushed against the affected teeth. Neutral fluoride gels, 
potassium nitrate gels, or desensitizing toothpaste can be 
worn overnight in the bleaching tray. Preloaded trays of 
potassium nitrate and neutral fluoride can be used prior 
to bleach as recommended by manufacturers, relief is 
almost immediate. The protocol of bleach could be altered 
by using the same bleach on alternate days or decreased 
time periods. A lower concentration bleach could be 
prescribed which may prolong the duration of treatment 
but will ensure comfort for the patients.[87]

Patients could anticipate banding of teeth in the initial 
phase of bleaching, especially with higher concentration 
of bleach and in lower incisors.[99] The color evens out as 
the treatment progresses. Bleaching an arch at a time 
creates an obvious contrast motivating bleaching of lower 
arch too. The shade of teeth should be reassessed and 
compared to baseline and noted with patients’ consent.

In‑office bleaching

Higher concentrations of HP (25–40%) are used in the 
clinics to achieve quicker tooth lightening.[71,100] In‑office 
bleach, with its immediate positive outcome, can kick‑start 
a home bleaching regimen.[100] It overcomes the problems 
of patient compliance, manual dexterity,[87] and is ideal for 
those patients with high gag reflex.[100] It prevents patients 
from the distaste of the bleaching gel. The treatment in 
office mandatorily needs isolation and protection,[100] 
owing to the caustic nature of the high concentration of 
HP. In‑office bleaching results in dehydration; as a result, 
the shade lightens far more in comparison to baseline 
shade. On rehydration, the results may be misinterpreted 
owing to an increased rebound. The clinician can halt the 

treatment as and when required as he or she is in complete 
control throughout the procedure.

HP is potent in the first 30 min of mixing, after which 
the free radicals are depleted.[100] Depending on the 
manufacturers’ instructions, products are applied in 
2‑3 mm thickness on the labial surfaces of teeth for a 
period ranging from 3 to 20 min. The contact of the bleach 
with the teeth is usually for three periods of 10 min, 
each termed as “passes.” Using gels is advantageous as 
it contains 10–20% water, which prevents dehydration 
while bleaching unlike liquid and liquid powder products. 
The consistency of the material permits it to remain in 
intimate contact with the tooth,[101] thus minimizing harm 
to soft tissues. A thick band of light‑cured resin barrier is 
painted in‑between teeth and around the tooth, onto the 
gingiva for its protection. The isolation of the oral structures 
depends on the type of power bleaching or the dentists’ 
preference.

Fresh gel is replenished on the surface after suctioning 
and wiping the tooth clean. The inadvertent leakage 
of bleach may cause blanching and burning of tissues. 
Immediately, the area of concern should be washed with 
copious amount of water followed by the application of 
neutralizing agent such as Vitamin E supplied with the kit. 
Treatment can resume after careful placement of the barrier 
for recommended bleaching passes. Postbleaching, teeth 
are polished with diamond‑polishing pastes to increase 
luster and coated with an application of neutral fluoride 
gel, especially in patients who experience sensitivity. 
Postbleach shade and photographs with tabs are taken to 
aid documentation. To stabilize the shade, home bleaching 
is recommended after in‑office bleach.

The oxidation potential of HP can be intensified by 
exposure to heat, LASERs, or intense blue light with a 
spectrum of wavelength between 480 nm and 520 nm, 
either to activate the bleaching agent or decrease the time 
required for bleaching. Various types of curing lights used 
in bleaching are as follows:

Halogen‑curing lights

Demetron 501 (Kerr Dental Ltd., Peterborough, UK) 
has been used for activating many different bleaching 
systems such as Pola Office (SDI, Victoria 3153, Australia) 
and Quick White Net (DMDS UK, Canterbury, UK). The 
light in its bleaching mode is applied for 30 s/tooth; the 
application includes three 10‑ min passes. Products such 
as Opalescence Xtra (Ultradent Products, South Jordan, 
Utah, USA) have carotene mixed within the bleaching 
agent, which allows for conversion of light energy into 
heat. This heat increases the further breakdown of HP into 
free radicals by increasing its activity.[102]
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Plasma arc lamps

Plasma arc lamps significantly contribute to effective 
bleaching using HP without thermal changes as it releases 
energetic ions, free electrons, and hydroxyl radicals.[103] 
Activation is by three 10‑min passes with whitening mode 
activation for 3 s/tooth. A burst of lower intensity light with 
a gap of 5 s may be used to activate both arches together 
with a 10‑min pass in a full‑smile adaptor.[100]

Xenon–Halogen technology

It is a xenon–halogen light having a blue‑green spectrum.[102] 
A full‑smile illuminator is kept a few centimeters ahead 
of teeth in the usual protocol of three 10‑min passes to 
activate 35% HP. There has been a controversy regarding 
the efficacy and safety of a combination of 22% CP and 
38% HP for three 20‑min passes using this technology.

Diode LASERs

Nearly, 35–50% HP may be used for tooth bleaching 
in combination with 830 nm or 980 nm diode lasers. 
The blue dye present in the powder absorbs thermal 
energy from the light source to heat up the gel causing 
an increased breakdown, thus increasing its activity.[104] 
Three 10‑min passes are used at 1–2 W of energy for 
30 s/tooth. Eye protective glasses are a must with the 
use of lasers.

Metal halide lamp

The metal halide light has an infrared filter and emits 
insignificant amounts of ultraviolet light, minimizing heat 
on the surface of the tooth. The Zoom light (Discus Dental, 
Culver City, CA 90232, USA) is an example of such a curing 
unit. The bleaching gel comprising two parts of 25% HP 
with an activator is used in a dual arch technique with 
three 20‑min passes. This is followed by an application of 
sodium fluoride gel.[105,106]

Chemical activation

Opalescence Xtra Boost (Ultradent Products, South 
Jordan, Utah, USA) has gels placed within two syringes. 
One syringe contains 38% HP and the second syringe 
contains a proprietary agent. When mixed, the gel is 
chemically activated. The agent increases the pH to 7, 
enhancing the activation of the bleach. It is used for three 
passes of 10–15 min each. The teeth are lightened by 
6–10 shades.[100]

DUAL ACTIVATION

Ferrous and manganese sulfate have been added to the 
bleaching gel to allow for chemical and light activation, 

respectively. An example of the same is Hi Lite (Shofu 
Dental Products, Tonbridge, Kent, UK). The bleaching 
time is, thus, reduced to 7–9 min.[9‑15] The HP gel changes 
color from blue to green to cream, and finally, chalky on 
completion of activation. A maximum of 6 passes are 
recommended in a session.[100]

Ultrasonic technology

Using ultrasonic energy, an expedite method of in‑office 
bleaching has been recently introduced. SoniWhite 
Whitening System (DMDS UK, Canterbury, UK) utilizes 
ultrasonic energy to enhance bleaching by placing 
6–7.5% HP within custom‑made trays in either arch for 
approximately two cycles of 5 min each. It is thought that 
ultrasonic energy may result in an increased production 
of free radicals.[100]

Other than hastening the chemical reaction, the current 
research on whitening literature observes no added 
benefits from attempts to use other sources with respect 
to the whitening achieved, persistence to bleaching, or 
avoidance to tooth sensitivity from the treatment.[16]

ASSISSTED/WAITING ROOM 
BLEACHING TECHNIQUE

DenMat introduced assisted bleaching technique, in 
which 35% of CP was used cautiously under close 
supervision. Assisted bleaching is indicated to initiate 
home bleaching and accustom the patients to handle 
the trays. This technique is also used as an adjunct 
to accelerate vital tooth bleaching. Nearly, 35% CP is 
loaded in a custom‑made tray; the efficacy of CP may be 
enhanced by holding the syringe under hot water prior 
to its loading. The tray is placed in the patients’ mouth 
and the patients are asked to be seated in the waiting 
room for 30 min.[12]

COMPRESSIVE BLEACHING 
TECHNIQUE

This technique was reported by Miara to enable the 
permeation of nascent oxygen radicals through the enamel 
under guided pressure.[107] This procedure involves using 
a custom‑made tray to place 35% HP bleaching gel and 
sealing of the edges with light‑cured resin material. 
A halogen or plasma arc lamp is used for activation. 
However, there are few studies supporting this method; 
there are definite concerns about the penetration of HP 
into pulp chamber after 15–20 min.[108] The hypothesis that 
nascent oxygen is indeed forced into the tooth requires 
to be authenticated.[100]
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COMBINING BLEACHING 
TECHNIQUES

A combination of both in‑office and home bleaching may 
improve the prognosis of tooth with stains of varying 
etiologies or cases of tetracycline staining. It is also a 
method of motivating the patients, whose compliance is 
questionable. It may also be used in cases where a nonvital 
discolored tooth is involved or there is a single tooth with 
multiple stains.

Every tooth has a final level of lightness termed “inherent 
lightness potential.” It is the end point of bleaching for that 
tooth.[109] Research points to 6 weeks window of bleach, 
independent of the concentration and kind of peroxide 
used to reach the end point.

POSTOPERATIVE INSTRUCTIONS 
FOR VITAL BLEACHED TEETH

Avoid acidic drinks, fruits, tea, coffee, and smoking for 48 h 
postbleach. Avoid disappointment, as shade relapse is to 
follow. Quicker the drop of shade, more is the rebound. 
In in‑office bleach, shade regression of about half a shade 
tends to occur within a week or 10 days postbleaching.[99]

POSTOPERATIVE SENSITIVITY

Tooth sensitivity while bleaching is the most commonly 
reported adverse reaction. Studies have reported sensitivity 
in the patients during bleaching ranging from 18% to 
78%, when treated either at home or in‑office.[102,110,111] 
Clinical observations conclude that this sensitivity is 
transient, with no long‑term effects.[112] Potassium nitrate 
desensitizing toothpaste can be recommended[110] to 
decrease sensitivity using a medium hardness toothbrush. 
Bleaching trays can be loaded with 5% potassium 
nitrate‑containing toothpaste and worn for 10–30 min a 
day, 2 weeks before initiating the treatment.[113,114] Five 
percent potassium nitrate professionally dispensed in 
syringes can be loaded in bleaching trays, or preloaded 
potassium nitrate bleaching trays can be recommended 
while bleaching and used for immediate relief. ACP‑CPP 
can be burnished onto the surface of teeth postbleach in 
the operatory. ACP‑CPP can be loaded within the tray and 
worn for 3 min to reduce sensitivity and add luster.[115] 
Neutral fluoride gel can also be applied.[100]

MAINTENANCE OF BLEACHED TEETH

Patients are recommended to use a whitening toothpaste 
and dental floss with a powered toothbrush. Food, 
beverages, and habits that stain the teeth should be 

evaded. Women are advised to wear a brighter shade of 
lipstick to make the teeth appear whiter. A touch up is 
a must to restore the shade. Depending on the relapse, 
the touch up is recommended in 6 months or after a year 
or 2.[116]

CONCLUSION

The amalgamation of minimal intervention and desire 
for a flawless smile has widened the scope of whitening 
vital discolored teeth. In succession, recent years have 
witnessed a flood of newer products and procedures. 
Although most teeth bleach promisingly, the predictability 
depends on multiple factors and is variable.[1] Professionally 
dispensed bleaching treatment that includes HP‑ and 
CP‑based bleaching are safe and effective methods when 
manufacturers’ instructions are followed.[16] A careful 
monitoring and supervision is critical for achieving a 
successful and safe tooth whitening outcome. Home 
bleaching is a safer, cost‑effective option for whitening 
teeth. In‑office bleach is a viable, esthetic treatment 
option for an immediate effect on discolored teeth.[117] 
Further work is essential to unequivocally demonstrate 
the benefits of light‑activated bleach.[15] Tooth sensitivity 
and gingival irritation; the common risks associated with 
tooth whitening are transient and may be treated with 
professional help as needed.[16]
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Abstract 
Aim: To analyse glenoid fossa position in Class I, II (div 1 and 2) malocclusions and to analyse variation in the shape of the glenoid 

fossa in different mandibular configurations. Materials and Methods: The cephalometric study was carried on lateral films of 45 

subjects aged 12 - 18 years. They were divided into three groups based on the ANB angle (and anterior occlusal relation) and also 

based on the mandibular plane angle. Analysis comprised of linear and angular measurements for the assessment of the position of 

the glenoid fossa and the inclination of articulating surface of the glenoid fossa, which was also correlated with the mandibular 

configuration. 

Results: A study group with Class I and II malocclusion div 1 and 2  showed statistically insignificant difference  in vertical sella 

fossa distance whereas, Class II (div 1 and 2) malocclusions showed increased horizontal sella fossa distance than the Class I study 

group. Low angle subjects showed increased vertical sella fossa distance and ramus height than high angle subjects. Subjects with 

steep articular eminence inclination have acute gonial angles and subjects tending towards flat articular eminence have obtuse 

gonial angles. Conclusion: With proper mechanics, Class II cases can be corrected by anterior displacement of the glenoid fossa, 

high angle cases by an inferior displacement and the reverse for low angle cases. 

 

Keywords: Glenoid Fossa Position, Lateral Cephalograms, Articular Inclination. 

 

Introduction 

Malocclusions are the result of various combinations 

of underlying dental and skeletal disharmonies that 

involve several components of the craniofacial region.(1) 

Balanced facial profiles are achieved only when a 

balance exists between the amount of horizontal and 

vertical growth of the craniofacial complex and the 

relationship of maxilla and mandible to cranium.(2) 

Anteroposterior skeletal Class I, II, III malocclusions, 

can result from a discrepancy in the size of either the jaw 

bases or too far anterior / posterior positioning of glenoid 

fossa resulting in an abnormal position of the mandible 

relative to the maxilla. Similarly, the vertical facial 

dimensions are affected by various parameters, one of 

them being the position of the glenoid fossa relative to 

cranium.(2) As the mandible articulates with the skull 

only at the glenoid fossa, the position of the mandible 

relative to the cranium is highly dependent upon the 

position of glenoid fossa. Some studies have shown that 

normal variation in the shape of the glenoid fossa is 

associated with the differences in configuration of the 

mandible.(3,4) 

Despite the recognized role of the glenoid fossa in the 

etiology of malocclusions, as well as during orthodontic 

treatment, the literature(2-9) provides only limited data 

about the significance of the position of the 

temporomandibular joint within the human skull in 

orthodontic diagnosis. Hence, the purpose of this study 

was to analyse the position of the glenoid fossa in Class 

I normal occlusion and to compare it with Class II 

division 1 and 2 malocclusions and to analyse variation 

in the shape of the glenoid fossa in relation to the 

configuration of the mandible. 

 

Materials and Methods 
A sample of 45 subjects aged 12 - 18 years in 

permanent dentition was selected from the files available 

in the span of one year from the department of 

Orthodontics K.L.E S’s Institute of dental sciences, 

Belgaum. After obtaining ethical clearance from the 

selected pateints, the cephalometric study was carried 

out on their lateral films before any orthodontic 

treatment. All cephalograms were taken by means of the 

same X-ray device and by a single technician.  

 

Inclusion criteria: 

1. An essential criterion for case selection was 

represented by well detectable contours of the 

glenoid fossa on the good quality lateral 

cephalograms. 

2. Subjects with no history of traumatic injuries. 

3. Subjects with no history of complex craniofacial 

deformities or syndromes. 

These 45 subjects were divided into 3 groups (15 

subjects each) based on ANB and anterior occlusal 

relationship. 

a) Class I normal occlusion. 

b) Class II division 1 malocclusion. 

c) Class II division 2 malocclusion. 

 

Cephalometric analysis 
The standard tracings of osseous, dental and soft 

tissues were done on an 8x10inch matte acetate paper of 
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0.003inch thickness using a 0.5 HB lead pencil by one 

investigator and checked by another investigator for all 

the landmark location. The cephalometric landmarks and 

planes used in the study are shown in Fig 1. The 

following linear and angular measurements were made 

to the nearest of 0.5 degrees and 0.5mm respectively. 

I: Linear measurements (Fig 1): 

1. Horizontal sella fossa distance(X): The horizontal 

distance from the glenoid fossa summit to a line 

perpendicular to sella nasion at sella. 

2. Vertical sella fossa distance(Y): The perpendicular 

distance from the fossa summit to a sella nasion line. 

3. Ramus height (RH): The linear distance from the 

fossa summit to gonion.  

II: ANGULAR MEASUREMENTS (Fig 1): 

1) SNA: sella nasion –Point A angle. 

2) SNB: sella nasion –Point B angle. 

3) ANB: Point A-nasion –Point B angle 

4) SN-MP: Angle between sella nasion plane and 

gonion gnathion mandibular plane. 

5) AE-SN (Angle 1): Angle between the articulating 

surface of the glenoid fossa and the sella nasion 

plane as shown in Fig 2. 

6) AE-CP (Angle 2): Angle between the articulating 

surface of the glenoid fossa and the clival plane as 

shown in Fig 2. 

7) Gonial angle (Angle 3): The angle between the 

posterior border of mandible and inferior border of 

the mandible. 

These linear and angular cephalometric 

measurements were further distributed to evaluate the 

skeletal sagittal and vertical relationship as well as to 

evaluate the relationship between glenoid fossa and 

mandibular configuration.  

I. sagittal parameters (Fig 1) 

     SNA, SNB, ANB and Horizontal sella fossa 

distance (X). 

II. Vertical parameters (Fig 1) 

     SN-MP, Vertical sella fossa distance(Y), Ramus 

height (RH). 

III. GLENOID FOSSA AND MANDIBULAR 

MORPHOLOGY: (Fig 2) 

     AE-SN (Angle 1), AE-CP (Angle 2), Gonial angle 

(Angle 3). 

 

 
Fig. 1: Cephalometric points and planes used to 

measure horizontal and vertical position of glenoid 

fossa 

Points used in the analysis: 

1) Sella turcica(S): The midpoint of the Hypophyseal 

fossa. 

2) Nasion (N): The most anterior point of the 

frontonasal suture in the medial pane. 

3) Gonion (Go): A constructed point, the intersection 

of the lines tangent to the posterior border of 

ascending ramus and the mandibular base. 

4) Menton (Me): The most caudal point in the outline 

of symphysis. 

5) Subspinale (Point A): The deepest midline point in 

the curved bony outline from the base to the alveolar 

process of the maxilla. 

6) Supramentale (Point B): The most posterior point in 

the outer contour of the mandibular alveolar 

process, in the median plane. 

7) Fossa summit(Point Fo): The point on the superior 

margin of the glenoid fossa where a line parallel to 

the sella nasion plane lies tangent to the  superior 

curvature 

Planes used in the analysis: 

1) Sella Nasion plane: The anteroposterior extent of the 

anterior cranial base. 

2) Tangent Fo: A line passing through fossa summit 

parallel to sella nasion plane. 

3) Gonion Menton mandibular plane: A line joining 

gonion and menton points. 

4) Gonion gnathion mandibular plane: A line joining 

gonion and gnathion points. 

5) Clival plane: A line drawn tangent to the clivus. 
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Fig. 2: Cephalometric planes used to measure 

articular eminence inclination and gonial angle 

1) Angle between posterior slope of AE and S-N plane 

2) Angle between posterior slope of AE and clivus. 

3) Angle between mandibular plane and S-N plane. 

 

Statistical analysis 
Descriptive statistics were calculated for each 

cephalometric parameter in all 45 subjects. The 

comparisons between the Class I, Class II div 1 and Class 

II div 2 were performed by means of parametric test 

(student’s unpaired ‘t’ test). Correlation between the 

different cephalometric parameters was found by 

evaluating correlation coefficient(r). 

All cephalometric measurements were repeated 5 

weeks later by the same investigator. If there was a 

difference between the 2 measurements, a third reading 

was made, and the aberrant one was discarded. The mean 

of the 2 closest was used in the calculations. All the 

statistical analyses were performed with the SPSS 

software package (SPSS for windows 98, version 10.0, 

SPSS, Chicago, III). 

 

Results  
Sagittal and vertical position of glenoid fossa were 

analysed in the study groups (Class I occlusion, Class II 

div 1 and 2). 

Sagittal position of the glenoid fossa: Class II div1 and 

Class II div2 malocclusions has increased horizontal 

sella fossa distance (X) than compared to normal Class I 

occlusion (Table 1). ANB has moderately high degree of 

significant positive correlation (Table 2) with X distance 

(r=0.6) whereas SNB has negative correlation with X 

distance (r=-0.5). The difference in X distance among 

Class II (div 1 and 2) malocclusion and Class I occlusion 

(Table 3) was statistically significant (p<0.01). 

Vertical position of the glenoid fossa: Table 3 shows 

that the difference in the vertical sella fossa distance(Y) 

between Class II (div1 and div 2) malocclusion and Class 

I occlusion is statistically insignificant. There is very low 

degree of correlation of both ANB and SNB with Y 

distance (with r= -0.3 and r= 0.2 respectively) and it is 

statistically insignificant, with p>0.05 (Table 2).  

As the relationship between the ANB (and anterior 

occlusion) and vertical position of glenoid fossa is 

statistically insignificant, all the study subjects were 

regrouped based on mandibular plane angle (Table 4)   

because the mandibular plane angle is a most reliable 

measurement in the assessment of skeletal vertical 

proportions.(2) The vertical parameters (the vertical sella 

fossa distance and ramus height) were compared among 

average, high and low mandibular plane angle group. 

Criteria for categorization of group was mandibular 

plane angle (GoGn-SN). Subjects with 28-35 degrees of 

mandibular plane angle was grouped as average, 17-27 

degrees as low angle and 36-48 degrees as high angle. 

The group with low mandibular plane angle showed 

increased vertical sella fossa distance and ramus height 

than compared to high mandibular plane angle group. 

There was high degree of negative correlation of both Y 

distance and ramus height with mandibular plane angle 

(with correlation coefficient r being -0.8 and -0.7 

respectively) as shown in Table 5. This correlation is 

statistically significant with p value being <0.01 and < 

0.05 respectively. This indicates that high angle cases 

have less Y distance.  

Once the position of glenoid fossa (horizontal and 

vertical) were analysed, the morphology of glenoid fossa 

was compared with morphology of mandible based upon 

gonial angle.  

 

 

Table 1: Values for X and Y when subjects grouped by ANB angles 

Study group ANB(°) 

Mean SD 

SNB(°) 

Mean SD 

X(MM) 

Mean SD 

Y(MM) 

Mean SD 

Class I 2.86 1.73 79.9 3.8 15.93 2.52 17.73 3.12 

Class II DIV1 6.26 2.25 76 3.44 18.3 2.48 15.7 4.09 

Class II DIV2 4.2 1.42 76.8 3.62 18.7 3.95 16.4 5.54 
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Table 2: Tabulation showing correlation of various cephalometric parameters 
Cephalometric parameters Correlation coefficient(r ) P Value 

ANB vs X 0.6 <0.05** 

SNB vs X -0.5 <0.05** 

ANB vs Y -0.3 >0.05*** 

SNB vs Y 0.2 >0.05*** 

SN-MP vs Y -0.79 <0.05** 

SN-MP vs RH -0.64 <0.01* 

AE-CP vs Gonial angle  0.58 <0.01* 

AE-SN vs Gonial angle  -0.59 <0.01* 

* p <0.01 very significant, **p < 0.05 significant, ***p > 0.05 Not significant 

 

Table 3: P value to evaluate the comparison of X and Y measurements among groups. 

Study groups Cephalometric 

parameters 

Correlation coefficient 

(r) 

P Value 

Class I vs Class II Div 1 X (mm) 0.01 <0.05** 

Class I vs Class II Div 2 X (mm) 0.03 <0.05** 

Class II Div 1 vs Class II Div 2 X (mm) 0.1 >0.05*** 

Class I vs Class II Div 1 Y(mm) 0.13 >0.05*** 

Class I vs Class II Div 2 Y (mm) 0.4 >0.05*** 

Class II Div 1 vs Class II Div 2 Y (mm) 0.1 >0.05*** 

**p < 0.05 significant, ***p > 0.05 Not significant 

 

Table 4: Values for Y and RH when subjects grouped by the mandibular plane angle 

mandibular plane angle 

SN-MP(°) Mean SD 

No. of 

subjects 

Growth 

pattern 

Y(MM) 

Mean SD 

Ramus height(MM) 

Mean SD 

30 2.03 17 Average 15.85 3.63 59.52 6.4 

20.57 3.06 19 Low 18 3.27 64.68 4.4 

42.22 6.22 09 High 16.27 4.61 54.11 2.9 

 

Table 5: Values for angles AE-CP and AE-SN when subjects grouped by gonial angles 

Define the categories for each group 

No. of subjects Gonial angle (°) 

Angle 3 

Inference AE-CP (°) 

Angle 2 

AE-SN (°) 

Angle 1 

15 120-130 Average 67 57.7 

15 <130 Obtuse 72.9 53.4 

15 >120 Rectangular 58.4 65.66 

 

Relation between morphology of glenoid fossa and 

mandible: In order to relate morphology of glenoid 

fossa and mandible, gonial angle was considered to 

regroup the available sample. Each group consisted of 15 

sample size.  Gonial angle ranging from 120-130 degrees 

were average mandibular morphology, more than 130 

degrees were obtuse mandibular morphology, less than 

120 degrees were rectangular mandibular morphology. 

Table 5 shows that as the gonial angle increases (obtuse 

-mandibular morphology), angle AE-CP increases and 

angle AE-SN decreases. Likewise, as the gonial angle 

decreases (rectangular -mandibular morphology), angle 

AE-CP decreases and angle AE-SN increases. 

Table 5 also shows the correlation of gonial angle 

with AE-CP and AE-SN is very significant with p<0.01 

(correlation coefficient r being 0.58 and 0.59 

respectively). 

 

 

Discussion 
One of the indispensable tools in orthodontics for 

assessing the profile of an individual is a detailed 

cephalometric analysis. In the assessment of orthodontic 

problems, the determining role of the glenoid fossa 

position must be recognized. The inclusion of the 

glenoid fossa position in the diagnostic assessment 

brings in as a major factor, an area of the craniofacial 

complex not normally taken into account in diagnosis of 

profile measurements. However, very little has been 

written(10-12) concerning the direct measurement of the 

fossa position. Here we have used fossa summit point 

(F0) to assess the position of glenoid fossa.  

The horizontal facial profile measurements depend 

on many factors one being, anteroposterior glenoid fossa 

position. Here, we found that Class II malocclusion has 

horizontal sella fossa distance (X) statistically more than 

compared to Class I normal occlusion. This indicates that 

glenoid fossa is located posteriorly in Class II 
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malocclusion than Class I normal occlusion. However, 

comparison between sagittal measurement of glenoid 

fossa between Class II division 1 and Class II division 2 

malocclusions did not show significant difference (p= 

0.1). Also it was found that the horizontal sella fossa 

distance has a significant correlation with both the angles 

ANB and SNB (Table 2). SNB has negative correlation 

with X (r=-0.5) indicating that with decrease in SNB, X 

distance increases that is; cases with retrognathic 

mandible has increased horizontal sella fossa distance. 

These results are in agreement with those of Droel et al.(2) 

and Baccetti T. et al,(3) who found that horizontal glenoid 

fossa distance had a significant correlation with angle 

ANB and SNB. 

In this study vertical sella fossa distance were 

compared among the groups; namely Class I normal 

occlusion, Class II division 1 and Class II division 2 

malocclusions. There was no significant difference in 

vertical position of the glenoid fossa between the groups 

(Table 2), indicating that vertical sella fossa distance 

may not depend on sagittal relationships. Significant 

differences for vertical measurements of glenoid fossa 

were observed when compared between low and high 

mandibular plane angle groups (Table 4). The results 

showed that the vertical sella fossa distance is more in 

low mandibular plane angle than compared to high 

mandibular plane angle. This indicates that the 

individuals with low mandibular plane angle have 

glenoid fossa placed in relatively inferior positions; 

while individuals with high mandibular plane angle have 

fossa position more superiorly in the cranium. When 

ramus height were compared between low and high 

mandibular plane angle groups , the result showed that 

the group with low mandibular plane angle had increased 

ramus height than compared to high mandibular plane 

angle group (Table 4). Overall, a superiorly placed fossa 

gives the same net effect as a shortened ramus as seen in 

high mandibular plane angle. The above results are in 

accordance to Droel et al.(2) and Baccetti T. et al.(3) who 

found that vertical position of glenoid fossa and ramus 

height has a very significant correlation with mandibular 

plane angle.  

 

Relation between morphology of the glenoid fossa 

and the mandible: Changes occurring in glenoid fossa 

morphology from infancy to childhood have been 

reported in previous studies.(13-15) Experiments on 

rabbits(5,6) revealed that condyles react differently for 

altered positions of glenoid fossa, indicating that shape 

of glenoid fossa affects the growth directions of condyle. 

Tanaka et al.(8) have noted that the morphology of 

glenoid fossa has changed, particularly with respect to 

asymmetry, which has increased from ancient to modern 

periods probably attributing to food habits, 

environmental conditions etc. 

In the present study, the results showed that there is 

no significant difference in the morphology of the 

glenoid fossa when compared between Class I normal 

occlusion, Class II div1 and div2 malocclusions. 

However, when subjects were grouped based on their 

gonial angles (rectangular <120°, average 126±6° and 

obtuse>132°), a very significant correlation was found 

between articular eminence-clival plane and gonial angle 

as well as between sella nasion – articular eminence 

plane and gonial angle. It indicates that steep inclinations 

of the articulating surface of the glenoid fossa have 

rectangular shape of the mandible and flat configuration 

of the fossa was associated with obtuse shape of the 

mandible (Table 6). These results are similar to the study 

by Ingervall,(16) wherein it was found that a marked 

height of articular tubercle was to be associated with 

rectangular form of the face with curved mandible and 

small height of the articular tubercle was found to be 

associated with triangular face having straight mandible. 

In an experimental study(7) on rats it was found that the 

steep articular eminence inclination directed the growth 

of the condylar process more vertically. In a research 

study(4) on humans it was found that steep inclination of 

the glenoid fossa is related to the reduced angle between 

the ramus and corpus whereas, flat fossa is analogously 

related to the obtuse mandibular angle. 

                    

Clinical implications: The goal of early Class II 

malocclusion (with retrognathic mandible) treatment is 

to correct developing skeletal imbalances by improving 

the maxillo- mandibular relationship before growth 

ceases with help of functional orthopaedic appliances.(18) 

The desired treatment response in such cases is forward 

mandibular positioning by alteration in the amount and 

direction of growth at the condylar head. These 

appliances appear to stimulate the condylar growth and 

relocate the fossa position.(19-24) However; there are 

several reports(25-28) indicating that there are no 

depictable contributions from glenoid fossa 

modifications for the correction of Class II 

malocclusions treated with functional orthopaedic 

appliances. If the direction of mandibular growth and the 

position of glenoid fossa can be modified, then with 

proper treatment mechanics it is possible to correct Class 

II cases by an anterior displacement of the fossa position 

and Class III cases by posterior displacement of the 

fossa. Mechanics aimed at superior –inferior fossa 

position changes likewise have limited success. If proper 

mechanics could be instituted it may be possible to 

correct high angle cases with open bite by an inferior 

displacement of the fossa position and low angle cases 

with deep bite by superior displacement of the fossa 

position. A final important consideration is that, cases in 

which fossa position deviates markedly, 

overcompensation will be necessary in another facial 

area to achieve a good orthodontic correction and will 

also ensure the stable treatment outcome. 
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Conclusions 
1. Sagittally, Class II division1 and Class II division2 

malocclusions show posteriorly positioned glenoid 

fossa. 

2. Vertically, Class I normal occlusion, Class II 

division1 and Class II division2 malocclusions do 

not show significant difference in position of 

glenoid fossa. 

3. Subjects with high mandibular plane angle have 

short ramus height and superiorly placed glenoid 

fossa whereas subjects with low mandibular plane 

angle have increased ramus height and inferiorly 

placed glenoid fossa. 

4. Subjects with steep inclination of articulating 

surface of glenoid fossa has rectangular shape of the 

mandible whereas, a flat configuration of fossa has 

obtuse shape of the mandible. 
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AIM: The present article aims to provide a few yet simple 
steps which will be clinically helpful in placement of the 
pontic. 
BACKGROUND: The healing period after implant 
placement is generally 3-4 months and the appearance of 
a gap from a missing tooth can be a concern, especially 
if it is in the display zone of a patient’s smile. If the 
treatment plan includes prosthetic replacement of the 
missing tooth rather than space closure, then space 
maintenance is also an issue.
TECHNIQUE: This article describes a clinically helpful 
technique for the placement of riding pontic.
CONCLUSION: The technique described here is simple, 
easy and inexpensive.
CLINICAL SIGNIFICANCE: Riding pontics are alternative 
cosmetic option which helps to improve esthetics and 
the smile during orthodontic treatment and contribute to 
the psychological well being of the patient of any age.
KEY WORDS: riding pontic, essix retainer, single tooth 
implant

INTRODUCTION

An expectation of a beautiful smile at the end of treatment is a primary 
concern for all patients, but most are also concerned with appearance 
while undergoing treatment. The anterior maxilla is often referred to as the 
aesthetic zone. Missing maxillary lateral incisors creates an aesthetic problem 
with specific orthodontic and prosthetic considerations, therefore treatment 
planning always poses a challenge to the clinicians.1 Treatment alternatives 
for missing teeth include removable partial dentures, conventional fixed 
bridges, resin bonded fixed bridges, autotransplantation and dental implants. 
Treatment of tooth loss or agenesis in the anterior maxilla with single-tooth 
implant supported crowns is well documented. Depending on the type of 
final restoration that is chosen, interdisciplinary management of these 
patients often plays a vital role in the facilitation of treatment. One of the 
most common treatment alternatives for the replacement of congenitally 
missing teeth is a single-tooth implant.2 The main advantage of this type of 
restoration is that it leaves the adjacent teeth intact.

The healing period after implant placement is generally 3-4 months and the 
appearance of a gap from a missing tooth can be a concern during healing 
phase, especially if it is in the display zone of a patient’s smile. If the treatment 
plan includes prosthetic replacement of the missing tooth rather than space 
closure, then space maintenance is also an issue.3 In an appearance conscious 
patient, use of riding pontics as space maintainers is a good option during 
treatment.

This article aims to provide simple steps which will be clinically helpful in 
placement of the riding pontic. A female patient aged 20 years with a missing 
upper right lateral incisor (Figure 1A and 1B) came to the department. The 
presence of stable posterior occlusion and good bone height and width favours 
replacement of tooth rather than attempting space closure. Hence, an implant 
supported prosthesis was decided for replacement.  Implant was loaded in 
the region of missing tooth under anaesthesia and post operative instructions 
were given. The healing period after implant placement was 3-4 months and 
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the appearance of a gap from a missing tooth was a concern during healing 
phase, especially because patient had high aesthetic demands. So, an interim 
restoration was planned along with an Essix retainer.

Figure 1 A- intraoral frontal view of patient showing missing lateral 
incisor

Figure 1 B- intraoral lateral view of patient showing missing lateral incisor

CLINICAL TECHNIQUE

The following are the steps for fabrication of riding pontics.

1. Color matching- The color of the acrylic tooth was matched to the 
color of adjacent natural tooth.4

2. Mesiodistal width determination – When a single anterior tooth is 
missing, mesiodistal width of the pontic should be determined by 
considering the width of the contralateral natural tooth. When teeth 
are missing bilaterally, the mesiodistal width of the pontic should 
be determined by analyzing the space available and the dimensions 
of the remaining natural teeth.4 So in this case, the mesiodistal 
width of the contralateral natural tooth was considered.

3. Height determination- The cervical end of the pontic should touch 
the gingiva with a smooth contour. If the cervical end of the pontic 
does not touch to the gingiva, then the negative space between 
the pontic and the gingiva can affect the aesthetics, especially in 
high smile l ine patients. The incisal edge or cusp tip of the pontic 
should be in harmony with the adjacent natural tooth for maximum 
esthetics.4

4. While selecting an acrylic tooth, mesiodistal dimension helps to 
determine harmony with adjacent teeth along with cusp tips and 
incisal edges. But height determination should also be based on 
interarch relationships with any interference cleared.5

5. Trimming: While trimming not only the cervical portion but the whole 
gingival surface bucco-lingually should be contoured to the shape of 
the ridge.5

6. Once the selected acrylic tooth is ready, upper and lower impressions 
are made in alginate impression material and  poured in dental stone.

7. Then the selected acrylic tooth (riding pontic) is waxed up on the 
dental cast with the help of sticky wax. (Figure 2A and 2B)

8. An Essix retainer is fabricated over the dental cast using vaccum 
formed thermoforming machine. (Figure 3) 

9. Patient with Essix retainer containing riding pontic on upper right 
lateral incisor. (Figure 4A and 4B)

Figure 2 A- maxillary dental cast occlusal view showing waxed up lateral   

incisor  riding pontic 

Figure 2 B- maxillary dental cast lateral view showing waxed up lateral 
incisor riding pontic 
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Figure 3- maxillary dental cast showing Essix retainer with riding pontic

Figure 4 A- intraoral frontal view of patient showing Essix retainer with 
riding pontic

Figure 4 B- intraoral frontal view of patient showing Essix retainer with 
riding Pontic

CONCLUSION

These simple guidelines have allowed for the predictable treatment of 
many patients who would otherwise have had to wear their removable 
dentures during the healing period or even go without them during the 
initial postoperative period.

CLINICAL SIGNIFICANCE
Appliance modifications are being done to respond to the esthetic 
demands of present day patients in orthodontics. Riding pontics are 
alternative cosmetic option which helps to improve esthetics and the 
smile during orthodontic treatment and contribute to the psychological 
well being of the patient of any age.
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INTRODUCTION

In recent years there has been an increase in
the number of adults seeking orthodontic treatment
and most of the adult patients usually present with
restored teeth. Dental ceramics is widely used to

ABSTRACT:
Background: In recent years there has been an increase in the
number of adults seeking orthodontic treatment and most of the
adult patients usually present with restored teeth. Dental ceramics
is widely used to restore missing and damaged teeth. Therefore,
the Orthodontist is often faced with the challenge of effectively
bonding orthodontic brackets to ceramic restorations in adult
patient.
Objectives: To compare the shear bond strength between ceramic
brackets and ceramic surface with three different surface
treatments.
Materials & Methods: Thirty ceramic facets were prepared with
a proper thickness of 2mm, resembling maxillary central incisor
labial surface. These facets were then divided into 3 groups (n=10)
i.e. Group 1: Treated with 9% HFA & silane, Group 2: sandblasted
& silane, Group 3: 37% Phosphoric acid & silane. Thirty ceramic
brackets were bonded on these facets as per manufacturer's
instructions. These brackets were then de-bonded by universal
testing machine to measure the shear bond strength values. The
evaluation of the variation of the shear bond strength (SBS) among
test groups was done using one-way ANOVA test and inter-
experimental group comparison was done by Newman-Keuls
multiple post hoc test.
Results: Group I (20.39±5.19MPa) showed the highest bond
strength followed by Group II (15.42±3.65MPa) and Group III
(14.30±2.55MPa). Statistically significant difference existed
between group I & group II, group I & group III except group II &
group III.
Conclusion: Shear bond strength of ceramic brackets bonded to
ceramic surfaces with all the three surface conditioning methods
were adequate. On comparison of the three surface conditioning
methods, 9% Hydrofluoric acid showed highest shear bond strength
followed by Sandblasting and 37% Phosphoric acid.37% Phosphoric
acid is recommended since it has adequate bond strength. It is
least harmful to oral mucosa as compared to 9% Hydrofluoric acid
and less cumbersome procedure when compared to Sandblasting.
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restore missing and damaged teeth.1 Therefore, the
orthodontist is often faced with the challenge of
effectively bonding orthodontic brackets to ceramic
restorations in adult patient.2 Ceramic is an inert
material, therefore ceramic surfaces do not bond
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readily with orthodontic brackets, hence the surface
characteristics of ceramic are altered through
certain approaches before bonding the brackets to
ceramics. Some of these are applying silane coupling
agents to the ceramic surface and etching with
hydrofluoric acid, or sandblasting the ceramic
surface. Phosphoric acid solution is also used to
enhance bond strength of the ceramic surface but it
is not efficient as microetching the ceramic surface
with the application of hydrofluoric acid and silane
couple.3

Adult orthodontic patients wanting the most
invisible treatment possible spurred the
development of “transparent” brackets that provide
an aesthetic solution.4 The bonding process of
ceramic brackets to enamel is identical to that of
stainless steel brackets, but, occasionally in adults
these brackets must be bonded to ceramic
restoration or crowns.4

Pre-treatment of ceramic surfaces is necessary
to obtain sufficient strength to bond orthodontic
brackets to all ceramic restorations. Several options
have been described which are generally
combinations of various mechanical and chemical
conditioning methods, such as bonding to glazed
ceramic with coupling agent (silane), deglazing the
ceramic by roughening the surface (diamond burs;
air particle abrasion (APA) with aluminium oxide),
and chemical preparation of the ceramic with acids,
such as phosphoric, hydrofluoric, acidulated
phosphate fluoride.2 These methods achieved bond
strengths equivalent to bonding to enamel etched
with 37% phosphoric acid.

It has been shown that silane coupling agent
appear to enhance the bond strength by increasing
the chemical bond between resin composite and
ceramic material. In general, the silane coupling
agent is applied with chemical and mechanical
roughening procedures. However the harmful effects
of hydrofluoric acid on the soft tissue has been
highlighted.2

Mechanical roughening with APA has been
shown to provoke crack initiation on the ceramic
surface. However in order to obtain a viable bond
between the orthodontic brackets and the ceramic
surface, mechanical or chemical roughening is
inevitable.2

Though some of the methods have gained
significant acceptable bond strength, currently no
method has been proven to be most effective. This

prompted us to undertake a study where comparison
of the shear bond strength of ceramic bracket bonded
to ceramic surface was carried out and evaluated
which is the most effective and reliable bonding
procedure when bonding of ceramic brackets with
ceramic surface is to be carried out in adult patients
with aesthetic concern .

MATERIALS AND METHODS:

RESEARCH DESIGN: This is an
experimental in vitro study carried out at
Department of Orthodontics.

METHOD OF STUDY:

1. Thirty ceramic facets (Ivoclar vivadent P-300,
IPS classic) were prepared with a proper
thickness of 2mm, resembling maxillary central
incisor labial surface.

2. These facets were then attached with a metal
casting handle, so that support was provided
for the facets to be embedded into dental plaster
(Figure 1).

3. The metal casting handle was mounted into the
dental plaster vertically to cover upto the usual
level of the alveolar bone around the incisor
tooth.

4. Facets were aligned with the facial surface of
the tooth perpendicular with the bottom of the
mould

5. Thirty facets were then divided into 3 groups
each consisting of 10 ceramic facets each (Figure
4)

6. Group 1- treated with 9% hydrofluoric acid and
silane (90 seconds) Group 2- treated with
sandblasting (50-120µm) and silane Group 3-
treated with 37% phosphoric acid and silane (60
seconds)

7. Ceramic brackets were then bonded to each
conditioned ceramic facets with light cure
composite resin, and then light cured with light
curing unit (Woodpecker LED.D,420-480nm) for
40 seconds each

8. The specimens were then stored in water bath
at 37° for 24hours.

9. Specimens were then tested on universal testing
machine for shear force required to debond the
brackets (Figure 5 and 6)

10. The shear bond strength data was then
subjected to ANOVA test

Comparison of Shear Bond Strength of Ceramic Brackets Bonded Devyani Ninad Thorat
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BONDING PROTOCOL

The bonding protocol following the
manufacturer’s instructions was carried out. All 30
incisor facets were conditioned with 3 different
procedures. Later silane coupling agent was applied
to each conditioned surface with a mini brush tip
and allowed to evaporate for 60 seconds, if not
completely dry after 60 seconds then air dried with
oil free air. Bonding agent (Transbond XT primer)
was then applied with a mini brush on the dried
silane surface and cured for 20 seconds. Ceramic
brackets were then bonded to each conditioned
ceramic facet using light cure composite resin
(Transbond XT, 3M Unitek) and light cured for forty
seconds each (Figure 2 and 3). Before light curing
the adhesive, the brackets were pressed against the
tooth and then excess adhesive was removed with
sharp explorer. After bonding all the ceramic facets
with the ceramic brackets i.e. the 30 specimens were
stored in water at 37° for 24 hours.

FINAL DEBONDING

A customised jig was suspended from the
crosshead of a universal testing machine (TUE-C-
400, Fine Spavy Associated & Engineers Pvt Ltd,
Miraj). A gingivo-occlusal load was applied to the
bracket, producing shear force at the bracket-facet
interface for all the three groups. A computer,
electronically connected with the test machine,
recorded the results of each test. Shear bond
strengths were measured at a crosshead speed of
0.5mm/min (Figure 5 and 6)

The force required to break the bracket-facet
bond was recorded in kilo Newtons (Kn) and
converted to megapascals (Mpa) using the surface
area of the bracket base. The following equation was
used for the conversion:

Stress (Mpa) = Force (kN) × 103

Area (mm square)

Area: surface area of the ceramic bracket base

Surface area of the ceramic bracket base was 15.75
mm2

DATA ANALYSIS:

The comparison of the shear bond strength of
the three test groups were evaluated statistically
using ANOVA test. Pairwise comparison between
the test groups was done by Newman-Keuls post
hoc analysis. A probability value (P value) 0.05 was
considered to be statistically significant.

RESULTS:

The findings of the present study are tabulated
(Table 1-4):

DISCUSSION

The Orthodontists’ understanding of the
demand for aesthetic improvement in bracket
appearance influences patient acceptance of
orthodontics and patients current access to vast
amounts of public information. Patients want to feel
and look as healthy as possible, and they are
becoming increasingly influenced by esthetics and
demanding to be treated with esthetics in mind.
Therefore ceramic brackets are widely used.5-7

Ceramic restorations such as ceramic crowns or
veneers are most commonly present in adult
patients.8-11 Therefore often the orthodontist must
bond the ceramic brackets to ceramic restorations.
The bonding force of ceramic brackets is achieved
by mechanical retention of the adhesive to bracket
base and by using silane coupling agent after
preparation of the porcelain surface.

Since glazed porcelain surface are not amenable
to resin penetration for orthodontic bonding,
mechanical or chemical pre-treatments of the
surface is essential for successful direct bonding to
porcelain. Although various surface treatment
methods have been suggested each one has some
disadvantages and limitations. Mechanical
roughening with sandblasting is reported to provoke
crack initiation within the ceramic. On the other
hand, hydrofluoric acid has been found to be a
harmful and irritating compound for soft tissue.
Organosilane coupling agents are suggested to
enhance bonding brackets to porcelain surfaces, but
they fail to provide clinically sufficient bond
strengths when used alone. To improve bond
strength combination of methods are recommended.8

The present study was conducted to determine
the shear bond strength of ceramic brackets bonded
to ceramic surfaces with different surface
treatments. This was required to know the best
possible surface treatment to achieve optimal bond
strength between ceramic brackets and ceramic
surface.

In the present conducted experimental in-vitro
study, thirty ceramic facets were divided into three
groups (n = 30).

GROUP 1: ceramic facets treated with 9%
hydrofluoric acid (90 seconds) and silane

Comparison of Shear Bond Strength of Ceramic Brackets Bonded Devyani Ninad Thorat
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Figure 1: Thirty ceramic facets (including both the surfaces)
with casting handle.

Figure 2: Light curing unit (Woodpecker) used in the present
study.

Figure 3: Clarity advanced central incisor ceramic
bracket (3M Unitek)

Figure 4: Samples consisted of three test groups
(10 in each Group). Group 1 - Treated with 9% Hydrofluoric
acid and silane; Group 2 - Treated with sandblasting with

aluminium oxide particles and silane; Group 3 - Treated with
37% phosphoric acid and silane.

Figure 5: Universal testing machine set up
Figure 6: Customized jig producing shear force at the

bracket- ceramic facet interface

GROUP 1

GROUP 2

GROUP 3
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Table 1: Individual Shear bond strengths
(MPa) of the ten samples of each group

Sl. 9% 37% Sandblasted
No. Hydrofluoric Phosphoric

acid  acid

1. 24.1 17.7 12.6
2. 24.1 16.5 12.6
3. 25.3 11.4 15.2
4. 10.1 15.8 12.6
5. 22.8 17.7 19.0
6. 20.3 13.9 15.2
7. 25.3 12.6 22.8
8. 15.2 11.4 12.6
9. 15.2 14.6 12.6
10. 21.5 11.4 19.0

Table 2: Mean, Sandard Deviation, standard
error and coefficient of variation of shear bond
strengths (Mpa) in three test groups

Groups Mean SD SE CV

9% Hydrofluoric acid 20.39 5.19 1.64 25.46
Sandblasted 15.42 3.65 1.15 23.68
37% Phosphoric acid 14.30 2.55 0.81 17.84

Table 3: Pair wise comparison of three groups
(9% Hydrofluoric acid, 37% phosphoric acid
and Sandblasted) with respect to shear bond
strength by Newman-Keuls multiple post hoc
procedures A) 9% Hydrofluoric acid VS 37%
Phosphoric acid

Groups 9% Hydrofluoric 37%
acid Phosphoric acid

Mean 20.39 14.3
Standard
deviation 5.19 2.55
P = 0.0052*

Groups 9% Hydrofluoric Sandblasted
acid

Mean 20.39 15.42
Standard
deviation 5.19 3.65
P = 0.0092*

B) 9% Hydrofluoric acid VS Sandblasting

Groups 9% Hydrofluoric Sandblasted
acid

Mean 14.3 15.42
Standard
deviation 2.55 3.65
P = 0.5314

C) 37% Phosphoric acid VS Sandblasting

TABLE 4: Comparison of three groups (9% Hydrofluoric acid, Sandblasted and 37% Phosphoric
acid) with respect to shear bond strength by one way ANOVA. *P < 0.05 is considered statistically
significant.

Source of Sum of Degrees of Mean sum F-value P-value
variation squares freedom of squares

Between groups 210.14 2 105.07 6.7372 0.0042*
Within groups 421.09 27 15.60
Total 631.23 29

GROUP 2: ceramic facets sandblasted with
aluminium oxide particles (90µm) and silane

GROUP 3: ceramic facets treated with 37%
phosphoric acid (60 seconds) and silane.

The determination of the shear bond strength
was done using universal testing machine at
crosshead speed of 0.5mm/min

The mean and standard deviation of the shear
bond strength values obtained for each specimen of
the three groups have been given in the table 2 and
graph 1. The mean and standard deviation values
of shear bond strength for test groups are

GROUP 1: 20.39± 5.19 MPa

GROUP 2: 15.42± 3.65 MPa

Comparison of Shear Bond Strength of Ceramic Brackets Bonded Devyani Ninad Thorat
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GROUP 3: 14.30±2.55 MPa respectively.

 Mean and standard deviation of shear bond
strength between group 1, group 2 and group 3 were
compared statistically by one-way ANOVA test. The
results in the Table 4 showed highly significant
difference between the groups with F-value (6.7372)
and P value (0.0042).

Pairwise comparison test (newman keuls test)
of shear bond strength (SBS) values between the
three test groups showed that the comparison
between the 9% HFA and sandblasting, 9%HFA and
37% Phosphoric acid was significant (Table 3-B &
A). However the shear bond strength values did not
show significant difference between sandblasting
and 37% Phosphoric acid groups (Table 3 - C).

The shear bond strength between ceramic
brackets and ceramic facets treated with 9%
hydrofluoric acid is statistically higher than the
other two groups (Graph 1). Although the other two
groups also showed bond strengths higher than the
optimal bond strength required for bonding the
ceramic brackets showed a tendency to break off
during debonding procedure which were treated
with 9% HF. The brackets initially chipped off and
then debonding was carried out. This showed that
the bond strength with 9% hydrofluoric acid group
was higher.

In the present study, the highest bond strength
was obtained for group 1 i.e treated with 9% HF
and silane coupling agent. This is consistent with
the observations made by Hakan Tukkahraman and
H. Cenker Kucukesme (2006) who conducted a
similar study, finally found that surface treatment
with HFA and silane coupling agent produced the

highest bond strength.8 Conflicting issues exist when
hydrofluoric acid and silane are used together.
Kocadereli et al (2001) conducted a similar study
which showed that porcelain surface conditioning
with hydrofluoric acid etching followed by silane
application resulted in higher bond strengths.
Therefore in the present study silane application
was recommended to bond ceramic bracket to
porcelain surface to achieve bond strengths that are
clinically acceptable.5 In contrast, Schmage et al
(2003) conducted a similar study and showed that
highest bond strength values were obtained with
sandblasting and silicatization with silane or HFA
without silane. Therefore it was concluded that the
use of silane after HFA etching did not increase the
bond strength.6 In the present study, the highest
SBS were obtained with HFA and silane. This is an
expected result as HFA facilitates micro-mechanical
retention and silane provides a chemical link
between porcelain and composite resin. The
contradictory results may be explained by the
differences in storage conditions, bonding agents and
ceramic types.8

Considering the harmful and irritating effects
of etching with HFA (Jochen 1973, Moore and Manor
1982) and also the time consuming procedure and
crack initiation when using sandblaster for
sandblasting, we could consider surface conditioning
of ceramic surface with 37% phosphoric acid as an
optimal and safe surface treatment as it is commonly
used in daily routine bonding of orthodontic brackets
with enamel surface.8

The optimal bond strength required for
orthodontic clinical use is as yet unknown. Reynolds
in 1975 suggested that for an adhesive system to
have acceptable clinical performance, in vitro bond
strength of 5.9- 7.8 MPa is required.12-17 He also
suggested that a minimum bond strength of 6 to 8
Mpa is adequate for most clinical orthodontic needs.9

The present study shows that shear bond strength
of all three groups is higher than the optimal range
required for bonding.

The nature of the forces directed onto
orthodontic brackets in the mouth is likely to be a
combination of shear, tensile and torsion.18 The bond
strength of bracket adhesive - porcelain system in
orthodontic bonding varies and depends on factors
such as the type of adhesive, bracket base design,
storage media, type of porcelain, appliance force
systems and the clinician’s technique. While using

Graph 1: Comparison of three groups (9% Hydrofluoric acid,
Sandblasted and 37% Phosphoric acid) with respect to shear

bond strength.
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the universal testing machine, it is not practically
possible to simulate debonding forces that act in an
in-vivo set-up and the same goes for the rate of
loading for the testing machine. Testing a single
debonding force eg: shear force will be easier for such
type of a study design.4 These are a few among the
many factors, which may contribute to the
variability and difference of opinion among
researchers regarding the clinically acceptable bond
strength. However, in the present study just shear
forces were evaluated.

CONCLUSION

Shear bond strength of ceramic brackets bonded
to ceramic surface with all the three surface
conditioning methods were adequate. On
comparison of the three surface conditioning
methods 9% Hydrofluoric acid showed higher shear
bond strength followed by Sandblasting and 37%
Phosphoric acid. The recommended conditioner is
37% phosphoric acid as it has adequate bond
strength, least harmful to the oral mucosa on
comparison to 9% hydrofluoric acid and is less
cumbersome procedure as compared to sandblasting.
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INTRODUCTION

L ymphoma is a general term for a complex 
group of malignancies of the lymphoreticular 

system. It is the second most common neoplasm of 
the head and neck after squamous cell carcinoma. 
Areas affected in the head and neck region include 
Waldeyer’s ring, the orbit, the paranasal sinuses, 
the salivary glands, and the thyroid.[1] Lymphoma 
is categorized broadly into Hodgkin lymphoma 
and non‑Hodgkin lymphoma (NHL). Among all the 
malignant lymphomas, 90% comprises of NHL and 
the remaining 10% of Hodgkins lymphoma.[2] These 
malignancies initially arise within the lymphatic tissues 
and may progress to an extranodular mass (NHL) 

or to a nontender mass or masses in a lymph node 
region (Hodgkin’s lymphoma) that later may spread 
to other lymph node groups and involve the bone.[1]

NHL is a nonspecific term that includes several 
lymphoproliferative malignant diseases with 
dif ferent clinical and histological appearances. 
Extranodal lymphomas represent 20‑30% of NHL. 
Oral manifestations are seen in 3‑5% of cases. An 
oral lesion as an initial manifestation is very rare.[3] 
Oral lesions of NHL may develop in the soft tissues 
or centrally within the jaws appearing as nontender 
swellings commonly affecting the vestibule, gingiva, 
or posterior hard palate and develop slowly.

The second most common cause of mortality during 
the reproductive year is cancer.[4] The most common 
malignant tumor associated with pregnancy include 
cervical and breast carcinoma, malignant melanoma, 
ovarian cancers, and lymphoma. The occurrence of 
lymphoma during pregnancy is a rare condition with 
inherent poor prognosis.[5] Management of cancer 
during pregnancy is a challenge, and hence the early 
diagnosis of lymphoma during pregnancy becomes 
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ABSTRACT

Lymphoma is the second most common neoplasm of the head and neck region. Non‑Hodgkin’s lymphoma (NHL) affects not 
only lymphoid organs but other organs and tissues that do not contain lymphoid cells. NHL cases occur extranodally and in 
3% of these cases the initial presentation may be in the oral cavity. This case report presents an unusual occurrence of NHL 
in a young pregnant female presenting as generalized gingival enlargement which was the first and only clinical manifestation 
of the malignancy.
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CLINICAL RELEVANCE TO INTERDISCIPLINARY DENTISTRY

•  The present case emphasizes the importance of the diagnosis of gingival enlargement, as this can be the manifestation 
for detection of rare extranodal presentation of malignancies

•  Early diagnosis may allow treatment of early stage disease, resulting in a better prognosis for the patient
•  Thus, an interdisciplinary approach among periodontist, gynecologist, pathologist, and oncologist will help in precise 

and timely diagnosis and treatment of such malignancies.
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important. Its staging and therapeutic interventions must 
be performed carefully, bearing in mind the risk factors for 
both pregnant mother and the unborn child.[5]

The present case reports generalized gingival enlargement 
as the first clinical manifestation of NHL in a pregnant 
female.

CASE REPORT

A 24 years old patient with a history of pregnancy for 
4 months reported to the Department of Periodontics, 
KLE’s VK Institute of Dental Sciences, Belgaum with 
a complaint of generalized enlarged gingiva in the 
maxillary and mandibular jaw since 1 month. The patient 
was referred by a physician, Department of General 
Medicine, KLE’s Dr. Prabhakar Kore Charitable Hospital 
whom she had consulted for weakness, fever, and 
gingival enlargement.

Medical history

The pat ient  was  in  her  second t r imester  o f 
pregnancy (4th month). The blood investigations showed 
normocytic hypochromic anemia with the hemoglobin 
level 7.5 g/dL along with thrombocytopenia with the 
platelet count of 1,40,000 cells/mm3. Patient also gave 
a history of intermittent fever since 15 days. Obstetric 
history revealed the patient had two children with no 
complications.

Clinical dental examination

Generalized gingival overgrowth was noted in maxillary 
and mandibular jaw both on the buccal and lingual/palatal 
surfaces. According to the patient, the growth was present 
since 1 month and was insidious in onset and progressed 
slowly. She noticed a sudden increase in the size of the 
growth of gingival tissue 15 days prior to the referral. 
Furthermore, there was a generalized pain, throbbing 

in nature along with spontaneous bleeding of gingiva 
since 10 days. She had difficulty in speech, chewing 
and was unable to maintain proper oral hygiene due to 
the interference caused by the increased gingival tissue. 
The overgrown gingival tissue facilitated further plaque 
accumulation which added an inflammatory component 
to the overgrowth.

On extra‑oral examination, tender and enlarged 
submandibular lymph nodes on left and right side were 
noticed. Intraoral examination revealed generalized 
gingival overgrowth in maxillary and mandibular 
region on the buccal and lingual/palatal and interdental 
papilla areas [Figure 1]. The growth extended to 
two‑third of the crown in the anterior region whereas 
it covered almost the entire crown structure in the 
posterior region. The gingival enlargement was related 
to Grade 3 according to Bokenkamp and Bonhorst. 
The growth was fibrotic and firm in consistency with 
lobulated appearance. The palatal gingival enlargement 
of the maxillary anterior area impeded the occlusion. 
Grade 1 mobility was seen in relation to maxillary 
central incisors, mandibular anteriors and molars. 
A generalized probing pocket depth of 5‑6 mm was 
recorded. Halitosis was present.

Dental radiographic examination

A panoramic radiograph was taken which revealed 
generalized bone loss in both maxillary and mandibular 
arches. The generalized horizontal bone loss was seen 
in the interdental areas with 70‑80% of bone remaining. 
No other pathologic changes were observed [Figure 2].

Periodontal therapy

An informed consent was obtained from the Department 
of Medicine and Gynecology to perform the periodontal 
therapy. Oral prophylaxis was done; the patient was 
recalled after a week for the re‑evaluation. Further 
gingivectomy procedure was carried out in the fourth 

Figure 1: Clinical intraoral pictures. (a) Right Iateral view, (b) left Iateral view, (c) Frontal view, (d) Maxillary Palatal view, (e) mandibular lingual view
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quadrant, and a periodontal pack was placed. The 
follow‑up was planned after a week to evaluate the 
healing. Postoperative instructions were given along 
with prescription in consultation with the gynecologist. 
The excised tissue was sent for histopathologic 
examination. After 7 days, the surgical site showed 
uneventful healing with bluish‑red discoloration and 
also there was regrowth of the tissue to approximately 
its original size [Figure 3]. The third quadrant also 
showed similar heal ing and gingival regrowth 
postoperatively.

Histopathologic findings

The biopsy specimens obtained were sent to Department 
of General Pathology JN Medical College. Microscopic 
examination revealed oral mucosa lined by stratified 
squamous epithelium. The subepithelial tissue showed 
monotonous sheets of lymphoid cells arranged in solid 
sheet and lobules. The intervening delicate septa showed 
congested blood vessels along with mixed inflammatory 
infiltrate comprising of neutrophils, plasma cells, and 
mature lymphocytes. These findings were suggestive of 
NHL [Figure 4].

DISCUSSION

NHLs comprises of a group of highly diverse malignancies, 
their treatment and prognosis are varied.[6] The risk 
factors frequently associated with NHL include primary 
immunodeficiency disorder, HIV infection, genetic 
predisposition and organ transplantation; however, the 
underlying factor behind most diagnosed NHL patients 
remain unknown.[2,7] Most NHL arises in lymph nodes, 
and initial oral manifestation of extranodal involvement 
of NHL is very uncommon accounting for only 0.1‑5% of 
the cases reported.[8]

Many a times, lymphoma presents in the oral cavity as the 
first identifiable evidence of the disease.[8] Patients often 
present with nonspecific clinical signs and symptoms 
such as local swelling, pain or discomfort, and ulcer. The 
clinical definition of gingival NHL varies, but it is usually 
described as an asymptomatic gingival enlargement or a 
mass of tissue that resembles a pyogenic granuloma.[9] 
For a lymphoma patient who presents with gingival 
involvement, it is important to determine the origin of 
lesion whether from the bone or soft tissue. Because 
lymphoid tissue is normally found in the bone marrow, 
the skeleton is thus commonly involved.[6] The gingiva 
is one of the rarest intraoral sites where isolated cases 
have been reported.[10] This is partially accounted for by 
the fact that lymphoid tissue is not normally found in 
the gingiva.[10] Even in the largest case series of intraoral 
lymphoma by Eisenbud and Seiabba, no single case 

with gingival involvement has been reported.[11] In the 
present case, clinical and radiographic examination, 
the possible differential diagnosis for this lesion were 
pregnancy induced gingival enlargement, squamous cell 
carcinoma, or any other malignancy. The histopathologic 
report was received after 15 days confirmed with the 
diagnosis of NHL.

To the best of our knowledge, this is the first reported case 
presenting with generalized gingival enlargement due to 
NHL in a pregnant patient.

Once a diagnosis of lymphoma was made on an oral 
biopsy, several clinical considerations were addressed 
prior to the institution of the therapy. Hence, gingivectomy 
procedure was discontinued, and the patient was referred 
to the Department of Oncology for the further treatment. 
The pregnancy was terminated, and the patient was given 
chemotherapy. The standard modality chemotherapy 

Figure 2: Orthopantomogram of the patient

Figure 3: Clinical picture of healing of gingiva after surgery

Figure 4: Histopathology picture of biopsy of gingival tissue (a) Low 
Magnification, (b) High Magnification

ba
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included for the patient was cyclophosphamide, 
doxorubicin, oncovin and prednisolone therapy. 
However, treatment was incomplete after two cycles as 
the patient did not report back for next cycle. The use 
of chemotherapy in pregnancy complicated with NHL 
is a subject of great concern because of its teratogenic 
effect.[12]

Several theories have been suggested to explain the 
aggressive nature of NHL in pregnant women. These 
theories focus either on the hormone‑dependent growth 
or on the immunosuppressive effect of pregnancy, which 
facilitate tumor dissemination.[4]

There is considerable evidence that lymphomas at 
specific sites show a local inflammatory process in the 
beginning, followed by increased rate of cell division 
of lymphocytes and thereby increasing the chance of 
a malignant clone developing.[8] Primary NHL of the 
gingiva can mimic other benign or reactive lesions 
and hence it is necessary to perform a biopsy and 
microscopic examination.[8]

An early biopsy would provide an appropriate diagnosis 
and may help in avoiding the disease progression, thus 
improving the prognosis.

CONCLUSION

Although NHL during pregnancy is uncommon, it is a grave 
problem due to unsuitable maternal and fetal outcomes. 
Early diagnosis may allow treatment of early stage disease, 
resulting in a better prognosis for the patient. The present 
case emphasizes the importance of the diagnosis of 
gingival enlargement as this can be the only manifestation 
for detection of such rare extranodal presentation of 
malignancies. Thus, an interdisciplinary approach between 
a periodontist, gynecologist, pathologist and oncologist 
will help in precise and timely diagnosis and treatment 
of such malignancies.
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INTRODUCTION

Inflammation is a primary pathologic feature of 
periodontal disease. A number of risk factors including 
systemic diseases infl uence individual susceptibility 
to periodontitis. Periodontal infections influence 
overall health and the course of several systemic 
diseases such as diabetes, cardiovascular disease, 
respiratory diseases, and preterm low birth weight. 
It is thus, a two-way road with systemic host factors 
and periodontal infl ammation generating widespread 
eff ects with the potential to induce adverse systemic 
outcomes. 

Thyroid hormones play an important role in the 
regulation of growth, development, and metabolic 
functions of the body. Thyroid disease can lead to 
imbalance in the homeostasis of the body and aff ect the 
healing capacity of tissues.[1] The common oral fi ndings in 
hypothyroidism include the characteristic macroglossia, 

dysgeusia, delayed eruption, altered tooth morphology, 
and delayed wound healing.[2] 

However, limited data are available regarding the 
relationship between thyroid hormone imbalance and 
periodontal health. This case report presents a patient 
with periodontal destruction that is associated and 
infl uenced by hypothyroidism. 

CASE REPORT

A 30-year-old female patient reported to the department 
of periodontics with the chief complaint of bleeding 
gums and an increase the size of gums since 6 months. 

The patient was apparently normal 6 months earlier, 
after which she noticed spontaneous episodes of 
bleeding from the gums that was sudden in onset and 
had gradually progressed since then. 

She also noticed a gradual increase in the size of gums 
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to an extent that it was aesthetically displeasing. The 
patient complained of oral malodor. The past dental 
history revealed that the patient had undergone oral 
prophylaxis twice. Nevertheless, the removal of local 
factors did not result in any decrease in gingival swelling 
and bleeding. 

On intraoral examination, the oral hygiene index score 
suggested that the status of oral hygiene was fair.[3] There 
was generalized gingival inflammation seen with a 
reddish pink color of the gingiva with rolled out margins 
and blunt interdental papillae. The interdental and 
marginal gingivae in the mandibular anterior region were 
defl ected away from teeth [as seen in Figures 1 and 2]. 

On clinical examination, there was minimal local deposits, 
generalized grade II type of infl ammatory enlargement 
with loss of stippling, spontaneous bleeding, and the 
presence of periodontal pockets of 5-7 mm.[4] 

The radiovisiograph presented with horizontal and 
vertical bone loss with generalized 10-40% of bone 
reduction [as seen in Figure 3]. The fremitus test was 
positive with the presence of horizontal as well as 
angular types of wear facets in relation to the mandibular 
anterior teeth.

The patient had a systemic history hypothyroidism 
since the past 2 years and was apparently on systemic 
thyroxine (100 mg/day). She had discontinued the 
medication since the past 4-5 months. Since the patient 
showed a lack of compliance with systemic treatment, 
a blood examination was carried out to review the 
systemic thyroid hormone levels. On chemiluminescent 
immunoassay, increased thyroid stimulating hormone 
(TSH) levels more the 150 μIU/mL were seen. Thus, 
increase in the severity of hypothyroidism was noted. 
On further counseling, she also revealed an increase in 
body weight, along with increased puffi  ness of the face 
since the past 6 months. 

Treatment
In the present clinical scenario, the female patient was 
systemically compromised presenting an uncontrolled 
state of hypothyroidism with levels of thyroid-stimulating 
hormone (TSH) greater than 150 μIU/mL. Hence, she was 
referred to an endocrinologist prior to the commencement 
of any dental treatment. Accordingly, she was prescribed 
150 mg of systemic thyroxine per day. A  er consultation, 
the etiotropic phase was initiated that comprised a 
thorough ultrasonic scaling with patient education and 
motivation regarding oral hygiene. She was then kept on 
a through maintenance program for a period of 8 weeks 
to evaluate her compliance with systemic therapy as well 
as oral hygiene maintenance. Also, as mentioned in the 
clinical fi ndings it was appreciated that the gingival status 
with severe and spontaneous bleeding from the tooth 
supporting tissues did not correlate with the presence 
of local deposits. Similarly, at the end of 8 weeks it was 
noticed that there was a further improvement in the oral 
hygiene maintenance but the gingival bleeding scores 
did not improve signifi cantly. At the end of 12 weeks, 
there was an improvement in the thyroid hormone levels 
within the normal range, along with distinct reduction in 
the bleeding scores. The periodontal charting at the end of 
12 weeks showed that there was a marked improvement 
in the gingival status, with persisting periodontal pockets 
only in the maxillary posterior teeth. Hence, a surgical 
therapy was planned comprising pocket reduction in 
relation to the posterior quadrants. Coronoplasty was 
done with respect to the mandibular anterior teeth to 
relieve the trauma [as seen in Figure 4]. 

As there is a delayed response of tissues to healing, 
the patient was educated regarding the complication 
of delayed healing that is encountered in a state of 
hypothyroidism and was simultaneously motivated 

Figure 1: Preoperative photograph showing marked gingival 
infl ammation with minimal amounts of plaque and calculus

Figure 2: Photograph showing interdental and marginal 
gingiva defl ected away from the mandibular anterior teeth
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to follow a stringent maintenance program herea  er. 
She was then scheduled for a recall  program 
every 6 weeks, keeping a check on the systemic 
thyroid hormone levels and her compliance with the 
supportive periodontal therapy. In addition, the patient 
optimistically mentioned about reduced puffi  ness 
noticed in the facial region, along with reduction in the 
body weight. She also showed a positive inclination 
toward improvement in oral health-related quality 
of life and expressed the desire to maintain a regular 
maintainance recall visit. 

DISCUSSION

Hypothyroidism is a clinical disease state occurring 
when there is insuffi  cient thyroid hormone available to 
the target tissues. Serum TSH concentrations represent 
the most reliable indicators of thyroid status. The 
American thyroid association recommends that all 
patients should obtain a serum TSH determination at 
the age of 35 years and be followed up every 5 years.[5]

In general, results demonstrating elevated TSH 
(>5.5 μIU/mL) and low circulating free t4 levels are 
indicative of hypothyroidism.[6] It is also a commonly 
prevailing disorder in the adult Indian population and 
is common among females.[7] Hence, the determination 
of the influence of thyroid hormone imbalance in 
periodontitis may be important for the prevention of 
morbidity related to this condition. 

In the present clinical scenario, the patient complained 
about bleeding gums with minimal amount of 
local factors. As the therapy for periodontitis and 
hypothyroidism (the restoration of thyroid hormone 
levels within normal limits and TSH levels at the baseline 
that were 150 μIU/mL were reduced to 5 μIU/mL) was 

initiated, there was an improvement in the oral hygiene 
status and immense reduction in the bleeding scores. 
This finding of increased gingival bleeding with 
minimal local factors may be due to the susceptibility 
of hypothyroid patients to infection. In hypothyroidism, 
delayed wound healing occurs due to decrease in the 
metabolic activity of the fi broblasts.[8,9] Delayed wound 
healing may be associated with an increased risk for 
infection due to the longer exposure of the unhealed 
tissue to pathogenic organisms manifesting clinically 
with increased gingival bleeding.

Patients with hypothyroidism have increased 
subcutaneous mucopolysaccharides due to decrease 
in the degradation of these substances. The presence 
of excess subcutaneous mucpolysaccharides may 
decrease the ability of small blood vessels to constrict 
and may result in increased bleeding from infi ltrated 
tissues including the mucosa and skin.[9] However, in 
this case, we could not elicit increased bleeding during 
the periodontal surgery, probably because the surgical 
therapy was initiated a  er the restoration of thyroid 
hormones within the normal limits and a  er thorough 
etiotropic phase. 

Hence, when treating patients with thyroid dysfunction 
in the oral healthcare setting, the goal should be 
to develop and implement timely preventive and 
therapeutic strategies compatible with the patient’s 
physical and emotional ability to undergo and respond 
to dental care.
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Figure 4: Post-operative view at one year follow up visit

Figure 3: Radiovisuograph showing the osseous reduction
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Introduction

Dental caries is the most common chronic disease of  childhood, 
globally.[1] Although dental caries’ levels have been declining 
the world over, the problem of  early childhood caries (ECCs) 
has remained unchanged in many areas of  the world, especially 
the socially deprived.[2,3] Dental caries affecting the primary 
dentition of  preschool children is referred to as ECCs. ECC is 

defined as “the presence of  one or more decayed (noncavitated 
or cavitated lesions), missing (due to caries), or filled tooth 
surfaces in any primary tooth in a child under the age of  six.”[4] 
ECCs is a multifactorial disease with an etiology that involves 
a complex interaction between biological and socioeconomic 
factors. It is classified as mild, moderate, and severe. In children 
younger than 3 years of  age, any sign of  smooth‑surface caries 
is indicative of  severe ECCs (S‑ECCs). From ages 3 through 
5, 1 or more cavitated, missing (due to caries), or filled smooth 
surfaces in primary maxillary anterior teeth or a decayed, missing, 
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or filled score of  ≥4 (age 3), ≥5 (age 4), or ≥6 (age 5) surfaces 
constitutes S‑ECC.[4]

ECC affects the deciduous dentition more commonly referred 
to as “milk” teeth. Deciduous teeth are very inappropriately 
referred to as “temporary teeth” when in reality they are 
responsible for general health, mastication, phonetics, esthetics 
and self‑esteem, and also psychological comfort. Deciduous 
teeth are an integral part of  oral, general health, and affect the 
quality of  life.[5] Deciduous teeth if  infected by dental caries can 
cause pain and disfigurement making children uncooperative for 
extensive treatment, sometimes necessitating the use of  general 
anesthesia (GA). Treatment under GA in children is not without 
its associated risks. In addition, very few dentists are willing to 
do treatment in such young children due to its time‑consuming 
nature, monetary returns and are not trained enough.[6‑8]

Deciduous teeth and permanent teeth are directly related, and 
infection from deciduous teeth can directly pass on to permanent 
teeth.[9] To maintain the permanent teeth uninfected, dental 
practitioners advice pulp therapy or extraction and many parents 
prefer to get deciduous teeth extracted due to financial and time 
constraints.[10] Deciduous teeth are also the “best natural space 
maintainer.”[11]

Parents are responsible for their child’s oral health care. 
Preschool children are not capable of  brushing themselves 
and lack the manual dexterity and the psychological maturity 
to understand the importance of  maintaining oral health. With 
changing lifestyles, a trend of  having a single child and increased 
the cost of  living, most of  the parents are working with very less 
time left for performing day‑to‑day oral health care practices 
in their child’s early years.[10] Especially in preschool children, 
parental role is the most important aspect of  maintaining good 
oral health.[12,13]

In spite of  two dental institutions in the Belagavi city, a recent 
study by Sankeshwari et al. reveals a high prevalence of  dental 
caries, i e., 67.22%.[14] Tooth decay can be prevented and so 
can be ECC. It’s indeed a matter of  concern that in spite of  so 
many “oral health promotion” activities, awareness campaigns, 
and advertisements on social media the prevalence of  ECC is 
high. This study was undertaken with the aim of  assessing the 
existing knowledge, attitude, and practices of  oral health care 
in Belagavi city.

Materials and Methods

Study design
A cross‑sectional study was conducted in the outpatient 
Department of  Pedodontics and Preventive Dentistry, 
KLE VK Institute of  Dental Sciences, Belagavi, Karnataka. 
Ethical clearance was obtained from the Research and Ethical 
Committee, VK Institute of  Dental Sciences. The study was 
conducted during the month of  April 2014 to October 2014 
after taking prior informed consent from the parents who were 

willing to participate. Inclusion criteria were parents getting their 
children treated for dental caries or had a past dental history and 
who were willing to participate. In addition, parents with children 
with no medical conditions or no medications prescribed to 
them were included in the study. Child’s age could be from being 
a newborn till 72 months of  age (ECC is referred to caries in 
children <72 months of  age)[4] and also parents having more than 
two children were included in the study. Parents who could not 
read and write were excluded from the study. In addition, parents 
who were not the primary caretakers of  their children or who had 
children with medical problems were excluded from the study.

Sampling and sample size
Convenience sampling was considered, and sample size was 
calculated based on a formula by Cochran when population 
is >500, the approximate sample size should be 218 with margin 
error = 0.05 and data at t = 1.96.[15]

Methodology
The self‑administered questionnaire written in English was 
adapted from Mani et al.[10] It had 29 items, 10 each in the 
knowledge and practice components and 9 in the attitude 
component, and took about 10–15 min to complete. It was then 
translated in local languages, i.e. Kannada and Marathi. These 
questionnaires were later back‑translated in English and verified 
with the original English questionnaire by pediatric dentists 
who were well‑versed in all the three languages. The scoring for 
practice was based 4‑point Likert scale, respectively while the 
scoring for knowledge and attitude included true/false/do not 
know responses. All aspects of  oral health promoting factors in 
children including oral hygiene, diet, and fluoride, and awareness 
regarding infant oral health and practices were addressed. 
Suggestions from public health dentists, regarding the content 
of  all the three questionnaires, were also taken and incorporated.

A pilot study was conducted on 10 parents to check for its 
feasibility, clarity, comprehensiveness, and acceptability; any 
changes if  required were done. The respondents opined to 
have understood the content of  the questionnaire and, also, 
understood what it intended to measure. The pilot study 
responses were not considered in the main study. This pretested 
questionnaire addressed the knowledge, attitude, and practices 
of  oral health care for prevention of  ECC.

Results

The response rate was 100% as all 218 parents completed the 
questionnaire. Of  218 parents, 116 were mothers and 102 were 
fathers. Nearly 77% of  the participants were from 30 to 39 age 
groups. About 18% participants had primary education while 
51%, i.e. maximum people had higher secondary education. 
Only 30% people had University level education, 38% of  the 
participants were homemakers/unemployed, i.e., the mothers 
of  children only. Other 61.5% people were either self‑employed 
or salaried employees. Mothers had significantly better overall 
knowledge scores than fathers. In addition, participants with 
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higher education level had significantly better overall knowledge 
scores than less educated parents [Table 1].

Knowledge
The overall mean knowledge score was 69.5%. The percentage 
of  parents who answered correctly, for individual knowledge 
questions is shown in Figure 1. Nearly 69.5% of  parents 
were aware that caries can affect infants below 2 years, but 
19.5% of  parents answered incorrectly, and 11% parents 
were in a dilemma about the same fact. When asked about 
food cariogenicity, 81.5% of  parents knew that sweet food 
causes tooth decay but knowledge regarding when to begin 
using fluoridated toothpaste and whether deciduous teeth 
need treatment appeared to be low, i.e., 54% and 42.5%, 
respectively. However, 88% parents were knowing the 
importance of  brushing teeth and 73.5% parents were aware 

of  starting top‑up foods along with breast/bottle feedings 
from 6 months of  age.

Attitude
The overall mean attitude score was 53.5%. The overall attitude 
toward prevention of  ECC was not in accordance to knowledge 
which had an average of  69.5%. The percentage of  participants 
who correctly answered individual attitude questions is shown 
in Figure 2. Only 40.5% parents were aware that dental caries 
can be transmitted by sharing feeding utensils, i.e., mainly 
through saliva; on the contrary, majority, i.e., 45.5% parents 
believed it cannot be transmitted from parents to children. 
Similarly, night time bottle feeding is harmful was known to 
45.5% parents but prolonged and frequent breastfeeding too 
can be harmful was known to only 39.5% parents while 48.5% 
disbelieved it. The most surprising revelation was that most of  
the parent’s, i.e., 50.5% believed children can brush their teeth 
independently. Only 60% parents responded positively regarding 
child visit to dentist before 2 years of  age. Attitude is just above 
50%; hence, we can say it is above average, but parents need 
to be educated and motivated to improve their attitude toward 
prevention of  ECC.

Practices
The practices were categorized into “good” practices and “bad” 
practices. The overall mean good practice and bad practice 
score were 33.5% and 18.5%, respectively. An analysis of  the 
practice score for individual questions is shown in Figure 3. The 
most prevalent bad practice was giving sweet food frequently, 
i.e., 49.5%. Good practices for the instance use of  fluoridated 
toothpaste was relatively low, i.e., 56%. The percentage prevalence 
of  bad practices is low, but good practices are also relatively low. 
Therefore, good practices need to be increased. The education 
level of  the parents had a positive effect on their practices. Parents 

Table 1: Sociodemographic characteristics of the 
study population

Variables Frequency % (n=218)
Age group

20‑29 13
30‑39 77
>40 10

Parental status
Father 47
Mother 53

Education
Primary level 18
High school/diploma 51
High school/diploma 30

Occupational status
Homemakers/unemployed 38
Business 25
Skilled worker 27
Professionals 9.5

Number of  child
1 13
2 56
>3 31
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Figure 1: Percentage of correct answers for knowledge questions
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Figure 2: Percentage of correct answers for attitude questions
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who did not complete a high school education had lower mean 
practice score than those with a higher education.

To summarize, it is interesting to note that the percentage of  
knowledge about ECC in parents was high, i.e., 69.5%, followed by 
attitude, i.e., 53.5% but that of  good practices was low, i.e., 33.56%.

Discussion

Parents are role models for their children. Children learn habits 
by imitating their role models and the best way to teach them is 
to practice these oral hygiene practices ourselves. Dental caries is 
a preventable disease and if  it is noticed at an early stage, children 
cooperate better and parents save their valuable time and money 
spent on dental treatments which are also inclusive of  the loss of  
pay for multiple visits for the treatment. Hence, prevention at the 
root level, i.e., primordial prevention and oral health education 
of  parents is essential as the preschool age group (2–4 years of  
age) is dependent on them for their oral health care needs. Later, 
from 2 years onward, oral health promotion strategies such as 
fluoridated toothpaste, etc., can be begun in cooperation with 
the parents. To attain these goals, one needs to assess the existing 
levels of  knowledge, attitude, and practices to bring about the 
necessary changes.

In addition, children with primary dentition affected by dental 
caries are prone to the development of  dental caries in permanent 
dentition. Hence, children reinforced at an early age by their 
parents are motivated and trained for a lifetime.

Studies assessing the parents ability to care for child’s oral health 
reveal that parents do not have enough time, lack of  knowledge 
in brushing, job/employment stress, and last but not the least, 
due to nuclear families and working parents many parents do 
not raise their children themselves, and leave them at day‑care 
centers or crèches.[16]

Several studies have found that good knowledge and attitude toward 
oral health does not necessarily produce good practices.[10,17,18] 

From this study, it is clear that awareness regarding bad practices 
is abundant which is indicated by the low prevalence, i.e. 18.5% 
approximately. This reveals an important take home message for us 
dentists that parents need to be trained and motivated to carry out 
oral hygiene practices in a proper way and efficiently. In addition, 
knowledge regarding the use of  fluoridated toothpaste (level of  
evidence for the use of  fluoridated toothpaste is 1++ to 1+)[4,19] 
and whether deciduous teeth need treatment appeared to be low, 
i.e., 54% and 62.5%, respectively.

In addition, a general low score was found in the knowledge, 
attitude, and good practices in infant oral health care such as 
timing for first dental visit, ideal time to start use of  fluoridated 
toothpaste, need to restore deciduous teeth, ill‑effects of  night 
time, frequent and prolonged breast/bottle feeding, harm caused 
by swallowing of  toothpaste.[4,10,16,20]

The role of  bacteria in the causation of  dental caries was not 
acknowledged by the majority of  the parents which was reflected 
by the prevalent practice of  sharing utensils and biting food into 
small pieces before feeding in this study. This is in accordance 
with studies by Mani et al. and Togoo et al.[20] The focus should be 
on parents/carers to encourage to limit their child childir childlent 
practice of  sharing utensils and biting food iivated to carry out 
oral hygiene practices in a proper way carers and children should 
be advised that foods and drinks containing sugar substitutes are 
available, but should be consumed in moderation. Sugar‑free 
medicines should be used when available. Parents/carers should 
be encouraged to brush their child childaged soon as the first 
tooth appears, using a soft toothbrush and water only. Children 
who use a baby bottle should be advised never to put sweet 
drinks, including fruit juice, into the bottle and breast‑feeding 
should not be practiced at will of  the child. Parents/carers should 
be advised not to let their child sleep or nap with a baby bottle 
or being breast‑fed.[4,19,21] Other studies by Oredugba et al. and 
Al‑Zahrani et al. also revealed that parents are aware of  the fact 
that milk teeth are as important as permanent teeth and also 
affect the general health of  the child.[22‑24] In spite of  these facts 
being known to parents, their inability to take proper oral health 
care is indeed surprising, and the hurdles in practicing oral health 
practices along with other reasons behind this situation can be 
further explored using qualitative study.

The limitations of  this study were that it was carried out in one 
institution only by convenience sampling or nonprobability 
sampling with a small sample size.

Conclusion

This study shows that in spite of  good knowledge among 
parents, their attitude, and practices are lacking to keep up 
with necessary standards. Parents play a pivotal role and are 
the primary caretakers. Therefore, the main focus should be on 
parents during oral health promotion for children, especially of  
preschoolers and children <6 years. In addition, awareness to 
visit the dentist before child’s first birthday should be insisted.[4]
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Figure 3: Percentage of correct answers for practice questions
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Parents should be informed to brush their children’s teeth at least 
once by parents themselves at night before going to bed. This 
shows that parents need to be trained and motivated to carry 
out oral hygiene practices in a proper way and efficiently.[4,19,21]

In addition, due to inability of  parents to carry out oral hygiene 
practices, additive professional preventive practices such as (a) 
topical fluoride application and, (b) pit and fissure sealants 
should be carried at primary health centers (PHCs) along with 
vaccinations after complete eruption of  all deciduous teeth, 
especially deciduous molars as they have a longer lifespan in the 
oral cavity of  children. For this purpose, more dentists should 
be recruited in PHCs or else nurses should be trained in carrying 
out these preventive therapies.
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Influence of application of chlorhexidine gel and 
curcumin gel as an adjunct to scaling and root 
planing: A interventional study

Abstract
Background: Currently, the most common therapy for periodontal diseases consists of professional scaling and root planing (SRP). 
However, it was found to be of limited efficacy especially in areas which are inaccessible to periodontal instrumentation. 
Therefore, treatment strategies using antimicrobials in conjunction with conventional therapy have evolved. Thus, the study was 
undertaken with an. Aim: To evaluate the efficacy of application of chlorhexidine gel and curcumin gel as an adjunct to SRP. 
Materials and Methods: The study was conducted on thirty chronic periodontitis patients who were divided into two groups as 
control and experimental groups using a split-mouth design. After SRP chlorhexidine gel was applied in control and curcumin gel 
in experimental groups. The plaque index, gingival index, sulcus bleeding index, probing pocket depth were recorded at baseline 
and subsequently after 1 month and 45 days. Results: The results revealed that both chlorhexidine gel and curcumin gel have 
an effect on mild to moderate periodontal pockets in chronic periodontitis patients, but greater reduction was observed in the 
experimental group than the control group. Conclusion: It can be concluded that both control and experimental gel can be used 
as an adjunct to SRP, but the curcumin gel was more effective than the chlorhexidine gel in the treatment of mild to moderate 
periodontal pockets with a significant reduction in the indice scores when compared to the baseline values.
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treatments are compared. However, after nonsurgical 
therapy, several deep periodontal pockets may persist 
and in such cases, the treatment consists of  surgical 
procedures.[2] Since the systemic antibiotics therapy has 
various disadvantages such as the development of  resistant 
bacteria and also requires higher dosage to attain required 
gingival crevicular fluid concentration at the target site, this 
led to use of  local drug delivery system.[3]
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INTRODUCTION

Periodontitis describes a group of  related diseases resulting 
in the destruction of  the tissues that support the tooth. 
The most common destructive disease of  the periodontal 
attachment apparatus is initiated by oral microflora.[1]

Scaling and root planing (SRP) remains the “gold standard” 
treatment for periodontal diseases against which other 
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As an antiseptic, chlorhexidine has been used effectively 
for over 30 years in the treatment of  periodontal disease. 
It shows a broad spectrum of  topical antimicrobial activity, 
safety, effectiveness, substantivity, and lack of  toxicity. 
However, after prolonged use it may lead to undesirable 
side-effect such as the pigmentation of  teeth and oral 
tissues.[4]

Curcumin more commonly known as “Haldi” in its 
various forms is a very auspicious element in many 
religious ceremonies in Hindu families. Curcumin possesses 
anti-inflammatory, antioxidant, antimicrobial properties 
along with its hepatoprotective, immunostimulant, 
antiseptic, antimutagenic, and many more properties. It 
is for this concern that promotion of  curcumin in dental 
terrain would prove beneficial.[5]

In this study, an attempt has been made to evaluate and 
compare the efficacy of  gel containing curcumin and 
chlorhexidine as an adjunct to SRP.

Aim
To evaluate the efficacy of  subgingival application of  
chlorhexidine gel and curcumin gel as an adjunct to SRP in the 
treatment of  mild to moderate (4–6 mm) periodontal pockets.

MATERIALS AND METHODS

The study was carried out on thirty subjects who fulfilled 
the inclusion and exclusion criteria of  the study. Ethical 
approval was obtained from the Institutional Review Board 
before the commencement of  the study. All potential 
participants were explained the need and design of  the 
study. Only those subjects who consented by written 
informed consent for the study were included.

Inclusion criteria
•	 Age group of  25–50 years
•	 Belonging to both sexes
•	 Chronic periodontitis patients
•	 Probing pocket depth (PPD) ≤5 mm
•	 Gingival index (GI) (Loe and Silness 1963) score: 

2.0–3.0
•	 Plaque index (PI) (Silness and Loe 1964) score: 2.0–3.0.

Exclusion criteria
•	 Subjects having taken antibiotics prior to or during the 

trial
•	 Patients on medication likely to induce gingival 

enlargement
•	 Pregnant or lactating women
•	 Smokers
•	 Tobacco chewers
•	 Allergy to chlorhexidine gluconate and curcumin gel.

Methodology
Clinical examination
The required sample for the study was obtained from the 
outpatient Department of  Periodontics. After recording of  
case history, clinical examination was carried out in a dental 
chair. The intraoral periapical radiographs of  the region 
selected for the study were made. After fulfilling inclusion 
and exclusion criteria patients with localized or generalized 
chronic periodontitis cases were selected for the present 
study. Clinical parameters such as PI, GI, sulcus bleeding 
index, and pocket depth measurement were evaluated at 
baseline (0 day), 30th day and 45th day.

Study groups
The selected thirty samples were randomly divided into 
two groups using split mouth design namely Group I as 
control and Group II as experimental group. Left side was 
assigned for the control group (Group I) and right side for 
the experimental group (Group II).
•	 Group I (control group): Thirty sites on the left side 

were treated by SRP followed by chlorhexidine gel 
placement in the periodontal pocket

•	 Group II (experimental group): Thirty sites on the 
right side were treated by SRP followed by curcumin 
gel placement in the periodontal pocket.

Preparation of test materials
Chlorhexidine gel
In Group I (control group) 0.2% chlorhexidine gel (Cervitec 
Gel, Ivoclar Vivadent, Liechtenstein) was used.

The composition of  chlorhexidine gel: 900 ppm F – and 
0.2% chlorhexidine digluconate.

Ingredients: Aqua, hydroxyethyl cellulose, Laureth-23, 
chlorhexidine digluconate, sodium fluoride, aroma, sodium 
saccharin.

Curcumin gel
In Group II (experimental group) 2% curcumin gel, the 
experimental local drug delivery system (formulated by 
KLES College of  Pharmacy, Belgaum, Karnataka, India) 
used in the study.

Curcumin powder: The curcumin powder (98% curcumin) 
used in the study. The details of  98% curcumin are as 
follows: Batch No.: C111860, AR No.: KL11I5373.

Preparation of  2% curcumin gel: Using pure curcumin 
powder 2% curcumin gel was prepared in KLES College 
of  Pharmacy, Belgaum, Karnataka, India.

Procedure of periodontal therapy
Clinical examination was carried out and the baseline 
values prior to the procedure were recorded by a single 
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calibrated examiner and values were recorded on a 
standardized form containing the demographic data 
of  the patient [Figure 1]. Scaling was performed by 
piezoelectric ultrasonic SRP was performed by area 
specific Gracey Curettes®. After thorough SRP, PPD 
was re-determined followed by the local drug delivery 
in both control and experimental sites. In Group I, 
the area was completely dried using oil free air syringe, 
and then the site was isolated with cotton rolls to 
prevent contamination from saliva. The local drug 
delivery system consisting of  0.2% chlorhexidine gel 
was placed in the periodontal pockets by applicator tips 
or syringe with a needle attached to it [Figure 2a]. The 
pocket opening was covered by Coe-Pak to retain the 
material in the pocket, as well as to prevent the ingress 
of  oral fluids.

Similarly, in Group II, the experimental site local drug 
delivery system consisting of  2% curcumin gel was placed 
in the periodontal pockets through a syringe with a needle 
attached to it [Figure 2b]. The pocket opening was covered 
by Coe-Pak to retain the material in the pocket, as well as 
to prevent the ingress of  oral fluids.

The control and the experimental sites were again 
checked for the probing depth at 30th and 45th day 
[Figures 3a, b and 4a, b] respectively during follow-up.

Statistical analysis
All data were entered into a standardized format and 
analyzed to assess the efficacy of  chlorhexidine gel 
(Group I) and curcumin gel (Group II) at 30 days and 
45 days using the SPSS 16.0 version IBM SPSS Statistics 
16, SPSS South Asia, Bangalore, India). Mean of  standard 
deviation (SD) of  parameters such as pocket depth, GI, 
PI, and sulcus bleeding index was computed and then the 
comparison between the study groups done using unpaired 
t-test. Within-group comparison was made using paired 
t-test. Test of  significance was set at P < 0.05.

RESULTS

The mean ± SD for GI from day 0 to 30 was 0.55 ± 0.31 
and 0.94 ± 0.28 from day 0 to 45 for control group and 
mean ± SD for GI from day 0 to 30 was 1.02 ± 0.38 and 
1.79 ± 0.36 from day 0 to 45 for the experimental group. 
Mean GI was significantly lower in experimental group when 
compared with control group, with unpaired t-test P < 0.001. 
On intragroup comparison with paired t-test, t value was 9.626 
from day 0 to 30 and 17.890 from day 0 to 45 for the control 
group and 14.529 from day 0 to 30 and 17.222 from day 0 
to 45 for the experimental group with P < 0.001 [Table 1].

The mean ± SD for PI from day 0 to 30 was 0.74 ± 0.36 
and 0.98 ± 0.35 from day 0 to 45 for control group and 
mean ± SD for PI from day 0 to 30 was 1.2 ± 0.46 and 
1.7 ± 0.50 from day 0 to 45 for experimental group. Mean PI 
was significantly lower in experimental group when compared 

Figure 1: Photograph showing determination of pocket depth at 
baseline

Figure 2: (a and b) Photograph showing local drug delivery in control 
site using 0.2% chlorhexidine gel and delivery in experimental site 
using 2% curcumin gel

ba

Figure 4: (a and b) Photograph showing determination of probing 
pocket depth on 45th day in control site and experimental site

ba

Figure 3: (a and b) Photograph showing determination of probing 
pocket depth on 30th day in control site and experimental site

ba



Hugar, et al.: Turmeric gel and its effect as an djunct to scaling and root planing

152Journal of Natural Science, Biology and Medicine | July 2016 | Vol  7 | Issue 2

with control group, with unpaired t-test P < 0.001. On 
intragroup comparison with paired t-test, t value was 11.227 
from day 0 to 30 and 15.239 from day 0 to 45 for the control 
group and 14.102 from day 0 to 30 and 18.559 from day 0 
to 45 for the experimental group with P < 0.001 [Table 2].

The mean ± SD for Sulcular Bleeding Index (SBI) from 
day 0 to 30 was 0.92 ± 0.41 and 1.09 ± 0.46 from day 0 
to 45 for control group and mean ± SD for SBI from day 
0 to 30 was 1.61 ± 0.40 and 2.09 ± 0.46 from day 0 to 45 
for experimental group. Mean SBI was significantly lower 
in experimental group when compared with control group, 
with unpaired t-test P < 0.001. On intragroup comparison 
with paired t-test, t value was 13.462 from day 0 to 30 and 
14.653 from day 0 to 45 for control group and 25.862 from 
day 0 to 30 and 25.630 from day 0 to 45 for experimental 
group with P < 0.001 [Table 3].

The mean ± SD for PPD from day 0 to 30 was 0.9 ± 0.40 
and 1.52 ± 0.46 from day 0 to 45 for control group and 
mean ± SD for PPD from day 0 to 30 was 1.5 ± 0.57 
and 2.31 ± 0.65 from day 0 to 45 for experimental group. 

Mean PPD was significantly lower in experimental group 
when compared with control group, with unpaired t-test 
P < 0.001. On intragroup comparison with paired t-test, 
t value was 12.245 from day 0 to 30 and 17.906 from day 
0 to 45 for control group and 14.355 from day 0 to 30 
and 19.530 from day 0 to 45 for experimental group with 
P < 0.001 [Table 4].

DISCUSSION

Local delivery of  antimicrobial agents has been investigated 
for overcoming the limitations of  conventional SRP 
therapy. Recently, the use of  sustained release formulations 
to deliver antimicrobial agents to the site of  infection in 
periodontal pockets has become successful therapy.[5]

Chlorhexidine has long been known as an effective 
anti-inflammatory, antimicrobial agent, antiseptic 
agent, and shown many other beneficial properties. 
Recently, Indian traditional ayurvedic medicine like 
curcumin (polyphenol-rich natural product) has shown 

Table 1: Gingival index mean values and intra-group comparison of gingival index in Group I and Group 
II from 0 to 45 days
Sites Day 0 Day 30 Day 45 Difference from day 0 to 30 Difference from day 0 to 45
Group I: Control 
(mean GI±SD)

2.49±0.32 1.94±0.27 1.56±0.23 0.55±0.31 0.94±0.28

Group II: Experimental 
(mean GI±SD)

2.61±0.34 1.59±0.31 0.82±0.36 1.02±0.38 1.79±0.36

t 1.322 4.633 9.348 5.143 10.083
P 0.191 <0.001* <0.001* <0.001* <0.001*
Groups 0-30 days 0-45 days
Group I

t 9.626 17.890
P <0.001* <0.001*

Group II
t 14.529 17.222
P <0.001* <0.001*

*Statistically significant. GI: Gingival index, SD: Standard deviation

Table 2: Plaque index mean values and intra-group comparison of plaque index in Group I and Group II 
from 0 to 45 days
Sites Day 0 Day 30 Day 45 Difference from day 0 to 30 Difference from day 0 to 45
Group I: Control 
(mean GI±SD)

2.66±0.32 1.92±0.45 1.68±0.40 0.74±0.36 0.98±0.35

Group II: Experimental 
(mean GI±SD)

2.65±0.46 1.45±0.35 0.95±0.33 1.2±0.46 1.7±0.50

t 0.098 4.416 7.688 4.235 6.470
P 0.923 <0.001* <0.001* <0.001* <0.001*
Groups 0-30 days 0-45 days
Group I

t 11.227 15.239
P <0.001* <0.001*

Group II
t 14.102 18.559
P <0.001* <0.001*

*Statistically significant. GI: Gingival index, SD: Standard deviation



Hugar, et al.: Turmeric gel and its effect as an djunct to scaling and root planing

153 Journal of Natural Science, Biology and Medicine | July 2016 | Vol  7 | Issue 2

strong anti-inflammatory and antioxidant properties.[6] To 
overcome the shortcomings of  chlorhexidine and also 
to evaluate the efficacy of  ayurvedic herbal medicine like 
curcumin in periodontal treatment present study was 
designed and carried out in a systematic way.

The GI score showed significant reduction for both the 
treatment groups. Previous studies by Rams TE et al.[7] 
and Rodrigues et al.[8] also shown reduction in gingival 
inflammation with chlorhexidine gel which was similarly 
observed in our study.

Reduction in gingival inflammation was observed in our 
study. A significant reduction was seen 30th day and 45th day 
as compared to chlorhexidine group which was similar 
to the previous studies carried out by Behal R et al.[9] and 
Gopinath V et al.[10] who used 2% curcumin gel as a local 
drug delivery system. Thus, the greater significant reduction 
of  GI score in the experimental sites (curcumin) in our 
study could be due to the anti-inflammatory, antibacterial, 
antioxidant properties of  curcumin.

Reduction in plaque was better in curcumin group as 
compared to chlorhexidine group at all the follow-up 
periods and which were similarly observed with previous 
studies by Kuru et al.,[11] Lawande et al.[12] and Khan and 
Antony.[13] The greater significant reduction of  PI score 
in the experimental sites (curcumin) in our study could 
be due to the anti-plaque property of  curcumin.[12] The 
total curcuminoids content showed better antibacterial 
as well as antifungal activity against important bacteria 
Escherichia coli, Enterobacter aerogenes, and Pseudomonas 
aeruginosa and two fungi Aspergillus niger and Candida 
albicans as compared to volatile oil extracted from 
curcumin.

Reduction in sulcus bleeding index score was better in 
curcumin group as compared to chlorhexidine group at 
all the follow-up periods from immediate to 45 days and 
which were similarly observed with previous studies by 
Birang R et al.,[14] Mali AM et al.[15] The reduction in bleeding 
index score at the experimental site (curcumin) may be due 
to its anti-inflammatory action.

Table 3: Sulcus bleeding index mean values and intra-group comparison of sulcus bleeding index in 
Group I and Group II from 0 to 45 days
Sites Day 0 Day 30 Day 45 Difference from day 0 to 30 Difference from day 0 to 45
Group I: Control 
(mean GI±SD)

20.69±0.53 10.77±0.53 10.6±0.56 00.92±0.41 10.09±0.46

Group II: Experimental 
(mean GI±SD)

20.82±0.36 10.22±0.35 00.73±0.45 10.61±0.40 20.09±0.46

t 1.165 4.742 6.586 6.514 8.599
P 0.249 <0.001* <0.001* <0.001* <0.001*
Groups 0-30 days 0-45 days
Group I

t 13.462 14.653
P <0.001* <0.001*

Group II
t 25.862 25.630
P <0.001* <0.001*

*Statistically significant. GI: Gingival index, SD: Standard deviation

Table 4: Probing pocket depth mean values and intra-group comparison of probing pocket depth in 
Group I and Group II from 0 to 45 days
Sites Day 0 Day 30 Day 45 Difference from day 0 to 30 Difference from day 0 to 45
Group I: Control 
(mean GI±SD)

50.63±0.67 40.73±0.64 40.11±0.58 00.9±0.40 10.52±0.46

Group II: Experimental 
(mean GI±SD)

50.46±0.86 30.96±0.72 30.15±0.63 10.5±0.57 20.31±0.65

t 0.838 4.365 6.161 4.696 5.489
P 0.406 <0.001* <0.001* <0.001* <0.001*
Groups 0-30 days 0-45 days
Group I

t 12.245 17.906
P <0.001* <0.001*

Group II
t 14.355 19.530
P <0.001* <0.001*

*Statistically significant. GI: Gingival index, SD: Standard deviation



Hugar, et al.: Turmeric gel and its effect as an djunct to scaling and root planing

154Journal of Natural Science, Biology and Medicine | July 2016 | Vol  7 | Issue 2

Reduction in PPD score was better in curcumin group 
as compared to chlorhexidine group at all the follow-up 
periods from immediate to 45 days and which were similarly 
observed with previous studies by Kondreddy et al.[16,17] 
The greater significant reduction of  PPD score in the 
experimental sites (curcumin) in our study could be due 
to the antimicrobial action of  curcumin.

Less literature is available on curcumin gel as a local drug 
delivery system in the treatment of  chronic periodontitis. 
To the best of  our knowledge, curcumin gel used as a 
local drug delivery system is based on its bioadhesive 
and other various properties such as anti-inflammatory, 
antiseptic, antibacterial, antimutagenic, anticarcinogenic, 
hepatoprotective, healing properties, it is also well accepted 
by all the subjects of  our study without any side effects.

Curcuma longa’s anti-inflammatory properties may be 
attributed to its ability to inhibit both biosyntheses of  
inflammatory prostaglandins from arachidonic acid and 
neutrophil function during inflammatory states.

Limitations of  the present study were lesser sample size, 
short-term follow-up and microbiological evaluation 
was not done as it was taken as a pilot study. To use the 
curcumin gel as a local drug delivery system, further 
long-term studies with a larger sample size are required 
to analyze its clinical and microbiological efficacy in 
comparison to other available marketed local drug delivery 
products in the treatment of  chronic periodontitis.

CONCLUSION

It can be concluded that both chlorhexidine gel and 
curcumin gel can be used as an adjunct to SRP, but the 
curcumin gel has shown to be more effective than the 
chlorhexidine gel in the treatment of  mild to moderate 
periodontal pockets.
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Management of phenytoin‑induced 
gingival enlargement in a patient with 
antiphospholipid antibody syndrome: 
A rare case report
Shilpa Sarvesh Urolagin, Deepthi Swaroop,1 Charu Agrawal, Pathik Dholakia, 
Menaka Basavanneppa Karalwad2

Abstract:
Antiphospholipid antibody (APLA) syndrome is a noninflammatory autoimmune disease, with innumerable clinical 
manifestations ranging from recurrent thrombosis and pregnancy morbidity to valvular lesions, transverse myelitis, 
thrombocytopenia, and hemolytic anemia. APLAs in antiphospholipid syndrome (APS) are well‑known risk factors 
for cerebrovascular accidents. Stroke is the most common manifestation of APS in the central nervous system. 
Gingival enlargement is a known side effect of phenytoin which is an antiepileptic drug. This can have a significant 
effect on the quality of life as well as increasing the oral bacterial load by generating plaque retention sites. The 
management of gingival overgrowth seems to be directed at controlling gingival inflammation through a good oral 
hygiene regimen. Thus, this case report aims to describe the conservative management of phenytoin‑induced 
gingival enlargement combined with inflammatory enlargement in a patient with APLA syndrome.
Key words:
Antiphospholipid syndrome, gingival hyperplasia, periodontal therapy

INTRODUCTION

Antiphospholipid syndrome (APS) is also 
known as antiphospholipid antibody (APLA) 

syndrome, Hughes Syndrome (Graham Hughes),[1] 
or “Sticky Blood.” APS is an acquired autoimmune 
condition, defined by the occurrence of venous and 
arterial thrombosis, often multiple, and recurrent 
fetal losses, frequently accompanied by a moderate 
thrombocytopenia, in which the body recognizes 
the normal components of blood and/or cell 
membrane (phospholipids, fatty molecules) as 
foreign substances and produces APLA’s namely 
lupus anticoagulant, anticardiolipin antibodies, or 
anti-b2 glycoprotein-I antibodies.[2] Single vessel 
involvement or multiple vascular occlusions 
may give rise to a wide variety of presentations 
which included thrombocytopenia (3.7%), livedo 
reticularis (2.6%), stroke (2.4%), transient ischemic 
attacks (2.3%), deep vein thrombosis (2.1%), 
pulmonary embolism (2.1%), epilepsy (1.7%), 
valve vegetations (1.4%), and myocardial 
infarction (1%) among others.[3]

Pathogenic mechanism common to autoimmune[4] 
and periodontal diseases[5] is the increased 
production of the cytokines tumor necrosis 
factor and interleukin 1 beta. Susceptible 
patients exhibit an abnormal immune-mediated 
inflammatory response.[6] The APS can be 
found in patients having neither clinical nor 

laboratory evidence of another definable 
condition (primary APS) or it may be associated 
with other diseases (secondary APS), mainly 
systemic lupus erythematosus, but occasionally 
with other autoimmune conditions,[2] infections,[7] 
drugs,[2] and malignancies[8] or in a small subset of 
patients, as a life-threatening form characterized 
by a rapid development of microthrombosis 
that led to rapid multiorgan failure, which is 
termed catastrophic APS.[9] Venous thrombosis 
in APS most commonly affects deep vein of the 
lower limb and/or pulmonary embolism, but 
any part of the venous system may be involved. 
The most frequent site of arterial thrombosis 
in APS in the cerebral vasculature results in 
transient cerebral ischemia/stroke.[10] These 
antibodies themselves may be directly implicated 
in causing epilepsy[11] such as decreasing the 
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activity of the neurotransmitter gamma-aminobutyric acid. 
Considering this autoimmunity mechanism, autoimmune 
components (antiphospholipid) might be important in the 
pathogenesis that can recognize various brain endothelial cells.

Phenytoin is an antiepileptic drug commonly used as drug 
of choice for epileptic patients. Gingival enlargement is a 
well-recognized adverse effect and occurs in about 50% of 
patients receiving phenytoin.[12] As per evidence, drug-induced 
gingival enlargement may improve by substitution with other 
anticonvulsant drugs, along with reinforcement of good oral 
hygiene regimen.[13] Surgical excision of hyperplastic gingiva[14] 
is often necessary to correct the esthetic and functional 
impairment associated with this condition to successfully 
manage it. Thus, this case report emphasizes the challenges 
that oral and medical health practitioners face when developing 
appropriate treatment modalities for epileptic patients 
associated with APLA syndrome, particularly those with 
periodontal disease which often could be missed by general 
practitioners. Here, we present a rare case of management of 
phenytoin-induced gingival enlargement in a patient with 
APLA syndrome.

CASE REPORT

A 38-year-old male patient reported to the department of 
periodontics with chief complaint of bleeding gums and also 
with the history of seizures for 3 years and on medication for 
the same. He first noticed that his gums had become thick 
and swollen before 1½ years which gradually started to bleed 
while brushing for 6–8 months. Medical history revealed that 
the patient was a known case of APLA syndrome and had a 
history of cerebrovascular thrombosis before 3 years and had 
undergone a burr hole craniotomy for the same to relieve the 
decompression. The patient also gave history of generalized 
tonic–clonic seizures since then and was on medication, 
i.e., phenytoin sodium for the same. The patient was on oral 
anticoagulants (warfarin sodium 5 mg 1-0-0, i.e. sofarin tablet 
and anticonvulsants tablet eptoin 100® 1-0-2).

On intraoral examination, there was presence of moderate 
amount of  local  factors,  generalized bleeding on 
probing (Muhlemann and Son bleeding index score was 4), 
and suppuration was present. The gingiva revealed generalized 
puffy and erythematous enlargement [Figure 1]. Generalized 
pockets were present with Grade I mobility (tooth #11–18, 24, 
35, 37, and 38), Grade II mobility (tooth #28, 31, 32, 41, and 42), 
and Grade II furcation involvement (tooth #27). Routine blood 
examination revealed that there was slight increase in total 
white blood cell count of 11,300 cells/mcL and a slight raise in 
the international normalized ratio values of 2.03. Full-mouth 
radiographs revealed generalized bone loss whereas panoramic 
X-ray revealed vertical bone loss in relation to 13–21, 26, 
and 32–42 [Figure 2]. Many teeth had a questionable prognosis 
because of the simultaneous occurrence of gingival enlargement 
and chronic periodontitis. Clinically, inflammatory gingival 
enlargement, drug-induced enlargement, conditioned 
gingival enlargement, and gingival enlargement associated 
with systemic diseases were considered in the differential 
diagnosis. Based on the clinical findings and medical history, 
it was diagnosed as phenytoin-induced gingival enlargement 
combined with inflammatory enlargement. The patient’s 

Figure 1: Preoperative view of gingival enlargement

Figure 2: Panoramic X‑ray view with generalized bone loss

Figure 3: Postoperative view of gingival enlargement after phase 1 therapy

neurologist was consulted, and medication could not be 
deferred or changed.

Treatment
Considering compromised medical condition, conventional 
flap therapy was avoided because of the risk of hemorrhagic 
episodes. Hence, a conservative treatment (scaling and root 
planing with maintenance and regular follow-up) under 
antibiotic coverage was planned for this patient after taking 
opinion from neurologist and consent from patient’s caretaker. 
The periodontal treatment included several scaling sessions 
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and gingival debridement, accompanied by ample washings 
with oxygenated water and 3% chloramine solution. Systemic 
antibiotic therapy included administration of amoxicillin 
500 mg and metronidazole 400 mg three times a day, for 7 days. 
Antiseptic mouthwash 0.2% chlorhexidine mouthrinse was 
prescribed twice daily for 3 weeks. As a result of the antibiotics 
and periodontal therapy, satisfactory results were seen at the 
follow-up visit, with the presence of pockets and gingival 
enlargement in some areas [Figure 3]. Oral hygiene practice 
was stressed to the patient during regular follow-up visit with 
the continuation of the drugs for the main disease.

DISCUSSION

Immune mechanism shares a common pathway both for systemic 
autoimmune diseases and periodontal diseases. Increased 
production of cytokines and abnormal immune-mediated 
inflammatory response[6] are the pathogenic mechanisms in 
both the conditions.[4] Studies have been conducted to find the 
association between periodontal diseases and various systemic 
autoimmune diseases independently. One such study done by 
Ramesh Kumar et al.[15] showed that the presence of systemic 
autoimmune diseases may pose a risk for the development of 
periodontal diseases. He also showed that all patients with 
APS had periodontal disease. Epilepsy is the utmost common 
chronic neurological disorder in human, and phenytoin 
remains the drug of choice for control of seizures in cerebral 
palsy.[16] Clinically, gingival enlargement frequently appears 
within 1 year of the initiation of treatment with the phenytoin 
drug.[17]

The precise mechanism by which phenytoin-induced 
enlargement occurs is still not completely understood although 
a number of hypotheses have been suggested.[18] Expression of 
these gingival changes can be related to numerous variables 
such as type of drug, dosage levels, interactions with other 
drugs, preexisting periodontal disease, presence of dental 
plaque, current oral hygiene care, and individual variations 
of response, i.e., genetic factors the latter determining the 
heterogeneity of the gingival fibroblasts.[19] Patients who are 
on anticoagulant therapy with coexisting autoimmune disease 
undergoing elective invasive procedures are at high risk. 
Hence, patients in primary care setting have to be managed 
with utmost care after outweighing the benefits and risks 
involved in the treatment plan. Similar to our case report, 
Giurgiu and Dumitriu[20] reported one such case report where 
the patient was managed by a complex treatment especially, 
when the general condition of the patient was not favorable.

Based on this, a multidisciplinary approach including 
medication adjustments followed by periodontal therapy with 
supportive care is recommended for this patient. Unfortunately, 
in the present case, the patient’s neurologist did not give an 
opinion for change of drug because of severe compromised 
medical condition. The risks involved in undertaking a surgical 
approach were more as compared to the benefits and also there 
were many teeth with a questionable prognosis. Considering all 
the above factors and the clinicopathological and radiographic 
findings, conservative treatment with scaling, root planing, 
and curettage under antibiotic coverage was planned. Regular 
follow-up was done with maintenance, and the results of this 
treatment approach were quite satisfactory.

CONCLUSION

The present case emphasizes on wide diversity in clinical 
presentation of phenytoin-induced gingival enlargement in 
epileptic patients associated with APLA as well as significant 
diagnostic challenges and relevant management by the 
clinicians. In numerous situations, a complex treatment is 
necessary; however, it may not be always possible to go for 
the surgical correction because of medically compromised 
condition and hemorrhagic episodes. Therefore, early 
identification of susceptible patient, maintaining them under 
constant supervision, and a multidisciplinary approach are 
critical steps in the successful management of drug-induced 
enlargement in APLA patients.
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ABSTRACT 
 
Periodontitis is "an inflammatory disease of the supporting tissues of the teeth caused by specific microorganisms or 
groups of specific microorganisms, resulting in progressive destruction of the periodontal ligament and alveolar 
bone with pocket formation, recession, or both." Untreated periodontitis results in progressive attachment loss that 
may eventually lead to early tooth loss. The aim of our study was to evaluate and compare the efficacy of 
subgingival application of chlorhexidine varnish and chlorhexidine gel as an adjunct to scaling and root planning in 
the treatment of mild to moderate(4-6mm) periodontal pockets. Thirty subjects having mild-moderate chronic 
periodontitis (pockets 4-6 mm) were selected for the study and were divided into 2 groups using a split mouth 
design. In Group I pockets were treated by SRP followed by chlorhexidine gel application. In Group II pockets were 
treated by SRP followed by chlorhexidine varnish application. The plaque index, gingival index, probing pocket 
depth were recorded at baseline and subsequently at 1 week and 4 weeks. The results revealed that both 
Chlorhexidine gel and chlorhexidine varnish demonstrated statistically significant improvement in all clinical 
parameters in mild to moderate chronic periodontitis. Although both the groups showed effective results, on 
intergroup comparison group II showed better results than group I.  It can be concluded that chlorhexidine varnish 
can be considered as the effective method in the treatment of mild to moderate periodontitis. 
 
Keywords: Chronic periodontitis, Local drug delivery, Chlorhexidine gel, Chlorhexidine varnish.  
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 

Periodontitis is"an inflammatory disease of the supporting tissues of the teeth caused by specific microorganisms or 
groups of specific microorganisms, resulting in progressive destruction of the periodontal ligament and alveolar 
bone with pocket formation, recession, or both." Untreated periodontitis results in progressive attachment loss that 
may eventually lead to early tooth loss [1]. Untreated periodontitis results in progressive attachment loss that may 
eventually lead to early tooth loss. Several therapeutic modalities have been considered to arrest the disease 
progression and to regenerate the lost tissue. The adequacy of mechanical debridement(Scaling and root planning- 
SRP) in the treatment of periodontitis is commonly acknowledged (Hill et al 1981, Ramfjord et al 1987, Kaldahl et 
al 1988). However, scaling and root planing was found to be of limited efficacy, especially of deep pockets or 
furcations because accretions can be easily left behind (Waerhaug 1987, Robertson 1987) [2]. 
 
Initially systemic antimicrobial therapy was used but there were disadvantages like development of bacterial 
resistance, exposure of whole body to the drug. So the local administration of antimicrobials has received 
considerable attention during the past decade [3]. 



Shweta Hugar et al  J. Chem. Pharm. Res., 2016, 8(1):339-345 
______________________________________________________________________________ 

340 

Chlorhexidine is a bis-biaguanide agent with antibacterial properties, having a special affinity for oral structures. 
The effect of chlorhexidine in inhibiting plaque formation and reducing bacteria in the oral cavity, including 
streptococci, which are associated with development of caries is well established in the literature. Chlorhexidine is 
widely used in clinical dentistry in various vehicles such as gels, sprays, varnishes, mouthwashes, chips.[4] 
 

Thus, the aim of this study was to evaluate and compare the efficacy of chlorhexidine varnish and gel in the 
treatment of mild to moderate periodontal pockets as an adjunct to scaling and root planing.    
 
METHOD OF COLLECTION OF SAMPLE: The required sample for the study was obtainedfrom the Outpatient 
Department of Periodontics, K.L.E. Vishwanath Katti Institute of Dental Sciences, K.L.E. University Belgaum. A 
total of 30 subjects comprising of both the sexes and diagnosed with chronic localized or generalized periodontitis 
(according to AAP classification 1999), above 20 years of age were considered for the present study.  
 
INCLUSION CRITERIA 
� Chronic periodontitis patients 
� Agegroup between 25 and 50 years.  
� Probing pocket depth (PPD) 4-6mm. 
� Gingival index(GI) (Loe & Silness 1963) score : 2 -3 
�  Plaque index (PI)(Silness & Loe 1964) score   : 2- 3 
 
EXCLUSION CRITERIA 
� Subjects having taken antibiotics/any other medications prior to or during the trial. 
� Any systemic disorders that would contraindicate the periodontal therapy. 
� Pregnant or Lactating women  
� Smokers 
� Patient allergic to chlorhexidine  gluconate  
 
METHODOLOGY 
� A special preforma was designed for the present study. 
� Split mouth technique. 
� Group I (Right Side)            SRP +   Chlorhexidine gel(0.2%) 
� Group II (Left Side)             SRP +  Chlorhexidine varnish 
                                                  (1% CHX   & 1%Thymol) 
� Periodontal pack application. 
� Recall at 1 and 4 weeks.    
 
STEPWISE PROCEDURE USED IN THE STUDY: 
The study was carried out on 30 subjects who fulfilled the inclusion and exclusion criteria of the study. Ethical 
approval was obtained from the institutional review board before the commencement of the study. All potential 
participants were explained the need and design of the study. Only those subjects who consented by written 
informed consent for the study were included. Data was collected from the subjects as they could fulfill all the 
criteria defined in the study. 
 
The clinical parameters of the patients were evaluated at baseline (Zero day) and 4 weeks. 
1. Plaque  index(Silness and Loe 1964) 
2. Gingival Index (Loe and Silness 1963) 
3. Pocket depth measurement using William s graduated probe. 
 
PROCEDURE OF PERIODONTAL THERAPY: 
After fulfilling inclusion and exclusion criteria patients with localized or generalized chronic periodontitis cases 
were selected for the present study (Fig-1). Scaling was performed by piezoelectric ultrasonic scalers and root 
planing was performed by area specific Gracey curettes under the strict aseptic condition. After thorough scaling and 
root planning,probing pocket depth was re-determined followed by the local drug delivery fig 3.  
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Group I:Right side was completely dried using air syringe and then the site was isolated with cotton rolls to prevent 
contamination from saliva. The local drug delivery system consisting of 0.2% Chlorhexidine(CHX) Gel was placed 
in the periodontal pockets by applicator tips or syringe with a needle attached to it. Fig-4a 
 
Similarly in Group II: on left side the local drug delivery system consisting of chlorhexidine varnish (1% CHX   & 
1%Thymol) was placed in the periodontal pockets through a syringe with a needle attached to it. The pocket opening 
was covered by coe-pak to retain the material in the pocket, as well as to prevent the ingress of oral fluids.Fig-4bThe 
clinical parameters such as Plaque  index(Silness and Loe 1964) Gingival Index (Loe and Silness 1963) Pocket 
depth measurement using Williams graduated probe were evaluated at 4 (Fig-5b) 4weeks. 
 
CHRONIC PERIODONTITIS PATIENTS 
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Photograph showing application of chlorhexidine gel and chlorhexidine varnish 

 

 
        
Photograph showing probing pocket depth determination at 4 weeks 
 
STATISTICAL ANALYSIS 
Mean of standard deviation of parameters like pocket depth, gingival index, plaque index was computed and then 
compared between the study groups by using un-paired‘t’ test. Level of significance was kept P < 0.05  
 

RESULTS 
 

Gingival indices: The mean score of gingival index for group 1 and group 2 are 2.51±0.36 (Baseline), 2.02±0.41 
(four weeks). 2.45±0.45 (Baseline), and 1.59±0.36(four weeks) respectively. Although both the groups showed 
improvement in gingival indices from baselineto four weeks, the results obtained by group 2 (Chlorhexidine 
varnish) were better than group 1. The difference between the groups were statistically significant. (Table1, graph 1) 
Plaque indices: The mean score of plaque index for group 1 and group 2 are 2.63±0.36 (Baseline), 1.94±0.55 (four 
weeks). 2.61±0.47 (Baseline), and 1.58±0.35 (four weeks) respectively. Although both the groups showed 
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improvement in gingival indices from baseline to four weeks, the results obtained by group 2 (Chlorhexidine 
varnish) were better than group 1. The difference between the groups were statistically significant. (Table2, graph 2) 
Probing pocket depth: pocket depth was measure in both groups at baseline and four weeks. Pocket depth reduction 
was higher in group 2 than group 1. The differences between the groups were statistically significant. (Table3, 
Graph 3) 
 

TABLE NO.1: COMPARISON OF GINGIVAL INDEX IN GROUP I & GROUP II 
 

GROUP S DAY  0 DAY 30 DIFFERENCE 
I 2.51±0.36 2.02±0.41 0.49±0.33 
II 2.45±0.45 1.59±0.36 0.86±0.42 

t value 0.504 4.265 3.787 
P value 0.616 < 0.001* < 0.001* 

 
GRAPH NO.1:  COMPARISON OF GINGIVAL INDEX IN GROUP I & GROUP II 

 

. 
 

TABLE NO.2: COMPARISON OF PLAQUE INDEX IN GROUP I & GROUP II 
 

 I   2.63±0.36   1.94±0.55  0.69±0.39  
II   2.61±0.47   1.58±0.35  1.02±0.46  

t value    0.215     2.712    3.021  
P value    0.831  < 0.009*  < 0.004* 

* Denotes statistical significant 
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GRAPH NO.2: COMPARISON OF PLAQUE INDEX IN GROUP I & GROUP II 
 

. 
 

TABLE NO.3: COMPARISON OF PROBING POCKET DEPTH IN GROUP I & GROUP II 
 

 I   5.27±0.74   4.37±0.76  0.9±0.40  
II   4.93±0.74   3.63±0.66  1.3±0.53  

t value    1.745     3.954    3.272  
P value    0.86  < 0.001*  < 0.002* 

* Denotes statistical significant 
 

GRAPH NO.3: COMPARISON OF PROBING POCKET DEPTH IN GROUP I & GROUP II 
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DISCUSSION 
 

Even though the outcome of mechanical debridement usually satisfies in terms of reduction in probing depth and 
bleeding on probing, difficulties reaching the bottom of the pocket can lead to its failure. Furthermore, some 
microbiota simply cannot be mechanically eradicated, indeed bacterial invasion in cementum, radicular dentin and 
the surrounding periodontal tissues has been reported [5]. 
 
Various antibiotics and antimicrobial agents have been suggested as adjunct to enhance mechanical plaque control. 
Chlorhexidine has been described as an ideal antimicrobial agent which is clinically effective in reducing plaque and 
gingivitis, affects pathogenic flora. (Vander ouderaa 1991)[3]. 
 
 Chlorhexidine is a bisbiguanide antiseptic, being a symmetrical molecule consisting of four chlorophenyl rings and 
two biguanide groups connected by a central hexamethylene bridge. The antiseptic binds strongly to the bacterial 
cell membranes. At low concentration this results in increased permeability with leakage of intracellular components 
including potassium (Hugo and Longworth 1964,1965). At high concentration, chlorhexidine causes precipitation of 
bacterial cytoplasm and cell death [6].The consideration that professionally applied chlorhexidine varnish and gel 
overcomes the non-compliance of the patient as opposed to mouth rinses make them an appealing vehicle for 
chlorhexidine delivery [3]. 
 
The present study was carried out with the objective to evaluate and compare the efficacy of chlorhexidine varnish 
(cervitec) and chlorhexidine gel (cervitec) as an adjunct to scaling and root planing in the treatment of mild to 
moderate periodontal pockets for a period of 4 weeks.In the present study at baseline between the two groups there 
was no statistically significant difference in mean plaque index score, gingival index score, probing pocket depth 
and both the groups showed statistically significant reduction in mean plaque index, gingival index and probing 
pocket depth at 4 weeks when compared to baseline (day 0). These findings are in accordance with Oosterwaal PJM 
(1991) Unsal E et al (1994)Cosyn J (2007) R Amita (2011)[3]. 
 
The results of the present study  also showed that treatment strategy supplementing scaling and root planing with 
subgingival chlorhexidine varnish application provides significantly greater reduction in plaque score, gingival 
score, probing pocket depth when compared scaling and root planing with chlorhexidine gel application. These 
findings are in accordance with the results obtained in studies done by Cosyn J (2005), [2]Rodrigues Ivana Ferreira 
Gomes (2007)[10]. 
 

CONCLUSION 
 

Subgingival application of chlorhexidine varnish after scaling and root planing is beneficial in treating mild to 
moderate periodontal pockets when compared to chlorhexidine gel application after SRP.  
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Comparative evaluation of the most reliable 
posterior reference point of Camper’s plane in 
relation with hamular notch‑incisive papilla plane 
with change in gender of edentulous subjects: 
A cephalometric study
Kirandeep Kaur, Santosh Y. Nelogi, Raghunath Patil

Abstract
Statement of the Problem: Camper’s plane is widely used to orient occlusal plane in 
edentulous patients, but the most reliable posterior reference point of Camper’s plane is 
controversial.

Purpose: The purpose of this study was to evaluate the most reliable posterior reference 
point of Camper’s plane in relation with hamular notch‑incisive papilla (HIP) plane with 
change in gender of edentulous subjects.

Materials and Methods: The study was performed on 20 males and 20 females in the age 
group of 50–65 years. The conventional method of primary and secondary impression making 
was followed. The deepest point of the right hamular notch and the center of the incisive 
papilla was marked with an indelible marker on the master casts. Two spherical metal ball 
bearings of 3.1 mm were attached to the cast at the marked points, using cyanoacrylate 
resin. Autopolymerizing acrylic resin was adapted over the cast to construct the temporary 
denture base. Three spherical metal ball bearings were attached to superior, middle, and 
inferior part of the tragus and one at the ala of nose. A lateral cephalogram was made 
placing the temporary denture base in position intraorally. Cephalometric image analysis 
was done using Adobe Photoshop CS5.

Results: Descriptive statistics of the data showed, in males, Camper’s plane with superior 
point on tragus has a mean score of 8.71 ± 4.45, with middle point on tragus has 4.35 ± 3.17 
and an inferior point on tragus has 4.01 ± 2.23. In females, Camper’s plane with superior 
point on tragus has a mean score of 5.65 ± 2.64, with middle point on tragus has mean 
score of 2.71 ± 2.51, and inferior has 5.72 ± 3.09.

Conclusion: Within the limitations of the study, it was concluded that in males, Camper’s 
plane with posterior reference point as inferior border of tragus was the most parallel to HIP 
plane and in females, middle border of tragus was most parallel as the posterior reference 
point of Camper’s plane in relation to HIP plane.

Key Words: Camper’s plane, hamular notch‑incisive papilla plane, posterior reference point
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Introduction

Complete denture construction is a product of  
biological sciences as well as sound mechanical 
principles. Construction of  a prosthesis that is in 
harmony with patient’s stomatognathic system is 
the ultimate aim of  prosthetic dentistry. Complete 
denture prosthesis places numerous factors which 
are associated with prosthesis and are in the control 
of  operator.[1]

The occlusal plane, lost in patients rendered edentulous, 
should be relocated if  complete dentures are to be 
esthetically and functionally satisfactory. Determination 
of  optimum level and inclination of  occlusal plane in an 
edentulous mouth is one of  the key factors in governing 
occlusal balance and esthetics.[2]

The plane of  occlusion is formed after joining the 
incisal edges of  the mandibular central incisors to the 
distobuccal cusps of  the mandibular first molars. As 
defined in the Glossary of  Prosthodontic Terms, the 
occlusal plane is, “the common plane established by the 
incisal and occlusal surfaces of  the teeth.” Improper 
orientation of  this plane jeopardizes the coordination 
between the components of  oro‑facial articulatory 
complex and also affects the esthetics.[3,4]

Many methods have been used to establish the lost 
occlusal plane in complete denture prosthodontics. 
However, no single method seems to be fully accepted. 
Contemporary concepts advocate establishing the plane 
of  occlusion as close as possible to the position, which 
was previously occupied by the occlusal plane of  the 
natural teeth to ensure normal function of  the cheek, 
tongue, and masticatory muscles.[5,6]

Various methods utilize intraoral and extraoral 
landmarks for orientation of  the occlusal plane. Intraoral 
landmarks that have been suggested to clinically 
determine the position of  the occlusal plane are the 
upper lip, lateral margins of  the tongue, retromolar pad, 
parotid papilla, and buccinators groove.[7,8]

The assessment of  the patient’s occlusal plane has 
been performed by comparing the inclination of  an 
occlusal plane with selected craniofacial reference 
planes such as Frankfort horizontal plane and Camper’s 
plane using lateral cephalograms and photographs. In 
dentate individuals, the inclination of  occlusal plane is 
generally compared with Frankfort horizontal plane.[9] 
The Camper’s plane or the ala‑tragus line (ATL) is used 
for occlusal plane orientation in completely edentulous 
patients.

The hamular notch‑incisive papilla (HIP) plane of  
occlusion was the result of  studies begun in 1960 by 
Cooperman and Willard. HIP plane can quite predictably 
reproduce occlusal plane. This plane remains unaltered 
even with the loss of  teeth, as incisive papilla remains in 
a constant position. These landmarks appeared to be least 
affected by residual ridge resorption and remained visible. 
This plane can be used in the determination of  inclination 
of  occlusal plane during complete denture construction.[10]

Extraorally, the technique of  using the ATL to establish 
the lost occlusal plane is well documented. However, 
the definitions of  ATL cause confusion, because of  the 
exact points of  reference do not agree.[9]

It is surprising how much vagueness exists as to exact 
nature of  ATL. Hence, a study was taken up with the 
first objective as which is the most reliable posterior 
reference point of  ala‑tragus in relation to HIP plane 
and the second was to see any difference in posterior 
reference point of  ala‑tragus with change in gender.

Materials and Methods

The study was conducted on patients reporting to the 
Department of  Prosthodontics, KLE V.K Institute 
of  Dental Sciences, Belagavi in the age group of  
50–65 years. A written and informed consent was 
obtained for radiography and documenting purposes:
•	 The	study	was	conducted	on	edentulous	subjects	

between two groups with change in gender
•	 Group	1	included	20	male	subjects	between	50	and	

65 years age group
•	 Group	2	 included	20	 female	 subjects	between	50	

and 65 years of  age group
•	 The	conventional	method	of 	primary	and	secondary	

impression making was followed
•	 The	deepest	point	of 	the	right	hamular	notch	and	

the center of  the incisive papilla was marked with 
an indelible marker on the master casts.

•	 Two	spherical	metal	ball	bearings	of 	3.1	mm	were	
attached to the cast at the marked points, using 
cyanoacrylate resin

•	 Autopolymerizing	acrylic	 resin	was	adapted	over	
the cast, using the sprinkle‑on method, to construct 
the temporary denture base

•	 Three	spherical	metal	ball	bearings	were	attached	
to superior, middle, and inferior part of  the tragus 
and one at the ala of  nose

•	 A	lateral	cephalogram	was	made	placing	the	temporary	
denture base in position intraorally [Figure 1]

•	 Cephalometric	image	analysis	was	done	using	Adobe	
Photoshop CS5
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•	 The	measurement	 scale	was	 set	 individually	 for	
every patient [Figure 2]

•	 The	angle	between	the	 two	 lines	 that	 is	between	
Camper’s plane (superior, middle, inferior edge) 
and the HIP plane was measured and recorded 
individually [Figure 3]

•	 The	values	were	subjected	to	statistical	analysis.

Results

Descriptive statistics of  the data showed, in males, 
Camper’s plane with superior point on tragus has a mean 
score of  8.71 ± 4.45, with middle point on tragus has 
4.35 ± 3.17 and inferior point on tragus has 4.01 ± 2.23. In 
females Camper’s plane with superior point on tragus has 
mean score of  5.65 ± 2.64, with middle point on tragus has 
a mean score of  2.71 ± 2.51 and inferior has 5.72 ± 3.09.

Discussion

The Glossary of  Prosthodontic Terms‑8 defines an 
occlusal plane as “the average plane established by the 
incisal and occlusal surfaces of  the teeth. In general, 
it is not a plane but represents the planar mean of  the 
curvature of  these surfaces.”[10]

The occlusal plane is normally established anteriorly 
according to esthetics of  patient and posteriorly parallel 
to Camper’s plane. The use of  ATL for determination 
of  occlusal plane has been a topic of  debate over past 
many years. This is because various researchers cannot 
come to a consensus as to which tragal reference should 
be used for formation of  ALT.[1] Hence, a study was 
undertaken to comparatively evaluate the most reliable 
posterior reference point of  Camper’s plane in relation 
to HIP plane, with change in gender of  edentulous 

patients.

In this study, digital lateral cephalogram was used to 
study the relationship between three Camper’s planes 
with posterior reference points as superior, middle, 
inferior part of  the tragus and HIP plane. Stainless 
steel spherical bearings were adhered to the superior, 
middle, and inferior points of  the tragus of  the right ear 
using adhesive tape. A stainless steel spherical bearing 
was also placed at the inferior border of  the ala of  the 
nose using surgical adhesive tape. Subjects with study 
templates were subjected to lateral cephalograms.

To reduce manual errors, cephalometric tracings were 
done using Adobe Photoshop CS5 software and the soft 
copy of  the cephalogram. The measurement scale was set 
for each cephalogram. Lines were drawn connecting metal 
ball bearing at the incisive papilla and the right hamular 
notch. Three lines were drawn connecting the stainless 
steel spherical bearings placed on the superior, the middle, 
and the inferior points on the tragus and the ala of  the nose. 
These lines were therefore marked as CPS, CPM, and CPI, 
respectively. The angles between CPS‑HIP, CPM‑HIP, and 
CPI‑HIP, respectively were measured and recorded.

Descriptive statistics of  the data show that Camper’s 
plane superior was maximum and Camper’s plane 
inferior was minimum in males. In females, mean values 
for Camper’s plane inferior were maximum and Camper’ 
plane middle were minimum.

This indicates that Camper’ plane with an inferior point 
on tragus is the most parallel in males. A study carried 
out by Karkazis and Polyzois also advocates the use of  
the inferior border of  tragus as a posterior landmark.[11] 
According to them, the inferior border of  tragus is an 
excellent equivalent soft tissue landmark to the lower 
border of  the external auditory meatus.

In females, Camper’ plane with middle point on tragus is 
most parallel to HIP plane. Ismail and Bowman, Spratley 
are in favor of  these results.[12]

Figure 1: Lateral cephalogram showing radio‑opaque metal ball 
bearings Figure 2: Measurement scale set in Adobe Photoshop CS5
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It is an evident from the results that, the HIP plane is parallel 
to the Camper’ plane. Hence, HIP plane can be considered as 
standard plane in complete denture fabrication. In support 
of  these results Jayachandran et al. in their study conducted 
on dentulous and edentulous subjects concluded HIP plane 
parallel to occlusal plane.[2] Fu et al. in their study conducted 
on dentulous subjects stated that occlusal plane drawn 
through the buccal cusp tips of  maxillary teeth had better 
parallelism with the HIP plane.[8]

The Camper’s plane formed with the posterior reference 
point as an inferior point of  the tragus is relatively 
parallel to the CPI‑HIP plane in males. In females, the 
CPM, i.e., the ATL formed by joining the ala of  the nose 
to the middle point on the tragus of  the ear is relatively 
parallel to the HIP plane.

In support of  results seen in males Simpson et al. state 
that Camper’s plane is a line running from the ala of  the 
nose to the inferior border of  the tragus.[12]

Hindocha et al. conducted research to determine the 
relationship between the plane of  occlusion and the 
Camper’s line ATL using lateral cephalograms in 
dentulous subjects. According to them the tragal 
reference in this study population was more toward the 
inferior of  the tragus.[13]

In support of  results seen in females, Ismail and 
Bowman describe it as a line passing from the ala of  the 
nose to the center of  the tragus of  external auditory 
meatus. Spratley also describes it as a line running from 
the center of  the ala to the center of  the tragus.[12]

The Glossary of  Prosthodontic Terms defines it as a line 
running from the inferior border of  the ala of  the nose 

to some defined point on the tragus of  the ear, usually 
considered to be the tip of  the tragus.[10]

In contrast to the above results, Lloyd, Anthony, and 
Miller define it as a line running from the inferior border 
of  the ala of  the nose to the superior border of  the 
tragus.[12]

Boucher defines it as the line running from the inferior 
border of  the ala of  nose to the superior border of  the 
tragus of  the ear.[12]

Gupta et al. fabricated an occlusal plane analyzer and 
concluded that the posterior reference point of  Camper’s 
line was middle point for 72% of  the males and superior 
point for 80% of  females.[14]

Trapozzano also used the upper border of  the tragus as 
a reference point.[12] Sadr and Sadr in their photographic 
study on dentulous subjects concluded that the superior 
border of  the tragus is suggested as the posterior 
reference for ATL.[15]

This study has also emphasized the use of  middle border 
of  tragus as the most reliable posterior reference point 
to mark Camper’s plane for occlusal plane orientation 
in females which complies with Ismail and Bowman, 
Spratley and Glossary of  Prosthodontic Terms.[10,12]

On the other hand, this study does not agree with the 
findings of  Boucher, Gupta, Tropozanno, and Sadr, who 
suggested the use of  superior border of  tragus as the 
most reliable posterior reference point of  Camper’ plane 
to orient occlusal plane.[12‑15]

Conclusion

Within the limitations of  the present cephalometric 
study to determine the most reliable posterior reference 
point of  Camper’s plane with change in gender of  
edentulous patients has shown that. The HIP plane is 
parallel to the Camper’s plane. There is the difference in 
the most reliable posterior reference point of  Camper’s 
plane with change in gender of  edentulous subjects. In 
males, the Camper’s plane formed with the posterior 
reference point as inferior border of  the tragus is most 
parallel to CPI‑HIP plane. Hence, it can be taken as the 
acceptable reference point to mark Camper’s plane for 
orientation of  occlusal plane in males in the age group 
of  50–65 years whereas.

In females, the Camper’s plane formed with the posterior 
reference point as middle border of  the tragus is most 
parallel to CPM‑HIP plane. Hence, it can be taken as 

Figure 3: Angle recorded between campers plane hamular 
notch‑incisive papilla plane

[Downloaded free from http://www.ijournalhs.org on Thursday, September 29, 2016, IP: 182.48.226.186]



Kaur, et al.: Most reliable posterior reference point of Camper’s plane

169Indian Journal of Health Sciences  May-Aug 2016  Vol 9  Issue 2

the acceptable reference point to mark Camper’s plane 
for orientation of  the occlusal plane in females in the 
group of  50–65.
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A comparative study for the selection of anterior 
teeth by correlating the combined width of 
six maxillary anteriors to the curved distance 
measured on occlusal rims for Indian and 
Malaysian population
Samiksha Dubey, Raghunath Patil

Abstract
Statement of the Problem: The distance between the canines is usually measured around 
the curvature of the wax occlusal rim; however, most manufacturer’s mold charts provide 
the measurements of the artificial six anterior teeth as if they were on a straight line.

Purpose: To assess the correlation between  combined mesiodistal width (CW) of six maxillary 
anterior teeth and  curved distance (CD) from distal surface of one canine to the other 
measured on the occlusal rim for Indian and Malaysian population.

Materials and Methods: Seventy maxillary dentate casts were used (35 Indians and 35 
Malaysians). The width of each maxillary anterior tooth was measured using modified Vernier 
caliper. The CW of six anterior teeth corresponded to the sum of the width of each anterior 
tooth. Putty indexes were made on the labial surface of anterior teeth, and the casts were 
made partially edentulous by trimming the six anterior teeth. Occlusal rims were prepared 
with the help of index. The CD between the distal surface of one canine to the other was 
measured on the rim by ligature wire adapted across the center of the rim and measured 
using the Vernier caliper. Unpaired t‑test/Pearson correlation and linear regression analysis 
were used to find out the correlation.

Results: Pearson correlation test for CW and CD was statistically significant for both the 
groups (Indians [r = 0.820] and Malaysians [r = 0.941]) linear regression equations were 
obtained: Indians (CD = 1.1 [CW] − 12.4) and Malaysians (CD = 1.1 [CW] − 11.0).

Conclusion: The CD can be related to the CW of six anterior teeth for both (Indians and 
Malaysians) and can be used in the clinical practice for selecting the comparatively accurate 
mold size. In broader sense, the CD for Indians will be 6–8 mm greater than the combined 
width, while for Malaysians, it will be 5–7 mm greater than the combined width.

Key Words: Anterior teeth, combined mesiodistal width, curved distance, tooth molds
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Introduction

Esthetics is the branch of  philosophy and psychology 
which deals with beauty, sensations, emotions, and 
function of  human mind. The face is the most expressive 
part of  human body that leads to the individual’s social 
acceptance and is an integral part in achieving esthetics. 
Smile designing for edentulous patients relies on the 
selection of  form, size, color, material, and disposition of  
artificial denture teeth. Various such methods have been 
investigated in the past. The earlier artificial anterior 
teeth failed to simulate the exact life‑like appearance. 
They used to be carved by nondentist skilled artists and 
thus, each mold stood unique in their form and size. The 
evolution of  smile designing was not based upon the 
specific techniques or suggestions. Despite of  all efforts, 
no universally accepted method has been established to 
meet the desired goal. In the last few decades, dentistry 
has placed lot of  emphasis on esthetics for edentulous 
patients.[1] It has become an obligation for clinicians to 
understand beauty, harmony, balance, proportion, and 
individual’s psychosocial well‑being to achieve esthetics 
for edentulous individuals.[1,2] Thus, the selection of  
anterior teeth in edentulous patient becomes a primary 
concern during fabrication of  complete dentures for 
achieving acceptable esthetics.

Primary factors contributing to a harmonious anterior 
dentition are the size, shape, and arrangement of  
maxillary anterior teeth. This fact becomes challenging 
when preextraction records are not available. In that 
case, systemic approach is needed, several anatomic 
measurements have been suggested, including the 
bizygomatic width, interpupillary distance, interalar 
width, intercanthal dimension, sagittal cranial diameter, 
interbuccal frenum distance, philtrum width, and 
intercommissural width.[3] However, no single predictor 
was accurate enough for clinical application.[3] Therefore, 
it appears that more than one variable is needed to 
predict the width of  maxillary anterior teeth.[3]

Various manufactures provide different molds or mold 
charts with the measurement of  six anterior teeth as 
they are arranged in straight line. Only few of  them 
provide these molds or mold charts in a curved line 
from one canine to the other canine. Some of  the 
authors suggest that these curve measurements can be 
obtained by subtracting some values; however, they did 
not explain how these values were obtained.[1]

Some authors recommend the selection of  denture teeth 
for different ethnic groups, but the published guidelines 
were probably based on data from ethnic majority and may 
not apply to ethnic minorities.[1] Prosthodontic literature 

lays more emphasis on white population and different 
ethnic groups in their samples were not identified.[1]

Encouraged by the fact this study has been conducted to 
correlate the combined mesiodistal width (CW) of  six 
maxillary anterior teeth, which gives the straight line 
measurement to the curved distance (CD) from distal 
surface of  one canine to the other measured over the 
occlusal rims in two ethnic groups, i.e., the Indian and 
Malaysian population.

Materials and Methods

Source of data

Subjects in the age group of  18–28 years were included 
in the study. Informed consent was taken from all 
participants regarding the objectives and methodology 
of  the study.

Inclusion criteria

Seventy dentate subjects (35 Malaysians, 35 Indians) in 
the age group of  18–28 years were selected by random 
sampling method for the study.

Exclusion criteria

• Subjects with any facial abnormality
• Subjects with congenital dental defects
• Subjects undergoing or with history of  orthodontic 

treatment
• Subjects with any kind of  restorations on anterior 

teeth
• Subjects with attrition, abrasion, or erosion of  the 

anterior teeth
• Subjects with periodontal disease
• Subjects with any kind of  malocclusion.

Methodology

•	 Seventy dentate subjects (35 Malaysians, 35 Indians) 
in the age group of  18–28 years were selected for 
the study by random sampling method. Informed 
consent was taken from all participants regarding 
the objectives and methodology of  the study

•	 Appropriate sized perforated metal stock tray was 
selected for each of  them. Impression was made using 
irreversible hydrocolloid impression material (mixed 
with recommended water powder ratio)

•	 Cast was obtained after pouring the impression with 
Type III dental stone (mixed with recommended 
water powder ratio)

•	 Base was poured for the cast using dental 
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plaster (mixed with recommended water powder 
ratio) and trimmed over model trimmer till 4 mm 
of  land area was remaining [Figure 1]

•	 Beaks of  the Vernier caliper were modified by 
attaching scalpel blade number 11 to them so as to 
increase their proximal adaptation

•	 The mesiodistal width of  the six maxillary anterior 
teeth was measured at their proximal contact area 

Figure 1: Obtained dental stone cast for maxillary arch

Figure 3: Putty consistency addition silicon elastomeric impression 
material adapted on the labial surface of anterior teeth of the cast to 
make the index

Figure 2: Measuring the mesiodistal width of anterior teeth with 
modified Vernier caliper

Figure 4: Modeling wax adapted and contoured according to the putty 
index to make occlusal rim

Figure 5: Canine marks were transferred on to the rim and ligature 
wire adapted over the labial surface from canine to canine

Figure 6: Ligature wire straightened and measured with Vernier caliper
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with the help of  modified Vernier caliper [Figure 2]
•	 These measurements were then summed up to 

obtain the CW of  the six maxillary anterior teeth
•	 Then, index was made for the labial curvature of  

the anterior teeth by using putty viscosity addition 
silicon elastomeric impression material [Figure 3]

•	 Markings were made on the casts corresponding to 
the distal surfaces of  the canines. Then, six anterior 
teeth were removed with the help of  tungsten 
carbide bur, and the surface was smoothened with 
the sand paper for all the casts

•	 Occlusal rim was made with modeling wax, and 
the labial surfaces were contoured using the 
prefabricated putty index [Figure 4]

•	 The markings corresponding to the positions of  
the canines were transferred on to the rims. The 
distance between these two markings was measured 
using a ligature wire at the center of  the rim. The 
ligature wire was measured with the help of  the 
Vernier caliper [Figures 5 and 6]

•	 This procedure was followed for 35 Indian subjects 
and 35 Malaysian subjects. All the procedures were 
performed by the single operator

•	 To conduct an unbiased study, double blinding technique 
was used in which the real identity of  the samples was 
masked and 1 and 2 codes were given to the Indian 
and Malaysian casts, respectively, by personnel other 
than the investigator that was not disclosed to the 
investigator, while obtaining the measurements and so 
to the statistician while doing the analysis. Then, the 
results obtained were decoded by the same personnel.

Results

The measurements for CW and CD, i.e., the CW and 
the CD were then correlated, and the results of  two 
groups the Indian and Malaysian population were 
compared. The results have shown that the mean CW 
for Indian population is 49.2343 ± 3.58425 and for 
Malaysian population, it is 47.7669 ± 3.87592 having a 
mean difference of  1.46 and P = 0.50 [Table 1]. This 
shows that the mean value for the combined width is 
greater for the Indian population than the Malaysians, 
and there is no statistically significant difference for the 
two groups. Similarly, the mean CD when measured for 
the Indian population came out to be 53.0840 ± 2.52754, 
which is higher than the mean CD for the Malaysian 
population, which is 52.0549 ± 3.22547. The mean 
difference between the two values is 1.02 with P = 0.193, 
which is statistically insignificant [Table 2]. But when 
the two measurements, i.e., the combined widths and 
the CD were compared, the results came out to be 
statistically significant for both the groups. For Indian 

Table 1: Comparison of mean score of combined 
mesiodistal widths between Indians and 
Malaysians

Group n Mean SD Mean 
difference

t P

CW 1 35 49.2343 3.58425 1.46 1.664 0.50
2 35 47.7669 3.87592

SD: Standard deviation, CW: Combined mesiodistal width

Table 2: Comparison of mean score of curved 
distance between Indian and Malaysian population

Group n Mean SD Mean difference t P
CD 1 35 53.0840 2.52754 1.02 1.486 0.193

2 35 52.0549 3.22547
SD: Standard deviation, CD: Curved distance

Table 3: The Pearson correlation between curved 
distance and combined mesiodistal width in 
Indian population

CW CD
CW

Pearson correlation 1 0.820
Significant (two-tailed) 0.000
n 35 35

CD
Pearson correlation 0.820 1
Significant (two-tailed) 0.000
n 35 35

CW: Combined mesiodistal width, CD: Curved distance

Table 4: The Pearson correlation between curved 
distance and combined mesiodistal width in 
Malaysian population

CW CD
CW

Pearson correlation 1 0.941
Significant (two-tailed) 0.000
n 35 35

CD
Pearson correlation 0.941 1
Significant (two-tailed) 0.000
n 35 35

CW: Combined mesiodistal width, CD: Curved distance

population, the coefficient (r) was obtained as 0.820 
showed strong correlation and the coefficient was 
statistically significant (P < 0.001) [Table 3]. Similarly 
for Malaysian population, the coefficient (r) was obtained 
as 0.941 showed strong correlation and the coefficient 
was statistically significant (P < 0.001) [Table 4]. By 
observation, it was seen that CD is greater than the 
combined width in both the groups, so a linear correlation 
is obtained between them and linear regression equations 
were obtained: Indians (CD = 1.1 [CW] − 12.4) and 
Malaysians (CD = 1.1 [CW] − 11.0). Racial variations 
were found regarding the number of  millimeters to be 
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subtracted from CD to obtain CW. For the Indian group, 
those numbers ranged from 6 mm to 8 mm and for the 
Malaysian group numbers ranged from 5 mm to 7 mm. 
Hence, it can be stated that based on the data obtained in 
this study, the null hypothesis that there is no correlation 
between the CW of  six maxillary anterior teeth and 
the CD measured on the occlusal rim and there is no 
significant difference between Indian and Malaysian 
population in the obtained results was rejected. A clear 
relationship between the CD and the CW measurements 
was observed in both the groups studied.

In Table 3, the following coefficients (r) were obtained for 
Indian population = 0.820 showed strong correlation and 
the coefficients were statistically significant (P < 0.001).

In Table 4, the following coefficients (r) were obtained 
for Malaysian population = 0.941 showed strong 
correlation and the coefficients were statistically 
significant (P < 0.001).

Discussion

Among the various concerns regarding the selection of  
anterior teeth, this study was related for the selection 
of  appropriate size of  the mold. If  the preextraction 
records are available, this procedure is quite simple; 
however, unfortunately, most of  the patients which are 
encountered in day to day dental practice are either 
previous denture wearers or have lost their teeth long 
before with relevant records available. In such instances, 
the selection of  anterior teeth basically depends on 
the skill and experience of  the dentist. Most of  the 
subjective methods used commonly in practice result 
in marking either the estimated positions of  tip or the 
distal surface of  the canines on either sides of  the rim. 
However, no single predictor was accurate enough for 
clinical application.[3] So to avoid the errors caused while 
marking the position of  canines, none of  the subjective 
methods were used. Instead the distal surfaces of  the 
canines were marked before the trimming of  the teeth 
from the casts and the same were then transferred on 
to the rims and CD was measured. This eliminates the 
discrepancies caused by inaccurate estimation of  canine 
positions on the rims enabling the exact correlation of  
the CD and CW.

Whenever the clinician establishes the vertical jaw 
relation for the patient, the first step is the establishment 
of  the labial contour of  the maxillary occlusal rim. The 
most common method employed for this is checking 
the labial fullness of  the upper lip. The estimate of  the 

final labial fullness is made by the dentist on the basis 
of  the appearance of  the facial esthetics. This method 
is purely subjective and varies from dentist to dentist 
depending upon his experience and perception of  the 
various facial features. So to remove these variations 
and errors while contouring the labial surfaces of  the 
occlusal rim in the present study, putty consistency of  
addition silicone elastomeric impression material was 
adapted over the labial surface of  all the casts from 
one canine to the other and adapted over the occlusal 
surfaces of  the premolar before trimming the teeth. 
Once the teeth were trimmed, these putty indexes were 
seated back taking the occlusal surfaces of  the premolars 
as reference to ensure proper seating of  the indexes and 
then the soften wax is adapted according to the index. 
This ensures the exact duplication of  the labial contour 
anterior teeth on to the rims leading to more accurate 
correlation between the two measurements.

All the procedures were performed by the single operator 
minimizing the subjective errors at each step. Double 
blinding technique was used in which the real identity 
of  the samples was masked and 1 and 2 codes were 
given to the Indian and Malaysian casts, respectively, 
by personnel other than the investigator that was 
not disclosed to the investigator while obtaining the 
measurements and so to the statistician while doing 
the analysis. Then, the results obtained were decoded 
by the same personnel this makes the study free from 
any subjective bias.

Another concern is the selection of  denture teeth for 
different ethnic groups.[4,5] Latta et al.[6] have estimated 
the width of  mouth, interalar width, bizygomatic width, 
and interpupillary distance, and they found that the 
widths varied widely, even when the population was 
separated into groups by sex and/or race. For the 
wider application of  the obtained results, this study 
was performed for two ethnic groups the Indian and 
the Malaysian populations.

One of  a similar kind of  study was conducted by 
Varjão and Nogueira in 2012,[1] on 160 dentate 
subjects of  four ethnic groups (40 whites, 40 blacks, 
40 multiracial, and 40 Asians), the mean CD and 
CW values (in mm) obtained were as follows: 
Whites (CD = 52.12; CW − 45.65); blacks (CD = 56.10; 
CW = 48.13); multiracial (CD = 53.58; CW = 46.54); 
and Asians (CD = 53.29; CW = 46.60). Statistically 
significant (P < 0.001) correlations between CD 
and CW measurements were observed for all ethnic 
groups studied (whites, r = 0.957; blacks, r = 0.803; 
multiracial, r = 0.917; and Asians, r = 0.881). The 
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following linear regression equations were obtained: 
Whites (CD = 1.1 [CW] +0.3); blacks (CD = 0.95 [CW] 
+9.3); multiracial (CD = 1.2 [CW] − 1.1); and 
Asians (CD = 1.0 [CW] +5). These results were quite 
similar to the values obtained in the present study. The 
only difference is the methodology; in their study the 
width of  each maxillary anterior tooth was measured 
on the casts with sliding calipers. The CD was measured 
directly over the casts, but in routine clinical practice, 
we do have to measure the CD over the occlusal rims 
and while making the occlusal rims, there are various 
procedural errors and errors related to the materials 
that are unavoidable that may account for the change 
in the measured CD and the linear correlation between 
the CD and CW. Therefore, in the present study, we 
have decided to measure the CD over the rims and then 
to relate it with the combined width obtained from the 
dentulous casts. This makes the present study clinically 
more relevant.

In studies conducted by LaVere et al. in 1994[7] and 
Wehner et al. in 1967,[8] it has been suggested that the 
curve measurement between the distal surfaces of  the 
canines can be converted to the combined width of  the 
six anterior teeth by subtracting 4–7 mm from the curve 
measurement; but these authors did not explain how 
those values were determined.[1] Study conducted by 
Baer and Reynolds[9] concluded by stating “collectively, 
these molds do not adequately represents the size 
distribution found in natural teeth”.

In the studies done by LaVere et al. in 1992 (Part I and 
Part II),[6,10] facial length and width were related to that of  
the natural maxillary central incisor, the combined width 
of  the 6 MAT was also documented for each subject. It is 
evident from the results that if  the Trubyte tooth indicator 
is used to select denture teeth for patients in the 20–30 year 
age group, more than 50% of  the teeth selected will be 
narrower than the natural incisors and 72% of  the teeth 
selected will be longer for both men and women.

A similar project was carried forward by them in 1994[7] 
that described the distribution and relative frequency of  
the 6 MAT widths. The anterior teeth measurements 
were made from distal aspect of  each canine across the 
facial surfaces of  the six anterior teeth by the use of  
a flexible plastic millimeter rule. They found that the 
denture teeth were predominantly in smaller sizes and 
the natural teeth were predominantly in the larger sizes. 
The gender‑based differences were also statistically 
significant.[7]

All these studies have shown that molds were provided 
with the measurements of  six anterior teeth arranged 

in a straight line which was smaller than the molds 
giving the curved measurements such as the Bioblend 
and 4–7 mm have to be added to get the curved 
measurement, which still have been proven to be 
smaller than the measurements from canine to canine 
when made over the natural teeth. In the present study, 
the millimeters which should be added to straight line 
measurements came out to be 6–8 mm for Indians and 
5–7 mm for Malaysians (>4–7 mm), which is more close 
to the measurements obtained from natural teeth of  
the patients.

Nevertheless, most manufacturers of  denture teeth 
provide mold charts with the measurements of  the 
six anterior teeth as if  they are arranged in a straight 
line (combined width), with just a few providing the six 
anterior teeth width on a curve, from the distal surface 
of  one canine to the other. Manufacturers also provide 
teeth arranged on flat cards. Thus, it is necessary to 
convert the flat measurement to a curve or vice versa 
accurately.[1]

Conclusion and Clinical Implication

While selecting the mold size for a particular patient 
the linear regression equations obtained from 
the study (Indians [CD = 1.1 (CW) − 12.4] and 
Malaysians [CD = 1.1 (CW) − 11.0]) can be used to find 
out the exact CW, which will be equal to the CW of  six 
anterior teeth placed in a straight line in a teeth set or 
the mold size provided by the manufacturer by simply 
measuring the CD over the rims and putting it in the 
equation. Thus helping the clinicians for the proper mold 
selection for the individual patient. In broader sense, 
the CD for Indian population will be 6–8 mm greater 
than the combined width, while for Malaysians, it will 
be 5–7 mm greater than the combined width.
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Influence of three different implant thread designs on stress 
distribution: A three‑dimensional finite element analysis
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INTRODUCTION

Challenges in partial or complete edentulism have been met 
by the prosthodontic rehabilitation of  the patient by different 
treatment options such as removable partial dentures, fixed 
partial dentures, and implant‑based restorations. Implants 
offer brighter prospect owing to the advantages of  improved 
functional efficiency, appearance, comfort, speech, and 
preservation of  hard and soft tissues in the oral cavity.[1]

The significance of  biomechanical aspects on the long 
term success of  osseointegrated implants has been 
emphasized.[2] Assuming this, determining how implant thread 
designs contribute to stress distribution in the bone under an 
applied load might be relevant in adapting to suitable clinical 
decision. Hence, this study determines the contribution of  

Purpose: Clinical success of implant prosthodontics is dependent in part upon the type of implant 
thread design. The selection of implant thread design plays an important role in the outcome of the 
treatment. This study was undertaken to evaluate the pattern of stress distribution using a finite element 
analysis; hence, the area which would be bearing maximum load for a given design would be arrived. 
Materials and Methods: Three implants with different thread designs, namely V-thread, buttress, and reverse 
buttress thread designs were considered and dimensions were standardized. The site considered was the 
mandibular molar region with cortical and trabecular bone assuming to be isotropic and homogeneous. 
The implant modeling was done with the  CATIA software. Vertical loads of 100N were applied. The stresses 
were calculated as Von Mises stress criterion. Results: Maximum stresses were seen at the cortical bone 
and were transferred to the implant. Minimum Von Mises stresses were seen with reverse buttress thread 
design at the cortical bone. The stresses were observed least at the cancellous bone and maximum at 
the implant. Conclusion: Hence, within the limitations of this study the results obtained can be applied 
clinically for appropriate selection of implant thread design for a predictable success of implant therapy.
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three different thread designs on stress distribution in the bone 
using a three‑dimensional (3D) finite element analysis (FEA).

Finite element method (FEM) is a numerical method of  
analyzing stresses and deformations in structures of  any 
given geometry. The structure is discretized into the so‑called 
“finite elements” connected through nodes.[3] The 3D FEA is 
considered as an appropriate method for investigation of  stress 
throughout a structure.[4] 3D FEA is an accepted technique 
used in the solution of  engineering problems and allows the 
researchers to predict the design feature optimizations.[5]

An important deciding factor for the success or failure of  
implant‑based rehabilitation is the manner in which stresses are 
transferred through the implant to the surrounding bone, and 
this is influenced by macroscopic criteria such as the geometry 
of  implant, structural metallurgy of  implant, and variations 
in thread designs and microscopic criteria such as the surface 
chemistry and microtopography.[6]

Initially developed in the early 1960s to the aerospace 
industry, FEA was introduced in 1976 to implant dentistry.[3] 
It is showing overwhelming capability and versatility in its 
applications in dentistry. A thorough understanding of  this 
phenomenon might lead to a reduction in the undesirable 
stresses assuring success in implantation.

MATERIALS AND METHODS

Three implants with different thread designs, namely V‑thread, 
buttress, and reverse buttress thread designs with similar 
dimensions were considered. The site considered was the 
mandibular molar region with cortical and trabecular bone 
assuming to be isotropic and homogeneous.[2] ANSYUS 
program was used to solve the stress analysis problems.

Finite element method
A 3D quantitative analysis requires a mathematical method, 
making use of  a geometric model accurate both in anatomical 
and physical characteristics, along with the use of  a computer, 
which has become an indispensable aid as far as 3D analysis are 
concerned. This involves the subdivision or discretization of  the 
structure under consideration into a number of  finite sections 
or elements. These elements are connected at intersections 
called nodes.[1] A complex structure or continuum so discretized 
may contain many elements, which can be arranged in two or 
three dimensions in layers, rather like bricks in a wall. The 
methods in which the model was created and loads were applied 
are as follows:
1. Detailed geometry of  the bone to be modeled: A 3D FE 

model was created to analyze the stress distribution in the 
bone around implants caused by an applied load. This 

includes application of  specialized software for the direct 
transformation of  3D information in image data from 
computed tomography (CT) into FEA meshes[1]

 In FEA, bone is modeled as isotropic, homogeneous, 
elastic, and linear material constants of  Young’s Modulus 
and Poisson’s Ratio[1] listed in Table 1. In an isotropic 
model, the properties are the same in all directions. The 
situation was simulated by placing an implant in the first 
molar region. A layer of  cortical bone of  2 mm is modeled 
around the implant neck, and the body is modeled as being 
embedded in the medullary bone.[7]

2. Implant to be modeled: Three implants with different 
thread designs, namely V‑shaped, buttress, and reverse 
buttress thread designs were considered for the study. The 
implant modeling was done with the CATIA software.

 The other geometric variables such as implant length, 
diameter, and surface composition were not considered. 
The dimensions standardized were implant length being 
12 mm,[6] diameter 4 mm,[6] thread length 0.5 mm,[8] thread 
pitch 1.2 mm,[9] thread depth 0.42 mm,[10] and thread 
angulations 45°[10] as depicted in Figure 1.

3. Boundary conditions: The boundary conditions modeling 
mandible were set to be fixed[11]

4. Bone‑implant interface: FEA models assume a state of  
optimal osseointegration, meaning that cortical and 
cancellous bone is assumed to be perfectly bonded to the 
implant. The condition of  osseointegration was simulated. 
The implant was rigidly anchored in the bone model along 
its entire interface.[12]

Figure 1: Schematic diagram of modeled V-thread, buttress, and 
reverse buttress thread designs

Table 1: Material properties[1,2,5]

Material Elastic modulus (Mpa) Poisson’s ratio

Cortical bone 13,700 0.30
Medullary bone 1370 0.30
Titanium 110,000 0.30[4]
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Elements and nodes[11]

The models were meshed with modeling software CATIA 
and the meshing used was Hypermesh. Table 2, represents 
the number of  nodes and elements for each thread design. 
The modeled implants and modeled bone were meshed. The 
meshed implant was placed in the meshed bone as in Figure 2.

Constraints and loads
The software utilized for the study was ANSYS program. 
About 100N of  vertical loads were applied.[8,11]

RESULTS

Results were presented in Von Mises stress criterion. The 
magnitude of  stress distribution was represented with 
a color spectrum to better visualize mesh phenomena 
in the models. The colors in descending order are from 
red‑orange‑yellow‑green‑blue, i.e., the red depicts the highest 
stress and blue lowest. The stress distribution was evaluated 
within the cortical bone, cancellous bone, and the implant 
body. The stresses in MPa are listed in Table 3 and depicted 
in Figures 4‑9.

DISCUSSION

Various methods such as brittle lacquer coatings, strain gauges, 
photoelasticity, holography, mathematical equations, and 
analysis using the FEA are used to study stress distribution in 
various fields.[13] FEA is a basic research tool and is used in 
dentistry as an initial step and as an aid for planning further 
laboratory tests and clinical projects that will reduce the 
inaccuracies.

The slices of  a CT scan were assembled into a 3D model by 
means of  the software CATIA modeling where the implants 
were also modeled according to the standardized parameters 
as in Figure 1. Then, the models created were hypermeshed 
with the nodes and elements as in Figure 2 and subjected to 
software ANSYS[14] for loading as in Figure 4.

Mesh density is another relevant parameter. As the surfaces are 
curved, increasing the mesh usually improves the results for the 
discrete model (increasing the accuracy in regions of  high‑stress 
gradients). There should be at least 30,000–200,000 elements 
and nodes. The size of  elements must be 150–300 μm.[15]

The model used in this study implied several assumptions 
regarding the simulated structures. The structures in the model 
were all assumed to be homogeneous and isotropic and possess 
linear elasticity. The mechanical properties that are the Elastic 
Modulus and Poisson’s ratio for the investigated materials was 
standardized. The corresponding elastic properties (E) and 
Poisson’s Ratio were determined from the literature and were 
summarized in Table 1.

Implant bone interface was 100% that is a state of  optimal 
osseointegration; meaning that cortical and trabecular bone 
were assumed to be perfectly bonded to the implant.

When the magnitudes of  stress were compared between 
threaded and cylindrical implants, it was seen that maximum 
Von Mises stress was observed for the threaded implants 
in D4 bone.[16] The stepped or threaded implants induced 
greater stresses than the cylindrical shaped implants.[17] Both 
threaded and stepped designs showed an ability to dissipate 
interfacial stresses of  bone.[18] The reason for this could 
be that the areas of  threads would form the frontline of  
stress concentration due to sharp line angles located at the 

Table 2: Number of nodes and elements meshed for each 
thread design
Thread design Nodes Elements

V‑thread 14,805 72,545
Buttress thread 15,752 74,606
Reverse buttress thread 14,835 72,740

Table 3: Von Mises stresses on vertical loading
Description Reverse buttress 

(MPa)
Buttress 

(MPa)
V‑thread 

(MPa)

Cortical 3.8909 5.184 4.41548
Cancellous 1.01642 0.8584 1.405
Implant 21.83 21.692 21.7508 Figure 2: Meshed implant, bone, and implant placed in the bone site
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sides. The success rate of  cylindrical implants in D4 bone 
was higher than that of  the threaded implants. This was 
attributed to the fact that cylindrical implants generate less 
lateral force in spongy D4 bone than the threaded implants. 
The present study hence considers only D2 quality of  bone 
generally seen in the mandibular first molar region and only 
the threaded implants.

Threads are designed to maximize initial contact, enhance the 
surface area, and facilitate dissipation of loads at the bone‑implant 
interface. Functional surface area per unit length of  the implant 

may be modified by varying three geometric thread parameters 
thread pitch, thread shape, and thread depth.[19]

Thread pitch is the distance measured parallel between adjacent 
thread form features of  an implant. Distance from center of  
the thread to the center of  next thread, measured parallel to 
the axis of  a screw is defined as thread pitch.[9] The smaller or 
finer the pitch, the more threads on the implant body for a given 
unit length thus the greater surface area per unit length of  the 
implant body if  all other factors are equal. Restated, a decrease 
in the distance between threads will increase the number of  
threads per unit length. The thread pitch may be used to 
help resist the forces in poorer quality bone. Therefore, if  
force magnitude is increased, implant length decreased or bone 
density decreased, the thread pitch may be decreased to increase 
the thread number and increase the functional surface area. The 
functional surface area is defined as the area that actively serves 
to dissipate compressive loads to the implant‑bone interface. 
Implant geometric body design, length, and bone density are 
related to the functional surface area.[19]

Figure 3: Schematic diagram of dimensions standardized for V-thread, 
buttress, reverse buttress thread design

Figure 4: Vertical Loading with boundaries constrained

Figure 5: Von Mises stress at buttress thread design at cortical bone

Figure 6: Von Mises stress at V-thread design at the cancellous bone
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Thread depth is the distance between the major and minor 
diameter from the tip of  thread to the body. The conventional 
implant provides a uniform thread depth throughout the length 
of  the implant. Greater the thread depth, greater the surface area 
of  the implant if  all other factors are equal.[19] Hence, thread 
pitch and thread depth were standardized and kept constant.

In an FEA study, implants with 0.5 mm pitch had a more 
favorable stress distribution than those with a pitch of  1. 0 mm 
or 1.5 mm and maximum effective stress gradually decreased 
with decreasing thread pitch. In another FEA study, the thread 
pitch of  0.18–0.3 mm was considered as optimal from a 
biomechanical point of view.[10] Hence, in this study thread pitch 
of  1.2 mm and thread depth of  0.42 mm were standardized[9,10] 
as in Figure 3.

As stated by Misch, the ideal implant diameter of  4 mm and 
implant length of  12 mm for the first mandibular molar was 
considered in the study.[6]

The thread shape is another characteristic of  overall thread 
geometry. The thread shape in dental implant designs include 
square, V‑shaped, buttress, and reverse buttress thread designs. 
The square or power thread provides an optimized surface area 
for intrusive, compressive load transmission. Most automobile 
jacks or engineering designs built to bear a load use some form 
of  square design.[6]

In conventional engineering applications, the V‑thread design is 
called a fixture and is primarily used for fixating metal parts together. 
The reverse buttress thread shape was initially designed for pull‑out 
loads by Krupp. This screw design was used to secure cannons to 
concrete bunkers so that the discharge forces during firing of the 
cannon would not pull the screws out of the foundation.[6]

It was reported in the literature that stress (compressive) 
was more evenly distributed in the case when implant thread 
shape was square.[6] A study done by Mosavar demonstrated 
the superiority of  square thread configuration as it showed 
the lowest stresses for all degrees of  osseointegration in the 
implant‑cortical bone transition region of  the square threads.[20] 
Hence, this study does not consider the square thread and 
evaluates V‑thread, buttress, and reverse buttress thread designs.

Misch states three functions for threads which are to maximize 
initial contact, enhance the functional surface area, and facilitate 
dissipations of  stress at the interfacial area.[21] Interfacial stress 
analysis showed that threaded designs lower the stress near the 
valley of  the thread. Moreover, two other clinical advantages 
can be counted for threaded types which are increased stability 
and stress‑induced bone formation. Threaded designs show a 
wavy interfacial stress pattern along the implant’s surface in the 

Figure 7: Von Mises stress at reverse buttress thread design at the 
cortical bone

Figure 8: Von Mises stress at reverse buttress thread design at the 
implant

Figure 9: Von Mises stress at reverse buttress thread design at the 
cancellous bone

trabecular bone while the cylindrical straight model showed 
one large high‑stress area.
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Buttress and reverse buttress thread designs dissipate the stress 
transfer pathway from a single high‑stress area into numerous 
disconnected areas of  bone near the threads tips. Reasons 
for it being the stress concentration yielded by geometric 
discontinuity and stress shielding effect. The geometric 
discontinuity of  the threaded designs results in high stress at 
the valley between the thread pitches. Moreover, in the valley 
between pitches, the radii were smaller than those on the tip 
of  the thread which increases nonlinear stress on the implant 
surface. This is known as the stress shielding effect.[22]

High stress in buttress and reverse type of  thread designs is 
primarily transferred through the implant surface of  the valley 
of  the thread reducing the stress in the bone near the interface 
which may improve osseointegration and benefit the threaded 
implants with greater bone‑implant contact.[22]

The other parameters such as the ones mentioned thread pitch, 
depth, implant diameter, and length were all kept constant so 
that they do not affect the outcome of  the study.

The conventional implant provides a uniform thread depth 
throughout. The stress was concentrated in the cervical cortical 
bone region and the highest stress concentration occurred at the 
region in jaw bone adjacent to the first thread of  the implant 
explaining the high levels of  crestal bone loss.[15] Thus, thread 
designs such as reverse buttress, which showed more compressive 
stresses, may be considered for bone stimulation.[23]

The study done by Eraslan O, Inan O demonstrated that 
different thread form designs did not affect the Von Mises 
stress concentration at supporting bone structure, the results 
of  this study were variable because the loads applied were only 
axial static occlusal load.[8]

A study done by Anitua and Tapia concluded that maximum stress 
was located around the neck of  the implant and the majority 
of  the stress, independent of  the parameter being studied, was 
distributed in the bone adjacent to the first six threads.[1] In the 
current study, the observation was that the maximum stress was 
located up to the first thread and at the neck of  the implant.

Another study done by Gonsalves aimed to evaluate the influence 
of implant with and without thread representation on the outcome 
of a 2D FEA.[24] Stress distribution in each model as a whole and in 
cortical bone, trabecular bone, implant, and screw did not seem to 
be greatly influenced. The maximum Von Mises stress distribution at 
the cortical bone implant interfaces showed no differences in either 
model, also in trabecular bone. Showed that stress distribution in 
the cortical bone is also not greatly affected by implant shape, given 
similar implant necks and lengths unlike the results obtained in the 
present study which showed variations with the thread design.[25]

On vertical loading, maximum Von Mises stress was seen 
at Buttress thread design within the cortical bone as seen in 
Figure 5 which is not favorable for the bone. At the cancellous 
bone, maximum Von Mises stress was seen at V‑thread design 
seen in Figure 6 and at the implant at the reverse buttress 
thread design transferring the stresses along the long axis of  
the implant seen in Figure 8. Least Von Mises stress at bone is 
with the reverse buttress thread and maximum at implant with 
reverse buttress thread design as seen in Figures 7‑9 which is 
favorable for the bone and the implant.

Hence, depending upon the available bone, the thread design 
can be chosen. Different implant thread forms can produce 
different stress intensities at the bone structure. Cortical bone 
and bone structure adjacent to the first thread bears most 
of  the Von Mises stresses. Hence, the present study suggests 
that in case of  good density bone a threaded implant may be 
considered. If  the bone quality is poor than the thread design 
which will promote compressive stresses and minimize Von 
Mises stress as inferred the reverse buttress thread design can 
be chosen for better results. Within the limitations of  the study, 
threads at neck region were not considered and other parameters 
can be varied and has scope for future research.

Limitations
The present study used the FEM to investigate the influence 
of  implant thread designs on its stress distribution. FEA, 
originally used in solving engineering problems, is currently 
often applied in implant biomechanics analyses, contributing 
to improvements in implant design and prosthetic planning. 
While computer modeling offers many advantages over other 
methods in simulating the complexity that characterizes clinical 
situations, FEA is also sensitive to the assumptions made 
regarding model parameters, such as material properties and 
loading and boundary conditions.
•	 FEA	is	a	mathematical in vitro study and may not exactly 

simulate the clinical situation completely
•	 A	state	of 	optimum	osseointegration	was	assumed	between	

cortical bone, cancellous bone, and implant in the model 
this may not occur clinically

•	 All	materials	 were	 assumed	 to	 be	 linearly	 elastic	 and	
homogeneous whereas natural bone is viscoelastic, 
isotrophic, and heterogeneous material

•	 The	 resultant	 stress	 values	 obtained	 may	 not	 be	
quantitatively accurate but are generally accepted 
qualitatively

•	 Chewing	forces	are	dynamic	in	nature	but	the	loads	applied	
were static loads

•	 In	 the	present	 study,	only	 a	 segment	of 	mandible	with	
implant was taken into consideration thus gives only a 
general insight into tendencies of  stress/strain variations 
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under average conditions, without attempting to simulate 
individual clinical situations

•	 Due	 to	 the	 limitations	pertaining	 to	 this	 study,	 further	
research regarding 3D FEA combined with long‑term 
clinical evaluation is required.

CONCLUSION

FEA is becoming a common and valid method to advance 
dental technologies.[26] The outcome of  this study will help the 
dental implant practitioners to predict the success or failure of  
the implant based on the thread designs for a given quality of  
bone. Within the limitations of  the study it was observed that:
•	 Maximum	stresses	were	seen	at	the	cortical	bone	compared	

to the cancellous bone
•	 Stresses	which	were	transferred	more	to	the	implant	than	

to the bone promote bone preservation
•	 Minimum	Von	Mises	Stress	concentration	was	seen	with	

reverse buttress thread design at cortical bone which 
signifies bone preservation

•	 Minimum	Von	Mises	 stresses	were	concentrated	by	reverse	
buttress thread design which is favorable for preserving the bone

•	 Stress	 levels	 were	 observed	maximum	 at	 implant	 and	
minimum at the cancellous bone

•	 In	view	of 	the	above	conclusions,	it	may	be	inferred	that	
the thread selection depending upon the conditions can 
bring better results.

This study offers a better understanding of  the influence of  
various implant thread designs on stress distribution. Realistic 
geometries, material properties, loading conditions, and 
boundary conditions were considered in this study. The majority 
of  stress characteristics were found to correlate well with the 
previous studies. Some findings were new and will further help 
in the appropriate selection of  implant thread design.
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Background and Objectives:
them. Prosthodontic treatment procedure may begin with the making of the dental impression
link in the microbial contamination during dental care. The disinfectant must be effective antimicrobial agent, yet 
cause no adverse effect to the dimensional accuracy and surface features of the impression material and the 
resultant
Method:
fabricated with two types of commercially available zinc oxide
by 2% gluteraldehyde, 1:213 iodophor, 0.2
by rinsing in a tap water and dried then kept in the water bath at 37
weight of 1 kilogram simulating operators finger pressure. Dimension
stone poured after disinfection of impressions were measured using stereomicroscope.Surface quality of resultant 
casts was assessed by visual examination under stereomicroscope and grading of casts surfaces were
according to specific scoring system. 
Conclusion:
Denzomix and DPI zinc oxide
more dimensional and surface quality changes. So it may be advisable to consider 1: 213 Iodophor as a selected 
disinfectant for disinfecting Denzomix and DPI zinc oxide
minutes.
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INTRODUCTION 
 
There are number of means, through which dentist is exposed 
to risks of infection from a patient. Impressions may transmit 
infections to the dental personnel by transmission of infective 
viruses or bacteria, through blood and saliva on them from 
patient (Powell et al., 1990; Neill et al., 
McNeill MRJ, Coulter W.A and Hussey D.L have shown that 
rinsing the impressions only reduced the number of micro 
organisms but did not fully eliminate them (Neill
Other investigations have also reported the recovery of micro 
organisms from stone cast (Leung and 
Watkinson, 1988). Recommendations for infection control in 
dental laboratory procedures have been made by American 
Dental Association (ADA) including disinfection of 
impressions before being transported to the laboratory
1988).  
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ABSTRACT 

Background and Objectives: Contaminated impressions can cross infect gypsum casts that are poured against 
them. Prosthodontic treatment procedure may begin with the making of the dental impression
link in the microbial contamination during dental care. The disinfectant must be effective antimicrobial agent, yet 
cause no adverse effect to the dimensional accuracy and surface features of the impression material and the 
resultant gypsum cast.  
Method: 80 impressions of die constructed according to ADA specification No. 19 were made with special tray 
fabricated with two types of commercially available zinc oxide-eugenol impression paste materials and disinfected 
by 2% gluteraldehyde, 1:213 iodophor, 0.2% chlorhexidine gluconate and distilled water for five minutes followed 
by rinsing in a tap water and dried then kept in the water bath at 370C, simulating the mouth temperature under the 
weight of 1 kilogram simulating operators finger pressure. Dimensions of the resultant casts made of type IV die 
stone poured after disinfection of impressions were measured using stereomicroscope.Surface quality of resultant 
casts was assessed by visual examination under stereomicroscope and grading of casts surfaces were
according to specific scoring system.  
Conclusion: 1:213 Iodophor causes least dimensional and surface quality changes in impressions made from 
Denzomix and DPI zinc oxide-eugenol impression paste materials where as Chlorhexidine disinfectant causes 
more dimensional and surface quality changes. So it may be advisable to consider 1: 213 Iodophor as a selected 
disinfectant for disinfecting Denzomix and DPI zinc oxide-eugenol impression paste impression materials for 5 
minutes. 

is an open access article distributed under the Creative Commons Attribution License, which 
distribution, and reproduction in any medium, provided the original work is properly cited. 
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Considering zinc oxide-eugenol (ZOE) impression material, 
limited research data are available. Aim of the present study is 
to further evaluate the dimensional changes and also changes 
in surface detail reproduction, if any following disinfection in 
Environmental protection Agency (EPA) registered 
accepted disinfectants suggested for us
(Council on Dental Materials, 1991).
 

MATERIALS AND METHOD
 

Method of collection of data 
 

Inclusion criteria 
 

Void free impressions, Undistorted impressions, Completely 
recorded impressions.  
 

Exclusion criteria 
 

Impressions with voids, Incompletely recorded impressions, 
Distorted impressions. 
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Methodology 
 
A) Fabrication of Master Die 
 
A master die according to the ADA specified die (specification 
no. 19) (American Dental Association Guide to Dental 
Materials, 1977) was used in the study as shown in the figure 
(1). A stainless steel block was machined into a round base and 
a platform as shown in Figure (2). Two points namely x and x’ 
were identified on the master die which were formed at the 
intersection of the 25 µm (width) vertical line a and the two 
horizontal lines d1 and d2. Then distance between points x and 
x’ was measured using stereomicroscope to evaluate the 
dimensional stability. As shown in Figure (1).
 

 

Figure 1. ADA specification No. 19 Master die
 
B) Fabrication of Special tray  
 
A uniform 0.5 mm thickness of wax spacer was adapted on the 
master die (Smith et al., 1999). Clear autopolymerising resin 
was mixed and then adapted over the master die to obtain a 
uniform thickness of 2 mm to prepare the impression tray. 
Total 80 impression trays were fabricated using the same 
methodology.  
 
C) Impression Technique   
 
The obtained impression trays were then placed in water for 24 
hours so as to minimize distortion of the tray caused due to 
residual monomer content of the resin (Pagniano
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was used in the study as shown in the figure 
(1). A stainless steel block was machined into a round base and 

(2). Two points namely x and x’ 
were identified on the master die which were formed at the 
intersection of the 25 µm (width) vertical line a and the two 

. Then distance between points x and 
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19 Master die 

A uniform 0.5 mm thickness of wax spacer was adapted on the 
Clear autopolymerising resin 

was mixed and then adapted over the master die to obtain a 
uniform thickness of 2 mm to prepare the impression tray. 
Total 80 impression trays were fabricated using the same 

ed impression trays were then placed in water for 24 
hours so as to minimize distortion of the tray caused due to 

Pagniano et al., 1982). 

Then zinc oxide-eugenol impression pastes (Denzomix
DPI) were mixed according to 
Impression tray was then seated on the die and then was placed 
on the die orientation apparatus which applied a load of 1 
kilogram so that the reference points and grooves were 
recorded properly in the impression as shown in 
The entire apparatus was then placed into a water bath at 37 +
2° C to simulate intraoral temperature until the material set 
completely (Ralph et al., 1990).
retrieved from the die. 
 

Figure 2. ADA specification no.19 master die

Figure 3. Special tray with impression material in die orientation 
apparatus

 
D) Disinfection of the impressions   
 
40 impressions of Denzomix (Type 1) and 40 impressions of 
DPI (Type 2) which were obtained were then divided into four 
groups comprising of 10 impressions for both Denzomix 
(Type1) and DPI (Type 2) pastes   respectively. 10 impressions 
of each group were disinfected using 2% gluter
shown in Figure (6), 1:213 idophor as shown in 
using 0.2% chlorhexidine gluconate as shown in 
using Distilled water as shown in 
control. The four groups were then disinfected for five minu
followed by rinsing in tap water for ten seconds and then dried 
with a chip blower.  
 
E) Fabrication of cast using type IV dental stone
 
For pouring the impressions, type IV dental stone was mixed 
according to manufacturer instructions. Casts poured we
allowed to set for one hour. After which the stone casts were 
retrieved from the impression trays. Similar procedure was 
followed to fabricate 80 stone casts as shown in 
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D) Disinfection of the impressions    

(Type 1) and 40 impressions of 
DPI (Type 2) which were obtained were then divided into four 
groups comprising of 10 impressions for both Denzomix 
(Type1) and DPI (Type 2) pastes   respectively. 10 impressions 
of each group were disinfected using 2% gluteraldehyde as 

(6), 1:213 idophor as shown in Figure (7), 
using 0.2% chlorhexidine gluconate as shown in Figure (8) and 
using Distilled water as shown in Figure (9) which was used as 
control. The four groups were then disinfected for five minutes 
followed by rinsing in tap water for ten seconds and then dried 

E) Fabrication of cast using type IV dental stone 

For pouring the impressions, type IV dental stone was mixed 
according to manufacturer instructions. Casts poured were then 

After which the stone casts were 
retrieved from the impression trays. Similar procedure was 
followed to fabricate 80 stone casts as shown in Figure (10). 
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Figure 4.Type1 zinc oxide-eugenol impression paste impression 

         
     Figure 6. Disinfection in 2% Gluteraldehyde

    
   Figure 8. Disinfection in 0.2%Chlorhexidine gluconate disinfectant
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eugenol impression paste impression    Figure 5.Type 2 zinc oxide-eugenol impression paste impression

 

         

Disinfection in 2% Gluteraldehyde disinfectant                   Figure 7. Disinfection in 1:213 Iodophor disinfectant
 

        

Disinfection in 0.2%Chlorhexidine gluconate disinfectant                   Figure 9. Disinfection in Distilled water

 

 
Figure 10. Type IV stone casts (Total 80) 

December, 2016 

 
eugenol impression paste impression 

 

Disinfection in 1:213 Iodophor disinfectant 

 

Disinfection in Distilled water 
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                      Figure 11. Surface Quality scoring No.1                         

                        Figure 13. Surface Quality scoring No. 3          

Table 1. Pair wise comparison of four disinfectant materials in type 1 impression material by Tukey’s multiple post hoc procedures

Materials 

Mean 
SD 
Chlorhexidine 
Gluteraldehyde 
Iodophor 
Distilled water 

Table 2. Pair wise comparison of four disinfectant materials in type 2 impression material by Tukey’s multiple post hoc procedures

Materials 

Mean 
SD 
Chlorhexidine 
Gluteraldehyde 
Iodophor 
Distilled water 

Table 3. Comparison of four disinfectant materials in type 1 impression material by one way ANOVA

Source of variation Degrees of freedom

Between materials 
Within materials 
Total 
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Surface Quality scoring No.1                                              Figure 12. Surface Quality scoring No.2
 

        
 

Figure 13. Surface Quality scoring No. 3                                           Figure 14. Surface Quality scoring No.4
 

Pair wise comparison of four disinfectant materials in type 1 impression material by Tukey’s multiple post hoc procedures
 

Chlorhexidine Gluteraldehyde Iodophor Distilled water

1.84 1.206 0.134 0.092
0.109 0.075 0.089 0.037

-    
P=0.0002* -   
P=0.0002* P=0.0002* -  
P=0.0002* P=0.0002* P=0.6606 - 

 
Pair wise comparison of four disinfectant materials in type 2 impression material by Tukey’s multiple post hoc procedures

 

Chlorhexidine Gluteraldehyde Iodophor Distilled water

1.9055 1.3369 0.1959 0.0730 
0.0773 0.0902 0.0585 0.0557 

-    
P=0.0002* -   
P=0.0002* P=0.0002* -  
P=0.0002* P=0.0002* P=0.0997 - 

 
Comparison of four disinfectant materials in type 1 impression material by one way ANOVA

 

Degrees of freedom Sum of squares Mean sum of squares F-value

3 21.90 7.2988 1084.2533
36 0.24 0.0067  
39 22.14   
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Figure 12. Surface Quality scoring No.2 

 

Figure 14. Surface Quality scoring No.4 

Pair wise comparison of four disinfectant materials in type 1 impression material by Tukey’s multiple post hoc procedures 

ed water 

0.092 
0.037 

Pair wise comparison of four disinfectant materials in type 2 impression material by Tukey’s multiple post hoc procedures 

Distilled water 

Comparison of four disinfectant materials in type 1 impression material by one way ANOVA 

value P-value 

1084.2533 0.00001* 
  
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation of Dimensional stability and Surface quality 

 
The dimensional stability and surface quality was assessed 
using stereomicroscope with eye piece magnification of 10X 
and Zoom magnification of X 2. 
 
a) Dimensional stability  
 
The dimensional stability was calculated by using the 
following formula:    
 
(L - L'/ L) X 100 
 
Where 
 
L - Represents the dimensions of the master die which were 
obtained by calculating the mean of three measurements, L' - 
Represents the mean dimension of the stone cast (control or 
after disinfection) which were obtained by calculating the 
mean of three measurements for the stone cast. 
 
b) Surface quality 
 
Surface quality of the resultant casts were assessed by visual 
examination under stereomicroscope at magnification of 10X 
and grading of casts surface were calculated according to 
specific scoring criteria as mentioned below. The results were 
then subjected to statistical analysis.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
RESULTS 
 
Statistical analysis 
 
Data for the evaluation of dimensional stability will be 
analysed using  
 

 One way ANOVA,  
 Tukey’s multiple hoc procedures 
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Table 4. Comparison of four disinfectant materials in type 2 impression material by one way ANOVA 
 

Source of variation Degrees of freedom Sum of squares Mean sum of squares F-value P-value 

Between materials 3 23.80 7.9320 1537.9936 0.00001* 
Within materials 36 0.19 0.0052   
Total 39 23.98    

 
Table 5. Comparison of type 1 and type 2 materials in four disinfectant materials by t test 

 
Materials Impression materials Mean Std. Dev. t-value p-value 

Chlorhexidine Type 1 1.84 0.11   
 Type 2 1.91 0.08 1.5426 0.1403 
Gluteraldehyde Type 1 1.21 0.08   
 Type 2 1.34 0.09 3.5193 0.0024* 
Iodophor Type 1 0.13 0.09   
 Type 2 0.20 0.06 1.8221 0.0851 
Distilled water Type 1 0.09 0.04   
 Type 2 0.07 0.06 -0.9078 0.3760 

 
Table 6. Comparison of three disinfectant materials with surface grades in type 1 

 
Materials Grade 1 % Grade 2 % Grade 3 % Total 

Chlorhexidine 0 0.0 6 60.0 4 40.0 10 
Gluteraldehyde 3 30.0 7 70.0 0 0.0 10 
Iodophor 7 70.0 3 30.0 0 0.0 10 
Total 10 33.3 16 53.3 4 13.3 30 

Chi-square=15.5002, p=0.0037*; Kruskal Wallis ANOVA, H=13.9450, p=0.0010*; Between Chlorhexidine Vs Gluteraldehyde, Z=-2.9360, p=0.0030*; 
Between Chlorhexidine Vs Idophor, Z=-3.3420, p=0.0010; Between Gluteraldehyde Vs Iodophor, Z=-0.8900, p=0.3740 

 
Table 7. Comparison of three disinfectant materials with surface grades in type 2 

 
Materials Grade 1 % Grade 2 % Grade 3 % Total 

Chlorhexidine 0 0.0 6 60.0 4 40.0 10 
Gluteraldehyde 5 50.0 5 50.0 0 0.0 10 
Iodophor 7 70.0 3 30.0 0 0.0 10 
Total 12 40.0 14 46.7 4 13.3 30 

Chi-square=17.0215, p=0.0019*; Kruskal Wallis ANOVA, H=13.8660, p=0.0010*; Between Chlorhexidine Vs Gluteraldehyde, Z=-2.5910, p=0.0100*; 
Between Chlorhexidine Vs Iodophor, Z=-3.3420, p=0.0010; Between Gluteraldehyde Vs Iodophor, Z=-1.7440, p=0.0810 
 



 
 

 
 

 
 
Data for the evaluation of surface quality will be analyzed 
using  
 

 Chi – square test.  
 Kruscal Wallis h- tests 

 

DISCUSSION 
 
The necessity for disinfecting the impression surfaces was 
realized as early as 1959 (Pleasure et al., 1959). Solutions used 
for the disinfection of dental impressions may affect crucial 
qualities of the impression material, potentially altering surface 
detail reproduction, surface roughness, and dimensional 
stability. The results showed that the immersion of impressions 
made of Type 1 and Type 2 zinc oxide-eugenol impression 
paste materials in 1:213 Iodophor for 5 minutes, produced no 
statistically significant dimensional changes in the impressions 

and their resultant casts when 2% Gluteraldehyde, 0.2% 
Chlorhexidine gluconate and 1:213 Iodophor were considered, 
as compared to the casts of the control group as shown in table 
no 3 and 4. When two types of zinc oxide-eugenol impression 
pastes were compared based on mean values for each group of 
disinfectant by t test, the mean difference between type 1 and 
type 2 impression material for Chlorhexidine group was found 
to be statistically non significant (p=0.1403), for Iodophor 
group was found to be statistically non significant (p=0.0851), 
for Distilled water group was found to be statistically non 
significant (p=0.3760). Mean difference between type 1 and 
type 2 impression material for Gluteraldehyde group was 
found to be statistically significant (p=0.0024) as the 
difference between mean values between two types was more. 
Similarly the surface quality was statistically assessed for 
impressions of type 1 and type 2 zinc oxide-eugenol 
impression pastes and for four disinfectant solutions using Chi 
square test, statistically significant difference (p = 0.0019) was 
noted. This difference is noted because, in spite of the oily 
nature of the surface of impressions made with zinc oxide-
eugenol impression paste, the tested disinfectants seemed to 
have attacked the impression surface chemically and inflicted a 
noticeable damage. Among four disinfectants, iodophor 
showed least effect on surface quality. Hence it is verified and 
concluded that 1:213 Iodophor is the material of choice for 
disinfection of impressions made with type 1 and type 2 zinc 
oxide-eugenol impression paste materials. Thus rejecting the 
null hypothesis as stated earlier.  
 
Summary 
 
The present study was undertaken to determine the 
disinfectants that could be used, to disinfect zinc oxide-
eugenol impressions, from among the disinfectants suggested 
by ADA and concerned councils, for use in dental situations. 
Three ADA – accepted disinfectants viz, 0.2 % Chlorhexidine 
gluconate, 2 % Gluteraldehyde and 1:213 Iodophor were tested 
where, Distilled water was used as a control.   
 
Recommendations by the concerned councils for dilution of 
the disinfectants were followed. Resultant casts made from the 
impressions of Type 1 (Denzomix) and Type 2(DPI) zinc 
oxide-eugenol impression paste materials after disinfection 
were evaluated for change in dimensional stability and surface 
quality. Results of the present study showed that immersion of 
impressions made of Type 1 and Type 2 zinc oxide-eugenol 
impression paste materials in 1:213 Iodophor for 5 minutes, 
produced no statistically significant dimensional changes in the 
impressions and their resultant casts, as compared to the casts 
of the control group. The changes seen in surface quality on 
the resultant casts were not clinically significant. Within the 
limitations of this study, following conclusions can be made 
 

 1:213 Idophor disinfectant solution causes least 
dimensional and surface quality changes in impressions 
made from two different zinc oxide-eugenol impression 
paste materials. 

 When compared to 1:213 iodophor disinfectant 
solution, 2% Gluteraldehyde disinfectant solution 
causes more dimensional and surface quality changes in 
impressions made from two different zinc oxide-
eugenol impression paste materials. 

  0.2% Chlorhexidine Gluconate disinfectant solution 
causes the most dimensional and surface quality 
changes in impressions made from two different zinc 
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oxide-eugenol impression paste materials when 
compared to 2% Gluteraldehyde and 1:213 iodophor 
disinfectant solutions. 

 
Hence, it is advised to consider 1: 213 Iodophor as a selected 
disinfectant for disinfecting zinc oxide-eugenol impression 
paste impression materials for 5 minutes.  
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Journal Club, held on. 23rd April, 2016. 

Articles presented 
1. GHoad-Reddick, T V Macfarlane, V M Gibson. 

Relating personality to interview results and 
performance in the first year of the dental course. 
BDJ 1999;186:348-352. 
Holmes D C, Doering J V. Spector M. 

Associations Among Predental Credentials 
and Measures of Dental School Achievement. 
Journal of Dental Education 2008,72:142-52. 

3. Allareddy V.Concentration of Undergraduate 
Dental College Admissions in Areas with High 
Health and Human Development in India. Journal 

of Dental Education 2015; 79:301-11. 
A. 4. Alhadlaq AM, Alshammari OF, Alsager SM, 

Fouda Neel KA, Mohamed AG. Ability of 
Admissions Criteria to Predict Early Academic 
Performance Among Students of Health Science 
Colleges at King Saud University, Saudi Arabia. 
Journal of Dental Education 2015;79:665-70. 

5 5. Mahal AS, Shah N .Implications of the Growth of 
Dental Education in India. Journal of Dental 
Education2006; 70: 884-91. 

Why these articles were chosen? Dental education in 
India is in the midst of debate. Over the years there is a 
gradual decline in the quality of graduating dentists in the 
country. Also many students are seeking opportunities 
overseas. One of the reasons for this is an outdated 
admission process which only takes in to account the 
performance in entrance tests. Students who enter a dental 
program are unaware of the rigors of the 5 year program. 

These articles were chosen to discuss the role of 
admission criteria as a predictor of future performance in 
dental schools. Many countries have overhauled the 
admission process and have included aptitude tests, 
personal interviews, letters of recommendation and 
language proficiency as preadmission credentials for entry 
into dental programs. The purpose of this discussion was 
to discuss the need and relevance of reforms in admission 
criteria in Indian dental schools. 



Presenter2: Dr. Vasanti Jirge 
Background: When selecting students for admission to 

dental schools, admissions tutors attempt to select 
candidates who will achieve the required entry grades and 
succeed on the course. As A-level requirements have 
increased during the past few years, admission's officers 
acknowledge that many, less academic students might make 
very suitable dentists since the characteristics of a good 
dentist include empathy, communication skills, time 

management and manual dexterity- factors not measured 

by the UCAS form or easily assessed at interview 

Methods: The personality profiles of 58 first year dental 

students using the ORPHEUS questionnaire, were 

statistically related to results of the first year examinations 

and to the results of 54 of the students' structured admissions 

interviews. A relationship was found to exist which related 

personality to interview results and performance in the first 

year of their dental course. 

Results: Analysis of results showed that those who scored 

highly for communication skills at interview were 

significantly more likely to be high scorers for 'authority' in 

the personality questionnaire (P = 0.03). Also, those who 

scored highly for leadership at interview were likely to have 

scored highly for'detail' (P= 0.03). 
Conclusion: This study has shown some relationship 

between measures of personality of first year dental students 

and their performance at interview and on the course. The 

results have informed the admissions process allowing 

reassessment of the interview marking system. It is very 



important that students are selected who can benefit from the 
course provided and who will succeed in their chosen 

careers. Not only is failure a disaster for the individual 
concerned but it has financial and long-term manpower 
implications for the profession 
Discussion after presentation- We need an admission 
system which takes into account more than just admission 
test scores in physics maths and biology. In most developed 
countries the students are required to start the application 
and admission process at least one year ahead of the 
commencement of the academic year. One of the 
requirements is completion of bachelors degree. Admission 
tests should include aptitude testing, testing of manual 
dexterity, and personal interviews with personality testing 
to determine whether prospective students are ready to face 
the rigorS of the profession. Proficiency in English language 
should also be made a part of entry requirement as the 
medium of instruction and assessment is English. 
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Abstract 

 

     Basti (Medicated enema) is one of the five therapeutic procedures in Panchakarma, is 

frequently used in the management of different Vatavyadhi (neurological disorders). It is a 

herbo-mineral preparation prepared by systematic step wise procedure described in 

Ayurvedic classics. It is a unique preparation as well as widely practised all over the world. 

Therefore, in the present study, a simple and widely practiced Madhutailika bati was used as 

a model formulation to assess the changes in particle size distribution in each step of 

preparation. It was prepared by adding Makshika (Honey), Saindhava Lavana (Rock salt), 

Moorchita tila taila (Medicated oil), Shatapushpa kalka (Fine paste obtaining after wet 

grinding of plant material), Erandamoola kwatha (Decoction) in a serial order for a specific 

duration. The changes taking place in each steps of mixing were evaluated on the basis of 

particle size distribution. The changes taken place, by increasing the duration of Bhavana ( 

levigation) on particle size of the drug was observed under digital microscope. Overall, a 

remarkable difference was observed in the sample after Bhavana ( levigation). The study 

underlines the significance of the procedure described in the classics emphasizing the serial 

order of mixing of basti dravyas. 

 

Keywords: Bhavana,  levigation, Madhutailika basti, Basti dravya, Particle size distribution, 

Serial order of mixing.  

 

Introduction: 

Basti (Medicated enema) in 

panchakarma is compared with 

conventional enema due to its similarity in 

procedure of administration. But in effect, 

enema is simple evacuation technique, 

whereas basti (Medicated enema) is a 

therapeutic measure considered as 

ardhachikitsa (half treatment). (1) 

‘Madhutailika basti’ a type of 

niruha basti (decoction enema) also named 

as asthapana basti, is a mixture of equal 

quantity of makshika (honey) and taila 

(oil) along with other ingredients like 

saindhava lavana (rock salt), Kalka (Fine 

paste obtaining after wet grinding of plant 

material), kwatha(decoction). As these 

ingredients are immiscible with each other, 

classically, a systematic step wise 

procedure is explaining for the 

preparartion of niruha bastis. By this serial 

mixing homogeneity is sustained for a 

reasonable period. (2, 3) 
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Sequential order of mixing of 

ingredients in classics is, Honey and rock 

salt are mixed together in the beginning 

followed by addition of oil. This mixture is 

then meticulously mixed. The finely wet 

grinded paste of prescribed medicinal 

plants is then mixed in it. The mixture is 

then again mixed thoroughly. The 

prescribed liquid kwatha (Decoction) is 

added to it and the mixture is subjected to 

thorough churning to produce a 

homogenous mixture. (4) With the 

reference of modern pharmaceutics, it can 

be concluded that the mixture thus 

produced acquires a physical state of 

emulsion and suspension, as it contain oil, 

decoction and kalka (Fine paste obtaining 

after wet grinding of plant material). An 

Emulsion is a biphasic liquid/semisolid 

preparation consisting at least two 

immiscible liquids And a suspensions are 

thermodynamically unstable biphasic 

systems consisting of finely divided solid 

particles of dispersed phase in dispersion 

medium. Madhutailika basti doesn’t 

contain any conventional emulsifying 

agent, although it contains honey a natural 

emulsifying agent. (5) 

Everything in universe is in a 

continuous process of change. When this 

transformation is performed in a proper 

manner, under controlled conditions to get 

the expected result, it is termed 

as samskara. Here, Bhavana is also one 

type of Samskara responsible for 

transformation, having its utility in almost 

all pharmaceutical processing. (6) 

 

Aims and objectives 

1.To prepare Madhutailika Basti in 

accordance with the prescribed classical 

method. 

2.To assess the role of serial order of 

mixing basti dravya with reference to 

Bhavana Samskara 

 

Materials & Methods: 

Raw materials:
 
(7) 

Table no: 1 Showing ingredients of 

Madhutailika basti 

 

Ingredients Quantity 

Makshika / Honey 48 ml/1 pala 

Saindhava lavana / 

Rock salt 
12 gm/ 1/4 pala 

Moorchita tila taila / 

Medicated oil 
48 ml/ 1 pala 

Shatapushpa kalka / 

Annithum sowa 
24gm / ½ pala 

Eranda moola 

kashaya / Decoction 
96 ml / 2 pala 

 

 Equipments: 

1. Mortar and pastel 

2. Filter 

3. Stainless steel vessel 

4. Measuring cylinder 

 

Method: 

Study carried out in two phases 

1. Preparation of Madhutailika Basti 

2. Role of Bhavana by step wise 

assessment of particle distribution 

Phase 1: Preparation of Madhutailika 

basti 

Ingredients in the formulation were 

taken in the measure as shown in the table 

All the ingredients were collected 

from GMP certified KLEU’S Ayurvedic 

pharmacy. Collection and authentication of  

raw materials, honey and moorchita taila  

had been done by experts in Central 

Research Facility of  Shri B M K 

Ayurveda Mahavidyalaya.The product is 

prepared in  Bhaishajya Kalpana lab of 

Shri B M K Ayurveda Mahavidyalaya 

under experts supervision. 

The decoction of Ricinus 

communis was prepared by standard 

method by taking the powder (60 mesh) of 

Ricinus communis roots and water in the 

proportion of 1:8 and reduced to 1/4
th

 part 

after boiling. The contents were filtered 

through double layered muslin cloth. The 

filtrate so obtained was used as a decoction 
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of Ricinus communis for preparation of 

basti. A fine paste of Anethum sowa fruits 

powder was prepared by wet grinding. The 

paste was used as kalka for the preparation 

of basti. Rock salt was grinded 

independently to prepare fine powder.  

Basti was prepared by step wise 

serial order of mixing the ingredients 

prescribed by Sharangadhara, as indicated 

below. 

Step1 -  Makshika (Honey) and  Lavana 

(rock salt) are mixed together in the 

beginning. 

Step 2 - Followed by addition of 

moorchita tila taila.  This mixture is then 

meticulously mixed.  

Step 3 - The finely wet grinded paste of  

shatapushpa kalka is then mixed in it. The 

mixture is then again mixed thoroughly. 

Step 4 - The prescribed liquid, eranada 

moola kwatha is added to it and subjected 

to thorough churning to produce a 

homogenous mixture. 

 

Phase 2: Particle Size distribution 

In each steps, The samples were 

analyzed for particle size determination 

and di stribution in CARL ZEISS, AXIO 

Cam model of digital microscope.  

 

Method: 

In each step, duration of mixing the 

ingredients fixed as 30 minutes. 1-2 drop 

of liquid sample after each step of  

levigation at different duration (ie, 5 min, 

15 min, 25 min, 30 min) were taken in a 

clean glass slide and cover with cover slip. 

Later the slides were viewed under digital 

microscope at 10 x magnification and the 

changes in distribution of particle size in 

each step were observed. 

 

Discussion: 

As the ingredients in the basti 

dravya are immiscible with each other 

systematic stepwise procedure was 

described by our acharyas to make it in a 

homogenous form. Hence, the present 

study supports the importance of serial 

order of mixing basti dravyas on the basis 

of particle size distribution. 

In the initial step of basti 

preparation, while mixing makshika 

(Honey) and saindhava lavana (Rock salt) 

classically its said that one has to continue 

the  levigation till the sticky sounds goes 

off. In the present study, while preparing 

basti it is observed that sticky sound 

disappeared by nearly 30 minutes of  

levigation. In the second step of mixing, 

with moorchita tila taila (medicated oil ) 

continuous homogeneity noticed nearly 

after 25 minutes of  levigation. 

Homogeneity of final product, niruha basti 

depends on mainly these two steps. 

Improper mixing of these two steps 

followed by proper mixing of other 

ingredients doesn’t serve the purpose of 

homogeneity. Hence these two steps are 

considered to be more important in the 

preparation of niruha basti. Other steps of 

mixing depend on the initial 2 steps of 

mixing and if it is properly done other 2 

steps doesn’t require more time to form a 

harmonized mixture. There for in the 

present study duration of mixing niruha 

basti dravya was fixed as 30 minutes in 

each steps .  

To observe the particle size 

distribution in each step after Bhavana ( 

levigation) at different duration the basti 

dravyas were assessed periodically at the 

intervals of 5, 15, 25 and 30 minutes. A 

considerable difference was found in the 

each step of preparations. After 5 minutes 

of mixing the ingredients, it is noticed that 

distribution of particles and particle size in 

each step were not uniform. As the 

duration of Bhavana is increases the 

uniformity in distribution of particle and 

particle size also got increased. It was 

much clearly noticed in the initial step of 

mixing makshika (Honey) and 

Saindhavalavana (Rock salt). This may be 

one of the reason behind the classical 

reference of serial order of mixing the 

ingredient of  niruha basti dravya. 
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At the end of mixing, at 30 

minutes, in each step homogeneity in 

distribution of particle and in particle size 

was observed. Ninety percent of the 

particles are below 0.010 μm in size. The 

above data indicate that dravyas are more 

microfined as the number and duration 

of Bhavana increases. 

Homogeneous mixture of 

Makshika (Honey), Saindhava Lavana 

(Rock salt), Moorchita tila taila 

(Medicated oil), Shatapushpa kalka (Fine 

paste obtaining after wet grinding of plant 

material), Erandamoola kwatha 

(Decoction) are readily absorbed and 

assimilated by the body very quickly. In 

the modern pharmaceutics also, systematic 

step wise method ( levigation method) is 

explained for preparation of emulsions 

(Immiscible liquids). 

 

Conclusion: 

In the present study it was 

observed that the order of mixing is very 

important as the ingredients like salt and 

grinded paste being do not get properly 

mixed in the emulsion if such an order of 

mixing is not followed. Especially honey a 

natural emulsifying agent has a great 

significance in this regard. 

The study underlines the 

significance of the procedure described in 

the classics, emphasizing the serial order 

of mixing of basti dravyas with 

remarkable difference in the sample after 

Bhavana. 

  Reduction in the size of particles 

was found in the sample as the duration of 

Bhavana increases. Uniformity in 

distribution of particle as well as particle 

size was observed by 30 min of 

the Bhavana. This imparts homogeneity of 

basti dravyas for a reasonable period. 

Thus, Bhavana is an important and 

mandatory process during basti 

preparation, affecting the physicochemical 

and biological properties of a dosage form. 

 

Scope for further study: 

Physicochemical changes of niruha basti 

dravya in each steps after Bhavana at 

different duration can be studied detail. 
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Figure No: 1 Showing prepared slides at different durations and at different steps 

 

 

Figure no 2 Showing particle size distribution in Makshika (Honey) 

  
 

Figure no 2 Showing particle size distribution in Saindhava lavana (Rock salt) 

  

 

Figure no: 3 showing particle size distribution in Moorchita tila taila ( Medicated oil) 
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Figure no 4 showing particle size distribution of Shatapushpa choorna ( Powder) 

  
 

Figure no 5 showing particle size distribution of Erandamoola  kashaya (Decoction) 

  
 

Figure no: 6 Showing particle size distribution of Makshika + lavana at different 

intervals   of Levigation 

5 min after Levigation 

 

15 min after Levigation 

 

25 min after Levigation 

 

30 min after Levigation 
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Figure no 7 showing particle size distribution of Makshika + lavana +Moorchita tila taila 

at different intervals of Levigation. 

5 min after Levigation 

 

15 min after Levigation 

 

25 min after Levigation 

 

30 min after Levigation 

 
 

Figure no 8 showing particle size distribution of Makshika + lavana +Moorchita tila taila 

+Shatapushpa kalka at different intervals of Levigation 

5 min after Levigation 

 

15 min after Levigation 

 
25 min after Levigation 

 

30 min after Levigation 
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Figure no 9 showing particle size distribution of Makshika + lavana +Moorchita tila taila 

+Shatapushpa kalka + Erandamoola kashaya at different intervals of Levigation 

5 min after Levigation 

 

15 min after Levigation 

 
25 min after Levigation 

 

30 min after Levigation 
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ABSTRACT In the present era whole world is under the threat of deadly disease called Diabetes Mellitus. Though 
there are various approaches to reduce the ill effects of diabetes and its secondary complications, herbal 

drugs or formulations are preferred globally because they have contributed immensely to the development of treat-
ment strategies for this disease. Here an attempt was made to overcome this issue by preparing a formulation by 
using potent single herbs which are also scientifically proved with hypoglycaemic action. The herbal drugs selected 
for Ghana were Gymnema sylvestre R.Br, Pterocarpus marsupium Roxb, Syzygium cuminii Linn, Curcuma longa  Linn, 
Berberis aristata DC, Terminalia  belirica,  Terminalia  chebula  Retz ,Emblica  officinalis, Tinospora cordifolia Willd , 
Cinnamomum tamala. Coarse powder (40-60 mesh) of all ingredients were used for kashaya preparation (one part drug 
added with eight parts of water boiled and reduced to 1/4th portion). Prepared Kashaya was filtered and reboiled till 
it turns into solid consistency. Vogel diabetic model was followed for hypoglycemic effect. Diabetes was induced by 
streptozotocin (48 mg/Kg body weight of rats) in 0.1M citrate buffer (blood sugar level > 250mg/dl taken for study). 
On 4th day of streptozotocin injection, administration of Madhumeha kashaya Ghana was started and continued for 
28 days. Ghana group animals had shown significant (p<0.05) reduction of Fasting Blood Sugar compared to diabetic 
group animals. Madhumeha Kashaya Ghana was found effective in reducing Fasting Blood Sugar in streptozotocin in-
duced experimental animals.

Introduction:-
Diabetes is a chronic disease which has become quite 
common throughout the world. According to WHO 
171,000,000 (million) people were suffering from Diabetes 
in the year 2000 and the figure is seem to be rise upto 
36,000,000 (million) by 2030 in whole world. It is a chronic 
metabolic ailment/condition caused by a variable interac-
tion of genetic and ecological issues and is characterised 
by abnormal insulin secretion or insulin receptor or post 
receptor events which affects metabolism involving carbo-
hydrates, proteins and fats in addition to damaging liver, 
kidney, and β-cells of pancreas1. 

Due to expensive pharmaceutical drugs or undesirable 
side effects, the world is looking forward for herbal drugs 
or formulations, as they are contributing profusely in the 
treatment of this disease. In Ayurveda granthas different 
types of single herbal drugs are mentioned in the name 
called Pramehaghna gana and proved to be effective in 
the treatment of this disease without much side effects.  

So in the present study the drugs which are having prame-
haghna properties and already proved individually as an-
tidiabetic were chosen and made a polyherbal formula-
tion .The ingredients selected were Madhunashini leaves 
(Gymnema sylvestre R.Br), Asana stem bark (Pterocarpus 
marsupium Roxb), Jambu seeds (Syzygium cuminii Linn), 
Haridra Rhizome (Curcuma longa  Linn), Daruharidra stem 
(Berberis aristata DC), Bibhitaki Fruit (Terminalia  belirica), 
Haritaki Fruit (Terminalia  chebula  Retz) Amalaki Fruit (Em-
blica  officinalis), Guduchi stem (Tinospora cordifolia Willd) 
Tamala patra leaves (Cinnamomum tamala ). 

Here an attempt was made to evaluate therapeutically ef-
fective combination by mixing above mentioned drugs and 
its Ghana (solid form) was used in diabetic experimental ani-

mals. As this was new formulation of Ghana its safety study 
was done in female Wistar rats and efficacy study was con-
ducted in Male Wistar rats for the duration of 30 days.

MATERIALS AND METHODS:-
All ingredients were procured from GMP certified Ayurve-
dic pharmacy. Preparation of Madhumeha kashaya Ghana 
was done in Dept. of Bhaishajya kalpana, KLEU’s Shri BMK 
Ayurveda Mahavidyalaya.

Preparation of Madhumeha Kashaya Ghana: - It was 
prepared in two steps, At first all the ingredients of Mad-
humeha kashaya in coarse form were soaked in 8 parts of 
water for 12 hr before the preparation of  Kashaya. The 
soaked mixture was kept for boiling on mandagni and re-
duced to 1/4th and filtered.2

Secondly the filtered Kashaya was reboiled till it attained solid 
consistency i.e Ghana.3  Prepared Madhumeha Kashaya Ghana 
was subjected for Preliminary phytochemical screening.

Experimental study:
Animal study was conducted on Male Wistar rats of (150-
200 g) were procured from animal house, K.L.E.U., Jawa-
harlal Nehru Medical College, Belgaum, Karnataka. Animal 
experiment was carried out at Animal house, K.L.E.U Shri 
B.M.K. Ayurveda Mahavidyalaya, Belgaum. All Experimen-
tal rats were housed in colony cages and was kept at an 
ambient temperature of 25°C ± 5°C and 45-55% relative 
humidity with 12 hr natural light and dark cycle. All animals 
were acclimatized in the laboratory for a week before com-
mencement of the study. They were provided with stand-
ard feeds and water ad libitum during experimental study. 
Ethical clearance certificate (BMK/IAEC/Res-07 /2013) was 
obtained from IAEC KLE’s Shri BMK Ayurveda Mahavidya-
laya, Shahpur, Belgaum
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Acute toxicity study:4

Acute oral toxicity study was carried out on five (n=5) Wistar 
female rats (150-200 g) as per OECD guidelines rule 420.The 
animals were kept on fasting for overnight providing only wa-
ter, after that Madhumeha Kashaya Ghana was administered 
orally at the dose of 300 and 2000mg/kg body weight by us-
ing gastric tube and the animals were kept under observation 
for 14 days to see the mortality and signs of toxicity. 

Hypoglycemic study:
Experimental induction of diabetes  5

The experimental animals were kept on fasting for over-
night and single intraperitonial injection of freshly prepared 
Streptozotocin (STZ, 48 mg/kg body weight in 0.1 M Cit-
rate buffer at the pH of 4.5) was given to induce diabetes 
and soon after the animals were allowed to drink 5% of 
glucose solution to overcome the drug induced hypoglyce-
mia. The animals were considered as diabetic if there fast-
ing blood glucose level was more than 250mg/dl on the 
3rd day after STZ injection. The treatment was started on 
4th day and it was considered as first day of treatment and 
it was continued for duration of 30 days.

Grouping:- 
Eighteen, adult Wistar rats of either sex weighing 150-200 
gm will be selected for the study and they will be divided 
into four groups, each contains six experimental animals.  

Table No.1:- Showing Grouping of Animals.

Groups Details Intervention 

I Control group Treated with Citrate buffer solution

II Diabetic control Induced with Injection Streptozotocin

IV Diabetic rats Treated with Madhumeha Kashaya Ghana

Collection of blood samples and glucose determination
Blood samples were collected by retro orbital, by capillary 
method and blood glucose level was determined by using 
one touch electronic glucometer. Using glucose strips.

Statistical analysis:
Data obtained from pharmacological experiments are ex-
pressed as mean ± SD. Differences between the control 
and the treatments in these experiments were tested for 
significance using ANOVA followed by Dunnet’s t–test. p 
value < 0.05 were considered as significant.

RESULTS:
Phytochemical screening of Madhumeha Kashaya Ghana 
contains Cardiac glycosides, Tannins flavonoids, Alkaloids, 
phytosterols, saponin glycosides, Reducing sugar, Carbohy-
drates, proteins.

Table No.2 Showing the Mean fasting Blood glucose of 
all the groups.

Groups 0th 
day   

3rd 
day

7th 
day

14th 
day

21st 
day

30th 
day

Normal 
Control

89 93 95.83 80.5 120.2 130.3

Diabetic 
Control

97.5 529.5 421.5 534.2 560 530.3

Madhumeha 
Kashaya 
Ghana

94.33 425.3 117.7 330.5 399.2 330.5

Acute Toxicity studies
This study had shown no mortality at the dose of 300 mg/
kg body weight and even up to the dose of 2000 mg/
kg body weight. In 14 days observation , it was observed  
that  none of the animals showed any Signs of respiratory 
depression, narcosis and catatonia, and other toxic signs 
during the experimental study. 

There was no loss of fur, change in colour of fur, skin col-
our  of any rats. 

Hypoglycemic activity:-
The blood sugar levels were measured in Normal, diabet-
ic and Ghana treated group in initial and at 0, 3, 7, 14, 
21and 30 days of treatment. When compared to Normal 
rats streptozotocin induced diabetic rats had shown sig-
nificant increase in blood sugar level. Oral administration 
of Madhumeha Kashaya Ghana had shown significant de-
crease (p<0.0001) in blood sugar level from 14th day on-
wards when compared to diabetic control group.

Discussion:-
In Ayurveda single herb treatment was seen in management 
of many diseases. when these different herbs combined and 
processed, it may produce Sinergestic effet or agonist or 

supraadditive effect. 
The selected plants are described individually and safe when 
administerd singly. So all the drugs mixed together and new 
formulation is made. As it is new formulation   Safety was 
conducted in experimental animals. This shows there is no 
changes in skin like blancing, cyanosis, erythema, itching; Fur 
like falling of fur, piloerection , discoloration; Eyes like Ex-
opthalamus, Redness, Ptosis, Lacrimation, Pupil constricted, 
Pupil dilated; Behavioral pattern Restlessness, Grooming, Ly-
ing flat on bell, Lying flat on side, Lying flat on back, Sleep-
ing; salivation, Respiration, Central nervous system. 

The Fasting Blood sugar(fbs) mean shows that on 0th day 
and 3rd day the means of all the three groups showing al-
most similar values but on 7th day there is much reduction in 
FBS of Madhumeha Kashaya Ghana group when compared 
to Diabetic control and on 14th day, 21st day and 30th day 
the Fbs of Madhumeha Kashaya Ghana group maintained 
same levels which is nearer to normal range (250mg/dl) 
when compared to Diabetic control group. The fbs of con-
trol animasl was similar start from initial day to 30th day. 

Madhumeha Kashaya Ghana have the properties as prame-
hahara, rasayana, medorogahara, panduhara, Mehahara, 
vayasthapana, jwarahara etc. so this may the reason for re-
duction in fbs of treated group.  

Conclusion:-
Hence it can be concluded that the formulation Madhume-
ha Kashaya Ghana is having hypoglycemic effect.
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ABSTRACT  Medical world is concerned about increasing rate of congenital imperfections in the new born which is 
posing confront to the aim of healthy humanity. Data reveals that 3-5% of all births result in congenital 

malformations, 20-30% of all infant deaths are due to genetic disorders, and 30-50% of post- natal deaths are due to 
congenital malformations. 11.1% of pediatric admissions are for children with genetic disorders, 18.5% are hospital ad-
missions for genetic causes, and 50% of mental retardation has genetic basis. According modern genetics the causes 
are largely unknown. But to some extent the environmental factors are held responsible for the mutations that cause 
genetic disorders. Chromosomal diseases are said to be spontaneous or due to environmental factors or due to new 
mutations or inheritance. Multifactorial diseases are due to weak inheritance and the assistance of multiple environmen-
tal factors.

Ayurveda- A complete and holistic health science, not only deal with preventive and curative aspects of health but also 
has a strong footings in the field of healthy progeny. Shadgarbhakara-bhava have been propounded in the ayurvedic 
classics viz. Matrija(mother), Pitrija(father), Atmaja(soul), Satmyaja(wholesome practices by mother), Rasaja (diet of the 
mother) and Satvaja( psycholological health of the parents). Anything that may be Kaayika, Maanasika or Vaachika that 
causes beeja dushti is considered as Apachaara.

Pregnancy is a delicate condition, which is most vulnerable and affected by enormous factors such as Environmental, 
Psychological or Food habits etc. All these conditions can be considered as Dooshivisha / Garavisha which is also 
known for its capability to result in congenital deformities.

Dooshivisha is are Dhatupradushaka and Sanubhadaka. Garbhopaghaathakara Bhaavaas play a vital role in accumula-
tion of Dooshivisha. Hence considering all these factors an attempt is made to critically study the impact of DooshiVi-
sha as Garbhopaghatakara bhavas on progeny.

Introduction: 
The health of the nation depends on the health of its citi-
zens. Throughout history, the birth of malformed fetuses 
has been well-documented and the attitude toward the 
infants and their parents varied according to the cultural 
state of the people and ranged from admiration to rejec-
tion and hostility. Advanced modern medical science has 
no doubt extended the life span of the human, but the 
new upcoming health problems are also awaiting their 
solution. The medical world is really worried about the in-
creasing rate of inborn defects in the new born, which is 
posing a challenge to the aim of a healthy society. These 
inborn defects are seen as minor, major, anatomical, physi-
ological, and even latent in nature. Data reveals that 3-5% 
of all births result in congenital malformations1, 20-30% of 
all infant deaths are due to genetic disorders2, and 30-50% 
of post- natal deaths are due to congenital malformations3. 
11.1% of pediatric admissions are for children with genetic 
disorders, 18.5% are hospital admissions for genetic caus-
es, and 50% of mental retardation has genetic basis4. Ac-
cording modern genetics the causes are largely unknown. 
But to some extent the environmental factors are held re-
sponsible for the mutations that cause genetic disorders. 
Chromosomal diseases are said to be spontaneous or due 
to environmental factors or due to new mutations or inher-
itance. Multifactorial diseases are due to weak inheritance 
and the assistance of multiple environmental factors.

Summarizing the methods of procuring a healthy prog-

eny explained in Ayurveda classics, a person should select 
a partner which is of different Gotra (clan) and of proper 
age, one who is not diseased. Intercourse should be pro-
hibited during the time of menstruation, presence of any 
diseased condition, hungry, thirsty with full diet and other 
factors.Pregnancy is a delicate condition, which is most vul-
nerable and affected by enormous factors such as Environ-
mental, Psychological or Food habits etc.5 

Garbhopaghaatakara Bhavas explained in classics are noth-
ing but the factors that can affect the Stri and Purusha 
Beejas leading to Sahaja rogas. In present day, toxins to 
which every pregnant lady exposes unavoidably can be 
considered as Garbhopaghaatakara Bhavas and as they 
have reduced potency they fall in the category of Dushivi-
shas i.e. “Swabhavatah Guna vipraheena Visha”  category. 

Garbhopaghatabhavas
Ayurveda- A complete and holistic health science, not 
only deal with preventive and curative aspects of health 
but also has a strong footings in the field of healthy prog-
eny. Shadgarbhakara-bhava have been propounded in 
the ayurvedic classics viz. Matrija(mother), Pitrija(father), 
Atmaja(soul), Satmyaja(wholesome practices by mother), 
Rasaja (diet of the mother) and Satvaja( psycholological 
health of the parents).6 Anything that may be Kaayika, 
Maanasika or Vaachika that causes beeja dushti is consid-
ered as Apachaara. The above-mentioned  Matrija, Pitrija, 
and  AAtmaja Bhavas  cannot be changed as they come 
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from the parents and  Poorvajanma Samskaras  (as a re-
sult of the code of conduct), respectively, but the other 
three  Bhavas-factors,  namely,  Satmyaja,  Rasaja  and  Sat-
tvaja Bhavas,7 practiced improperly can act as Dooshivi-
sha which in turn can modify the intrauterine environment 
and psychosomatic health of the mother, producing a un-
healthy impact on the fetus. It is a known fact now that 
environmental factors can influence the genome. Accord-
ing to modern medical science, there are three phases of 
intrauterine growth. Zygote, embryo, and fetus. Genetic 
constitution of the fetus, nutritional status of the mother, 
placental status, uterine capacity, exposure to infections, 
and toxic factors (i.e., rubella, alcohol, narcotics) affect 
the inutero growth of the fetus.

Congenital abnormality:
A congenital malformation is a deleterious physical anom-
aly, a structural defect perceived as a problem. A recogniz-
able combination of malformations or problems affecting 
more than one body part is referred to as a malformation 
syndrome. Genetic diseases or disorders are all congenital, 
although they may not be expressed or recognized until 
later in life. Genetic diseases may be divided into single-
gene defects, multiple-gene disorders or chromosomal de-
fects. Single-gene defects may arise from abnormalities of 
both copies of an autosomal gene (a recessive disorder) or 
from only one of the two copies (a dominant disorder). A 
mutation is a permanent change in the DNA sequence of 
a gene. Sometimes mutations in DNA can cause changes 
in the way a cell behaves. Mutations can be inherited; this 
means that if a parent has a mutation in his or her DNA, 
then the mutation is passed on to his or her children. This 
type of mutation is called germline mutation. Mutations 
can be acquired; can occur when environmental agents 
damage DNAor when mistakes occur when a cell copies its 
DNA prior to cell division.Epigenetic mechanisms are influ-
enced by several factors and processes including develop-
ment  in utero and in childhood, environmental chemicals, 
drugs and pharmaceuticals, aging, and diet.

Garbhopaghaatakara bhavas are the factors that are harm-
ful for the fetus.8 Garbhopaghaatakara bhavas have an im-
portant role as causative factors of congenital, hereditary, 
and genetic anomalies (by mutation and epigenetics) – be-
fore conception, at the time of conception, and after con-
ception, that is, during pregnancy. Concepts and details of 
congenital anomalies have been described by almost all 
the scholars of  Ayurveda. With the opinion that congeni-
tal anomalies can occur due to the diet and lifestyle of the 
mother, deeds in the previous life of the fetus, vitiation 
of vayu, beeja  (ovum and sperm) and bijabhaga  (chromo-
some), and beejabhagavyava (genes) in parents.

Discussion:
According to modern science, there exists some loci in 
germ cells which are responsible for the production of 
some enzymes and structural proteins. These inturn pro-
duce cells. This includes many stages like, mitotic divisions, 
chromosomal replication, recombination of homologous 
chromosomes etc. during these stages sometimes their 
occur some error. That may be spontaneous or due to 
environmental factors or new mutations or inherited con-
sequences. This further leads to the damage of DNA and 
genetic material. Some times these damages can be re-
paired, but un-repaired and mal-repaired damages remain 
as mutations and lead to genetic diseases(Dooshi Visha). 
These errors leading to mutations may occur in germ cells 
(Sperm & Ovum) or during fertilization or in early post fer-
tilization period and lead to mal-production and infertility. 

This explanation tells us the importance of avoiding Garb-
hopaghaatakara Bhavas by both male and female. The en-
vironmental factors mentioned as etiology are nothing but 
the Apachaara or Garbhopaghaatakara Bhavas explained in 
Ayurveda. Here germ cells mean sperm and ovum. So, we 
can consider Shukra and Shonita here. 

A poison whether animal, vegetable or chemical ,not fully 
eliminated from the system and partially inherent therein, 
enfeebled, of course by antipoisonous remedies, is desig-
nated as Dooshivisa(Weak or slow poison).some of these 
poisons produces insanity.  Some of them are character-
ized by an obstinate constipation of the bowels, others, by 
an involuntary emission of semen while a few others pro-
duce confused speech or some other similar disease.9 

Hence these all are nothing but organ specific effects 
of  Dooshi visha which are inturn effecting the body 
Eg: If Dooshivisha affects GI Tract it Causes abdominal 
bloating(Admana) similiary when it effects reproductive 
system it results in Kshapayaet shukram i.e abnormality 
in bijabhaga  (chromosome), and beejabhagavyava  (genes) 
in parents. Garbhopaghaatakara Bhavas includes all those 
things that a women encounters constantly before, dur-
ing and after pregnancy and man encounters prior to 
conception with specific time, place and diet as well as 
Drugs, Cosmetics, Environmental pollutants, Pesticides, 
House hold poisons, Food Additives and Adulterants etc. 
which tends to poison the fundamental root-principles of 
body(Dhatus). Garbhopaghaatakara Bhavas before, during 
and after conception results in the possible errors or mu-
tations that occur in germ cells, during fertilization and in 
early post fertilization. 

For example Drugs like ACE, Cocaine, High doses of Vi-
tamin A, some antibiotics are teratogenic. Cosmetics con-
taining DEA, TEA, Talc, PEG, Acetones likewise household 
poison like mosquito repellents/home spray, Alcohol con-
sumption by pregnant women would lead to short mem-
ory span (Alpasmriti) and loss of concentration (Anavas-
thitachitta) in the child.Daily use of wine results in Fetal 
Alcohol Syndrome. It is claimed nowadays that using fish 
daily harms the babies. Some large long-lived fish contain 
high levels of methyl mercury that may harm an unborn 
baby’s developing nervous system are teratogenic and re-
sults in congenital abnormality. Similarly  environmental 
pollutants, pesticides and food additives as well as adul-
teration plays a major role in causing teratogenic effects, 
which are slow acting and can be referred as Garbhopa-
ghaatakara bhavas(Dooshivisa)

Conclusion:
The general ultimate treatment for Garbhopaghaatakara 
bhavas is Garbha sthapana10 which includes all the specific 
measures that causes upagatha before, during and after 
conception  are to be excluded this includes the regimens 
to be followed specially by women(Stree  nam visheshay-
et) as well as by men before conception. Here as we have 
considered Dooshivisha as Grabhopaghatakara bhavas 
all the treatment modalities explained in Dooshivisha (Eg: 
Dooshivishari Agada Etc.) can be taken in consideration 
while treating the condition of the same apart from garbha 
sthapana.

“Pregnancy should be by choice not by chance”; precon-
ception counseling can play a vital role not only in achiev-
ing the goal of a healthy progeny, but also in preventing 
congenital and genetic
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disorders.
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ABSTRACT Respiratory conditions are among the leading causes of morbidity and mortality in elderly people worldwide. Most 
important are Bronchial Asthma and Chronic Bronchitis which are correlated with Tamaka Shwasa and kaphaja 

kasa respectively according to Ayurveda.Ayurvedic concept is of the opinion that Tamaka shwasa is a yapya vyadhi.Bharangi is one of the 
drugs of Ayurvedic meteria medica which is mainly indicated in respiratory disorders. It is botanically identified as Clerodendrum serratum 
Linn which belongs to family Verbenaceae. It has reported that root possess significant anti-inflammatory as well as anti-allergic activity, 
and can be useful in Asthma.Some of the chief constituents found in the plant are D-mannitol, hispidulin, cleroflavone, apigenin, scutellarein, 
serratagenic acid, actseoside, verbascoside, oleanolic acid, clerodermic acid, γ-sitosterol, β-sitosterol, cholestanol, clerosterol, campesterol 
and 24-ethyl cholesterol.

INTRODUCTION
The word Shwasa indicates both physiological and pathological 
state of respiration. Tamaka Shwasa (Bronchial Asthma) is one 
of the five types of pathological condition of Shwasa.1 It is de-
scribed as difficulty in taking breath. It is manifested through 
pranavaha srotos. Vata gets obstruction by kapha and travels in 
pratiloma gati and in turn causes Shwasa.2 According to W.H.O, 
there are approximately 300 million people suffering from Bron-
chial Asthma and another 100 million will be added to this by 
the end of the year 2025. The prevalence in India is 3.5 % of the 
total global incidence.3Curative aspects need to be explored, 
where many effective drugs are mentioned in Ayurveda. Vata-ka-
phahara chikitsa is the sheet anchor of the treatment of Tamaka 
Shwasa4. Bharangi is one of the drug which is useful in the treat-
ment of Tamaka Shwasa. The word Bharangi literally means that 
which is glorius. In samhita kala this drug was widely used for 
treatment of shwasa,Kasa, Sotha, Vataja disorders. It is highly 
valued and important ingredient of many popular Ayurvedic 
formulations like, Bharangyadi kasaya, Bharangyadi churna , 
Ayaskrti, Satyadi churna, Kankasav, , Mahavatagajankusa rasa.
Bharangi is found to have anti-inflammatory5,6, antihistaminic, 
antiallergic7,8, antioxidant9 and Hepato protective properties.10

HABITAT AND HABIT11

Clerodendrum serratum Linn is found more or less throughout 
India in forest up to altitude 1500 meters. It is perennial shrub 
3-8 ft. high.

Root: Mature root hard, woody, and cylindrical; upto 5 cm thick; 
external surface light brown having elongated lenticels.

Stem: Usually quadrangular.

Bark: Thin and easily separated from a broad wood which shows 
marked medullary rays and concentric growth rings in a trans-
versely cut surface; short fractures; acrid taste.

Leaf: Leaves usually three at a node, sometimes opposite oblong 
or elliptic, serrate, alternate without stipules.

Flower: Flowers are many conspicuous, arranged in dichotomous 
cymes, the whole forming a lax more or less pubescent sub-per-
sistent, obovate to lanceolate, pubescent, and often coloured.

Fruit: four lobed purple drupes.

Seed: With or without endosperm

Vernacular names12

Bengali: Bamunhatee, Bamanhatee, Bhuijam
Gujarati: Bharangee
Hindi: Bharangi
Kannada: Gantubarangee
Telugu: Ganttubrarangee
Urdu: Bharangi, Baharangi
Punjabi: Bhadangee
Tamil: Cheruteku

SYNONYMS 
Padma13-flowers resemble lotus flowers
Bharangi13-it destroys disease, and it is having power equivalent 

to sun
Kasagni14-relieves kasa
Vatari15- useful in Vata disorders

GUNA – KARMA16
Bharangi is katu, tikta, kasaya rasa, usna virya, laghu and ruk-
sha guna, katu vipaka, kaphavata shamaka. It isuseful in Shwasa, 
Kasa, Sotha, Vranaropana, Vata vyadhis, Gulmaghna, Jwaragna.

PHYTOCHEMISTRY 17, 18, 19
The major groups of chemical constituents present in the Clero-
dendrum genus are carbohydrates, phenolics, flavonoids, terpe-
noids and steroids.

Carbohydrates
Generally, D-mannitol has been found in the roots of the Plant.

Flavonoids
The isolated flavonoids like hispidulin and cleroflavone possess 
potent anti-oxidant, anti-microbial, anti-asthmatic, anti-tumour 
andCNS binding activities. Other flavonoids isolated from plants 
areapigenin, 7-hydroxy flavanone, scutellareinand pectolinar-
igenin

Terpenes
Terpenes isolated from plant like betulin, oleanolic acid, clero-
dermic acid, betulinic acid, friedelin and monomelittoside had 
weak CNS activity, strong molluscicidal and fungi toxic activities.

Phenolics
Some of the phenolic compounds isolated were serratagenic 
acid, acteoside, indolizino and verbascoside which possess bio-
logically activities such as anti-oxidant, anti-microbial, anti-pro-
liferative, antihypertensive and anti-cancer activities.
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Steroids
Steroids are terpenes based on the cyclopentane perhydroxy 
phenanthrene ring. Chiefly, γ-sitosterol, β-sitosterol, cholestanol, 
clerosterol, campesterol and 24-ethyl cholesterol were reported 
to be isolated from the plant.

PROBABLE MODE OF ACTION OF DRUG
The pathogenesis of Shwasa first involves only vitiation of Vata 
dosha all over the body. This vitiated Vata which is in Uraha 
sthana in turn creates rukshta, sankocha and kharata in Pra-
navaha srotas. Vitiated Vata affects the prakruta Kapha in Uraha 
sthana, which results in Vilomata of Prana vayu through ob-
struction to its natural Gati by Kapha. Sometimes, Kapha gets 
vitiated independently or through Rasa dhatwagnimandya its 
Mala, i.e. Kapha gets located in Uraha sthana and causes ob-
struction to normal motion of Vayu which ends up with Vilo-
mata of Vayu. In the third type, both Vata and Kapha get viti-
ated independently along with the production of Ama visha. 
This contributes to the manifestation of Shwasa. Bharangi hav-
ing Katu,Tikta,kasaya rasa, Usna Virya, Katu Vipaka and Kapha-
Vataghna properties seem to quite naturally antagonize the 
Shwasa Roga, which is Kapha-Vata Pradhan disease.

REFERENCES IN SAMHITASAND NIGHANTUS
Charaka samhita20– Shwasa and Hikka.

Susrutha samhita21- Acharya Susrutha explained Bharangi as 
useful in Apasmara.

Vagbhatta – Bharangi as agreya dravya in Shwasa

Chakradatta22,23– useful in Gandamala, Galaganda, Kuranda, 
Shwasa

Vangasen24, 25– useful in Vataja Kasa,Bradhana, Kuranda

Bhavaprakash Nighantu26-Sotha,kasa,Shwasa,Peenasa,Jwara.

Dhanwantari Nighantu27- Gulma, Jwara, Asrug, Vata rogas, Ra-
jayakshma, Peenasa

Raja Nighantu28- kasa, Shwasa, Sopha, Vrana, Krimi rogas, 
Daha, Jwara

THERAPEUTIC INDICATIONS

Disease Form Part Used Anupana 

Shwasa Kalka Moola Usna jala

Vataja kasa Ghrita Moola Usna jala

Apasmara Arista Moola -

Asrug Swarasa Moola -

Jwara Swarasa Moola -

Gulma Swarasa Moola -

Peenasa Swarasa Moola -

Galaganda Gandamala Pralepa Moola       -

Kuranda Pralepa Moola        -

Sotha Churna Beeja Ghrita 

Vrana Pralepa Moola 

Krimi roga Churna Moola 

Bradhana Churna Moola tandulodaka 

PHARMACOLOGICAL ACTIVITIES
Anti-inflammatory activity 29
The ethanolic root extract of C. serratum showed significant anti-
inflammatory activity in carrageenan-induced oedema in rats, 
and also in the cotton pellet model in experimental mice, rats 
and rabbits at concentrations of 50, 100 and 200 mg/kg.

Bronchodilator activity30
Aqueous extract of leaves possess bronchodilator property.

Allergic Asthma31
Icosahydropicenic Acid (IHPA) a new pentacyclic triterpenoid 
saponin was first isolated from roots of Bharangi. IHPA at the 
dose of 100mg/kg showed significant showed significant protec-
tion of mast cell degeneration (59.62%) as compared to standard 
sodium cromoglycate (64.48%). The compound also revealed sig-
nificant inhibitory activity on histamine induced gout tracheal 
chain preparation.

Wound healing activity32
Ethanolic extracts of roots and leaves of Bharangi were obtained 
and their wound healing potency wasevaluated on Albino rats. 
The results shows higher wound healing potency of root extract 
as compared to leaf extract 

Anticancer activity33
Aqueous extract and methanolic extract of roots of Cleroden-
drum serratum were screened for in vivo anticancer activity us-
ing Dalton’s Lymphoma Ascites (DLA) cell model at the dose 
100 mg and 200 mg/kg body weight. The parameters were ana-
lysed mean survival time, percentage increase in life span, body 
weight analysis, haematological parameters and biochemical pa-
rameters. The study revealed that methanolic extract exhibit sig-
nificant anticancer activity as compared to aqueous extract. It is 
used in treatment of fevers, Rheumatism and Dyspepsia.

CONCLUSION
Bharangi is the drug of choice in the treatment of respiratory 
disorders such as Shwasa, kasa and Peenasa. It is also usefulin 
the treatment of other disorders likeSotha, Gulma, Galaganda, 
Vatavyadhis, Vrana etc. The plant was found to be useful as 
Bronchodilator, in allergic Asthma, anti-inflammatory, anti-can-
cer, Hepato protective, and for its anti-microbial properties. 
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ABSTRACT: 

Standardization is measurement for ensuring the quality and is used to describe all measures which 

are taken during the manufacturing process & quality control leading to a reproducible quality, safety 

and efficacy. Ayurveda medicines are serving the needs of ailing humanity since many centuries. 

There is a need of systematic and well-organized coordination of allied sciences along with adequate 

infrastructure and facilities to solve various problems related to Ayurvedic formulation. Use of 

formulation when prepared in improper and short cut ways, can prove injurious effect to health. 

Earlier medicines were prepared by physician themselves for their patients. The physicians were well 

qualified to identify the materials. They were trained in various processing. They were following 

guidelines of Shastra & experienced teachers. According to the immediate need of patients they were 

modifying the formulation as per their occupied understanding. Today physicians are more involved 

with diagnosis and treatment. The drug manufacturing has gone into the hands of pharmacy. In large 

scale production manufacturers compromised with quality and quantity of material. Compromised 

with longer and lengthy procedures. Equivalents substitutes are added in the compounds are not 

validated. The extract important procedures either altered or made shortcut. The led to the decline in 

the quality of Ayurvedic drugs. So for justification of Ayurvedic formulation action there need to prove 

the analytical and experimental studies.  

Keywords: Experimental,Analytical research validation , Ayurveda  
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Introduction: Analysis is important in every 

product, but in drug it is very important as it 

involves life. In comparison to general consumer 

products, in drugs there is and there can be only 

quality/standard product and no other products. 

Quality of the product comes from series of tests 

for quality control, starting from raw materials, in 

process during manufacturing, finished product 

etc.
1 

Experimental study: The most recent 

development in experimental pharmacology is the 

sophisticated computational simulations of animal 

experiments, both in vitro and in vivo, referred to 

as in silico test. It is simplified ecological model 

that reduces a lot of animal testing, and considered 

to be more predictable regarding the success of the 

developing drugs in clinical trial.  

Aims & Objective:- 

1. Aim: Role of Experimental & Analytical 

research in validation for Ayurvedic formulation.  

2. Objectives:- 

Role of Analytical research in validation for 

Ayurvedic formulation 

Role of Experimental research in validation for 

Ayurvedic formulation  

Role of Analysis in Ayurvedic formulation:- 

Standardization is measurement for ensuring the 

quality and is used to describe all measures which 

are taken during the manufacturing process & 

quality control leading to a reproducible quality, 

safety and efficacy.  

Ayurveda medicines are serving the needs of 

ailing humanity since many centuries.  

There is a need of systematic and well-organized 

coordination of allied sciences along with 

adequate infrastructure and facilities to solve 

various problems related to Ayurvedic 

formulation.  

HERBAL DRUGS 

QUALITY EVALUATION  

A systematic examination of the extent to which 

an entity (part or product) is capable of meeting 

specified requirements. 

The result of quality evaluation may be used for 

qualification, approval and registration or 

accredation purposes. 

A quality evaluation may be used to determine 

manufacturing quality capability.
2 

HERBAL DRUGS – QUALITY 

EVALUATION 

 Absolutely required for  

– Authenticity 

– Purity 

– Safety  

– Quality evaluation  

– Quality control 

– Quality assurance  

•  The who and number of countries dealing 

with herbal drugs formulated various 

protocols for standardisation and quality 

evaluation  

• The triple ‘p’ based protocols 

– Pharmacognostical  

– Physico – chemical 

– Phytochemical 

– Residual Analysis 



Cite as: Role Of Experimental & Analytical Research In Validation For Ayurvedic 

Formulation; Vol 1|Issue 10|Pg:521-526 2014 

 

523  

 

HERBAL DRUGS – STANDARDISATION 

– Taxonomical  

– Morphological 

– Anatomical 

– Biological 

– Biochemical 

– Biotechnological 

Physico-chemical: 

Ash Values 

pH 

Optical Rotation 

Specific gravity 

Hardness 

Disintegration time 

Elemental Composition 

Phytochemical 

Extractive values 

Chemical profiling 

Markers- Bioactive, Biologically, Chemical, 

HPTLC/HPLC Based quantification. 

 Residual Analysis:
4 

1. Heavy Metals 2.Pesticides 3.Toxins 4.Radio-

actives   5.Fumigants 6.Pathogens 7.Fungicides  

Role of Experimental research  in Ayurvedic 

formulation:
3 

• Ayurveda,  the  traditional  system  of   

medicine, is  regarded  as  the  most  

methodical  and efficient  among  all  such  

systems  practiced  in different  parts  of  

the  world.   

• Because  of  the complexity and  the 

adverse effects associated with  the  use  of  

chemical  drugs,  much  of  the world’s  

population is turning toward  alternative 

systems  of  medicine.  

• Although  the  traditional  and 

complimentary  method  of  treatment  

may have health  benefits  and  are  

normally  practiced safely,  over  recent  

years  there  have  been several  concerns  

raised  over  the  safety  of some  forms  of  

complementary  medicine. 

• Description of very few therapeutic potent 

metals is available in Ayurveda. 

• Their detoxifying procedures without 

altering its therapeutic potency, 

transferring the metal fit for oral 

administration as well as eliminating 

various disorders and maintaining health 

are also explained.  

• In the classical explained formulation with 

wide range of therapeutic efficacy, using 

practically also. 

• There are various methods explained to 

prepare bhasmas & herbal formulation, so 

to continue its long term uses, it is need to 

prove its safety before efficacy.  

Herbs are not without disadvantages, and 

herbal medicine is not appropriate in all 

situations. These are a few of the 

disadvantages to consider: 

• Inappropriate for many conditions: 

Modern medicine treats sudden and 

serious illnesses and accidents much more 

effectively than herbal or alternative 

treatments. An herbalist would not be able 
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to treat serious trauma, such as a broken 

leg, nor would he be able to heal an 

appendicitis or a heart attack as effectively 

as a conventional doctor using modern 

diagnostic tests, surgery, and drugs. 

• Lack of dosage instructions: Another 

disadvantage of herbal medicine is the 

very real risks of doing yourself harm 

through self-dosing with herbs. While you 

can argue that the same thing can happen 

with medications, such as accidentally 

overdosing on cold remedies, many herbs 

do not come with instructions or package 

inserts. There's a very real risk of 

overdose. 

• Poison risk associated with wild herbs: 

Harvesting herbs in the wild is risky, if not 

foolhardy, yet some people try to identify 

and pick wild herbs. They run a very real 

risk of poisoning themselves if they don't 

correctly identify the herb, or if they use 

the wrong part of the plant. 

• Medication interactions: Herbal 

treatments can interact with medications. 

Nearly all herbs come with some warning, 

and many, like the herbs used for anxiety 

such as Valerian and St. John's Wort, can 

interact with prescription medication like 

antidepressants. It's important to discuss 

your medications and herbal supplements 

with your doctor to avoid dangerous 

interactions. 

• Lack of regulation: Because herbal 

products are not tightly regulated, 

consumers also run the risk of buying 

inferior quality herbs. The quality of 

herbal products may vary among batches, 

brands or manufacturers. This can make it 

much more difficult to prescribe the proper 

dose of an herb. 

Classical point of view in Analysis & 

Experimental study in Ayurvedic formulation 

• In ancient Ayurveda acharyas are not 

having the analysis and experimental 

techniques. 

• But they also analysis the herbal & herbo-

mineral formulation. 

•  they used in analytical techniques are 

like:- 

• Bhasma pariksha  

• Sneha sidhi lakshana  

• Burning candle test in 

fermentation  

• Lime water test in fermentation 

• Avaleha paka lakshana are: 

• Confirmatory test  

• In pakakalina are: 

•  Tantumattva(thready  

consistency) 

• Apsumajjati (sinks in 

water) 

2.   In pakanantara are: 

• Kharatva/sthiratva (rough 

and stable) 

http://herbs.lovetoknow.com/Herbs_for_Anxiety
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• Anguli mudra (finger prints 

are imparted) 

• Gandha,varna and 

rasodbhava (color,odor and 

taste) 

Experimental study in Ayurvedic formulation 

• Drug can produce toxic effects in addition 

to pharmacological actions. 

• Toxicology is the science that deals with 

the study of potential harmful effects of 

chemical and drugs on living organisms. 

• In Ayurveda some formulation are having 

herbo-mineral drugs like Parada & 

gandhaka. 

• Sometime this herbo-mineral formulation 

is creates Toxicity, if Proper shodhana is 

not done.  

• It is obviously unethical to test for toxicity 

in humans. 

• However some information can be gained 

from investigating accidental human 

exposures (e.g. Factory accidents). 

• Otherwise most acute & chronic toxicity 

data come from animal testing or more 

recently in vitro testing methods and 

inference from data on similar substances.
5
  

Conclusion 

• An Ayurvedic formulation widely used by 

the rural and ethnic people in India for the 

treatment of vata roga (neurological 

disorder).  

• The trial drugs have a definite 

demonstrable anticonvulsant action as 

ascribed by the experimental study 

conducted on albino mice.  

•                             

                                   

( .  . .) 

• To gets these properties from 

rasaoushadhis/ bhasmas SOP & SMP 

should be followed as mentioned in 

Ayurvedic literature followed by modern 

techniques. 
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Abstract 

Quality control of herbal raw material is essential to maintain quality thus better 

efficacy as well as safety through Ayurvedic preparations. Among various quality control 

parameters UV-Vis spectrophotometric analysis provides both qualitative and quantitative 

standards. But markers are needed for quantitative analysis. An attempt is made to study UV-

Vis Spectrometric analysis of some herbal raw materials for understanding qualitative and 

quantitative parameters without markers. Pippali, Eranda, Tea etc. extracts were prepared 

and were analyzed using UV-Vis Spectroscope with different concentrations. As control 

solvents used for extraction e.g. water or ethanol or methanol are tested. Double beam UV-

Vis Spectrometer of Shimadzu model UV1800 along with UV Probe software was used for 

analysis. Analysis was done in Central Research Facility – (Dept. of AYUSH approved Drug 

testing Laboratory for ASU drugs), of KLEU’s BMK Ayurveda Mahavidyalaya, Belagavi. 

Spectral data showed relationship between concentration and intensity of absorption. Thus by 

generating library of spectral data of genuine raw samples, it would be possible to test quality 

control using UV-Vis spectrometer even without costly markers. 

Keywords: UV-Vis Spectrophotometric analysis, Herbal drugs, Ayurveda, quality control, 

Pippali, Kankola,Tea 

 

Introduction: 

 Quality control of herbal raw 

material is essential to maintain quality 

thus better efficacy as well as safety 

through Ayurvedic preparations. TLC/ 

HPTLC has been used as one of the 

quality control parameter in The 

Ayurvedic Pharmacopoeia of India.(1) 

ICMR published Quality control methods 

of Indian Medicinal Plants also uses 

HPTLC, HPLC or GC as quality control 

parameter.(2)  UV-Vis spectrophotometric 

analysis is one among various quality 

control parameters which would provide 

both qualitative and quantitative 

standards.(3) But both qualitative and 

quantitative analysis needs markers for 

confirmation. An attempt is made to study 

UV-Vis Spectrometric analysis of some 

herbal raw materials for understanding 

qualitative and quantitative parameters 

without markers. 
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Materials & Methods: 

 Raw materials procured from 

market are authenticated in Central 

Research Facility of KLEU’s BMK 

Ayurveda Mahavidyalaya, Belagavi. Raw 

materials are pounded and coarse powder 

is made and used for extraction. Extracts 

are prepared using solvents of analytical 

grade viz. double distilled water, 

methanol, ethanol, chloroform, ether etc. 

For extraction based on sample either cold 

maceration method or Soxhlet extraction 

methods were used.(4,5)  

UV-Vis Spectrophotometry was 

done using Shimadzu UV 1800 Double 

beam Spectrophotometer.(6) Sample 

analysis was conducted at room 

temperature. System calibration was 

automatically programmed in the 

Spectrophotometer. UV probe software 

provided by Shimadzu is used for analysis 

and interpretation of spectral data.  

 

  

Raw materials’ extracts are diluted 

randomly initially and tested for UV-VIS 

spectral analysis. Total spectrum analysis 

from 900 nm to 200 nm was done as it 

facilitates to understand various peaks 

arising due to multiple components present 

in the extract as well as to find out the ‘ʎ 

max’ ie wavelength at which maximum 

absorbance is observed. Total spectrum 

also done as ‘ʎ max’ of the extracts is not 

exactly known. Spectral analysis was done 

at different concentrations of extract after 

identifying representative spectra through 

trial and error method. Where possible, if 

isolation methods of said markers of the 

raw drugs are feasible in the laboratory, 

spectra were analysed for that isolated 

chemical also. 

Analysis was done in Central Research 

Facility – (Dept. of AYUSH approved 

Drug testing Laboratory for ASU drugs), 

of KLEU’s BMK Ayurveda 

Mahavidyalaya, Belagavi, Karnataka. 

 

Observations & Results 

During UV-Vis Spectrometric 

analysis initially was done with Blank 

cuvettes. And spectral analysis of solvents 

used for dissolving the extracts for 

analysis like distilled water, methanol, 

ethanol, chloroform etc. was done to 

understand the effects of solvent on 

spectra of drugs analysed. Instrument was 

made Autozero before analysis. Analysis 

was done with two cuvettes – one 

containing solvent and another containing 

extract dissolved in same solvent so that 

instrument nullifies the solvent effect on 

spectra. 

 

Distilled Water spectral analysis: 

 UV-Vis Spectral analysis data is to observed to nullify its effect as solvent. (Image 1) 

Image 1 (Distilled Water UV spectra) 
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1. Pippali (Piper longum L) 

 

Spectral data observed at different concentrations showed that ʎ max at 253-258 nm 

and another good peak at 338-341 nm and absorption showed increase with increasing 

concentration as represented in Table 1, 2 & 3 and Image 2.  

 

Table 1 (Pippali at 25 μl concentration) 

No. Wavelength nm. Abs. 

1 663.00 0.098 

2 606.00 0.025 

3 535.00 0.031 

4 505.00 0.035 

5 408.00 0.291 

6 338.50 1.530 

7 307.50 1.287 

8 258.50 2.394 

9 206.50 4.000 

10 626.50 0.016 

11 581.00 0.011 

12 524.00 0.027 

13 491.00 0.030 

14 401.00 0.285 

15 314.50 1.252 

16 300.50 1.264 

17 233.00 1.910 

 

Table 2 (Pippali at 50 μl concentration) 

No. Wavelength nm. Abs. 

1 663.00 0.150 

2 605.00 0.039 

3 534.50 0.047 

4 505.00 0.052 

5 408.00 0.441 

6 341.00 2.501 

7 308.50 1.998 

8 253.50 3.896 

9 626.50 0.025 

10 581.00 0.017 

11 523.00 0.039 

12 492.50 0.046 

13 401.50 0.435 

14 315.50 1.942 

15 300.50 1.949 

16 233.00 2.903 

 

http://ijam.co.in/


Published online in http://ijam. co. in;  
ISSN: 0976-5921 

Vedantam Giridhar et. al.,  Quality control of Herbal Drugs through UV-Vis Spectrophotometric Analysis 

 

105 

Table 3 (Pippali at 100 μl concentration): 

No. Wavelength nm. Abs. 

1 662.50 0.171 

2 605.50 0.045 

3 535.00 0.053 

4 505.00 0.059 

5 408.00 0.500 

6 340.00 2.913 

7 266.00 4.000 

8 256.50 4.000 

9 249.50 4.000 

10 216.00 4.000 

11 207.00 4.000 

12 626.50 0.030 

13 579.00 0.020 

14 523.00 0.045 

15 492.50 0.052 

16 401.00 0.491 

17 315.50 2.208 

18 265.50 3.990 

19 256.00 3.978 

20 232.50 3.439 

21 215.50 3.931 

22 202.00 3.815 

 

 

Image 2 (Overlay presentation of spectra of Pippali extract at different concentrations 

i.e 25 μl (Black), 50 μl (Red) & 100 μl (Blue)) 
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2. Kankola (Piper cubeba L.) 

Spectral data observed at different concentrations showed that ʎ max at 295-296.5 nm and 

another good peak at 352-359 nm and absorption showed increase with increasing 

concentration as represented in Table 4, 5 & 6 and Image 3.

 

Table 4 (At 10 μl dilution) 

No. Wavelength nm. Abs. 

1 352.50 1.530 

2 295.00 2.459 

3 207.00 4.000 

4 332.50 1.478 

5 253.50 1.368 

6 203.00 3.877 

 

Table 5 (At 15 μl dilution) 

No. Wavelength nm. Abs. 

1 354.50 2.101 

2 295.50 3.447 

3 211.50 4.000 

4 331.50 1.958 

5 253.50 1.811 

 

Table 6 (At 20 μl dilution) 

No. Wavelength nm. Abs. 

1 359.50 3.048 

2 296.50 4.000 

3 282.00 4.000 

4 235.00 4.000 

5 225.50 4.000 

6 212.50 4.000 

7 201.00 4.000 

8 330.50 2.631 

9 287.00 3.985 

10 254.50 2.411 

11 234.50 3.955 

12 221.50 3.913 

13 211.50 3.970 
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Image 3 (Overlay presentation of spectra shown at different concentrations i.e 10 μl 

(Red), 15 μl (Blue) & 20 μl (Green) and 50 μl (black))  

 
 

3. Tea extract - Camelia chinensis 

 

Spectral data observed at different concentrations showed that ʎ max at 272.5 nm and 

absorption showed increase with increasing concentration as represented in Table 7, 8 & 9 

and Image 3 

 

Table No.7 (at 50 μl) 

No. Wavelength nm. Abs. 

1 272.70 0.203 

2 247.60 0.131 

 

Table 8 (at 100 μl) 

No. Wavelength nm. Abs. 

1 748.50 0.047 

2 272.50 0.385 

3 247.00 0.212 

 

Table 9 (at 200 μl) 

No. Wavelength nm. Abs. 

1 748.00 0.049 

2 272.50 1.479 

3 808.50 0.045 

4 687.00 0.039 

5 247.00 0.711 
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Image 4: (UV-Vis spectra at various concentrations (50 μl (Voilet), 100 μl (Red) &  

200 μl (Black) as overlay presentation):

 
 

 

Discussion: 

Studies with extracts of raw drugs 

used in Ayurveda showed that spectral 

analysis will help in quality control using 

UV-Vis spectroscopic analysis. Total 

spectral analysis showed many peaks in 

crude extracts indicating presence of 

multiple ingredients/ chemicals present in 

the tested extract. Fewer peaks are 

observed when extracts are purified for 

isolation of specific chemicals. 

UV-Vis Spectroscopy is beneficial 

in qualitative analysis as we can get 

spectra with specific solvent extraction and 

dissolving in specific solvent. Spectra got 

can be used as fingerprint of the sample 

extract if it is obtained using an 

authenticated standard raw drug sample. 

And a library of spectra developed like this 

in the lab could be used to identify given 

specimen by comparing the spectra along 

with developed library. Adulterant can be 

found out by UV spectral analysis. But 

initial spectra should be obtained using 

authenticate specimen and tested multiple 

times with variations such as season of 

collection, place of collection, time of 

collection etc. 

Quantitative analysis could also be 

done with the total spectra. But using 

specific markers will be better way. Total 

spectrum analysis will also show 

concentration of different chemicals 

through multiple peaks which cannot be 

identified if we use specific wavelength 

(Lamba Max) only. Even not totally 

scientific this study of UV-Vis spectrum 

form 200-900 nm of extracts will make us 

understand number peaks i.e. chemicals 

present in a sample as well as give us 

concentration through peak length which 

can be compared with known good/ 

standard authenticated sample spectra. 

Raw drugs which have been extracted, 

which lost their potency (veerya) due to 

more time after collection or infested etc. 

could be found out by comparing spectra 

with internal standard UV spectra 

developed in the laboratory even without 

marker. 

 

Conclusion:  

Spectral data showed relationship 

between concentration and intensity of 

absorption. Thus by generating library of 

spectral data of genuine raw samples, it 

would be possible to test quality control 

using UV-Vis spectrometer even without 

costly markers. Further studies are needed 

to come to conclusion that these data can 
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be used in quality control of herbal drugs. 

Drugs collected from various geographical 

regions and collected during said season 

and other seasons are to be used for 

analysis to understand the differences in 

spectral presentation. If spectra obtained in 

standard methods are developed by 

laboratories for many drugs and kept as an 

album, they could help in at least as 

internal quality control.   
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A comparative study of aspiration followed by 
Agnikarma with aspiration in the management of 
ganglion ‑ A randomized clinical trial
A. Amruta Wali, N. Tajahmed Dongargoan, V. Shashidhar Emmi, S. Yogesh Kulkarni1, S. Pradeep Shindhe,  Y. Santosh Mudakappagol

Introduction

Ganlions are the most common cystic swellings,[1] 
especially sixty to seventy percent of  ganglion cysts are 
found in the dorsal aspect of  the wrist and communicate 

with the joint via a pedicle.[2] The pathogenesis of  
ganglia is unclear.[3] It contains a clear gelatinous fluid 
or viscous fluid. It is surrounded by a fibrous capsule, 
and it possesses small pseudopodia.[4] Incidence is seen 

Abstract
Background: Classical texts explain the Agnikarma in detail for the management and 
eradication of various ailments with the limitation to understand its application and 
standardized methodology for each ailment. Ganglions are the most common cystic swellings, 
especially found in dorsum aspect of wrist which is well known for recurrence. Hence, to 
avoid the complications of surgery and to reduce the social burden of the patient, an effort 
is made to establish and modify the Agnikarma methodology in ganglion.

Methods: 30 patients fulfilling the inclusion criteria of ganglion were randomly selected 
and divided into Group 1 and Group 2 comprising of 15 patients each. Clinical sign and 
symptoms were given suitable grades according to their severity and assessed based on 
relief after treatment. The results showing P value < 0.05 were considered as statistically 
significant in this study. 

Results: After the treatment by Agnikarma on post-operative first day there was no change 
in pain, size of swelling was significantly resolved by 100% and tenderness was significantly 
increased. Complete relief (100%) was found in pain, size of swelling and tenderness on 
post-operative Seventh day. On first month size of swelling was increased by 28%. Pain was 
significantly reduced after three months by 92% and size of swelling was increased by 43%. 

Interpretation and Conclusion: 
•	 	Recurrence	was	seen	in	the	patients	treated	with	Agnikarma but there was significantly 

reduction in the size after three months
•	 	This	technique	avoids	the	scar	mark	to	the	cosmetic	area	compared	with	conventional	

ganglionectomy
•	 Hence,	this	technique	can	be	still	modified	for	minimal	invasive	technique.
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more where increased movements of  the wrist joint 
are contributed by frequent wriggling of  clothes, in 
computer data operating personnel, in tennis, badminton 
sports persons, etc.[2] Historical evidence suggests the 
incidence of  25–43 individuals per lakh population. Its 
prevalence is not known as many people live comfortably 
with no recourse to medical referral, but it is more 
prevalent in the female sex, giving a female, and male 
sex ratio of  1.7:1, respectively.[5]

Acharya Sushruta, for therapeutic purpose, explained 
a parasurgical procedure named as Agnikarma 
(cauterization). It is adopted when the disease is not 
cured by Bheshaj (medicines), Shastra (surgery) or 
Ksharkarma (chemical cauterization) because there will 
be no recurrence of  the disease (apunarbhava) and with 
this promising prognosis it compares favorably with the 
conventional treatment.[6]

In modern science aspiration and excision are described 
measures to tackle ganglion. Aspiration is commonly 
practiced treatment which resolves in a few[1] and recurs 
in some others. The conventional surgical practice, that 
is, excision of  ganglion is having its own limitations 
and is not completely free from recurrence. Also, a 
higher risk of  complications such as neuroma, infection, 
unsightly scar, and stiffness are encountered.[7]

To reduce these complications, there is a need to assess 
the minimal invasive, nonrecurring, uncomplicated 
technique of  Agnikarma contributed by Acharya 
Sushruta as a standard protocol in the management of  
ganglion. Diagnosed ganglion patients were selected 
for study irrespective of  sex, occupation, etc., at the 
outpatient department (OPD) level. To assess the efficacy 
of  Agnikarma in the ganglion, another comparative 
group was taken, and it was treated with aspiration only.

Methodology

Inclusion criteria

•	 Consented	individuals
•	 Age	group	between	20	and	50	years	of 	both	sexes
•	 Site	–	dorsum	of 	wrist	joint
•	 Size	–	approximately	within	2	cm	×	2	cm.

Exclusion criteria

•	 Patients	having	infective	ganglion
•	 Patients	who	have	previously	undergone	surgical	

procedure
•	 Tubercular	ganglions
•	 Diabetic	patients.

Laboratory investigation

•	 Blood	routine
•	 Urine	routine
•	 Ultrasonography	of 	ganglion	to	confirm	cyst	size	

pre and postoperatively.

Sampling method and research design

Thirty patients diagnosed as ganglion cyst were 
registered with the help of  research proforma 
prepared for the study. They were randomly assigned 
into two groups, that is, Group 1 (aspiration) and 
Group 2 (aspiration followed by Agnikarma) consisting 
of  15 patients each.

Type of  randomization – computerized block 
randomization.

Materials

Sterile gloves, betadine solution, spirit, gauze pieces, 
sponge‑holding forceps, sterile drapes, 18 gauge needle, 
5cc syringe, bipolar electrocautery, and prepared 
instrument.

Methodology for Group 1 ‑ Aspiration

•	 Preoperative
•	 Occupational	therapy	(OT)	consent
•	 In ject ion 	 tetanus 	 toxoid 	 (TT) 	 0 .5cc	

intramuscular (IM)
•	 Operative

•	 Under	all	aseptic	precautions,	operated	area	was	
painted with betadine and spirit, followed with 
draping

•	 The	 prominent	 site	 of 	 ganglion	 and	 area	
devoid of  veins were selected and aspirated 
with 18 gauge needle to drain the fluid 
[Figures 1 and 2]

•	 Postoperative
•	 Tight	bandaging	was	done.

Methodology for Group 2 ‑ Aspiration followed by 
Agnikarma

•	 Preoperative
•	 OT	consent
•	 Injection	TT	0.5cc	IM
•	 Injection	lignocaine	2%	test	dose	‑	0.2cc	I/D

•	 Operative
•	 Under	all	aseptic	precautions,	operated	area	was	

painted with betadine and spirit, followed with 
draping [Figure 3]
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•	 Injection	lignocaine	2%	with	adrenaline	1cc	was	
infiltrated subcutaneously over the ganglion

•	 The	prominent	site	of 	ganglion	and	area	devoid	
of  veins were selected and aspirated with 18 
gauge needle completely

•	 After	 aspiration	 syringe	was	 disconnected	
keeping behind the needle at ganglion site and 
copper filament was introduced

•	 The	instrument	was	kept in situ for	5	s	on	40	No.	

the power of  coagulation mode and Agnikarma 
was done [Figures 3‑5]

•	 Then	instrument	along	with	needle	was	removed
•	 Postoperative

•	 Kumari	(aloe	vera)	with	Haridra	(turmeric)	was	
applied at Agnikarma site to pacify the burning 
sensation

•	 Appropriate	bandaging	was	done.

Criteria of assessment

Subjective criteria
•	 Pain.

Objective criteria
•	 Size	of 	swelling
•	 Tenderness
•	 Fluctuation
•	 Consistency.

Gradation index

To give some objectivity to the symptoms and signs for 
the statistical analysis grading was assigned as shown 
in the table.

Figure 2: Ganglion cyst during aspiration

Figure 3: Ganglion cyst before aspiration followed by Agnikarma
Figure 4: Ganglion cyst during aspiration before Agnikarma

Figure 5: Ganglion cyst during Agnikarma were copper filament was 
introduced

Figure 1: Ganglion cyst before aspiration
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Grading’s

Assessment of pain
	 Grade	0	 No	pain
 Grade 1  Localized feeling of  pain during movements 

only but not feeling during rest
 Grade 2 Localized feeling of  pain during rest
 Grade 3 Localized continuous feeling of  pain.

Assessment of size of swelling
	 Grade	0	 No	swelling
	 Grade	1	 0.5–1	cm
 Grade 2 1.1–1.5 cm
 Grade 3 1.6–2 cm.

Assessment of tenderness
	 Grade	0	 Absent
 Grade 1 Present.

Assessment of fluctuation
	 Grade	0	 Negative
 Grade 1 Positive.

Assessment of consistency
	 Grade	0	 Absent
 Grade 1 Cystic
 Grade 2 Hard.

Follow‑up study
After the completion of  treatment, all the patients 
were advised to attend the OPD on the postoperative 
1st day, 3rd day, 7th day, 15th day, 1st month, and 
3rd month.

Statistical analysis

For the statistical analysis of  data, student t‑test was 
applied.

Paired t‑test – was applied to analyze the treatment 
within the groups.

Unpaired t‑test – was applied to analyze the treatment 
between the groups.

Results

Symptoms recorded in the patients of  ganglion showed 
that	 all	 the	 patients	 (100%)	 suffering	 from	 swelling.	
Out	of 	remaining	symptoms,	77%	of 	patients	had	pain	
during movement of  the wrist joint and no patient had 
rest pain [Table 1].

Effects of the treatments

Thirty patients of  ganglion were studied in two groups 
of  the treatment. The results obtained in each group 
during the follow‑ups are described below.

Effect of aspiration in ganglion

Fifteen patients of  ganglion were treated with aspiration 
and follow‑up was done up to the 3 months. The effect of  
aspiration was assessed with various parameters as follows.

Effect on pain

After aspiration, the pain was increased on the postoperative 
1st	day	by	33%.	On	the	3rd	day,	the	pain	was	reduced	by	45%.	
Complete	relief 	(100%)	of 	pain	was	recorded	on	the	7th day 
of  treatment which continued up to 1‑month. Again on 
3rd‑month,	the	pain	was	recurred	by	10%	[Table	2].

Further consideration showed that pain was present in 
80%	of 	patients	on	the	postoperative	1st	day	and	33%	of 	
the patient on the 3rd day. After a 7th day up to 1‑month 
pain	relieved	in	100%	of 	patients.	After	3	months,	again	
the	pain	was	present	in	7%	of 	patients	[Table	7].

Effect on size of swelling

After aspiration size of  swelling was significantly 
resolved	 by	 100%	 up	 to	 postoperative	 7th days. On 
15th	day	size	of 	swelling	was	increased	by	23%,	after	
1‑month	by	46%	and	after	3	months	by	65%	[Table	3].

Further consideration showed that the swelling was 
resolved	 in	 100%	 of 	 patients	 up	 to	 a	 postoperative	
7th day. On the 15th	day	swelling	was	observed	in	40%	
of  patients, on 1st	month	observed	in	80%	of 	patients	
and remained same after 3 months [Table 7].

Effect on tenderness

After aspiration, the tenderness was increased on the 
postoperative 1st day up to a 3rd day. It was reduced by 
100%	on	the	7th day up to 3 months [Table 4].

Table 1: Symptoms recorded in 30 patients of 
ganglion
Symptoms Group 1 Group 2 Total

No. of 
patients

% No. of 
patients

% No. of 
patients

%

Swelling 15 100 15 100 30 100
Pain during movements 
of wrist joint 

9 60 14 93 23 77

Rest pain 00 00 00 0 00 00
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Further consideration showed that tenderness was present 
in	73%	of 	patients	on	the	postoperative	1st	day	and	7%	of 	
the patient on the 3rd day. After a 7th day, up to 3 months 
tenderness	was	relieved	in	100%	of 	patients	[Table	7].

Effect on fluctuation

After	aspiration	fluctuation	was	absent	by	100%	up	to	
a postoperative 7th day. On the 15th day fluctuation was 
present	by	40%	and	after	1‑month	up	to	3	months	by	
80%	[Table	5].

Further consideration showed that the fluctuation was 
absent	in	100%	of 	patients	up	to	a	postoperative	7th day. 
On the 15th	day,	the	fluctuation	was	present	in	40%	of 	

patients, on 1st	month	present	in	80%	of 	patients	and	
remained same after 3 months [Table 7].

Effect on consistency

After	aspiration	consistency	was	absent	by	100%	up	to	
a postoperative 7th day. On the 15th day, consistency was 
present	by	40%	and	after	1‑month	up	to	3	months	by	
80%	[Table	6].

Further consideration showed that the consistency was 
absent	in	100%	of 	patients	up	to	a	postoperative	7th day. 
On the 15th	 day,	 consistency	was	 present	 in	 40%	of 	
patients, on 1st	month	present	in	80%	of 	patients	and	
remained same after 3 months [Table 7].

Table 2: Effect of Group 1 on pain of 15 patients of ganglion
Post‑operative 
days 

Mean score % of reduction 
in mean score

P value P value 
summary 

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 0.6 0.8 -33 0.25 Ns No 6
3rd day 0.6 0.33 45 0.2188 Ns No −14
7th day 0.6 0 100 0.0039 ** Yes −45
15th day 0.6 0 100 0.0039 ** Yes −45
1 month 0.6 0 100 0.0039 ** Yes −45
3rd month 0.6 0.06 90 0.0078 ** Yes −36

Table 3: Effect of Group 1 on Size of swelling of 15 patients of ganglion
Post‑operative 
days

Mean score % of reduction 
in mean score

P value P value 
summary 

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 1.73 0 100 <0.0001 **** Yes −120
3rd day 1.73 0 100 <0.0001 **** Yes −120
7th day 1.73 0 100 <0.0001 **** Yes −120
15th day 1.73 0.4 77 0.0001 *** Yes −105
1 month 1.73 0.8 54 0.001 *** Yes −66
3rd month 1.73 1.13 35 0.0313 * Yes −21

Table 4: Effect of Group 1 on tenderness of 15 patients of ganglion
Post‑operative 
days

Mean score % of reduction 
in mean score

P value P value 
summary

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 0.07 0.73 −942 0.0063 ** Yes 65
3rd day 0.07 0.07 0 >0.9999 Ns No 0
7th day 0.07 0 100 >0.9999 Ns No −1
15th day 0.07 0 100 >0.9999 Ns No −1
1 month 0.07 0 100 >0.9999 Ns No −1
3rd month 0.07 0 100 >0.9999 Ns No −1

Table 5: Effect of Group 1 on fluctuation of 15 patients of ganglion
Post‑operative 
days

Mean score % of reduction 
in mean score

P value P value 
summary

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 1 0 100 Ns Ns No -
3rd day 1 0 100 Ns Ns No -
7th day 1 0 100 Ns Ns No -
15th day 1 0.4 60 0.0039 ** Yes −45
1 month 1 0.8 20 0.25 Ns No −6
3rd month 1 0.8 20 0.25 Ns No −6
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Effect of Agnikarma in ganglion

Fifteen patients of  ganglion were treated with aspiration 
followed by Agnikarma and follow‑up was done up to the 
3 months. The effect of  Agnikarma was assessed with 
various parameters as follows.

Effect on pain

After aspiration followed by Agnikarma, there was 
no change in the pain on the postoperative 1st day. 
On the 3rd day, the pain was significantly reduced by 
78%.	Complete	relief 	in	pain	was	recorded	on	the	
7th day of  treatment which continued up to 1‑month. 
Again on 3rd	month,	 the	pain	was	recurred	by	8%	
[Table 8].

Further consideration showed that the pain was present 
in	93%	of 	patients	on	the	postoperative	1st	day	and	20%	
of  the patient on the 3rd day. After a 7th day up to 1‑month 
pain	relieved	in	100%	of 	patients.	After	3	months,	again	
the	pain	was	present	in	7%	of 	patients	[Table	13].

Effect on size of swelling

After aspiration followed by Agnikarma size of  swelling 
was	resolved	by	100%	up	to	postoperative	7th days. On 
the 15th	day	size	of 	swelling	was	increased	by	11%,	after	
1‑month	by	28%	and	after	3	months	by	43%	[Table	9].

Further consideration showed that the swelling was 
resolved	 in	 100%	 of 	 patients	 up	 to	 a	 postoperative	
7th day. On 15th	day,	swelling	was	observed	in	20%	of 	

Table 6: Effect of Group 1 on consistency of 15 patients of ganglion
Post‑operative 
days

Mean score % of reduction 
in mean score

P value P value 
summary

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 1 0 100 Ns Ns No -
3rd day 1 0 100 Ns Ns No -
7th day 1 0 100 Ns Ns No -
15th day 1 0.4 60 0.0039 ** Yes −45
1 month 1 0.8 20 0.25 Ns No −6
3rd month 1 0.8 20 0.25 Ns No −6

Table 7: Follow up wise symptoms recorded in Aspiration group
Symptoms BT Present

In no. of 
patients

1st day
Present in % 
of patients

3rd day
Present in % 
of patients

7th day
Present in % 
of patients

15th day
Present in % 
of patients

1st month
Present in % 
of patients

3rd month
Present in % 
of patients

Pain 9 80 33 100 100 100 7
Swelling 15 100 100 100 40 80 80
Tenderness 1 73 7 100 100 100 100
Fluctuation 15 100 100 100 40 80 80
Consistency 15 100 100 100 40 80 80

Table 8: Effect of Group 2 on pain of 15 patients of ganglion
Post‑operative 
days

Mean score % of reduction 
in mean score

P value P value 
summary

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 0.93 0.93 0 >0.9999 Ns No 0
3rd day 0.93 0.2 78 0.0034 ** Yes −77
7th day 0.93 0 100 0.0001 *** Yes −105
15th day 0.93 0 100 0.0001 *** Yes −105
1 month 0.93 0 100 0.0001 *** Yes −105
3rd month 0.93 0.07 92 0.0002 *** Yes −91

Table 9: Effect of Group 2 on Size of swelling of 15 patients of ganglion
Post‑operative 
days

Mean score % of reduction 
in mean score

P value P value 
summary

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 1.87 0 100 <0.0001 **** **** −120
3rd day 1.87 0 100 <0.0001 **** Yes −120
7th day 1.87 0 100 <0.0001 **** Yes −102
15th day 1.87 0.2 89 0.0001 *** Yes −105
1 month 1.87 0.53 72 0.0002 *** Yes −91
3rd month 1.87 0.8 57 0.002 ** Yes −55
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patients, on 1st	month	observed	in	53%	of 	patients	and	
after	3	months	observed	in	73%	of 	patients	[Table	13].

Effect on tenderness

After aspiration followed by Agnikarma, the tenderness 
was increased on the postoperative 1st day. It was reduced 
by	100%	on	the	3rd	day	up	to	3	months	[Table	10].

Further consideration showed that tenderness was 
present	in	87%	of 	patients	on	the	postoperative	1st day. 
After a 3rd day, up to 3 months tenderness was relieved 
in	100%	of 	patients	[Table	13].

Effect on fluctuation

After aspiration followed by Agnikarma, the fluctuation 

was	absent	by	100%	up	to	a	postoperative	7th day. On 
15th	day	fluctuation	was	present	by	20%,	after	1‑month	
by	53%	and	after	3	months	by	73%	[Table	11].

Further consideration showed that the fluctuation 
was	absent	in	100%	of 	patients	up	to	a	postoperative	
7th day. On 15th	day	fluctuation	was	present	in	20%	of 	
patients, on 1st	month	present	in	53%	of 	patients	and	
after	3	months	in	73%	of 	patients	[Table	13].

Effect on consistency

After aspiration followed by Agnikarma, consistency was 
absent	by	100%	up	to	a	postoperative	7th day. On the 
15th	day,	consistency	was	present	by	20%,	after	1‑month	
by	53%	and	after	3	months	by	73%	[Table	12].

Table 10: Effect of Group 2 on tenderness of 15 patients of ganglion
Post‑operative 
days 

Mean score % of reduction 
in mean score

P value P value 
summary

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 0 0.87 −87 0.0002 *** Yes 91
3rd day 0 0 0 ns Ns No -
7th day 0 0 0 ns Ns No -
15th day 0 0 0 ns Ns No -
1 month 0 0 0 ns Ns No -
3rd month 0 0 0 ns Ns No -

Table 11: Effect of Group 2 on fluctuation of 15 patients of ganglion
Post‑operative 
days

Mean score % of reduction 
in mean score

P value P value 
summary

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 1 0 100 ns Ns No -
3rd day 1 0 100 ns Ns No -
7th day 1 0 100 ns Ns No -
15th day 1 0.2 80 0.0005 *** Yes −78
1 month 1 0.53 47 0.0156 * Yes −28
3rd month 1 0.73 27 0.125 Ns No −10

Table 12: Effect of Group 2 on consistency of 15 patients of ganglion
Post‑operative 
days

Mean score % of reduction 
in mean score

P value P value 
summary

Significantly 
different? (P<0.05)

Sum of signed 
ranks (W)BT AT

1st day 1 0 100 ns Ns No -
3rd day 1 0 100 ns Ns No -
7th day 1 0 100 ns Ns No -
15th day 1 0.2 80 0.0005 *** Yes −78
1 month 1 0.53 47 0.0156 * Yes −28
3rd month 1 0.73 27 0.125 Ns No −10

Table 13: Follow up wise symptoms recorded in Aspiration followed by Agnikarma group
Symptoms Present BT

No. of 
patients

1st day
Present in % 
of patients

3rd day
Present in % 
of patients

7th day
Present in % 
of patients

15th day
Present in % 
of patients

1st month
Present in % 
of patients

3rd month
Present in % 
of patients

Pain 14 93 20 100 100 100 7
Swelling 15 100 100 100 20 53 73
Tenderness 0 87 100 100 100 100 100
Fluctuation 15 100 100 100 20 53 73
Consistency 15 100 100 100 20 53 73
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Further consideration showed that the consistency 
was	absent	in	100%	of 	patients	up	to	a	postoperative	
7th day. On the 15th	day,	consistency	was	present	in	20%	
of  patients, on 1st	month	present	in	53%	of 	patients	and	
after	3	months	in	73%	of 	patients	[Table	13].

Comparison of results between Group 1 (aspiration) 
and Group 2 (aspiration followed by Agnikarma)

Comparison of results of pain
Statistical comparison of  results between the groups 
on pain shows the significant difference on the 
postoperative 3rd day. There was no significant difference 
seen in the results of  both groups from a 3rd day up to 
the 3 months [Table 14].

Comparison of both the groups for size of swelling
There was no significant difference seen in the results 
of  both groups for the size of  swelling [Table 15].

Effect of  Group 1 and Group 2 during follow‑ups: 
[Table 16].

Discussion

The Ayurvedic literature explains about various 
types of  granthi which can be usually correlated to 
the swellings or lump. However, it is very difficult to 
correlate ganglion cyst with a particular type of  granthi 
explained in Ayurveda, except its cardinal feature 
“swelling which feels like a knot,” which is directive 
for such a conclusion. The features of  Kaphaja and 
Medaj granthi viz, sheeta (cold), avivarna (skin color 
or slightly abnormal in color), Ghana, with little pain 
or not associated with pain, pashana, when bursts it 
discharges white or black ghanameda which are more 
suggestive toward the features of  ganglion.

Acharya Charaka mentioned that ripened granthi should 
be excised, and the kosha should be burnt otherwise it 
again recurs slowly.[8] Ganglion is well known for its 
recurrence. So, this may be the reason that in case of  
ganglion there are high chances of  recurrence after 
aspiration and also after excision. There may be the less 
chance or no chances of  a recurrence if  we burn the 
capsule of  ganglion. Hence, the Agnikarma is ultimate 
for granthi and can be applied to avoid the recurrence.

In Ayurvedic classics, the Agnikarma is explained for the 
management of  various ailments and its wide utility in 
the eradication of  complete disorders such as granthi, 
arbuda, etc. However, the difficulty in its application 
and lack of  standardized methodology creates a major 
hindrance for the practice of  Agnikarma in the routine 
practice.

It is explained that if  it is not located on marmasthana 
then excision should be done following Agnikarma.[9] 
Majority of  the situation of  ganglion cysts are at joint 
areas (marma). Excision and cauterization are in practice 
in contemporary science. However, the procedure has its 
own surgical complications like a hindrance to the daily 
activities, scar formation, infection, nerve damage, etc.

Hence to avoid the complications and to reduce the social 
burden of  the patient, an effort is made to establish, and 
modify the Agnikarma methodology in the ganglion.

Table 14: Comparison of both the groups for pain
Follow 
ups

P value P value 
summary

Mann 
Whitney U

Significantly 
different? 
(P<0.05)

1st day 0.3678 Ns 91.50 No
3rd day 0.0245 * 63.50 Yes
7th day 0.0801 Ns 75.00 No
15th day 0.0801 Ns 75.00 No
1st month 0.0801 Ns 75.00 No
3rd month 0.1086 Ns 75.00 No

Table 15: Comparison of both the groups for size 
of swelling
Follow 
ups

P value P value 
summary

Mann 
Whitney U

Significantly 
different? 
(P<0.05)

1st day 0.7732 Ns 102.5 No
3rd day 0.7732 Ns 102.5 No
7th day 0.7732 Ns 102.5 No
15th day 0.2353 Ns 84.00 No
1st month 0.2298 Ns 83.50 No
3rd month 0.1532 Ns 79.00 No

Table 16: Effect of Group 1 and Group 2 during follow ups
% of relief Aspiration Group Agnikarma Group

1st day 3rd day 7th day 15th day 1st month 3rd month 1st day 3rd day 7th day 15th day 1st month 3rd month
Pain −33 45 100 100 100 90 0 78 100 100 100 92
Swelling 100 100 100 77 54 35 100 100 100 89 72 57
Tenderness −942 0 100 100 100 100 −87 0 0 0 0 0
Fluctuation 100 100 100 60 20 20 100 100 100 80 47 27
Consistency 100 100 100 60 20 20 100 100 100 80 47 27
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Discussion on results

•	 Pain	 in	both	groups	was	significantly	reduced	by	
90%	in	Group	1	and	92%	in	Group	2	may	be	because	
of  release of  pressure over the tendon sheath and 
peripheral nerve

•	 Swelling	recurred	in	40%	of 	patient	in	Group	1	
and	20%	in	Group	2	after	15	days.	This	may	be	
because in Group 1 only by the aspiration there 
is a chance of  early re‑epithelization leading to 
recurrence. But in Group 2, as the sac is burnt 
so takes more time for re‑epithelization of  sac or 
there will be no re‑epithelization leading to no 
collection in sac

•	 In	both	groups,	recurrence	was	observed	that	is	80%	
in	Group	1	and	73%	in	Group	2	after	3	months

•	 Postoperatively	 in	 aspiration	group	 collection	 of 	
fluid within the tendon sheath was noted may be 
because the capsule of  the cyst was remained as it is

•	 In	the	present	study,	recurrence	was	also	seen	 in	
Agnikarma group. This may be because as it is a 
blind procedure the tip of  the instrument may or 
may not be touched the capsule, or the capsule was 
not burnt. Hence, further study can be undertaken 
to overcome this limitations

•	 The	ganglion	was	resolved	in	27%	of 	subjects	of 	
Group 2 and reduced in size when compared to 
Group 1, may be because after Agnikarma the part 
of  the capsule will burn, and the area will become 
avascular. So there will be less chances of  rejoining 
the capsule.

Overall effect

The overall effect of  the therapy was drawn after the 
follow‑up of  3 months in relation to the swelling and 
pain. At the end of  the 3 months, it was found that 
15 patients who treated with aspiration followed by 
Agnikarma out of  them, the ganglion is resolved in 
four patients and recurred in 11 patients. However, it 
is reduced in the size after 3 months as compared to 
the size before treatment. Since, the pain during the 
movement of  wrist joint before treatment didn’t recur 
after 3 months.

Conclusion

In this clinical trial, recurrence is seen in both groups. 
But in the patients treated with Agnikarma found that 
there is significantly reduction in the size after 3 months.

Hence, this technique can be still modified by using 
ultrasound for minimal invasive technique.
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Clinical profile of a case of alcoholic liver 
disease ‑ An ayurvedic management
Vittal G. Huddar, Mahadev P. Mangane, Shweta Sheshappa Mumbaraddi

Introduction

Hepatobiliary disorders are the major concern 
in present gastrointestinal specialty practice 
contributed to a poor lifestyle and increasing use of  
alcohol. Chronic consumption of  alcohol leads to a 
condition termed alcoholic liver disease (ALD). Even 
though the prevalence of  this condition is seen more 
in western countries, it is also increasingly seen in 
countries such as India and Japan where traditionally 
there is a low prevalence of  the disease.[1] The three 
most widely recognized forms of  ALD are alcoholic 
fatty liver, alcoholic hepatitis, and alcoholic cirrhosis. 
Alcoholic hepatitis may be presented in the form 
of  increased level of  bilirubin in the blood and are 
characterized by features of  jaundice. Alcoholic 
hepatitis can vary from mild elevation of  liver 
enzymes to even liver failure.

Case Report

A 35‑year‑old, 56 kg moderately built male, belonging to 
a middle class household, suffering with ALD presented 
to Kayachikitsa outpatient department (OPD) for the 
complaints of  yellowish discoloration of  eyes, skin and 
dark urine, pale colored stool associated with generalized 
itching [Figures 1 and 2]. Reduced appetite, nausea 
and disturbed sleep were seen as symptoms of  alcohol 
withdrawal, since 1‑month. For the past 10 years, he 
had consumed approximately 360–540 ml of  alcohol 
daily. He approached a local physician with these 
symptoms and was diagnosed with alcoholic hepatitis 
and treated for 10 days with standard of  care. As the 
complaints were not satisfactorily reduced he opted for 
the Ayurvedic treatment. He was admitted for 17 days 
and discharged with follow‑up advice which included 

Abstract
A 35‑year‑old male diagnosed with alcoholic liver disease (ALD) presented in outpatient 
department of Kayachikitsa with the complaints of yellowish discoloration of eyes, skin 
and dark urine, generalized itching, pale stools. Reduced appetite, nausea and disturbed 
sleep as alcohol withdrawal symptoms since 1‑month. The modalities of treatment adopted 
were Nitya virechana (regular purgatives), Dronapushpi (Leucas cephalotes Spring.) 
Anjana (medicated collyrium) and shamanoushadhi (palliative drugs). The total duration 
of the treatment including follow‑up was 80 days. After the comprehensive Ayurvedic 
intervention, there was a complete remission of symptoms with normal hematological 
parameters. Hence presenting this case is an evidence to demonstrate the effectiveness of 
Ayurvedic treatment in ALD.
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oral medicines [Table 1]. Further five follow‑ups at the 
interval of  15–20 days were done on OPD basis up till 
complete remission of  the clinical symptoms. During 
the treatment and follow‑ups the patient was completely 
abstaining from alcohol.

On physical examination

Icterus ‑ +++, yellowish discoloration of  oral mucosa, 
nasal mucosa, nails and skin, P/A – mild splenomegaly, 
no tenderness, pitting edema B/L LL, and slight 
puffiness of  face.

Ultrasonography abdomen impression

Hepatitis, mild splenomegaly. Modified Maddrey’s 
discriminant function calculation[2] value was 
105.3 (value ≥32 is considered as poor prognosis).[3]

During the treatment and follow‑ups, the patient was 
completely on cessation of  alcohol. Throughout the 
treatment, the patient was advised to avoid the spicy, oily, 
salty food, and advised to take excess milk as possible 
during Nitya virechana. Mudgayusha (gruel prepared of  
green gram), Peya (porridge) and Khichdi as Pathya were 
advised. Vegetable prepared out of  Mulaka (radish), and 
Kulatha (horse gram) was advised initially for 6 days 
to help remove the Kaphavarodha. The fresh juice of  
Dronapushpi (Leucas cephalotes Spring) swarasa anjana[5] 
was done to eliminate the morbid sthanika pittadosha 
from the netra. Dronapushpi (Leucas cephalotes Spring.) 
is having pittarechana properties. Swadishta virechana 

choorna was administered for the purpose of  pittarechana 
and anulomana [Table 1].

Observations and Results

Clinical parameters: As the foremost, after the 3rd day 
of  the treatment the improvement was seen in the 
withdrawal symptoms (reduced appetite, nausea, and 
disturbed sleep) followed by gradual decrease in the 
yellowish discoloration of  eyes, skin, and dark urine 
was seen [Figure 3]. After 8 days the pale colored 
stool regained normalcy. Generalized itching lasted 
for 1‑month and did not recur later. On examination 
yellowish discoloration of  sclera, mucus membrane, 
and skin were reduced to almost normalcy after the 
treatment [Figure 4]. Laboratory parameters: Liver 
Function Test almost came to normalcy after the 
treatment [Table 2]. The dark and brown urine color 
gained to normal color[Table 3]. Except the borderline 
increase in prothrombine time other parameters were 
within normal limits as shown in [Table 4].

Discussion

The severe acute cases of  alcoholic hepatitis, if  not 
managed timely may land into complications such as 
hepatic encephalopathy and even early death at a rate 

Figure 1: Icterus before treatment
Figure 2: Dark urine observed before treatment

Figure 3: Icterus during the treatment Figure 4: Icterus after the treatment
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of  50% or greater within 30 days.[6] The response will 
be accelerated with proper treatment along with alcohol 
cessation for longer period. The immediate attention and 
intervention is needed in the severe forms of  hepatitis, 
as in the present case to avoid the complications. 
Bilirubin more than 20 mg/dl is considered as dangerous 
which may lead to complications, associated with 
poor prognosis, and even death. In such conditions, 
the glucocorticosteroids are widely used with some 
contraindications for 6–9 weeks in contemporary 
medicine, although their benefits have not been proven 

unequivocally.[6] In this case, significant reduction in 
bilirubin and other liver parameters were seen, without 
any steroid therapy within a span of  80 days. Thus 
faster recovery without the usage of  glucocorticoids is 
documented here. During the treatment no supplements 
of  thiamine and folate were given. As there was no 
evidence of  bleeding tendency, the Vitamin K was also 
not considered in the management.

Irrespective of  the different factors causing jaundice, the 
characteristic features of  jaundice are akin to Kamala 
[Table 5] as explained in Ayurveda.

While discussing the causative factors for pandu (same 
for Kamala), the ushna, vidahi, and tikshna ahara 
have been considered. The Madhya (alcohol) can 
be considered as one among these, which causes 
pitta vriddhi, dagdhata of  Asrik, Mamsa leading to 
Pitta/Raktapradoshajavikara pandu which finally 
roots Kamala. However, Kamala can occur as a 
swatantravyadhi (Independent disease) also.

Treatment principle

The treatment for the patients with severe alcoholic 
hepatitis is directed toward reducing liver injury, enhancing 
hepatic regeneration, and suppressing inflammation. 
Alcohol use must be stopped, and care should be taken to 
ensure good nutrition. The expected symptoms of  alcohol 
withdrawal are to be managed appropriately.[6]

By considering the dosha (Pitta) and dushya (rakta, 
mamsa including twacha) the line of  treatment was 
selected mainly as pitta and rakta shamana which 
in turn pacifies the Kamala. In this case, the steps 
followed in the management were koshtashodhana, 
Anjana, Shamana, and Pathyasevana. Treatment started 

Table 2: Changes in laboratory parameters 
before, during and after the treatment
Parameters Dates of investigation/findings Reference 

rangeHematology 24.05.12 31.05.12 25.06.12 14.08.12
Serum bilirubin 
total (mg/dL)

50.1 31.5 11.4 1.9 0.1-1.0

Serum bilirubin 
direct (mg/dL)

34.5 17.5 9.0 0.7 0.0-0.2

SGPT (IU/L) 67 - 82 - 10-40
SGOT (IU/L) 57 - 54 - 10-40
Serum 
globulin (g %)

4.0 - - - 2.8-3

Alkaline 
phosphatase 
(IU/L)

192 - 130 - 20-115

SGPT: Serum glutamic pyruvic transaminase, SGOT: Serum glutamic oxaloacetic 
transaminase

Table 3: Urine and stool analysis before and after 
the treatment
Parameters Dates of investigation/findings
Urinalysis 24.05.12 25.06.12
Urine color Brownish Pale yellow
Random urine sugar Absent Absent
Albumin ++++ Traces
Pus cells (/hpf) 4-6 Nil
RBC’s 20-25 Nil
RBC: Red blood cell

Table 1: Treatment administered
Formulation Day of treatment 

administration
Total duration of 
treatment (days)

Combination of Trikatu 1 part + Katuki (Picrorhiza kurroa Royle ex Benth) 1/4th 
part + Triphala 1 part + Daruharidra (Berberis aristata DC) 3/4th part; 1/2 tsf 
twice daily before food, with honey in the morning on empty stomach

Day 1-day 6 6

Guduchi (Tinospora cordifolia Willd) swarasa 50 ml at 9 am, 1 pm and 5 pm Day 1-day 17 17
Vasa (Adhatoda vasica Nees) + Guduchi (Tinospora cordifolia Willd) + 
Yastimadhu (Glycyrrhiza glabra Linn.) + Nimba (Azadirachta indica Azadirachta 
Juss) - Kashaya 50 ml - at 11 am, 2 pm and 6 pm

Day 1-day 17 17

Koshtashodhana with Trivrith lehya 30 gm with 100 ml of milk on empty stomach Day 7, day17 2
Dronapushpi (Leucas cephalotes Spring.) swarasa anjana Day 5, day 7, day 9-day 11 5
Swadishtavirechanachoorna, 1 tsf at bed time with luke warm water Day 5, day 6, day 9-day 16 10
Patolakaturohinyadi kashaya - 15 ml tid with water before food
Kalamegha strong[4] - 15 ml tid with water after food
Arogyavardhini vati 1 tid (Same shamanoushadhi continued for 15 days and 
further for nearly 2 months)

Day 1-day 17 (except on the 
day of Koshthashodhana)

15
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with Katurasa, Katuvipaka, and Ushna virya drugs[9] and 
were followed by the Tikta, Madhura rasa, Madhura, 
vipaka, and Sheeta viryapradhana drugs to alleviate the 
Pravriddha Pitta.

Rationale of treatment

The initial treatment given was intended for the 
vriddhi[9] of  pitta at Shaakha and to remove the 
obstruction caused by the Kaphadosha. It is understood 
that after the removal of  the avarodha by Kapha with 
Katu rasa, Katu vipaka and Ushna veerya drugs, and the 
Shakhagata (deep seated, in tissues) vriddha pitta begins 
to move toward Koshtha (gastrointestinal tract). Once 
the Pitta reaches the Koshtha, it re colors the stool. At 

this stage, the patient is treated with Tikta, Madhura 
rasa, Madhura vipaka, Sheeta veerya and Anulomana drugs 
which will help in pacifying the vriddha pitta and mitigate 
the Kamala. Decrease in the bilirubin level at different 
intervals of  treatment indicates the resolving state of  
the hepatic dysfunction.

Conclusion

Ayurveda medicines have been known for their benefits 
in hepatobiliary disorders. This Ayurvedic treatment 
modality seemed feasible to apply in ALD, as it is both 
safe and effective. In the present practice, the patients 
with moderate hyperbilirubinemia were managed 
successfully with the part of  the management strategy 
adopted here. In the present case where high increase 
in bilirubin was managed with little modification in the 
routine strategy of  management of  hyperbilirubinemia 
cases. The same line of  treatment can be up taken for 
original research work to claim statistically. More in 
depth investigations and closer monitoring may help 
to further fine tune the regimen as needed.
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80% of Indian population use Ayurveda medicines for their 
healthcare needs.[2] Also, use of Ayurveda in the Western 
countries is increasing.[3] This increasing use of Ayurvedic 
medicines worldwide has led to increasing concern regarding 
their safety. Recently there are various publications which raise 
concern about the safety of Ayurveda medicines.[4-6] Today 
Ayurveda is gathering increasing global attention with regard 
to both; as a therapeutic option to treat various chronic and 

Introduction

India is known to be rich in biodiversity and based on this it also 
has its own indigenous codified systems of healing. Ayurveda 
is one of such healthcare system and forms an important 
component of healthcare in India as it is practiced here for 
thousands of years.[1] It is the most commonly practiced form 
of nonallopathic medicine in India, comprising a wide range of 
therapeutic approaches such as use of herbs, minerals, various 
detoxifying regimes, dietary advices, and their combinations 
with various nondrug modalities. It is estimated that about 
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Abstract

Introduction: Though Ayurveda is practiced in the Indian subcontinent since centuries, 
there is a paucity of systematic documentation related to the occurrence of adverse drug 
reactions (ADR) and other issues regarding the safety of Ayurveda medicines. Aim: To monitor 
and analyze the pattern and frequency of ADR to Ayurvedic medicines in an Ayurvedic hospital 
setup. Materials and Methods: In this prospective study, ADR monitoring was done in KLE 
Ayurveda Secondary Care Hospital, Belgaum, Karnataka, India by spontaneous and intensive 
monitoring technique for a span of 1-year (June 2010 to May 2011). Data pertaining to patient 
demography, drug and reaction characteristics, organ system involved and reaction outcomes 
were collected and evaluated. The reaction severity and predisposing factors were also 
assessed. Results: In a span of one year, 84 adverse drug events were reported out of which 
52 confirmed as ADR. The overall incidence of ADR in the patient population was 1.14%, out of 
which 23 (44.23%) were related to Panchakarma (detoxification process), 13 (25.00%) related 
to the herbal formulations and 06 (11.53%) were of Rasa Aushadhi (mineral or herbo-mineral 
formulations). The commonly affected organ systems were gastrointestinal system 24 (46.15%) 
and skin 15 (28.84%). The majority of the reactions were moderate 30 (57.69%) to mild 
20 (38.46%) in severity. Most patients recovered from the incidence. Conclusion: The present 
work has documented the incidence and characteristic of ADR to Ayurvedic medicine in a 
typical Ayurveda hospital setup. This will help in developing various strategies for boosting 
pharmacovigilance in Ayurveda, thereby ensuring safer use of Ayurveda medicines.
Key words: Adverse drug reactions, Ayurveda, herbal medicine, Panchakarma 
pharmacovigilance, Rasaushadi
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noninfectious diseases as well as due to the possibility of health 
hazards associated with it. Though Ayurveda is practiced for 
centuries, there is a paucity of systematic documentation related 
to the occurrence of adverse drug reactions (ADRs) and other 
issues regarding the safety of Ayurveda medicines. Moreover, 
as compared to the practice of Ayurveda in olden ages, today 
a major change is seen in various aspects related to its use. 
Hence, safety monitoring has became very essential in lights 
of change with respect to environmental factors, increasing use 
of insecticides, adulteration of herbs, concomitant use of herbs 
with drugs of other system of medicines, new manufacturing 
techniques, lack of proper regulations in pharmaceutical 
industry, and easy availability of combinations of herbs over 
the counter. With the increased concern related to safety of 
Ayurvedic medicines, a National Pharmacovigilance Program in 
Ayurveda, Siddha and Unani (ASU) drugs has been initiated by 
Department of Ayurveda, Yoga and Naturopathy, Unani, Siddha 
and Homeopathy (AYUSH); Ministry of Health and Family 
Welfare, Government of India.[7]

Pharmacovigilance program aims to collect data pertaining to 
the occurrence of ADR and to identify and quantify the risk 
associated with the use of drugs. Such data is used to reach 
at inferences to recommend informed regulatory interventions 
and communicating risks to health care professionals and the 
public. The aim of present study to undertake ADR monitoring 
in a Peripheral Pharmacovigilance Center of National 
Pharmacovigilance Program. The primary objective of the study 
was to analyze the pattern and frequency of ADR to Ayurvedic 
medicines in an Ayurvedic hospital setup. The secondary 
objective to evaluate and understand various aspects related to 
the safety of Ayurvedic medicines.

Materials and Methods

Research design
This prospective and observational study was conducted over a 
period of 1-year from June 2010 to May 2011 at KLE Ayurveda 
hospital, Belagavi, Karnataka, India after obtaining the approval 
of the Ethics Committee for Research on Human Subjects’, 
KLE University’s Shri BMK Ayurved Mahavidyalaya, Belagavi, 
with IEC number “IEC/09/PG/ADR/MA.” The study was 
registered with the Clinical Trial Registry of India (CTRI) ref. 
no. CTRI/2010/091/001164.

Detection of adverse drug reactions
Spontaneous and intensive reporting techniques were followed 
to detect the ADRs according to the World Health Organization 
(WHO) definition of ADR as “A noxious and unintended response 
at doses normally used for prophylaxis, diagnosis, or therapy of 
diseases, or for the modification of physiological function.”

All outpatient department (OPD) and inpatient department 
(IPD) patients presenting with the ADR were included in the 
study. The patients with intentional or accidental poisoning and 
under allopathic treatment were excluded from the study.

Under spontaneous reporting technique, the physicians of the 
hospital were provided with reporting cards on which they will 
record the suspected ADRs. The ward incharge, ward nurse, and 
internee were also provided with similar reporting forms. After 
the initial notification of the suspected ADR by the physician, 

additional details were collected by interviews and review of 
case record forms. Awareness of ADR monitoring was created 
through the clinical meeting with health and clinicians and 
nurses of the hospital.

In intensive monitoring technique, all the admitted patients 
(IPD) were screened for ADRs during the study period. Patients 
were interviewed, monitored daily throughout their hospital 
stay by doing rounds. The patients with suspected ADRs were 
followed up till resolution or till 45 days, whichever is earlier via 
telephone. Their medical records were also reviewed.

Data collection
In the suspected cases, past medical/medication history 
with their respective dosage form, route of administration, 
frequency, date of onset of reaction, and the patients allergy 
status (drug or food) along with constitution (Prakriti), area of 
residence (Desha), age (Vayah), time (Kala), strength (Bala), 
exercise capacity (Vyayamashakti), digestive capacity (Agnibala) 
and disease strength (Rogabala), etc., were collected. The 
suspected adverse events (AE) were carefully analyzed and 
documented in the standard ADR monitoring for ASU drugs 
forms provided from National Pharmacovigilance Program for 
ASU drugs Jamnagar, India.[8]

Causality analysis
The causality analysis was done as per approved group suggested 
in National Seminar cum Workshop on “Pharmacovigilance of 
Ayurvedic Medicine – 2006” and National Pharmacovigilance 
Programme for ASU medicine.[9] Accordingly each suspected 
case was thus defined under the WHO definition ADR and 
further case analyzed by presentation followed by intensive 
discussion with heads of Dravyaguna, Rasashastra, Kayachikitsa, 
Panchakarma, Prasuti Tantra, and modern pharmacology before 
coming to conclusion of suspected cause of occurrence of event. 
Subsequent analysis was done by following causality categories 
recommended by Uppsala Monitoring Center - WHO 
probability scale[10] and Naranjo’s ADR probability scale[11] to 
assess the probability of ADRs.

The ADRs thus confirmed were classified according to 
demographic, system involved, medicine involved, organ system 
involved and symptom wise. Outcome and severity of suspected 
ADRs were determined by referring previous published study.[12]

Statistical analysis
Data analysis was performed using Predictive Analytics SoftWare 
statistics® version 18. Descriptive statistics including frequency 
distribution of key items and bivariate analysis was carried out to 
describe the relationship between reported ADRs and variables 
as age, gender, type of reaction and therapeutic modalities. 
Chi-square statistic was used to test the association between 
reported ADRs and patient’s age, gender, and the seasonal 
occurrence of ADR. The association between reported ADRs 
and specific variables was assessed by an odd ratio (OR) at 95% 
confidence interval. The reported P < 0.05 were used to determine 
the statistical significance except where otherwise indicated.

Observations and Results

During the study period, a total of 60,000 patients visited OPD 
and 4196 patients to visits to IPD. Of these 2260 were female, 
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1936 were male. A total 84 AE reported from both IPD and 
OPDs. Out of which 52 were confirmed as ADRs. Of this, 04 
ADR reported in OPD while 48 ADRs developed during the 
hospital stay (IPD). The overall incidence was 1.143%. Females 
experienced a slightly higher incidence of ADRs 28 (1.3%) than 
males 20 (1.03%) with OR being 1.2 and P = 0.52 which is 
insignificant (P < 0.05) [Table 1].

Age wise classification on the occurrence of incidents of 
ADR shows that old age (age of >41) group experienced 
more numbers of ADRs 25 (1.27%) compare to other groups 
[Table 2].

Season wise classification suggested that 25 (1.18%) patients 
suffered with ADRs in period between 16th January and 
15th July (the Northern solstice, “Adanakala”) which is high 
when compared period between 16th July and 15th January 
(the Southern solstice, “Visargakala”) 23 (1.10%) with OR 
of 0.93. Statistical insignificant difference was seen in the 
incidence rate of ADR with respect to factors such as sex, age, 
and season.

Wills and Brown classification of ADR showed that most of 
the reactions 20 (38.46%) were of Type A followed by Type U 
11 (21.15%) and there were no ADRs of Type B, E, and 
G. According to the Naranjo algorithm scale, 38 (73.07%) 
reactions were assessed to be probable, 12 (23.07%) as possible 
and, 01 (01.92%) as definite. As per WHO probability scale 
19 (36.58%) were classified as possible and only 01 (01.92%) 
as certain. Severity assessment of the ADRs showed that the 
majority of the reactions reported were moderate 30 (57.69%) 
and severe were 02 (03.84%). There were no fatal reactions. In 

46 (88.46%) ADRs complete recovery was achieved, 2 (03.84%) 
were still recovering till reporting period (followed 6-month) 
and 4 (07.69%) ADRs were classified as “unknown outcomes” 
in which the outcomes could not be assessed as the patients 
sought voluntary discharge from the hospital, and some were 
not followed by phone also [Table 3].

In relation to different routes of administration, maximum 
ADRs were from oral route 28 (53.84%) followed by topical 
application 14 (26.92%) and rectal 07 (13.46%) [Table 4].

In most common treatment modality causing the ADRs and 
their reaction, Panchakarma produced the highest number 
of reactions 23 (44.23%), and least numbers were associated 
restricted diet (Pathya) and material/environmental of 
02 (03.84%) [Table 5].

Skin rashes 12 (23.07%) were the most common ADR 
reported followed by diarrhea 09 (17.30%), vomiting 
07 (13.46%) [Table 6]. The organ systems affected due to ADRs 
are accordingly, gastrointestinal (GI) system was found to be 
the most commonly affected organ system 24 (46.15%) followed 
by the skin 15 (28.84%) [Table 7].

Table 2: Demographic presentation of ADR
Age presentation 
according to Ayurveda

Number of 
patients

Number of ADR 
with (%) (n=48)

Balavasta 
(paediatric [1-20 years])

736 6 (0.81)

Yavvana 
(middle age [20-40 years])

1497 17 (1.13)

Vriddha (old age [>41]) 1966 25 (1.27)
ADR: Adverse drug reactions

Table 3: Classification and assessment of ADRs
Parameter Numbers (%) (n=52)
Wills and Brown classification

Type A - Augmented reactions 20 (38.46)
Type B - Bugs reactions 00
Type C - Chemical reactions 03 (05.76)
Type D - Delivery reactions 07 (13.36)
Type E - Exit reaction 00
Type F - Familial reaction 04 (07.69)
Type G - Genotoxic reaction 00
Type H - Hypersensitive reaction 07 (13.36)
Type U ‑ Unclassified 11 (21.15)

Naranjo’s ADR probability scale
Definite 01 (01.92)
Probable 38 (73.07)
Possible 12 (23.07)
Doubtful 01 (01.92)

WHO causality
Certain 01 (01.92)
Possible 19 (36.58)
Probable 12 (23.07)
Unlikely 15 (28.84)
Unclassifiable 05 (09.61)

Severity
Mild 20 (38.46)
Moderate 30 (57.69)
Severe 02 (03.84)

Outcomes
Fatal 00
Fully recovered 46 (88.46)
Recovering 2 (03.84)
Unknown 4 (07.69)

ADRs: Adverse drug reactions, WHO: World Health Organization

Table 1: Distribution of ADR with respect to sex and 
season
Characteristics Number of 

patients with 
ADR (%)

OR 95% CI P

Sex
Male 20 (1.03) 1.2 0.67-2.14 0.52
Female 28 (1.3)

Season
Adana 
(16th January-15th July) 
(the Northern solstice)

25 (1.18) 0.93 0.52-1.6 0.54

Visarga 
(16th July-15th January) 
(the Southern solstice)

23 (1.10)

CI: Confidence interval, OR: Odds ratio,  ADR: Adverse drug reactions
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Out of 52 ADRs reported Vatapittaprakriti (constitution) 
patients were the most vulnerable and experiencing the 
highest numbers of ADRs 15 (28.84%), followed by Pitta 
kapha 14 (26.92%), Kaphapittaja 08 (15.38%). There were no 
Ekaprakriti patients detected during the study period [Table 8].

Time period of ADR after their admission shows that number 
of ADRs were seen in <3 days 36 (75.00%), between >3 days 
and <6 days it was 07 (14.58%) and very few ADRs were seen 
in >7 days 05 (10.41%) [Table 9].

Discussion

Observational studies help in understanding the tolerability 
profile of marketed medicines in a heterogeneous population 
and thus are an important source of evidence to know treatment 
outcomes.[13] Pharmacovigilance is one such observational 
study which deals with evaluating and monitoring the safety 
of medicines and thus helps in identifying risk factors. Large 
numbers of such studies are carried in modern hospitals. 
But very little information is available for the ADR profile of 
Ayurvedic drugs.

In the present study, out of all admissions, 1.143% of patients 
experienced ADRs. This is minimal in comparison to a study 
carried in an Allopathic Hospital that is, 3.17–3.4%.[14-16] 
Although this study used both spontaneous reporting and 
intensive reporting system for ADR monitoring, along with 
conducting regular seminars and guest lecturers among the 
Ayurvedic health workers and pharmacist to convey the 
importance in reporting ADRs in Ayurveda, there were more 
reports from intensive reporting method 48 (92.30%) with very 
few through spontaneous reporting 04 (07.69%) suggesting the 
lack of interest and subject ignorance among clinicians.[15]

The ADRs were found more in female patients 28 (1.3%) than 
males 20 (1.03%) which are similar as reported by studies from 
Allopathic system.[14-16] There were more number of ADRs 
from old age group (>40 years) patients 25 (1.27%) than other 
group (between 1–40 and <1 year) [Tables 1 and 2] this could 

Table 4: Occurrence of ADR relation in relation to 
route of administration of drugs
Route of administration ADR in numbers (%) (n=52)
Oral 28 (53.84)
Topical (local) 14 (26.92)
Rectal 07 (13.46)
Nasal 02 (03.84)
Ear 01 (01.92)
Environmental 01 (01.92)
ADR: Adverse drug reactions

Table 5: ADRs caused by treatment modalities
Treatment modality Number (%) (n=52)
Panchakarma (detoxification process) 23 (44.23)
Rasaushadhi 06 (11.53)
Other classical 13 (25.00)
Proprietary 06 (11.53)
Pathya (restricted diet) 02 (03.84)
Material/environmental 02 (03.84)
ADRs: Adverse drug reactions

Table 6: Individual reactions reported for each 
therapeutic modality is presented
Drug/
medication 
type

Reaction detail Total 
number (%) 

(n=52)
Panchakarma Skin rashes 02, diarrhea 03, 

vomiting 03, headache/nausea 
02, constipation 01, rectal 
prolapse 01, fewer 03, pain 
abdomen 03, duodenal ulcer 
01, local pain and swelling 01, 
boils 01 and other 02

23 (44.23)

Rasaushadhis Skin rashes 02, diarrhea 03, 
vomiting 01

06 (11.53)

Classical 
herbal 
preparations

Skin rashes 07, diarrhea 02, 
vomiting 01, fewer 01, pain 
abdomen 01, throat pain 01

13 (25.00)

Proprietary Skin rashes 01, vomiting 01, 
fewer 03, irritability 01

06 (11.53)

Material/
environmental

Vomiting 01, boils 01 02 (03.84)

Pathya 
(restricted diet)

Diarrhea 01, headache/
nausea 01

02 (03.84)

Table 7: Organ systems affected due to ADRs
Systems Number of ADRs (%) (n=52)
Gastrointestinal 24 (46.15)
Skin 15 (28.84)
Other* 11 (21.15)
Respiratory 01 (1.92)
Ear 01 (1.92)
Cardiovascular 00
Musculoskeletal 00
*Fever, irritability etc., ADRs: Adverse drug reactions

Table 8: ADRs as per Prakriti of patients
Prakriti of reported ADR Total number (%) (n=52)
Kapha‑Pitta 08 (15.38)
Kapha‑Vata 05 (09.61)
Pitta‑Kapha 14 (26.92)
Pitta‑Vata 03 (05.76)
Vata‑Kapha 07 (13.46)
Vata‑Pitta 15 (28.84)
ADRs: Adverse drug reactions

Table 9: Time period in the occurrence of ADR in IPDs
Duration ADR in number (%) (n=48)
<3 days 36 (75.00)
>3 days-<6 days 07 (14.58)
>6 days 05 (10.41)
ADR: Adverse drug reactions, IPDs: In‑patient departments
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be as females, children and old age group are believed to have 
low immunity (Alpabalayukta) and more susceptible for drug 
sensitivity.[17,18]

Season (Kala) one of the very important factor to considered 
during Ayurvedic treatment. It was observed that more numbers 
of ADR were seen in the Northern solstice period (Adanakala) 
25 (1.18%) than the Southern solstice (Visargakala) 23 (1.10%). 
As Ayurveda believed, the Southern solstice is best for 
preventing the occurrence of diseases.[19] In our study, it was 
observed that in Northern solstice occurrences of ADRs are 
more. Therefore, Ayurveda suggests the assessment of season 
before administering therapy plays a vital role in preventing 
drug events.

Wills and Brown ADR classification suggested that Type A 
reactions, 20 (38.46%) were more followed by Type U, which 
is unexplainable with Ayurvedic pharmacology (Rasapancaka). 
The study also observed Type D reactions, which might be 
due to a fault in drug delivery, which include the organoleptic 
character. One event was immaterialist wherein, suspected drug/
therapy has no role in the occurrence of event hence, termed 
under pseudo allergic reaction.[20,21]

7 (13.36%) hypersensitive reactions observed in the present 
study and these are less than other reported studies. The 
cause would be selective drug allergy, idiosyncrasy, or pseudo 
allergic reactions to drugs.[22] Familial (Type F) reactions were 
observed in 4 (07.69%). These types of reactions were seen 
in susceptible individuals by administration of drugs that 
are opposite to genetic constitution (Prakriti).[23] There were 
no Type B, E, and G reactions, as the study was of short 
period the Type G (genetic toxicity) reactions, and Type B 
reactions (ADRs are related to microbial growth) could not be 
observed.

The causality assessment by WHO scale and Naranjo’s ADR 
probability suggested possible and probable were more since, 
reactions were observed because of not only the drug, but 
also other factors like method of preparation of medicines, or 
improper diagnosis of disease.

Severity wise classification shows that moderate 20 (38.46%) 
to mild 30 (57.69%) reactions were more compare to severe 
02 (03.84%). Wherein, other medical system results showed 
more severe (10.9%) reaction than other types.[14] In observed 
ADRs, complete recovery was achieved in most and no 
permanent disability was seen and can be manageable over a 
period.

Therapy wise classification of occurrence of ADR suggested 
that more number were related to Panchakarma (detoxification 
process) treatment and most of them predominantly by an 
iatrogenic factor, of these very few were severe. Hence, Ayurveda 
has laid special precautions while practicing Panchakarma.[24] 
Second main cause was found to be classical medications, and 
the reason could be irrational prescription, improper preparation 
or over dose of medication. There is misbelief that Rasaushadi 
are toxic and not safe in the community,[25] but the current 
study shows ADRs pertaining to Rasaushadi were less in 
comparison to others.

GI system was most affected organ system by ADRs which could 
be due to the fact that oral is major route of drug administration 

in Ayurveda and site of digestion (Agni) is stomach and 
Ayurveda believe that most of the diseases occurring in human 
body is because of impaired digestion (Agnimandya).[26] Skin 
related ADRs were second highest among the organ system 
affected; this could be because after the oral administration, 
skin is the second largest route of drug administration in 
Ayurveda and primary organ where, first sensitive reactions 
exhibits. Most of the hypersensitive reactions irrespective of 
drugs are seen on the skin.[27] There were no cardio vascular, 
central nervous system and kidney related symptoms suggesting 
that Ayurvedic ADRs are mostly mild, self-limiting and do not 
affect the major systems.

Vata‑Pitta Prakriti patients were maximum sufferers of ADRs 
rather than other Prakriti signifies that, among the Dwandvaja 
Prakriti (two-fold of constitution), Vata‑Pitta Prakriti is most 
vulnerable[28] and Vata predominant[29] persons are more 
prone for drug events probably as Vata Prakriti is said to be 
nastiest among other Prakriti.[28] No Ekadoshaja Prakriti (single 
constitution) patients were reported in our study as it is difficult 
to find Ekadoshaja Prakriti persons.

Skin rash was the most common symptom among reported 
ADRs which indicates that most of reaction of Ayurveda are 
mostly by the hypersensitive or skin allergy and it is thus easy 
to suspect the event. Diarrhea was the second commonest 
symptom of Ayurvedic ADRs, and this is similar as that of other 
studies.[14,16] The commonest used route of drug administration 
is oral or rectal route hence the primary symptom would 
be probably diarrhea. Also, many of the reported cases were 
self-limiting and doesn’t pose a much financial burden on the 
patient hence they are safe when compared with the other 
systems of medicines.[14]

It is observed that most of the ADRs occurred within 3 days 
of admission to IPD most of them were from Panchakarma 
therapy. The drug intended events which occur in a short 
period are termed as Badhana (immediate effect) type of drug 
events.[30] In fact, there were few ADRs developed after 3-day 
of admission but these cannot be considered under the chronic 
effect of the drug, as the patients were followed only for 7-day.

Each reported case was discussed with the intention of 
identifying the underlying drug cause. It revealed that faulty 
technique, Bizarre, and drug interaction were common causes 
in ADRs of Ayurvedic drugs [Table 10].

Limitations
Conducted study was short termed hence, the chronic 
ADR related to Ayurvedic medicine could not be observed. 
Considering the patient discomfort, de-challenge and 
re-challenge were not followed. Low incidence of ADR could be 
due to loss of subjects during follow-up, owing to low awareness 
among patients, underreporting and unintentional ignorance of 
adverse effects by treating physician. There could be ambiguity 
in assessing ADR as it is difficult to trace the actual cause 
because a single formulation has many drugs, and mostly 
combinations of these are prescribed. So only a presumption 
can be made which is subjective.

All the detected ADRs were reported to National 
Pharmacovigilance program for ASU drugs Jamnagar, India.
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Conclusion

Pharmacovigilance study is the need of the hour as they help in 
understanding the safety profile of medicines. The present work 
is first of its kind with respect to Ayurvedic medicine.

As observed in the present study, ADRs in Ayurveda are very 
less 1.143% of total admissions compared to modern systems 
of medicine. Female to male ratio was 1.28; most are mild to 
moderate and are not fatal but recoverable and preventable. GI 
and skin are the most frequent system affected. Skin rash and 

Table 10: List of reported ADR
Ayurvedic drug/therapy Mode of 

administration
Reported event Prime ascertained cause after 

causality assessment
Aragwadadi Kashaya and syrup Talekt Oral Skin rashes Bizarre cause
Mahavatavidvanshini Rasa Oral Diarrhea Drug over dose
Vaishwanara Kalka, Goarka, 
Mutralakashaya

Rectal Pain abdomen Iatrogenic

Sashtikasali Pinda Sweda Skin (external) Skin rash Bizarre cause
Erandamoola Niruha Basti Rectal Rectal prolapse Iatrogenic
Haridrakhanda with milk Oral Exacerbation of tonsillitis Bizarre cause
Jaloukavacharana (leech application) Skin Pain and swelling Iatrogenic
Sahacharadi Taila Rectal Constipation and pain 

abdomen
Iatrogenic (Sneha Asiddhi 
Lakshana)

Karpasasthyadi Taila Nasal Headache Iatrogenic
Erandamoola and Gomutra Arka 
(distillate of cow’s urine)

Rectal Pain abdomen and diarrhea Improper koshta assessment

Brihat Saindavadi Taila Skin (external) Headache and wheezing Pseudo allergic reaction
Madana Yoga (a preparation of Randia 
dumetorum)

Oral Pain abdomen and 
dehydration

Koshtha Viruddha Dravya Prayoga

Trivrutta Leha along with milk Oral Vomiting and dehydration Iatrogenic
Sahacharadi Taila Skin (external) Ear ache and partial deafness Bizarre
Agnitundi Vati Oral Diarrhoea and vomiting Prakriti Viruddha Dravya Prayoga
Saraswata Ghrita Oral Pain abdomen Improper Purvakarma 

(preprocedural therapies)
Gandha Taila Nasal Vomiting and headache Bizarre
Mahatiktaka Ghrita Oral Vomiting, diarrhea, and 

dehydration
Selective drug allergy

Agastya Haritaki Rasayana Oral Skin rashes Bizarre
Asanadikashaya and Tab Histantin Oral Vomiting and dehydration Bizarre
Suvarna Bindu Prashana Oral Fever, child irritability Bizarre
Dashanga Lepa Skin (external) Skin rash Bizarre
Shatadouta Ghrita Skin (external) Skin rash Bizarre
Bala Ashwagandha Lakshadi Taila Skin (external) Skin rash Bizarre
Combination of Sutashekararasa and 
Mayurapiccha Bhasma

Oral Diarrhea Over dose

Erandamoola Lekhana Basti Rectal Duodenal perforation Iatrogenic
Gandhaka Rasayana Oral Skin rash Prakriti Viruddha Dravya Prayoga
Sarsapa Lepa (mustard pack) Skin (external) Skin rashes Prakriti Viruddha Dravya Prayoga
Combination of Mahavatavidwanshini 
Rasa, Tinispora cordifolia and 
Samirapannagarasa

Oral Nausea and vomiting Over dose

Kottamchukadi Taila Skin (external) Skin rash and periorbital 
swelling

Prakriti Viruddha Dravya Prayoga

IR light Skin (external) Boil and redness Over dose
Shatapushpa (Anethum sowa) Oral Diarrhea Bizarre
Decoction of Ricinus communis, 
Eranda, Vitex negundo and T. cordifolia

Oral Nausea and oral tingling 
sensation and vomiting

Bizarre

Mutralakhada Oral Nausea and vomit Drug organoleptic character
ADR: Adverse drug reactions
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diarrhea were common symptoms. Panchakarma related drug 
events were found to be more frequent. Causality of ADRs of 
Ayurveda was probable to possible as per standard scales.

It has shows that maximum numbers of ADR in Ayurveda 
are iatrogenic in origin rather than medicine. The other 
causes include irrational prescription, drug interaction, good 
manufacturing practice concerns, etc.

Most of these ADRs can be prevented with a thorough 
knowledge of the texts. Pharmacovigilance is a certain challenge 
with Ayurvedic medicines as Ayurveda gives ample scope for the 
logical use of medicines based on various factors like Prakruti, 
Desha, Kala, etc., So the combination becomes multifold and 
varies from patient to patient and physician to physician. Also, 
proprietary medicines are also combined with the classical 
preparations making it further more complicated. Thereby 
causality analysis is difficult. The standard scales also need 
modification to suit ADRs of Ayurveda.

This epidemiological study was conducted not to test any 
hypothesis or to reach any conclusion; it was to generate the 
hypothesis. There is a need to test these issues associated with 
the Ayurvedic medicines which are responsible for causing 
adverse reactions and need attention, policies, training, and 
further experimental studies to prevent them.

The study which was a maiden in its nature to the Ayurvedic 
system, has provided base line information about the incidence 
of ADRs with their distribution and the data thus generated 
will help for more extensive studies.
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{hÝXr gmam§e

Am¶wd}X {ejU AñnVmb ‘| Am¶wd}{XH$ Am¡f{Y¶m| H$m à{VHy$b Xdm à{V{H«$¶m 
na EH$ gd}jU

‘§OwZmW EZ. AOZmb, lÕm ¶w. Zm¶H$, A{dZme nr. H$X‘, ~r.Eg. àgmX

¶Õ{n Am¶wd}X g{X¶m| go ^maVr¶ Cn‘hmÛrn ‘| àM{bV h¡, bo{H$Z à{VHy$b Xdm à{V{H«$¶mAm| (E.S>r.Ama.) Am¡a Am¶wd}X XdmAm| H$s 
gwajm Ho$ g§~§Y ‘| AÝ¶ ‘wÔm| H$s KQ>Zm go g§~§{YV ì¶dpñWV XñVmdoO H$s H$‘r h¡& ¶h AÜ¶¶Z EH$ Am¶wd}{XH$ AñnVmb ì¶dñWm ‘| 
Am¶wd}{XH$ XdmAm| Ho$ {bE E.S>r.Ama. Ho$ à{Vén Am¡a Amd¥{V na ZOa aIZo Am¡a {dûcofU H$aZo Ho$ CÔoí¶ Ho$ gmW Am¶mo{OV {H$¶m 
J¶m& ¶h ^mdr AÜ¶¶Z, E.S>r.Ama. {ZJamZr (OyZ 2010 go ‘B© 2011 VH$) EH$ gmb H$s Ad{Y Ho$ {bE ghO Am¡a JhZ {ZJamZr 
VH$ZrH$ Ûmam Ho$.Eb.B©. Am¶wd}X ‘mÜ¶{‘H$ XoI^mb AñnVmb, ~obJm§‘, H$Zm©Q>H$, ̂ maV ‘| {H$¶m J¶m Wm& amoJr OZgm§p»¶H$s, Xdm VWm 
{deof à{V{H«$¶m g§~§{YV A§J àUmbr Am¡a CZH$s à{V{H«$¶m n[aUm‘m| Ho$ Am§H$S>o EH$Ì H$a ‘yë¶m§H$Z {H$¶m J¶m& BgHo$ Abmdm à{V{H«$¶m 
H$s J§^raVm Am¡a àdV©Z nyd© H$maUm| H$m ^r ‘yë¶m§H$Z {H$¶m J¶m& 1 gmb H$s Ad{Y ‘|, 84 à{VHy$b Xdm à{V{H«$¶m H$s KQ>ZmAm| H$s 
gyMZm {‘{b {Og‘o go 52 H$s E.S>r.Ama. Ho$ én ‘o nw{ï> H$s J¶r& g‘J« amo{J¶m| ‘| go Ho$db 1.14% amo{J¶m| ‘|, à{VHy$b Xdm à{V{H«$¶m 
nm¶r J¶r {Og‘| go 44.23% n#mH$‘© go, 25% amo{J¶m| ‘| O‹S>r~yQ>r ¶wº$ ¶m|Jm| go, 11.53% agAm¡f{Y¶m| go g§~§{YV Wr& Am‘Vm¡a na 
à^m{dV A§J àUm{b¶m| ‘o go OR>am§Ì àUmbr 24 (46.15%) Am¡a ËdMm 15 (28.84%) à^m{dV Wo& 57.69% amo{J¶m| ‘o ‘Ü¶‘ VWm 
38.46% amo{J¶m| ‘| Aën à{V{H«$¶m nm¶r J¶r& {OZ‘o g| A{YH$m§e amoJr {M{H$Ëgm go nwZ… R>rH$ hmo J¶o Wo& dV©‘mZ H$m¶© EH$ Am¶wd}
X AñnVmb ‘| Am¶wd}{XH$ {M{H$Ëgm Ho$ {bE E.S>r.Ama. H$s KQ>ZmAm| Am¡a {deofVm XñVmdoO h¡& Bggo Am¶wd}X Am¡f{Y¶m| Ho$ gwa{jV 
Cn¶moJ H$mo gw{Z{üV H$aZo, Am¶wd}X ‘| Am¶wd}X Am¡f{Y¶m| H$s à{VHy$b Xdm à{V{H«$¶mAm| na OmJê$H$Vm ~‹T>mZo Ho$ {bE {d{^Þ aUZr{V¶m| 
H$mo {dH${gV H$aZo ‘| ‘XX {‘boJr&  
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80% of Indian population use Ayurveda medicines for their 
healthcare needs.[2] Also, use of Ayurveda in the Western 
countries is increasing.[3] This increasing use of Ayurvedic 
medicines worldwide has led to increasing concern regarding 
their safety. Recently there are various publications which raise 
concern about the safety of Ayurveda medicines.[4-6] Today 
Ayurveda is gathering increasing global attention with regard 
to both; as a therapeutic option to treat various chronic and 

Introduction

India is known to be rich in biodiversity and based on this it also 
has its own indigenous codified systems of healing. Ayurveda 
is one of such healthcare system and forms an important 
component of healthcare in India as it is practiced here for 
thousands of years.[1] It is the most commonly practiced form 
of nonallopathic medicine in India, comprising a wide range of 
therapeutic approaches such as use of herbs, minerals, various 
detoxifying regimes, dietary advices, and their combinations 
with various nondrug modalities. It is estimated that about 
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Abstract

Introduction: Though Ayurveda is practiced in the Indian subcontinent since centuries, 
there is a paucity of systematic documentation related to the occurrence of adverse drug 
reactions (ADR) and other issues regarding the safety of Ayurveda medicines. Aim: To monitor 
and analyze the pattern and frequency of ADR to Ayurvedic medicines in an Ayurvedic hospital 
setup. Materials and Methods: In this prospective study, ADR monitoring was done in KLE 
Ayurveda Secondary Care Hospital, Belgaum, Karnataka, India by spontaneous and intensive 
monitoring technique for a span of 1-year (June 2010 to May 2011). Data pertaining to patient 
demography, drug and reaction characteristics, organ system involved and reaction outcomes 
were collected and evaluated. The reaction severity and predisposing factors were also 
assessed. Results: In a span of one year, 84 adverse drug events were reported out of which 
52 confirmed as ADR. The overall incidence of ADR in the patient population was 1.14%, out of 
which 23 (44.23%) were related to Panchakarma (detoxification process), 13 (25.00%) related 
to the herbal formulations and 06 (11.53%) were of Rasa Aushadhi (mineral or herbo-mineral 
formulations). The commonly affected organ systems were gastrointestinal system 24 (46.15%) 
and skin 15 (28.84%). The majority of the reactions were moderate 30 (57.69%) to mild 
20 (38.46%) in severity. Most patients recovered from the incidence. Conclusion: The present 
work has documented the incidence and characteristic of ADR to Ayurvedic medicine in a 
typical Ayurveda hospital setup. This will help in developing various strategies for boosting 
pharmacovigilance in Ayurveda, thereby ensuring safer use of Ayurveda medicines.
Key words: Adverse drug reactions, Ayurveda, herbal medicine, Panchakarma 
pharmacovigilance, Rasaushadi
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noninfectious diseases as well as due to the possibility of health 
hazards associated with it. Though Ayurveda is practiced for 
centuries, there is a paucity of systematic documentation related 
to the occurrence of adverse drug reactions (ADRs) and other 
issues regarding the safety of Ayurveda medicines. Moreover, 
as compared to the practice of Ayurveda in olden ages, today 
a major change is seen in various aspects related to its use. 
Hence, safety monitoring has became very essential in lights 
of change with respect to environmental factors, increasing use 
of insecticides, adulteration of herbs, concomitant use of herbs 
with drugs of other system of medicines, new manufacturing 
techniques, lack of proper regulations in pharmaceutical 
industry, and easy availability of combinations of herbs over 
the counter. With the increased concern related to safety of 
Ayurvedic medicines, a National Pharmacovigilance Program in 
Ayurveda, Siddha and Unani (ASU) drugs has been initiated by 
Department of Ayurveda, Yoga and Naturopathy, Unani, Siddha 
and Homeopathy (AYUSH); Ministry of Health and Family 
Welfare, Government of India.[7]

Pharmacovigilance program aims to collect data pertaining to 
the occurrence of ADR and to identify and quantify the risk 
associated with the use of drugs. Such data is used to reach 
at inferences to recommend informed regulatory interventions 
and communicating risks to health care professionals and the 
public. The aim of present study to undertake ADR monitoring 
in a Peripheral Pharmacovigilance Center of National 
Pharmacovigilance Program. The primary objective of the study 
was to analyze the pattern and frequency of ADR to Ayurvedic 
medicines in an Ayurvedic hospital setup. The secondary 
objective to evaluate and understand various aspects related to 
the safety of Ayurvedic medicines.

Materials and Methods

Research design
This prospective and observational study was conducted over a 
period of 1-year from June 2010 to May 2011 at KLE Ayurveda 
hospital, Belagavi, Karnataka, India after obtaining the approval 
of the Ethics Committee for Research on Human Subjects’, 
KLE University’s Shri BMK Ayurved Mahavidyalaya, Belagavi, 
with IEC number “IEC/09/PG/ADR/MA.” The study was 
registered with the Clinical Trial Registry of India (CTRI) ref. 
no. CTRI/2010/091/001164.

Detection of adverse drug reactions
Spontaneous and intensive reporting techniques were followed 
to detect the ADRs according to the World Health Organization 
(WHO) definition of ADR as “A noxious and unintended response 
at doses normally used for prophylaxis, diagnosis, or therapy of 
diseases, or for the modification of physiological function.”

All outpatient department (OPD) and inpatient department 
(IPD) patients presenting with the ADR were included in the 
study. The patients with intentional or accidental poisoning and 
under allopathic treatment were excluded from the study.

Under spontaneous reporting technique, the physicians of the 
hospital were provided with reporting cards on which they will 
record the suspected ADRs. The ward incharge, ward nurse, and 
internee were also provided with similar reporting forms. After 
the initial notification of the suspected ADR by the physician, 

additional details were collected by interviews and review of 
case record forms. Awareness of ADR monitoring was created 
through the clinical meeting with health and clinicians and 
nurses of the hospital.

In intensive monitoring technique, all the admitted patients 
(IPD) were screened for ADRs during the study period. Patients 
were interviewed, monitored daily throughout their hospital 
stay by doing rounds. The patients with suspected ADRs were 
followed up till resolution or till 45 days, whichever is earlier via 
telephone. Their medical records were also reviewed.

Data collection
In the suspected cases, past medical/medication history 
with their respective dosage form, route of administration, 
frequency, date of onset of reaction, and the patients allergy 
status (drug or food) along with constitution (Prakriti), area of 
residence (Desha), age (Vayah), time (Kala), strength (Bala), 
exercise capacity (Vyayamashakti), digestive capacity (Agnibala) 
and disease strength (Rogabala), etc., were collected. The 
suspected adverse events (AE) were carefully analyzed and 
documented in the standard ADR monitoring for ASU drugs 
forms provided from National Pharmacovigilance Program for 
ASU drugs Jamnagar, India.[8]

Causality analysis
The causality analysis was done as per approved group suggested 
in National Seminar cum Workshop on “Pharmacovigilance of 
Ayurvedic Medicine – 2006” and National Pharmacovigilance 
Programme for ASU medicine.[9] Accordingly each suspected 
case was thus defined under the WHO definition ADR and 
further case analyzed by presentation followed by intensive 
discussion with heads of Dravyaguna, Rasashastra, Kayachikitsa, 
Panchakarma, Prasuti Tantra, and modern pharmacology before 
coming to conclusion of suspected cause of occurrence of event. 
Subsequent analysis was done by following causality categories 
recommended by Uppsala Monitoring Center - WHO 
probability scale[10] and Naranjo’s ADR probability scale[11] to 
assess the probability of ADRs.

The ADRs thus confirmed were classified according to 
demographic, system involved, medicine involved, organ system 
involved and symptom wise. Outcome and severity of suspected 
ADRs were determined by referring previous published study.[12]

Statistical analysis
Data analysis was performed using Predictive Analytics SoftWare 
statistics® version 18. Descriptive statistics including frequency 
distribution of key items and bivariate analysis was carried out to 
describe the relationship between reported ADRs and variables 
as age, gender, type of reaction and therapeutic modalities. 
Chi-square statistic was used to test the association between 
reported ADRs and patient’s age, gender, and the seasonal 
occurrence of ADR. The association between reported ADRs 
and specific variables was assessed by an odd ratio (OR) at 95% 
confidence interval. The reported P < 0.05 were used to determine 
the statistical significance except where otherwise indicated.

Observations and Results

During the study period, a total of 60,000 patients visited OPD 
and 4196 patients to visits to IPD. Of these 2260 were female, 
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1936 were male. A total 84 AE reported from both IPD and 
OPDs. Out of which 52 were confirmed as ADRs. Of this, 04 
ADR reported in OPD while 48 ADRs developed during the 
hospital stay (IPD). The overall incidence was 1.143%. Females 
experienced a slightly higher incidence of ADRs 28 (1.3%) than 
males 20 (1.03%) with OR being 1.2 and P = 0.52 which is 
insignificant (P < 0.05) [Table 1].

Age wise classification on the occurrence of incidents of 
ADR shows that old age (age of >41) group experienced 
more numbers of ADRs 25 (1.27%) compare to other groups 
[Table 2].

Season wise classification suggested that 25 (1.18%) patients 
suffered with ADRs in period between 16th January and 
15th July (the Northern solstice, “Adanakala”) which is high 
when compared period between 16th July and 15th January 
(the Southern solstice, “Visargakala”) 23 (1.10%) with OR 
of 0.93. Statistical insignificant difference was seen in the 
incidence rate of ADR with respect to factors such as sex, age, 
and season.

Wills and Brown classification of ADR showed that most of 
the reactions 20 (38.46%) were of Type A followed by Type U 
11 (21.15%) and there were no ADRs of Type B, E, and 
G. According to the Naranjo algorithm scale, 38 (73.07%) 
reactions were assessed to be probable, 12 (23.07%) as possible 
and, 01 (01.92%) as definite. As per WHO probability scale 
19 (36.58%) were classified as possible and only 01 (01.92%) 
as certain. Severity assessment of the ADRs showed that the 
majority of the reactions reported were moderate 30 (57.69%) 
and severe were 02 (03.84%). There were no fatal reactions. In 

46 (88.46%) ADRs complete recovery was achieved, 2 (03.84%) 
were still recovering till reporting period (followed 6-month) 
and 4 (07.69%) ADRs were classified as “unknown outcomes” 
in which the outcomes could not be assessed as the patients 
sought voluntary discharge from the hospital, and some were 
not followed by phone also [Table 3].

In relation to different routes of administration, maximum 
ADRs were from oral route 28 (53.84%) followed by topical 
application 14 (26.92%) and rectal 07 (13.46%) [Table 4].

In most common treatment modality causing the ADRs and 
their reaction, Panchakarma produced the highest number 
of reactions 23 (44.23%), and least numbers were associated 
restricted diet (Pathya) and material/environmental of 
02 (03.84%) [Table 5].

Skin rashes 12 (23.07%) were the most common ADR 
reported followed by diarrhea 09 (17.30%), vomiting 
07 (13.46%) [Table 6]. The organ systems affected due to ADRs 
are accordingly, gastrointestinal (GI) system was found to be 
the most commonly affected organ system 24 (46.15%) followed 
by the skin 15 (28.84%) [Table 7].

Table 2: Demographic presentation of ADR
Age presentation 
according to Ayurveda

Number of 
patients

Number of ADR 
with (%) (n=48)

Balavasta 
(paediatric [1-20 years])

736 6 (0.81)

Yavvana 
(middle age [20-40 years])

1497 17 (1.13)

Vriddha (old age [>41]) 1966 25 (1.27)
ADR: Adverse drug reactions

Table 3: Classification and assessment of ADRs
Parameter Numbers (%) (n=52)
Wills and Brown classification

Type A - Augmented reactions 20 (38.46)
Type B - Bugs reactions 00
Type C - Chemical reactions 03 (05.76)
Type D - Delivery reactions 07 (13.36)
Type E - Exit reaction 00
Type F - Familial reaction 04 (07.69)
Type G - Genotoxic reaction 00
Type H - Hypersensitive reaction 07 (13.36)
Type U ‑ Unclassified 11 (21.15)

Naranjo’s ADR probability scale
Definite 01 (01.92)
Probable 38 (73.07)
Possible 12 (23.07)
Doubtful 01 (01.92)

WHO causality
Certain 01 (01.92)
Possible 19 (36.58)
Probable 12 (23.07)
Unlikely 15 (28.84)
Unclassifiable 05 (09.61)

Severity
Mild 20 (38.46)
Moderate 30 (57.69)
Severe 02 (03.84)

Outcomes
Fatal 00
Fully recovered 46 (88.46)
Recovering 2 (03.84)
Unknown 4 (07.69)

ADRs: Adverse drug reactions, WHO: World Health Organization

Table 1: Distribution of ADR with respect to sex and 
season
Characteristics Number of 

patients with 
ADR (%)

OR 95% CI P

Sex
Male 20 (1.03) 1.2 0.67-2.14 0.52
Female 28 (1.3)

Season
Adana 
(16th January-15th July) 
(the Northern solstice)

25 (1.18) 0.93 0.52-1.6 0.54

Visarga 
(16th July-15th January) 
(the Southern solstice)

23 (1.10)

CI: Confidence interval, OR: Odds ratio,  ADR: Adverse drug reactions
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Out of 52 ADRs reported Vatapittaprakriti (constitution) 
patients were the most vulnerable and experiencing the 
highest numbers of ADRs 15 (28.84%), followed by Pitta 
kapha 14 (26.92%), Kaphapittaja 08 (15.38%). There were no 
Ekaprakriti patients detected during the study period [Table 8].

Time period of ADR after their admission shows that number 
of ADRs were seen in <3 days 36 (75.00%), between >3 days 
and <6 days it was 07 (14.58%) and very few ADRs were seen 
in >7 days 05 (10.41%) [Table 9].

Discussion

Observational studies help in understanding the tolerability 
profile of marketed medicines in a heterogeneous population 
and thus are an important source of evidence to know treatment 
outcomes.[13] Pharmacovigilance is one such observational 
study which deals with evaluating and monitoring the safety 
of medicines and thus helps in identifying risk factors. Large 
numbers of such studies are carried in modern hospitals. 
But very little information is available for the ADR profile of 
Ayurvedic drugs.

In the present study, out of all admissions, 1.143% of patients 
experienced ADRs. This is minimal in comparison to a study 
carried in an Allopathic Hospital that is, 3.17–3.4%.[14-16] 
Although this study used both spontaneous reporting and 
intensive reporting system for ADR monitoring, along with 
conducting regular seminars and guest lecturers among the 
Ayurvedic health workers and pharmacist to convey the 
importance in reporting ADRs in Ayurveda, there were more 
reports from intensive reporting method 48 (92.30%) with very 
few through spontaneous reporting 04 (07.69%) suggesting the 
lack of interest and subject ignorance among clinicians.[15]

The ADRs were found more in female patients 28 (1.3%) than 
males 20 (1.03%) which are similar as reported by studies from 
Allopathic system.[14-16] There were more number of ADRs 
from old age group (>40 years) patients 25 (1.27%) than other 
group (between 1–40 and <1 year) [Tables 1 and 2] this could 

Table 4: Occurrence of ADR relation in relation to 
route of administration of drugs
Route of administration ADR in numbers (%) (n=52)
Oral 28 (53.84)
Topical (local) 14 (26.92)
Rectal 07 (13.46)
Nasal 02 (03.84)
Ear 01 (01.92)
Environmental 01 (01.92)
ADR: Adverse drug reactions

Table 5: ADRs caused by treatment modalities
Treatment modality Number (%) (n=52)
Panchakarma (detoxification process) 23 (44.23)
Rasaushadhi 06 (11.53)
Other classical 13 (25.00)
Proprietary 06 (11.53)
Pathya (restricted diet) 02 (03.84)
Material/environmental 02 (03.84)
ADRs: Adverse drug reactions

Table 6: Individual reactions reported for each 
therapeutic modality is presented
Drug/
medication 
type

Reaction detail Total 
number (%) 

(n=52)
Panchakarma Skin rashes 02, diarrhea 03, 

vomiting 03, headache/nausea 
02, constipation 01, rectal 
prolapse 01, fewer 03, pain 
abdomen 03, duodenal ulcer 
01, local pain and swelling 01, 
boils 01 and other 02

23 (44.23)

Rasaushadhis Skin rashes 02, diarrhea 03, 
vomiting 01

06 (11.53)

Classical 
herbal 
preparations

Skin rashes 07, diarrhea 02, 
vomiting 01, fewer 01, pain 
abdomen 01, throat pain 01

13 (25.00)

Proprietary Skin rashes 01, vomiting 01, 
fewer 03, irritability 01

06 (11.53)

Material/
environmental

Vomiting 01, boils 01 02 (03.84)

Pathya 
(restricted diet)

Diarrhea 01, headache/
nausea 01

02 (03.84)

Table 7: Organ systems affected due to ADRs
Systems Number of ADRs (%) (n=52)
Gastrointestinal 24 (46.15)
Skin 15 (28.84)
Other* 11 (21.15)
Respiratory 01 (1.92)
Ear 01 (1.92)
Cardiovascular 00
Musculoskeletal 00
*Fever, irritability etc., ADRs: Adverse drug reactions

Table 8: ADRs as per Prakriti of patients
Prakriti of reported ADR Total number (%) (n=52)
Kapha‑Pitta 08 (15.38)
Kapha‑Vata 05 (09.61)
Pitta‑Kapha 14 (26.92)
Pitta‑Vata 03 (05.76)
Vata‑Kapha 07 (13.46)
Vata‑Pitta 15 (28.84)
ADRs: Adverse drug reactions

Table 9: Time period in the occurrence of ADR in IPDs
Duration ADR in number (%) (n=48)
<3 days 36 (75.00)
>3 days-<6 days 07 (14.58)
>6 days 05 (10.41)
ADR: Adverse drug reactions, IPDs: In‑patient departments
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be as females, children and old age group are believed to have 
low immunity (Alpabalayukta) and more susceptible for drug 
sensitivity.[17,18]

Season (Kala) one of the very important factor to considered 
during Ayurvedic treatment. It was observed that more numbers 
of ADR were seen in the Northern solstice period (Adanakala) 
25 (1.18%) than the Southern solstice (Visargakala) 23 (1.10%). 
As Ayurveda believed, the Southern solstice is best for 
preventing the occurrence of diseases.[19] In our study, it was 
observed that in Northern solstice occurrences of ADRs are 
more. Therefore, Ayurveda suggests the assessment of season 
before administering therapy plays a vital role in preventing 
drug events.

Wills and Brown ADR classification suggested that Type A 
reactions, 20 (38.46%) were more followed by Type U, which 
is unexplainable with Ayurvedic pharmacology (Rasapancaka). 
The study also observed Type D reactions, which might be 
due to a fault in drug delivery, which include the organoleptic 
character. One event was immaterialist wherein, suspected drug/
therapy has no role in the occurrence of event hence, termed 
under pseudo allergic reaction.[20,21]

7 (13.36%) hypersensitive reactions observed in the present 
study and these are less than other reported studies. The 
cause would be selective drug allergy, idiosyncrasy, or pseudo 
allergic reactions to drugs.[22] Familial (Type F) reactions were 
observed in 4 (07.69%). These types of reactions were seen 
in susceptible individuals by administration of drugs that 
are opposite to genetic constitution (Prakriti).[23] There were 
no Type B, E, and G reactions, as the study was of short 
period the Type G (genetic toxicity) reactions, and Type B 
reactions (ADRs are related to microbial growth) could not be 
observed.

The causality assessment by WHO scale and Naranjo’s ADR 
probability suggested possible and probable were more since, 
reactions were observed because of not only the drug, but 
also other factors like method of preparation of medicines, or 
improper diagnosis of disease.

Severity wise classification shows that moderate 20 (38.46%) 
to mild 30 (57.69%) reactions were more compare to severe 
02 (03.84%). Wherein, other medical system results showed 
more severe (10.9%) reaction than other types.[14] In observed 
ADRs, complete recovery was achieved in most and no 
permanent disability was seen and can be manageable over a 
period.

Therapy wise classification of occurrence of ADR suggested 
that more number were related to Panchakarma (detoxification 
process) treatment and most of them predominantly by an 
iatrogenic factor, of these very few were severe. Hence, Ayurveda 
has laid special precautions while practicing Panchakarma.[24] 
Second main cause was found to be classical medications, and 
the reason could be irrational prescription, improper preparation 
or over dose of medication. There is misbelief that Rasaushadi 
are toxic and not safe in the community,[25] but the current 
study shows ADRs pertaining to Rasaushadi were less in 
comparison to others.

GI system was most affected organ system by ADRs which could 
be due to the fact that oral is major route of drug administration 

in Ayurveda and site of digestion (Agni) is stomach and 
Ayurveda believe that most of the diseases occurring in human 
body is because of impaired digestion (Agnimandya).[26] Skin 
related ADRs were second highest among the organ system 
affected; this could be because after the oral administration, 
skin is the second largest route of drug administration in 
Ayurveda and primary organ where, first sensitive reactions 
exhibits. Most of the hypersensitive reactions irrespective of 
drugs are seen on the skin.[27] There were no cardio vascular, 
central nervous system and kidney related symptoms suggesting 
that Ayurvedic ADRs are mostly mild, self-limiting and do not 
affect the major systems.

Vata‑Pitta Prakriti patients were maximum sufferers of ADRs 
rather than other Prakriti signifies that, among the Dwandvaja 
Prakriti (two-fold of constitution), Vata‑Pitta Prakriti is most 
vulnerable[28] and Vata predominant[29] persons are more 
prone for drug events probably as Vata Prakriti is said to be 
nastiest among other Prakriti.[28] No Ekadoshaja Prakriti (single 
constitution) patients were reported in our study as it is difficult 
to find Ekadoshaja Prakriti persons.

Skin rash was the most common symptom among reported 
ADRs which indicates that most of reaction of Ayurveda are 
mostly by the hypersensitive or skin allergy and it is thus easy 
to suspect the event. Diarrhea was the second commonest 
symptom of Ayurvedic ADRs, and this is similar as that of other 
studies.[14,16] The commonest used route of drug administration 
is oral or rectal route hence the primary symptom would 
be probably diarrhea. Also, many of the reported cases were 
self-limiting and doesn’t pose a much financial burden on the 
patient hence they are safe when compared with the other 
systems of medicines.[14]

It is observed that most of the ADRs occurred within 3 days 
of admission to IPD most of them were from Panchakarma 
therapy. The drug intended events which occur in a short 
period are termed as Badhana (immediate effect) type of drug 
events.[30] In fact, there were few ADRs developed after 3-day 
of admission but these cannot be considered under the chronic 
effect of the drug, as the patients were followed only for 7-day.

Each reported case was discussed with the intention of 
identifying the underlying drug cause. It revealed that faulty 
technique, Bizarre, and drug interaction were common causes 
in ADRs of Ayurvedic drugs [Table 10].

Limitations
Conducted study was short termed hence, the chronic 
ADR related to Ayurvedic medicine could not be observed. 
Considering the patient discomfort, de-challenge and 
re-challenge were not followed. Low incidence of ADR could be 
due to loss of subjects during follow-up, owing to low awareness 
among patients, underreporting and unintentional ignorance of 
adverse effects by treating physician. There could be ambiguity 
in assessing ADR as it is difficult to trace the actual cause 
because a single formulation has many drugs, and mostly 
combinations of these are prescribed. So only a presumption 
can be made which is subjective.

All the detected ADRs were reported to National 
Pharmacovigilance program for ASU drugs Jamnagar, India.
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Conclusion

Pharmacovigilance study is the need of the hour as they help in 
understanding the safety profile of medicines. The present work 
is first of its kind with respect to Ayurvedic medicine.

As observed in the present study, ADRs in Ayurveda are very 
less 1.143% of total admissions compared to modern systems 
of medicine. Female to male ratio was 1.28; most are mild to 
moderate and are not fatal but recoverable and preventable. GI 
and skin are the most frequent system affected. Skin rash and 

Table 10: List of reported ADR
Ayurvedic drug/therapy Mode of 

administration
Reported event Prime ascertained cause after 

causality assessment
Aragwadadi Kashaya and syrup Talekt Oral Skin rashes Bizarre cause
Mahavatavidvanshini Rasa Oral Diarrhea Drug over dose
Vaishwanara Kalka, Goarka, 
Mutralakashaya

Rectal Pain abdomen Iatrogenic

Sashtikasali Pinda Sweda Skin (external) Skin rash Bizarre cause
Erandamoola Niruha Basti Rectal Rectal prolapse Iatrogenic
Haridrakhanda with milk Oral Exacerbation of tonsillitis Bizarre cause
Jaloukavacharana (leech application) Skin Pain and swelling Iatrogenic
Sahacharadi Taila Rectal Constipation and pain 

abdomen
Iatrogenic (Sneha Asiddhi 
Lakshana)

Karpasasthyadi Taila Nasal Headache Iatrogenic
Erandamoola and Gomutra Arka 
(distillate of cow’s urine)

Rectal Pain abdomen and diarrhea Improper koshta assessment

Brihat Saindavadi Taila Skin (external) Headache and wheezing Pseudo allergic reaction
Madana Yoga (a preparation of Randia 
dumetorum)

Oral Pain abdomen and 
dehydration

Koshtha Viruddha Dravya Prayoga

Trivrutta Leha along with milk Oral Vomiting and dehydration Iatrogenic
Sahacharadi Taila Skin (external) Ear ache and partial deafness Bizarre
Agnitundi Vati Oral Diarrhoea and vomiting Prakriti Viruddha Dravya Prayoga
Saraswata Ghrita Oral Pain abdomen Improper Purvakarma 

(preprocedural therapies)
Gandha Taila Nasal Vomiting and headache Bizarre
Mahatiktaka Ghrita Oral Vomiting, diarrhea, and 

dehydration
Selective drug allergy

Agastya Haritaki Rasayana Oral Skin rashes Bizarre
Asanadikashaya and Tab Histantin Oral Vomiting and dehydration Bizarre
Suvarna Bindu Prashana Oral Fever, child irritability Bizarre
Dashanga Lepa Skin (external) Skin rash Bizarre
Shatadouta Ghrita Skin (external) Skin rash Bizarre
Bala Ashwagandha Lakshadi Taila Skin (external) Skin rash Bizarre
Combination of Sutashekararasa and 
Mayurapiccha Bhasma

Oral Diarrhea Over dose

Erandamoola Lekhana Basti Rectal Duodenal perforation Iatrogenic
Gandhaka Rasayana Oral Skin rash Prakriti Viruddha Dravya Prayoga
Sarsapa Lepa (mustard pack) Skin (external) Skin rashes Prakriti Viruddha Dravya Prayoga
Combination of Mahavatavidwanshini 
Rasa, Tinispora cordifolia and 
Samirapannagarasa

Oral Nausea and vomiting Over dose

Kottamchukadi Taila Skin (external) Skin rash and periorbital 
swelling

Prakriti Viruddha Dravya Prayoga

IR light Skin (external) Boil and redness Over dose
Shatapushpa (Anethum sowa) Oral Diarrhea Bizarre
Decoction of Ricinus communis, 
Eranda, Vitex negundo and T. cordifolia

Oral Nausea and oral tingling 
sensation and vomiting

Bizarre

Mutralakhada Oral Nausea and vomit Drug organoleptic character
ADR: Adverse drug reactions

[Downloaded free from http://www.ayujournal.org on Thursday, September 10, 2020, IP: 182.48.231.19]



Ajanal, et al.:  Ayurvedic pharmacovigilance study

136  AYU | Apr-Jun 2015 | Vol 36 | Issue 2

diarrhea were common symptoms. Panchakarma related drug 
events were found to be more frequent. Causality of ADRs of 
Ayurveda was probable to possible as per standard scales.

It has shows that maximum numbers of ADR in Ayurveda 
are iatrogenic in origin rather than medicine. The other 
causes include irrational prescription, drug interaction, good 
manufacturing practice concerns, etc.

Most of these ADRs can be prevented with a thorough 
knowledge of the texts. Pharmacovigilance is a certain challenge 
with Ayurvedic medicines as Ayurveda gives ample scope for the 
logical use of medicines based on various factors like Prakruti, 
Desha, Kala, etc., So the combination becomes multifold and 
varies from patient to patient and physician to physician. Also, 
proprietary medicines are also combined with the classical 
preparations making it further more complicated. Thereby 
causality analysis is difficult. The standard scales also need 
modification to suit ADRs of Ayurveda.

This epidemiological study was conducted not to test any 
hypothesis or to reach any conclusion; it was to generate the 
hypothesis. There is a need to test these issues associated with 
the Ayurvedic medicines which are responsible for causing 
adverse reactions and need attention, policies, training, and 
further experimental studies to prevent them.

The study which was a maiden in its nature to the Ayurvedic 
system, has provided base line information about the incidence 
of ADRs with their distribution and the data thus generated 
will help for more extensive studies.
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{hÝXr gmam§e

Am¶wd}X {ejU AñnVmb ‘| Am¶wd}{XH$ Am¡f{Y¶m| H$m à{VHy$b Xdm à{V{H«$¶m 
na EH$ gd}jU

‘§OwZmW EZ. AOZmb, lÕm ¶w. Zm¶H$, A{dZme nr. H$X‘, ~r.Eg. àgmX

¶Õ{n Am¶wd}X g{X¶m| go ^maVr¶ Cn‘hmÛrn ‘| àM{bV h¡, bo{H$Z à{VHy$b Xdm à{V{H«$¶mAm| (E.S>r.Ama.) Am¡a Am¶wd}X XdmAm| H$s 
gwajm Ho$ g§~§Y ‘| AÝ¶ ‘wÔm| H$s KQ>Zm go g§~§{YV ì¶dpñWV XñVmdoO H$s H$‘r h¡& ¶h AÜ¶¶Z EH$ Am¶wd}{XH$ AñnVmb ì¶dñWm ‘| 
Am¶wd}{XH$ XdmAm| Ho$ {bE E.S>r.Ama. Ho$ à{Vén Am¡a Amd¥{V na ZOa aIZo Am¡a {dûcofU H$aZo Ho$ CÔoí¶ Ho$ gmW Am¶mo{OV {H$¶m 
J¶m& ¶h ^mdr AÜ¶¶Z, E.S>r.Ama. {ZJamZr (OyZ 2010 go ‘B© 2011 VH$) EH$ gmb H$s Ad{Y Ho$ {bE ghO Am¡a JhZ {ZJamZr 
VH$ZrH$ Ûmam Ho$.Eb.B©. Am¶wd}X ‘mÜ¶{‘H$ XoI^mb AñnVmb, ~obJm§‘, H$Zm©Q>H$, ̂ maV ‘| {H$¶m J¶m Wm& amoJr OZgm§p»¶H$s, Xdm VWm 
{deof à{V{H«$¶m g§~§{YV A§J àUmbr Am¡a CZH$s à{V{H«$¶m n[aUm‘m| Ho$ Am§H$S>o EH$Ì H$a ‘yë¶m§H$Z {H$¶m J¶m& BgHo$ Abmdm à{V{H«$¶m 
H$s J§^raVm Am¡a àdV©Z nyd© H$maUm| H$m ^r ‘yë¶m§H$Z {H$¶m J¶m& 1 gmb H$s Ad{Y ‘|, 84 à{VHy$b Xdm à{V{H«$¶m H$s KQ>ZmAm| H$s 
gyMZm {‘{b {Og‘o go 52 H$s E.S>r.Ama. Ho$ én ‘o nw{ï> H$s J¶r& g‘J« amo{J¶m| ‘| go Ho$db 1.14% amo{J¶m| ‘|, à{VHy$b Xdm à{V{H«$¶m 
nm¶r J¶r {Og‘| go 44.23% n#mH$‘© go, 25% amo{J¶m| ‘| O‹S>r~yQ>r ¶wº$ ¶m|Jm| go, 11.53% agAm¡f{Y¶m| go g§~§{YV Wr& Am‘Vm¡a na 
à^m{dV A§J àUm{b¶m| ‘o go OR>am§Ì àUmbr 24 (46.15%) Am¡a ËdMm 15 (28.84%) à^m{dV Wo& 57.69% amo{J¶m| ‘o ‘Ü¶‘ VWm 
38.46% amo{J¶m| ‘| Aën à{V{H«$¶m nm¶r J¶r& {OZ‘o g| A{YH$m§e amoJr {M{H$Ëgm go nwZ… R>rH$ hmo J¶o Wo& dV©‘mZ H$m¶© EH$ Am¶wd}
X AñnVmb ‘| Am¶wd}{XH$ {M{H$Ëgm Ho$ {bE E.S>r.Ama. H$s KQ>ZmAm| Am¡a {deofVm XñVmdoO h¡& Bggo Am¶wd}X Am¡f{Y¶m| Ho$ gwa{jV 
Cn¶moJ H$mo gw{Z{üV H$aZo, Am¶wd}X ‘| Am¶wd}X Am¡f{Y¶m| H$s à{VHy$b Xdm à{V{H«$¶mAm| na OmJê$H$Vm ~‹T>mZo Ho$ {bE {d{^Þ aUZr{V¶m| 
H$mo {dH${gV H$aZo ‘| ‘XX {‘boJr&  
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Abstract 

Motherhood is a divine blessing. The main aim of Ayurveda is maintain the health of 

the healthy person & cure the disease of diseased. According to Taittareeya Upanishad 

reproduction is the one of the primary character of the living organism. Preconception care is 

one such preventive measure to get shreyasi praja, it helps in early identification of high risk 

factors & prevent the adverse effect of that. Increasing in the incidence of congenital 

anomalies & prenatal deaths. In such situation Ayurveda can contribute tremendously with 

the effective Preconception care & Antenatal care which monitors the mother regularly 

makes the dream come true. For every woman bearing & bringing up a healthy offspring is a 

joyfull experience. 

Incidence of congenital anomalies affect an estimated 1 in 33 infants and result in 

approximately 3.2 million birth defect-related disabilities every year. An estimated 2,70,000 

new-borns die during the first 28 days of life every year from congenital anomalies. 

In modern era is challenged with the number of congenital, chromosomal & genetic 

issues in the newborns. The purificatory & other methodology adopted in the Preconception 

care in Ayurveda seems to be a great contribution in be getting the healthy progeny. 

 

Key words: Preconception care, congenital anomalies, Garbhadan, healthy baby, Ayurveda, 

Panchakarma 
 
Introduction- 

 Making the decision to have a child 

is momentous. It is to decide forever to 

have your heart to going to walking 

around. Ayurveda is philosophical 

knowledge of life. It is not only a medicine 

system it is a holistic way of life that take 

care of all the aspect of human. The main 

aim of Ayurveda is maintain health of 

healthy person & cure the disease of 

diseased (1). Motherhood is a divine 

blessing. Reproduction is the one of the 

primary character of the living organism. 

As per Taittareeya Upanishad having 

good progeny in society is pride thing in 

the world .A healthy, intellectual, beautiful 

offspring with long life is desired by all. 

(2) 
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 Preconception care can be defined 

as the care or advice to couple planning a 

pregnancy well before the actual 

conception. When a couple is seen & 

counselled about pregnancy, its course & 

outcome well before the actual conception. 

(3) 

 Preconception care is one such 

preventive measure to get shreyasi praja, 

it helps in early identification of high risk 

factor & prevent the adverse effect of that. 

As there is an increasing incidence of 

congenital anomalies & prenatal deaths. In 

such situation Ayurveda can contribute 

tremendously with the effective 

preconception care & Antenatal care 

which monitors the mother regularly 

makes dream come true .For every woman 

bearing and bringing up a healthy 

offspring is a joyful experience .India is 

one of the 6th countries that account for 

50% of the maternal deaths worldwide. 

Maternal Mortality Rate is 230 per 100, 00 

live births in developing countries. (4) 

 Incidence of congenital anomalies 

(also referred as birth defects) effect an 

estimated 1 in 33 infants and result in 

approximately 3.2million birth defect –

related disabilities every year. An 

estimated 270, 000 newborns die during 

the first 28 days of life every year from 

congenital anomalies. The most common 

severe congenital anomalies are heart 

defects, neural tube defects and Down 

syndrome. Although congenital anomalies 

may be genetic, infectious or 

environmental in origin, most often it is 

difficult to identify the exact cause. (5) 

 In the modern era is challenged 

with the number of congenital, 

chromosomal & genetic issues in 

newborns, which is posing confront to the 

aim of a healthy humanity. Data reveals 

that 3-5% of all births results in congenital 

malformation, 20-30% of all neonatal 

death are due to genetic disorder, 30-50% 

of post-natal deaths are due to genetic 

disorder 18.5% are with congenital 

malformation, 50% of mental retardation 

cases are of genetic basis. (6)The 

purificatory methods & other methodology 

adopted in the Preconceptional care in 

Ayurveda seems to be give a great 

contribution in the be getting the healthy 

progeny . Pregnancy should always be 

planned not by chance. So this planned 

pregnancy ensures to 

 Train the future citizen in the 

uterine world.  

 To get high ranked personalities. 

 To elevate the physical, spiritual, 

psychological & health status of 

foetus. 

 To gain the optimal potential of the 

individual to achieve the spiritual 

goals of man. 

 To combat the social problems like 

addictions, criminal tendency, 

which are indicative of heen satva 

(low self-esteem). 

 To combat the personal health 

problems like allergies, 

neurological, psychological 

problems etc by increasing the 

psychological & physical 

immunity. 

 To treat the Bad Obstetrics History 

cases with chromosomal & genetic 

problems. 

 To eradicate/control the hereditary 

disease. 

 To ensure the baby of choice to 

mother in natural way. 

 To ensure the woman to enter the 

pregnancy with optimal state of 

health which would be safe to 

herself & foetus. 

 

The aims and objectives of 

preconceptional care is to identify the high 

risk factors , stabilising the previous 

disease, to discontinue the terratogenic 

medications, improve the base level health 

, to prevent the repetitive reproductive 

disease & to ensure that woman enters 

pregnancy with optimal state of health 

which would be safe for both herself & 

foetus. (7) 
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Precautionary care in Preconceptional 

care in Ayurveda  

1-Age criteria- acharya’s consider 25 

years for male & 16 for female as 

appropriate age for marriage. (8) This also 

holds good even today .At this age both 

are fully matured , the born child will also 

possess those qualities. If girl is less than 

15 years then chances of Neural tube 

defect in foetus. Increasing the age i.e 30 

years incidence of Down’s syndrome 

(primi). (9) 

2-Diet-for male milk & ghee prepared 

from sweet drugs, for female taila (oil) & 

masha (black gram) is advised for the 

period of one month. Asthanghruday 

advocates ghee especially Phalaghrita & 

mahakalyanak ghrita (10).Acharya 

kashyap explains Lashuna kshir (milk 

prepared by garlic) & ghee (11) Grossly 

diet should consist of Rasayana 

(rejuvenator) properties & are 

garbhasthapak (helps in implantation & 

stabilization of pregnancy).As per modern 

iron folic acid supplemented. (12) 

Acharya Harita mentioned indirectly in 

Vandhya chikitsa (treatment of infertility) 

while giving description of pathyapathya 

(congenial & non congenial diet) like 

Kacchur (Curcuma zedorodia Rosc), 

sooran (Amorphollus companulata _ _ _), 

amla (sour substances), kajikam (type of 

fermentative preparation), vidahi drugs 

(causes burning sensation) are 

contraindicated. As pathya (congenial diet) 

explained vandhyakarkatimoola 

(Momordica cochinensis Spr.), langali 

(Gloriosa superba Linn), devadali (Luffa 

echinata Roxb), brihatidvaya (Solanum 

indicum & solanum surrattens), katutumbi 

(Langenaria vulgaris Ser.subsp.siceraria) 

etc (13).These indicated drugs probably 

contains soma amount of Phyto-estrogens 

which maintains the regulation of 

menstrual cycle. (14) 

Milk is mainly explain by almost all 

achary’s .When we see the contents of the 

milk it is good source of calcium & 

adequate quantity of water content. Milk 

delivers many nutrients like Protein 

(contain 9 essential aminoacids), vitamins 

etc. Milk is high needed biological value 

protein. These are essential for foetal 

development .It is important for foetal 

linear growth. Consumption of milk also 

increases blood concentration of insulin 

like growth factor (I GFI). It is major 

determinant of growth. Milk is rich in 

iodine because of which IQ can be 

boosted. Enhancing the maternal milk 

intake during pregnancy results in arise in 

birth weight foetal growth parameters. 

Effect related to macro & micronutrients 

along with minerals. (15) 

Ghee is one more component 

explained in preconceptional & in ANC. 

Ghee is rich in Vitamins A & E. It is rich 

in conjugated linoleic acid, has an anti-

oxidant with Antiviral properties. It is rich 

in medium chain fatty acids which are 

absorbed directly into liver & burnt as 

energy. Butyric acid in it supports 

production of killer T cells in the gut thus 

helps in healthy immune system. (16)  

Shashtikashali contains some amount 

of nitric oxide which increases the blood 

flow to the uterus. (17) 

3-Rajaswala charya - classics says to 

follow celibacy, sleep on grass bed, avoid 

day sleep, excessive talking, massage & 

bathing etc. Then after 3 days take bath 

wear white clothes & do the offspring to 

the God. (18) 

Critically when we observe these it 

probably indicated during menstrual period 

so as to provide adequate rest to the lady & 

certain time for herself. When primordial 

follicles developing into graffian follicles 

& hence may be advised certain rules & 

regulations. These will keep her away 

from the environmental xeno-estrogens & 

mutagens which can cause mutatation 

leading to foetal anomalies. (19) 

4-Atulyagotravivaha-Ayurveda says 

marriages shouldn’t be consanguineous. 

(20) If marriages made in consanguineous 

then there may be chances of Prameha 

(Diabetes), Kusthta (skin disorder), arsha 
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(piles), khandistha (cleft palate/lip) etc. 

Recent updates also says the 

consanguineous marriages carries 

recessive traits (21). 

5- contraindication to garbhadharan-

Woman who is suffering with excessive 

hunger, is suffering with thirst, is suffering 

with fear, not desirous of being pregnant, 

suffering with grief, who is anger, 

excessive desire eating meat, excessive 

desire for coitus, atibal (teens/younger 

child), ativruddha (aged), suffering with 

the chronic diseases-are avoided. If these 

lady get married they may give rise to 

viguna praja (deformed neonate). (22) 

When we see the conditions mentioned 

these may increase the cortisol (stress 

harmone) level and may lead to foetal loss, 

very teen or aged are not fit for conceive 

these may gave birth to IUGR baby or 

child with chromosomal abnormalities. 

(23) 

6-Garbhasambhavasamagri (factors 

required for proper foetal development) - 

the factors included 

Rutukala (fertile period)-in which 

chances of fertilization are more. Kshetra 

is considered as female as well as healthy 

uterus. Ambu is nutrition to the child in the 

form of Rasadhatu (plasma tissue). Beeja 

i.e healthy sperm & ovum. Acharya 

Vagbhata says 5th as Vata. Vata is the 

main factor for division of cells. (24) 

7-Garbhadan vidhi (procedure for 

conception) - It starts from the selection of 

right partner followed by purificatory 

methods like snehan (oleation therapy), 

swedan (sudation therapy), Panchakarma 

(purificatory methods), then specific diet 

for male & female for 1 month. Following 

all this pre-requisites one should do the 

Putresthi Yagnya (spiritual method to do 

the offerings to God) or any spiritual 

things like homa, havan etc can be done. 

After this on an auspicious day couples 

were made to take shalyanna (rice 

preparation)mixed with milk is consumed 

& body is anointed with oil, then advised 

to do the coital act. Afterwards for lady 

strenuous work is avoided and advised to 

maintain the celibacy till the signs of 

pregnancy arrived. (25) 

Others-cosider the BMI, if parents are 

suffering with the obesity then born child 

may suffer with obesity, macrosomia, 

mental retardation etc . Habbits of the 

parents like alcohol & smoking may 

produce foetal alcohol syndrome & or 

IUGR respectively or any chromosomal 

anomalies.These habbits must be avoided.  

Discussion  
 Recent updates on Panchakarma 

therapies shown significant evidences in 

the disorders as well as for the 

prophylactic purpose. Selection of the 

partners & age for marriage are even holds 

good even today, late marriages & /late 

pregnancies are the one of the major 

contributory cause for the congenital 

anomalies. During early embryo genetic 

periods most important & vital organs will 

be produced & any insult during this time 

may end up in the anomalies i.e again 

burden to nation as well as for the parents 

too. 

 Diet explained like black gram- 

is the rich source of folic acid, which is 

required to prevent the neural tube defects, 

it acts as potent anti-oxidant so helps to 

reduce the oxidative stress, it also contains 

protein & fibres. Rice contains more of 

carbohydrates & rice bran contains vitamin 

B complex, which is easily digestible. 

Milk will provide calcium. Ghee contain 

Omega-3 fatty acids which is required for 

the brain development etc. (26) 

 Modern lifestyle leading to 

increase in the stress which is major cause 

for infertility. Along with the lifestyle 

habbits like alcohol consumption & the 

environmental toxicity affecting the sperm 

count, quality, motility, it also depletes the 

zinc level in body, whereas in females it 

affects the ovulation & menstruation 

leading to the hypothalamic pituitary 

ovarian dysfunction. (27, 28) 

 Now days infertility troubling 

like epidemic. In such situation Ayurvedic 
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Panchakarma therapy may act on 

hormonal level & maintain normalcy of 

the hormones required for the 

maintainence as well as production of 

garbha. These would also help in the 

removing of the accumulated toxins. Diet 

explained will provide the essential micro 

& macro nutrients to would be mother 

&future child. 

 Along with the classically told 

methods few additions like folic acid, iron, 

calcium supplementation & taking care of 

BMI, avoiding habbits like alcohol, 

tobacco, & avoiding use of narcotics 

would yield much more better & desired 

results. 

 

Conclusion-  

 Pregnancy should always be 

planned , not by chance 

 Outcome of pregnancy should be 

happier to society 

 Ayurvedic preconceptional 

measure help to achieve the goal of 

preconception to have healthy 

progeny  

 Ayurvedic remedy for getting 

healthy progeny emphasizes again 

preventive aspect of Ayurveda. 
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EDITORIAL

               Key Issues In Ayush R & D

India enjoys the distinction of having the largest network of traditional health care, which are
functional with a network of practitioners, academic, research institutions, licensed pharmacies. The AYUSH

systems  have age old acceptance in the communities in India and in most places they form the first line of
treatment in case of common and chronic ailments. Ayurveda, Yoga & naturopathy, Unani, Siddha, Sowarigpa
and Homoeopathy (AYUSH) are recognized systems of medicine and have been integrated into the national

health delivery system. of these; Ayurveda is the most ancient medical system with an impressive record of
safety and efficacy. About 65%-80% of population in India is reported to use AYUSH and medicinal plants
and Local Health Traditions to help meet their primary health care needs and the safety of these systems is

established through textual references, time-tested use and research studies.

During  designing the research trials it would be appropriate to understand differences between
designing of the trials between AYUSH and Contemporary Modern System of Medicine. Differences are mainly

due to the basic approach to Health and Diseases;  perceptions and also epistemological. AYUSH is holistic
in approach in diagnosis, prognosis as well as management of diseases. This holistic approach is its ‘strength’
as well as ‘weakness’. Holistic’ approach of Ayurveda is indeed good in clinical practice. For ‘Research’,

however, this approach poses considerable difficulties and even challenges the scientists to devise parameters
and design suitable models for clinical studies/trials. In modern medicine, a clinical trial is almost always
undertaken to test the efficacy of pharmaceutical products (drugs, devices etc.) and sometimes to study the

efficacy of ‘non-therapeutic’ interventions.

Furthermore the other key challenges and issues related to quality and safety viz drug interactions
also pose certain limitations in Research of Ayush system; few of them are summarized :

l Standardization and QC of traditional Drugs

l Dosage Forms/Delivery System

l Diverse concepts

l Complex approaches in

u Clinical Trial Design

u Diagnosis & Therapy

u Clinical Efficacy

l Systematic documentation

l Interaction between Drugs of different Systems

Further certain studies published in international journals on safety of AYUSH drugs led to
susceptibility of our products/regulatory systems to the negative data generated abroad on the products
showing positive results in India. These critical issues sometimes cause certain hurdles in the Research path

which are currently being be addressed on case to case basis. This calls for a shift with a strategic approach
and emphasis on System validation of therapies rather than, molecular approach and isolated drug
development their efficacy.

Prof. K. Shankar Rao
Director
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Clinical Evaluation Of Brahmi Ghrita And Jyotishmati Tail In
The Management Of Cognitive Deficit

 *Dr. Arun Kute, **Dr. Nisha Kumari Ojha, ***Prof. Abhimanyu Kumar

Clinical Study

Abstract-

Cognitive deficit is also called intellectual disability, is a condition beginning in childhood in which
children show significant limitations in their ability to learn and function. Mental retardation is one of an
important entity of the cognitive deficit. The clinical study was conducted to evaluate the role of Brahmi

Ghrita and Jyotishmati Tail in the management of cognitive deficit (Borderline Mental Retardation) in children.
The study was assessed in 50 children in 8-13 year age group as per diagnostic criteria. The results indicate
that maximum improvement was seen in the function orientation (P<0.01) and recall (P<0.05). Maximum

symptomatic improvement was seen in the symptoms ‘decreased learning ability’ i.e. 93.75%, followed by
‘inability to meet the educational demands at school’ i.e. 92%. IQ level of the children were also improved
by 1.92% showing highly significant improvement (P<0.001). This clearly indicates that both the study drug

Brahmi Ghrita and Jyotishmati Tail had much greater potential to ameliorate the symptoms of cognitive deficit
(Borderline mental retardation)

Key words: Cognitive deficit, Brahmi Ghrita, Jyotishmati Tail, orientation, IQ

‚Ê⁄UÊ¥‡Ê-

ôÊÊŸ ª˝„áÊ ¬˝Á∑˝§ÿÊ •À¬ÃÊ ∑§Ê ’ÊÒÁh∑§ •‚◊Õ¸ÃÊ (’ÈÁh◊Ê¥lÃÊ) ÷Ë ∑§„Ê ¡ÊÃÊ „Ò– ÿ„ ∞∑§ ∞‚Ë •flSÕÊ „Ò ¡Ê
’ÊÀÿÊflSÕÊ ∑§ ¬˝Ê⁄¥U÷ ◊ ‡ÊÈL§ „ÊÃË „Ò ÃÕÊ Á¡‚◊¥ ’ìÊÊ¥ ◊¥ ‚ËπŸ ∑§Ë ˇÊ◊ÃÊ ◊¥ ∑§◊Ë ¬ÊÿË ¡ÊÃË „Ò– ’ÈÁh◊Ê¥l ∑§Ê ÷Ë ‚◊Êfl‡Ê
ôÊÊŸ ¬˝Á∑˝§ÿÊ ∑§Ë •À¬ÃÊ ‚ „ÊÃÊ „Ò– ¬˝SÃÈÃ ‡ÊÊœ ∑§Êÿ¸ ∑§Ê ¬˝ÿÊ¡Ÿ ’ìÊÊ¥ ◊¥ ôÊÊŸ ¬˝Á∑˝§ÿÊ •À¬ÃÊ (’ÈÁh◊Ê¥l) ◊¥ ’˝ÊrÊË ÉÊÎÃ
ÃÕÊ íÿÊÁÃc◊ÁÃ ÃÒ‹ ∑§ ¬Á⁄UáÊÊ◊ ∑§Ê ¬˝ÊÿÊÁª∑§ •äÿÿŸ ∑§⁄UŸÊ ÕÊ– ß‚ ‡ÊÊœ ∑§Êÿ¸ ‚ ÿ„ S¬CÃ— ‚ÍÁøÃ „ÊÃÊ „Ò Á∑§ ôÊÊŸ
¬˝Á∑˝§ÿÊ ∑§Ë •À¬ÃÊ (’ÈÁh◊Ê¥l) ◊¥ ’˝ÊrÊË ÉÊÎÃ •ÊÒ⁄U íÿÊÁÃc◊ÁÃ ÃÒ‹ ∑§Ê ¬˝ÿÊª ‹ÊˇÊÁáÊ∑§ ‹Ê÷ ∑§Ë ˇÊ◊ÃÊ ⁄UπÃÊ „Ò–

*P.G. Scholar, **Lecturer, ***Former Professor & Head,  Department of Kaumarbhritya (Ay. Pediatrics), National

Institute Of Ayurveda, Jaipur, (Raj), India.
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Introduction

The human brain remains a mystery today
even after years of research into the biological
process underlying its specific actions. In addition to

controlling and coordinating vital life processes, the
brain regulates higher level operations such as
cognition and memory, functions that provide us

with the capacity to think, reason, and act. These
mental abilities however have been observed to
diminish significantly with advancing age.

Modern era believe only on scientific basis.
They demands not only better quality of life but also
demands an efficient and effective life. To survive in

such a huge competition every parent wants his
child to be an excellent position in every field by
using his/her super-mind with superior cognitive

functions. But in the developing countries, still there
is no valuable attention towards the problem of
cognitive deficit. Due to this, a large number of

children are suffering from cognitive or psychiatric
impairment during their course of development.

Cognitive deficits, also called intellectual

disability, is a condition beginning in childhood in
which people show significant limitations in their
ability to learn and function. The two systems most

commonly used to categorize individuals with
intellectual disability are those adopted by the
American Association of Intellectual and

Development Disabilities (AAIDD) and the American
Psychiatric Association. The DSM-IV subdivides
individuals with intellectual disability into degrees of

severity based on their level of impairment (mild,
moderate, severe, profound) in intellectual
functioning. While the AAMR (American Association

of Mental Retardation) classifies individuals on their
ability to function in an inclusive environment and
defines the degree of severity (intermittent, limited,

extensive or pervasive) based on the patterns and
intensity of support needed.

Clinical Evaluation Of Brahmi Ghrita And Jyotishmati Tail In
The Management Of Cognitive Deficit

Dr. Arun Kute, Dr. Nisha Kumari Ojha, Prof. Abhimanyu Kumar

Clinical Study

Cognitive deficit is an inclusive term to
describe any characteristic that acts as a barrier to

cognitive performance, such as mental retardation.
Cognition means that operation of mind by which we
become aware of objects of thought or perception

and includes all aspects of perceiving, thinking and
remembering1. Among various cognitive deficits,
borderline mental retardation is an important entity

which is a part of the cognition. In Ayurveda, there
are some drugs which are more effective in mental
retardation especially in the borderline mental

retardation. The present research work has been
planned to study only borderline mental retarded
children.

The most commonly used definition of
mental retardation comes from the American
Psychiatric Association’s (APA) Diagnostic and

Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV-TR) as “below-
average, or impaired, abilities in cognitive and

adaptive functioning.” Thus, mental retardation is the
correct diagnosis only when an individual has both
cognitive deficits and poor adaptive behavior skills.

Although this condition is not met as a
disease moiety in separate chapters of Ayurvedic
classics, but many references of conditions like jada,

murkha, alpabuddhinam and mandabuddhitva in
our classics indicate impaired buddhi.

Aims And Objectives

Primary Objectives:

v To assess the clinical efficacy of Brahmi Ghrita
and Jyotishmati Taila in the management of

Cognitive deficit.

Secondary Objectives

v To assess the clinical safety of Brahmi Ghrita and

Jyotishmati Taila in the children suffering from
Cognitive deficit.
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Materials And Methods

Study Type: Interventional

Purpose: Treatment

Masking: Open label

Control: Not controlled

Timing: Prospective

End Point: Efficacy and Safety

No. of Groups: One

Number of Patients to be completed in the
clinical trial (Sample Size: 50)

Selection of Cases

Children for the present study were screened
out from OPD/IPD of Balrog Deptt of National
Institute of Ayurveda, Jaipur and from various

schools, situated in Jaipur by survey method.

Timelines:

Total Study Period: 18 months

Washout / Preparatory Period (if required): 4 weeks

Recruitment: 11 months

Treatment Period: 12 weeks

Follow-Up Period: 4 weeks

Statistical Analysis: 2 months

Study drug

1. Brahmi Ghrita (API – Part II; Vol I; pg 63-64).

Dose: 10 gm twice daily

Dosage form: Ghrita

Route of Administration: Oral

Time of Administration: Twice a day before food

Packing form: 300 gm pet jar

Anupana: Luke warm water / milk

Duration of therapy: 12 weeks

2. Jyotishmati Taila (API – Part – I; Vol – II; Pg
65-67)

Dose: 2 drops twice daily in each nostril

Dosage form: Oil

Route of Administration: Nasal

Time of Administration: Twice a day

Packing form: 15 ml plastic bottle with a dropper

Duration of therapy: 12 weeks

Jyotishmati tail was prepared by standard
procedure from its seeds as per reference API part
I, volume 2, page 65-67, contains single drug

Jyotishmati.

Table No.1: Formulation composition: Each 10 gm Ghrita contains

Sr. No. Drug Part used Contain

1. Brahmisvarasa (Bacopa monneri) Plant whole 20 ml

2. Vidanga (Embelia ribes) Fruit 0.156 gm

3. Pippali (Piper longum) Fruit 0.156 gm

4. Shankhapushpi (Convolvulus pluricaulis) Plant whole 0.156 gm

5. Shunthi (Zingiber officinlae) Rhizome 0.156 gm

6. Maricha (Piper nigrum) Fruit 0.156 gm

7. Shyama (Ipomoea turpethum) Root 0.156 gm

8. Trivrit (Operculina turpethum) Root 0.156 gm

9. Danti (Baliospermum montanum) Root 0.156 gm

10. Nripdruma (Cassia fistula) Fruit pulp 0.156 gm

11. Saptala (Euphorbia dracunculoides) Plant whole 0.156 gm
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Diagnostic criteria

Inclusion Criteria

1 . Children of either sex aged between 8 to 13 years

2. Children with Intelligence Quotient 70 - 84
(Wechsler’s-IQ Indian adaptation by Malin).

3. Willing and able to participate for 16 weeks.
(Assent to be obtained from Parent(s) /
Guardian(s).

Exclusion Criteria

1 . Children suffering from major systemic illness
necessitating long term drug treatment.

2. Children with evidence of malignancy.

3. Children with concurrent serious Hepatic
Dysfunction (defined as AST and/or ALT >3

times of the upper normal limit) or Renal
Dysfunction (defined as S. creatinine > 1.2mg/dl)
Uncontrolled Pulmonary Dysfunction (asthmatic

and COPD patients)

4. H/o hypersensitivity to any of the trial drug or
their ingredients

5. Children who have completed participation in
any other clinical trial during the past six (06)
months.

6. Any other condition which the P.I. thinks may
jeopardize the study.

Withdrawl Criterion

a) The child may be withdrawn from the trial if
there is

• Any major ailment or Progressive Cognitive

Decline, necessitating the institution of new
modalities of treatment.

OR

• Non-compliance of the treatment regimen

** The decision to withdraw a child from the trial
would be taken only by the Principal

Investigator, who will then have to set out a
detailed justification and also indicate the line of
further management-if needed.

Outcomes

Primary Outcome Measure

v Symptomatic Improvement.

Secondary Outcome Measure

v Change in Modified Child Mini Mental Scale

Examination (MMMSE).

Methods of Assessment

Prior to selection – (Screening)

v Informed Consent /Assent

v Eligibility evaluation

v Laboratory investigations

During Selection - (Baseline)

v General information - (Personal Identification
and Demographic profile)

v Medical histor , General Physical and Systemic
examination

v Clinical Assessment.

v Assessment of IQ (Weschler’s-IQ Indian
adaptation by Malin)

v Modified Child Mini Mental Scale Examination

(MMMSE).

v Assessment of Ayurvedic Parameters.

v Issue of drugs

v Instructions to come after 2 weeks (14 days).

During Treatment i.e. on 14th day, 28th day,
42nd day, 56th day, and 70th day

v Assessing drug compliance

v Physical examination.

v Clinical assessment by Modified Child Mini

Mental Scale Examination (MMMSE) at  28th and
56th day only.

v Issue of drugs

v Instructions to come after 2 weeks (14 days).
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At the end of the treatment i.e. at the end of
12 weeks (84th day):

v Assessing drug compliance.

v Clinical Assessment by Modified Child Mini
Mental Scale Examination (MMMSE).

v Assessment of IQ (Weschler’s-IQ Indian
adaptation by Malin)

v Assessment of Ayurvedic Parameters.

v Laboratory Investigations.

v Instructions to come after 4 weeks

Assessment at the end of 16 weeks:

v Clinical Assessment by Modified Child Mini
Mental Scale Examination (MMMSE).

Drop-Outs

An attempt was made to record the reason
for drop outs, if any during the clinical trial.

Ethics

The trial was conducted in accordance with
ethical principles that have their origin in the
Declaration of Helsinki for biomedical research and

ICMR ethical guidelines involving human participants
(2006), and that are consistent with Indian / ICH
Good Clinical Practice (GCP) guidelines.

Institutional Ethics Committee

Prior to commencement of the trial, the
protocol, the participant information sheet and the

consent form was submitted to the Institutional
Ethics Committee. Written approval of the same was
obtained from the IEC. Protocol amendments were

also to be approved by the IEC according to the usual
procedure.

Patient Information And Consent / Assent

Form:

Prior to any trial related activity, the
Principal Investigator was give the patient verbal

and written information about the trial in a form the
participant / Parent(s)/ Guardian(s) can read and
understand. The Investigator could ensure that the

participant is fully informed about the aims,
procedures, discomforts and expected benefits of the

trial. It was emphasized that participation was
voluntary and participants have the right to opt out

of the trial at any time without any prejudice. A
voluntary, signed witnessed Informed Consent /
Assent was obtained from the Participant / Parent(s)

/ Guardian(s) prior to any clinical trial related
procedure.

Wechslers Intelligence Scale

Two main reasons for his preference for the
WISC are the simplicity of its administration and its
analytical breakdown into factorial functions for

vocational and educational guidance. Unlike the
several dozen unrelated test items of the Binet whose
smooth manipulation requires long training, the ten

WISC subtests are rapidly and easily learned.

The original WISC (Hindi Version) is an
individual intelligence test or scale for children from

the ages of 5 to 15.11. The Indian adaptation covers
only 10 years from 6 to 15.11.

The original Scale comprises twelve subtests

divided into Verbal and Performance groups as
follows:

Verbal – 1) Information 2) Comprehension

3) Arithmetic 4) Similarities 5) Vocabulary 6) Digit
span

 Performance - 1) Picture completion 2)

Picture arrangement 3) Block design 4) Object
assembly 5) Coding 6) Mazes

Observations And Results

A total of 50 children were included for the
study, of which all the 50 children completed the
study.

The detailed pattern of the study as shown as
below.
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Demographic pattern-

Table No. 2- Showing the demographic data

Incidence Predominance Percentage (%)

Age 8-9 years 28%

Sex Male 74%

Religion Hindu 54%

Socio-economic status Above poverty line 68%

Child education 1st to 3rd 76%

Gestational age Full term 98%

Cry at birth Normal 96%

Nutritional status Moderately nourished 44%

Built status Average 42%

Body mass index Starvation 44%

Diet Vegetarian 54%

Bowel habit Regular 94%

Prakriti Pitta-kaphaja 46%

Sara Mamsa sara & Rakta sara 32% each

Samhanana Madhyama 44%

Satmya Madhyama 54%

Satva Madhyama 64%

Ahara shakti Madhyama 60%

Vyayama shakti Madhyama 54%

MMMSE score 27-30 44%

IQ score 80-82 52%
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Table No. 3-Effect of the drug showing on Laboratory parameters

Parameters Mean Score % S.D S.E u p Result

B.T. A.T. Diff. Change ± ±

Hb% 11.21 12.04 0.83 7.42 1 . 0 7 0.15 5.48 <0.001 H.S.

Serim Urea 26.41 26.04 0.37 1.40 3.18 0.45 0.82 >0.05 N.S.

ESR 20.40 13.58 6.46 32.23 9.11 1.28 5.01 <0.001 H.S.

TLC 7932 7 7 4 0 192 2.42 2253.6 318.71 0.60 >0.05 N.S.

Neutrophil 53.20 56.7 3.5 6.57 6.54 0.92 3.78 <0.001 H.S.

Eosinophil 2.88 2.72 0.16 5.55 1.36 0.19 0.83 >0.05 N.S.

Basophil 0.06 0.00 0.06 100 0.42 0.06 1.00 >0.05 N.S.

Lymphocyte 41.1 37.88 3.22 7.83 6.28 0.88 3.62 <0.001 H.S.

Monocyte 2.84 2.84 0.00 0.00 1.30 0.18 0.00 >0.05 N.S.

Serum Uric acid 5.43 5.054 0.37 6.92 0.30 0.04 8.84 <0.001 H.S.

Serum Creatinine 0.70 0.81 0.10 15.38 0 . 1 7 0.02 4.46 0.001 H.S.

SGOT 28.29 25.22 3.07 10.87 5.98 0.84 3.63 <0.001 H.S.

SGPT 28.43 25.69 2.73 9.61 6.59 0.93 2.93 <0.01 M.S.

Total Protein 6.24 6.14 0.10 1.63 0.33 0.04 2.12 <0.05 S.

Serum Albumin 4.45 4.19 0.25 5 .75 0.42 0.06 4.24 <0.001 H.S.

Serum Globulin 1.76 1.95 0.18 10.52 0.36 0.05 3.57 <0.001 H.S.

Conjugated bilirubin 0.22 0 . 1 7 0.05 22.80 0.08 0.01 4.51 <0.001 H.S.

Unconjugated bilirubin 0.49 0.38 0.11 22.26 0.11 0.01 6.88 <0.001 H.S.

Alkaline Phosphatase 174.87 151.93 22.94 13.11 26.31 3.72 6.16 <0.001 H.S.

Target Symptoms

Table No. 4- Showing symptomatic improvement

Symptoms No. of patients No. of patients having %

having this  symptoms this  symptoms Imp.

before treatment after treatment

Asks the same question repeatedly 02 0 1 50.00

Decreased learning ability 48 03 93.75

Inability to meet the educational 5 0 04 92.00
demands at school

Lack of curiosity skills retarded 45 29 35.55

Language (Communication) 49 1 3 73.47

Poor attention span 49 36 26.54

Inability to understand and 18 03 83.34

follow directions

Get lost in own neighborhood and 00 00 00.00
does not know how to get home

General health and physical 00 00 00.00
development affected
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Table No.5 – IQ and MMMSE score

Parameters Mean Score % S.D S.E u p Result

B.T. A.T. Diff. Change ± ±

IQ 80.06 81.56 -1.54 -1.92 0.78 0.11 13.82 <0.001 H.S.

MMMSE 27.06 29.52 -2.46 -9.091 1.3734 0.1942 12.67 <0.001 H.S.

Inter-days comparisons of Modified Child
Mini Mental State Examination (MMMSE)

During the inter-days comparisons, ANOVAs

test was applied to MMMSE and the result obtained
was as given below in the tabulated form. Negative
value of mean difference and % change in below table

indicates the improvement of the functions.

1 . A stands for Baseline visit (A)

2. B stands for 28 Days visit (B)

3. C stands for 56 Days visit (C)

4. D stands for 84 Days visit (D)

5. E stands for 16th week visit i.e. 112 days visit(E)

TABLE No. – 06 showing statistical analysis of Orientation function after treatment

Orientation

Intervisited Inter-visits Mean % S.D S.E. ‘q’ ‘p’  Remark
Days comparisons difference  Change

0-28 A×B -0.06 -0.60 0.23 0.03 0.40 >0.05 NS

0-56 A×C -0.24 -2.41 0.47 0.06 1.63 >0.05 NS

0-84 A×D -0.66 -6.64 0 . 7 7 0.10 4.48 <0.05 S

0-112 A×E -0.70 -7.04 0.73 0.10 4.75 <0.01 MS

TABLE No. – 07 showing statistical analysis of Attention and Concentration function.

Attention And Concentration

Intervisited Inter-visits Mean % S.D S.E. ‘q’ ‘p’  Remark
Days comparisons difference  Change

0-28 A×B -0.06 -1.86 0.31 0.04 0.31 >0.05 NS

0-56 A×C -0.40 -12.42 0.67 0.09 2.10 >0.05 NS

0-84 A×D -0.68 -21.12 0.79 0.11 3.57 >0.05 NS

0-112 A×E -0.72 -22.36 0.85 0.12 3.78 >0.05 NS
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TABLE No. – 08 showing statistical analysis of Registration and Sensory function

Registration And Sesory Perception

Intervisited Inter-visits Mean % S.D S.E. ‘q’ ‘p’ Remark
Days comparisons difference  Change

0-28 A×B 0.00 0.00 0.00 0.00 0.00 >0.05 NS

0-56 A×C 0.00 0.00 0.20 0.02 0.00 >0.05 NS

0-84 A×D -0.10 -3.75 0.30 0.42 1.43 >0.05 NS

0-112 A×E -0.04 -1.50 0.19 0.02 0.57 >0.05 NS

TABLE No. – 09 showing statistical analysis of Recall function.

Recall

Intervisited Inter-visits Mean % S.D S.E. ‘q’ ‘p’ Remark

Days comparisons difference  Change

0-28 A×B 0.00 0.00 0.00 0.00 0.00 >0.05 NS

0-56 A×C -0.04 -3.17 0.40 0.05 0.37 >0.05 NS

0-84 A×D -0.40 -31.75 0.53 0.07 3.71 >0.05 NS

0-112 A×E -0.42 -33.33 0.53 0.07 3.90 <0.05 S

TABLE No. – 10 showing statistical analysis of Language function after treatment

Language

Intervisited Inter-visits Mean % S.D S.E. ‘q’ ‘p’ Remark
Days comparisons difference  Change

0-28 A×B 0.08 0.80 0.87 0.12 0.48 >0.05 NS

0-56 A×C -0.28 -2.81 0.49 0.07 1.68 >0.05 NS

0-84 A×D -0.62 -6.22 0.66 0.09 3.73 >0.05 NS

0-112 A×E -0.58 -5.82 0.67 0.09 3.49 >0.05 NS

Discussion

According to Acharya Charaka “Shastra

sahita tarka” is indispensable for acquaintance2. It
is distinctiveness of the present era that there is no
place for blind faith in tradition and authority of

Shastras, hence only those facts established by
proofs after careful investigations, observations,
experiments and supported by accurate data and

convincing reasoning can convince the people about
validity and even the facts require support of
statistics. A discussion based on Shastras, over any

conceptual and practical oriented study definitely
gives one or other fruitful conclusions. An attempt
has been made to discuss each of these observations

separately with special reference to their relation

with Cognitive deficit (Mental retardation i.e.,
Mandabuddhitva).

This study was conducted to evaluate the
effectiveness of “Brahmi Ghrita” and “Jyotishmati
Tail” in the management of cognitive deficit in

children. Overall 50 children were screened out on
the basis of assessment criteria of IQ through WISC
(Wechsler’s Intelligence Scale, Indian adaptation by

Malin’s) having IQ level in between 70 to 84. The
study was completed by all the 50 children. These
cases were selected from OPD/IPD of National

Institute of Ayurveda, Jaipur. Data was collected
before treatment, at follow ups and after treatment
which was statistically analyzed and discussed in

detail and the outcome is mentioned here below.
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The high incidence in 8 to 9 years may be
attributed to faulty food habits (Viruddha Ahar

Sevan ) which is one of the reason of Majja Dhatu
Dushti3 finally leads to cognitive deficit
(Mandabuddhitva). The higher incidence of

cognitive deficit in males may be because of the
parents are more conscious for male child’s health
and there is a belief among the parents that boys are

more in need in special services than girls so bring
them to hospital. In the present study, dominancy
of Hindus may due to more Hindu population around

hospital periphery. This data proves the geographical
distribution of particular area.

Lesser percentage among below poverty line

may be due to their lesser awareness for their child
health. All the patients were found to trail back in
their school. Repeated failure in the first few year of

school was recorded in maximum cases showing that
these children could not learn even the basic
academic skills in the schools meant for normal

children. It has been generally seen that in case, one
of the children is mentally retarded, the parents start
paying more attention on to the other children hence

may be due to this reason, 38% children were
malnourished in the present study. It has been
generally seen that in case, one of the children is

mentally retarded, the parents start paying more
attention on to the other children hence may be due
to this reason, 40% children were found emaciated

in spite of having good socioeconomic condition of
family.

The data in this study showed that the most

of children (94%) reported regular bowel habit. This
may due to the present age shows kapha dosha
dominance due to which bowel habit may be regular

in maximum children. Study included maximum
number of cases with Pitta-Kapha Prakriti (46%)
followed by 34% children with Vata-Pitta Prakriti

(Table No.13). This may be due to pathogenesis of
cognitive deficit involves vitiated tridosha. Another
reason is that the symptoms of cognitive deficit are

comparable to that of mentioned in individuals with
Vata and Kapha Prakriti.

Discussion on the effect of therapy

The patients were treated in a single group
by administration of Brahmi Ghrita orally and
Jyotishmati Tail by nasal route. The results were

observed and evaluated for laboratory parameters,
individual symptoms (Target symptoms) and IQ level

and MMMSE score. Effect attained in present study
by the drug can be explained by multiple
mechanisms of actions of its ingredients. The base

used was Ghrita and Oil which fascilitates the mode
of action of drug and gives better results. The study
drug “Brahmi Ghrita” contains 11 herbal Ayurevdic

drugs and “Jyotishmati tail” which contain single
Ayurvedic herb, Jyotishmati. The ingredients of
above two drugs have predominantly Tikta, Katu

Rasa; Laghu, Tikshna, Ushna, Sara Guna; Rasayana,
Smritiprada, Buddhiprada, Matiprada, Medhya,
Deepana, Pachana, Ojovardhak, Srotoshodhak and

Vata-Kapha Shamaka properties and Medhya
Prabahava.

The base of the ghrita is deepana, pachana,

medhavardhaka4 thus it may regulate sadhaka and
alochaka pitta. Sukshma Guna of Ghrita helps to
reach the drug in microchannels so drug easily

comes into systemic circulation and break the Dosha-
Dushya-Samurchchhna. Lack of concentration, loss
of memory was also improved significantly which

was due to Medhya properties of Ghrita.
Shankhpushpi and Brahmi are having properties like
Medhavardhana, Smritivardhana. Here Ghrita is

also helpful media by its Medhya and Smritivardhana
properties. Therefore Brahmi Ghrita is capable to
provide a patent, stable and healthy mental function

which improves mental health. This is evident of that
Ghrita gets absorption through cells of lining
membrane and then comes in to circulation through

local capillaries and veins.

Ghrita being Yogavahi can be used in other
Ayurvedic prepartions. Digestion, absorption and

delivery to a target organ system are crucial in
obtaining the maximum benefit from any
formulation. This is facilitated by Ghrita. Since active

ingredients are mixed with Ghrita, they are easily
digested and absorbed. The Ghrita is sheeta in virya
and is thus manahprasadaniya and increase the

tarpaka kapha and avlambaka kapha thus
improving the dharana shakti.

Lipophilic action of Ghrita facilitates

transportation to a target organ and final delivery
inside the cell, because cell membranes also contain
lipid5. The modern lypophilic nature can be
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compared with the Yogavahi Guna of Ghrita
according to Ayurveda. This lipophilic nature of

Ghrita facilitates entry of the formulation in to the
cell and its delivery to the mitochondrion,
microsome and nuclear membrane. In the process of

evaluating the activities of natural compounds, it has
been found by means of sophisticated research that
when herbs are mixed with Ghrita, their activity and

utility is potentiated many times.

Ghrita contains beta carotene and Vit. E and
both are known antioxidants. It is estimated that 80%

to 90% of degenerative disease are related to
excessive production of free radicals of re-active
oxygen species. When free radicals are in excess they

try to catch on to whatever is available in their
surrounding area and this is how the lipids in the
blood and cell membrane are oxidized. The oxidized

lipids or the lipid peroxides are injurious to the
system. The reactive oxygen species cause damage
to the DNA in the cells. The effectiveness of

compounds is due to potent anti-oxidant properties
of removing of scavenging free radicals.

Jyotishmati is known for its memory

enhancing effects. The oil of Jyotishmati is ushna
virya predominant and hence probably acts by
dispelling the tamas and vitiated kapha from hridya

and manovahasrotas. It may also regulate the
functions of alochaka and sadhaka pitta, thereby
improving the grahana shakti and smriti. Due to its

ushna guna it also boosts pachaka pitta. Thus the
unhampered status of agni takes care of nutrition of
indriyas. By virtue of its snighdha and guru gunas

it corrects the vitiated vata and also bala to indriyas
and hridya. The oil is administered in form of nasya;
also being sukshma, it quickly reaches to mastishka

and buddhindriya, thus improving the intellect.

Lying down in head lowered position, heat
fomentation on the face etc. steps of Nasya Karma

help the drug to absorb and to reach in brain which
lastly results in stimulation in higher centers. So, the
effect of the drugs extends up to whole

neurovascular system. The absorption of the drugs
administered by Nasya Karma is not only limited to
nasal or paranasal area as the excess medicine

reaching to the throat is to be spit out by the patient
but also alleviate the vitiated Dosha regarding its
potency (Prabhava). The postures in the procedures

of Nasyakarma also play an important role. The act
of lying down in head lowered position, fomentation

and massage on the head etc. may have an impact
on the neurovascular junction and drug absorption.
The stimulation of olfactory nerve may affect

neuroendocrinal and neuro psychological levels.

Brahmi Ghrita is a mixture of Rasayana
drugs. Medha (intellect) and Smriti (Memory) are

among various attributes of Rasayana. Most of the
ingredients by their deepana, pachana properties
increase the agnibal (digestion, absorption and

metabolism). Thereby increase the bioavailability of
various micronutrients from the food ingested
leading to prashastha dhatu or sara (healthy tissues)

and best qualities of smriti  and medha are the
attributes of various saras e.g. twak sara person is
rich in buddhi, rakta sara in medha etc.

All the ingredients in study drugs being
rasayana have antioxidant action. Adaptogenic
property of C. pleuricaulis has been effective to

provide protection to brain against a variety of
biological, physical and chemical stressors 6.

Immunomodulatory and immunostimulant

activity has been demonstrated in Z. officinalae 7, P.
longum8, B. monnieri 9.

The highly significant increase in hemoglobin

is due to deepana-pachana effect of drug which
harmonizes the function of Jatharagni as well as
dhatvagni; thus promoting the formation of healthy

dhatus including Rakta. Moreover pippali one of the
constituent of the drug compound is known to
enhance absorption and bioavailability of various

micronutrients including the substances needed for
healthy erythropoesis 10.

The highly significant reduction of ESR is due

to anti allergic properties of P. nigrum  and P.
longum . The significant result increase in neutrophil
is due to immunomodulatory effect of Z. officinalae
7 . The men value of serum uric acid before treatment
was 5.43 which were reduced to 5.05 showing 6.92%
improvement. The result obtained was statistically

highly significant is due to Nephroprotective effect
of Z. officinalae root extract 11.

The mean value of SGOT before treatment

was 28.29 which were decreased to 25.22 after
treatment by 10.87% indicating the result found was
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statistically highly significant. The highly significant
result is due to Hepato-protective action of B.

montanum 12 and C. fistula 13. The mean value of SGPT
before treatment was 28.43 which was decreased to
25.69 showing the result found was statistically

moderate significant with ‘p’ value <0.01. This
moderate significant result is due to hepatoprotective
effect of B. montanum 12.

The mean value of conjugated bilirubin was
0.22 which was reduced to 0.17 after treatment
showing 22.80% improvement. The result obtained

was statistically highly significant with ‘p’ value
<0.001. The highly significant result is due to
hepatoprotective effect of B. montalnum 12 and C.

fistula 13. The mean value of alkaline phosphatase
before treatment was 174.87 which were reduced to
151.93 showing 13.11% improvement. The highly

significant result is due to hepatprotective effect of
O. turpethum14.

The target symptoms of cognitive deficit

which were statistically analyzed in the present study
are patients asks the same question repeatedly,
having decreased learning ability, inability to meet

the educational demands at school, lack of curiosity,
language (communication skills retarded), poor
attention span, inability to understand and follow

directions. The two symptoms namely patient get
lost in neighborhood and do not know how to get
home, and patient general health and physical

development affected was not found in any patient
before trial and after trial.

Asks the same question repeatedly- In

present study of 50 patients, this symptom was
found in only two patients out of which only one
patient had this symptom after the treatment showing

50% improvement. The drug Brahmi Ghrita contains
medhya, smritiprada, buddhiprada drugs like B.
monnieri, C. pluricaulis which increases the short

memory and long term memory and reduce the
anterograde as well as retrograde amnesia.15

Decreased learning ability- Among the

above mentioned symptoms, the highest
improvement was found in the decreased learning
ability (93.75%). This is due to the drug effects of the

contents of Brahmi Ghrita like B. monnieri16, C.
pluricaulis15, which have proven improved learning
and memory enhancing activity.

Inability to meet the educational demands at
school- Most of the mentally retarded children are

not able to cope up with normal academic skills
expected for their age group and hence usually
remains below average. Although borderline cases of

mental retardation may achieve normal to average
performance in first few years but soon start lagging
behind 17. 92% improvement was found in this

symptom after treatment. This is due to the effect of
drug C. paniculata 18, Z. officinalae 19 which have
proven their activity to increase learning ability and

memory functions. This data also supports the
present study.

Lack of Curiosity- In present study, below

50% (35.55%) improvement was seen in this
symptom. This is due to effect of drug P. longum
which increases the neuropharmacological activity20.

Langugage (Communication) Skills Retarded-
Due to fear in social gatherings, the patient is unable
to interact with unknown people. She/he has lost his

confidence and is unable to perform his work
efficiently21. In the present study, 73.47%
improvement was seen in this symptom. The

improvement is due to antidepressant effect of drugs
like P. longum and P. nigrum 22.

Poor Attention Span- In the present study,

below 50% (26.54%) improvement was seen in this
symptom. It is said to be that poor attention span is
co-related with learning and memory. The

improvement is due to drugs like C. paniculatus 18,
P. nigrum 23 which decrease the AcHE activity from
hypothalamus, frontal cortex and hippocampus

leading to increase cholinergic activity like learning
in the brain.

Inability to understand and follow

directions- In this symptom 83.34% improvement
was observed. This is due to drugs like B. monnieri24,
P. nigrum22, Z. officinalae25 which have proven very

good effect on cognition. Oxidative stress and
inability to understand and follow directions also co-
related with each other. The drug E. ribes26, P.

longum27 showed good effect on oxidative stress.

IQ level- The mean score before treatment
was 80.06 which were increased to 81.56 after

treatment showing 1.92% improvement. The result
found was statistically highly significant with ‘p’ value
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<0.001. This may be due to the medhya prabhavas
of drugs like B. monnieri and C. paniculatus which

increases grasping and intellectual ability. Past
studies also supports this data. B. monnieri 24, C.
pluricaulis 28 have proven improved learning and

memory enhancing activity (intellectual functions).

MMMSE Score- Before treatment, the mean
value of total MMMSE score was 27.06 which were

increased to 29.52 after treatment showing 9.09%
improvement. The result found was statistically
highly significant with ‘p’ value <0.001. This is

probably due to the Smritiprada, Matiprada,
Buddhiprada properties of drug C. paniculatus .

Orientation- After the treatment, in the

function orientation, 6.64% improvement was found
on 84th day as compared to 0th day indicating the
result found was statistically significant with ‘p’ value

<0.05 while 7.04% improvement was seen on 112th

day as compared to 0th day showing the result found
was statistically moderate significant with ‘p’ value

<0.01. In comparison between 0th to 28th day and
0th to 56th day, 0.60% and 2.41% changes were found
respectively showing the results observed were

statistically not significant with ‘p’ value >0.05.

Attention and Concentration- In the
function, attention and concentration, 1.86%,

12.42%, 21.12% and 22.36% changes were found on
28th, 56th, 84th, and 112th day respectively after the
treatment as compared with 0th day, showing the

results found were statistically not significant with ‘p’
value >0.05.

Registration and Sensory Perception-

In the function, registration and sensory perception,
3.75% and 1.50% changes were found on 84th and
112th day respectively after the treatment as

compared to 0th day, showing the results observed
were statistically not significant with ‘p’ value >0.05.
In comparison between 0th to 28th day and 0th to 56th

day, there were no change found showing the results
found were statistically not significant with ‘p’ value
>0.05.

Recall- In the function, recall, 33.33%
change was found on 112th day after treatment as
compared to the 0th day showing the result observed

was statistically significant with ‘p’ value <0.05. In
comparison between 0th to 56th and 0th to 84th day,

3.17% and 31.75% changes were found respectively
after the treatment as compared to the 0 th day

showing results found were statistically not
significant with ‘p’ value >0.05. In comparison
between 0th to 28th day, there was no change found

showing the result found was statistically not
significant with ‘p’ value >0.05. Language- In the
function, language, 0.8%, 2.81%, 6.22% and 5.82%

changes were found after treatment as compared to
the 0th day indicating the results were found
statistically not significant with ‘p’ value >0.05.

Conclusion

Following conclusion can be drawn from the
present research work:

Cognitive deficit (Borderline Mental Retardation)
is a multifactorial neuropsychological disorder of
childhood.

Children with Cognitive deficit (Borderline
Mental Retardation) are more likely to
experience a substantial array of problems in

cognitive, behavioral, social and emotional
fronts.

Ayurveda holding a different view regarding the

etiopathogenesis of diseases can provide newer
theories of Cognitive deficit (Borderline Mental
Retardation) and thus new dimensions to its

management.

Alteration in Manoarthas, Manovishayas &
Manas karmas and degradation of Dhee, Dhriti

and Smriti are the basic pathological events in
manifestation of Cognitive deficit (Borderline
Mental Retardation).

Vata-kapha trait of sharirika prakriti can render
a child more prone to Cognitive deficit
(Borderline Mental Retardation) as compared to

pittaja.

Tamo guna of psyche can add to the severity of
the symptoms of Cognitive deficit (Borderline

Mental Retardation).

Multimodal approach including drug, and
prakriti based counseling can be effectively used

to manage the disease.

Both drug, Brahmi Ghrita and Jyotishmati Tail
were found effective in alleviating the symptoms
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of Cognitive deficit (Borderline Mental
Retardation. No adverse effects of the study

drugs were observed during the study.

Further extensive study is needed to
authenticate the results of the present study, with

larger samples and more precise diagnostic and
assessment criteria.

To rule out possible side effects of the study
drugs, clinical criteria were adopted. It included

the documentation of information related to
change in appetite, sleep, abdominal features,
drowsiness, irritability etc. No adverse effects of

the drug were observed during the study. This
indicates the safety profile of the study drug.
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To Study The Effect Of Brahama Muhurat Jagran & Aradhana
On Mental Health W.S.R. To Anxiety & Depression

*Dr.Kulratan Singh, **Dr. Kamalesh Kumar Sharma

Clinical Study

Abstract:

World today has lot more psychological problem than physical suffering. In fact it can be said that

not only diagnosed psychiatric patients but every human being who is running for survival is facing some
kind of mental or psychological disturbances. Nearly 1/4th of all the patients who seek treatment are said to
be present with psychological problems. About 15% patients require immediate psychiatric help. Therefore

it was decided to launch a clinical trial on a group of which could be safe, effective, cheap and easy for the
management of mental diseases, and help to maintain mental health. For this purpose following procedures
may be suggested to control the growing of stress disorders: Brahma muhurat jagran and Aradhana.

30 clinically diagnosed patients of Anxiety and Depression were treated with Brahma muhurat jagran
and Aradhana alone and in combination for 2 months. On the basis of the description available in various
treatises of Ayurveda and Astrology, it can be concluded that there is very close correlation of Ayurveda

with Astrology and Spirituality along with pathogenesis of various diseases particularly Manas Roga (Mental
Illness) and a combined approach delivers much better results.

Keywords: Brahma muhurat jagran, Aradhana, Manas Rog,Anxiety, Depression, Astrology.

‚Ê⁄UÊ¥‡Ê-

•Ê¡ Áfl‡fl ◊¥ ‡ÊÊ⁄UËÁ⁄U∑§ √ÿÊÁœÿÊ¥ ‚ •Áœ∑§ ◊ÊŸÁ‚∑§ Áfl∑§Ê⁄U Áfll◊ÊŸ „Ò– •Ê¡ Ÿ Á‚»¸§ fl √ÿÁQ§ ¡Ê ◊ÊŸÁ‚∑§
⁄UÊªË „Ò •ÕflÊ fl ‚÷Ë ¡Ê •Ê¡ ∑§Ë ¡ËflŸ‡ÊÒ‹Ë ∑§ ∑§Ê⁄UáÊ ∑È§¿U Ÿ ∑È§¿U •¥‡Ê Ã∑§ ◊ÊŸÁ‚∑§ Áfl∑§Ê⁄UÊ¥ ‚ ª˝SÃ „Ò, ∞∑§ •ŸÈ◊ÊŸ
∑§ •ŸÈ‚Ê⁄U ‹ª÷ª ∞∑§ øÊÒÕÊß¸ ⁄UÊªË ¡Ê ÁøÁ∑§à‚Ê ∑§ ŒÊÒ⁄UÊŸ ◊ÊŸÁ‚∑§ ⁄UÊªË ¬Êÿ ¡ÊÃ „Ò Á¡‚◊¥ 15 ¬˝ÁÃ‡ÊÃ ⁄UÊÁªÿÊ¥ ∑§Ê •ÊàÿÁÿ∑§
∑§Ê⁄UáÊ ‚ ÁøÁ∑§à‚Ê ∑§Ë •Êfl‡ÿ∑§ÃÊ „ÊÃË „Ò, •Ã— ÿ„ Ãÿ Á∑§ÿÊ ªÿÊ Á∑§ ß‚ ⁄UÊª ∑§ ’ãœŸ „ÃÈ ∞∑§ ∞‚Ë ÿÊ¡ŸÊ ’ŸÊÿË
¡Êÿ ¡Ê ‚SÃË, ¬˝÷ÊflË ‚È⁄UÁˇÊÃ ∞fl◊˜ ‚È‹÷ „Ê ‚∑§– ß‚ ©g‡ÿ „ÃÈ •ÊÿÈfl¸ŒËÿ ‡ÊÊùÊ¥ ◊¥ ‚àflÊ¡ÿ ÁøÁ∑§à‚Ê ¬⁄U •ÊœÊÁ⁄UÃ
•Ê⁄UÊœŸÊ R§◊ ∑§Ê ⁄UπÊ ªÿÊ– ß‚∑§ •ÁÃÁ⁄UQ§ ’˝rÊ ◊È„ÍÃ¸ ∑§Ê‹ ◊¥ ¡Êª⁄UáÊ ‚ ◊Ÿ ¬⁄U ¬˝÷Êfl ∑§Ê Áfl‡‹·áÊ ∑§⁄UŸ ∑§ Á‹ÿ
flÒôÊÊÁŸ∑§ •ÊœÊ⁄U ¬⁄U íÿÊÁÃ· ∑§Ê ’˝rÊ ◊È„ÍÃ¸ •ÊÿÈfl¸Œ ∑§ ‚„ ‚¥’¥œ SÕÊÁ¬Ã ∑§⁄UŸ ∑§Ê ÁŸáÊ¸ÿ Á‹ÿÊ ªÿÊ– ÁøûÊÊmª ∞fl◊˜ •fl‚ÊŒ
∑§ 30 ⁄UÊÁªÿÊ¥ ∑§Ë ’˝rÊ ◊È„ÍÃ¸ ¡Êª⁄UáÊ •ÊÒ⁄U •Ê⁄UÊœŸÊ ‚ •‹ª •‹ª ÃÕÊ ∞∑§ ‚ÊÕ 2 ◊Ê„ ∑§ Á‹ÿ ÁøÁ∑§à‚Ê ∑§Ë ªß¸–
•ÊÿÈfl¸Œ ∞fl◊˜ íÿÊÁÃ· ∑§ ÁflÁ÷ÛÊ ª˝ãÕÊ¥ ◊¥ ©¬‹éœ Áflfl⁄UáÊ ŒÊŸÊ¥ R§◊Ê¥ ∑§ ‚¥ÿÈQ§ ŒÎÁC∑§ÊáÊ ‚ ∑§Ê»§Ë ’„Ã⁄U ¬Á⁄UáÊÊ◊ ŒÊÿ∑§
„Ê ‚∑§Ã „Ò–

*P.G. Scholar, **Associate Professor & Head,  Department of Swasth Vritt & Yoga, National Institute Of Ayurveda,

Jaipur, (Raj), India.
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Introduction:

Modern man is living in the perpetual state
of ever increasing stressful situations arising from the
development of science and technology,

environmental pollution, highly ambitious and
competitive life styles, over population, monotony
and boredom of complex interpersonal relationships,

job responsibilities and many other associated
mental and emotional causes. All socio-economic
groups of population including high pressure

executives, businessman, working women and even
students are affected by a variety of stresses. The
stress disorder is a psychosomatic disease. The

Anxiety and Depression form the major examples of
such disorders.

Ayurveda lays emphasis on total health i.e.

state of physical, sensorial, mental and spiritual
equipoising called Arogya, which is a foundation of
Trivarga i.e. Dharma, Artha and Kama. According to

Acarya susruta an individual is considered as
Swastha whose Dosas, Agnis, Dhatus and Malas are
in state of Samya i.e.equilibrium or

normalcy(Samdosah samagnischa samadhatumala
kriyah) and who is mentally, sensorially and
spiritually in the state of calmness

(Prasannatmendriya manah)1. This touches all the
four aspects of Ayu i.e Sharirendriya-Sattvatma
Svathya.

According to Ayurveda life is the
manifestation of union of three entities without
which life cannot exist. These are Sattva, Atma and

Sharira and their influence on each other is obvious2.

Chittodvega (Anxiety) has not been described as an
individual disease in Ayurvedic treatises. But it has

been mentioned under the chapter of unmada roga
as one of the causative factors & also mentioned as
Mano Vikara by Acharya Charaka.3.

Thus as regards the possible measures which
can be employed to tackle the problems of abnormal
stress response and to prevent stress disorders, the

To Study The Effect Of Brahama Muhurat Jagran & Aradhana
On Mental Health W.S.R. To Anxiety & Depression

Dr.Kulratan Singh, Dr. Kamalesh Kumar Sharma

Clinical Study

modern system of medicine provides no definite

remedies. So far as Indian medicine is concerned the
following measures may be suggested to control the
growing of stress disorders:

1) Social and environmental rectification by
following the principles of Swasthvritta, help
to make the society less stressful.

2) Development of stress resistance in man by
inducing basic changes in the personality with
the help of appropriate psychophysical practices

such as the practice of Aradhana.

Aims & Objectives:

The present research work has been started

with following aims & objectives.

1 . Clinical and conceptual studies on Avsaad
(Visaad) and Chittodvega vis-à-vis Depression

and Anxiety.

2. To evaluate antidepressive and anxiolytic effects
of a Brahma Muhruat Jagran and Aradhana in

a series of patients suffering from Avsaad and
Chittodvega (Depression and Anxiety) on S.A.S
and B.D.I scale.

3. To compare the efficacy of antidepressive and
anxiolytic effect of the Brahm Muhruat Jagran
and Aradhana.

Concept of Avasada:-

The word avasada is derived from the root
ava+sad+dhyani. The synonyms are Avasanna (sad,

lazy) Vishada (sadness, melancholy) and Sadnam
(sadness, dejection). Avasada literally means
depression, annihilation. The word Vishada has been

mentioned in the context of Manas Dosha Vikara.
Charaka used the term Sadanam to refer the sense
of depression and described as kaphaj unmaad4.
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Avasada:-

1 . Sinking, fainting, and Sitting down.

2. Lack of energy, Exhaustation, Fatigue, ‘Vipadeti
Tavadavasadkari’ Etymological derivation of
Vishaad

Áfl·ÊŒ - ¬È. Áfl+·Œ˜ - ÉÊÜÊ

•fl‚ÊŒ-¡«UÃÊÿÊÜø             (flÊøS¬àÿ◊˜)5

Vishaad is a word of masculine gender and
it is derived by the root ‘sada’    after adding   the
prefix ‘vi’ and suffix ‘Gana’ to it .It denotes avsada

andjadta as per vachaspatyum

As Acharya Charak has mentioned that the
person who recurrently suffers from Chittodvega

(Anxiety Disorderts), Kama, Krodha, Lobha etc.
Mansika Vikaras is more prone to suffer from
Unmada etc. major Vikaras.6 or these Vikaras when

become more extensive may lead to Unmadadi
major mental disorder.

Chittodvega Vis-À-Vis Anxiety

The word anxiety derived from the Latin
word “anxieta” meaning disquiet  state of  feeling
anxious  some other  words  like  worry,

apprehension, fear, agitation, dread, angust etc. are
also used as a synonyms in English literature.

There is no separate & wide description of

Chittodvega in Ayurvedic texts.  Chittodvega can
manifest as a causative or aggregative emotional
factor of various somatic disorders i.e. Atisara 7.

Anxiety are also caused as well as aggravated by
various emotional disturbances.

Chikitsa of Manas Rog:

Three modalities of treatment are 8

 1)  Yuktivyapashraya Chikitsa

 2)  Daivavyapashraya Chikitsa

 3)  Satwavajaya Chikitsa

Material and methods:

Following materials and methods were

employed for the completion of present research
project –

1) Selection of cases-

2) Administration of treatment:

Selected patients of depression were divided
in three groups on random basis for the treatment
as follows-

Group A (Brahma Muhurat Jagran)9:

Treatment: wake up at early morning

Time: between 4:30-5:00 am

Duration: 2 months

Group B (Aradhana);

Treatment: aradhana with mantra

Time: 20 minutes/day

Duration: 2 months

Group C (combined group)

In this group combined therapy has been
given as mentioned in the groups above( brahma
muhurat jagran and aradhana)

All the patient were recommended dietary
restriction (use only Satvik Ahaar) and other
activities in all the three groups as per the description

available in ayurvedic classics (Sadvrita palan)
during the course of the therapy

Method of aradhana ;

 The patients were asked to do aradhana any
time in whole after waking & completing their
Pratahacharyas, they were made to sit in padmasana

oif not able to sit in this then sukhasana will be the
posture of sitting. All were sit on mat, then after
making gyan mudra having erect spine with relaxed

mind and body,and then start chanting ‘ohm’ mantra
for 20 minutes with all concentration over mantra
& its vibrating sound after aradhana patients were

asked to rub hands and touch the eyes with hands
and slowly open their eyes and come to normal
position.

Criteria of assessment

All the patient registered for the clinical trial
were screened for their demographic profile like age,

sex, marital status, family history ,their socio-
economic status, etc. during the trial and follow –up
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study the patients were assessed on the following
parameters-

a) Subjective improvement

b) Clinical improvement.

a) All the patients registered for the

trial were specifically asked for any changes in their
clinical manifestations and growing feeling of well
being produced by the treatment under trial.

b) For the assessment of clinical
improvement the incidence of presenting features
was and the severity of symptoms was rated in each

case. For this purpose the following “Beck
Depression Inventory(BDI) and Sinha Anxiety
Scale(SAS) was used.

Duration of clinical trial and follow up
studies-

All the patients of three groups were followed
up to 2 times i.e. on 15th day and 30th day to evaluate
the therapeutic effect of treatment given. The

patients were asked to fill the Beck Depression
Inventory and Sinha Anxiety Scale for diagnosis
before and after the treatment

Criteria for overall assessment of therapy
on Anxiety:

S.No. Improvement Range

1 No Relief 00%

2 Mild Relief < 25%

3 Moderate Relief < 50%

4 Markedly Relief <75%

5 Excellent Relief 100%

Observations & Results:

Table No. 1 - Showing The “Level Of Depression” In 30 Registered Cases Of Avassad And
Chittodvega (Deression And Anxiety)

Depression Number of Patients Total Percent

Group A Group B Group C  (%)

Not Present 0 1 00 00 0 1 03.34%

Mild 0 1 02 02 0 5 16.66%

Moderate 08 09 0 7 24 80%

Severe 00 00 00 00 00.00%

Table No. 10 - Showing The “Level Of Anxiety” In 30 Registered Cases Of Avassad And
Chittodvega (Deression And Anxiety)

Anxiety Number of Patients Total Percent

Group A Group B Group C  (%)

Very low 0 1 0 1 0 1 03 10%

Low 0 5 06 06 1 7 56.66%

Normal 04 03 03 1 0 33.34%

Severe 00 00 00 00 00.00%
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Effect of Therapy on BDI:-

Effect of Brahma Muhurat Jagran on

BDI: the initial mean score was 22.8 having
reduction of 14.6 with 35.965 % decrease of BDI
Score was noted, which was statistically highly

significant (P<0.001).

Effect of Aradhana on BDI: the intial
mean was 19.8 having reduction of 12 with 39.394%

decrease of BDI Score were observed which was
highly significant (P<0.001).

Effect of Combined Therapy on BDI:

the initial mean score was 24.7 which was reduced
to 12.1 with 51.012% decrease of BDI Score, which
was statistically highly significant (P<0.001).

Effect of Therapy on SAS:-

 Effect of Brahma Muhurat Jagran on
SAS: the initial mean score was 1.3, reduction of 0.3

with 23.077% decrease of SAS Score was noted,
which was statistically non significant (P>0.05).

Effect of Aradhana on SAS: 36.364%

decrease of SAS Score were observed which was
significant (P<0.05)

Effect of Combined Therapy on SAS:

the initial mean score was 1.3 which was reduced to
0.5 with 46.154% decrease of SAS Score, which was
statistically significant (P<0.05).

Overall Effect of Brahma Muhurat
Jagran on 10 patients of Depression (Group
A): It shows that 10% of the patients was observed

with complete cure, maximum number of patients
i.e.50 % marked improvement and 30% were
moderately improved. None of the patients was

improved and unchanged.

Overall Effect of Aradhana on 10
patients of Depression (Group B): It shows that

20% of the patients were observed with complete
cure. The overall effect shows that maximum 70%
patients were markedly improved, followed by 10%

with moderately improvement. None of the patients
was improved and unchanged.

Overall Effect of Combined therapy on

10 patients of Depression (Group C): Total
effect of combined therapy shows that maximum
numbers of patients i.e. 70% got markedly improved,

2 of the patients were observed with complete cure
and 10% patients were reported having moderately

improvement. None of the patients was improved and
unchanged.

Overall Effect of Brahma Muhurat

Jagran on 10 patients of Anxiety (Group A):
It shows that 30% of the patients were markedly
improved, 30% of the patients were moderately

improved and 10% were observed with excellent
relief and mild relief, whereas 20 % showed no
improvement.

Overall Effect of Aradhana on 10
patients of Anxiety (Group B): It shows that
30% of the patients were observed with markedly

improved, 30% of the patients were moderately
improved 20 % were having excellent relief, 10%
with mild relief,whereas 10% showed no

improvement.

Overall Effect of Combined therapy on
10 patients of Anxiety (Group C): It shows that

20% of the patients were excellent relief 30%
markedly improved and 30% were moderately
improved whereas 20 % showed mild relief, none of

patient showed Unchanged.

Effect On Total Bdi Score

Combined therapy (Group C) 51% provided

better relief than other two therapies in BDI score.
Ardhana( Group B) 39.3% and Brahma muhurat
jagran (Group A) 35.9% also provided relief.

Overall Effect Of Therapies

After the completion of therapy in all three
groups, none of the patients showed improvement or

unchanged.

Complete remission 20% each in Aradhana
(Group B) and combined therapy (Group C), whereas

Brahm muhurat jagran(Group A) shows only 10%.

70% patients got markedly improvement by
combined therapy and 60% by Aradhana (Group B)

and followed by 60% by brahma muhrat jagran
(Group A).

Moderately improved patients were noted

each 10% in Aradhana (Group B) and in combined
therapy (Group C), 30% in brahma muhurat jagran
(Group A).
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Effect On Total Sas Score

Combined therapy (Group C) 46.154%

provided better relief than other two therapies in BDI
score. Ardhana( Group B) 36.364 % and Brahma
muhurat jagran (Group A) 23.077% also provided

relief.

Overall Effect Of Therapies

After the completion of therapy in all three

groups, all showed equal number i.e. 30% of the
patients showed markedly improvement and
moderately relief.

Excellent relief 20% in combined therapy
(Group C), and 10% in aradhana (Group B) and
whereas brahm muhurat jagran(Group A) shows no

relief.

20% mild relief in combined therapy (Group
C), whereas 10% each in aradhana (Group B) and

brahm muhurat jagran (Group A).

Unchanged or no relief is 10% each in
aradhana (Group B) and brahm muhurat

jagran(Group A).

Disscussion:

Probable Mode of action of Aradhana:

This effect is attributed to the meditation
process due to enhance the Sattva quality. The
modern physiology and biochemistry say that it is

possible to produce energy in Mantra Jap and
increase capacity and efficiency of respiration. In
almost all the methods of relaxation like yoga,

meditation etc. similar general principles prevail.
One involves efforts and concentration focusing
attention upon a particular object or sensation and

the other a simple watchfulness and observation
allowing fine flow of perception.

These findings supported our hypothesis that

these prayers significantly lower the level of
depression and anxiety while they concomitantly
elevate the level of optimism and spirituality.

Patients with depression and with anxiety related
feelings of self-reproach and guilt and ruminated
over past errors.

Probable Mode of Action of Brahama
Muhurat Jagran:-

The dim dawn signal served to cut short the
body’s production of melatonin in the morning hours,
which probably contributed to the increased ease of

awakening. “Twilight exposure appears able to
promote circadian phase adjustments, morning
melatonin suppression, regularized sleep patterns,

increased ease of awakening, with more alertness and
energy and antidepressant responses. The eyes may
be primed at twilight hours for reception of changing

intensities of low-level light.”

Lack of environmental illumination and other
stresses might lead to altered serotonin levels,

neurodegeneration, depression, cognitive deficits,
and ultimately dementia. A both seasonal and non-
seasonal depression has been shown to have

relationships with environmental illumination.
Theories regarding the body’s seasonal cycles, which
affect depression and may also affect cognition, are

mostly based on the regulation of the body’s
circadian rhythms by the hypothalamic
suprachiasmatic nuclei (SCN). The SCN are

modulated by various factors such as body
temperature and physical activity, but are in
particular modulated by light received by retinal

sensors at optimal wavelengths close to sunlight’s
dominant wavelength of 477 nanometers  The SCN
regulate the body’s sleep cycle, body temperature,

blood pressure, digestion, immune system, and
various hormonal systems. Dysfunctional circadian
rhythms and sleep disorders, which can occur from

inadequate environmental light, have been associated
with cognitive deficits. One of the SCN’s regulatory
functions are their inhibition of the pineal gland from

turning serotonin into melatonin during the presence
of daytime light

Studies that have tested the effects of artificial

light on cognitive abilities have found that increased
light exposure leads to increased alertness and a
variety of changes in regional brain activity. In

addition, different spectral wavelengths have been
found to have differing effects on memory and other
cognitive abilities.
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Conclusion:

Following conclusion can be drawn from the

current research project.

1 . On the basis of their clinical manifestations the
disease Avsaad and Chittodvega can be

correlated with the Depression and Anxiety
respectively as described in modern medical
science.

2. Anxiety is a broader terms which covers
condition like GAD, OCD, Panic disorders, phobic
disorders, specific disorder etc.

3. Observations & results obtained in a series of
patients of Avsaad and Chittodvega (Depression
and Anxiety), treated with Aradhana during

Brahama muhurat jagran (Group C) have shown
the best recovery in clinical manifestations of the
disease confirming the potent antidepressive and

anxiolytic effects of Brahama muhurat jagran &
Aradhana.

4. It appears that Aradhana when administered

with Brahama muhurat jagran acts
synergistically producing remarkable
antidpressive and anxiolytic effects in a series of

patients of Avsaad and Chittodvega (Depression
and Anxiety) in form of producing
psychoactivity and tranquility of mind.

5. The antidepressive effect produced by Brahama
muhurat jagran when administer alone in
patients of group A has shown highly significant

improvement in patients of Avsaad and
Chittodvega (Depression and Anxiety) after the
course of the therapy in current research project.

6. Aradhana when assessed in term of its
antidepressive effects in a series of patients of
Avsaad and Chittodvega (Depression and

Anxiety) has witnessed highly significant
improvement in various symptoms of the
disease.

7 .  The anxiolytic effects produced by Brahama
muhurat jagran when administer alone in
patients of group A has shown mild improvement

in patients of Avsaad and Chittodvega
(Depression and Anxiety) after the course of the
therapy in current research project.

8. Aradhana when assessed in term of its anxiolytic
effects in a series of patients of Avsaad and

Chittodvega (Depression and Anxiety) has
witnessed significant improvement in various
symptoms of the disease.

9.  The follow-up study of Aradhana showed that all
the patients were regular for follow up. The effect
of follow up study shows that Aradhana provided

better improvement, but the follow up therapy
in Brahama muhurat jagran group was very poor
and the patients had to be motivated to continue

the treatment.

10. Brahama muhurat jagran & Aradhana are
costless procedure, freely available and almost

everywhere may be applied and easily
administrable by Hina Sattva patients  of
mental illness as an added advantage for

administration of these procedures in the
management of patient of Avsaad and
Chittodvega (Depression and Anxiety).

11 . It was observed that certain practices of
meditation complemented the antidepressive and
anxiolytic effect of Brahama muhurat jagran &

Aradhana producing an early response in the
patients.

Therefore it can be concluded that

Aradhana & Brahama muhurat jagran (with Dawn
light) may be used effectively separately or in
combination together for the management of patients

of Avsaad and Chittodvega  (Depression and
Anxiety) safely.
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Abstract-

Allergic Rhinitis which according to Ayurveda can best be correlated to Vatik Pratishyay is one of
the commonest nasal pathologies.  Thirty patients of this condition were selected from the opd of the post
graduate department of Shalakya Tantra and administered shatyadi powder orally and Shigru oil Nasya for

30 days. Significant improvement was noticed among the patients in the symptoms of sneezing, nasal
obstruction and rhinorrhoea.
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Introduction

Ayurveda is the one and only medical

system which gives the way of perfect living with
nature. It is a Science which is developing as a result
of various discussions and researches from ancient

time onwards. Ayurveda, before thousands of years;
has defined a healthy wellbeing only who is having
complete physical, mental and spiritual equilibrium;

is very similar to the criteria of the health given by
the W.H.O. Ayurveda is the medical system which
gives the way of perfect living with nature .

Ayurveda postulated the unique principles of
Tridosha, Dhatu and Mala for the homeostasis of the
body. Good health is the base of achievements like

Dharma, Artha, Kama and Moksha. According to
Ayurveda only Physical mental social and spiritual
well being can be considered as Arogya..

Acharya Sushruta(2) has devoted one
separate chapter to Prathishyaya after explaining
Nasagataroga. This fact it self shows that

Prathishyaya has been a major problem to the
physicians since long back. Pratishyaya is a complex
disease involving several symptomatologies and

diverse pathogenesis. Vata is the main dosha and
Kapha Pitta and Rakta are associated doshas.
Improper management of Prathishyaya leads to a

severe and complicated condition called Dushta
Prathishyaya which is very difficult to treat and
causes lot of complications like Badhirya, Andhata,

Ghrananasa etc.

Nose is a sense organ which performs two
functions ie olfactory and respiratory. Due to its

direct contact with external environment it is
exposed to lot of microorganisms, allergens and
pollutants present in the atmosphere. Due to the

increased environmental pollution and busy life,
rhinitis is a common disease in this present era. If
this stage is not properly treated, it will cause the

mucosal changes in nostrils and result into turbinate
hypertrophy, epistaxis, etc.

Allergic rhinitis is a common problem among

all age groups and is a leading cause of hospital visits
world wide Once the person is presented with allergic
manifestation, improper management and dietary

habits lead the disease into a chronic phase. This
chronic phase is too difficult to cure completely. It
remains as a focus for infections and inflammations

in all associated structures like eye, tonsil, ear,
pharynx, larynx etc. Finally it may lead to many
complications like chronic rhinitis, sinusitis,

bronchial asthma, etc. In Ayurveda a detailed
description of Prathishyaya and its type Vataja
Prathishyaya(1,2,3,4,5) is available. Many treatment
modalities are also explained by Acharyas(1,2,3,4,5)

for this disease according to condition of patient and
progression of disease. All Acharyas(1,2,3,4,5) have
described Vataja Prathishyaya(1,2,3,4,5) as a

condition of less complication and with good
prognosis.

The features of the disease Vataja

Prathishyaya(1,2,3,4,5) in general is similar to that
of Allergic rhinitis in modern science. This disease
is characterized by sneezing, nasal discharge, nasal

blockage, headache, heaviness in head, itching in
eyes, throat, palate etc.

Considering all these facts, a clinical trial in

Vataja Prathishyaya(1,2,3,4,5) was carried out to find
out a treatment protocol for the management of the
same. For this study, Nasya with shigru tail and

shatyadi chooran was selected.

Aims And Objectives:

1. To study the disease Vataja Prathishyaya in

Ayurvedic and modern parlance.

2. To assess the role of Shatayadi chooran and Shigru
taila nasaya in Vataja Prathishyaya separately.

A Clinical Study on The Effect Of Shatayadi Choorna and
Shigru Tail Nasaya in The Managment Of Vataja

Pratishayaya W.S.R. To Allergic Rhinitis

Dr. Ramsingh Mahala, Dr. Aparna Sharma, Dr. Pankaj Kundal, Prof. Ajay Kumar Sharma

Clinical Study
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3. To assess the combined effect of Shatayadi
chooran and Shigru taila nasaya in Vataja

Prathishyaya.

Materials And Methods:-

Patients attending the O.P.D.and I.P.D of

Department of Shalkaya-Tantra in National Institute
of Ayurveda,Jaipur.

The trial drugs were prepared in the

pharmacy of National Institute of Ayurveda,Jaipur

Total of 34 patients with signs and symptoms
of Vataja Prathishyaya were registered and randomly

grouped into three for this study. Out of which 30
patients completed the course of treatment.

Inclusion Criteria:-

Patients fulfilling the diagnostic criteria
which are based on symptomatology of Vataja
Prathishyaya explained in Ayurvedic classics and

Allergic Rhinitis were selected.

Exclusion Criteria:-

1 . Chronic debilitating infectious diseases.

2. Cases with nasal polyp requiring surgical
treatment.

3. Patients below 16 and after 60 years.

4. Diabetic patient and hypertensive patient.

Grouping Of Patients:

 Group A - In this group 10 patients were

registered and administered Shatayadi chooran. Total
10 patients completed the course of treatment.

 Group B - In this group 12 patients were

registered and administered Shigru taila nasaya.Total
10 patients completed the course of treatment.

 Group C - In this group 12 patients were

registered and administered Shatayadi chooran and
Shigru taila nasaya. Total 10 patients completed the
course of treatment.

Drug and Dose:

Shatayadi chooran :-
Dose    :  5gm B.D.

Duration :  one month

Shigru tail :
Dose : 6-8 drops in each nostril for 7 days.

Duration : 2 sittings with 7 days gap.

Criteria For The Assessment:-

Assessment was done on the basis of

improvement in the clinical condition of the patient
i.e. relief in signs and symptoms Scoring was done
according to the following scale:

Table  no.1 -Gradation index

Sl. Grade Parameter

Sneezing

01. 0 No sneezing

02. 1 1-5 sneezing per day

03. 2 6-10 sneezing per day

04. 3 11-15 sneezing per day

0 5 4 >15 sneezing per day

Watery discharge

01. 0 No discharge

02. 1  Scanty, Negligible

03. 2 Scanty, Watery, Intermittent

04. 3 Profuse, Watery

05. 4 Profuse, Mucoid

Nasal Congestion

01. 0 No congestion

02. 1 Partial congestion of nasal mucosa

with unilateral itching

03. 2 Partial congestion with bilateral
itching

04. 3 Total congestion with unilateral
itching

05. 4 Total congestion with bilateral
itching.

Nasal blockage

01. 0 No blockage

02. 1 Unilateral partial obstruction

03. 2 Unilateral total obstruction

04. 3 Bilateral partial block with

occasional mouth breathing

0 5 4 Bilateral total obstruction with
always mouth breathing
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Table No. 2 Status of 3 patients of Vataja Prathishyaya w.s.r. to Allergic Rhinitis

Patient Group A Group B Group C Total

Registered 1 0 1 2 1 2 34

LAMA 0 2 2 4

Complete 1 0 1 0 1 0 30

Demographic profile

1 . In this series of 34 patients of Vataja Pratishyaya
maximum patients were belonging to 20-40
years age group (67.64%), among that male were

(91%), Hindu religion (88.23%), middle class
(61.67%), urban were (55.88%), Labourer
(32.35%), and Prakriti is Vatakaphaja (58.82%),

2. The main Nidana recorded in the patients of this
series were exposure to dust (88.23 %), exposure
to cold (82.35%), exposure to wind (67.64%) and

exposure to smoke (55.28%),. Other Nidana like
Ritu Vaishamya (47.05%) were showed. The
positive family history (35.29%), seasonal

allergic rhinitis (32.35 %), and perennial (67.64
%) were also  reported.

3. The most common clinical features recorded in

the patients of this study were sneezing (82.35%),
nasal discharge (79.41%), nasal blockage
(76.41%), and nasal congestion (85.29%).

Associated symptoms reported by the patients
were itching in throat (52.29%), heaviness in
head (55.88 %), and post nasal drip (20.58 %).

The clinical data presented here is based on
the 30 patients of trial work in 3 groups, each had
10 patients.

   Table No: 3 a. Effect of treatment on Sneezing of each group (Paired “t” test)

Groups Mean % S.D S.E ‘t’ p Remarks
B.T. A.T. Diff. relief ± ±

Group-A 1.90 1.30 0.60 31.58% 0.63 0.20 6.00 <0.001 HS

Group-B 1.40 0.50 0.90 64.29% 0.57 0.18 5.01 <0.001 HS

Group-C 1.20 0.30 0.90 75.00% 0.74 0.23 3.86 <0.01 HS

Table No. 3 b.Effect of treatment on Sneezing of each group Kruskal-Wallis Test
(Nonparametric Anova)] Calculation detail

Group Sum of Ranks Mean of Ranks

Group A ( N=10) 179.00 17.900

Group B ( N=10) 143.00 14.300

Group C ( N=10) 143.00 14.300

Dunn’s Multiple Comparisons Test

Mean Rank

Comparison Difference P value Remarks

Group A v/s Group B 3.600 P>0.05 NS

Group A v/s Group C 3.600 P>0.05 NS

Group B v/s Group C 0.000 P>0.05 NS
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Table No: 4 a. Effect of treatment on Nasal  obstruction  of each group (Paired “t” test)

Groups Mean % S.D S.E ‘t’ p Remarks

B.T. A.T. Diff. relief ± ±

Group-A 1.50 0.70 0.80 53.33% 0.63 0.20 4.00 <0.01 HS

Group-B 1.60 0.30 1.30 81.25% 0.82 0.26 4.99 <0.01 HS

Group-C 1.40 0.10 1.30 92.86% 1.06 0.33 3.88 <0.01 HS

Table No 4 b. Effect of treatment on Nasal obstruction of each group [Kruskal-Wallis Test
(Nonparametric Anova)] Calculation detail

Group Sum of Ranks Mean of Ranks

Group A ( N=10) 122.00 12.200

Group B ( N=10) 173.50 17.350

Group C ( N=10) 169.50 16.950

Dunn’s Multiple Comparisons Test

Mean Rank

Comparison Difference P value Remarks

Group A v/s Group B -5.150 P>0.05 NS

Group A v/s Group C -4.750 P>0.05 NS

Group B v/s Group C 0.4000 P>0.05 NS

Table No: 5 a. Effect of treatment on Nasal discharge each group (Paired “t” test)

Groups Mean % S.D S.E ‘t’ p Remarks
B.T. A.T. Diff. relief ± ±

Group-A 1 . 7 0 0.90 0.80 47.06% 0.79 0.25 3.21 <0.05 S

Group-B 3.00 1.20 1.80 60.00% 0.42 0.13 13.50 <0.001 HS

Group-C 1.60 0.40 1.20 75.00% 0.79 0.25 4.81 <0.001 HS

Table No 5 b. Effect of treatment on Nasal discharge of each group [Kruskal-Wallis Test

(Nonparametric Anova)] Calculation detail

Group Sum of Ranks Mean of Ranks

Group A ( N=10) 107.00 10.700

Group B ( N=10) 211.00 21.100

Group C ( N=10) 147.00 14.700
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Dunn’s Multiple Comparisons Test

Mean Rank

Comparison Difference P value Remarks

Group A v/s Group B -10.400 P<0.05 NS

Group A v/s Group C -4.000 P>0.05 NS

Group B v/s Group C 6.400 P>0.05 NS

Table No: 6 a.Effect of treatment on Nasal congestion  each group (Paired “t” test)

Groups Mean % S.D S.E ‘t’ p Remarks
B.T. A.T. Diff. relief ± ±

Group-A 2.00 0.90 1.10 55.00% 0.88 0.28 3.97 <0.01 HS

Group-B 1.50 0.90 0.60 40.00% 0.70 0.22 2.71 <0.05 S

Group-C 1.60 0.20 1.40 87.50% 0.70 0.22 6.33 <0.001 HS

Table No 6 b.Effect of treatment on Nasal congestion of each group [Kruskal-Wallis Test
(Nonparametric Anova)] Calculation detail

Group Sum of Ranks Mean of Ranks

Group A ( N=10) 162.00 16.200

Group B ( N=10) 110.50 11.050

Group C ( N=10) 192.50 19.250

Dunn’s Multiple Comparisons Test

Mean Rank

Comparison Difference P value Remarks

Group A v/s Group B 5.150 P>0.05 NS

Group A v/s Group C -3.050 P>0.05 NS

Group B v/s Group C -8.200 P>0.05 NS

Table No. 7 Summary of the all group Symptoms observation and results

Groups Mean % S.D S.E ‘t’ p Remarks
B.T. A.T. Diff. relief ± ±

Group A 1 . 7 7 5 0.95 0.825 46.48 0.2061 0.1030 8.003 <0.001 HS

Group B 1.875 0.725 1.15 61.35 0.5196 0.2598 4.426 <0.01 HS

Group C 1.45 0.25 1.2 82.75 0.2160 0.1080 11.10 <0.001 HS
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Disscusion on the effect of therapy

The parameters were assessed by statistical

evaluation by PAIRED “T”

1 . Group A :- While assessing the clinical
improvement in the patients of Group A treated
with Shatyadi choorna  the symptom Sneezing

was relieved in 31.58% patients (p<0.001 ,
HS),while 53.33%(P<0.01,HS) relief in Nasal
obstruction, the study also showed

47.60%(P<0.05,S) relief in Nasal discharge,
where as 55%relief was shown in the symptom of
Nasal congestion, which is highly significant

improvement statistically (P<0.01).

2. Group B :-  While assessing the clinical

improvement in the patients of Group B treated
with Shigru Taila nasaya,the symptom Sneezing
was relieved in 64.29% patients (P<0.001,HS),

while 81.25% relief was seen in Nasal obstruction,
which is highly significant improvement (P<0.01)
and the symptom of Nasal discharge was relieved

by 60% (P<0.001) which is highly significant,
while 40% relief in Nasal congestion which is
significant improvement statistically (P<0.05)

3. Group C :-  While assessing the clinical
improvement in the patients of Group C treated

with Shatyadi choorna and Shigru Taila nasaya,
the symptom Sneezing was relieved in
75%(P<0.01,HS),while 92.86%  relief in Nasal

obstruction which is highly significant (P<0.01),
the study also shows 75% relief in Nasal
discharge which is highly significant(P<0.001),

where as 87.50% relief was shown in the
symptom of Nasal congestion, which is highly
significant improvement (P<0.001).

4. Effect Of Therapy In Aec

In the present study Group-A show 11.91% relief
which is highly significant statistically (p<0.05),

in Group-B 3.15%relief which is statistically non
significant (p>0.01), while in group-C 23.47%
relief which is highly significant.

5. Disscusion About Comparision Between The

Groups

The Comparision between the groups was

done by Dunn’s Multiple Comparisons Test for non
parameteric data.

It was seen that the results were statistically
not significant between the groups A&B, A&C, B&C,

this implies that group A, B, &C are approximately
equally effective. Among these three groups,group C
is found to be most effective in relieving the

symptoms of Sneezing, Nasal  obstruction, Nasal
discharge& Nasal congestion. According to the above
observations, Group A was found to be more

effective in relieving the symptoms Nasal
congestion.& Nasal  obstruction, where as Group B
was found to be more effective in relieving the

symptoms Sneezing, Nasal  obstruction.

 The above results state that combined
therapy used in Vataja Pratishayaya  acts in

synergistic form and enhances the effect of therapy
as evidenced by the results seen in group C.

Conclusion

In the present study the following conclusion
can be drawn on different aspects-

1 . The present study essentially aims to evaluate

the effectiveness of two ayurvedic formulations
viz. Shatayadi choorna and Shigru Taila nasaya
alone were effective in symptoms of Vataja

Pratishyaya w.s.r. to Allergic Rhinitis. 30 patients
were randomly selected in  this trial and divided
into 3 groups. Both the formulations were found

to be effective in reducing signs and symptoms
and found to be highly significant statistically on
various criteria’s of assessments.

2. Combination of both these Ayurvedic
formulation was found to be more effective in all
3 trial groups.

3. The efficacy of Shatayadi choorna (Group A)  in
Vataja Pratishyaya administered for 1 months,
showed 46.48% improvement with p-value

<0.001, which is statistically highly significant.
Shigru Taila nasaya (Group B) for 7days two
sitting with 7days gap  61.35% patients showed

improvement in symptoms, p-value is <0.01,
which is also statistically highly significant, and
in Shatayadi choorna and Shigru Taila nasaya

(Group C), 82.75% improvement with  p-value
<0.001 which is statistically highly significant.

4. No adverse and toxic effects  were observed

during the trial and after the treatment.
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Clinical Study

Abstract:

Our culture, lifestyle, food habits, relations and emotions have changed due to globalization.

Consequently nerve-racking events are distressing the lifestyle of society resulting in psychiatric illness.
Anxiety disorder is one such disorder which needs proper attention.

The Present study was done to assess the efficacy of Medhya vati in anxiety disorder. Anxiety disorder

was assessed with help of Hamilton anxiety rating scale. 60 subjects were randomly divided in two groups.
Galactose filled gelatin capsule was given to group A and Medhya vati was given to group B. Medhya vati
having equal proportions of ghana sattva of Brahmi, Shankhapushpi, Guduchi and Yashtimadhu.

Trial drug Medhya vati showed statistically extremely significant improvement (p<0.0001) in
symptoms bhrama, vishada, pralapa, shoka, dainya, utsaha bhramsa, krodha, moha, alasya, tandra,
abhikshanam dhyanam, durnana, Indriyavyatha, anavasthita chittatva, while the effect of Control drug

(placebo) was statistically insignificant.

Trial drug Medhya vati provided better relief in symptoms assessed on Hamilton anxiety rating scale
that are Behavior at interview (>80%), cardiovascular symptom, respiratory symptom (>70%), insomnia,

intellectual, genitourinary symptom (>60%) and anxious mood, tension, fear, depressed mood, physical /
muscular pain (>50%). It can be concluded that Trial drug Medhya vati is more effective than control drug
(placebo) for patients of anxiety disorders.

Keywords: Anxiety disorder, Medhya vati, Hamilton anxiety rating scale.

‚Ê⁄UÊ¥‡Ê

„◊Ê⁄Ë ‚¢S∑Î§ÁÃ, ¡ËflŸ≥ÊÒ‹Ë, ÷Ù¡Ÿ ∑§Ë •ÊºÃ¥, ‚¢’¢œ •ÊÒ⁄ ÷ÊflŸÊ∞° flÒEË∑§⁄áÊ ∑‘ ∑§Ê⁄áÊ ’º‹ ªß¸  „Ò– »§‹SflM§¬
Ã¢ÁG∑§Ê-Ã¢G ∑§Ë ÁflÁflœ ÉÊ≈ŸÊ•Ù¥ Ÿ ‚◊Ê¡ ∑§Ë ¡ËflŸ≥ÊÒ‹Ë ’º‹∑§⁄ ◊ŸÙ⁄Ùª ©à¬ÛÊ Á∑§ÿ „Ò¥– flÃ¸◊ÊŸ •äÿÿŸ Áø¢ÃÊ Áfl∑§Ê⁄
◊¥ ◊äÿ fl≈Ë ∑§Ë ¬˝÷Êfl∑§ÊÁ⁄ÃÊ ∑§Ê •Ê∑§‹Ÿ ∑§⁄Ÿ ∑‘ Á‹∞ Á∑§ÿÊ ªÿÊ ÕÊ– Áø¢ÃÊ Áfl∑§Ê⁄ „ÒÁ◊À≈Ÿ Áø¢ÃÊ ⁄Á≈¢ª S∑‘‹ ∑§Ë ◊ºº
‚ ◊ÍÀÿÊ¢∑§Ÿ Á∑§ÿÊ ªÿÊ ÕÊ– 60 Áfl·ÿÙ¥ ∑§Ù ⁄Òá«U◊  Ã⁄Ë∑‘  ‚ ºÙ ‚◊Í„Ù¥ ◊¥ Áfl÷ÊÁ¡Ã Á∑§ÿÊ ªÿÊ– ‚◊Í„ • ◊ ªÒ‹Ä≈Ù¡ ÷⁄Ê
Á¡‹Á≈Ÿ ∑Òå‚Í‹ ÁºÿÊ ªÿÊ •ÊÒ⁄ ’˝ÊrÊË, ≥Ê¢π¬Èc¬Ë, ªÈ«ÍUøË ∞fl¢ ÿÁC◊œÈ ∑‘ ‚◊ÊŸ •ŸÈ¬ÊÃ ‚ ’Ÿ ÉÊŸ ‚àfl M§¬Ë ◊äÿ fl≈Ë ∑§Ù
‚◊Í„ ’ ◊ ÁºÿÊ ªÿÊ ÕÊ–

¬⁄ËˇÊáÊ •ÊÒ·œ ◊äÿ fl≈Ë Ÿ ‹ˇÊáÊ ÷˝◊, Áfl·Êº, ¬˝‹Ê¬, ≥ÊÙ∑§, ºÒãÿ, ©à‚Ê„ ÷˝¢≥Ê, R§Ùœ, ◊Ù„, •Ê‹Sÿ, ÃãŒ˝Ê, •÷ËˇáÊ
äÿÊŸ, ºÈŸÊ¸Ÿ, ßÁãŒ˝ÿ √ÿÕÊ, •ŸflÁSÕÃ ÁøûÊàfl ◊ •àÿ¢Ã ¬˝÷ÊflË ‚Ê¢ÁÅÿ∑§Ëÿ ‚ÈœÊ⁄ Á∑§ÿÊ, ¡’Á∑§ ÁŸÿ¢G∑§ •ÊÒ·œ (¬£‚’Ù)
Ÿ •¬˝÷ÊflË ‚Ê¢ÁÅÿ∑§Ëÿ ‚ÈœÊ⁄ Á∑§ÿÊ– ‚ÊÕ „Ë ¬⁄ËˇÊáÊ •ÊÒ·œ ◊äÿ fl≈Ë Ÿ „ÒÁ◊À≈Ÿ Áø¢ÃÊ ºïÊÊ¸ ¬Ò◊ÊŸ ¬⁄ ◊ÍÀÿÊ¢∑§Ÿ ∑‘ ‹ˇÊáÊÙ¥
¡Ò‚ ‚ÊˇÊÊà∑§Ê⁄,  Nºÿ ‹ˇÊáÊ, E‚Ÿ ‹ˇÊáÊ, •ÁŸŒ˝Ê, ’ıÁh∑§, ◊ÍG¬˝¡ŸŸ ‚¢’¢œË, ÃŸÊfl, ÷ÿ, ©ºÊ‚ ◊Ÿ ∞fl¢ ≥ÊÊ⁄ËÁ⁄∑§ /
◊Ê¢‚¬Á≥ÊÿÙ¥ ◊¥ flºŸÊ •ÊÁº ‹ˇÊáÊÙ ◊¥ •Áœ∑§ ‚ÈœÊ⁄ Á∑§ÿÊ– •Ã— ÿ„ ÁŸc∑§·¸ ÁŸ∑§Ê‹Ê ¡Ê ‚∑§ÃÊ „Ò Á∑§ ¬⁄ËˇÊáÊ •ÊÒ·œ ◊äÿ
fl≈Ë Áø¢ÃÊ Áfl∑§Ê⁄Ù¥ ∑‘ ⁄ÙÁªÿÙ¥ ∑‘ Á‹∞ ÁŸÿ¢G∑§ •ÊÒ·œ (å‹‚’) ∑§Ë ÃÈ‹ŸÊ ◊¥ •Áœ∑§ ¬˝÷ÊflË „Ò–
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Introduction

Mark Twain has quoted that “Out of all things
I have lost, I miss my mind the most” . These words
express the importance of mind in a body because a

healthy mind controlled his body perfectly. Our
Acharyas have also quoted the importance of mind
by saying the most important organ of body .

The World Health organization has defined
health as a state of complete physical, mental and
social well-being and not merely the absence of

disease or infirmity . Ayurveda clearly stated 2500
years back that aim of medicine is two-fold i.e.
Prevention of disease and Treatment of disease  .

The body and the mind are considered to be
the abodes of disease. The causes of psychic or
somatic diseases are either erroneous, absent or
excessive interaction of kala, buddhi and indriyas .

Hence, the healthy man should follow the rules of
“Swasthavritta” for the body and “Sadavritta” for the
mind”.

Our culture, lifestyle, food habits, relations
and emotions have changed due to globalization.
Consequently nerve-racking events are distressing

the lifestyle of society resulting in psychiatric illness.
Anxiety disorder is one such disorder which needs
proper attention.

Common classification of mental disorders as
Manasika Vikara and Manasa Roga has been
explained in the texts. Chittodvega is one among the

Manasa Vikara. Chittodvega has been considered as
a perfect word for highlighting the status of stress.

Material and Methods

The Present study was done to assess the
efficacy of Medhya vati in anxiety disorder. Total
about 60 cases of Anxiety were recruited & randomly

assigned into two groups: Group A (Placebo
controlled group) & Group B (Medhya vati group).
This study was recruited a population of 65 persons.

Out of them only 60 cases were turned up for
complete follow up. In group A, Galactose filled

gelatin capsule of 250 mg were given B.D. for 15
days. In group B, 1 gm medhya vati were given T.D.S.
for 15 days.

In ancient literature, Medhya Rasayana has
been described as molecular nutrient for brain
relieve mental fatigue, anxiety, stress etc . Ghana

satva of following drugs were prepared & then filled
in capsules of 500 mg. Two capsules were advised
thrice in a day after meal with normal water for 15

days.

Table No 1: showing contents of Medhya vati

S.N Drug name Part Used

1 Shankhapushpi Panchanga

2 Brahmi Panchanga

3 Yashtimadhu Twaka

4. Guduchi Kanda

Inclusion Criteria:

1 . Patients were selected randomly irrespective of

sex.

2. Patients of age group 25 yrs – 65 yrs.

Exclusion Criteria:

1 . Mentally challenged patients.

2. Uncooperative patients.

3. Patients suffering from major illness.

4. Patients on any maintenance therapy.

Assessment Criteria:

1 . For assessment Hamilton Anxiety Rating Scale
were considered.

2. On the basis of self graded scores improvement
in signs and symptoms were assessed.

A Randomized Controlled Upshayatmaka Trial of Medhya
Vati On Manasa Roga W.S.R. To Anxiety Disorder

Dr. Ranjana Pandey, Dr.Pawankumar Godatwar, Dr. B. K. Sevatkar, Dr. Ashish Reja

Clinical Study
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Data Documentation and Statistical Analysis:

The results obtained from the randomized Upashayatmaka trial were being presented after statistically

analyzing the data by Wilcoxon matched pair signed rank test, Mann-Whitney “U” test and Paired ‘t” test.

Results

Table No 2: Showing the effect of trial groups in symptoms anxious mood, tension, fear &

insomnia

Anxious mood

Groups                   Mean % S.D S.E u p Result

(n=30) B.T. A.T. Diff. relief ± ±

A 2.93 ± 0.52 2.83 ± 0.59 0.10 3.40 0.30 0.05 0.25

B 2.96 ± 0.55 1.4 ± 0.89 1.56 52.80 0.85 0.15  <0.0001 ES

A v/s B 78.0 <0.0001 ES

Tension

A 2.73±0.52 2.66 ± 0.54 0.06 2.43 0.25 0.04 0.50

B 2.93±0.52 1.46 ± 1.04 1.53 52.27 1.00 0.184 <0.0001 ES

A v/s B 103 <0.0001 ES

Fear

A 0.8 ±1.03 0.63± 0.85 0.16 20.83 0.46 0.08 0.125

B 0.8 ±1.06 0.17±0.38 0.63 79.16 0.92 0.16  0.0005 ES

A v/s B 325 0.0176 S

Insomnia

A 2.46 ± 0.50 2.33 ± 0.60 0.13 5.40 0.43 0.07 0.250

B 2.46 ±  0.81 0.93 ± 1.04 1.53 62.16 0.89 0.16 <0.0001 ES

A v/s B 116 <0.0001 ES
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Table No 3: Showing the effect of trial groups in symptom Intellectual, depressed mood,
physical / muscular pain, senses & behavior at interview

Intellectual

Groups                   Mean % S.D S.E u p Result
(n=30) B.T. A.T. Diff. relief ± ±

A 1.46 ± 0.77 1.43 ± 0.81 0.03 2.27 0.18 0.03 0.250

B 2.2 ±   0.66 0.86 ± 0.50 1.33 60.60 0.66 0.12 <0.0001 ES

A v/s B  53.50 <0.0001 ES

Depressed mood

A 2.1 ± 0.71 2.03 ± 0.71 0.06 3.17 0.25 0.04 0.50

B 2.3 ± 0.79 0.9 ± 0.88 1.36 59.42 0.85 0.15 <0.0001 ES

A v/s B 7 8 <0.0001 ES

Physical / muscular pain

A 1.2 ± 0.92 1.06 ± 0.90 0.13 11.11 0.43 0.07 0.250

B 0.73 ± 0.82 0.3 ± 0.53 0.43 59.09 0.56 0.56  0.0005 ES

A v/s B 319.50 0.0108 HS

Senses

A 1.9 ± 0.54 1.83 ± 0.53 0.066 3.50 0.25 0.046 0.50

B 2.26 ± 0.58 1.26 ± 0.94 1 44.11 0.64 0.11 <0.0001 ES

A v/s B 114 <0.0001 ES

Behavior at interview

A 0.46 ± 0.86 0.40 ±  0.77 0.06 14.28 0.25 0.046 0.500

B 0.26 ± 0.52 0.03 ± 0.18 0.23 87.5 0.43 0.07  <0.0156 S

A v/s B 345 0.0212 S
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Table No 4: Showing the effect of trial groups in Cardiovascular, respiratory, digestive,
genitourinary & autonomic symptoms

Cardiovascular symptom

Groups                   Mean % S.D S.E u p Result
(n=30) B.T. A.T. Diff. relief ± ±

A 0.966±0.808 0.93±0.78 0.033 3.44 0.18 0.033 0.99

B 1.4±0.81 0.4± 0.49 1 71.42 0.69 0.12 <0.0001 ES

A v/s B 116.5 <0.0001 ES

Respiratory symptom

A 0.93±0.63 0.83±0.64 0.1 10.71 0.30 0.055 0.25

B 0.76±0.77 0.16±0.37 0.6 78.26 0.56 0.10  <0.0001 ES

A v/s B 238.50 <0.0001 ES

Digestive symptom

   A 2.1±0.40 1.93±0.58 0.166 7.93 0.59 0.108 0.25

   B 2.03±0.61 0.96±0.49 1 49.18 0.52 0.09  <0.0001 ES

A v/s B 114 <0.0001 ES

Genitourinary symptom

A 0.83±0.87 0.66±0.80 0.16 20 0.46 0.084 0.125

B 1.33±0.71 0.53±0.62 0.8 60 0.61 0.11 <0.0001 ES

A v/s B 119.50 0.0108 HS

Autonomic symptom

A 2.06±0.98 1.93±0.94 0.13 6.45 0.43 0.07 0.250

B 2.2±0.71 0.73±0.58 1.46 66.66 0.73 0.13  <0.0001 ES

A v/s B 5 5 <0.0001 ES
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Table No 5: Showing the effect of trial groups in symptoms bhrama, vishada, atipralapa /
pralapa,  aswapna / alpanidra & bhaya

Bhrama

Groups                   Mean % S.D S.E u p Result
(n=30) B.T. A.T. Diff. relief ± ±

A 0.96±0.99 0.8±0.88 0.16 17.24 0.46 0.08 0.125

B 1.03±1.03 0.36±0.55 0.66 64.51 0.66 0.12 <0.0001 ES

A v/s B 257.5 0.0007 ES

Vishada

A 2.4±1.0 2.36±1.06 0.1 4.05 0.3 0.05 0.250

B 2.13±0.93 1.06±0.78 1.06 5 0 0.52 0.09 <0.0001 ES

A v/s B 82.50 <0.0001 ES

atipralapa/pralapa

A 0.53±0.73 0.46±0.62 0.06 12.5 0.25 0.04  0.50

B 0.86±1.00 0.36±0.61 0.05 57.69 0.57 0.1  <0.0001 ES

A v/s B 269 0.0005 ES

Aswapna/Alpanidra

A 2.46±0.50 2.33±0.54 0.13 5.40 0.43 0.079 0.250

B 2.46±0.81 0.96±0.85 1.5 60.81 0 . 7 7 0.14  0.0001 ES

A v/s B 78.50 <0.0001 ES

Bhaya

A 0.7±0.95 0.66±0.92 0.03 4.76 0.18 0.03 >0.999

B 0.63±0.96 0.23±0.43 0.4 60.81 0.62 0.11  0.0020 VS

A v/s B 314 0.0029 VS
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Table No 6: Showing the effect of trial groups symptoms shoka, dainya, chittopaplava &
utsaha bhramsa

Shoka

Groups                   Mean % S.D S.E u p Result
(n=30) B.T. A.T. Diff. relief ± ±

A 1.73±1.04 1.63±1.03 0.1 5.76 0.30 0.05 0.250

B 1.46±1.16 0.66±0.71 0.8 54.54 0.61 0.11  <0.0001 ES

A v/s B 175.50 <0.0001 ES

Dainya

A 1.16±1.20 1±1.08 0.16 14.28 0.46 0.08 0.125

B 0.93 ± 1.01 0.36 ± 0.55 0.56 60.71 0.62 0.11  <0.0001 ES

A v/s B 288.50 0.0035 VS

Chittopaplava

A 0.36 ± 0.80 0.03 ± 0.74 0.06 18.18 0.25 0.04 0.50

B 1.1 ± 1.26 0.23 ± 0.50 0.86 78.78 1.04 0.19  0.0001 ES

A v/s B 260 0.0003 ES

utsaha bhramsa

A 2.3 ± 0.74 2.16 ± 0.79 0.13 5.79 0.43 0.07 0.250

B 2.2 ± 0.80 1.3 ± 0.95 0.9 40.90 0.48 0.08  <0.0001 ES

A v/s B 129.50 <0.0001 ES

Table No 7: Showing the effect of trial groups symptoms krodha, moha, alasya & tandra

Krodha

Groups                   Mean % S.D S.E u p Result

(n=30) B.T. A.T. Diff. relief ± ±

A 1.46 ± 1.0 1.36 ± 1.03 0.1 6.81 0.30 0.05 0.250

B 1.96 ± 0.92 0.86 ± 0.50 1.1 55.93 0.60 0.11  <0.0001 ES

A v/s B 94.50 <0.0001 ES

Moha

A 1 ± 0.98 0.83 ± 0.87 0.16 16.66 0.46 0.08 0.125

B 1.23 ± 0.93 0.46 ± 0.57 0.76 62.16 0.56 0.1  <0.0001 ES

A v/s B 201.50 <0.0001 ES
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Alasya

A 1.5±1.10 1.43±1.10 0.06 4.44 0.25 0.04 0.50

B 1.83±1.05 0.7±0.65 1.13 61.81 0.68 0.12  <0.0001 ES

A v/s B 96 <0.0001 ES

Tandra

A 1.1±1.02 0.96±0.96 0.13 12.12 0.43 0.07 0.250

B 1.4±1.03 0.46±0.50. 0.93 66.66 0.69 0.12  <0.0001 ES

A v/s B 1 6 7 <0.0001 ES

Table No 8: Showing the effect of trial groups symptoms abhiksanam dhyanam,  Durnana,
Indriyavyatha & anavasthita chittatva

abhiksanam dhyanam

Groups                   Mean % S.D S.E u p Result
(n=30) B.T. A.T. Diff. relief ± ±

A 2.86±0.57 2.8±0.61 0.06 2.32 0.25 0.04 0.50

B 2.96±0.76 1.73±0.82 1.23 41.57 0.67 0.12  <0.0001 ES

A v/s B 66 <0.0001 ES

Durnana

A 2.3 ± 0.74 2.2 ± 0.80 0.1 4.34 0.30 0.05 0.250

B 2.23  ± 0.85 1.36 ± 0.76. 0.86 38.80 0.57 0.10  <0.0001 ES

A v/s B 145.50 <0.0001 ES

Indriyavyatha

A 0.8 ± 1.06 0.7 ± 0.91 0.1 12.5 0.40 0.07 0.50

B 1.63 ± 1.24 0.6 ± 0.62. 1.03 63.26 0.76 0.13  <0.0001 ES

A v/s B 152 <0.0001 ES

anavasthita chittatva

A 2.63 ± 0.85 2.56 ± 0.85 0.06 2.53 0.25 0.046 0.50

B 2.73 ± 0.86 1.6 ± 1.06 1.13 41.46 1.00 0.18  <0.0001 ES

A v/s B 182 <0.0001 ES
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Figure 1:  Showing the incidence of different symptoms of Hamilton scale

Figure 2: Showing the incidence of different symptoms of according to Ayurvedic symptom
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Discussion

Chittodvega is one among the Manasa Vikara.

Various other terms related to mental status like,
Chittavibhrama, Chittopaplava, Chittanasha,
Anavasthita Chittatva, Chittakshobha, Asvastha

Chitta, Anavasthita Chitta, Tapta Chitta,
Manavikshobha, Chittodvega etc. have been
described in texts are indirectly towards the meaning

of anxious status. In various other references like
Shokaja and Bhayaja Atisara, the influence of
Chittodvega on bodily functions has also been

described.

Regarding effect of Trial drug Medhya vati on
symptoms anxious mood, tension, fear, insomnia,

intellectual, Depressed Mood, Physical /Muscular
Pain, Senses, Cardiovascular Symptom, respiratory
Symptom, digestive symptom, genitourinary

symptom, Autonamic Symptom, Behaviour at
Interview, Bhrama, Vishada, Atipralapa/Pralapa,
Aswapna/Alpanidra, Bhaya, Shoka, Dainya,

Chittopaplava, Utsaha Bhramsa, Krodha, Moha,
Alasya, Tandra, Abhiksanam Dhyanam, Durnana,
Indriyavyatha and Anavasthita Chittatva, significant

improvement was observed in group B.

Higher grade of all the symptoms were
gradually shifted to lower grade. When compared

with A group, B group showed better response. In
intergroup comparison only group A with B showed
significant result (p< 0.05) in all the symptoms. It

indicates that trial drug given to group B was most
effective than given to group A.

Probable action of Trial drug Medhya vati:

Medhya vati having equal proportions of
ghana sattva of Brahmi, Shankhapushpi, Guduchi and
Yashtimadhu. The probable region behind this that

Shankhapushpi and Brahmi have Medhya (Prabhava),
Rasayana, Balya property, Yashtimadhu has Medhya,
Rasayana, Balya and Guduchi has Rasayana, Balya

property and relieve the symptoms.

Conclusion

Trial drug Medhya vati provided better relief

in symptoms assessed on Hamilton anxiety rating
scale that are Behavior at interview (>80%),
cardiovascular symptom, respiratory symptom,

Chittopaplava (>70%), insomnia, intellectual,

genitourinary symptom, Bhrama, Aswapna/
Alpanidra, Bhaya, Dainya, Moha, Alasya, Tandra

(>60%) and Anxious mood, Tension, Fear, Depressed
mood, Physical / muscular pain, Vishada,
Atipralapa/Pralapa, Shoka, Krodha (>50%).

It can be concluded that Trial drug Medhya
vati is more effective than placebo drug for patients
of anxiety disorders.
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Abstract

The fundamental concept and principles of Ayurveda serve the humanity since long back. Therule to
live healthy and disease free life is the prime Moto of Ayurveda.The fundamental concepts are using since

long but at present, we arenot in a position to describe exactly the complete laboratory scenarioabout these
principles.Being such uniquely important concept it has remained just as non-applied literary bulk. The only
reason behind this is its subjective nature or in other words lack of understandable objectivity.In this

condition,our principles lose their importance due to lack of objectivity according to the present time, which
are little hard to understand in the absence of objectivity rather than subjectivity.Today this is an era of
science and technology in which everything should be assessed perfectly. It is the need of time to evaluate

and standardize our principles in both ways.Here in the present study, an attempt has been done entitled
with“Evaluation and Standardization of SnigdhaGunaofBhrajak Pitta w.s.r. toVicharchika”for the study 30
healthy individuals and 30 diseased persons (vatapradhanavicharchika) were grouped in to two groups. The

results were quite positive.

Key Words: Bhrajak Pitta, Snigdha, Sajatuni, Ruksha, Vata, Vicharchika.
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Introduction

Today it is the need in the field of Ayurveda
to stabile new objective count ability with relevant
subjectivity. These must be easy to understand,

which will improve the lost interest back.

We the Ayurvedicphysicians are since long
using the fundamental concepts and so on but at

present we are not in a position to describe exactly
the complete laboratory scenario about these
principles. Being such uniquely important concept it

has remained just as non-applied literary bulk. The
only reason behind this is its subjective nature or in
other words lack of objectivity.

Acharya Sushrutahas compared science with
a bird which has two wings; if either of them is cut
off it cannot fly. Science also has two wings one is

fundamental concepts on the substratum of which
the science is based, the second wing is the practical
application of those fundamental concepts in routine

life. If any one of these wing is cut off science cannot
develop. Better Application of the concepts in
practical field always depends upon the profound

knowledge of the fundamental concepts.

Today this is an era of science and
technology in which everything should be assessed

perfectly. It is the need of the time to standardize
our principles in both ways.

This is also remains true for the concept of

Gunaof Doshas. Their subjectivity is reflected by the
karma both in Prakrutaand Vaikrutastate. The
objectivity can be assessed by measurement and

standardization of their Guna, so there is need for
measurement and standardization of Gunaof
Doshasin a proper way to know the exact level of

qualitative abnormality of Doshasto treat them
accordingly with in no time.

In Ayurvedictexts, there is not any method

described by which it might be possible to measure
the exact quantity of Gunaof Doshasin the body. But

Evaluation and Standardization of Snigdha Guna of Bhrajak
Pitta w.s.r. toVicharchika

Dr. Kamal Kumar, Dr.Shalinee Kumari, Dr. Dharmendra Mishra, Dr. Asit k panja, Dr. Nisha Gupta

Clinical Study

by observing the Karmas of particular Doshathere is
possibility of measurement of Gunabecause we know
that these Gunaare manifests as Karmas of Doshain

the body.

The Bhrajak Pitta is one type of Pittawhich
resides in the skin and responsible for normal

functions of skin. Skin is the foremost line of defence
that fights with all the external irritants and helps to
provide the overall protective sheath to the body.

This act of defence is regulated by Vyan Vayu and
Bhrajak Pitta in general and by SnigdhaGunaof
Bhrajak Pitta as a special factor.

ÿÿûÊÈàflÁøÁ¬ûÊÃÁS◊Ÿ˜ ÷˝Ê¡∑§Ù˘ÁªAÁ⁄ÁÃ‚¢ä‚Ù˘èÿ¢ª
¬Á⁄·∑§ÊflªÊ„Ê‹¬ŸÊºËŸÊ¢ÁR§ÿÊŒ˝√ÿÊáÊÊ¢¬Q§Ê¿UÊÿÊŸÊ¢ø-
¬˝∑§Ê≥Ê∑§—–1

As Acharya Sushrutaquoted, Bhrajak Pitta is

the factor which is responsible for digestion and
absorption of various Abhyanga, Lepa, Parishekaetc.
applied on the skin surface and illuminates the

complexion and lustres. But if there is any variation
in normal function of Bhrajak Pitta due to
exogenous or endogenous factors, it results into

dermatological problems.

™§c◊áÊÙ◊ÊGÊ◊ÊGàfl¢fláÊ¸÷ºıøàflÇªÃSÿ÷˝Ê¡∑§Sÿ––2

Acharya Chakrapanialso quoted that Bhrajak
Pitta regulates temperature, complexion, lustre,

colour, humidity etc. in normal skin, so
SnigdhaGunapromotes the complexion and health of
skin.

It is supposed that integrity and health of
skin is maintained by the standard humidity level
and pH value of skin along with some other factor.

The Bhrajka Pitta which haveSnigdhaGunaperform
function normally in its normal state in skin, which
is responsible for its normal complexion and lustre.

In this normal state we know skin has some range of
pH value and moisture value .this skin pH and skin
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moisture were taken as objective parameter to assess
normal Bhrajak Pitta’s Snigdha Gunain skin. Skin pH

and moisture helps to maintain skin’s barrier function
by making protective sheath against endogenous and
exogenous invasion responsible for certain diseased

condition. When this protective barrier get disturbed
by some factor, then skin become prone to disease.
It is well known that when skin become dry it

become more susceptible to the disease. In this
condition, skin pH shift towards the alkalinity from
its normal i.e. slightly acidic range. Many factor

involved in it but here in this study only skin pH and
skin moisture were taken in to consideration. So it
is fact that in diseased condition this normal slightly

acidic range of skin pH moved towards the alkalinity
and normal moisture of skin get reduced. These
objective parameters were assessed on both healthy

and diseased condition. This correlation was made
on the basis of description given in Ayurvedicand
modern texts.

In the present work had been selected for its
subjective as well as objective evaluation with the
help of certain aids like questionnaire, history

Performa, digital instruments etc. this Snigdha Guna
of Bhrajak Pitta which resides in the skin will be
assessed by relative study of skin humidity and pH

value of skin in both physiological and pathological
condition (dry eczema).

These above parameters were taken for the

confirmation of the hypothesis that if there is
decrease in normal Snigdha Guna of skin, it becomes
more prone to the skin disease (Vicharchika) and

results in augmentation of RukshaGunaof the
diseased condition as in Vicharchika (Vata Pradhan)
so here we only consider same patients for the

clinical study.

So, chief objectivity of study is to assesses a
normal range of skin pH and skin moisture for

standardization which denotes the normal Snigdha
Guna of Bhrajaka Pitta and compare it with textual
values and To assess these parameters in the patients

of Vicharhika before and after application of Kalpita
Tail to know the effect on Snigdha Guna of Bhrajak
Pitta of the skin from Rukshta to the normal range

of skin pH and skin moisture.

This study has its due importance to prove
hypothesis that in normal healthy individuals, there

is certain range of skin pH and skin moisture which
denotes the Sasneha Guna of Bhrajak Pitta in

Prakrita state. When this Prakrita Bhrajak Pitta
turns into Vaikrita state by some external and
internal factors it affects the normal range of skin pH

and skin moisture towards the abnormal limits along
with some other factors which shows the diseased
condition like Vicharchika in this present study. So

there is difference in skin pH and skin moisture
between normal and abnormal condition i.e. diseased
condition. These parameters (skin pH and skin

moisture) were taken for assessment of Snigdha Guna
of Bhrajak Pitta in healthy state and decreases of
Snigdha Guna i.e. increase of Ruksha Guna of

Vaikrita Bhrajak Pitta in diseased condition (Vata
Pradhan Vicharchika).

After application of Sajaatuni Tailam made

by Snigdha Gunatmaka drugs for 15days,
improvement in that lost Snigdha Guna of Brajak
Pitta of skin had been assessed with the help of digital

instruments towards the normal range of those
parameters.

Aims and objectives

1 . To measure and standardize the Snigdha Guna of
Bhrajak Pitta in healthy individuals.

2. To study the role of Ruksha Guna (relative of

Snigdha Guna) in skin disease with special
reference to Vicharchika.

3. To make a comparative study of Snigdha Guna

of skin between individuals of healthy and
diseased skin Vicharchika.

4. To study the enhancement of ‘Snigdha Guna’ of

skin in a diseased person after the local
application of Kalpit Tail (Sajatuni Tail).

Material And Methods

The study was conducted over 30 patients of
OPD of Arogyashala N.I.A. Jaipur and 30 healthy
individuals of campus. The selection of the patients

and healthy individuals was done randomly
irrespective of their age, sex and religion. We
grouped the healthy individuals in Group (A) and

diseased persons in Group (B).

Group-A: Healthy individuals were taken
under control group for the assessment of normal
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Snigdha Gunaof Bhrajak Pitta of skin for
standardization. Skin pH and skin moisture were

taken in winter season and minimum 15 readings
were taken. And healthy individuals were advised not
to use soap for bath and any external application on

skin on same day before coming for assessment. The
readings were collected on alternate day. In this
group, assessment was done on upper part (mainly

on cheeks and neck), middle part (mainly on flexor
surface of hands), and lower part (mainly on calf
muscle region and foot).

Group-B: Diagnosed patients of Vata
Pradhan Vicharchikawere taken for assessment of
decreased SnigdhaGunaof Bhrajak Pitta of skin as

diseased condition. Skin pH and skin moisture were
measured before and after application of
SajaatuniTailamand minimum 7 readings were taken

on every1 or 2 days intervals of 15 days of
application of SajaatuniTailamon the selected
lesions. In this group assessment was done only on

affected parts.

Inclusion criteria

1- Patients with Vicharchikaless than 5 years of

duration.

2- Patients between age group of 15 to 50 years.

3- Only Vicharchikapatients were included who

don’t had any discharge from there lesions.(Vata
Pradhan Vicharchika)

Exclusion criteria

1- Patients suffering from skin disease other than
Vicharchika.

2- Patients of Kapha Pradhan Vicharchikashowing

any kind of discharge from their lesions.

3- Patients with severe systemic disease and under
regular treatment.

The materials methods used to evaluate
subjective as well as objective criteria of the study
are as follows –

1-Questionnaire-

The questionnaire contains questions related
with Snigdha-Rukshta Gunaof skin (dry skin

assessment) and Vata Pradhan Vicharchika (dry
eczema assessment) were selected on thebasis of

Guna, Karma and Lakshnaof Bhrajak Pitta and
Purvarupa(pro dermal features),Lakshana(sign and

symptoms) of Kusthaand Vata Pradhan
Vicharchika(dry eczema) described in
Ayurvedicclassics and modern texts to assess the

dryness of skin , dry eczema and its severity. To
assess severity of eczema Nottingham eczema
severity score was used.

2- History Performa-

It contains complete history and questions
related with (Vatapradhana Vicharchika) dry

eczema and Sharirik Prakriti assessment Performa of
the patients.

The Lakshnaof Vata Pradhana Vicharchika

described by various Acharyaswere included for
subjective criteria assessment on the basis of grading
criteria method.

Rukshta (Dryness of skin) Grading -

No dryness (Normal moisture of skin) 0

Mild dryness (Rukshta) 1

Moderate dryness (Prushta) 2

Severe dryness (Kharta) 3

Here in this present study we had taken only

Vata Pradhan Lakshanaof Vicharchikaas Rukshta(
dryness of skin), Kandu(itching of skin),
Shyavta(change in colour of skin), Raktata(redness

of skin), Pidika(boils),Raji( lining marks due to
dryness and itching on skin), Ruja(pain)etc. but main
emphasis was taken only to assess (Rukshtaor

decrease of SnigdhaGunaOf Twacha)dryness of skin
against SnigdhGunaof Bhrajak Pitta in diseased
condition like VataPradhanaVicharchikaand to

assess the effect of SajaatuniTailamon these
Lakshnabefore and after application of Tail.

3- Instruments-

For the study two instruments (skin moisture
meter and skin pH meter) were used to assess these
parameters. These parameters are indicators of skin

health in both healthy (as Sasnigdha Guna of
Prakrita Bhrajak Pitta) and (as decrease Sasnigdha
Guna Of Vaikrita Bhrajak Pitta) diseased condition.

There is marked difference is seen in these
parameters in both healthy and diseased condition.
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To compare this difference in both the condition and
to know the effect on these parameters in diseased

condition before and after application of tail, this
study was conducted.

Skin moisture meter- This is an electronic

digital device used for monitoring skin moisture. It
device utilizes the latest bioelectric impedance
analysis (BIA) technology. It has plastic body of

131×27×24 mm and weight about 40g. It works best
at 5~40 degree C and < 70% relative humidity level.
Its measurable range of accuracy is 0~99.9%. It

takes relative moisture of skin in (%). It has a simple
electronic flexible probe with LCD display, power and
reset buttons. The absolute alcohol solution is used

for cleaning purpose of probe. By touching the probe
of instrument on skin surface readings were noted.
The readings were taken as per manual

guidelines.First skin moisture was taken with the help
of skin moisture meter on dry and clean skin surface
with skin moisture meter. And after that skin pH

readings were taken successively.

Skin pH meter

This skin pH meter (skin check 1) used for
monitoring skin pH .it is an advanced electronic
digital device of 66×50×25 mm dimensions and 90

gram in weight to measure skin pH accurately and
easily. This device made of plastic body, charged
with two 1.4v batteries and +_0.2 pH accuracy at 68

degree F. It has HI 1413B/50 combination pH
electrode probe with 0.00 to 14.00 pH range and
0.01pH in resolution. It has manual calibration

process done with pH 7.01 and pH 4.01 buffer
solutions. HI 70300 storage solutions and HI 7061
cleaning solutions were used for storage and cleaning

purpose of its electrode.

SajaatuniTailam-

Tail preparation was done according to Tail

PakaVidhias described in Sharangdhar Samhita3.

Contents of SajaatuniTailam- The contents Kalpita Tail were as follows-

The Sarsapoil was used as base oil. The other contents were taken as per their parts used.

S. no. Constituent Botanical name Part used Weight

1 Sarsap Brassica compestris Seeds oil 6 Liter

2 Jaati Jasminumofficinale Leaves 400gm

3 Aragvadha Cassia fistula Fruit pulp 400gm

4 Tuvarak Hydnocarpuslaurifolia Seeds 400gm

5 Nimba Azadirachtaindica Fruits 400gm

Properties of drugs used -

Drug Rasa Guna Virya Vipaka

Sarsap4 Katu,Tikta Snigdha Ushna Katu

Jaati5 Tikta,Kashya Laghu,Snigdha Ushna Katu

Aragvadha6 Madhur,Tikta Snigdha Sita Madhur

Tuvarak7 Katu,Tikta Snigdha,Tikshna Ushna Katu

Nimba8 Tikta,Kashya Laghu Sita Katu

Name of drug (SajaatuniTailam)-The name of Kalpita Tailwas decided on the basis of its
contents.

Sa-stands for‘SarsapTail’, Ja-stands for ‘JaatiPatra’, A –  stands for ‘Aragvadha ‘fruit pulp, Tu-stands
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for ‘Tuvarak ‘seeds, Ni- stands for ‘Nimba ‘fruits.

The SajaatuniTailamwas given to the patients of Vata Pradhan Vicharchikafor external use on their

lesions only for 15 days in the dose of 5 ml twice a day.

Observations and results

1- Group- A-Healthy individuals

Table No.1 and Graph No. 1 for skin pH

Skin pH of No of Prevalence

group (A) persons in (%)

5.26-5.75 6 20

5.76-6.25 18 60

6.26-6.75 6 20

In Group -A, the total range of skin pH found between5.26-6.75 and Maximum 60% of persons were
found between the ranges of skin pH of 5.76-6.25.
Table No.2 and Graph No. 2for skin moisture (%)

Skin moisture(%) No of Prevalence
group (A) persons in (%)

20% to 25% 1 2 40

26% to 30% 1 6 53.33

31% to 35% 2 6.66

Maximum 53.33% of persons (16 persons) were found between the range skin moisture of 26% to

30% .but for the maximum range, (12+16) was taken as final value.

2- Group-B: Experimental Group (Vata Pradhan Vicharchika patients)

Subjective Parameter (Rukshtaof skin lesion)

Table No.3 and Graph No. 3 for Rukshta (dryness
of skin)-

Dryness of No. of Prevalence

skin lesion Patients in (%)
(rukshta)

Rukshta 2 1 7 0

Parusta 7 23.33

Kharta 2 6.66

Total 30 100
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In group (B), 70% patients have Rukshta in their lesion.

Table No.4 and Graph No. 4for Statistical Analysis

Subjective criteria Parameter (Rukshta of skin lesion )

Groups No. of        Mean % S.D S.E ‘t’ p Remarks

Pt. B.T. A.T. relief ± ±

Rukshta of 30 1.50 1.10 26.67 0.93 0 . 1 7 2.35 0.0129 Significant

the lesion

On the basis of above statistical analysis (paired t-test) of data obtained, the patients (Group-B) who

had The Lakshna Rukshta (dryness of skin), before and after use of Sajaatuni Tailam, the patients have
improved significantly, so it can be inferred that the null hypothesis is rejected and it shows that the use of
Sajaatuni Tailamin the patients of Vata Pradhan Vichrchika having Rukshta of skin as a symptom improved

to the normal hydration of skin i.e. recovery of normal Snigdhtata of the skin due to proper hydration.

Table No.5 and Graph No. 5for objective criteria – Group-B

Table for skin pH before Sajaatuni Tailam application

Skin pH of No. Prevalence

group (B) of in
Before patients (%)
Sajaatuni

Tailam
application

5.90-6.25 3 1 0

6.29-6.69 2 6.66

6.83-7.24 1 0 33.33

7.28-7.69 1 2 40
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7.78-7.81 3 1 0

Maximum of patients were found before application of SajaatuniTailam, between the ranges of skin

pH of 7.28-7.69 but to get the maximum range skin pH (10+12 =22patients) so now the maximum percentage
of prevalence 73.33% found between 6.83 -7.69.

Table No.6 and Graph No. 6 for skin pH after
Sajaatuni Tailam application

Skin pH of No. Prevalence

group (B) of in
Before patients (%)
Sajaatuni

Tailam
application

5.63-5.93 3 1 0

6.39-6.74 18 60

6.77-7.15 9 30

Maximum 18 patients were found between the ranges of skin pH of 6.39-6.74 after application of
SajaatuniTailam, so the percentage of probability found 60%.

 This shows that in Group (B), before application of SajaatuniTailam, the patients have their skin pH
towards the alkaline range 6.83-7.69 and after application of SajaatuniTailam the range of skin pH lies
between 6.39-6.74.and on comparison of these ranges with its upper and lower limit, it was found that after

treatment it moved from higher alkaline limits of skin pH
to towards the slightly acidic range of skin pH.

Table No.7 and Graph No. 7 for skin moisture (%)

Before Sajaatuni Tailam application

Skin moisture No. Prevalence
(%) of of in

group (B) patients (%)
Before
Sajaatuni

Tailam
application

11.2-14.9 3 1 0

15.4-19.7 20 66.66

21.1-22.6 2 6.66
29.7-29.9 2 6.66

29.8-31.0 1 3.33
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In Group-B, Maximum 20 patients were found

before SajaatuniTailamapplication between the range of
skin moisture (%) 15.4-19.7%. so the maximum
percentage of prevalence found 66.66(%). Rest of the

patients have not significant value.

Table No.8 and Graph No. 8for skin
moisture (%) After sajaatunitailam application

Skin moisture No. Prevalence
(%) of of in
group (B) patients (%)

after
Sajaatuni
Tailam

application

12.3-19.1 1 3.33

19.2-21.7 1 3.33

21.8-25 1 5 5 0

25.2-28.7 1 0 33.33

28.6-30.8 1 3.33

The maximum no of patients (15+10) have their skin moisture (%) between ranges 21.8-28.7 after
use of SajaatuniTailam. So the percentage of probability found 83.33%.and rest have non-significant values.

This shows that in group (B), before application ofSajaatuniTailam, the skin moisture (%) of patients

was less i.e. between 15.4-19.7%and after the use of SajaatuniTailam,the skin moisture range was found to
be between 21.8-28.7%.

This also proved by the following statistical calculation of both the parameters-

Statistical analysis

Skin pH –Group (B)

B T A T Mean S.D. S.E. t p Remark

mean mean diff. ± ± value value

7.045 6.613 0.4317 0.6651 0.1214 3.555 <0.001 Highly significant

Skin Moisture – Group (B)

B T A T Mean S.D.
S.E. t p Remark

mean mean diff. ±
± value value

17.423 22.530 -5.107 5.253

0.9591 5.324 <0.001 H i g h l y
significant

On the basis of above statistical analysis of
data obtained of group (B), it can be inferred that the
null hypothesis is rejected and it shows that the use
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of SajaatuniTailamin the patients (Group-B) have
improved the hydration of skin and lowered the skin

pH very effectively.

Discussion

The maximum percentage of prevalence

found in the range of skin pH in healthy individuals’
between5.76-6.25(slightly acidic in range). The
maximum percentage of prevalence of skin moisture

(%) found between the ranges of 20-30%.

In the diseased condition, the skin pH range
of the patients found more towards the alkaline range

of skin pH 6.83-7.69. After application of kalpitta
tail, the skin pH range found between 6.39-6.74.It
was found that after treatment it moved from higher

alkaline limits of skin pH to towards the slightly
acidic range of skin pH.

In the diseased condition i.e. (Vata Pradhan

Vicharchika),the patients have less moisture content
in the skin lesion ranging between 15.4-19.7% and
after the use of SajaatuniTailam, the skin moisture

range was found to be between 21.8-28.7%.On
comparison of these ranges with its upper and lower
limits, it was seen that the skin moisture increased

than before.

Conclusion

1- The pitta holds second position after Vata and

the first and foremost Guna of Pitta is
Sasnigdhata.

2- The Bhrajak Pittais a type of Pitta which resides

in the skin and responsible for lustre and
complexion of skin. BhrajakaPittaalso enables the
utilization of substances used for Abhyanga,

Parishek, Avagah, Lepanetc.

3- According to modern science the Snigdhata of
skin can be compared to moisture content of the

skin. (In healthy individuals, skin pH range found
between 5.76-6.25 and skin moisture ranges
between 20% -30%).

4- In Vata Pradhan Vicharchika, before use of
SajaatuniTailam, the skin pH range found
between 6.83-7.69 and the hydration of skin was

found lesser (15.4% -19.7%) than normal
individuals And after the use of Tailam, the range
of skin pH found 6.39-6.74 and skin moisture

range found between 21.8% -28.7%. That means
skin pH shifted toward the slightly acidic range

and skin moisture improved towards normal
range of limits with the application of Sajaatuni
Tailam.

5- When the SnigdhaGuna of BhrajakPittaget
vitiated by aggravated VyanVata in diseased
condition, then in spite of reduced skin moisture,

skin pH also shifted towards the alkaline range of
skin pH.

6- By minute observation of Doshas, this inference

can be drawn that which Guna of Doshasget
vitiated and treatment can be easily done within
no time.

7 - Change is the universal law of nature, everything
should be changed with time but principles of
Ayurveda are remains as such forever. In this

study, by evaluation and standardization of Guna
of Dosha a qualitative treatment modality has
proposed for the betterment of mankind.
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Role Of Abhyanga In Hypertension
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Abstract:

Nowadays Hypertension is one of the leading causes of mortality and morbidity throughout the world
and increases the risk of a wide variety of cardio vascular diseases. It is the most common disease specific
reason to visit a physician. Several types of anti hypertensive drugs having severe side effects are now hugely

consumed by the people. But in Ayurveda, regular use of Abhyanga reduces the blood pressure level as well
as the chance of mortality to a significant level in most of the cases. In this study, highly significant result
has been found in twelve patients of high blood pressure after Abhyanga., The study work has been supported

in this article by probable mechanism of Abhyanga to reduce blood pressure.

Key words: Abhyanga, Blood pressure, Hypertension, Udvartana, Samvahana, Utsadana, Udgharshana.

‚Ê⁄Ê¢≥Ê —

flÃ¸◊ÊŸ ‚◊ÿ ◊ ‚ê¬ÍáÊ¸ ÁflE ◊ ©ìÊ⁄Q§øÊ¬, ◊ÎàÿÈ ÃÕÊ L§ªAÃÊ ∑§Ê ∞∑§ ◊„àfl¬ÍáÊ¸ ∑§Ê⁄áÊ „Ò– ÿ„ Nº⁄Ùª ©à¬ÛÊ ∑§⁄Ÿ
∑§Ë •Ê≥Ê¢∑§Ê ∑§Ù ’…U∏ÊÃÊ „Ò– ÁøÁ∑§à‚∑§Ù ∑‘ ¬Ê‚ ¡ÊŸ ∑§Ê ÿ„ ∞∑§ ‚Ê◊Êãÿ ∑§Ê⁄áÊ „Ò– ¡ËflŸ ◊ ◊ÊŸÁ‚∑§ ÃŸÊfl ’…U∏Ÿ ∑‘
∑§Ê⁄áÊ ≥Ê⁄Ë⁄ ∑‘ ◊„àfl¬ÍáÊ¸ •¢ªÙ ∑§Ê ˇÊÿ „ÙÃÊ ¡Ê ⁄„Ê „Ò– ß‚ „Ë ∑§Ê⁄áÊ ‚ •Ÿ∑§ ¬˝∑§Ê⁄ ∑‘ •ÊÒ·œ ©¬ÿÊª¡ãÿ ©¬Œ˝fl ÿÈQ§
∞ã≈Ë „Êß¸¬⁄≈Áã‚fl •ÊÒ·ÁœÿÙ ∑§Ê ¬˝ÿÙª „ÙÃÊ ¡Ê ⁄„Ê „Ò– •ÊÿÈfl¸º ◊¥, ÁŸàÿ •èÿX ‚ ©ìÊ ⁄Q§ øÊ¬ ∑§Ù ÁŸÿÁãGÃ „ÙÃÊ „È•Ê
ºπÊ ªÿÊ „Ò– ß‚ ‡ÊÊœ ◊¥ 12 ⁄ÙÁªÿÙ¥ ∑‘ ™§¬⁄ ÁŸàÿ •èÿX ∑§⁄Ÿ ‚ ©ìÊ ⁄Q§ øÊ¬ ◊ ¡Ù ◊„àfl¬ÍáÊ¸ ¬Á⁄UáÊÊ◊ ¬˝ÊåÃ „È∞ „Ò
©‚∑§Ê ÃÕÊ •èÿX ∑§Ë ∑§Ê◊È¸∑§ÃÊ ∑§Ê fláÊ¸Ÿ Á∑§ÿÊ ªÿÊ „Ò–

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Journal of  Ayurveda Vol.VIII    No.4  Oct-Dec 2014

 56

Introduction:

Simply Hypertension may be defined as the
elevation of either systolic or diastolic blood

pressure. Generally the limit counted for this
purpose is 120 + 20 for systolic pressure and 80 +
10 for diastolic pressure. Thresholds for diagnosis of

Pre hypertension,  Stage I hypertension and Stage II
hypertension according to Joint National
Commission (JMC) are 120-139/80-89, 140-159/90-

99 and >160/>100 respectively1. Among the
hypertensive Patients, about 20% show their BP
reading higher in doctors’ chamber or hospital than

those measured in other settings. They are called
‘White coat hypertensives’2. Actually they all will
eventually become sustained hypertensive unless

they change their lifestyle.

Only 10-15% of all cases of hypertension have
any detectable disease behind it. These are called

Secondary hypertension. The rest have no such
established   cause and called Essential or Idiopathic
or Primary hypertension.

Hypertension may be manifested with
fullness of head, throbbing headache, giddiness and
palpitation or without any symptom.

‘Abhyanga’, the massage therapy is a good
therapeutic procedure to both the primary and
secondary types of hypertension. The entire

Ayurvedic compendiums have admitted the efficacy
of Abhyanga to restore a good health as well as to
fight against disease. Abhyanga, by direct mechanical

effect or by reflex effect acts on blood vessel to
reduce hypertension. Not only that, Samvahana
(light stroke effllurage) has also a good relaxant

effect, which reduces stress, one of the prime causes
of the disease. It should also be kept in mind that
sometimes hypertension needs other systemic

medicaments also. Present study deals with the mode
of action of Abhyanga in respect to blood pressure
as well as its clinical efficacy on few patients.

Role Of Abhyanga In Hypertension

Dr. Pulak Kanti Kar

Clinical Study

Aims & Objectives:

1 . To study the mode of action of Abhyanga in
Hypertension.

2. To assess the role of Abhyanga in Blood pressure.

3. To find out an effective, safe and long acting
remedy for Hypertension.

Materials & Methods:

This study was carried out in two parts –
literary and clinical. For literary part Ayurvedic
Samhita, Commentaries, authentic texts, Allopathic

texts of cardiac medicine, Physiology, Pathology
were consulted. For clinical part of the present
study, 12 patients of Hypertension were randomly

selected from the OPD of J. B. Roy State Ayurvedic
Medical College & Hospital, Kolkata.

Inclusion Criteria:

The Patients having not more than 170 as
systolic and not more than 100 as diastolic pressure
and without any other severe complaints were

selected randomly for this study irrespective of age
and sex.

Exclusion Criteria:

Patients having systolic more than 170 and
diastolic pressure more than 100 are not included
in the study. Moreover, patients suffering from

secondary hypertension or any other disease are not
considered for this study.

Study protocol:

Abhyanga by Tila taila was carried out for 30
minutes to each patient every day for 10 consecutive
days in seven traditional postures of Abhyanga.

These postures are sitting, supine, right lateral,
supine, left lateral, supine and finally sitting. Blood
pressure was recorded just before the procedure and

20 minutes after the procedure.

Results: It is seen in the study that highly
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significant reduction in systolic blood pressure is
found on Day 1, Day 2, Day 4, Day 5, Day 7, Day 8,

Day 9 and Day 10 and significant reduction is found
in Day 3 (Table 1). The highly significant reduction
in diastolic blood pressure is found on Day 4 and

Day 9, where as significant reduction is found in Day
3 and Day 7 (Table 1). Overall result of Abhyanga on

blood pressure is shown in Table 2, in which highly
significant reduction of both systolic and diastolic
pressure is found.

Table1:    Day wise effect of Abhyanga on Blood pressure:

Treatment period

            Day 1               Day 2               Day 3           Day 4         Day 5

B.T A.T B.T A.T B.T A.T B.T A.T B.T A.T

SYSTOLIC 157.33 149.5 1 5 5 149.67 153.67 148.5 150.33 145.33 148.5 145

± ± ± ± ± ± ± ± ± ±
2.28 2.14** 2.25 2.71** 2.92 2.92* 2.63 2.36** 2.2 2.38**

DIASTOLIC 92.67 90.5 92 90.5 91.83 89.83 90.5 88.5 89.67 88.83

± ± ± ± ± ± ± ± ± ±
2.17 2.37 2.3 2.37 2.4 2.2* 2.39 2.09** 2.01 2.05

            Day 6            Day 7               Day 8             Day 9            Day 10

B.T A.T B.T A.T B.T A.T B.T A.T B.T A.T

SYSTOLIC 147.5 144.33 146.5 143 148.83 143 144.17 144.67 143.83 140
± ± ± ± ± ± ± ± ± ±

2.84 2.56 2.59 2.65** 1.95 1.75** 2.42 2.28** 2.53 2.49**

DIASTOLIC 88.33 87.67 88.17 8 7 . 1 7 87.83 8 7 88 8 7 87.5 8 7
± ± ± ± ± ± ± ± ± ±

1.56 1.82 1 . 7 1 .7* 1 . 7 7 1 .72 1.69 1.57** 1.65 1.72

Values are expressed as mean ± SEM; n =12; *p<0.05; **P<0.01, when compared with before treatment
value.

Table2 : Overall effect of Abhyanga on Blood pressure

Blood pressure BT day 1 AT day 10

Systolic 157.33±2.28 140±2.49**

Diastolic 92.67±2.17 87±1.72**

** P<0.01, when compared with before treatment value; where values are mean ± S.E.M, n =12.

Discussion:

The normal pressure is the outcome of

cardiac movement. The elasticity and extensibility of
the arteries and arterioles are governing this
pressure. If extensibility of arteries are lost (in case

of arteriosclerosis), the systolic pressure is increased
where as increased resistance due to
arteriolosclerosis is the cause of increased diastolic

pressure3.

Besides these two factors, there are again two

causes to produce hypertension4. These are nervous
and humoral cause.

Nervous cause: External or internal

stimulus when stimulates vasomotor center, the
sympathetic fibres cause vasoconstriction leading to
Hypertension. This Sympathetic nerve again

stimulates Adrenal medulla to secrete catecholamine,
which also induces vaso constriction.
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Humoral cause: ACTH from Pituitary acts on
Adrenal cortex to secrete corticosteroid, which is

responsible to vasoconstriction. ADH from posterior
pituitary reduces the excretion of urine causing
retention of salt and water. This again increases

blood volume leading to hypertension.

In diminished afferent arterial perfusion of
kidney, Renin is released from J.G.A. (Juxta

Glomerular Apparatus). It then catalyses Angiotensin
(vaso constrictor) and causes the release of
Aldosterone from Adrenal cortex, which is

responsible for salt and water retention.

The diseases which are responsible for
hypertension are Renal disease especially renal

ischaemia, Tumour of Adrenal medulla
(Phaeochromocytoma), Hyper function if Adrenal
cortex (excessive corticosteroid and aldostrone

secretion), Toxemia in pregnancy, Increased blood
viscosity (e.g. Polycythamea), etc5.

Probable mode of action of Abhyanga:

Abhyanga reduces hypertension by its multifold
action as relaxation, mechanical effect on blood
vessels, combating vasoconstriction and reduction of

viscosity.

Relaxation: It is very much beneficial to
counteract the mental emotional status. If the

Abhyanga is done with some fragrant (Sugandha) oil
like chandanadi taila, the effect will be much more.
Mridu Samvahana, hasta-padatala abhyanga are of

great value for relaxation. A slow rythmatic
continuous samvahana with light stroke can induce
tranquility. It is seen that in neck and back,

movements towards caudal direction (Anuloma gati)
is more relaxing to the Nervous System6. Gentle
Abhyanga on head of the patient in sitting position

has also an excellent relaxing power. Shirodhara,
Shirobasti, etc. may also be used for this purpose but
those are beyond this topic.

Lymphatic massage increases the level of
serotonin7. Serotonin is important to combat
depression, schizophrenia, anxiety, irritability etc.

Abhyanga, Udvartana and Samvahana increase
lymphatic movement. Lymph contains a high
amount of tryptophan which turns back into blood

by Abhyanga. This tryptophan is responsible to
produce Serotonin and Melatonin in pineal body8.

Melatonin decreases Pituitary, adrenal activity and
induces sleep. As the pituitary and adrenal activity

is reduced, their feed back control to
vasoconstriction is also reduced.

Mechanical effect on blood vessels:

In the blood circulatory system, the arterial
blood flows by the cardiac pump. After traveling
some area through the circulatory path, this pressure

comes to more or less 10mn of Hg at venous end.
Yet this venous blood may complete its cycle due
to continuous pushing of the arterial flow and due

to the presence of one-sided valve. As a result, a
good amount of nutrients, amino acids, enzymes,
tryptophan, etc. escape from the capillaries and

cannot return to the main stream.

If Udvartana, Utsadana, Udgharshana or
Samvahana like procedures are performed towards

the heart, a good venous return may be possible.
Increase in venous return creates space for flowing
more arterial blood to that region. As a result, a good

circulation is restored by this procedure. In
secondary hypertension where there is resistance
along the arteries, a good blood flow in turn reduces

the high blood pressure. Abhyantara Snehapana
followed by Sodhana Karma may also have some
specific role to handle this hardle. Hypothetically it

is possible because clinically it is seen. Few studies
should be done to establish this fact.

Small arteries are affected by hyaline causing

narrowing of the arteriole, also is a cause of
increased diastolic pressure. Blood plasma enters
under the endothelium generally accompanied by

protein deposition and a gradual conversion to
collagen. Muscle layer is replaced by hyaline causing
hyaline arteriolosclerosis. The lumen becomes

narrow to cause ischaemia as an important
complication. It is seen especially in the kidney.

Abhyanga like procedures help to flow blood

through these arterioles, which in turn lowers the
resistance. If kidney is affected due to ischaemia, a
backpressure to the heart is obvious. Proper

Abhyanga increases circulation to relief ischaemia
and backpressure. Mridu Udvartana (light effleurage)
over kidney indicated for lymph drainage increases

the local circulation and eliminates the fluid rapidly.
To perform it, physician should stand opposite side
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of the affected kidney. Then cephalic hand should be
placed below the ribcage and caudal hand should be

placed over affected loin (lateral border of abdomen).
Then mild compression should be given to do
effleurage movement. This procedure may also be

done by putting one palm over lateral border of
abdomen facing unbillicous and other palm is just
below the ribcage of the backside9. When patients

breathes deeply the kidney should be pressend
between two palms. The Abhyanga over abdomen,
kidney and colon eliminates toxins and have diuretic

function10. So in pregnancy if Abhyanga is performed
routinely it will reduce toxemia, the cause of
hypertension, as well as pain, straie etc.

Abhyanga to combat Vasoconstriction:

Vasoconstriction may be due to over
stimulation of sympathetic nerve as well as chemical

and hormonal factors. Over production of hormones
due to mal function of Pituitary, mal function of
adrenal gland itself (Cushing’s Syndrome, Conn’s

Syndrome), etc. is causing Vasoconstriction; which
is already stated. In these cases, Abhyanga may work
by relaxation therapy, though the benefits are

limited. Production of epinephrine, norepinephrine
is reduced by relaxation that lessens sympathetic
influences on the involuntary muscles. As a result

Vasoconstriction of the arterioles is reduced.

Abhyanga and blood viscosity:

Fall in blood viscosity by massage is seen in

Research work11. The probable causes of reducing
blood viscosity are:

1 . Increased lymphatic drainage, which opens into

blood stream causing haemodilution. Samvahana,
Udvartana and Abhyanga increase lymphatic
drainage.

2. Abhyanga, Mardana, Unmardana cause
mechanical manipulation of muscles. So the
micro vessels of those places are decongested.

As a result stagnated Plasma fluid is reintroduced
into circulation.

3. Haemodilution may be the result of reduced

sympathetic tone, which is done by Abhyanga12.
As the smooth muscles of blood vessels relax,
blood flow increased.

Though blood volume is increased but it does
not increase blood pressure, because massage has

also a diuretic effect. It eliminates extra water as well
as toxins through urine or stool.

Abhyanga as a whole to reduce blood

Pressure:

Abhyanga reduces both systolic and diastolic
pressure; it is observed in this study. Some

researchers report a decrease in both Systolic and
Diastolic pressure following massage treatment
carried out on reflex areas like the occiput, upper

neck, shoulders and arms. Bradicardia and a decrease
in blood pressure have also been recorded following
massage to the mid thoracic region of the back and

also to the thorax.13 So abhyanga can be applied over
these areas. Shiroabhyanga is also an important tool
to treat hypertension. A report showed that both

systolic and diastolic pressures were reduced after
relaxation of skeletal muscles14.

Conclusion:

Hypertension may lead to left ventricular
failure, arterial degeneration (atheroma),
albuminurea, renal failure, retinal bleeding,

papilloedema, cerebral thrombosis or haemorrhage
etc that are very dangerous to mankind. If abhyanga
is applied properly to the hypertensive patients

regularly considering habitat (Desha), season (Hritu),
built (Prakriti), disease (Vyadhi) etc, the time will
come when they have not to take any medicine

having lots of side effects. Not only that, if the
healthy individuals also do abhyanga regularly the
mortality and morbidity rate due to cardiovascular

disease will become very low.
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A Clinical Study to Assess the Comparative Efficacy of
Saptamrit Lauh and Dhatri Lauh in the

Management of Garbhini Pandu
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Abstract-

Garbhini Pandu/Anaemia in pregnancy is a common disease with high prevalence 40-80% in India.

WHO defines Anaemia in pregnancy as presence of haemoglobin less than 11gm/dl and hematocrit less than
o.33gm/dl. However in India and most of the developing countries, the lower limit is often accepted as 10gm/
dl. Clinical features of Anaemia depend up on the degree of anaemia. The common feature of anaemia are

pallor of varying degree, fatigue, dyspnoea, anorexia, swelling on legs, palpitation, pica etc. In ayurvedic
texts direct description of Garbhini Pandu is not present. In Harit Samhita vaivarnata is included as one of
eight disease supposed to occur during pregnancy.

The present study was conducted on 30 clinically diagnosed and confirmed patients of Garbhini Pandu.
The study was conducted with an objective of evaluating the role of Saptamrit Lauh and Dhatri Lauh in the
management of Garbhini Pandu. Group A patients were treated with oral administration of Saptamrit Lauh

500 mg b.i.d with sahpana of madhu 2gm and ghee1gm. Group B patients were treated with Dhatri Lauh 500
mg b.i.d with sahpana of madhu 2gm and ghee1gm. During the present trial it was observed that there was
highly significant improvement in clinical manifestation of anaemia after therapy with both drugs. But the

percentage of relief was more in Saptamrit Lauh than Dhatri Lauh. The level of Hb, TRBC, PCV, MCV, MCH,
MCHC, Serum Iron increases after therapy and level of TIBC decreases. But the improvement in blood indices
was more due to Saptamrit Lauh than Dhatri Lauh.

Key words :- Garbhini Pandu, Anaemia, Saptamrit Lauh, Dhatri Lauh.

‚Ê⁄UÊ¥‡Ê-

ª÷Ê¸flSÕÊ ◊¥ ‚Ê◊ÊãÿÃÿÊ “¬Êá«ÈU” ¬ÊÿÊ ¡ÊÃÊ „Ò– ÷Ê⁄Ã ◊¥ 40-80 ¬˝ÁÃ‡ÊÃ ªÁ÷¸ÁáÊÿÊ° ¬Êá«ÈU ‚ ¬ËÁ«∏Ã „ÙÃË „Ò¥– Áfl‡fl
SflÊSâÿ ‚¢ª∆Ÿ ∑§ •ŸÈ‚Ê⁄ „Ë◊ÙÇ‹ÙÁ’Ÿ 11 gm/dl. fl Á„◊≈ÙÁR§≈ 0.33 gm/dl. ‚ ∑§◊ „ÙŸÊ ¬Êá«ÈU ◊ÊŸÊ ¡ÊÃÊ „Ò– ¬⁄ãÃÈ
÷Ê⁄Ã ¡Ò‚ Áfl∑§Ê‚‡ÊË‹ º‡Ê ◊¥ ª÷Ê¸flSÕÊ ◊¥ Á„◊ÙÇ‹ÙÁ’Ÿ ∑§Ê ÁŸêŸ SÃ⁄ 10 gm/dl. ◊ÊŸÊ „Ò– ¬Êá«ÈU ∑§ ‚Ê◊Êãÿ ‹ˇÊáÊ ¬Êá«ÈUÃÊ,
èÊÍπ ∑§Ë ∑§◊Ë, Õ∑§ÊŸ, üÊ◊ ¡ãÿ ‡flÊ‚, ‡ÊÙÕ, Nº˜Œ˝fl, ◊Îº ÷ˇÊáÊ •ÊÁº ◊ÊŸ ª∞ „Ò¥– •ÊÿÈfl¸ºËÿ ‚¢Á„ÃÊ•Ù¥ ◊¥ ¬˝àÿˇÊÃ— ªÁ÷¸áÊË
¬Êá«ÈU ∑§Ê Áflfl⁄áÊ Ÿ„Ë¥ „Ò– „ÊÁ⁄Ã ‚¢Á„ÃÊ ◊¥ flÁáÊ¸Ã •Ê∆ ª÷Ê¸¬Œ˝flÊ¥ ◊¥ flÒfláÿ¸ ∑§Ù ∞∑§ ◊ÊŸÊ „Ò– ß‚ •ŸÈ‚ãœÊŸ ◊¥ ¬Êá«ÈU ‚
¬˝÷ÊÁflÃ 30 ªÁ÷¸áÊË ◊Á„‹Ê•Ù¥ ∑§Ù øÿŸÙ¬⁄Ê¢Ã 2 flªÊZ ◊¥ Áfl÷ÊÁ¡Ã Á∑§ÿÊ ªÿÊ– flª¸ ∞ ◊¥ 15 M§ÇáÊÊ•Ù¥ ∑§Ù ‚#Ê◊ÎÃ ‹ı„ 500
Á◊.ª˝Ê. ÁºŸ ◊¥ ºÙ ’Ê⁄, ÉÊË 1 ª˝Ê◊ fl ‡Ê„º 2 ª˝Ê◊ ∑§ ‚ÊÕ ÁºÿÊ ªÿÊ– flª¸ ’Ë ◊¥ 15 M§ÇáÊÊ•Ù¥ ∑§Ù œÊGË ‹ı„ 500 Á◊.ª˝Ê.
ÁºŸ ◊¥ ºÙ ’Ê⁄, ÉÊË 1 ª˝Ê◊ fl ‡Ê„º 2 ª˝Ê◊ ∑§ ‚ÊÕ ÁºÿÊ ªÿÊ– ß‚ •ŸÈ‚¢œÊŸ ∑§ ŸÃË¡Ê¥ ∑§ •ÊœÊ⁄ ¬⁄ ‚#Ê◊ÎÃ ‹ı„ ªÁ÷¸áÊË
¬Êá«ÈU ◊¥ •Áœ∑§ ¬˝÷Êfl∑§Ê⁄Ë Á‚h „È•Ê–

*M.S. Scholar, P.G. Department of Prasuti-Stri Roga, NIA, Jaipur **Associate Professor & Head, P.G. Department of

Prasuti-Stri Roga, NIA, Jaipur
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Introduction

To keep the progeny every organism tries to
reproduce. The power of regeneration is the greatest
gift endowed by God up on mankind. In this process

of reproduction woman plays an important role. She
concerns with achievement of conception, by
production of female gamets, bears the foetus in the

womb for 9 months and after that feeds her.

During pregnancy, a woman’s body
undergoes many changes in order to provide needs

of her growing baby. Change in the mother’s blood
is one of these less noticeable but important changes.
There is disproportionate increase in plasma volume,

RBC volume and haemoglobin mass during
pregnancy which leads to physiological anaemia.1

WHO defines anaemia in pregnancy as

presence of haemoglobin less than 11gm/dl and
hematocrit less than 0.33gm/dl. However in India
and most of the other developing countries, the

lower limit is often accepted as10 gm /dl.

This particular condition is described under
the caption of Pandu in Ayurvedic classical texts.

Pandu is a common disease known since vedic
period. Specially in Garuda purana the treatment of
pandu by using lauha bhasma, administered with

butter milk is mentioned. In Ayurveda the aetiology,
pathogenesis symptoms and treatment are discribed
elaborately by the acharyas. Types of Pandu on the

basis of dosic predominance as well as the mrid-
bhakshana janya are mentioned by them, but no
direct reference available regarding garbhini pandu2.

In Harita Samhita vivarnatva is included as one of
eight diseases supposed to occur during pregnancy.

The clinical features of anaemia depend upon

the degree of anaemia. In majority of cases patient
develops no symptoms. Anaemia is detected during
examination. But the following feature develops

slowly. Feeling of weakness or exhaustion is the

A Clinical Study to Assess the Comparative Efficacy of
Saptamrit Lauh and Dhatri Lauh in the

Management of Garbhini Pandu

Dr. Anju,  Dr. Sushila Sharma

Clinical Study

earliest symptom. The pallor of varying degree,
dyspnoea, giddiness, swelling on legs, anorexia etc.
are other symptoms.1 Anaemia in pregnancy is

present in very high percentage of pregnant women in
India. Exact data is not available about the prevalence
of nutrition anaemia. However according to WHO the

prevalence of anaemia in pregnancy in South East Asia
is around 56%. In India incidences of anaemia in
pregnancy has been noted as high as 40-80%.

Need of Study

Anaemia is managed with allopathic medical
therapy which has many side effects like epigastric

pain nausea, vomiting and diarrhoea or constipation.
Parentral iron therapy has more serious side effects
than oral. The main side effect of the intramascular

iron is pain, staining of skin at the site of injection,
development of fever, chills, myalgia arthralgia,
infection abcess etc. The most serious side effects

associated with use of intravenous iron is risk of
anaphylactic reactions.

Need has always been felt to use certain

ayurvedic treatment modalities for the management
of Garbhini Pandu which could be safe, effective,
readily available, cost effective without any side

effect.

Aims and Objectives of the Study

1 . To assess the efficacy of Saptamrit Lauh and

Dhatri Lauh in the management of garbhini
pandu.

2. To compare the relative efficacy of Saptamrit

Lauh and Dhatri Lauh.

3. Complication of the drug if any.

Materials and Methods

The trial was conducted on 30 clinically
diagnosed and confirmed cases of anaemia during
pregnancy from OPD/IPD of Prasuti & Stree Roga
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2. A pregnant lady aged between 21-35 years of life.

3. Patients having iron deficiency anaemia in

pregnancy, Hb less than 10 gm/dl, Haematocrit
less than 30%

Exclusion Criteria

1 . Patients of age less than 21 years and above 35
years of life.

2. Anaemia other than iron deficiency anaemia.

3. Patients having haemoglobin percentage less
than 6 gm/dl.

4. Patients having any systemic disease and

complication of pregnancy.

Withdrawal Criteria - If any complication arise
that troublesome the patients then withdrawal was

done.

2. Selection Of Drugs - The drugs selected for
present study were Saptamrit Lauh and Dhatri Lauh.

Department, National Institute of Ayurveda, Jaipur
(using randomized method of clinical trial).

Study Design
The complete clinical trial was done on 30

patients. Two groups of 15 patients each were

formed. Each group of patients was administered the
drug as per schedule:-

l Group A – Saptamrit Lauh (500 mg B.D.)

sahpana - Madhu 2gm and ghee 1 gm with each
dose.

l Group B – Dhatri Lauh (500 mg B.D.) Sahpana-

Madhu 2 gm, ghee 1 gm Sarkara with each dose.

Duration of Trial

Trial is conducted for a period of 3 months.

1.    Selection Of Patients

Inclusion Criteria
1 . Pregnant ladies those were willing to participate

in the trial.

a) Saptamrit Lauh is mentioned in Bhaishajya Ratnavali, netra and shularogadhikara.

Ingredient of Saptamrit Lauh

S.No. Drug Name Latin Name Parts Used

1 Haritaki Terminalia chebula Fruit

2 Bibhitaki Terminalia bellirica Fruit

3 Amalki Emblica officinalis Fruit

4 Yasthimadhu Glycerrhiza glebra Root

5 Lauh Bhasma

6 Ghee

7 Madhu

 b)  Dhatri Lauh. is mentioned in Bhaishajya Ratnavali,pandurogadhikara.

Ingredient of Dhatri Lauh

S.No. Drug Name Latin Name Parts Used

1 Amalki Emblica officinalis Fruit

2 Sunthi Zingiber officinalis Rhizome

3 Marich Piper nigrum Fruit

4 Pippali Piper langum Root, fruit

5 Haridra Curcuna longa Rhizome

6 Lauh Bhasma

7 Ghee

8 Madhu
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3.  Pretreatment Observation

All the patients have been studied along with

the registration by noting down their demographic
profile including their age, address, occupation,
education, socioeconomic status, addictions, dietary

habits etc. After preliminary registration, patient
were subjected to detailed obstetrical case history
taking, physical, general, systemic and obstetrical

examination. During this all other relevant
information like Astavidha pariksha and Dashvidha
pariksha Etc. Were Noted.

4. Criteria OF ASSESSMENT

The subjective and objective criteria were
employed for assessment of the impact of therapy.

a.) Subjective criteria: - All the sign and
symptoms taken for the assessment of clinical
improvement were thoroughly examined and the

severity of each sign and symptom was rated before
and after the trial. For this purpose the following
scoring pattern of subjective criteria was used.

Showing scoring pattern of subjective criteria

S.No. Sign/Symptom Grades

1 . Nil 0

2 Mild 1

3 Moderate 2

4 Severe 3

Subjective diagnostic parameters were

l Pallor l Anorexia

l Fatigue l Tachycardia

l Dyspnoea l Edema

l Tinnitus l Leg cramps

l Pica l Palpitation

b.) Objective criteria:- The following
objective parameters were assessed before and after

the trial.

l Haemoglobn (Hb)

l Total red blood cell counts (TRBC)

l Packed Cell Volume (PCV)

l Mean Corpuscular Volume (MCV)

l Mean Corpuscular Haemoglobin (MCH)

l Mean Corpuscular haemoglobin Concentration
(MCHC)

l Serum Iron

l Total Iron Binding Capacity (TIBC)

Observations And Results

Attempts were made to elicit the subjective

and objective improvement produced by the drugs
under trial.

Effect of Saptamrit lauh on subjective parameters of group A

Parameters Mean Mean Mean Mean S.D. S.E. t p Sig.

B.T. A.T. Dif. % ± ±

Pallor 2.40 0.73 1.67 69.44% 0.90 0.23 7 . 1 7 < 0.001 H.S.

Anorexia 1.80 0.33 1.47 81.48% 0.52 0.13 11.00 < 0.001 H.S.

Fatigue 2.20 1.13 1 . 0 7 48.48% 0.59 0.15 6.96 < 0.001 H.S.

Tachycardia 1.00 0.40 0.60 60.00% 0.55 0.24 2.45 < 0.050 S.

Dyspnoea 1.87 1.00 0.87 46.43% 0.52 0.13 6.50 < 0.001 H.S.

Edema 1.00 0.50 0.50 50.00% 0 . 7 1 0.50 1.00 > 0.1 N.S.

Tinnitus 1.14 0.29 0.86 75.00% 0.38 0.14 6.00 < 0.001 H.S.

Leg Cramp 1.87 0.73 1.13 60.71% 0.64 0 . 1 7 6.86 < 0.001 H.S.

Pica 1 .75 0.75 1.00 57.14% 0.00 0.00 #DIV/0! N.D. N.D.

Palpitation 1.53 0.47 1 . 0 7 69.57% 0.80 0.21 5 .17 < 0.001 H.S.
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This table shows the effect of therapy on subjective parameters. Saptamrit Lauh  effect was found to
be highly significant (HS) in case of pallor, anorexia, fatigue, dyspnoea, tinnitus, leg cramps,

palpitation(p<0.001) and significant in tachycardia (p<0.05) but not defined in pica because this symptom
is present in only four patients.

Effect of Dhatri lauh on subjective parameters of group B

Parameters Mean Mean Mean Mean S.D. S.E. t p Sig.
B.T. A.T. Dif. % ± ±

Pallor 2.00 1.13 0.87 43.33% 0.83 0.22 4.03 < 0.001 H.S.

Anorexia 1.87 0.27 1.60 85.71% 0.63 0.16 9.80 < 0.001 H.S.

Fatigue 2.07 1.13 0.93 45.16% 0.46 0.12 7.90 < 0.001 H.S.

Tachycardia 1.00 0.20 0.80 80.00% 0.45 0.20 4.00 < 0.010 S.

Dyspnoea 1 .73 1.00 0.73 42.31% 0.46 0.12 6.20 < 0.001 H.S.

Edema 1.33 1.33 0.00 0.00% 0.00 0.00 #DIV/0! N.D. N.D.

Tinnitus 1.25 0.50 0.75 60.00% 0.62 0.18 4.18 < 0.001 H.S.

Leg Cramp 1.80 1 . 0 7 0.73 40.74% 0.59 0.15 4.78 < 0.001 H.S.

Pica 1.00 0.67 0.33 33.33% 0.58 0.33 1.00 > 0.1 N.S.

Palpitation 1.60 1.20 0.40 25.00% 0.51 0.13 3.06 < 0.005 H.S.

This table shows the effect of therapy on subjective parameters. Dhatri lauh  effect was found to be
highly significant (HS) in case of pallor, anorexia, fatigue (p<0.001) and significant in tachycardia (p<0.01)
and non- significant in pica (p>0.1). In case of pica result is not defined because it is present only in 3

patients.
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Effect of therapy on objective parameters of Group A:

Group A Mean Mean Mean Mean S.D. S.E. t p Sign.

B.T. A.T. Dif. % ± ±

Hb Gm% 9.11 10.62 -1.51 -16.62% 0.83 0.21 7.09 < 0.001 H.S.

TRBC 3.64 3.94 -0.30 -8.17% 0.23 0.06 5.08 < 0.001 H.S.

PCV 28.72 32.69 -3.97 -13.83% 2.57 0.66 5.98 < 0.001 H.S.

MCV 70.30 76.59 -6.29 -8.94% 3.63 0.94 6.70 < 0.001 H.S.

MCH 25.00 28.69 -3.69 -14.77% 2.47 0.64 5.79 < 0.001 H.S.

MCHC 28.80 32.22 -3.42 -11.88% 1.96 0.51 6.75 < 0.001 H.S.

Serum Iron 57.44 65.85 -8.41 -14.65% 5.57 1.44 5.85 < 0.001 H.S.

TIBC 418.37 376.03 42.34 10.12% 33.66 8.69 4.87 < 0.001 H.S.

This table shows the effect of therapy on objective parameters. Effect of Saptamrit lauh was found to
be highly significant (HS) in case of Hb%, TRBC, PCV, MCV, MCH, MCHC, TIBC and Serum Iron.

Effect of therapy on objective parameters of Group B:

Group B Mean Mean Mean Mean S.D. S.E. t p Sign.
B.T. A.T. Dif. % ± ±

Hb Gm% 8.90 9.82 -0.92 -10.34% 1.24 0.32 2.88 < 0.010 S

TRBC 3.66 3.88 -0.22 -6.04% 0.30 0.08 2.81 < 0.010 S

PCV 29.45 31.33 -1.89 -6.41% 3.85 0.99 1.90 < 0.050 S

MCV 71.95 75.31 -3.36 -4.67% 5.56 1.44 2.34 < 0.025 S

MCH 24.94 26.71 -1 .77 -7.08% 3.99 1.03 1 . 7 1 < 0.1 N.S.

MCHC 28.95 30.47 -1.52 -5.25% 2.59 0.67 2.27 < 0.025 S

Serum Iron 57.65 62.45 -4.79 -8.31% 5.88 1.52 3.16 < 0.005 H.S.

TIBC 424.39 399.04 25.35 5.97% 33.19 8.57 2.96 < 0.010 S

This table shows the effect of therapy on objective parameters. Effect of Dhatri lauhwas found to be
highly significant (HS) in case of Serum Iron. Effect was significant in case of Hb%, TRBC, PCV, MCV, MCHC,

TIBC and not significant in case of MCH.
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Comparison of two groups (A, B) with each other on effect of clinical features

Groups n             Mean % S.D S.E ‘t’ p Sig

B.T. A.T. Diff. relief ± ±

A 1 5 1.66 0.63 1.02 61.74% 0.35 0.11 9.12 <0.001 H.S.

B 1 5 1 .57 0.85 0.72 45.69% 0.42 0.13 5.33 <0.001 H.S.

This table shows effect of trial drugs of group A and B on clinical feature of anaemia. Group
A shows 61.74% relief where as group B shows 45.69% relief. On statical analysis both drugs show highly

significant result, but trial drug of group A i.e. Saptamrit lauh is more effective than group B trial drug i.e.
Dhatri lauh.
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Discussion

Effect of Therapy on Subjective Criteria of
Anaemia during Pregnancy

Effect on Pallor

Trial drug of Group A gave 69.44% of relief
and Group B gave 43.33% of relief in pallor. On

statistical analysis the result was highly significant in
both groups. These result may be due to presence
of Lauh bhasma in both groups but the percentage

of relief was more in Group A then Group B this may
be due to presence of more amount of Lauh bhasma
in Saptamrit Lauh then Dhatri Lauh.

Effect on Anorexia

Trial drug of Group A gave 81.48% of relief
and Group B gave 85.71% of relief in anorexia. On

statistical analysis the result was highly significant in
both groups but percentage of relief was more in
Group B then Group A. In Dhatri Lauh, Trikata is

present which is agnidipak, pachak and rochaka. Due
to dipan pachana and rochana karma of trikatu
Dhatri Lauh shows better result in anorexia.

Effect on Fatigue and Tachycardia

Trial drug of Group A gave 48.48% of relief
and Group B gave 45.16% of relief in fatigue. On

statistical analysis the result was highly significant in
both groups. Relief in tachycardia was 80% in Group
A and 60% in Group B. On statistical analysis result

was significant in both groups. The cause behind
these result may be related to improvement in
raktalpta which was best in Group A then in Group

B.

Effect on Dyspnoea

Trial drug of Group A gave 46.43% of relief

and Group B gave 42.31% relief in dyspnoea on
statistical analysis result was highly significant in
both groups. As the degree of improvement in

symptom is related to degree of improvement in
hemoglobin synthesis. So the oxygen carrying
capacity increase and dyspnoea decreases.

Effect of Therapy on Edema

Trial drug of Group A gave 50% of relief and
Group B there was no relief. This may be due to the
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fact that edema present in patients was due to PIH
(pregnancy induced hypertention) not due to

anaemia. The result was not significant in Group A
and not defined in Group B.

Effect of Therapy on Tinnitus and Leg

Cramps

Trial of drug of Group A gave 75% of relief
and Group B gave 60% relief in tinnitus. On

statistical analysis result was highly significant in
both groups. Trial drug of Group A gave 60.71% of
relief and Group B gave 40.74% relief in leg cramps.

On statistical analysis result was highly significant in
both groups. Pindikodvestana (Leg cramps) and
Karnasveda (Tinnitus) occur due to increase in vata

resulting from dhatuksaya and improvement of
rasaraktadi dhatu nirmana and improvement in agni.
Hence the best improvement in raktanirmana is

indirectly responsible for best relief in these
symptoms.

Effect of Therapy on Pica

Trial drug of Group A gave 57.14% relief and
Group B gave 33.33% relief in pica. On statistical
analysis result was not defined in Group A and not

significant in group. Pica is present in only 7
patients. Calcium deficiency may be the cause of
pica. Eating of clay may be a habit in patients. So the

result is not significant.

Effect on Palpitation

Trial drug of Group A gave 69.57% relief and

Group B gave 25% relief in palpitation. On statistical
analysis result was highly significant in both groups.

Effect of Therapy on Objective Criteria

In this study both groups showed highly
significant improvement in Hb% (P<0.001) with
16.62% in Group A and 10.34% in Group B. The cause

behind this result is that the amount of lauh bhasma
in one capsule of Saptamrit lauh (500 mg) is more
than that of Dhatri Lauh capsule.

Similarly there was highly significant
improvement in TRBC in Group A and significant in
Group B. Percentage of relief was 8.17% in Group A

and 6.04% in Group B.

Trial drug of Group A gave 13.83%
improvement and Group B gave 6.41% improvement

in PCV on statistical analysis result was highly
significant in Group A and significant in Group B.

Trial drug of Group A shows 8.94% improvement and
Group B shows 4.67% improvement in MCV. On
statistical analysis result was highly significant in

Group A and significant in Group B.

In MCH, the improvement was 14.77% in
Group A and 7.08% in Group B. Result was highly

significant in Group A and not significant in Group
B.

In MCHC, the improvement was 11.88% in

Group A and 5.25% in Group B. On statistical analysis
result was highly significant in Group A and
significant in Group B.

Trial drug of Group A shows 14.65%
improvement and Group B shows 8.31%
improvement in serum iron. On statistical analysis

result was highly significant in both groups.

Trial drug of Group A shows 10.12%
improvement and Group B shows 5.97%

improvement in TIBC. On statistical analysis result
was highly significant in Group A and significant in
Group B.

Improvement in the values of TRBC, PCV and
red cell indices is related to the improvement in
anaemia. Improvement in RBC count may be due to

increased proliferation of erythrocytes due to
administration of iron supplements in iron deficient
subjects. Similarly improvement in the values of PCV

is related to the improvement in cell morphology of
RBCs as well as improvement in RBC count which is
ultimately related to subsidence of anaemia due to

oral iron therapy given to the patients.

The improvement in red cell absolute values
(MCV, MCH and MCHC) is also because of the

improvement in synthesis of haemoglobin.

Overall Clinical Improvement

The overall clinical improvement was highly

significant in both groups. But percentage of relief
was more in Group A (61.74%) then Group B
(45.69%). The probable cause of the best response

in clinical improvement of Group A (Saptamrit Lauh)
is due to more improvement in haemoglobin which
is ultimately responsible for the improvement in

other symptoms also. More improvement in
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hemoglobin concentration may be due to presence
of more amount of Lauh bhasma in Saptamrit Lauh

(100 mg in one capsule) than Dhatri Lauh (88.33 mg
in one capsule).

Since the sample of study is very small, so

the conclusion drawn is not the ultimate.

Conclusion

The following conclusions drawn out after

present study analysis -

§ The physiological demands of foetus effect all the
systems of female body particularly the

reticuloendothelial system of body, since this is
the only system which actively involve in
nourishing the foetus.

§ The description of Garbhini Pandu as a special
disorder has not been mentioned in Ayurvedic
literature. Except the mention of term

“Vaivarnata” in Harita Samhita which indicating
Garbhini Pandu (as an upadrava of grabha).

§ Vivarnata is the cardinal sign of garbhini pandu.

In addition srama, aruchi, durbalya,
karnakshveda, pindikodvestana, shvasa etc are
chiefly present.

§ Iron deficiency anaemia is most prevalent during
pregnancy. In iron deficiency anaemia, first iron
store depleted then hemoglobin synthesis

disturbed and lastly hemoglobin concentration
falls below 10 gm/dl.

§ Anaemia can cause many complication in mother

and neonate. Due to anaemia chances of PIH,
APH. PROM, preterm labour, puerperal sepsis &
shock increases in mother. Due to mother’s

anaemia neonate may be premature & LBW.
Neonatal  anaemia can occur due to poor iron
reserve3.

§ Modern medicine has many side effects like
epigastric pain, nausea, vomiting, constipation
etc. So an alternative safe & cheap therapy is

required.

§ Selected drugs for present study Saptamrit lauh
and Dhatri lauh are vata-pitta samaka,

raktavardhaka, ruchikara with all these,
rasayana (immunomodulator) properties are
also present.

§ Both the drugs show highly significant result in
relieving pallor, anorexia, tachycardia, dyspnoea,
tinnitus, leg cramps and palpitation. However

percentage of relief was more in group A
(Saptamrit lauh) than in group B. (Dhatri lauh )
But the relief in anorexia is opposite i.e.

percentage of relief is more in group B than in
group A.

§ Effect of therapy on edema is not significant in

group A and shows 50% result. Group B shows
no improvement in edema.

§ Effect of the therapy is not significant on pica in

both group.

§ Saptamrit lauh is effective in increasing the
hemoglobin percentage, RBC count, PCV, MCV,

MCH, MCHC, Serum Iron and decreasing TIBC.
Drug has shown very significant effect in all these
values at the level of “p” value <0.001.

§ Dhatri lauh is also effective in increasing the
hemoglobin percentage, RBC count, PCV, MCV,
MCH, MCHC, Serum Iron and decreasing TIBC.

Drug has shown significant effect in all these
values except serum iron and MCH. In serum
iron result is very significant and not significant

in MCH.

§ Percentage of relief is more in group A then
group B i.e. Saptamrit lauh proves more effective

than Dhatri lauh in this trial.

§ No side effect of the drugs is proved in the
present study. So the drugs are safe for the

anaemia in pregnants.

Thus it can be concluded that the Saptamrit
lauh is more effective than Dhatri lauh in treating the

pandu in garbhini. Since the sample of study is very
small, so the conclusion drawn is not the ultimate.
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Abstract-

Due to a hectic lifestyle in modern era, various psychological problems are tremendously increasing
in human beings and insomnia is one of them. Insomnia is a condition in which there may be difficulty in

sleeping, frequent or sustained awakening or early morning awakening. According to various studies it is
estimated that at least 10-20 % population suffering from insomnia and this number is increasing
continuously. Present study shows that Dashmoola taila dhara & Jala dhara are effective in the management

of Anidra (insomnia) and other accompanying symptoms such as yawning, drowsiness, malaise, fatigue, lack
of concentration, poor memory, and loss of lustre. With these treatments, all the patients developed a feeling
of well being, without having any side-effects.

Key words: Anidra, Dashmoola Taila dhara Insomnia, Jala dhara

‚Ê⁄Ê¢‡Ê

•ÊœÈÁŸ∑§ ÿÈª ◊¥ √ÿSÃ ¡ËflŸ øÿÊ¸ ∑§ ∑§Ê⁄áÊ ◊ŸÈcÿÊ¥ ◊¥ ’„ÈÃ ‚Ë ◊ŸÙºÒÁ„∑§ ‚◊SÿÊÿ¥ ’«UË Ã¡Ë ‚ ’…UÃË ¡Ê ⁄„Ë
„Ò¥ •ÊÒ⁄ ÁŸº˝ÊŸÊ‡Ê/•ÁŸº˝Ê ©Ÿ◊¥ ‚ ∞∑§ „Ò¥– •ÁŸº˝Ê fl„ ÁSÕÁÃ „Ò¥ Á¡‚◊¥ ∑§Á∆ŸÃÊ ‚ ŸË¥º •ÊŸÊ, ’Ê⁄ ’Ê⁄ ŸË¥º ‚ ¡ÊªŸÊ ÿÊ
∂ªÊÃÊ⁄ ¡Êª ⁄„ŸÊ, ‚È’„ ¡ÀºË ŸË¥º πÈ∂ ¡ÊŸÊ •ÊÁº „Ù ‚∑§Ã „Ò¥– •Ÿ∑§Ê¥ ‡ÊÙœÊ¢ ∑§ mÊ⁄Ê ¬ÃÊ ø∂ÃÊ „Ò¥ Á∑§ 10-20 ¬˝ÁÃ‡ÊÃ
¡Ÿ‚¢ÅÿÊ ÁŸº˝ÊŸÊ‡Ê ‚ ¬˝÷ÊÁflÃ „Ò¥ •ÊÒ⁄ ÿ„ ‚¢ÅÿÊ ∂ªÊÃÊ⁄ ’…UÃË ¡Ê ⁄„Ë „Ò¥–

¬˝SÃÈÃ ‡ÊÙœ ◊¥ ºπÊ ªÿÊ Á∑§ º‡Ê◊Í∂ üÊÎÃ ˇÊË⁄œÊ⁄Ê, º‡Ê◊Í∂ ÃÒ∂œÊ⁄Ê •ÊÒ⁄ ¡∂œÊ⁄Ê ÁŸº˝ÊŸÊ‡Ê ∞fl¢ ß‚∑§ ∂ˇÊáÊÊ¥ ¡Ò‚
¡Îê÷Ê, Ããº˝Ê, •¢ª◊º¸, •⁄ÁÃ, ◊ŸÙºı’¸Àÿ, S◊ÎÁÃºı’¸Àÿ, ∑§ÊÁãÃˇÊÿ •ÊÁº ∑§Ë ÁøÁ∑§à‚Ê ◊¥ ¬˝÷Êfl‡ÊÊ∂Ë ⁄„¥– ‚÷Ë •ÊÃÈ⁄Ê¥ ◊¥
Á’ŸÊ Á∑§‚Ë Áfl¬⁄ËÃ ¬˝÷Êfl ∑§ ¬˝ÁÃÁºŸ ∑§Ë øÿÊ¸ ◊¥ •ë¿UÊ ∂Ê÷ ◊„‚Í‚ Á∑§ÿÊ–
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Introduction

Ayurveda considers Nidra (sleep) as one of
the most important part of life, i.e. Trayopastambha
(the tri sub-pillars of life).[1] Acharya Charaka has

defined it as that happiness & misery, proper growth
and emaciation of body, good strength & weakness,
virility & sterility, knowledge & ignorance, the life &

death of as individual these all factors depend on
proper & improper sleep that one takes.[2] The
importance of sleep is also well accepted by modern

science, mainly because of its restorative functions
and importance in conservation of energy & growth.

Nidra is an outcome of relaxed mental state.

So whenever the functions of mana (~psyche) are
disturbed, the sleep also becomes disturbed. Anidra
(Insomnia), a condition of inadequate quality and

quantity of sleep may be a symptom of stressful
lifestyle, depressive illness, anxiety disorder and any
psychological conditions or any other pathological

conditions. Today’s competitive & stressful era has
produced several psychological disturbances in
human beings. It has been estimated that at least 10-

20 % of the population is suffering from insomnia and
in 15 % of these, the causes are unknown.  [3] In
developed western countries, it is affecting nearly 1/

3rd of the population, whereas in the developing
countries as India, the incidences are further
increasing day by day in the younger and middle age

group. As insomnia has emerged as a major health
hazard, the attention of professionals and researches
all over the world is now increasingly being drawn

on this particular problem. During the description of
Nidra, Acharyas have mentioned that Sharirika
Dosha Kapha, Manasika Dosha Tama, Chetana

Sthana Hridaya (heart), Mana and Sanjnavaha
Srotasa are responsible for its production. Hence it
is evident that the Vata Dosha, Pitta Dosha, Rajo

guna, Hridaya Mana and Sanjnavaha Srotas play an
important role in the formation of Samprapti or
pathogenesis of Anidra. Thus vitiation of these

factors leads to the disease of Anidra.

Need for Study

For the treatment of Anidra, various types of

anxiolytic, sedatives, and tranquilizers are being used
by modern physicians. Constant use of these drugs
for long times induce hangover effects, addiction and

a variety of neuroendocrine and hepatic side effects.
[4] Therefore, there is an urgent need of some safer
remedies for the management of insomnia.

Acharya Charaka has considered Vata Dosha
as a chief controller and stimulant of mind.  [5]

Stressors such as Chinta(anxiety), Shoka (grief),

Bhaya (fear), Krodha (anger) and other disturbed
manasabhava (objects of mind ), play an important
role in causing Anidra. Although Charak has given a

good description of Anidra as a disease, in the
chapter Ashtouninditiya adhyaya, but he has not
described the principles of its treatment in Chikitsa

Sthana.

Ayurveda has a very good approach towards
the treatment of Anidra through both internal and

external medications, which act by correcting the
disturbed mental faculties and pacifying the
provoked Vata Dosha. One such external therapeutic

procedure, Shirodhara is in fact a variety of
Moordhani Taila (application of oil on the head). [6]

It is a cost effective, potent panchakarma procedural

based external medication therapy of Ayurveda,
used to pacify all kinds of stressors by inducing the
state of tranquillity which leads to deep relaxation,

which ultimately helps in the normalization and
stabilization of mansabhava. Considering all above
facts, an effort was made to evaluate efficacy of

Dashmoola Taila Shirodhara and Jala Shirodhara
(Jala dhara) in Anidra.

Aims and Objectives of this study

l Conceptual and clinical studies on Anidra w.s.r.
to insomnia and its management with times

Efficacy of Dashmoola Taila Shirodhara and Jal Shirodhara in
Management of Anidra (Insomnia)

Singh Suneel Pal, Dr. Om Prakash Sharma

Clinical Study
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tested Ayurvedic principles.

l To establish the Ayurvedic treaties in the

management of Anidra.

l To establish the Nidrakara (anti-insomniac) effect
of Dashmoola taila dhara and Jala dhara in the

patients suffering from insomnia.

l To compare the efficacy of Nidrakara effects of
Dashmoola Taila dhara and Jaladhara.

MATERIALS AND METHODS

Selection of cases

20 clinically diagnosed patients of Anidra

were selected from OPD / IPD unit of PG Department
of Panchakarma, HAMCH, Dehradun. A regular
record of the assessment of all patients was

maintained on a performa prepared for the purpose.
Written informed consent was obtained from each
patient prior to the study.

Inclusion criteria

l Individuals between the age group of 16 to 60
years of both sexes, suffering from Anidra for a
minimum of one month duration were selected
randomly for the study.

l Insomnia with mild hypertension, mild
depression and anxiety, but without any other
complications or diseases.

Exclusion criteria

l Patients below 16 years and above 60 years of
age.

l Patients with major psychiatric illness like
schizophrenia, depressive psychosis, epilepsy.

l Patients with alcohol dependency or drug

dependency were excluded from the study.

l Patients having chronic illness like asthma,
malignancies, liver cirrhosis, chronic renal

failure, diabetes.

l Patients with acute illness like CVA, CCF, MI,
COPD, meningitis, acute pain conditions and

similar other disorders.

Pre treatment observations

Following details of the patients were noted

on the registration performa:

l Their demographic profile including their age,
sex, address, occupation, education, socio

economic status, marital status, life style,
addictions and dietary habits.

l Their detailed case history and physical, general

and systemic examination was noted, with a
focus on mental status examination.

l The classical Ayurvedic Ashtavidha and

Dashvidha pariksha (eight & tenfold method of
patient examination), including assessment of
Sharirika prakriti  (physical nature) and

Manasika prakriti (mental nature).

Administration of drug and treatment
schedule

20 registered, clinically diagnosed and
confirmed patients of Anidra were selected for the
present clinical trial and randomly divided into

following two groups of 10 patients each.

Group I: 10 patients were administered
Dashmoola Taila dhara, [7] for a period of 15 days,

with approximately 45 minutes in every sitting.

Group II: 10 patients were administered
Jala Dhara for a period of 15 days, for approximately

45 minutes in every sitting.

All the patients were advised to undergo
following laboratory investigations (if needed) before

starting the trial to rule out any other illness if
present and to exclude them from the trial.

l Blood - Routine hematological

examinations

l Urine - Routine and microscopic
examination

Follow up

Just after completion of treatment, patients
were followed for duration of 1 month. All the 20

patients completed the trial.

Criteria of assessment

Both subjective and clinical improvements

were employed for assessment of the impact of
therapy. Subjective criteria of evaluation included
both, the observations of patients and assessment by

the physician. Statistical analysis of the pre
treatment observations and post treatment recovery
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was done.

A. Subjective improvement

All the registered patients were specially
asked to report for any changes or improvement in
their feeling of well being and physical or mental

fitness following the therapy.

B. Clinical improvement

All the symptoms taken for the assessment of

clinical improvements were thoroughly examined

and the severity of each symptom was rated before
and after the trial.

The aforesaid observations were made on
seven main symptoms associated with insomnia,
along with a specific “sleep diary” assessment. Their

severity and post treatment improvement was
evaluated by providing points ranging from 0 to 4
(Table 1).

Table 1: Rating scale for various symptoms

S.No. Symptoms Grades Number (points) Percentage

1. Nil - 0 0 %

2. Mild + 1 25 %

3. Moderate ++ 2 50 %

4. Severe +++ 3 75 %

5. Extremely Marked ++++ 4 100 %

The aforesaid scoring was done for each symptom on the basis of following observations:

Score Jrimbha (Yawning) Tandra (Drowsiness)

0 = No Jrimbha in a day No Tandra after awakening

1 = one to two times in a day Tandra which lasts for only for a while after awakening

2 = four to six times in a day Tandra in the morning hours

3 = 7-10 times in a day Tandra till afternoon

4= More than 10 times in a day Tandra throughout the day Till bed time

Score Angamarda/Angasada (Malaise) Arati/Klama  (Fatigue & inertness)

0 = No Angamarda / Angasada after No tiredness after awakening

awakening

1 = Angamarda/Angasada lasting only for Tired and sluggish for less than1 hour in the
a while after awakening morning

2 = Angamarda / Angasada in the Tired and sluggish for 1-2 hours in the morning
morning hours

3 = Angamarda / Angasada till afternoon Tired and sluggish till noon

4 = Angamarda / Angasada throughout Tired and sluggish throughout the day
the day till bed time
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Score Manodourbalya (Lack of concentration) Smritidourbalya  (Poor memory)

0 = Can concentrate in the work more than 1 hour Memory intact

1 = Can concentrate in the work upto 1 hour Occasional forgetfulness,  not hampering
the activities

2 = Can concentrate in the work upto ½ hour only Frequent forgetfulness, mildly hampering

the activities

3 = Can concentrate in the work upto Frequent forgetfulness, moderately
15 minutes only hampering the activities

4 = Cannot concentrate at all. Forgetfulness common, which severely
hampers the day to day activities

Score Kanti kshaya (Loss of luster)

0= No change in luster

1 = Mild loss in luster

2 = Moderate loss in luster

3 = Significant loss in luster

4 = Drastic loss in luster

“Sleep diary” assessment

A “Sleep diary” was provided to each of the
registered patients. Through it, the patient was asked

to specifically report about the following nine
characteristics of sleep:

1. Sleeping time

All the patients were advised to go to bed
around 10:00 PM positively and to switch off the
light during sleep time.

2. Time interval in getting sleep

0 = Gets sleep within 30 minutes after going
to bed

1 = Gets sleep within 30 minutes to 1 hour
after going to bed

2 = Gets sleep within 1 hour to 1 ½ hours

after going to bed

3 = Gets sleep within 1 ½ hours to 2 hours
after going to bed

4 = Gets sleep after 2 hours or more after
going to bed

3. Sleep interruptions

0 = No awakening till morning after getting
sleep once

1 = Patient wakes up once at night

2 = Patient wakes up two times at night

3 = Patient wakes up three times at night

4 = Patient wakes up more than three times

at night

4. Wakeup time

All the patients registered for the clinical trial

were advised to maintain the proper time to get out
of bed around 6:00 – 6:30 AM daily.

5. Naps- during day time

0 = No naps throughout the day

1 = One nap in a day

2 = Two naps in a day

3 = Three naps in a day

4 = More than three naps in a day

6. Feeling

0 = Total fresh and active

1 = Moderate fresh and active

2 = Mild fresh and mild active

3 = Somewhat tired and sleepy

4 = Very tired and very sleepy
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7. Irritability

0 = Nil

1 = Slight irritation and is relieved within few
minutes

2 = Slight irritation and is relieved within one

hour

3 = Irritation which persists for few hours

4 = Irritation throughout the day

8. Total Duration of sleep

0 = 6-8 hours of sleep

1 = 5-6 hours of sleep

2 = 4-5 hours of sleep

3 = 3-4 hours of sleep

4 = Less than 3 hours of sleep

9. Sleep Quality

0 = Sleep without disturbances

1 = Sleep with slight disturbances

2 = Sleep with moderate disturbances

3 = Sleep with severe disturbances

4 = No sleep

Obervations

Maximum number of patients were male
i.e.14 (70%), 10 patients (50%) patients were of age

range between 20-30 years and 51-60 years, 15
patients (75%) patients were married, 18 patients
(80%) patients were Hindus, maximum number of

patients were house wife- 6 patients (30%), 09 (45%)
patients were educated at least up to secondary, 12
patients (60%) belonged to middle class and 12

patients (60%) were from urban area.

Maximum number of patients 12 (60%) were
of Vata Pittaja Prakriti, 16 patients (80%) were

Rajasika, 13 patients (65%) were of Madhyama
Saara, 11 patients (55%) had Madhyama type of
Samhanana and 13 (65%) of Madhayam satva. 12

patients (60%) had Madhyama Ahara, 9 patients
(45%) had Madhyama Vyayama Shakti and 11 (55%)

were of Kroora koshtha. Onset was gradual in 100%
patients. Regarding Anindra, chronicity of more than

1½ years was found in 11 patients (45%), 4 patients
(20%) had Anidra since six months to one year
duration and  in 5 patients (25%) illness was present

since last six months.

Jrimbha (yawning), Tandra (drowsiness),
Arati/Klama (fatigue), Manodourbalya  (lack of

concentration), Smritidourbalya (lack of memory),
Angamarda/ Angasada (malaise) and Kanti kshaya
(loss of luster) were the signs found in the patients

in the descending order percentage wise 100%,
100%, 93.33, 90%, 76.66%, 76.66% and 73.33.
93.33% patients were found to be anxious and 53.33

% patients were depressed.

RESULTS

Improvement observed in various

parameters of Anidra was as follows:

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Journal of  Ayurveda Vol.VIII    No.4  Oct-Dec 2014

 76

Table 2: Pattern of clinical recovery of symptoms in 10 patients of Anidra (Insomnia)
treated with Dashmoola taila Shirodhara in Group I

S. Symptoms                 Mean Relief SD± SE± t p Res-

No (n= 10) B T A T Diff. % ults

1 Jrimbha (Yawning) 2.6 0 . 7 1.9 73.0 0.56 0 . 1 7 10.58 <0.001 HS

2 Tandra (Drowsiness) 2.8 0 . 7 2.1 75.0 0.73 0.23 9.00 <0.001 HS

3 Angamarda/Angasada 2 . 7 0.8 1.9 7 0 . 3 7 0.56 0 . 1 7 10.58 <0.001 HS
(Malaise)

4 Arati/Klama 2.9 0.9 2.0 68.96 0.66 0.21 9.48 <0.001 HS
(Fatigue/ Inertness)

5 Manodourbalya (Lack 3.0 1.0 2.0 66.66 0.66 0.21 9.48 <0.01 HS

of concentration)

6 Smritidourbalya 2.2 0.8 1.4 63.0 0.69 0.22 6.33 <0.001 HS
(Poor memory)

7 Kantikshaya 2.2 0.8 1.6 66.6 0.69 0.22 7.23 <0.001 HS
(loss of luster)

Table 3: Pattern of recovery in “Sleep Diary” assessment in10 patients of Anidra treated

with Dashmoola taila Shirodhara in Group I

S. Symptoms                 Mean Relief SD± SE± t p Res-

No (n= 10) B T A T Diff. % ults

1 . Time interval in getting 2.0 0.6 1.4 70.00 0.69 0.22 6.33 <0.001 HS
sleep

2. Sleep interruption 2.6 0 . 7 1.9 7 3 . 0 7 0.56 0 . 1 7 10.58 <0.001 HS

3. Naps-During  day time 2.1 0.6 1.5 71.42 0.52 0.16 9.00 <0.001 HS

4. Feeling 2 . 7 0 . 7 2.0 74.07 0.66 0.21 9.48 <0.001 HS

5. Irritability 2.9 0.8 2.1 72.41 0.87 0.27 7.58 <0.001 HS

6. Total duration of sleep 2.4 0.5 1.9 79.16 0.56 0 . 1 7 10.58 <0.001 HS

7 . Sleep quality 2.1 0.5 1.6 76.19 0.84 0.26 6.00 <0.001 HS
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Table 4: Showing the pattern of clinical recovery of symptoms in 10 patients of Anidra
treated with Jala Shirodhara in Group II

S. Symptoms                 Mean Relief SD± SE± t p Res-

No (n= 10) B T A T Diff. % ults

1 Jrimbha (Yawning) 2 . 7 1 .1 1.6 59.25 0.73 0.23 9.00 <0.001 HS

2 Tandra (Drowsiness) 2.4 0.9 1.5 62.5 0.52 0.16 9.00 <0.001 HS

3 Angamarda/Angasada 2.6 1.0 1.6 61.53 0.51 0.16 9.79 <0.001 HS
(Malaise)

4 Arati/Klama (Fatigue 2.8 1.2 1.6 57.14 0.51 0.16 9.79 <0.001 HS
/ Inertness)

5 Manodourbalya (Lack 1.0 0.5 0.5 50.0 0.52 0.16 3.0 <0.05 S

of concentration)

6 Smritidourbalya 1 .1 0.6 0.5 45.4 0.52 0.16 3.0 <0.05 S
(Poor memory)

7 Kantikshaya 1.9 0.8 1.1 57.89 0.31 0.10 11.00 <0.001 HS
(loss of luster)

Table 5: Showing the pattern of recovery in “Sleep Diary” assessment in10 patients of

Anidra treated with Jala Shirodhara in Group II

S. Symptoms                 Mean Relief SD± SE± t p Res-

No (n= 10) B T A T Diff. % ults

1 . Time interval in  getting 2.3 0.5 1.8 78.26 0.63 0.2 9.00 <0.001 HS
asleep

2. Sleep interruptions 2.1 0.8 1.3 61.90 0.48 0.15 8.51 <0.001 HS

3. Naps-During Day time 2.0 0.8 1.2 60.0 0.42 0.16 9.00 <0.001 HS

4. Feeling 2.4 0.9 1.5 62.5 0.52 0.16 9.00 <0.001 HS

5. Irritability 2.3 0.9 1.4 60.86 0.51 0.16 8.57 <0.001 HS

6. Total Duration of sleep 2.4 0.8 1.6 66.66 0.96 0.30 5.23 <0.001 HS

7 . Sleep Quality 2.3 0.9 1.4 60.86 0.51 0.16 8.57 <0.001 HS

HS= Highly Significant, S= Significant, NS= Not Significant
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Following charts clearly depict the percentage improvement in various parameters in both
the groups:
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Kantikshaya (loss of luster) is due to Vata
and pitta prakopa i.e. Shyavatarunta. Again, oil is

vata pacifying and milk also balances Bharajaka
pitta. This is probably why improvement in this sign
was seen to be highly significant only in group I.

Although improvement in ‘time interval in
getting sleep’ was highly significant in both the
groups, Jala dhara was relatively better in doing so.

This could be because of an earlier concentration
stage found in this group.

As recurrence of symptoms was minimum in

group II, so for long term benefits, Dashmoola oil
Shirodhara can be considered to be better than water
(Jala dhara).

Although the Shirodhara and Jala dhara are
clinically found to be effective in insomnia, their
exact mode of action is yet not clear. An attempt is

being made here in following sub-sections to suggest
its probable mode of action, mainly on the basis of
textual references.

RESULTS

Mode of action of Dashmoola Taila Dhara in
Anidra

In the present study, the Dashmoola taila
was used because Dashmoola and tila taila, both are
considered best in vata disorders and hence their

synergetic action may control the aggravated vata
more rapidly. As there is dominance of vata in
insomnia, sarshapa taila was replaced with tila tail

in the Dashmoola taila used in this study.

Bhavaprakasha has described that the drugs
under Dashamula Taila have ushna virya,

tridoshahara and vedanasthapaka (resets the pain
receptors) properties, due to which it might have
balanced the vitiated Vata - Pitta doshas in this

disease. Sneha is having snighda (unctuous), guru
(heavy) and ushna (hot) qualities, which are
contrary to vata, therefore sneha is considered best

in controlling vata aggravation, along with its bonus
property of giving instant feeling of happiness to the
mind. When oil is refined with Dashmoola dravayas,

the vata pacifying potency of the so obtained
combination gets further increased many more
times.[8]

The therapeutic effect in insomnia may be

Effect of therapy on various signs and
symptoms

Group I: Highly significant improvement
was seen on Jrimbha, Tandra, Angamarda, Arati,
Manodourbalya, Smritidourbalya and Kantikshaya &

in Sleep diary.

Group II: Highly significant improvement
was seen in Jrimbha, Tandra, Angamarda, Arati,

Kantikshaya & in Sleep diary.   Significant
improvement was observed in Manodourbalya and
Smritidourbalya.

On the completion of follow up study, it was
also found that in group II (Jala dhara) there was a
mild recurrence of symptoms in few cases, but in

Dashmoola taila Shirodhara group, the recurrence
was minimum.

DISCUSSION

Statistical analysis of the effect of therapy in
both the groups, on each sign and symptom revealed
following facts.

Jrmbha (yawning), Angamarda / Angashada
(malaise), Tandra (drowsiness- due to vitiated vata
and reduced kapha), Arati / Klama (fatigue &

inertness) Kantikshaya (loss of luster) and sleep
interruption occur due to vitiation of vata. In
general, oils are best to pacify vata, Dashmoola

maintains the equilibrium of tridoshas, milk has
vata-pitta pacifying property, and the procedure of
Shirodhara in itself has a vata pacifying effect. This

is probably the reason behind the highly significant
improvement seen in aforesaid symptoms in patients
of both the treatment groups. For the same reasons,

a highly significant improvement was seen in both
the groups, regarding time interval in getting asleep,
naps-during day time, feeling (general well being),

irritability, total duration of sleep and sleep quality.

Although Manodourbalya (lack of
concentration) and Smritidourbalya (loss of

memory) are also caused due to Vata  prakopa,
there is also an incidental association of Chitt
anavaesthita with it. Oil and Shirodhara are best in

the management of this condition. This is probably
why improvement in these symptoms was highly
significant in group I, whereas it was seen to be only

significant in group II (Jala dhara treated group).
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due to diffusion of Dashmoola drugs with sneha
through the fine pores present over the forehead,

quite similar to the procedures like Abhayanga
(massage), Snana (bathing), Udvartana (massage
with dry herbal drugs), Parisheka (spraying).

Moreover, there is also a possibility that certain
amount of the drugs may also get absorbed by
application of such substances on the skin.

Mode of action of Jala dhara

Although clinically the efficacy of Jala dhara
has been proved, it is a difficult task to understand

the mode of action of Jala dhara.

In Jala dhara, the patient is asked to lie
down in supine position as in Shavasana (a flat lying

position in a relaxed state of mind and body), the
position used for relaxation in Yogic science. Again
during Jala dhara, the patients are asked to

concentrate on the forehead i.e. in between
eyebrows. This serves to temporarily detach the
patient from the surroundings and thus helps him to

calm his/her stressful mind. As the patient
concentrates on this particular place, the thought
process gradually decreases and eventually the entire

physiology also probably goes on in relaxing state.
Jala dhara pacifies Vata dosha by its calming and
penetrating effect, whereas calms the Pitta dosha by

its cooling effects.

In this way, Jala dhara may be offering its
beneficial effect in Anidra.

Mode of action of Shirodhara

According to Ayurvedic view:

l Shirodhara works as Samvahana (gentle

massage) on the head, and this re-establishes the
functions of Vata and Mana, because
sparshendriya (skin) is the Chetsamvahi

(inherently association with mind) and the
Vyapaka (widespread) vata is seated in it. [9-10]

l Continuous flow of Shirodhara on Shira improves

the Dhi (intellect), Dhiriti (restraint) and dhyana
(concentration) i.e. there is balance of Raja and
Tama dosha and improvement of Satva guna.

l Through its mechanical effect, Shirodhara re-
establishes the functional integrity between the
doshas located in Shira or Hridaya i.e. Prana,

Udana and Vyana Vayu, Sadhaka Pitta and
Tarpaka Kapha.

l The forehead and head are areas of many vital
spots (marma) as mentioned in Ayurvedic
classics. Mainly Sringataka, Sthapani, Utkshepa

and Avarta Marmas (the vital points in the head)
are situated in this region. According to Acharya
Bhela, the site of Chitta (mind) is Bhrumadhya

(region between two eyebrows) i.e. Sthapani
Marma and buddhi-vaiseshika Alochaka pitta
also situated on this region. The Shirodhara helps

the patient to concentrate on this essential area,
which eventually leads to stability in the
functions of mind.

According to Yogic concepts:

l Shirodhara is believed to act at the level of Yogic
Chakras. It stimulates the supreme Chakras i.e.

Aagya Chakra and Sahasrara Chakra which are
situated in the head region. These Chakras
govern all the vital energies in the body. Due to

the stimulation of these Chakras, the individual
achieves a good mental condition. Hence,
conditions like Anidra are really benefitted by

the Shirodhara.

l In yogic sciences, there are a number of
procedures explained for relaxation of body and

mind. So the procedures like meditation and
relaxation cause the mind to come down to a
tranquil state and thus they reduce the stress and

help in normal and better functioning of the mind.
Most of the benefits of meditation and relaxation
are seen to be achieved by the procedure of

Shirodhara. The method of Shirodhara may even
produce effects similar to that of “Yoga nidra”
technique in yogic science.

l In Shirodhara, the patient is asked to lie down
in supine position as in Shavasana. This position
in itself is used for relaxation in Yogic science.

l In Yogic philosophies, the natural path of
respiration (invisible) is told to be present over
forehead and any obstruction in it is said to lead

to psychic ailments. The continuous pouring act
in Shirodhra may serve to remove such
obstructions in this path and thus alleviate

ailments as insomnia.
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According to Modern science:

Modern explanation for the therapeutic effect

of Shirodhara can be made on the background of
following important anatomical and physiological
modern considerations regarding sleep:

l The thalamus, basal forebrain and medullary

reticular formation are held responsible for
sleep.

l An axial "core" of neurons extends from the
brainstem rostrally, up to the basal forebrain.
Complex commingling of neuronal groups occurs

at many points along this brainstem-forebrain
axis. A cluster of ?- aminobutyric acid (GABA)
and gabaninergic neurons in the Ventrolateral

Preoptic (VLPO) hypothalamus is selectively
activated coincident with sleep onset.

l Raphe nuclei of the brainstem then bring the
amount of serotonin and catecholamine to the

normal stage inducing the sleep.

l Secretion of a variety of sleep promoting

substances including prostaglandins D2 ,muramyl
dipeptide, interleukin 1, fatty acif primary amides
and melatonin that have hypnotic effect.

l Suprachiasmatic nuclei (SCN) of the
hypothalamus acts as a central neural pacemaker

for driving the endogenous circadian rhythms in
humans. This rhythm is mediated by Retino-
hypothalamic tract, which is monosynaptic

pathway linking retina to the SCN.

The therapeutic effects of Shirodhara can be
due to one or more of the following reasons:

1 . In the procedure of Shirodhara, particular
pressure and vibration may get created over the
forehead. These vibrations may get amplified by

the hollow sinus present in the frontal bone.
These may then be transmitted inwards through
the fluid medium of cerebrospinal fluid (CSF).

This vibration, along with a mildly increased
temperature, may stimulate the higher centers in
a positive way. [11]

2. According to the modern science, forebrain is
the site of behaviour, concentration and
intelligence. Shirodhara may stimulate the

forebrain and produce improvement in these
qualities.

3. How to cite this article: Singh Suneel Pal: Efficacy
of Dashmoola Taila Dhara & Jala Dhara In

Management of Anidra (Insomnia). Source of
Support: Nil

Conflict of Interest: None declared.

It has been explained in modern text books that
pressure has an effect on impulse conduction
through tactile and thermo receptors. If

prolonged pressure is applied to a nerve,
impulse conduction is interrupted and the
concerned part of the body may go to rest. In

Dhara therapy, prolonged and continuous
pressure due to pouring of the medicated liquids
may thus cause tranquility of mind and induce

natural sleep.

4. Continuous flow of lukewarm liquid may dilate
the blood vessels and thus increase the blood

flow through the brain. It thereafter circulates
and warms rest of the body too. It has been
proved that higher the body temperature, longer

will be the sleep.

5. The space between the two eyebrows is the seat
of pituitary and pineal gland. As we know,

pituitary gland is one of the main glands of the
endocrine system. Shirodhara may stimulate it
by its penetrating effect, which decreases the

brain cortisone and adrenaline level,
synchronizes the brain wave (alpha waves),
strengthens the mind and spirit and this

continues even after the relaxation.

CONCLUSION

On the basis of this study, it can be concluded

that:

l Anidra been compared with Insomnia because
predominant complaint is of difficulty in initiating

or maintaining sleep.

l Both, as per Ayurveda and modern science,
Anidra occurs as a symptom in various diseases

and not as a single disease entity.

l Vata dosha, Pitta dosha, Rajo guna, Hridaya,
Mana and Sanjnavaha srotas (sensory channels)

play an important role in the pathogenesis of
Anidra. Thus vitiation of these factors leads to
the disease Anidra.
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l Anidra has been included under 80  Vata
Nanatmaja Vikaras and hence vitiation of vata

is found in almost all the cases anidra.

l Most of the patients were of Rajasika prakriti.
Manashika nidana (psychological causes) were

seen in most of these patients. All the patients
were found to be under stress and chinta was the
most common complaint reported by all the

patients.

l High incidence of this disease was found in males
and that too in the males of growing age (20-30)

and advancing ages i.e. above the 50 years of
age, which is mainly due to modern lifestyle.

l Manasika Nidanas as well as Psychic stress are

the main causative factors of this disease. So,
along with medicines, psychic management
which ultimately provides ‘Manah Sukham’ has

been described by our ancient acharyas.

l A Panchakarma based procedure, Shirodhara, is
a better and safer way to manage Anidra /

insomnia. It acts by counteracting the disturbed
Manasika Bhavas, i.e. the stressors, which
eventually produces tranquility of mind and

induces the sleep.

l Dashmoola taila Shirodhara was found most
effective in producing improvement in all the

parameters in both the groups, except in time
interval in getting sleep.

l Mild recurrence of symptoms was seen in group

II. Therefore for long term benefits, Dashmoola
oil (Shirodhara) appears to be more promising
than plain water (Jala dhara).

l Irrespective of the liquid used in Shirodhara, it
extends some additional therapeutic benefits as
meditation effect, enhancement of Satva guna

and balancing the Raja and Tama doshas.

It can therefore be concluded that
Shirodhara is a very good and safe remedy for

management of Insomnia, if the patients abide by the
Nidana parivarjana & proper pathya rules. But a
further study on larger groups of patients is needed

to affirm these data.
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Abstract:

GudaBhamsa (Rectal prolapse) is one of the common disease occurs in anorectal region. If not treated
properly, this will lead to irreducibility and gangrene. Objective of medicine includes “Giving a person, the

possible better quality of life”. From this perspective, the study was undertaken, to know the effect of
Pratisaraneeya Kshara in the management of GudaBhamsa (Rectal prolapse) in 20 cases. Two assessment
criteria have taken in this study, one is Degree of Prolapse and the other is anal sphincter tonicity, which is

measured by a self-designed instrument “Hemantha Kumar Modified Sphincterometer”.The study
shows that Pratisaraneeya Kshara is having a significant effect onGudaBhramsa (Rectal prolapse).

‚Ê⁄Ê°≥Ê—

ªÈº÷˝¢≥Ê (⁄Ä≈‹ ¬˝Ù‹å‚), ªÈº ¬˝º≥Ê ◊ „ÙŸ flÊ‹Ë ∞∑§ ‚Ê◊Êãÿ √ÿÊÁœ „Ò– ß‚∑§Ë ‚„Ë M§¬ ◊ ÁøÁ∑§à‚Ê Ÿ„Ë ∑§⁄Ÿ
¬⁄ ÉÊÊÃ∑§ ©¬Œ˝flÊ¥ ¡Ò‚ ∑§ÙÕ •ÊÁº, ∑‘ „ÙŸ ∑§Ë ‚ê÷ÊflŸÊ ⁄„ÃË „Ò– Á∑§‚Ë ÷Ë •ÊÒ·œ ∑§Ê ©g≥ÿ ¬ËÁ«UÃ ∑‘ ¡ËflŸ∑§Ù ‚„¡
’ŸÊŸÊ „Ò, ß‚Ë ©g≥ÿ ∑§Ù äÿÊŸ ◊ ⁄πÃ „È∞ ¬˝ÁÃ‚Ê⁄áÊËÿ ˇÊÊ⁄ ∑§Ê ¬˝÷Êfl ¡ÊŸŸ „ÃÈ, ªÈº÷˝¢≥Ê (⁄Ä≈‹ ¬˝Ù‹å‚) ∑‘ 20 ⁄ÙÁªÿÙ
¬⁄ ÿ„ •äÿÿŸ Á∑§ÿÊ ªÿÊ „Ò– ß‚ •äÿÿŸ ◊ ªÈº÷˝¢≥Ê (⁄Ä≈‹ ¬˝Ù‹å‚) ∑§Ë Á«Uª˝Ë ∞fl¢ ªÈº ÁS»§ãÄ≈⁄ ∑§Ë ≈ÙŸ ∑§Ù ◊Ê¬ ∑§Ê
•ÊœÊ⁄ ’ŸÊÿÊ ªÿÊ ∞fl¢ ªÈº ÁS»§ãÄ≈⁄ ∑§Ë ≈ÙŸ ∑§Ù Sflÿ¢ mÊ⁄Ê ÁŸÁ◊¸Ã “„◊ãÕÊ ∑È§◊Ê⁄ ◊ÙÁ«U$»§Êß«UÁS»§ãÄ≈⁄Ù◊Ë≈⁄” mÊ⁄Ê ◊Ê¬Ê ªÿÊ
„Ò– •äÿÿŸ ∑‘ ¬pÊÃ˜ ªÈº÷˝¢≥Ê (⁄Ä≈‹ ¬˝Ù‹å‚) √ÿÊÁœ ◊ ¬˝ÁÃ‚Ê⁄áÊËÿ ˇÊÊ⁄ ¬˝ÿÙª ©¬ÿÙªË Á‚h „È•Ê „Ò–

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Vol.VIII    No.4  Oct-Dec 2014 Journal of  Ayurveda

 85

Introduction:

Rectal prolapse is a surgical condition,
occurs when a mucosal or full thickness layer of

rectal tissue slides through the anal orifice. This
usually occurs during evacuation. Initially, patients
are usually unaware of this event. However, with

repeated episodes it worsens and eventually a
portion of the rectum begins to be pushed through
the anal canal or to become prolapsed.

Sushruta’s Para surgical procedures in
treating surgical diseases are considered to be a great
contribution to the field of surgery. ‘Gudabhramsha’

with its clinical presentation, signs and symptoms can
be compared with ‘Rectal prolapse’. Pratisaraneeya
Kshara Karma is described in ‘Arsha Chikitsa’, in the

context of ‘Brushta Guda’ (Rectal prolapse), which is
said to be the effective one1. However, the idea of
present work is to find out the effectiveness of

Apamarga Pratisaraneeya Kshara Karma in the
management of Gudabhramsha and open the new
way of treatment which are simple procedure,

economical, better acceptability and alternative to
surgery.

Materials And Methods:

In an observational study, 20 patients were
selected randomly and were assigned in a single
group. All the patients received Pratisaraneeya

Kshara Karma.

Drugs and Equipments

Apamarga Teekshna Pratisaraneeya Kshara,

Proctoscope, Slit proctoscope, Darvimukha Shalaka,
Nimbu swarasa, Lukewarm water, Yastimadhu taila.

Procedure

Patient is held in lithotomy position, after
giving local anaesthesia.  Slit proctoscope was
introduced and the mucosa was gently scraped with

the rough surface of the Darvimukha Shalaka. Then
Kshara was applied on the healthy mucosa, till the

Evaluate The Efficacy Of Pratisaraneeya Kshara In The
Management Of Gudabhramsa (Rectal Prolapse)

Prof. P. Hemantha Kumar

Clinical Study

colour of the mucosa turned to black (Pakwa
Jamboophala Varna). It was cleaned with plain
lukewarm water and Nimbu swarasa wash was given.

This procedure was repeated all around the anal
canal. Then anal canal was packed with Vartis soaked
in Yashtimadhu Taila.

Assessment Criteria:

Degree of prolapse Score

No prolapse Grade 0

Mucosal prolapse Grade 1

Reduced back itself in to Grade 2
anal canal

Manually has to reduce back Grade 3

Not reducing back Grade 4
(irreducible)

Anal sphincter tonicity

For assessing the anal sphincter tonicity, I
designed an instrument named as Hemantha

Kumar Modified Sphincterometer. Anal
sphincter tonicity is measured by self gradation
method as follows:

80 – 100 mm of Hg Grade 0

100 – 120 mm of Hg Grade 1

120 – 140 mm of Hg Grade 2

140 – 160 mm of Hg Grade 3

160 – 180 mm of Hg Grade 4
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Results:

Degree of Prolapse of 20 cases of Rectal Prolapse

Days Mean Difference in mean Percentage

B.T. at 0 day 2.35 2.15 91.4

A.T. at 1st day 0.2

B.T. at 0 day 2.35 2.15 91.4

A.T. at 2nd day 0.2

B.T. at 0 day 2.35 2.15 91.4

A.T. at 3rd day 0.2

B.T. at 0 day 2.35 2.15 91.4

A.T. at 7th day 0.2

B.T. at 0 day 2.35 2.05 87.23

A.T. at 1st month 0.3

B.T. at 0 day 2.35 2.05 87.23

A.T. at 6th month 0.3

Observations in the improvement of Degree of Rectal prolapse showed that, on first day it was 91.4%
improvement. On 2nd, 3rd, and 7th day also it was 91.4% improvement. But at the end of first month, due to

recurrence occurred in some cases the improvement in degree of prolapse was decreased from 91.4% to
87.23%. On 6th month also it was 87.23%.

                          Anal Sphincter Tonicity of 20 cases of Rectal Prolapse

Days Mean Difference in mean Percentage

B.T. at 0 day 2.35

A.T. at 7th day 0.15 2.2 93.61

B.T. at 0 day 2.35

A.T. at 1st month 0.15 2.2 93.61

B.T. at 0 day 2.35

A.T. at 6th month 0.15 2.2 93.61

Observation in the improvement of anal
sphincter tonicity showed that on 7th day it was
93.61% improvement and it was maintained through

out the study. At the end of 6th month also it was
93.61%.

Discussion:

This Para surgical procedure is early
ambulatory, better acceptability, no surgical
complications, cost effective and minimal

recurrence.

 Dietary habit of the patients in the present

study shows, 40%patients were a vegetarian and 60%
patients were mixed food habit. The non-vegetarian

items such as meat, fish, and egg are having less fiber
content, which will increase the constipation.
Constipation will increase the intra abdominal

pressure, which is considered as one of the main
causative factor for Rectal Prolapse. Acharya
Sushruta explains the word ‘Pravahana’. Pravahana

is straining at the time of defaecation. Constipation,
which causes excessive straining while defaecation,
justifies the above findings
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In the present study, the improvement of
Degree of Rectal prolapse showed that, on first day

it was 91.4% improvement. On 2nd, 3rd, and 7th day
also it was 91.4% improvement. But at the end of first
month, due to recurrence occurred in some cases the

improvement in degree of prolapse was decreased
from 91.4% to 87.23%. On 6th month also it was
87.23%.

 The overall improvement of this study is
85% patients got maximum improvement, 10%
patients got moderate improvement and 5% patients

did not get any relief.

Probable Mode Of Action:

Apamarga Kshara prepared for this study is

with PH 13.5 and is effective in the treatment of
Rectal Prolapse.The Pratisaraneeya Kshara Karma
acts on rectal mucosa by producing aseptic

inflammation, sloughing of necrosed tissue within
7-10 days and leads to caustic fibrosis. The mucus
membrane becomes fixed to the muscular coat and

increases the tonicity of anal sphincters and reduces

the rectal prolapse.

Conclusion:

One of the main achievements of this study
is a trial that had been made to evaluate normal anal
sphincter tonicity with the help of a self-designed

instrument i.e. “Hemantha Kumar modified
sphincterometer”. It is found that the normal anal
sphincter tonicity lies between 80-100 mm of Hg

with an average of 95.04 mm of Hg. After collecting
all the research data, clinical profiles, reports,
observations and results of this study, the efficacy

of Pratisaraneeya Kshara Karma appears to be very
effective in Rectal Prolapse, which is simple
procedure, economical, better acceptable and

minimal recurrence. Hence it can be suggested in
place of surgery.
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Abstract

Allergic rhinitis is a common clinical condition found in general practice which can be correlated to
Vataja Pratisyaya. This study was conducted to evaluate the efficacy of Pathadi taila nasya & Vyaghri haritaki

rasayana in Vataja Pratishyaya w.s.r. to Allergic rhinitis. Hence 200 clinically diagnosed patients of Vataja
Pratishyaya were randomly divided into 4 groups with 50 patients in each group. In Group A, Pathadi taila
nasya for done for 7 days, in group B, Vyaghree hareetaki Rasayana was administered. In group C, the

patients were administered combined treatment and Group D was treated as observational group with out
any intervention. The symptoms of the disease were recorded as per the history given by the patients and
the data was graded according to the gradation index. Statistical analysis was made on the basis of data

collected before and after treatment. The Subjective Parameters were Kshavathu (Sneezing), Tanu Srava (Nasal
Discharge), Nasa Avarodha (Nasal Obstruction), Kandu (itching), Shirashoola (headache) and Anosmia. The
Objective Parameters were Anterior Rhinoscopy and Absolute Eosinophillic Count adviced before and after

Treatment.

The present study shows significant effect in controlling all the signs and symptoms of Pratishyaya
with Pathadi taila nasya and Vyaghreee haritaki Rasayana and the combined treatment showed better

response. In the observational group the patients had no relief in symptoms which shows that this disease
needs medications which will help in alleviating the symptoms of Vataja Pratishyaya.

Key words:  Vataja Pratishyaya, Nasya, Rasayana, Pathadi Taila, Vyaghree Haritaki, Allergic rhinitis.

‚Ê⁄UÊ¥‡Ê-

•ŸÈ¡¸ÃÊ ¡ãÿ ¬˝ÁÃ‡ÿÊÿ (∞‹Á¡¸∑§ ⁄ÊÿŸÊßÁ≈‚) ‚Ê◊Êãÿ √ÿfl„Ê⁄ ◊¥ ¬ÊÿÊ ¡ÊŸ flÊ‹Ê ∞∑§ •Ê◊ ŸÒºÊÁŸ∑§ ⁄Ùª „Ò–
•ŸÈ¡¸ÃÊ ¡ãÿ ¬˝ÁÃ‡ÿÊÿ (∞‹Á¡¸∑§ ⁄ÊÿŸÊßÁ≈‚) ⁄Ùª ‚ ¬ÍáÊ¸ÃÿÊ ⁄UÊª ◊ÈQ§ Ÿ„Ë¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò, ◊ÊG ‹ÊˇÊÁáÊ∑§ ÁøÁ∑§à‚Ê
¿UÙ«∏∑§⁄ ‚◊ÊŸÊ¢Ã⁄ ÁøÁ∑§à‚Ê ÁflôÊÊŸ ∑‘ ˇÊG ◊¥ ∑§Ùß¸ ¬ÍáÊ¸ ÁøÁ∑§à‚Ê √ÿflSÕÊ Ÿ„Ë¥ „Ò ¬˝ÁÃ∑Í§‹ ‹ˇÊáÊÙ¥ ‚ Áfl◊ÈQ§ „ÊŸ ∑§ Á‹∞
‹Ë ¡ÊŸ flÊ‹Ë •ÊÒ·ÁœÿÊ¥ ∑‘ •‚⁄ ∑§Ë fl¡„ ‚ •ŸÈ¡¸ÃÊ ¡ãÿ ¬˝ÁÃ‡ÿÊÿ (∞‹Á¡¸∑§ ⁄ÊÿŸÊßÁ≈‚) ∑‘ ∑§Ê⁄áÊ  ÿÊ ÃÙ ‚Ëœ ÿÊ
¬⁄ÙˇÊ M§¬ ‚, ¡ËflŸ ∑§Ë ªÈáÊflûÊÊ ∑§◊ „ÙÃË „Ò •ÊÒ⁄ ‚Ê◊ÊÁ¡∑§ •ÊÒ⁄ ∑§Êÿ¸∑§◊Ù¸ ◊¥ ºÈÁflœÊ „ÙÃË „Ò¥– flÊÃ¡ ¬˝ÁÃ≥ÿÊÿ ◊¥ ¡‹Ëÿ
dÊfl ∞fl◊˜ •ÁÃÁ⁄Q§ ¿UË¥∑§Ÿ ¡Ò‚Ë Áfl≥Ê·ÃÊ•Ê ∑‘ ∑§Ê⁄áÊ ß‚∑§Ù •ŸÈ¡¸ÃÊ ¡ãÿ ¬˝ÁÃ‡ÿÊÿ (∞‹Á¡¸∑§ ⁄ÊÿŸÊßÁ≈‚) ∑‘ ‚ÊÕ ‚„‚¢’h
Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò–

•ÊÿÈfl¸º ◊¥ ŸSÿ, ⁄‚ÊÿŸ, ÉÊÎÃ¬ÊŸ, ◊Ê¢‚ ⁄‚ ‚flŸ •ÊÁº ¡Ò‚ ÁflÁ÷ÛÊ ©¬øÊ⁄Ù ∑§Ê flÊÃ¡ ¬˝ÁÃ≥ÿÊÿ ◊¥ ‚È¤ÊÊfl ÁºÿÊ
ªÿÊ „Ò– •ÊÿÈfl¸Áº∑§ ©¬øÊ⁄ mÊ⁄Ê •ŸÈ¡¸ÃÊ ∑§Ê⁄∑§Ù¥ ∑‘ ÁflM§h ¬˝ÁÃ⁄Ùœ ˇÊ◊ÃÊ ¬˝ºÊŸ ∑§⁄Ÿ •ÊÒ⁄ ¬˝ÁÃ⁄ˇÊÊ ◊¥ ‚ÈœÊ⁄ ∞fl◊ ⁄ÙªË ∑§Ë
≥ÊÊ⁄ËÁ⁄∑§ •ÊÒ⁄ ◊ÊŸÁ‚∑§ SflÊSâÿ ∑§Ù ’…U∏ÊflÊ ºŸ „ÃÈ ¡Ù⁄ ÁºÿÊ–

 ŸSÿ ©äfl¸¡GÈªÃ Áfl∑§Ê⁄Ù ∑§Ë üÊD ÁøÁ∑§à‚Ê „Ò ∞fl◊˜ ŸÊ‚ÊªÃ ⁄ÙªÙ¥ ◊¥ ŸSÿ Áfl≥Ê· ÁøÁ∑§à‚Ê „Ò– ⁄‚ÊÿŸ ÁøÁ∑§à‚Ê
¬˝ÁÃ⁄Ùœ ˇÊ◊ÃÊ ∑§Ù ◊¡’ÍÃ ’ŸÊÃË „Ò, Á¡‚∑‘ ∑§Ê⁄áÊ ¬˝ÁÃ⁄Ùœ∑§ ˇÊ◊ÃÊ ’…U∏ ¡ÊÃË „Ò •ÊÒ⁄ ≥ÊÙÕ ∑§◊ „Ù ¡ÊÃÊ „Ò– flÃ¸◊ÊŸ •äÿÿŸ
◊¥ flÊÃ¡ ¬˝ÁÃ≥ÿÊÿ ‚ ¬ËÁ«∏Ã ⁄ÙÁªÿÙ¥ ◊¥ ¬Ê∆ÊÁº Ã‹ ŸSÿ ∞fl◊ √ÿÊÉÊ˝Ë „⁄ËÃ∑§Ë ⁄‚ÊÿŸ ∑§Ê ‚Ê¢ÁÅÿ∑§Ëÿ ◊„àfl¬ÍáÊ¸ ¬˝÷Êfl
º≥ÊÊ¸ÿÊ ªÿÊ „Ò–
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Allergic rhinitis is a common health problem
for which many patients do not seek appropriate

medical care. Although not a life treating condition
in most cases, it has a substantial impact on public
health and economy. According to findings in a

recent study, the illness resulted in more than 6
million missed work days, two million missed school
days and too reduced activity days. These figures are

certainly higher today because of the higher cost of
new medications and increasing prevalence of this
condition. The male-female ratio is almost equal in

Allergic rhinitis. This condition affects individuals
younger than 45 years of age, may start as young as
2 years and reaches a peak in those aged 30 years

and gradually decreases thereafter.

The clinical features of Vataja Pratisyaya or
Allergic Rhinitis are Ksavathu (severe sneezing), Tanu

srava (watery discharge), Mukha shosha (dryness of
mouth), Swaropaghata (weakness of speech), Nasa
avarodha (obstruction) Nasa and Shiro Vyatha (pain

inside the nose and headache), and sensation of ants
crawling around the eyebrows.1 The cardinal feature
of Vataja Pratisyaya is Akasmat Vridhi and Shanti

i.e. sudden onset and relief of symptoms. Vataja
Pratisyaya may be correlated with Allergic rhinitis
in which excess sneezing with watery discharge is the

cardinal feature.

Samanya Pratisyaya nidanas includes
exposure to Avashyaya (mist, fog, and snow), Anila

and Dhooma sewana (exposure to breeze, dust and
polluted air), Ambu krida (water sports) and drinking
water from other places (not accustomed). Asatmiya

aahara and vihara is also an important factor in
manifestation of this condition. By these causes the
doshas with the predominance of vata, getting

aggravated affects nasal cavity and causes Vataj
Pratisyaya.2 The symptoms of Allergic rhinitis
manifest as soon as the allergen enters the nose

causing sneezing, Rhinorrhoea, and congestion in
early phase. The late phase reaction begins two to
four hours later leading to chronic inflammation.

Ayurveda has suggested various treatments
for Vataja Pratisyaya like Nasya, Rasayana,

Ghritapana, Mamsa rasa sevana etc.3 Hence there is
a need to find a safe, economic and easily available
remedy for Vataja Pratisyaya. Among the vast

preparations Pathadi taila nasya4 & Vyaghri haritaki
rasayana5 were selected for the present study. Shiro
Virechana or Nasya is considered to be the best

treatment for Urdhvajatrugata Vikaras and is the
treatment of choice in Nasagata rogas (Nasal
disorders).6 Rasayana therapy increases immunity,

builds up resistance and decreases the inflammation.
It also builds up Ojus which is chiefly involved in
increasing the immunity and which takes place in a

period of one month as per Sushruta. Hence the
Rasayana therapy was given for a duration of one
month, for Ojovardhana. Immunotherapy is specially

indicated for patients whose symptoms are not well
controlled with avoidance measures and
pharmacotherapy. Vyaghri haritaki rasayana having

similar effect improves the immunity of the person
and provides resistance against various allergens.
The ingredients of Pathadi taila and Vyaghree

haritaki rasayana are also easily available & cost
effective. Hence this study was conducted to prove
the efficacy of above drugs titled as “The Role Of

Pathadi Taila Nasya And Vyaghri Haritaki
Rasayana In Vataja Pratisyaya With Special
Referance To Allergic Rhinitis”

Aims and Objectives:-

1 . Complete exploration of the Ayurvedic text to
define the equivalent terminology for Allergic

rhinitis.

2. To study the effectiveness of the drugs namely
Pathadi Taila Nasya and Vyaghree Haritaki

Rasayana in Vataja Pratishyaya w.s.r. to Allergic
rhinitis.

3. To study the symptomotology of the disease with

out any treatment.

Role of Pathadi Taila Nasya and Vyaghree Haritaki Rasayana
in Vataja Pratishyaya w.s.r Allergic Rhinitis.

Dr Shamsa Fiaz

Clinical Study
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Materials and Methods:-

200 Patients with classical features of Vataja

Pratisyaya were selected from OPD/IPD of Shalakya
Tantra, SDM College of Ayurveda and Hospital,
Hassan after obtaining their consent. Case study was

random and patients were selected regardless of the
age, sex, caste, creed or religion etc. Histories of all
patients were recorded according to the proforma.

All the patients were followed up every 15 days
interval for 2 months after commencement of trial.

Collection of Drugs

All the raw materials were procured and
purchased from reliable Ayurvedic raw material
vendor who was GMP certified.

Method of Preparation:

Ingredients of Pathadi taila: It contains
the drugs namely Patha (Cissampelos pariera),

Moorva (Marsdenia tenacissima), Jati (Jasminum
officinale), Haridra (Curcuma longa), Daruharidra
(Berbaris aristata) and Pippali (Piper longum)

processed with Tila taila.

Method: First kashaya was prepared using
all raw drugs. Then four parts of moorchita tila taila

was added and boiled on manda agni till it attained
Mridu Snehspaka Lakshsna which was assessed by
kalka becoming sticky on touch due to the presence

of traces of water and producing crackling sound
when kept on fire. Then it was filtered, stored and
used for nasya karma.6 ( Nasarodadhikara cha. 44 sl. 743 p)

Ingrediants of Vyaghri haritaki: It
contains Kantakari panchanga (Solanum
xanthocarpum), Haritaki (Terminalia chebula),

Purana guda (Gaggery), Shunti (Zingeber officinalis),
Maricha (Piper nigrum), Pippali (Piper longum),
Makshika (Honey), Prakshepaka dravyas like Twak

(Cinnamomum zeylanicum), Patra (Cinnamomum
tamala), Ela (Elettaria cardamomum), Nagakesara
(Mesua ferrea) and water in required quantity and

processed according to granthokta vidhi.

Method: Haritaki free from seed was made
into a paste form after steaming in Dola Yantra. Then

it was boiled with guda adding kantakari, shunti,
maricha and pippali. When paka lakshanas were
attained, the prakshepaka dravyas were added and

taken out from agni. When it become swangasheeta,

madhu was added to it and mixed well and thus
Vyaghree haritaki Lehya was prepared as per  Lehya

kalpana.

3) Tila Taila was used for  Mukha Abhyanga

Methodology

Nasya karma

Poorva karma: the patient was made to lie
in supine position with head at a lower level and

abhyanga was done to Mukha and lalata pradesha
with Tila taila followed by hot water fomentation.

Pradhana karma: Eight drops of Pathadi

taila was administered to one nostril after closing the
other nostril with index finger. Same process was
repeated for the other nostril.

Paschat karma: the patient was advised to
gargle with warm Saline water and instructed to
avoid Sheeta upachara, virudha aahara and vihara

sevana.

Rasayana chikitsa

Poorva karma: Patient was given Mridu

Virechana with  Avipattikara choorna  5 grams twice
daily consecutively for 3 days.

Pradhana karma: Patient was given 10

gms of Vyaghree haritaki rasayana prepared from
S.D.M Pharmacy, Udupi in early morning on empty
stomach with warm milk as Anupana for a period of

one month.

Paschat karma: Patient was instructed to
avoid Vyavaya for one month.

Criteria for selection of patients:-

1. Inclusion criteria:-

l Patient of different age groups between 8 to 60

years where selected irrespective of sex,
occupation, and religion and socio economic
status.

l Patients suffering from symptoms of Vataja
Pratisyaya especially Allergic Rhinitis where
taken up for the study.

2. Exclusion criteria:-

l Severe nasal obstruction i.e. severe DNS,
adhesion of nasal cavity, nasal polyp.
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l Active systemic disorders like hypertension,
diabetes mellitus, cancer, renal, hepatic and

gastrointestinal diseases.

l Pregnancy and lactation.

l Received allergen injections in previous 2 years.

l Regular medications for AR or cold and other
Allergic disorders.

l Vasomotor rhinitis and rhinitis medicamentosa.

l Systemic corticosteroid used within recent 3
months or nasal corticosteroid within 15 days.

Method of study:-

Plan of study includes total number of case
samples to be studied. After careful examination,
200 patients of Allergic rhinitis were selected from

the OPD of Shalakya Tantra of S.D.M, College of
Ayurveda and Hospital, Hassan and divided
randomly into four trial groups.

Trial groups:-

1 . Group A as Nasya Group: 50 patients were treated
with Pathadi taila Nasya daily for seven days.

2. Group B as Oral Group: 50 patients were treated

with Vyaghree hareetaki lehya 10gms twice a day
for 30 days with milk. as Anupana for one month.

3. Group C as Mixed Group: 50 patients were
administered Pathadi taila Nasya for one week and
10 gms of Vyaghree haritaki rasayana internally

twice daily with warm milk for one month.

4. Group D as Observational group / Control Group:
50 patients of Vataja pratishyaya were observed

without giving any treatment for 7 days.

Duration of trial: 30 days for Vyaghree
Haritaki Lehya and & 7 days for Pathadi taila nasya.

Follow Up: After completion of trial the
follow up was done once in 15 days for a period of 2
months.

Criteria of Assessment of results:-

1. Subjective criteria: -

Grading and scoring system was adopted for

assessing each symptom before the commencement
of trial and after completion of trial. The overall
score of each symptom was recorded as shown in the

table.

Table 1: Showing the Gradation Index

S.N. Signs & Symptoms Score Score Score Score Score

0 1 2 3 4

1 Itching in Nose, palate 0 1-5 6-10 11-15 >15 / day
& pharynx

2 Excessive sneezing 0 1-10 11-20 21-30 >30/day

3 Thin & watery nasal 0 1 hanky/  2 hanky/ 3hanky >3 hanky/
discharge day day /day day

4 Nasal obstruction 0 Occasional Obstruction Obstruction in Forceful
obstruction At night  Day & night opening

5 Nasal congestion 0 Capillary Arterial Bluish Reddish

engorgement  engorgement pink

6 Mucosal edema 0 2 mm 3 mm 4 mm Complete

7 Head ache 0 Only occasional intermittent continuous

heaviness  headache headache headache
disturbing

daily routine

8 Anosmia 0 occasional Intermittent continuous Total loss
of smell
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2. Objective criteria:-

TEC (Total Eosinophilic Count)

Statistical Analysis:-

The information gathered regarding
demographic data was given in percentage. The

scoring of criteria’s of assessment was analyzed

statistically in terms of B.T. (Before treatment), A.T.
(After treatment), and results of non parametric data

were analyzed on the basis of Wilcoxon Rank Sums
test and ‘Student’s t test’ was applied on parametric
data. In the intergroup comparison Dunn’s post test

was calculated followed by the Kruskal-Wallis test
(nonparametric comparison of three or more
groups).

Observations & Results

Table N0 2: Showing the Observations

S. No. Observations Predominance Percentage

1 Age 20 to 40 years 73%

2 Sex Male 54%

3 Religion Hindu 87.5%

4 Habitat Anupa Desha 46.5%

5 Socio-economic status Upper Class 43.5%

6 Diet Non Vegetarian 84.5%

7 Prakriti Vatakapha, Kaphavata 31.5%, 26.5%

8 Chronicity 1 to 3 years 39%

9 Nidana Avashyaya, Vata atapa 22%, !2.5%, 16.5%,
sevana, Raja, Dhooma  !3.5%

1 0 Occupation Housewifes, students, 34.5%, 15%,

teachers, Agriculturist 8%, 6.5%

Table 3: Showing the effect of Trial Drugs on Signs and Symptoms of Pratishaya

SL Symptom Group Level Score Score S Z P Sign
sum mean

1 Sneezing A BT 1225 24.50 612 14.147 <0.0001 S

AT 612 12.25

B BT 496 15.50 248 6.840 <0.0001 S

AT 248 7 . 7 5

C BT 1 2 7 5 25.00 6 3 7 16.593 <0.0001 S

AT 6375 12.50

D BT 293 12.00 150 0.724 0.469 NS

AT 150 6.0
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2 Nasal blockage A BT 1 2 7 5 25.00 6 3 7 15.847 <.0001 S

AT 6 3 7 12.50

B BT 7 4 1 19.00 3 7 0 8.239 <.0001 S

AT 3 7 0 9.75

C BT 1165 24.00 588 13.008 <.0001 S

AT 588 12.00

D BT 300 12.00 150 0.405 0.686 NS

AT 150 6.00

3 Nasal Discharge A BT 1 1 7 6 24.00 588 13.040 <.00001 S

AT 588 12.00

B BT 1081 23.00 540 12.813 <0.0001 S

AT 540 11.50

C BT 1031 22.50 5 1 7 12.000 <0.0001 S

AT 5 1 7 11.25

D BT 120 7.50 60 0.468 0.640 NS

AT 60 3.75

4 Nasal congestion A BT 1 1 7 6 24.00 588 12.542 <0.0001 S

AT 588 12.00

B BT 780 19.50 390 9.436 <0.0001 S

AT 390 9.75

C BT 1225 24.50 612 15.598 <.0001 S

AT 612 12.25

D BT 153 8.50 7 6 0.227 0.820 NS

AT 7 6 4.25

5 Headache A BT 946 21.50 4 7 3 10.719 <0.0001 S

AT 4 7 3 16.75

B BT 990 22.00 495 13.764 <0.0001 S

AT 495 11.00

C BT 1128 23.50 564 15.087 <0.0001 S

AT 546 11 .75

D BT 325 12.50 162 0.893 0.372 NS

AT 162 6.25
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6 Anosmia A BT 1081 23.00 540 11.002 <0.0001 S

AT 540 11.50

B BT 305 13.00 1 7 5 5.858 <0.0001 S

AT 1 7 5 6.50

C BT 1225 24.50 612 17.515 <0.0001 S

AT 612 12.25

D BT 378 13.50 189 0.375 0.708 NS

AT 189 6.75

7 Mucosal edema A BT 1035 22.50 5 1 7 10.837 <0.0001 S

AT 5 1 7 11.25

B BT 635 18.50 351 3.353 <0.0001 S

AT 351 9.25

C BT 1 1 7 6 24.00 588 13.967 <0.0001 S

AT 588 12.00

D BT 240 12.00 150 0.375 0.708 NS

AT 150 6.00

8 Itching A BT 861 20.50 430 10.975 0.0001 S

AT 430 10.25

B BT 1035 22.50 5 1 7 3.908 <0.0001 S

AT 5 1 7 11.25

C BT 1128 23.50 564 14.848 <.0001 S

AT 564 11 .75

D BT 300 12.00 150 0.893 0.372 NS

AT 150 6.00

The resuls observed in Group A, group B, group C and group D on signs and symptoms of Pratishyaya
showed statistically significant (p <0.0001) result in all the signs and symptoms of pratishyaya in all the

groups except group D (p > 0.05) which showed statistically insignificant result.

Table 4: Showing the effect of therapy on AEC in all the groups

AEC Mean SD SE T P Remarks

B T A T D ± ±

Group A 416.94 409.06 7.88 31.628 4.473 1.762 >0.05 NS

Group B 437.94 428.00 9.800 16.536 2.338 4.191 >0.05 NS

Group C 463.22 452.62 10.600 30.731 4.346 2.439 >0.05 NS

Group D 501.34 501.7 0.36 1.439 0.2036 1.769 >0.05 NS
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In the present study, there was 1.88%
reduction in AEC count in group A, 2.23% in group

B, 2.28 % in group C and -0.07 in group D which was
statistically insignificant with P >0.05.

Comparative efficacy of therapy in different

groups:

Comparison between 4 groups with respect to
symptom score was statistically evaluated by Tukey

test and showed statistically insignificant difference
(P <0.001) in treatment between group A, group B
and group C which shows that all the three groups

were equally effective when used alone or in
combined therapy.

Discussion

In Ayurvedic classics the term Pratishyaya
covers a broad spectrum of Nasal and Para nasal
infections. This disease can occur as a separate

entity, symptom of other systemic pathology or as
a complication of other diseases. While explaining
Nidana,  it has been said that the causative factors

for the diseases of  Nasa are responsible for the
disease Pratishyaya. Also the predisposing factors
such as heredity, climatic and emotional disturbances

too have their role in its causation. Along with these;
excessive coitus, injury to head, inhalants such as
dust, pollen etc. ingestants such as eggs, fish etc.

Mithyaviharas like exposure to cold air, suppression
of natural urges also cause Pratishyaya.7 Moreover
Kashyapa has described the causative factors such as

Dvividha Dugdha Pana, Atijalakreeda, Atijalapana to
be the causative factors in children.

Thus our Acharyas have clearly mentioned

the allergic factors like dust, fumes, which cause
paroxysmal sneezing and rhinorrhoea. Head injury,
seasonal variations, suppression of natural urges etc.

are other factors which can initiate pathology. The
Poorvaroopa lakshanas like sneezing, heaviness in
head etc. are due to the initial body act of removing

the pathogens so that a full disease manifestation can
be prevented.8 Concept of allergy in Ayurveda is
extended up to the knowledge of understanding the

unwholesome dietary substances being produced by
mixing incompatible foods together called as
‘Viruddhahara’. While explaining Satmyata and

asatyamta of the body is another instance of
understanding suitable / unsuitable substances,

which may create unwanted reactions, is known as
allergy.

Nasya is the chief Sodhana procedure
selected because this is a procedure which performs
Uttamanga Shuddhi. Sneha- Sweda which is

performed during Nasya procedure will liquefy the
Dosha and can easily be expelled by Nasya karma.
Dhuma Pana which is performed after Nasya also

helps to clear the pathway procdure will liquefy the
Dosha and can easily be expelled by Nasya karma.
Dhuma Pana which is performed after Nasya also

helps to clear the pathways.9 Pathadi taila  contains
the drugs namely Patha, Haridradwaya, Murwa,
Pippali and Jatiphala processed with Tila taila as per

Taila paka vidhi. Vyaghri Haritaki as a Rasayana
contains Kantakari panchanga, Haritaki, Purana guda,
Trikatu, Makshika, Chaturjata (Pippali, Pippali mula,

chavya, chitraka ) and water in required quantity
and processed according to granthokta vidhi.

Discussion on observations:

Age: Even though there is not much
variation in the incidence of age in present clinical
study, the minimum age of the patient registered for

this study was 10 years and the maximum was 60
years. Out of which 73% of the patients were in the
age group of 21-40 yrs. So this study coincides with

the previous research data stating, “Peak age
distribution in young adult hood and most patients
develop symptoms by age 20 years.

 Sex: Sex wise distribution shows maximum
number of pts were male (54%) and female patients
were 45% which indicates that males are commonly

exposed to outdoor atmosphere and also female
patients neglect their problems and do not approach
the doctors

  Occupation: The chief occupations of the
patients noted in this study were house wife’s
(34.5%), students (15%), Teachers (8%), Agriculturist

(6.5%), and driver (6%). Occupation wise distribution
noted that, allergic rhinitis is prevalent in those who
are exposed to dust, wind and extreme atmospheric

conditions. This observation supports the statement
saying “The development of allergy, in addition to
genetic predisposition, depends up on exposure to

environmental allergens

Nidana: Most of the Nidana described in the
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classics were observed in patients with Vataja
Pratishyaya. Especially Nidanas like Vata & Atapa

Sevana (12.5%), Raja Sevana (16.5%), Dhooma
Sevana (13.5%), Avashyaya (22%), Ritu Vaishamya
(6%) Ahita Ahara(17%) were reported. These can

either act as Chaya karana or directly as Prakopa
karana.

Severity: The incidence of severity of the

disease showed that 40% of patients experienced
severe symptoms and 33.5% of patients suffered with
moderate degree of symptom and 26.5% suffered

from mild symptoms. This coincides with opinion
statement that “Allergic Rhinitis is a common cause
for morbidity

 Reliving factors: In most of the patients,
there were few reliving factors like sneezing and
nasal discharge which were relived naturally by

afternoon i.e. when the atmosphere is hot. Nasal
blockage was relieved by hot fomentation. Few
patients got relief by using medicines. Only

symptomatic relief was achieved by above factors;
that hindered them to carry out their day to day
activities. This shows that the condition was severe

and affecting the routine work of the patients.

Aggravating factors: Aggravating factors
included Cold weather (37%), Dust (26.5%) and early

morning (29%) and few were allergic to parthenium
weeds (7.5%). It is observed that, in most of the
patients, sneezing got aggravated when exposed to

dust, this can be clearly justified as this is a part of
Samprapti mentioned in the classics, and supports
the statement saying that “Urban pollution

particularly dust and fumes may be one factor
responsible for triggering the symptoms of Allergic
Rhinitis

 Diet: Maximum number of patients had the
habit of taking Non vegetarian diet or mixed diet.
This might be one of the reasons to produce

Pratishyaya in these patients. Hence, proving that
Guru Ahara is one of the Nidana to cause Vataja
Pratishyaya.

Prakruti: This distribution showed that
maximum number of patients in this study were of
Kaphavata Prakruti (26.5%) and Vatakapha (31.5%)

and Pittakapha (7.5%), Kaphapitta( 7.5%), Pittavata
(8.5%) and Vatapitta (8%) All the Doshas are involved

in the manifestation of Vataja Pratishyaya, persons
with Kaphavata and Vatakapha and Pittakaphaja

Prakruti are found predominant in this present
clinical study and might be due to the effect of
Anoopa Desha.

Habitat: Habit wise distribution of patients
in the present study noted that Vataja Pratishyaya
was more prevalent (46.5%) in Anupa Desha than in

Jangala (29.5%) and Sadharana (24%). As per
classics Sheeta Sevana is the first etiological factor
for causing Pratishyaya. Cloudy atmosphere, cold

climate and sudden change of temperature are the
characteristic features of Anoopa Desha. The same is
proved in the present clinical study.

Chronicity: Patients with the onset of
disease between 1–3 years were 39%, between 4-6
years were 17%, 7-9 years were 13%, less than one

year were 28.5% and only 2.5% were having the
chronicity more than 9 years.

Discussion on Clinical features

Sneezing: It is observed that, sneezing was
present in 100% of patients and it was intermittent
in 29% of cases, in 48% it was occasional and in 23%

it was continuous. In most of the patients sneezing
was seen when exposed to dust, mist, wind, and
smoke. This is due to histamine release acting

through reflex action of body to expel out the
unnatural and irritating substances. In chronic stage
the sneezing was reduced than in acute stage of the

disease.

Nasal Discharge:10 Nasal discharge was
found in 100% of patients out of which 57.5% had

watery and 42.5% had mucoid discharge. Other
observations seen were 33% of patient had scanty
discharge and 63% had continuous discharge. These

types of discharges are seen in non infectious
rhinitis, due to the response of seromucous glands
to mast cells mediators. It correlates with the

statement giving that; Non-infectious rhinitis is
characterized on the basis of allergy assessment and
nasal secretion, the level of secretion correlates with

the severity of nasal symptoms.

Nasal Blockage : Out of 200 patients 96%
had nasal blockage. In which 57.5% had congested

turbinate, 35% had hypertrophied turbinate, 7.5%
had deviated nasal septum with turbinate
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hypertrophy. Nasal obstruction in allergic rhinitis is
due to vascular engorgement, with resulting

vasodilatation and edema formation. Continuous
engorgement and edema may result in other
pathologies like congested mucosa, turbinate

hypertrophy etc.

Nasal congestion: 38.5% of the patients
had nasal congestion with mucosal changes,  50%

had pale purplish nasal mucosa and 11.5% had
normal nasal mucosa with pink colour. In allergic
rhinitis nasal mucosa appears pale or bluish, boggy

with swelling. Congested mucosa indicates the active
stage of infection, while light purple mucosa is seen
in marked venous stasis, pale and edematous

mucosa is indicative of chronicity

Mucosal edema:  86% patients had mucosal
edema with congested nasal mucosa.

Type of Rhinitis: Data shows that out of
200 patients 82% of patients suffered from perennial
variety and 18% from seasonal allergic rhinitis. Main

cause for perennial allergy is house dust, fumes,
smoke, wind etc

Family history: Family history of Allergy

was reported in 19% of patients; where as majority
of patients (81%) had no family history. By this data
it can be inferred that “a great risk of allergic rhinitis

exists if parents are atopic. However, the cause of
allergic rhinitis appears to be multifactorial, and a
person with no family history of allergic rhinitis can

also develop allergic rhinitis.

Associate symptoms: The associated
complaints commonly seen in this study were

headache (50%), itching in throat, palate, eyes (36%)
and anosmia (33%)

Headache: The heaviness of the head and

headache might be due to associated sinusitis
resulting from chronicity of the condition or
hypertrophy of turbinates pressing the sensitive

nerve endings on septum causing reflex headache.

Itching: Itching in throat, palate, and eyes
are common features in allergic rhinitis resulting

from histamine release and neural reflexes.

Anosmia: It was observed that Anosmia
was seen in 33% of patient which was intermittent in

nature, and this impaired sense of smell was

observed only during the nasal block. This proves the
fact that, “obstacle caused by the swollen turbinate

which is prevalent in allergic and vasomotor rhinitis
prevent the odors reaching the olfactory area leading
to anosmia or hyposmia”.

Conclusion

In group A, B & C highly significant
improvement was observed in almost all the signs

and symptoms of Pratishyaya, at the level of
p<0.001 excluding  AEC count which was found to
be non significant with p>0.05. In group C, greater

improvement was noted in signs and symptoms of
Pratishyaya whereas in group A and B almost equal
results were observed with mild variations. This

shows that Group C which received combined
treatment of Pathadi taila nasya and Vyaghreee
haritaki Rasayana, is the most effective group when

compared with Group A which received Pathadi taila
nasya  and B which received Vyaghree haritaki
rasayana. In group D, which was not administered

with any treatment there was not much improvement
in the signs and symptoms of Pratishyaya with
p>0.05 with non significant relief.
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Pharmacological and Ethnobotanical studies of  Boerhavia
diffusa Linn. : A review

*Dr. Vidyadhish A. Kashikar, **Dr. Kedar Lal Meena , ***Prof. Omprakash Upadhyaya

Pharmacological Study

Abstract-

Medicinal plants are part of human society to combat diseases, from the down of civilization. Now

days the global scenario is supporting the development of Ayurvedic drugs with proven medicinal properties
on modern scientific point of view. B. diffusa is used as an Ayurvedic medicine in India and Unani medicine
in Arab countries for the treatment of diabetes, stress, dyspepsia, abdominal pain, inflammation, jaundice,

enlargement of spleen and congestive

heart failure. Punarnava has attracted lot of attention due to its prevalent uses in Ayurvedic system
of medicine. Ethnobotanical  and pharmacological studies have revealed adaptogenic, analgesic, anti-

inflammatory, anti fibrinolytic, antidiabetic, antifertility, antilymphoproliferative, anti-metastatic,
antimicrobial, antioxidant, antiestrogenic, antistress, anti-viral, chemopreventive, diuretic,  hepatoprotective,
immuno suppressive, immunomodulatory, insecticidal, and radioprotective activities of Boerhavia diffusa

Linn. Present review enlightens these pharmacological studies.

Key words – Boerhavia, diffusa, pharmacological, plant extract, alkaloids.

‚Ê⁄Ê¢≥Ê-

•ÊÒ·œËÿ Œ˝√ÿ ÁflÁ÷ÛÊ √ÿÊÁœÿÙ¥ ∑§Ê ‚◊ÊÉÊÊÃ ∑§⁄Ÿ¥ „ÃÈ ÷Ê⁄ÃËÿ ‚èÿÃÊ ∑‘ ◊Í‹ ‚ „Ë ◊ÊŸfl ‚◊Ê¡ ∑§Ê •Á÷ÛÊ •X
⁄„ „Ò¥– flÃ¸◊ÊŸ ¬Á⁄U¬˝ˇÿ ◊¥ flÒÁE∑§ ¬Á⁄≤≥ÿ ÷Ë •ÊÒ·œËÿ ªÈáÊœ◊¸ÿÈQ§ flŸS¬ÁÃÿÙ¥ ∑‘ Áfl∑§Ê‚ ∑§Ê ‚◊Õ¸Ÿ ∑§⁄ ⁄„Ê „Ò¥–¬ÈŸŸ¸flÊ
ÿ„ Œ˝√ÿ ÷Ê⁄Ã ◊¥ •ÊÿÈfl¸ºËÿ •ÊÒ·Áœ ∑‘ M§¬ ◊¥ ÃÕÊ •⁄’ ◊¥ ÿÈŸÊŸË •ÊÒ·Áœ ∑‘ M§¬ ◊ ¬˝◊„, ◊ÊŸÁ‚∑§ •fl‚Êº, •¡ËáÊ¸,
©º⁄≥ÊÍ‹, ≥ÊÙÕ, ∑§Ê◊‹Ê, ¬£Ë„ÊflÎÁh, NÁm∑Î§ÁÃ ßàÿÊÁº ⁄ÙªÙ¥ ∑§Ë ÁøÁ∑§à‚Ê ◊¥ ©¬ÿÙª ◊ ‹ÊÿÊ ¡ÊÃÊ ⁄„Ê „Ò¥– ¬ÈŸŸ¸flÊ ©‚∑‘ •ÊÿÈfļºÙQ§
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Introduction

Boerhavia diffusa, also known as punarnava,
is a herbaceous member of the family Nyctaginaceae.

The genus was named for Herman Boerhaave, a
Dutch botanist, and the genus name is frequently
misspelled as "Boerhaavia". It occurs abundantly as

a weed throughout India. Boerhavia diffusa L. is a
wild perennial herb which may be encountered in
different terrestrial habitats, ranging from managed

grasslands, wastelands, agro-ecosystems to large
forest gaps. It has a long history of uses by
indigenous and tribal people and in Ayurvedic or

natural herbal medicines. It is a creeping and
spreading perennial herb, with a stout root-stock and
many erect or spreading branches. Out of the 40

species of this genus, five are found in India – B.
diffusa, B. chinensis, B. erecta, B. rependa, and B.
rubicund.

The whole plant and preferably the roots are
effectively used to cure several diseases including
Jaundice. The root and aerial parts of Boerhavia

diffusa were used in Ayurveda for the treatment of
inflammation. It has English name also called spread
hogweed. It is very useful in curing all type of health

problems.

Boerhavia species have been of keen interest
in phytochemical and pharmacological research due

to their excellent medicinal values. They are rich
sources of alkaloids, steroids and flavones. Boerhavia
diffusa Linn. (Punarnava) has attracted a lot of

attention due to its prevalent uses in Ayurvedic
system of medicine. It is an important rejuvenative
drug used in Ayurveda.

Pharmacological and Ethnobotanical studies of  Boerhavia
diffusa Linn. : A review

Dr. Vidyadhish A. Kashikar, Dr. Kedar Lal Meena , Prof. Omprakash Upadhyaya

Pharmacological Study

Scientific Classification

Kingdom: Plantae

unranked: Angiosperms

unranked: Eudicots

unranked: Core eudicots

Order: Caryophyllales

Family: Nyctaginaceae

Genus: Boerhavia

Species: diffusa

Plant Morphology

The roots are very variable diffusely
branched low spreading or creeping herbaceous
perennial with an elongated fusiform or tapering tap

root. The stems are numerous; 1-2 m long arises

from the crown of the root, slender, round, nodose,
jointed and often reddish or purplish in color. The

leaves are simple, opposite, short petiolate,
exstipulate, unequal in each pair, 2.5-5 cm long by
1-4.5 cm wide, oblong or suborbicular, acute, obtuse
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or rounded at apex, cordate, rounded or truncate at
base, entire or wavy along the margin, subfleshy,

glabrous or sparingly hairy above, silvery white
beneath, petioles 0.7-3 cm long, slender, deeply
grooved above. The flowers are small, regular, sessile

or subsessile, pale rose to pink, in irregular clusters
of 4-10, small umbels on extra axillary peduncles.
Perianth-short, tubular about 3mm long and deeply

constricted at the middle. The lower tubular part is
greenish, persistent and is covered with glandular
hairs. The upper limb is light rode, funnel shaped and

5 lobed. The stamens are 2 or 3, Filaments united in
the ovary at the base and not exerted outside of the
perianth. The anthers are small and 2 celled. The

ovaries are small completely covered by the
perianth. The fruits are very small, one seeded and
enclosed in persistent lower half the perianth. The

perianth is covered with sticky glandular hairs.

Ethnobotanical Uses

In Purulia (West Bengal), tribals eat this plant

as vegetable. Boerhavia leaves are cooked and eaten
in Assam, where it is commonly found in the
markets. Its roots are used in the treatment of piles

by the inhabitants of the Garhwal Himalaya
(Uttaranchal). The root paste is used to cure bloody
dysentery by the Bhils of the Jhabua district in

Madhya Pradesh. The decoction of the plant is given
in the treatment of nodules in the body. The root
juice is used in treating asthma, scanty urine, and

internal inflammation disorders. Boerhavia diffusa is
used for curing ailments such as leukorrhea,
rheumatism, and stomach ache by the Sahariya tribe

in the Lalitpur district of Uttar Pradesh. This plant
is also used by the tribes of Ambikapur district
(Madhya Pradesh) for the treatment of elephantiasis.

In the Indo-Nepal Himalayan terai region, the tribals
harvest this plant for medicinal purposes, mainly for
flushing out the renal system, and to treat seminal

weakness and blood pressure.

In India, B. diffusa has a long history of
medicinal use in the Ayurveda and Unani forms of

medicine. Different plant parts used as an appetizer,
alexiteric, eye tonic, flushing out the renal system,
to treat seminal weakness and blood pressure and so

on. Seeds are used as tonic, expectorant,
carminative lumbago, scabies, scorpionsting, blood
purifier, and useful in muscular pain. Its roots are

used in treating jaundice, ascites, anasarca, sentry
urine, internal inflammations, asthma, piles, the plain

juice used as an antidote for rat-poisoning. In Brazil
the plant as a whole or its extracts is used for
albuminuria, beri-beri, bile insufficiency, cystitis,

edema, gallstones, gonorrhea, guinea worms,
hepatitis, hypertension, jaundice, kidney disorders,
kidney stones, liver disorders, liver support,

nephritis, renal disorders, sclerosis (liver), snakebite,
spleen (enlarged), urinary disorders, urinary
retention and gallbladder problems. In Guatemala it

is used for erysipelas, guinea worms,  while in Iran
it is used for abdominal pain, anemia, asthma, blood
purification, cancer, cataracts, childbirth, cholera,

constipation, cough, debility, digestive sluggishness,
dropsy, dyspepsia, edema, eye problems, fever,
gonorrhea, guinea worms, heart ailments, heart

disease, hemorrhages (childbirth), hemorrhages
(thoracic), hemorrhoids, inflammation (internal),
internal parasites, jaundice, kidney disorders, kidney

stones, lactation aid, liver disorders, liver support,
menstrual disorders, renal insufficiency, rheumatism,
snakebite, spleen (enlarged), urinary disorders,

weakness, and as a diuretic and expectorant. In Iraq
it is used for oedema, gonorrhea, hives, intestinal
gas, jaundice, joint pain, lumbago, nephritis, and as

an appetite stimulant, diuretic and expectorant. In
Nigeria, it is used for abscesses, asthma, boils,
convulsions, epilepsy, fever, guinea worms, and as

an expectorant and laxative. In West Africa it is used
for abortion, guinea worms, menstrual irregularities,
and as an aphrodisiac. In tropical Africa the boiled

roots are applied to ulcers, abscesses and to assist
in the extraction of Guinea worm. The boiled roots
and leaves are considered expectorant and febrifuge,

and in large doses emetic. A decoction of the aerial
parts is also taken to treat gastro-intestinal pains,
convulsions, intestinal worms and to regulate

menstruation. In Mauritania the seeds are ground
and made into cakes which are cooked and eaten as
a remedy for dysentery.

Dried leaves are used in dhoomapana
(smoking) in treatment of bronchial asthma. The leaf
decoction is an excellent expectorant when decocted

with punarnava (Boerhavia diffusa) and then
combined with ginger juice and black pepper.1
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Phytochemistry Of Boerhavia Diffusa

The Boerhavia diffusa plant contains a large

number of such compounds as flavonoids, alkaloids,
steroids, triterpenoids, lipids, lignins, carbohydrates,
proteins, and glycoproteins. Punarnavine

(C17H22N2O). Boeravinone A.F, hypoxanthine 9-L-
arabinofuranoside, ursolic acid, punarnavoside,
liirodendrin, and a glycoprotein having a molecular

weight of 16– 20 kDa  have been isolated and studied
in detail for their biological activity. The plant
contains large quantities of potassium nitrate,

besides punarnavine. The herb and roots are rich in
proteins and fats. The herb contains 15 amino acids,
including 6 essential amino acids, while the root

contains 14 amino acids, including 7 essential amino
acids. A new antifibrinolytic compound
‘punarnavoside’ is isolated from the roots of B.

diffusa. Phytochemical screening of the roots from
garden-grown in vivo plants of B. diffusa of different
ages revealed that the maximum alkaloid content

(2%) accumulated in the roots of 3-yearold mature
plants.

Pharmacological Studies

Adaptogen activity:

Adaptogens seem to be useful during both
adrenal hyper stress as well as adrenal hypo fatigue.

By definition, an adaptogen implies the capability for
bi directional or normalizing effects. The most
important adaptogens for the adrenals include Panax

Ginseng, Siberian Ginseng, Ashwagandha, Rhodiolia,
Boerhavia diffusa and Holybasil Leaf Extract.
Boerhavia diffusa has the ability to support both

adrenal over and under activation. In stressful
conditions it has demonstrated the ability to buffer
the elevations of serum cortisol and prevent the

suppression of the immune system that takes place
with elevated cortisol. On the other hand, Boerhavia
diffusa has also demonstrated the ability to improve

cortisol levels with end stage adrenal exhaustion.2

Analgesic and anti-inflammatory activity:

The analgesic property of aqueous extracts

obtained from B. diffusa, mainly from the leaf juice
of the plant. The data also confirmed the traditional
indications. The mechanism underlay this analgesic

effect remains unknown but the aqueous extract
obtained from leaf juice is endowed with an

apparently morphinomimetic central analgesic
property. 3

The aqueous and acetone extracts of the
root, showed significant anti-inflammatory activity
against carageenan-induced oedema and

formaldehyde-induced arthritis in albino rats. The
aqueous extract and an alkaloid significantly
inhibited the increased serum amino transferase

activity in arthritic animals similar to
hydrocortisone. Liver ATP phosphohydrolase
activity was also increased by aqueous extract and

the alkaloid.4

The water insoluble alcoholic extract of
different parts of the plant viz., root, stem, leaves

and flowers and plant was studied for anti-
inflammatory activity against carageenan-induced
oedema in rats and for diuretic activity. The root and

leaves were found to be most active5  and the
activity was found maximum during rainy season.6

No conclusive difference in diuretic and anti-

inflammatory activities of leaves with or without
flowers was observed.7

The effect of extract obtained from the root

was studied on experimental acute pyelonephritis in
rats. It reduced the inflammatory changes as well as
the abscess formation in kidneys of animals infected

with inoculation of Escherichia coli. It also reduced
the bacterial count in the urine samples of infected
animals.8

Anti fibrinolytic activity:

A study that evaluates the effect of anti-
fibrinolytic Agents-Aminocapric Acid (-ACA).

tranexamic acid (AMCA): anti-inflammatory drugs
(indomethacin. ibuprofen. naproxen); and plant
extract (root extract of Boerhavia diffusa) on

endometrial histology of IUD-fitted menstruating
monkeys. It is effective in reducing stromal edema,
inflammation, and tortuosity of glands, and in

increasing the degree of deposition of fibrin and
platelets in the vessel lumen.9

Antidiabetic activity:

A study was carried out to investigate the
effects of daily oral administration of aqueous
solution of Boerhavia diffusa L. leaf extract (BLEt)

(200 mg kg-1) for 4 weeks on blood glucose
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concentration and hepatic enzymes in normal and
alloxan induced diabetic rats. A significant decrease

in blood glucose and significant increase in plasma
insulin levels were observed in normal and diabetic
rats treated with BLEt (Pari and Satheesh, 2004).

Chloroform extract of B. diffusa leaf produced dose
dependent reduction in blood glucose in
streptozotocin-induced NIDDM rats comparable to

that of glibenelamide. The results indicate that the
reduction in blood glucose produced by the extract
is probably through rejuvenation of pancreatic beta-

cells or through extra pancreatic action.10

Antifertility:

Oral administration of aqueous extract of B.

diffusa L. leaves for sixty days to male Wistar rats
decreased the sperm count, progressive sperm
motility, sperm live-dead ratio and caused

degeneration of the germinal epithelia of the testes .
There is therefore the need to further investigate the
mechanism for the anti-fertility induced by the

aqueous extract of B. diffusa L. leaves.11

Antilymphoproliferative activity:

It’s ethanolic extract inhibited T cell mitogen

phytohemagglutinin and concanavalin A-stimulated
proliferation of human Peripheral Blood
Mononuclear Cells (PBMC). It also inhibited purified

protein derivative antigen-stimulated PBMC
proliferation and human mixed lymphocyte culture.
In addition, B. diffusa extract inhibited the growth

of several cell lines of mouse and human origin, such
as mouse macrophage cells (RAW 264.7) human
macrophage cells (U937), human monocytic cells

(THP-I), mouse fibroblast cells (L.929), human
embryonic kidney cells (HEK293), mouse liver cells
(BNLCL.2), African green monkey kidney cells (COS-

I), mouse lymphoma cells (EL-4), human
erythroleukemic cells (K562) and human T cells
(Jurkat).12

Anti-metastatic activity:

Administration of Punarnavine (40 mg kg-1
body weight) prophylactically (95.25%),

simultaneously (93.9%) and 10 days after tumor
inoculation (80.1%) could inhibit the metastatic
colony formation of melano main lungs. Survival rate

of the metastatic tumor-bearing animals were
increased significantly by the administration of

Punarnavine in all the modalities compared to the
metastasis bearing untreated control. These results

correlated with the biochemical parameters such as
lung collagen hydroxylproline, uronic acid,
hexosamine, serum sialic acid, serum glutamyl

transpeptidase and serum Vascular Endothelial
Growth Factor (VEGF) levels and histopathological
studies. Punarnavine administration could suppress

or down regulate the expression of MMP-2, MMP-
signal-regulated kinase) and VEGF in the lung tissue
of metastasis-induced animals. Punarnavine could

inhibit MMP-2 and MMP-9 protein expression in
gelatin zymographic analysis of B16F-10 cells. These
results indicate Punarnavine could inhibit the

metastatic progression of B16F-10 melanoma cells in
mice.13

Prophylactic administration of the

methanolic extract (0.5 mg dose-1) inhibited the
metastases formation by about 95% as compared to
untreated control animals. There was 87% of

inhibition in the lung metastases formation in
syngeneic C57BL/6 mice, when the extract was
administered simultaneously with tumour

challenge.14

Antimicrobial activity:

The methanol extract of Boerhavia diffusa

leaves had significant in vitro antimicrobial activity.
Hence, further results revealed that among several
pathogenic bacteria, only Staphylococcus aureus was

susceptible for Boerhavia diffusa. In Boerhavia
diffusa, maximum inhibition was observed in
Staphylococcus aureus followed by Bacillus

megaterium and Bacilus cereus, respectively at 50 µL
concentration.15

The alcoholic extract of root showed

antimicrobial activity against Staphylococcus aureus
whereas aqueous extract was active against
Escherichia coli and inactive against Staphylococcus

aureus.16 The phosphate buffer and ether extracts of
shoot showed antibiotic activity against
Staphylococcus aureas and was inactive against

Escherichia coli.17 The seed exhibited antibacterial
activity against Bacillus subtilis, Pseudomonas
cichorii and Salmonella typhimurium but was

inactive against Escherichia coli.18

The leaf extract dit not exhibit antifungal
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activity against Microsporum nanum.19 The aqueous
extract of root exhibited 21-50% inhibition of spore

germination against Curvularia lunata,
Cylindrocarpon lichenicola, Fusarium solani and
Myrothecium leucotrichum.20 The fresh leaf extract

inhibited germ tube elongation of Drechslera oryzae.21

Antioxidant activity:

Leaves revealed stronger antioxidant activity

than roots, the first analysis of volatile compounds
of a widely used medicinal plant B. diffusa, using a
HS-SPME-GC-MS technique directly into the

headspace of the aqueous extract of the leaves and
roots. In addition to phenolics (determined by
HPLC-DAD), the organic acids (HPLC-UV) profile and

in vitro antioxidant and anti acetylcholinesterase
activities are described for the first time, providing
further knowledge on this species chemistry and

biological potential.22  Ethanol and methanol extracts
were prepared and screened for in-vitro antioxidant
activities using Ferric reducing power and Hydrogen

peroxide scavenging activity. The activity was
compared to standard antioxidant like ascorbic acid.
Both the extract showed strong antioxidant activity

in both the methods. Between these two extracts,
ethanolic extract has shown better antioxidant
activity as compared to methanolic extract in both

the activities.23

Antiproliferative and antiestrogenic activity:

Treatment with varying concentrations of

BME (20-320 µg mL-1) resulted in moderate to very
strong growth inhabitation in MCF-7 cell lines. BME
competed with [3H]-estradiol for binding to ER with

IC50 value of 320 25 g mL-1. RT-PCR analysis
revealed that BME reduced the mRNA expression of
pS2 indicating the anti estrogenic action of BME.

BME treatment for 48 h resulted in a remarkable
increase in the number of MCF-7 cells in the Go-Gi
fraction from 69.1 to 75.8% with a reciprocal

decrease of cells in all other phases indicating cell
cycle arrest at Go-Gi phase. Hence, it demonstrates
that Boerhavia diffusa posses antiproliferative and

Antiestrogenic properties and suggest that it may
have therapeutic potential in estrogen dependent
breast cancers.

Antistress  activity

The HEBD and PHF-09 showed antistress

activity in dose dependent manner. Cold restraint
stress resulted in significant decrease in glucose &

triglyceride levels. Triglyceride level was near
normalized following the administration of HEBD and
PHF-09, the effect being more profound following

treatment with PHF-09 at 600 mg/kg p.o. as
compared to HEBD treatment. A significant increase
was observed in the levels of cholesterol, SGOT,

SGPT in stress control group as compared to normal
control group. Decrease in blood glucose level was
probably due to depletion of energy stores due to

repeated stress. There is a close relationship between
catecholamines and triglycerides. Therefore, it could
be suggested that the decrease in the level of serum

triglyceride is mediated via adrenal medullary
secretions and through activation of sympathetic
nervous system. Both catecholamines and

corticosteroids have a lipolytic effect on the adipose
tissue, stimulating fat mobilization and increasing
circulating free fatty acids which probably results in

an increase in plasma cholesterol concentration after
Cold restraint stress. Cold restraint stress resulted in
significant increase in enzyme levels namely SGOT

and SGPT and this pattern was reversed by HEBD and
PHF-09 treatment. SGOT and SGPT are markers of
hepatic functional status as they indicate

parenchymal liver damage. SGOT and SGPT levels
were increased in stress group possibly because of
the alterations in the membrane permeability which

might occur in the cells during stress. These changes
also represent a functional alteration in the cell
membrane due to steroidal storms, which occur

during stress. Relative adrenal gland weight was
increased due to Cold restraint stress which was near
normalized following the administration of HEBD and

PHF-09. Exposure to Cold restraint stress resulted in
adrenal hypertrophy, indicating the active
involvement of the hypothalamic-pitutary-adrenal

(HPA) axis, which is highly responsive to stress.
Adrenal hypertrophy takes place in response to the
secretion of adrenocorticotrophic hormone (ACTH)

from the pituitary due to increased corticosterone
levels from cortical cells to

combat stress. Both HEBD and PHF-09

exhibited comparable antistress activity.
Phytochemical constituents like flavonoids, alkaloids,
glycosides and sterols have been reported to be

present in the alcoholic root extracts of Boerhavia
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diffusa. The antistress activity of Boerhavia diffusa is
mainly attributed to these constituents with

established antioxidant activity.

Anti-viral activity:

The Boerhavia diffusa plant is reported to

posses many pharmacological, clinical and
antimicrobial properties. Recently it is observed
potent antiviral efficacy of this plant against

phytopathogenic viruses. The antiviral agent isolated
from this plant was found to be a glycoprotein with
a molecular weight of 16-20 kDa. Administered by

foliar spraying in the field, this antiviral agent could
protect some economically important crops against
natural infection by plant viruses.

Root of Boerhavia diffusa contains basal
proteins which show high virus inhibitory activity
against plant viruses. Root extract of this plant

induce strong systemic resistance in susceptible host
plant. In the study, we found that the BD-SRIP
induces the resistances against the TMV infection.

Chemopreventive action:

In the present study, cancer chemo
preventive property of B. diffusa was evaluated on

7,12-dimethyl Benz (a) anthracene (DMBA) induced
skin papillomagnesis in male swiss albino mice (6-7
weeks old). This leads to the supposition that the

inhibition of tumorigenesis by the plant extract might
have been executed either by preventing the
formation of active carcinogens from their

precursors or by augmenting detoxification process,
preventing promotional events in the mouse skin
through free radical scavenging mechanism.

Diuretic

The effect of extracts of red and white
varieties of the plant was studied on diuresis and

renal enzymes. Both the varieties exhibited diuretic
activity in toads. Red variety showed comparatively
less activity. It inhibited the activity of kidney’s

succinic dihydrogenase but showed stimulatory
effect on it in lower doses. Inhibition produced by
red variety was less than that of white variety. It

depressed kidney tissue slice respiration but had no
effect on kidney phosphatase. It stimulated the
activity of kidney d-amino acid oxidase. The activity

was more in white variety.

In an experimental study, the aqueous
extract of twigs in a dose of 2.5 mL 100 g-1 in rats

showed moderate diuretic activity, slightly more
active than potassium acetate.  The diuretic activity
of water soluble fraction of root and leaves was

reported in male albino rats and dogs. The activity
was attributed to the presence of potassium content
in it.

The petroleum ether extract of plant
exhibited diuretic activity associated with increased
sodium excretion in rats when given in a dose of 250

mg kg-1 orally. The results were compared with
polythiazide.

The glucosidic compound isolated from plant

showed marked diuretic activity in saline-loaded rats
with reference to urea as standard.

The diuretic action of the plant was shown to

be due to ß-ecdysone isolated from the root of B.
diffusa.

Genetic diversity analysis:

Boerhavia diffusa is extensively used in
herbal medicines as well as in the Ayurvedic system,
because it contains a set of clinically important

compounds. In the present study, the genetic
variability in Boerhavia diffusa between accessions of
different geographical origin within the Indian

Territory is assessed through random amplified
polymorphic DNA (RAPD) makers. Twenty-eight
accessions of Boerhavia were screened with eighteen

primers of which nine were found to be the most
informative. The degree of polymorphism was found
to be high in accessions collected from different

places of Uttar Pradesh (Set II) in comparison to
other states of India (Set I). A relatively lower level
of polymorphism was recorded in accessions

collected from diverse locations around Lucknow
(Set III). Accessions from neighboring geographical
regions exhibited more similarity than those from

distant regions (as revealed by the set I analysis).
Certain diagnostic makers may be correlated with
morphological character (s) such as plant type. BDL

appeared most distinct and divergent from the rest
of the accessions and the BDJ plant in set II also
showed least similarity estimate. Fragments of 5.62

and 4.47 Kb with primer GN59 was found to be
unique for BDP and BD2 having ovate leaf character.
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Whereas ovoid leaf genotype exhibited 0.79 Kb
(GN34 primer) fragment. Similarly a unique band

type (0.35 Kb) with primer GN83 was present in BDL
and BDI that share light pink flower. Jaccard's and
Nei and Li similarly coefficient values amongst the

accession were in the range of 0.22 to 0.89 and 0.33
to 0.93, respectively Association of RAPD makers
with the leaf characteristics, flower colour as well as

with geographical locations has been made. This
shows that RAPD makers are also useful for the study
of genetic structure of Boerhavia populations.

Growth inhibition of struvite crystals:

This in vitro study had been carried out in
the presence of herbal extract of Boerhavia diffusa

Linn, by using single diffusion gel growth technique.
Sodium metasilicate solution of specific gravity 1.05
and an aqueous solution of ammonium dihydrogen

phosphate of 0.5 M concentration were mixed so
that the pH value 7.0 could be set. After the gelatin,
equal amount of supernatant solution of 1.0 M

magnesium acetate prepared with 0.5 and 1%
concentrations of the herbal extract of B. diffusa
Linn. were gently poured on the set gels in the

respective test tubes in the aseptic medium. The
growth of crystals without and with herbal
concentration of B. diffusa Linn. increased the

inhibition of crystals also increased in the gel media
as well as the dissolution of crystals at the gel-liquid
interface increases. The de-fragmentation of some

grown crystals was also noticed.

Hepatoprotective Activity

The hydro alcoholic extract of roots of B.

diffusa (HEBD) exhibited a significant protective
action of liver evident by a reduction in elevated
levels of serum lysosomal enzymes namely serum

Glutamate Pyruvate Transaminase (SGPT), Serum
Glutamate Oxaloacetate Transaminase (SGOT),
Alkaline Phosphate (ALP) in both CCl4 and

rifampicin-isonizid induced hepatotoxicity. Hence
HEBD showed a dose dependent hepatoprotective
activity.

An alcoholic extract of whole plant of B.
diffusa given orally exhibited hepatoprotective
activity against experimentally induced carbon

tetrachloride hepatotoxicity in rats and mice. The
extract also produced an increase in normal bile flow

in rats suggesting a strong choleretic activity. The
extract does not show any signs of toxicity upto an

oral dose of 2 g kg-1 in mice.

The effect of 50% ethanolic extract of roots
of B. diffusa on Country Made Liquor (CML) induced

hepatotoxicity was studied in albino rats. B. diffusa
(100 mg/100 g body weight/day) protected the rats
from hepatotoxic action of CML as evidenced by

changes in serum alanine Aminotransferase (ALT),
Triglycerides (TG), Cholesterol and total lipid levels
in both serum and tissues. Histopathological studies

showed marked reduction in fat deposits in animals
receiving B. diffusa extract along with CML.

The effects of seasons, thickness of root and

form of dose (either aqueous or powder) of root were
studied for their hepatoprotective action in
thioacetamide-induced liver toxicity in rats. The

roots of different diameter were collected in three
seasons, rainy, summer and winter. The results
showed that an aqueous extract (2 mL kg-1) of roots

of diameter 1-3 cm, collected in the month of May,
exhibited marked protection of majority of serum
parameters viz. SGOT, SGPT, SACP and SALP but not

GLDH and bilirubin, thereby suggesting the
appropriate size and time of collection of root for
better results. The studies also showed that

administration of aqueous form of drug (2 mL kg-1)
had more hepatoprotective activity than the powder
form. This was probably due to the better absorption

of the liquid form through the intestinal tract.

Immuno suppressive activity:

B. diffusa hexane, chloroform and ethanol

extracts and two pure compounds Bd-I (eupalitin-3-
O-h-D-galactopyranoside) and Bd-II (eupalitin) were
evaluated in vitro for their effect on T cell mitogen

(phytohemagglutinin; PHA) stimulated proliferation
of human Peripheral Blood Mononoclear Cell (PBMC),
mixed lymphocyte culture, Lipopolysaccharide (LPS)

stimulated nitric oxide production by RAW 264.7,
PHA and LPS induced IL-2 and TNF-a production, in
human PBMCs, superoxide production in neutrophils,

human Natural Killer (NK) cell cytotoxicity and
nuclear translocation of nuclear factor-k B and AP-1
in PHA stimulated PBMCS. The chloroform and

ethanol extracts inhibited PHA stimulated two way
MLR, NK cell cytotoxicity as well as LPS induced No
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production by RAW 264.7; the hexane extract
showed no activity. Bd-1 purified from the ethanolic

extract at equivalent dose, inhibited PHA-stimulated
proliferation of peripheral blood mononuclear cells,
two-way MLR and NK cell cytotoxicity as well as LPS

induced NO production by RAW 264.7 equally or
more effectively than the parent ethanolic extract.
Bd-I inhibited production of PHA stimulated IL-2 at

the protein and mRNA transcript levels and LPS
stimulated TNF-a production in human PBMCs; it
also blocked the activation of DNA binding of nuclear

factor-k B and AP-1, two major transcription factors
centrally involved in expression of the IL-2 and IL-
2R gene which are necessary for T cell activation and

proliferation. Our results report selective
immunosuppressive activity of B. diffusa leaf.

Immunomodulatory effect:

The Immune System is the most complex
biological systems in the body. At the time of
infection immune system go under the attack of a

large number of viruses, bacteria and fungi. The
immune system is a part of body to detect the
pathogen by using a specific receptor to produce

immediately response by the activation of immune
components cells, cytokines, chemokines and also
release of inflammatory mediator. They modulate

and potentiate the immune system. Medicinal plants
impart significant roles in the prevention of human
being from various pathogenic microorganisms and

the diseases. In nature there are various medicinal
plants which are used as immunomodulator agents.

The alkaloidal fraction from the roots of

Boerhavia diffusa was studied for its effect of cellular
and humeral functions in mice. Orally administration
is significantly inhibited SRBC-induced delayed

hypersensitivity reactions in mice. However, the
inhibition was observed only during post-
immunisation drug treatment while no effect during

pre-immunisation drug treatment, was observed. The
study revealed that the alkaloidal fraction exhibited
in vivo immunostimulatory activity without an in

vitro effect in mice.

Sita naik et al. reported the extraction of
Boerhavia diffussa in hexane, chloroform & ethanol

solvents, they isolated two different compounds i.e.
Bd-I (eupalitin-3-O-h-Dgalactopyranoside) and Bd-II
(eupalitin) by Flash chromatography. The hexane

extract inhibited significantly of PHA-stimulated
proliferation of human peripheral blood

mononuclear cells at the concentration of 10 µg/ml,
while chloroform and ethanol extract give this
activity at the concentration of 50 µg/ml. The

suppression by Bd-I and Bd-II is dose dependent and
ranged from 63–98 % at 500 µg / ml to 7–14 % at 5
µg /ml. On the other hand the effect of chloroform

extract on NK cell is 84% ,ethanolic extract is 48%
but the Bd-I & Bd-II is very low i.e. 3% and 12%
respectively.

Insecticidal activity:

Chemical investigation of the root resulted in
isolation of insect moulting hormone which was

structurally identified as-ecdysone. Butanol extract
of root was bioassayed on housefly (Musca
domestica) last in star larvae. The hexane and

acetone extracts of twigs showed insecticidal activity
against Culex p. fatigans and Musca domestica
nebulo.

Radioprotective activity:

In a study on the effect of the plant in
radiation-induced haemopoietic injury in albino mice,

pretreatment (in the dose of 260 g kg-1 bw orally for
21 days) to mice exposed to total body irradiation
(6 Gy) for 3 min showed significant increase in Hb

and total RBC count. After irradiation, there was no
fall in RBC count and Hb unlike in controls. The study
indicated that the plant had selective effect on the

erythroid compartment.

Conclusion

Boerhavia diffusa Linn. has attracted a lot of

attention due to its prevalent uses in Ayurvedic
system of medicine. The multiple benefits of
Boerhavia diffusa made it a miracle of the nature.

Numerous studies have been conducted on different
parts of Boerhavia diffusa. adaptogenic, analgesic,
anti-inflammatory, anti fibrinolytic, antidiabetic,

antifertility, antilymphoproliferative, anti-metastatic,
antimicrobial, antioxidant, antiestrogenic, antistress,
anti-viral, chemopreventive, diuretic,

hepatoprotective, immuno suppressive,
immunomodulatory, insecticidal, and radioprotective
activities of Boerhavia diffusa Linn. confirmed its

multidimensional use in Indian medicine to cure and
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prevent lot of diseases. This review simply proves
the truthfulness of qualities of punarnava mentioned

in classical ayurvedic texts.
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Abstract-

Background: WHO surveys of reports approximately 1,80,000 annual deaths because of bronchial

asthma, which is a chronic inflammatory disorder of the respiratory tract. Increased industrialization and
pollution are the exacerbating factors for this situation. In Ayurveda, this miserable condition is comparable
with Tamaka Shwasa. Synthetic drugs provide instant symptomatic relief in cases of Bronchial Asthma, but

are known to develop adverse drug reactions including drug dependency. Knowing this, the current suffering
population is looking hopefully towards other systems of medicines like Ayurveda for better relief. Ayurveda
has huge varieties of formulations to treat Tamaka shwasa and are in practice with proven efficacy since

ages. Aim: To review comparative effect of three earlier works done with Vasavaleha, Shirishavaleha, and
Vyaghri Haritaki avaleha in cases of Tamaka Shwasa. Materials and Methods: The results were assessed
in terms of clinical recovery, symptomatic relief and pulmonary function improvement. Effect of the

treatment was assessed based on subjective and objective parameters. Results: A significant increase in
PEFR, considerable decrease in Absolute Eosinophil Count (AEC), and increased Breath Holding Time (BHT)
were noticed after the treatment. Withdrawal of modern emergency drugs, decreased frequency of attacks,

increased quality of life were the major observations noticed in many cases. Conclusion: These studies
highlight the significance of traditional herbal formulations in non communicable diseases like Bronchial
asthma, which can be used as an effective drug in place or along with modern drugs as an adjuvant.

Key Words: Avaleha, Tamaka shwasa, Bronchial asthma, Clinical efficacy.

‚Ê⁄UÊ¥‡Ê-
«UéÀÿÈ.∞ø.•Ê. ∑§ ‚fļˇÊáÊ •ŸÈ‚Ê⁄ flÒÁE∑§ SÃ⁄ ¬⁄ ¬˝ÁÃ fl·¸ 1,80,000 ◊ÎàÿÈ ’˝ÙÁã∑§∞‹ •SÕ◊Ê ∑§ ∑§Ê⁄áÊ „ÙÃË „Ò,

¡Ù Á∑§ E‚Ÿ ‚¢SÕÊŸ ∑§Ë ∞∑§ ¬˝◊Èπ Áø⁄∑§ÊÁ‹∑§ √ÿÊÁœ „Ò¥ – ß‚ ¬Á⁄ÁSÕÁÃ ∑§Ê ÁŸ◊Ê¸áÊ •ÊÒlÙÁª∑§Ë∑§⁄áÊ ∞fl¢ ¬˝ºÈ·áÊ ∑§
∑§Ê⁄áÊ „È•Ê „Ò¥– •ÊÿÈfļº ‡ÊÊù ◊¥ ß‚ ºÈ—πº √ÿÁœ ∑§Ë ÃÈ‹ŸÊ ““Ã◊∑§ ‡flÊ‚”” ‚ ∑§Ë ¡Ê ‚∑§ÃË „Ò¥– ∑Î§ÁG◊ ÁŸÁ◊¸Ã •ÊÒ·Áœ•Ù¥
‚ ’˝ÊÙÁã∑§∞‹ •SÕ◊Ê ◊¥ ‹ÊˇÊÁáÊ∑§ ‹Ê÷ ÃÈ⁄¢Ã „Ë ¬˝Ê# „ÙÃÊ „Ò, Á∑§ãÃÈ fl ¬˝ÁÃ∑Í§‹ •ÊÒ·Áœ •Á÷ÁR§ÿÊ √ÿQ§ ∑§⁄Ã „Ò¥– ß‚Á‹∞
ß‚ Áfl∑§≈ √ÿÊÁœ ‚ ◊ÈÁQ§ „ÃÈ ¬Í⁄Ê ÁflE •ÊÿÈfl¸º ¡Ò¥‚Ë ¬Ê⁄ê¬Á⁄∑§ ÁøÁ∑§à‚Ê ¬hÁÃ•Ù¥ ∑§Ë •Ê⁄ ©ê◊Ëº ‹ªÊ∑§⁄ ’Ò∆Ê „Ò¥–
•ÊÿÈfl¸º ◊¥ Ã◊∑§ ‡flÊ‚ ÁøÁ∑§à‚Ê ‚ê’Áãœ Áfl‡ÊÊ‹ •ÊÒ·œ ‚¢ª˝„ ©¬‹éœ „Ò¥ ¡Ù ¬È⁄ÊÃŸ ∑§Ê‹ ‚ •¬ŸÊ ¬˝÷Êfl ©¬‹ÁˇÊÃ
∑§⁄Ã ⁄„¥ „Ò¥– „ÃÈ—- Ã◊∑§ ‡flÊ‚ ∑§ ‚¢º÷¸ ◊¥ flÊ‚Ê •fl‹„ Á‡ÊÁ⁄·Êfl‹„ ∞fl¢ √ÿÊÁÉÊ˝ „Á⁄Ã∑§Ë •fl‹„ ∑§ ÃÈ‹ŸÊà◊∑§ ÁøÁ∑§Áà‚ÿ
¬˝÷Êfl ∑§Ê ¬ÈŸ⁄Êfl‹Ù∑§Ÿ– ‚Ê◊ª˝Ë—- ¬„‹ ¬˝Ê# „È∞ ¬Á⁄áÊÊ◊Ù¥ ∑§Ê ◊ÍÀÿÊ¢∑§Ÿ ÁøÁ∑§à‚∑§Ëÿ ¬˝ÁÃ‹Ê÷, ‹ÊˇÊÁáÊ∑§ ©¬‡Êÿ ∞fl¢ ‡flÊ‚Ÿ
¬˝ÁR§ÿÊ ◊¥ „È∞ ‚ÈœÊ⁄ ∑§ •ÊœÊ⁄ ¬⁄ Á∑§ÿÊ ªÿÊ „Ò¥– ÁøÁ∑§à‚Ê ¬˝÷Êfl ∑§Ê ◊ÍÀÿÊ¢∑§Ÿ Áfl·ÿ ¬⁄∑§ ∞fl¢ √ÿÁQ§ ¬⁄∑§ ¬˝ÊøÊ‹ ∑§
•ÊœÊ⁄ ¬⁄ Á∑§ÿÊ ªÿÊ „Ò– ¬Á⁄áÊÊ◊—- ÁøÁ∑§Áà‚ÿ ¬˝ÿÙª ∑§ •ãÃ ◊¥ ¬Ë.ß.∞»§.•Ê⁄. ◊¥ ◊„àfl¬ÍáÊ¸ flÎÁh ∞.ß¸.‚Ë. ◊¥ ÁfløÊ⁄áÊËÿ
NÊ‚ ∞fl¢ ’Ë.∞ø.≈Ë. ◊¥ flÎÁh ¬Êß¸ ªß¸– ’„ÙÃ ‚ ∑§‚Ù ◊¥ •ÊœÈÁŸ∑§ •ÊàÿÊÁÿ∑§ •ÊÒ·œ ¬˝ÿÙª ∑§Ù flÊ¬‚ ‹Ÿ ∑§ ¬‡øÊÃ Ÿ
∑§fl‹ •ÊˇÊ¬Ù ∑§Ë •ÊflÎÁÃ ◊¥ NÊ‚ ¬ÊÿÊ ªÿÊ ’ÁÀ∑§ SflÊSâÿ ªÈáÊflûÊÊ ◊¥ ÷Ë ‚ÈœÊ⁄ ¬ÊÿÊ ¡ÊŸÊ ∞∑§ ◊„àfl¬ÍáÊ¸ •fl‹Ù∑§Ÿ ÕÊ–
ÁŸc∑§·¸—- ÿ„ •äÿÿŸ •‚¢øÊÁ⁄Ã √ÿÊÁœ ¡Ò‚ ∑§Ë ’˝ÙÁã∑§∞‹ •SÕ◊Ê ◊¥ ¬⁄ê¬⁄ÊªÃ •ÊÒ·Áœÿ ÿÙªÙ ∑§ ◊„àfl ∑§Ù ¬˝∑§ÊÁ‡ÊÃ
∑§⁄ÃÊ „Ò¥ – ¡Ù ∑§Ë ∞∑§ ¬˝÷ÊflË •ÊÒ·œ ∑§ L§¬ ◊¥ ¬˝ÿÙª „Ù ‚∑§ÃË „Ò ÿÊ •ÊœÈÁŸ∑§ •ÊÒ·Áœ•Ù¥ ∑§ ‚„Êÿ∑§ ∑§ L§¬ ◊¥ ÷Ë
©¬ÿÈQ§ ∑§Ë ¡Ê ‚∑§ÃË „Ò –

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Journal of  Ayurveda Vol.VIII    No.4  Oct-Dec 2014

 110

Introduction:

Asthma is one of the most common chronic

diseases, with an estimated 300 million individuals
affected worldwide. [1] Its prevalence has increased
considerably over the past 20 years, especially

among children. [2] It is a commonest chronic disease
affecting all age groups, races and socioeconomic
classes globally and its prevalence is increasing

worldwide. [3] Increased rate of its prevalence may
be because of changes in life-style, rapid
industrialization and increase in air pollution etc.

Asthma causes recurring episodes of wheezing,
breathlessness, chest tightness and coughing,
particularly at night or in the early morning.

Common risk factors of asthma include exposure to
allergens (such as house dust, mites, animal fur,
cockroaches, pollen, mold, etc.), occupational

irritants, tobacco smoke, [4]  respiratory infections,
food allergies (such as milk, peanuts, eggs, etc.) and
psychological stress. [5] Bronco-constriction and

inflammation will manifest, when airways are exposed
to any of these risk factors, thus limiting the air flow
and leading to the manifestation of  Asthma. The

disease is comparable with Tamaka Shwasa in
Ayurveda. Synthetic drugs provide instant
symptomatic relief in these cases, but are known to

develop adverse drug reactions. Knowing this, the
current suffering population is looking hopefully
towards few remedies from other systems of

medicines, like Ayurveda, which are known to
provide better relief without manifesting severe
adverse reactions.

Ayurveda, a treasure house of medicines,
has ample of drugs that can be beneficial in cases of
bronchial asthma. Among them, the role of Avalehas

is distinctly evident because of their relative
significant efficacy in shwasa, comparative longer
shelf life, and palatability.

Considering gravity of the condition, a
number of works have been carried-out to evaluate

Clinical efficacy of different Avalehas on Tamaka Shwasa
(Bronchial Asthma) – A brief Review

Dr. Ankit M. Paneliya, Dr. Hasmukh R Jadav, Dr. Patgiri B J, Dr. Galib,  Prof. Prajapati PK

Pharmaceutical Study

actual efficacy of Ayurvedic formulations. In the
current attempt, three works with formulations viz.

Vasavaleha, [6] [7] Shirishavaleha, [8] and Vyaghri
Haritaki Avaleha[9] have been reviewed.

Materials and Methods:

Trial drugs: Formulation composition of
the three poly-herbal formulations viz. Vasa -valeha,
Shirishavaleha, and Vyaghri Haritaki Avaleha have

been placed in Table 1-3.

Selection of patients: In all the studies,
patients fulfilling the criteria of diagnosis of Tamaka

shwasa were selected and registered irrespective of
sex and religion.

Inclusion criteria:

l Both sexes of age between 12 to 70 years with
mild persistent cases of bronchial asthma of
duration more than 6 months.

Exclusion Criteria:

l Age more than 70 years and below 12 years.

l Dyspnoea resulting from other diseases like left

ventricular failure, COPD (Chronic Bronchitis,
Emphysema), upper respiratory tract
obstruction, etc.

l Patients with anemia, pneumonia, tuberculosis,
lung cancer, lung abscess and other such
complicated conditions.

Study interventions:

The patients were allowed to use modern
medicines in case of emergency as prescribed by

their physicians. The patients were observed to be
using bronchodilators (like Aminophylline,
Doxophylline, Theophylline, Salbutamol etc.); Anti-

histamins (like Cetrizine, Terfenadine); Anti-tussives
(like Dextromethorpen); Expectorants (like
Bromhexine, Ambroxol HCl); Corticosteroids (like
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Prednisolone, Budesonide, Hydrocortisone etc.).  In
few cases, patients were using corticosteroids in the

form of inhalers.

Clinical Proforma: A standard clinical
proforma and standard gradation of symptoms were

followed in all the three studies to maintain
uniformity.

Investigations: Routine hematological

parameters especially WBC, ESR, AEC (Absolute
Eosinophil Count) and urine examination were
carried out in all the patients. Biochemical

investigations like RBS, SGPT, SGOT etc. and Chest X-
ray were carried out as per the need to exclude
other pathologies, if any.

Diet and restrictions: Patients were
advised to avoid aggravating factors mentioned in
ayurvedic literature. (Table 4)

Posology:  Dose, frequency, duration and
Anupana of all the three trail drugs are placed in
Table 5.

Criteria for the assessment: Efficacy of
the trial drugs was analyzed in terms of relief
observed in cardinal signs and symptoms before and

after treatment. Changes in PEFR, BHT, AEC were
also considered in evaluating comparative efficacy of
the trial drugs.

Observations and results: Demographic
observations are placed at Graph 1. The comparison
of three Avalehas with their efficacy on cardinal

symptoms and parameters of Tamaka shwasa are
recorded in Tables 6-7. Overall effect of therapy is
recorded at Graph 2. Statistically highly significant

results were observed in frequency of dyspnoea with
Vasa -valeha. Pain in flunks (parshwashoola) was
reduced to highly significant level with

Shirishavaleha and Vyaghriharitaki avaleha.
Intensity and duration of breathlessness was reduced
to statistically highly significant with all the three

trial drugs.

Discussion: Ayurveda emphasizes on
Srotorodha (obstruction of channels) in the

manifestation of Shwasa Roga, which is the resultant
of disturbance in the equilibrium of Vata and Kapha.
Hence drugs that are beneficial in removing the

obstruction and maintain the physiological

equilibrium of Vata and Kapha are useful in pacifying
Tamaka shwasa. All the three formulations were

found to pacify the aggravated Vata and Kapha
doshas.

Vasa, major component of Vasavaleha is

indicated in diseases like, Shwasa, Rajayakshma,
Raktapitta, Shotha, Jwara etc.[10] Vasicine and
Vasicinone, the bitter alkaloids available in the plant

have bronco-dilatory effect. Few studies proven 6-
10 times greater efficacy of Vasicinone against
aminophylline in cases of bronchial asthma. [11] This

is possibly beneficial in reliving Shwasakastata in
the patients.

Shirisha, predominant component of

Shirishavaleha is emphasized to be the best
Vishaghna [12] (anti-allergic) and specifically
recommended in the treatment of Kasa and Shwasa

(diseases of respiratory tract) in Ayurveda.[13] The
pharmacokinetic properties of the drug (Madhura,
Tikta, Kashaya Rasa, Anushana Veerya, and Katu

Vipaka) are beneficial in counteracting the
exacerbated Kapha and Vata doshas. Its Vishaghna
property helps in neutralizing the antigens and

breaking the pathology at multiple levels. The three
saponins of Shirisha, known as albiziasaponins (A, B
& C) are responsible for its anti-allergic activity.[14]

Studies of recent past revealed anti-allergic,[15] anti-
inflammatory,[16] anti-histaminic,[17] expectorant,[18]

and immuno-modulatory activity[19] of Shirisha.

Haridra, a component of  Shirishavaleha has
immuno-modulatory activity.[20] The compound
formulation, Shirishavaleha as a whole is reported

to have immune-modulation,[21] anti-tussive,[22] and
anti-inflammatory[23] activities. These activities will
be helpful in breaking the pathology at multiple

levels.

Kantakari, an ingredient of Vyaghriharitaki
avaleha has properties like, Shothahara, Kasahara,

Shwasahara, Kapha-Vata hara etc. and it is also
indicated in Shwasa, Parshwashoola and Jwara.[24]

Studies on Kantakari (S. xanthocarpum) confirms its

traditional use in cough and bronchial asthma.[25]

Immuno-stimulatory activity of aqueous extract of
Kantakari fruits on mice gives strong evidence

towards its efficacy in bronchial asthma.[26] Haritaki
another important component of Vyaghriharitaki
avaleha has properties like, Shothahara,

Anulomana, Vedana sthapana, Balya, Deepana etc.
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and is indicated in Kasa, Tamaka shwasa, Shotha,
and Vibandha. [27] It also possesses immune-

modulatory activity.[28] Being a disease of pittasthana
in origin,[29] drugs helpful as anulomaka and
virechana are beneficial. As Haritaki possesses these

qualities, is beneficial in Tamaka swasa. The other
components reported to have multi-dimensional
activities like anti-bacterial,[30]  anti-histaminic,

broncho-dilating, anti-tubercular properties etc.

Reduction in the eosinophil count during the
treatment elucidated the anti-allergic activity of all

the three formulations. Pippali, the common
component in all the three formulations enhances
bioavailability,[31] which helps in maintaining the

major therapeutic principles in the systemic
circulation for longer duration, thus providing
extended relief.

The intensity and frequency of attacks of
breathlessness were significantly reduced with the
treatment of all the three formulations. Use of

allopathic emergency medicines was significantly
reduced and in few cases they were withdrawn. Most
of the patients didn’t felt the need of any emergency

medication during the follow up phase of the study.
No adverse effects have been observed during the
course of the treatment.

Overall results reveal that the compound
poly-herbal formulations have a significant action on
the pathology of Bronchial asthma and they could

suppress eosinophil count, ESR and can improve
PEFR.

Conclusion: All the three formulations were

found to be beneficial in cases of Tamaka shwasa.
These formulations may be beneficial at different
levels of the disease. Considering the

bronchodilatory activity of vasicine, it can be

inferred that, Vasavaleha is beneficial in acute
conditions. While, Shirishavaleha and Vyaghri

haritaki avaleha may be helpful in increasing cell
mediated immunity, thus may be helpful in immune
suppressed cases and in chronic cases. Other

probable reasons for the encouraging results may be
due to the Brimhana (Nutrient and Energy
supplementing), Agni dipana, Ama pachana,

Anulomana properties of the drugs, which is very
essential in the treatment of Tamaka Shwasa.

As the treatment with Avaleha reduced the

burden of modern drugs has significantly increased
the quality of life of the suffering population; these
formulations can be largely recommended to the

ailing population. These drugs may be replaced or
even can be used as adjuvant along with modern
drugs.

Though, analysis of the data generated
during the study shows that the formulations
exhibited significant activity in Tamaka shwasa, a

detailed observational study is required to
demonstrate actual pharmacokinetics of the drugs at
molecular levels.
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Table 1: Formulation composition of Vasavaleha

No. Composition Botanical / English Name Part Used Proportion

1 Vasa Adhatoda vasica Nees. Leaf 1 part

2 Guda Jaggery - ½ part

3 Go-Ghrira Clarified butter - 1/8 part

4 Pippali Piper longum Linn. Fruit 1/8 part

5 Madhu Honey - ½ part
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Table 2: Formulation composition of Shirishavaleha

No. Composition Botanical / English Name Part Used Proportion

1 Shirisha Albizia lebbeck Benth. Heart Wood 50 parts

2 Jala Water - 500 parts

3 Guda Jaggery - 200 parts

4 Sunthi Zingiber officinale Roscoe. Rhizome 1 part

5 Priyangu Callicarpa macrophylla Vahl. Flower 1 part

6 Pippali Piper longum Linn. Fruit 2 parts

7 Kushtha Saussurea lappa C.B. Clarke. Root 1 part

8 Ela Elettaria cardamomum Maton. Fruit 1 part

9 Nilini Indigofera tinctoria Linn. Root 1 part

1 0 Nagakesara Mesua ferrea Linn. Steam 1 part

1 1 Haridra Curcuma longa Linn. Rhizome 1 part

1 2 Daru haridra Berberis aristata DC. Steam 1 part

Table 3: Formulation composition of Vyaghri haritaki avaleha

No. Composition Botanical / English Name Part Used Proportion

1 Kantakari Solanum xanthocarpum Schrad. & Wendl. Whole plant 100 parts

2 Haritaki Terminalia chebula Retz. Fruit pulp 100 No.

3 Jala Water - 250 part

4 Guda Jaggery - 100 part

5 Sunthi Zingiber officinale Roxb. Rhizome 2 parts

6 Marica Piper nigrum Linn. Fruit 2 parts

7 Pippali Piper longum Linn. Fruit 2 parts

8 Twak Cinnamomum zeylanicum Blume. Steam bark 1 part

9 Ela Elettaria cardamomum Maton. Fruit 1 part

1 0 Patra Cinnamomum tamala Ness. Leaf 1 part

1 1 Nagakeshara Mesua ferrea Linn. Steam 1 part

1 2 Madhu Honey - 6 parts
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Table 4: Do’s and Don’t in Tamaka shwasa

Do’s Don’t

Ahara Use of Luke warm water after meal and at bed time. Curd, Cold drinks, Fish, Meat, etc.

Light diet, like Mudga, Yava etc. Addiction like Tobacco chewing and
Proper diet habit. smoking, Alcohol.

Vihara Use of mask during exposure to Exposure of dust, smoke, peats,
dust, Smoke, etc. pollens.

Breathing exercises, like Pranayam. Excessive physical work.

Proper sleeping habit. Diva swap and Ratri jagarana.

Table 5: Posology of the trail drugs.

No. Drug Dose Frequency Duration Follow up Anupana

1 Vasavaleha 10 g 2 times/day 28 days 14 days Luke warm water
(40 ml)

2 Shirishavaleha 10 g 2 times/day 28 days 28 days

3 Vyaghriharitaki avaleha 10 g 2 times/day 28 days 14 days

Table 6: Effect of trial drugs on chief complaints.

n B T A T P

Shwasakasta (Breathlessness)

Vasa Avaleha 1 1 2.09 ± 0.31 0.54 ± 0.21 < 0.001

Shirishavaleha 33 2.44 ± 0.12 0.94 ± 0.16 < 0.001

Vyaghriharitaki Avaleha 32 2.66 ± 0.13 0.41 ± 0.10 < 0.001

Kasa (Cough)

Vasa Avaleha 1 4 1.4 ± 0.215 0.375 ± 0.21 > 0.10

Shirishavaleha 30 2.26 ± 0.12 0.83 ± 0.18 < 0.001

Vyaghriharitaki Avaleha 32 1.69 ± 0.09 0.19 ± 0.07 < 0.001

Peenasa (Corzya)

Vasa Avaleha 09 3 ± 0.16 1.607 ± 0.385 < 0.02

Shirishavaleha 25 2.08 ± 0.14 0.64 ± 0.18 < 0.01

Vyaghriharitaki Avaleha 02 1.50 ± 0.50 0.00 ± 0.00 > 0.05

Rudhhoghurghurakam (Ronchi)

Vasa Avaleha 18 3.32 ± 0.105 0.605 ± 0.285 < 0.001

Shirishavaleha 24 1.31 ± 0.17 0.79 ± 0.13 < 0.001

Vyaghriharitaki Avaleha 32 1.16 ± 0.07 0.00 ± 0.00 < 0.001

Kapha nisthivanam (Expectoration)

Vasa Avaleha 1 5 2.1 ± 0.0065 0.68 ± 0.215 <0.001

Shirishavaleha 23 1.78 ± 0.15 0.56 ± 0.12 < 0.001

Vyaghriharitaki Avaleha 3 1 1.42 ± 0.09 0.03 ± 0.03 < 0.001
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Table 7: Comparison of parameters.

Sample of group n B T A T P

AEC

Vasa Avaleha 1 4 196.6 ± 31.045 195.54 ± 44.72 >0.10

Shirishavaleha 33 636.97 ± 152.73 557.57 ± 252.30 >0.05

Vyaghriharitaki Avaleha 32 398.44 ± 80.96 267.19 ± 30.50 <0.05

BHT (Breath holding time)

Shirishavaleha 33 18.66 ± 1.99 26.27 ± 1.98 <0.001

Vyaghriharitaki Avaleha 32 17.844 ± 17.844 40.281 ± 1.937 <0.001

PEFR (Peak Expiratory Flow Rate)

Shirishavaleha 33 234.97 ± 19.17 291.78 ± 18.44 <0.001

Vyaghriharitaki Avaleha 32 167.813 ± 10.058 301.875 ± 12.955 <0.001

Graph 1  A demographic data of General observations

VK – Vata-Kapha, S.E. – Socio-economic status, LM – Lower middle

Graph 2 Overall Effect of therapy
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Abstract:

Haritala(orpiment) an arsenic compound is categorized under the Uparasa group in the classical texts
of Rasa Shastra. It is having a wide spectrum of therapeutic indications in conditions like fever, asthma,
epilepsy and various skin disorders. In the history of modern medicine arsenic has been used by Hippocrates

to treat ulcers. Arsenic compounds were used against plague, and malaria in the early 16th and 17th centuries.
In the present review an attempt has been made to analyze ancient literature regarding various purification
procedures of haritala, its properties, therapeutic applications and toxicology and validate it with available

modern literature.
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Introduction

Since the dawn of human civilization, metals
and minerals had been an integral part in the

advancement of mankind. The therapeutic potential
of metals and minerals were utilized by Ayurveda
along with the other drugs of herbal and animal

origin. However they occupied a less significant
position in the Samhita texts especially the
Bhrihatrayis. But with the advent of Rasa Shastra

they gained an edge over the herbals in therapeutics.
One such drug of therapeutic importance is
Haritala(orpiment) an arsenic compound categorized

under the Uparasa group in the classical texts of
Rasa Shastra. Haritala, the reference of which can
be traced back to the Vedas is widely indicated  in

conditions like fever, asthma, epilepsy and various
skin disorders. In the history of modern medicine
arsenic has been used by Hippocrates to treat ulcers.

During the 16th and 17th centuries, arsenic
compounds were used against plague, and as a
treatment for malaria. Arsenicals were also largely

used for medicinal purposes in traditional Chinese
medicine, and are still incorporated into regimens
for psoriasis, rheumatic diseases and

syphilis.Orpiment is mainly used externally as louse-
killer, a cure for scabies, for snake bites, insect stings,
and skin diseases. Nanoparticles of orpiment have

been prepared, and they were effective in killing
leukemia K562 cells in vitro.

Heavy metal toxicity following Ayurvedic

remedies is a matter of concern today. Toxicity due
to arsenic containing Ayurvedic medicines have been
reported from our country. Haritala being an arsenic

compound; there arises the question of toxicity
during its internal administration. However a search
through ancient literature reveals that certain

procedures like shodhana (purification), marana
(bhasma preparation) etc have been meticulously
carried out to remove the toxic effects and enhance

the therapeutic efficacy of metals and minerals.

Therapeutic Utility  Of Haritala- A Search Through Classical
And Contemporary Literature

Dr. Sakhitha K. S., Prof. K. Shankar Rao

Pharmaceutical Study

Similar is the case with haritala also. Many recent
researches have also substantiated the same.

In the present review an attempt has been
made to analyze ancient literature regarding various
purification procedures of haritala, its properties,

therapeutic applications and  toxicology and validate
it with available modern literature.

Materials and methods

Information regarding Modern and
Ayurvedic concept of haritala along with therapeutic
indications, toxicology profile etc was collected from

the  Samhita texts  and the classical texts of
Rasashastra  and the recent researches from
databases like google scholar, pubmed, scopemed,

dhara online database etc. References are presented
chronologically in this  review.

Haritala in Vedas

Earliest references regarding haritala can be
traced back to Rig Veda where it was used in
producing artificial rain.

Haritala in Samhita Texts

A search through Brihatrayis reveals the
therapeutic utility of haritala. How ever most

references were regarding the external use of
haritala in dhumapana (inhalation) pradeha
(anointment), anjana (collyrium) etc.

Acharya Charaka included haritala under
the classification of parthiva dravyas. All together
14 references are seen in Charaka Samhita regarding

the therapeutic utility of haritala with indications
ranging from jwara(fever), hikka (hiccoughs),
shwasa (astma), kusta (skin diseases) etc. Acharya

Susrutha categorized haritala under the dhatu visha
group along with phenashma (arsenic oxide).
Haritala is quoted 29 times in Susrutha Samhita.It

is included in the vranasodhana dravyas mentioned
in Sutra Sthana. It is also indicated in arsha (piles),
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kusta, (skin diseases) granti(glandular swellings)
,visarpa(erysepelas) ,various eye disorders, pediatric

disorders etc. Acharya Vagbhatta in his Astanga
Sangraha quotes 59 references regarding haritala.It
is classified under the  katuka skanda group of

drugs.Various properties of haritala along with its
purificatory procedures and adverse effects of

improper administration is well documented in this
text..Astanga Hridaya followed Susrutha and

Charaka and quoted similar therapeutic indications
like netra roga (eye diseases)  ,shotha(oedema)
,vrischika damsha (scorpion sting) etc. Various

references of haritala from Bhrihatrayi are compiled
in the table 1.

Table 1.  A few therapeutic indications of Haritala in Samhitas

S NO Charaka Samhita Reference

1 . Kustahara pradeha in kusta Cha Su 3/5

2. Unmada  hara anjana in unmada Cha Chi 9/66

3. Haritaladi pralepa in arsha Cha Chi 14/56

4. Manashiladi dhuma in kasa Cha Chi 18/69

5. Manashiladi ghrita in hikka shwasa Cha Chi 17/145

6. Mrit sanjivani agada in visha Cha Chi 23/54

7 . Peetak churna in mukha roga Cha Chi 26/106

Susruta Samhita

1 . Samshodhana varti in vrana Su Su 36/14

2. Vrana shodhana rasakriya in vrana Su Chi 2/60

3. Vrana savarnikarana in vrana Su  Chi 1/97

4. Arshohara taila in arsha Su Chi 6/12

5. Vajraka taila in nadivrana Su Chi 9/55

6. Vranashodhak churna in medo arbuda Su Chi 18/41

7 . Vrana ropana taila in medo vridhi Su Chi 19/17

8. Arumshika hara lepa in arumshika Su Chi 20/28

9. Vyangha hara ghrita in vyangha Su Chi 26/38

10. Kshara gada in visha Su  Ka 6/3

11 . Karna purana in krimi karna Su U 21/52

12. Balikarma in skanda graham Su U 30/9

13. Mustadi dhuma varti Su U 60/48

Astanga Hridaya

1 . Tikshna dhumapana A H Su 21/18

2. Lekhna puta paka A H Su 24/16

3. Dhumapana in kasa A H Chi 3/68

4. Kaseesadi taila in arsha A H Chi 8/15

5. Kusta hara pradeha in kusta A H Chi 19/70

6. Mahavajraka taila in shwitra 2 A H Chi 0/13
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7 . Bhaskaranjana in timira A H Chi 13/31

8. Lnganasha hara varti in linganasha A H U 14/30

9. Nasharshohara varti in nasarbuda A H U 20/24

10. Peetak churna in mukha roga A H U 22/100

11. Manjistadi taila in vyanga A H U 32/31

12. Chandrodaya agada in visha A H U 35/24

13. Mandara agada in visha A H U 37/73

vomit of Hiranyakashipu (the demon king who was

killed by Lord Narasimha) while in Siddha Bhaisajya
Manimala (with the reference of Sabdartha
Cintamani ) Haritala is mentioned  as Haribijam

(Semen of Lord Vishnu).

 Synonyms

Around sixty two synonyms of haritala are

available in the classical literature. A few among
them are Kanaka Prabham ( gold like luster),
Godantam( resembling teeth of cow), Natabhusanam

(used as ornaments by the actors), Mallagandhajam
(combination of arsenic and sulphur) . Lomahrit
(hair removing property). Vangari (enemy of tin),

Harirbijam( semen of Lord Visnu) etc. All these
synonyms draw attention either to the appearance,
properties, chemical composition and uses of

haritala.

Types of haritala

If we go through the literature of Rasa

shastra we can find different types of haritala like
patra haritala, pinda haritala, godanti haritala,
vakadala haritala, tabaki haritala, dalakhya

haritala ashma sangyaka haritala etc. First textual
reference for the types of haritala is seen in
Rasarnava where the author describes patala and

pinda type of haritala. Bagdadi ,Godanti ,Tabaki and
Pinda are the four varieties described in Ayurveda
prakasha where Bhagdadi is considered as the best

one.

Haritala in Puranas

Various references pertaining to haritala is

found in puranas. In Vayu purana mountains with
rich deposits of haritala is mentioned. In Agni
purana haritala along with nimba patra is indicated

as an antidote for snake bite. Various  preparations
of haritala like dhupa in vrishchika damsha, haritala
sidha ghrita and taila in bhagna, kshata and  lepa

of haritala in bala graha is mentioned. In Garuda
purana haritala is found as an ingredient in tooth
powder, hair remover and as an antidote.

Haritala in Classical texts of Rasa Shastra

Period after 8th century saw the emergence
of the branch called  Rasashastra. During this period
therapeutics of  metals and minerals gained

superiority among the other modalities of treatment.
The texts written during this period contain a vast
literature of haritala regarding its origin, various

properties, types etc. In most of the rasa classics
haritala is categorized under the Uparasa group
while a few books like Sharangdhara Samhita,

Rasayana Sara and Brihat Yoga Tarangini classifies
it under Upa dhatu. The toxicity of improperly used
metals and minerals were known to the ancient

scholars and diligence has been taken in preparation
of the bhasmas of metals and minerals. Various
shodhana methods, marana, satvapatana etc of

hartala are thoroughly dealt within these texts.
References regarding dietary modifications to be
followed during the administration of haritala, its

dose, antidote for the adverse effects of  haritala  are
also found scattered in the Rasa Shastra literature.

Origin of haritala

Many stories can be found in the classical
literature concerning the origin of Haritala. Classical
literature quotes the origin of haritala from the
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Table  2. Types of haritala and their  properties .

Sl no Type Properties

1 . Patra haritala The best quality of haritala  preferred  for therapeutic purposes. It
golden in colour, having a layered appearance and properties like
unctuous, heavy, shiny etc .It is also found to be with more satwa.

2. Pinda haritala  Not preferred for therapeutic application. Yellowish in colour, having
no layers ,appear in the form of a mass, without lusture ,having less
lusture. It is mentioned as  sthri pushpaharana.

3. Godanti haritala Its long  and unctuous in touch having  the shape of cow’s teeth and
having a bluish tinge in the middle. Indicated in jwara. Considered as
best quality in the text Ras Raja  Sundar.

4. Vakadala haritala It appears in layered form, and is heavy, unctuous and cold. Indicated
in all type of skin disorders and .Considerd  as the best variety by
Rasendra Sambhava

5. Tabaki haritala It is the orpiment which is prepared artificially in modern age.
Described in the text Rasa Jala Nidhi this variety is very unctuous in
touch, appear in layered form and is very heavy.

6. Dalakhya haritala Similar to patra tala in properties; mentioned in Rasa Prakash
Sudhakara

7 . Asma sankgyaka Similar to pinda  tala in properties ; mentioned in Rasa Prakash

Sudhakara

Methods of Sodhana

As mentioned earlier the ancient scholars were well aware of the toxicity of metals and minerals.

Several methods are mentioned to detoxify them for therapeutic purpose. All the classics of Rasashastra
mentioned either  swedana in dolayantra (fomenting  in liquid media ) or bhavana (levigation) for purification
purpose of haritala. Among the various herbal drugs used for the purification procedure the maximum

reference was for kusmanda (Benincasa hispida) which has been quoted 15 times followed by kanji, tila taila
and churnodaka. Sodhana dravyas and the method adopted for shodhana are compiled in the table below.

Table  5 .Shodhana dravyas and the method adopted for haritala shodhana

Sl No Shodhana dravya Method of shodhana Textual reference

1 . Kusmanda svarasa Svedana in dolayantra Rasa ratna Samuchaya

2. Curnodaka Svedana in dolayantra Rasa ratna Samuchaya,

Bhaishajya Ratnavali

3. Kanjika Svedana in dolayantra Rasatarangini,
Rasendra Sara Sangraha

4. Tilaksara jala Svedana in dolayantra Rasa ratna Samuchaya Rasa
tarangini

5. Tila taila Svedana in dolayantra Rasa prakasha sudhakara

6. Katukalaburasa Bhavana 7 times Rasarnava
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7 . Snuhiksira Bhavana 7 times Rasarnava

8. Salmalimula kwatha Svedana in dolayantra Ananda Kanda

Bhaishajya Ratnavali

9. Nimba taila Svedana in dolayantra Bhaishajya Ratnavali

1 0 Nimbu svarasa Svedana in dolayantra Rasa ratnakar

11 . Grihadhumajala Svedana in dolayantra Rasa tarangini

12. Triphala kwatha Svedana in dolayantra Ananda kanda
Ayurveda prakash

13. Gomutra Bhavana 3 days Astanga Sangraha
Rasayan saar

14. Mahisha mutra swedana Rasendra purana

15. Jyotishmti taila nirvapa Sidha Bhaishajya manimala

Properties and Therapeutic indications of

haritala

Purified haritala is having katu rasa, snigdha
and ushna guna, ushna veerya and katu vipaka.It

pacifies vitiated vata and kapha dosha. Properties
like deepana, rakta prasadaka, vrishya, kanti
vardhaka, vishahara, twachya, rasayana bhalya
,lekhana, jantughna ,roma shatana is attributed to

haritala. A search through classics of Rasa Shastra
reveals around 60 indications of haritala in  disease
conditions with different anupana. It is indicated in

apasmara, arsha, upadamsha, kandu, kusta, kasa,
jwara, nadivrana, prameha, baghandara,
rajayakshma, vatarakta, vishamajwara, visarpa,

visha, shwasa, sheeta pitta etc.Therapeutic dose of
purified haritala is mentioned as 31.25-62.5mg.

Toxic manifestation of improperly prepared

haritala and its management.

Though purified haritala is having a wide
range of therapeutic applications , intake of

improperly processed haritala can lead to  various
diseases. Tridosha kopa, prameha, ashmari, kusta,
mutrakrichchra, pangutwa, aruchi, ayuhrasa, tapa,

sphoda, daha, toda, kshobha, balahaani etc are
some of the manifestations of impure haritala in
human body. Acharyas have also prescribed specific

antidotes like jeeraka and sugar, hansaraj swarasa
and kushmanda swarasa for management of toxic
symptoms.

Modern review

Orpiment is an orange to yellow mineral that

is found world-wide, and occurs as a sublimation
product in volcanic fumaroles, low temperature
hydrothermal veins, hot springs etc and often found

in association with realgar. It takes its name from the
Latin auripigmentum (aurum - gold + pigmentum -
pigment) because of its deep yellow colour. It is the

most common arsenic mineral. It is  mono clinic and
is having a Moh’s hardness of 1.5-2 and a specific
gravity of 3.49.It melts at 3000c to 3520c.

Orpiment in therapeutics

Documented cases of arsenic as a therapeutic
agent date back to before 2000 BC. The Father of

Medicine, Hippocrates, is thought to have used an
arsenic paste to treat ulcers and abscesses. Aristotle
made reference to sandarach (arsenic trisulfide) in

the 4th century B.C. In the 15th century, William
Withering, who discovered digitalis, was a strong
proponent of arsenic-based therapies. He argued,

“Poisons in small doses are the best medicines and
the best medicines in too large doses are
poisonous”.Orpiment as the latin auripigmentum is

mentioned by Robert hooke in micrographia for the
manufacture of small shots in 17th  century.Although
arsenic has been used throughout history, more

detailed documentation of its use began in the late
18th century. Pharmacology texts of the 1880’s
describe the use of arsenical pastes for cancers of
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the skin and breast and arsenous acid was used to
treat hypertension, bleeding gastric ulcers, heartburn

and chronic rheumatism. Fowler’s solution,
discovered in 1786, is a 1% solution of potassium
arsenite that was used in the treatment of various

diseases, including malaria, syphilis, asthma, chorea,
eczema, and psoriasis. Fowler’s solution quickly
achieved widespread popularity in medicine. While

used for numerous conditions, it was especially
valued for its tonic and stimulant properties.
Arsenic’s reputation as a therapeutic agent was

enhanced in 1910 when Nobel laureate Paul Ehrlich
developed salvarsan, an organic arsenial for treating
syphilis and trypanosomiasis.Arsenic had not been

used much for cosmetic purposes before the mid-
nineteenth century. The story of the Styrian arsenic
eaters gave physicians a new rationale for various

medicinal uses of arsenic preparations such as
Fowler’s solution which  became a popular beauty
treatment. Women often drank Fowler’s solution or

used it as a cosmetic wash.  Many new products were
introduced on to the market.  For example, Sulphide
of Arsenicum was advertised as a skin remedy and

“the sure way to a better complexion.” However, as
medicine evolved in the 20th century, enthusiasm
for medicinal arsenic waned rapidly.

Arsenic as an essential nutrient

The possibility that arsenic is an essential
nutrient has received some research attention,

especially in the 1970s and 1980s. In 1988, the U.S.
EPA convened a scientific panel to specifically
evaluate the potential essentiality of arsenic. Based

on an extensive review of the literature, this panel
concluded, “information from experimental studies
with rats, chicks and goats demonstrates the

plausibility that arsenic, at least in inorganic form  is
an essential nutrient” .

Food also contains many organic arsenic

compounds, which are generally considered to have
low toxicity, although toxicity does vary among the
individual compounds. The key organic arsenic

compounds that can be routinely found in food
(depending on food type) include monomethylarsonic
acid (MMAs), DMAs, arsenobetaine, arsenocholine,

arsenosugars, and arsenolipids. DMAs or MMAs can
be found in various types of fin fish, crabs, and
mollusks, but often at very low levels. Arsenobetaine

is the major form of arsenic in marine animals and
Arsenocholine, which is mainly found in shrimp are

considered nontoxic under conditions of human
consumption . Other two compounds that have been
recently identified are arsenosugars and arsenolipids

.Arsenosugars are detected in seaweeds and marine
mollusks and invitro studies show that arsenosugars
are significantly less toxic than both inorganic

arsenic and trivalent methylated arsenic metabolites.
Arsenolipids, which are a component of fish oil, have
only been recently characterized; their toxicity has

not been studied .

Mode of action, Bio availability, Toxicity

The precise Mode of action (MOA) for the

many disease endpoints following acute and chronic
arsenic exposure are not known, although research
in this area has been ongoing for many years. Many

MOA have been studied including oxidative stress,
genotoxicity, altered DNA methylation, and others.

Orpiment has low solubility in water.

Orpiment dissolution is kinetically slow and under
anaerobic conditions, an increase in pH increases
orpiment dissolution rate. Orally administrated

orpiment is poorly absorbed, and over 82% is found
in feces within 3 days, representing an unabsorbed
portion of the dose, as compared to only 12% of an

oral dose of sodium arsenate. Urinary arsenic
metabolites from oral orpiment exposure are mainly
DMA, suggesting that the biotransformation of

absorbed orpiment arsenicals occurs in the body .
Absorbed arsenic from orpiment or realgar does
appear in the blood, but with much less distribution

to the tissues due to poor absorption. Arsenic from
mineral arsenicals, once absorbed, can be acted upon
to produce arsenical metabolites, including primarily

DMA.

Intra peritoneal administration of orpiment
was negative in mouse bone marrow cell

micronuleus assay, despite the resultant very high
blood arsenic levels(900 ng/mL).Intra tracheal
administration of orpiment (3.75 mg/kg, once a week

for 15 weeks) in hamsters did not increase lung
tumor incidence . No toxicity reports in humans
were identified from the literature, but the toxic

potential of orpiment is generally thought to be
greater than realgar. Pharmacologic data indicate
that the use of orpiment and realgar in traditional
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medicines may be desired in some cases, but the
therapeutic basis in most instances remains to be

fully justified.

Discussion.

A search through the classical literature

revealed the earliest references regarding haritala
from the time of vedas. The therapeutic utility of
haritala during the period of samhitas mainly

focussed on its external use.The texts written during
the Rasa Shastra period contain a vast literature of
haritala regarding its origin, various properties,

types etc. These texts also mentions several methods
either  swedana in dolayantra (fomenting  in liquid
media) or bhavana (levigation) for purification

purpose of haritala to detoxify the compound before
using it  for therapeutic purpose.Concept of
shodhana  utilized for removing the toxicity is in

tune with some of the recent researches which shows
that the addition of certain herbs decrease the
arsenic release from the compound thus reducing its

toxicity. A search through classics of Rasa Shastra
reveals around 60 indications of haritala in  disease
conditions with different anupana.

In the modern literature utility of orpiment
was limited to external application in skin diseases
,ulcers etc. Use of orpiment as a depilatory was

found both in classical and contemporary literature.
The literature study reveals that the ancient science
of Rasa shastra was well advanced at a period when

the modern medicine was still developing. They were
adept in managing the unto ward effects of the drug
and has prescribed specific dose and diet regimen

for the drug. Recent researches have shown the
effectiveness of orpiment nano particles in killing
leukemia cells invitro. More such research should be

carried out to investigate the full potential of the
drug. Considering the various properties of haritala
in the classical tests like rasayana, balya etc the

possibility of arsenic being an essential nutrient need
further exploration.

Conclusion.

References for haritala are available from the
time of Vedas. Therapeutic utility of haritala was
fewer during the samhita period. A vast literature

regarding the synonyms, types, purificatory
procedures, dose, toxicity etc of haritala is described

in the classical texts of rasa shastra. Treatise of Rasa
Shastra has prescribed haritala in disease conditions

liks arsha, upadamsha, kandu, kusta, kasa, jwara,
nadivrana, prameha, baghandara, rajayakshma,
vatarakta, vishamajwara, visarpa, visha, shwasa

sheeta pitta etc after proper shodhana. they claim
that the drug was non toxic if properly processed.
Modern literature mentions the early use of orpiment

by Hippocrates, to treat ulcers and abscesses.
Contemporory studies shows that Orpiment has low
solubility in water and under anaerobic conditions,

an increase in pH increases orpiment dissolution
rate. Many mode of action of arsenic compounds
have been studied including oxidative stress,

genotoxicity, altered DNA methylation, and others.
The present review highlights the need for more
studies to fully understand  and establish  the role

of haritala in various diseases as suggested by the
ancient scholars.
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Abstract

A long healthy life has been the cherished wish of man since antiquity and it is observed in many
contexts in Vedic literature especially in Ayurveda. Dhatusamya (equilibrium of body tissues) plays an
important role to fulfill the quest of longevity and it is achieved by observance of traya-upastambha (three

supports of life) i.e. Ahar (food), nidra (sleep) and brahmacharya (celibacy or good conducts). Being
supported by these three well regulated factors of life, the body is endowed with strength, complexion, and
growth, and continues up to the full span of life, provided a person does not indulge in such regimen as are

detrimental to health. Out of the three upastambhas, ahar is the first one and has been given due importance
considering essential entity for health. While stating the significance of ahar, Acharya Charak says that body
as well as diseases is caused by ahar depending upon its wholesomeness and unwholesomeness respectively.

Healthy diet has been defined in terms of shadras-ahar, regularly usable dietary substances and their quantity
in terms of entirety and quantity of each of the ingredient. Wholesome diet is considered as pathya which is
equivalent to bheshaj (medicine). It is the core part of treatment in Yuktivyapashraya-chikitsa. Ayurvedic

texts describe in detail about the ahar, its contents, preparations and conducts of its use besides consideration
of fundamental principles like agni, dosha, prakriti, kal and desha of an individual. Acharya Charak has
discussed twelve class or groups of the dietary substances. Kritanna-varga (a class of cooked/prepared food)

is one of the twelve groups which deal with the methods of preparation, properties, uses and clinical
application of various food articles. A particular samskar (processing) is followed in their preparation to
increase the qualities and suitability. Kritanna-varga includes the use of Manda, Peya, Vilepi, Yusha, Yavagu
(gruel), soup, Mamsa-rasa (meat-soup), Sattu (roasted corn flour), Krishara (porridge), Odan (cooked rice),

Rag-Shadav, Khad-Kamblik, Manth, Panak and many other preparations of diet. It is useful for both the
healthy and diseased persons. Again it is useful in shaman as well as shodhan-chikitsa.

Keywords: Ahar, Kritanna, Ayurveda, Samhita.

‚Ê⁄Ê¢‡Ê-

SflSÕ ºËÉÊ¸¡ËflŸ •ÊÁº∑§Ê∂ ‚ ◊ÊŸfl ◊ÊG ∑§Ë ∞∑§ ¬˝œÊŸ ∞·áÊÊ ⁄„Ë „Ò •ÊÒ⁄ ß‚ flºÊ¥, ©¬ÁŸ·ºÊ¥, ¬È⁄ÊáÊÊ¥ ∞fl¢ •ÊÿÈfl¸º
◊¥ S¬c≈M§¬áÊ ©º˜œÎÃ Á∑§ÿÊ „Ò– •ÊÿÈfl¸º ◊¥ SflSÕ ºËÉÊ¸¡ËflŸ ∑§Ë ∑§Ê◊ŸÊ ∑§Ù „Ë ¬˝ÊáÊÒ·áÊÊ ∑§„Ê ªÿÊ „Ò– ß‚∑§Ë ∑§À¬ŸÊ œÊÃÈ‚Êêÿ
∑§ Á’ŸÊ Ÿ„Ë¥ ∑§Ë ¡Ê ‚∑§ÃË „Ò •ÊÒ⁄ œÊÃÈ‚Êêÿ •Ê„Ê⁄, ÁŸº˝Ê ∞fl¢ ’˝rÊøÿ¸ ∑§ ÿÈÁÄÃ¬Ífl¸∑§ ¬Ê∂Ÿ ‚ „Ë ‚¢÷fl „Ò– ßŸ •Ê„Ê⁄ÊÁº
‚ÊœŸÊ¥ ∑§Ù ©¬SÃê÷ Gÿ ∑§ ŸÊ◊ ‚ ¡ÊŸÊ ¡ÊÃÊ „Ò– ßŸ◊¥ ÷Ë •Ê„Ê⁄ ∑§Ê SÕÊŸ ‚flÊ¸¬Á⁄ „Ò– ¡Ù ø⁄∑§ÙÄÃ ““•Ê„Ê⁄‚¢÷fl¢ flSÃÈ
⁄ÙªÊ‡øÊ„Ê⁄‚¢÷flÊ—”” ‚ ÁºÇºÁ‡Ê¸Ã „Ò– ø⁄∑§ÙÄÃ •Ê„Ê⁄ ∑§ mÊº‡Ê flªÊZ ◊¥ ∑Î§ÃÊãŸ flª¸ (’‚¢ flÁ ’flflÊ◊∑§ Áflfl∑§) ∞∑§ ◊„àfl¬ÍáÊ¸
flª¸ „Ò– ÁflÁ÷ãŸ ¬˝∑§Ê⁄ ∑§ •Ê„Ê⁄ º˝√ÿÊ¥ ∑§Ê ¬˝ÿÙª „◊ ©¬ÿÙª ÿÙÇÿ ’ŸÊ∑§⁄ „Ë ∑§⁄Ã „Ò¥, ¡Ù ∑Î§ÃÊãŸ ∑§Ë •flœÊ⁄áÊÊ ∑§ •ãÃª¸Ã
•ÊÃÊ „Ò– ∑Î§ÃÊãŸ ∑§ •ãÃª¸Ã ◊á«U, ¬ÿÊ, Áfl∂¬Ë, ∑Î§‡Ê⁄Ê, ‚ÄÃÈ, ◊ãÕ, ÿÍ‡Ê, ‚Í¬, ⁄‚Ê∂Ê, ∂Ê¡Ê ∞fl¢ •ãÿÊãÿ ÷ÙÖÿ flSÃÈ∞°
‚◊ÊÁ„Ã „Ò¥, Á¡Ÿ∑§Ê ¬˝ÿÙª SflSÕSÿ SflÊSâÿ⁄ˇÊáÊ◊˜ ◊¥ „ÙŸ ∑§ ‚ÊÕ „Ë •ÊÃ¸Sÿ ⁄ÙªŸÈÃ˜ ◊¥ ÷Ë ¬˝øÈ⁄ÃÊ ‚ Á∑§ÿÊ ¡ÊÃÊ „Ò–
∑Î§ÃÊãŸ flª¸ ∑§Ë ∑§À¬ŸÊ•Ù¥ ∑§Ê ¬˝ÿÙª ‡ÊÙœŸ ∞fl¢ ‡Ê◊Ÿ ßŸ ºÙŸÊ¥ ÁøÁ∑§à‚Ê ÁflœÊ•Ù¥ ◊¥ Á∑§ÿÊ ¡ÊÃÊ „Ò, ¡Ù ß‚ •flœÊ⁄áÊÊ ∑§
ÁøÁ∑§à‚∑§Ëÿ ◊„àfl ∑§Ù lÙÁÃÃ ∑§⁄ÃÊ „Ò– ß‚ ‡ÊÙœ-¬G ∑§Ê ¬˝œÊŸ ©º˜º‡ÿ ∑Î§ÃÊãŸ ∑§Ë •flœÊ⁄áÊÊ ∑§Ù S¬c≈ ∑§⁄ŸÊ „Ò, ÃÊÁ∑§
¡Ÿ‚ÊœÊ⁄áÊ •ÊÿÈfl¸º ‚ê◊Ã ∑Î§ÃÊãŸ ∑§À¬ŸÊ•Ù¥ ∑§Ê ÁŸ◊Ê¸áÊ ∞fl¢ ¬˝ÿÙª ∑§⁄ ©ûÊ◊ SflÊSâÿ ∑§Ë ¬˝ÊÁ# ∑§⁄ ‚∑§–
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Introduction

Ayurveda is the holistic system of medicine
dealing with maintenance of health of a healthy
person as well as cure of diseased one1 by the rational

use of aushadha (medicine), ahar (diet), and vihar
(bodily activities). Maintenance of health depends
upon traya-upastambha (three supports of the life)

viz. ahar, nidra and brahmacharya. Ahar is the first
among all the three supports and has been given due
importance considering essential entity for health.

While stating the significance of Ahar, Acharya
Charak says that body as well as diseases is caused
by ahar depending upon its wholesomeness and

unwholesomeness respectively2.Healthy diet has
been defined in terms of shadras-ahar3, regularly
usable dietary substances4 and their quantity in

terms of entirety and quantity of each of the
ingredient5. Wholesome diet is considered as pathya
which is equivalent to bheshaj (medicine). Acharya

Kashyap while describing the importance of diet,
says that the food is said to be the cause of stability
for all living beings. There is nothing else except diet

for sustaining the life. The role and efficacy of diet is
unparallel to any medicine. One is capable to make
man disease free only with the cereals (congenial

diet). One is not able to sustain life without diet even
of endowed with medicine, that’s why the diet is said
to be the “mahabhaishajya” (great medicament) by

physicians6.It is the core part of treatment in
Yuktivyapashraya-chikitsa. Ayurvedic texts describe
in detail the ahar, its contents, preparations and

rules of its use besides consideration of fundamental
principles like agni, dosha, prakriti, kal and desha
of individual. Acharya Charak has discussed twelve

class or groups of dietary substances. Kritanna-
varga (a class of cooked/prepared food) is one of the
twelve groups which deal with the methods of

preparation, properties, uses and clinical application
of various food articles. A particular samskar
(processing) is followed in their preparation to

increase the qualities and suitability. Pakvanna,
sanskritanna and sadhitanna are the synonyms of
kritanna.  It includes the use of Manda, Peya,

Lajpeya, ,Vilepi, Yusha, Yavagu (gruel), soup,
Mamsa-rasa (meat-soup), Sattu (roasted corn flour),
Krishara (porridge), Odan (cooked rice), Rag-

Shadav, Khad-Kamblik, Manth, Panak, Kulmasha,
prithuk and many other preparations of  diet. It is
useful for both the healthy and diseased persons.

Again it is useful in shaman as well as shodhan-
chikitsa.

Concept of kritanna-varga

Kritanna word is made up of two words- ‘krit’
and ‘anna’. Krit word is formed by ‘kri’ Dhatu (verb)
and ‘kta’ suffix which means prepared or processed

according to Shabdakalpadrum and Vachaspatyam.
‘Anna’ word is formed by ‘ad’ dhatu and ‘kta’ suffix
which means because it is eaten or intaken; it is

called anna according to Vachaspatyam. So kritanna
means the prepared or cooked food. Pakvanna,
sanskritanna and sadhitanna are the synonyms of

kritanna. Dalhana, the commentator of Sushrut-
Samhita, says that the processed or prepared food
is called kritanna7.The concept of kritanna-varga

exposes the process of preparation of different
dietary substances so as to make them more
beneficial from hygienic point of view and conducive

to digestive power. It is developed on account of day
to day need of healthy as well as diseased persons.
Kritannas are prepared considering number of

fundamental principles of Ayurveda such as gurvadi
guna (heavy etc. properties of substance),
madhuradi-rasa (sweet etc. taste), applicability,

palatability, likings, season, availability of substances
and geographical variation keeping in view the
preventive and promotive aspect or curative aspect.

Guru-laghu, shita-ushna, snigdha-ruksha etc.
properties are considered while preparing any
dietary preparation. Snigdha substances are

generally guru. Generally newly harvested cereals
are heavy in comparison to those which are at least
one year old. Laghu dietary preparations are good

to stimulate the digestive power. Some things are by
nature guru (heavy to digest) such as black gram,
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meat of pig, meat of buffalo etc. while some are laghu
(light) by nature such as green gram, common quail,

jungle bush quail etc.8. One should think about all
these issues before use of any dietary substance.
Heaviness of food articles can be converted into

lightness and vice versa by the process of
preparation, as for example, the Vrihi type of corn
and saktu (fried corn flour) are heavy and light

respectively. But when fried, Vrihi becomes light.
Light saktu becomes heavy when boiled on fire so
as to make a cake of bolus form9  .Eatables in raw

condition is generally heavy in comparison to their
cooked form. Lightness or heaviness of eatables is
determined by the types of combinations, methods

of preparations and proportions in which ingredients
are added. Eatables which are not cooked fully,
coarse and hard, are heavy and they take a long time

to get digested. After observing combination of
substances, processing and products and also their
effects on doshas, one should take decision about

their properties as variations are innumerable
because of users taste and multiplicity of source of
substances. In some preparations, there is change in

qualities because of different kind of samskaras
(processing); for example, boiled rice cooked from
old rice is easily digestible, whereas the same old rice

converted into flakes (by pounding) is heavy to
digest. Some undergo change in qualities because of
samyog (admixture with other substance) e.g.

kadanna (boiled rice kept overnight) and ghee
separately are heavy in digestion whereas when these
are mixed together it becomes easily digestible10.

 Madhuradi rasa are also considered in the
context of kritanna-varga because the rasa of the
substance decide the guru or laghu property, for

example, madhura, kashaya and lavana rasa are
guru where as tikta, katu and amla rasa are laghu.
Again madhura, amla and lavana are snigdha-rasas

but katu, tikta and kashaya rasa are ruksha-rasas.
Madhura, tikta and kashaya rasa are shita (cool) and
katu, amla and lavana are ushna (hot) 11. Therefore

while preparing the food articles, these rasas (tastes)
are to be considered accordingly, because one
should not prescribe guru-rasas to those who are

inactive, living sedentary life and suffering from weak
digestive fire and laghu-rasa diet should not be
advised to those who are indulged in heavy exercise,

physical labour and having the intense digestive

power. Similarly shita-rasas should be advised in diet
to those suffering from burning sensation and

Paittika disorders and ushna-rasas to those suffering
from cold, cough, dyspnoea and Vata-Kaphaja
disorders. Rasa of the prepared food also help in

deciding the heaviness or lightness of the same.

Applicability and palatability of food articles
is interrelated. Some food items can be used even in

raw form but many others after cooking only. Some
are used in solid while others in semisolid or liquid
form. Food items useful in adults may not be as it is

useful in old and children. One item may be
applicable in adults but inapplicable in children.
Children do not take bitter, pungent and odd-looking

food items. Children have palatability to sweet, liquid
and nice-looking items which are easy to take.

Likings of different persons are also different.

In the same geographical area also, all are not having
the same type of likings regarding food items as it
depends upon the habitual use and requirement of

the individual’s body. It is to be considered very
sincerely because it is mentioned in Ayurveda that
one should take diet which is accustomed to him

otherwise asatmyaja-roga (allergic diseases) may
appear. Again Acharya Sushruta says that a person
suffering from depletion of dosha, dhatu, mala and

bala, desires the dietary substances and others which
are beneficial and required for his body12. So it
should be taken into consideration while advising

diet for anyone. It increases the numbers of
Kritannas.

Seasons affect the diet menu. Different types

of dietary substances are required in different
seasons. One cannot continue the same food items
in all the seasons, because digestive power of

individual as well as nature of season changes.
Acharya Charak says that in spite of having diet in
proper quantity, only those get its benefits in the

form of body strength, good colour complexion and
happiness who follow what is beneficial in particular
season and it is known as ritu-satmya ( seasonal

homologation) 13.

Availability of dietary substances also plays
a crucial role in the development of kritanna-varga.

Rice and its different products are used more in the
area where it is produced in large quantity. Similarly
wheat, maize, sorghum, millet and their different
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preparations are abundantly used as dietary
substance in the areas where these are produced in

more quantity. Particular dietary item abundantly
available in the same geographical area is generally
cheaper and affordable to common mass. Again it is

mentioned in Ayurveda that medicine grown in own
geographical area is generally acclimatized to most
of the persons 14.This phenomenon is seen in case of

diet also and causes the increase in variety of food
items.

In different parts of the country as well as

globe, different kritannas are in use according to
requirement of climatic condition, availability,
tradition and above all likings of users. That’s why

we see the South Indian dishes, North Indian dishes,
East and West Indian dishes, Chinese dishes, Italian
dishes and many others in practice. In Ayurveda,

three types of desha (habitat) are described namely
Jangala (arid land), Anupa (marshy land) and
Sadharana desha (moderate type of land) 15. The diet

required in one habitat may not be followed as such
in other habitat. Unctuous, sweet and Vata-shamaka
dishes are needed in arid land where as ununctuous,

light and Kapha-shamaka are beneficial in marshy

land. A person residing in moderate type of land
should follow the diet beneficial for all the three

doshas i.e. Vata, Pitta and Kapha. This is one of the
main causes behind the variation of diet in different
geographical areas which is medically very crucial in

prevention as well as cure of the diseases. The things
beneficial in healthy state may not be always useful
in sick condition. For example; generally hot and

unctuous diet are advised for healthy individuals but
hot things cannot be given in persons suffering from
Paittika disorders. Similarly unctuous diet cannot be

advised in persons suffering from hypercholestremia
and hyperlipidemia. Different Manda, Peya, Vilepi,
Yavagu, Yusha, Mamsarasa, Krishara and Odana

are used as pathya in many diseases. All these
factors are responsible for the continuous
development of Kritanna-varga which includes

innumerable dietary preparations.

Preparation methods of kritannas

Innumerable Kritannas are discussed in

Ayurveda. It is too vast topic to discuss all of them,
that’s why some of them are being discussed with
their method of preparation, ingredients and

indications in the following table -

S. Name of Method of preparation Main Indications
No. Kritanna ingredients

1 . Manda16 01 part of rice+ 14 parts of Rice Digestive,

water-cooked- liquid without Appetizer
grains+ powder of dried ginger,
rock salt is used

2. Vatyamanda17 01 part broken and fried Broken and Kapha-pittahara,
barley +14 parts water- cooked- fried barley kanthya, Raktapitta-
liquid without grain is used prasadana

3. Peya 01 part rice+ 14 parts Rice Hunger, thirst, depression
water-cooked- less grain and weakness, abdominal
more liquid is used 18 diseases, fever,Vata-mala-

anulomana19

4. Vilepi 01 part grain+ 04 parts water- Grains-rice, Grahi (bowel-binding)
cooked to turn into thick wheat etc. Good for heart, Relieves

consistency, then used20 thirst,  Appetizer, wound
healing, good for eye
diseases, weak and for

those who are subject to
snehapana21
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5. Yavagu 01 part grain+6 parts water-boil Grains-rice, Less thick Yavagu-
and reduce to half- thick Yavagu wheat etc. indications as of Peya

is to be used 22. 01 part grain+ Thick Yavagu- indications
10 parts or 15 parts or 20 parts as of Vilepi
water- boil to prepare Yavagu

neither too thick nor too liquid23.

6. Odana or 01 part rice+ 14 parts water- Rice Increases digestive power,
Bhakta cooked- remaining water should wholesome, bestows

be drained out- Odana or contentment, helps
Bhakta (cooked rice) is ready taste and light26

to use24 or 01 part rice+05 parts

water-boiled-frothy water drained
off- Odana is ready to use25

7 . Yusha 01 part pulse or any medicine+ Pulses, Stomachic, appetizer,

16 parts water-cook and add vegetables aphrodisiac, good for voice,
Shunthi, Pippali etc. spices- (spices as strength and digestive
liquid yusha is ready to use27. per need) power, diaphoretic,

01 part any fried pulse+ provides satisfaction,
14 parts or 18 parts water-cook nourishment, beneficial in
to reduce it to half 28 tridosha29

8. Soup 01 part any fried pulse+ 14 Pulses, Digestible, good for
parts or 18 parts water-cook vegetables health31

to reduce it to one-fourth30 (spices as

It should be taken hot. per need)

9. Kulmasha32 Wheat, gram, barley etc. + Grains Laxative
water-half cooked- known

as Kulmasha

10. Saktu or Sattu Fried grains-powdered nicely in Grains Laxative,instant refreshment
a mill- Called Saktu or Sattu33 and strength, alleviator

of Raktapitta, thirst,
vomiting, fever etc. 34

11 . Veswara35 Meat devoid of bone, cooked Meat, ghee, Strengthening, cures

by steam, made into a paste, spices diseases of Vata
adding Pippali, Shunthi, Marich, dosha
jaggery and ghee-all cooked

together- Veswara is prepared

12. Prithuka Wet Shali-dhanya (Shali variety Rice Weight promoting, Kapha-
of rice etc.)- slightly fried- flakes increasing, strengthening,

are prepared by applying pestle Vata alleviation
over it- Prithuka are formed36 and laxative37

13. Rasala By mincing curd along with its Curd, Increases semen, strength,

cream + fine powder of Dalchini, sugar help taste, alleviation of
Ela,Tejpatra,Nagkeshara,Shunthi Vata-Pitta dosha, laxative,
and sugar- Rasala or shikharini cures Raktapitta, thirst,

(Shrikhanda) is prepared38 burning sensation and
common cold39
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14. Raga-Shadava Vrikshamla, Parushaka, juice of Sour Fruits, Digestive, stoutening,
Jambu+ sugar, rocksalt and sugar, salt, aphrodisiac, good for heart,

Rajika- Raga is prepared. Rajika relieves thirst, fainting,
Shadava is prepared by both giddiness, vomiting and
the sweet and sour substances40 fatigue41

15. Panaka Beverage prepared of Draksha, Medicine, Removes tiredness, hunger,
Kharjura, Kola, Parushaka, sugar or thirst, exhaustion, diuretic,
Chandana, Khasa, Ama, Imali jaggery good for heart and qualities

etc. +water+ jiggery or sugar according to the substance
being used42

16. Virudhaka Excessively grown up or Vegetable, Stoutening, nourishing,

germinated vegetable43. Grains heavy to digest
Germinated grains44

1 7 . Parpata Flour of black gram is made into Black gram, Helps taste,

(Papad)45 dough with water and added green gram, Digestive
with Hinga, Haldi, Lavana, Jira spices etc.
and Svarjika-converted into thin

cakes and dried in sun- Parpata
is ready

18. Krishara 01 part of corn such as rice, Rice, pulses, Increases semen,

(porridge green gram, black gram or sesame, Promotes strength48

prepared with sesame+ 06 part water- boiled spices
rice, pulses and made into thick paste-

and  spices) Krishara46. Rice added with
pulses-boiled in water to made
into porridge+ add salt, ginger,

Hinga as per need-Krishara47. In
general, it is said “khichadi”.

19. Mantha49 Saktu mingled with cold water Saktu/Sattu Instant strength, relieves

and ghee-neither too liquid nor thirst and fatigue, Acts
too thick-  known as Mantha according to substances

being mixed

20. Khada- Buttermilk +flour of pulse - Buttermilk, Good for heart
Kamblika50 cook- Khada is prepared or pulses, Wholesome for Vata

buttermilk+ vegetables -cooked- vegetable and Kapha

Khada is ready.
Kamblika is prepared with
buttermilk and sour substances

21. Payas or Rice + sufficient milk- boil till Rice, milk, Stoutening, strengthening,
Kshirika rice is cooked - then add sugar sugar mitigate Pitta, Raktapitta
(rice pudding)51 and ghee as per need- it is Payas. and Vata
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22. Mamsa-rasa It is of three types- (i)480 gm Meat, spices Refreshing, good for heart,
(meat soup) Mamsa + 640 ml water- boil good for emaciated,

till thick liquid is formed- thick weak, debility of semen,
Mamsa-rasa (ii) 240 gm voice, strength, colour
Mamsa+ 640 ml water-boil- complexion 53

keep it liquid- liquid Mamsa-rasa
(iii) 40 gm Mamsa+ 640 ml
water-boil- keep it more liquid52

23. Laja Parched or fried paddy. Paddy Thirst, Vomiting,
Diarrhea, Diabetes,
Cough, Kapha, Pitta54

24. Sevika55 or Flour of wheat-made into thin Wheat flour, Nourishing,
Sevaiya round sticks and dry in the ghee, milk, strengthening, mitigates

sun-then fry in ghee-put into sugar Pitta and Vata, unites

milk-boil- add sugar as per fractures and helps taste
need- consume

25. Lapsika56 Flour of wheat-fry in Wheat flour, Stoutening, aphrodisiac,

ghee-put milk and boil ghee, milk, mitigate Pitta
and make it thick  -add sugar, sugar and Vata
Lavanga, Maricha –consume

26. Angar- Flour of wheat+ water- Wheat flour Stoutening, increases
Karkati57 knead well-make Vataka Kapha, semen and digestive

like ball-cook it on direct power, cures rhinitis,

busning coal- Dish is ready dyspnoea

2 7 . Kundalini58 Fresh mud pot smeared with Wheat flour, Nourishment, good
320 gm. Curd- put 1280gm curd, ghee, complexion and

wheat flour+640 gm curd+80gm sugar strength, growth
ghee-mixed well-keep pot in the of tissues,
sun till it becomes sour- little aphrodisiac

quantity of it is taken in small
vessel having a small hole at
bottom to allow the fluid to come

out in a thin stream in a broad
iron vessel in which ghee is being
boiled-fluid from the vessel

creates a round ring like structure
inside ghee-cook well- take out
and immerse in boiled sugar

water-add  Karpur etc. fragrant

Discussion

Initially man used to eat dietary substances
in raw form. Invention of fire changed the eating

habits. Since then, the concept of Kritanna has been
gradually developed which is the symbol of
progressive society. During Samhita period, it got

systematic shape and one group out of twelve groups
of diet has been designated by the name Kritanna-

Varga (class of cooked foods).  The basic aim to
develop this group is to make dietary substances
applicable, palatable and more beneficial. In most of

the preparations, direct or indirect use of fire is
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there. In Charak-Samhita and Sushruta-Samhita,
many of the Kritannas are indicated for healthy and

diseased persons but method of preparation of very
few is available. It may be that during that period
the processes to prepare different Kritannas were

well known. Acharya Sharngadhar Mishra and
Bhavmishra felt it essential to discuss the methods
and did so. It is noteworthy that the list of Kritannas

became lengthy during the period of Bhavmishra
which shows the chronological development of the
Kritanna-varga. It is not possible to stat the total

number of Kritannas as these are unlimited due to
geographical variation, different climate, seasons,
availability of the resources and above all likings of

users. Some of the Kritannas are light by nature such
as Manda, Peya, Vilepi, Yusha, Laja while others are
heavy to digest such as Payas, Lapsika, Kundalini,

Sevika and so on. Some are used in liquid form while
others are used as semi-solid and solid forms also.
These are used considering the digestive power and

other conditions. These Kritannas are beneficial for
both the healthy and diseased one if properly used.
Methods described in Ayurveda to prepare different

Kritannas should be considered in general and can
be modified according to need and possibilities up
to certain extant. Some of the dietary preparations

mentioned in Ayurveda-Samhitas are not in use now
a days, it may be due to changing scenario,
availability and likings. Big numbers of Kritannas are

discussed in Ayurveda-Samhitas, yet many newer
preparations have come into existence which is the
very nature of the concept of Kritannas. As likings,

needs, availability changes according to geographical
variation and time; it is not possible to keep on
restricted to limited preparations. That’s why

Chowmin, Pizza, Burger, Noodles, Hotdog, French
fries, Manchurian, Crispy baby corn, many more
sweet dishes and others are in vogue now a day’s

which comes under the theme of Kritanna-varga.
Their properties are not as such described in
Ayurveda but with the help of Ayurvedic principles,

their properties can be explained and used
considering need of particular individual. For
example; things prepared from fine flour of wheat,

flour of rice, with the use of ghee or oil and added
with sugar or jaggery is generally heavy. Flour of
fried corn mixed with water, cooked rice devoid of

fats and sugar etc., things of pungent and bitter taste,

having more liquid portion and hot is light and easy
to digest. Generally at least one year old corns are

light in comparison to newly harvested. Many factors
influence the properties of corns such as land area,
climate, fertilizers, irrigation and quality of

production. Keeping in view all these issues, one
should use the dietary preparations for the better
healthy conditions.

Conclusion

Kritanna means cooked or prepared food. It
may be of liquid, semisolid or solid consistency. It

includes both the vegetarian and non-vegetarian diet.
Kritanna-varga includes innumerable dietary
preparations being used by different populace of the

globe. It has its scientific values. Freshly cooked food
is free from all types of contamination due, is
conducive for digestive power and becomes tasty.

Kritanna are prepared through different processing
which increase the properties of the dishes. These are
developed according to the need of man and is

continue to be increased. Good numbers of Kritannas
are discussed in Ayurveda and after wards the
number is increasing day by day. The concept of

Kritanna depends upon certain fundamentals of
Ayurveda. These fundamentals are useful for present
day preparations and their explanation in a scientific

way. Ayurvedic scholars opines that properties of
Kritannas depends upon the ingredients, their
quantity being used, combinations and processing.

One should follow the diet which is suitable for his
Dosha, Dhatu, mala and physiological functions
considering habitat, age, season, body strength,

power of digestion and acclimatization. It is the diet
on which our lives sustain that’s why Ayurvedic
scholars have accepted it as a Prana (entity proving

vitality).
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A Critical Review Of Shukravaha Srotas

*Dr. Suresh Jadhao, **Dr. C.R. Yadav, ***Dr. O.P. Dadhich,

Conceptual Study

Abstract

Ayurveda is an ancient health science which helps in the eradication of disease as well as maintaining
health of healthy person. It forms a precious base of Indian culture. It is best among all the health sciences
because of its basic Sidhantas e.g. Tridosha, Panchmahabhootas, Dincharya, Ritucharya, Sadvrita etc.The

Chaturvidha Ahara (Asita, pita, leedha, Khadita) which a person consumes is responsible for formation Sapta
Dhatu. Shukra is also formed from this Aahara, finally as a Dhatu, according to physiology described by the
Acharyas by the way of kshiradadhi nyaya, kedarikulya nyaya, khalekapot nyaya. Charak consider Vrishanu

(testicles)  and  Shepha  (penis)  as  the  Mula  of  Shukravaha  srotas1. Shushruta considers Vrishna and
Stana (breasts) as the Mula of Shukravaha srotas. The Prasadansha of Shukra is responsible for the conception
denotes spermatozoa which carry all genetic characteristics of the individual.  When insufficiency of semen

is  occurring  then  it  called  as  Kshinshukrajanya  Klaibya2  according  to classical text. In the Ayurvedic
text, acomphresive description has been given of Shukravaha Srotas. The aim of this conceptual article is to
compile and re-evaluate the  various  principles  related  to  different  aspect  of  Shukravaha  srotas  and

its pathology like Kshinshukrajanya Klaibya (Oligozoospermia).

Key Wards : Shukravaha srotas, Kshina sukrajanya klaibya, Vrishana, Oligospermia, Oligozoospermia etc…

‚Ê¢⁄Ê‡Ê -
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Introduction

Dharma, Artha, Kama and Moksha are four
tenets of life. One can’t attain this  without  progeny;

further  continuation  of  human  race  is  also  not
possible without progeny. Perpetuation of species is
the basic phenomenon in nature. Parenthood

remains one of the most desired goals of every
couple, and failure to procreate causes great anguish.
The main factor for failure is some physiological

disturbances in Shukravaha Srotas leads to
pathology.

Srotas are the main and important topic as

per physiology, because these are related with the
nourishment of the different parts of the body and
on other hand are important in the pathological

understanding of the different topics. Ayurveda is a
completely practical science and for the sake of this
practicality we should have a better vision about
these Srotasa. Vata, Pitta and Kapha are the dosha

which are though vitiated the biological condition
but not capable to create a disease independently at
their own accord. Ayurveda deals with the dosha,

dusya, Srota, agni and ama as biological factors.
Rasa, Guna, Virya, Vipaka and Prabhava deal with
the action of the drugs by the process of which it acts

on the system. The vitiated posaka  dosha  after
passing series of pathological changes developed  a
disease. The Srotas in the system are only

responsible for the transporting the vitiated posaka
dosha from the place of kha-Vaigunya to the place
of manifestation of the disease.

Concept  of Srotas  is  unique contribution
of  Ayurveda to  medical system. Srotas are minute
hallow part pathways or passages through which

Parinamita Dhatus are transported across body
(cha.vi.5/3). Any Vikruti in srotas leads to disease.
(Cha.Vi.5/7). All the Brihatrayis have mentioned

Sukravaha Srotas {Cha.vi.5/8,  Su.sh.9/8,  A.S.sh.6/
43}.Therefore, a detailed description regarding
Shukravaha srotas, normal Physiology, related

pathology and its etiopathogenesis has been given.

Aims and Objective

1.   To discuss and elaborate about Shukravaha

srotas.

2.   To  understand  pathology  of  Shukravaha  srotas
especially oligozoospermia.

Material and Methods

This article is based on a review of Ayurvedic
texts. Material related Shukravaha srotas and related

relevant topics have been collected. The main
Ayurvedic texts used in this study are Charak
Samhita, Sushruta Samhita, Ashtang Samgraha,

Ashtang Hridya, Bhava prakash, Sharangdhar Samhita
and available commentaries on these.  I  have  also
referred  to  the  modern texts and  searched various

websites to collect information on the relevant
topics.

Conceptual Study

Concept of Srotas:-

The term Srotas is derived from the main
Sanskrit root “Srusrawane” which means the

structure to exudates, to ooze, to filter  and  to
permeate. According to Amarkosha it has been
defined as “Srotoambu Sarnam Swatah”.

The natural exudation or the movement of
water is called as Srotas. Considerably the subjects
where natural exudation or the movement is being

conducted are called as Srotas. Charaka has defined
it as “Srawanat Srotansi” meaning the structure
through which the process of Srawana takes place.

Chakrapanidutta while commenting on the
term “Srawana” has observed that it refers to the
permeation of Rasa and other nutrient Dhatus."To

move" or something which "passes" or "travels" and
"exudates. This interpretation shows that in “Srawana
Karma” the circulation of Poshaka Rasa etc in Poshya

Dhatu takes place. Finally definition of Srotas
according to Charaka, the channels of circulation,
carrying the Dhatu (tissue elements or their
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constituents), undergoing transformation, to their
destination are called as  Srotas.

According to charaka, srotas with external
openings are-: 9

1- Eye -2 2- nose -2

3- ear -2 4- mouth-1

5- anus-1 6- urethral opening-1

According to sushruta 9 srotas with external
openings are present in males & 12 in females. He

has included 2 nipples & 1 uterine opening in
external orifice srotas in females.

There are thirteen Srotas in the system.

S.No. Srotas Sites of Origin

1 . Pranavaha (Vital birth) Heart and mahasrotas
(Central Cavity or alimentary tract)

2. Udakavaha (watery elements) Talu (Palate) and Kloman (Pancreas?)

3. Annavaha (Food and its products) Stomach and Vamaparsva (left side?)

4. Rasavaha (Plasma) Heart and ten vessels

5. Raktavaha Liver and spleen

(blood  specifically  the Hb fraction of it)

6. Mamsavaha (muscle tissue) Ligaments and skin.

7 . Medavaha (fat & adipose tissue) Kidney & Omentum

8. Asthivaha (bone) Adipose tissue and buttock.

9. Majjavaha (Marrow) Bones and joints

10. Sukravaha  (Semen  Specially  the sperm) Testicles

11 . Mutravaha (Circulation of Urine) The bladder and Vanksanas (Kidneys)

12. Purisavaha (Carrying faeces) The colon and the rectum

13. Swedovaha (Carrying  Sweat) Adipose tissue and the hair follicles

Concept of Shukravaha Srotas:-

Concept of Srotas is unique contribution of
Ayurveda to medical system. Srotas are minute
hallow part  pathways or passages through which

Parinamita Dhatus are transported across body
(cha.vi.5/3). Any Vikruti  in srotas leads to disease.
(Cha.Vi.5/7).  All  the  Brihatrayis  have  mentioned

Sukravaha  Srotas.

{Cha.vi.5/8, Su.sh.9/8, A.S.sh.6/43}
Acharyas have differently opined about the
Moolasthana (root) of Shukravaha srotas.

Moola of Shukravaha Srotas

The moola of Shukravaha srotas described in
Charak viman 5/7 is Vrishana and Shepha.

ÃòÊ ‡ÊÈR§fl„ÊŸÊ¥ dÊÃ‚Ê¥ flÎ·áÊÊ ◊Í‹¥ ‡Ê»§‡ø–
(Ch.Vi.5/7)

Acharya Susruta described in the Sharir 9/

12 the two Mulas of Shukravaha srotas are-

‡ÊÈR§fl„  Œ˜fl  ÃÿÊ◊Í‹¥SÃŸÊÒ  flÎ·áÊÊÒ  ø–
(Su.Sh.9/12)

Vagbhata” has differed both the above by
saying that there are three mulas of shukravaha
srotas namely Muska, Majja and Stana.

After going through above mentioned
opinions, Vrishana and Sepha seem to Mula of
Sukravaha srotas anatomically.

It can be explained with table as under:-
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Moola Charak Susruta Ashtang sangraha

Vrishanau (testicles) + + -

Sepha (penis) + - -

Stanau (both breasts) - + +

Mushkou (testicles) - - +

Majja (Bone marrow) - - +

The two mulas are described for each srotas

one is starting or origin point and other one is
terminating or end point.

VRISHANA: - (Mushka)

It is one of Moola of Shukravaha Srotas, they
are two in number. The word Vrishana is formed
from Vrishana, Mushka,  Phala and Anda  are

synonyms of testes used in the Ayurvedic classics.

1.   Vrishana

The term ‘Vrishana’ is derived from root

word  flÎ· flÎ·ÊÁÃ •ŸŸ ßÁÃ– which means showering.
The Vrishana shower Shukra and hence name
Vrishana.

2.   Anda

It resembles the egg in shape and hence the
name Anada Phala, it contains numerous seeds. It

can be said that the Vrishanagata Shukradhara Kala,
brings about the formation of Rupa Dravyam which
is a mixture of the fertility factor and fluid media.

While considering the embryonic origin,
Vrishana  is produced  from the Sara  of  Mamsa,
Rakta,  Kapha  and  Medas  (Su.Sha.4:31)3.  They  are

suspended outside the body within a sac behind the
penis and in between the thighs. Vrishanagata
Shukradhara Kala4 (this kala pervades all over body)

(Su.Sha.), brings about the formation of Rupadravya,
which is admixture factors responsible for progeny
and some liquid medium.

Here, this factor can be correlated to sperms,
since they are produced only at Vrishana; following
quoting  of  Sharangadhara and  Sushruta; any  injury

to Vrishana leads to infertility or impotence, also
supports the same (Su.Chi.7:36, Sha.Pu.5:46)5. The
formation of Vrishana in garbha takes place with the

help of the following components:-

•á«UÊ, ◊Èc∑§ÊÒ, flÎ·áÊÊÒ flÊ ¬È¥‚Ê¥ ‡ÊÈR§¡ŸŸÊÒ ª˝ÁãÕ–
....... ªáÊŸÊÕ ‚Ÿ

Acharya Gannath sen has described Anda,
Mushka, and Vrishana to synonyms of each other

and are responsible for Shukra production.

SEPHA:-

Sepha is the copulatory organ in males. It

performs dual functions of excretion and ejaculation
of mutra and shukra respectively by the action of
Apanavayu. (Ch. Chi. 25/10)6. Upstha, Sishna,

Medhra, Mehana, Dhwaja, are some of synonyms
used  in  classics.  Sepha  is  bound  in  the  middle
by Sepha  sevani (Su.Sha.5/14)7 and belongs to one

of the Panchakarmendriyas functioning under the
control of Apan Vayu.

Erection of penis and ejaculation of Shukra or

Rupdravya takes place as follows -Because of chesta
(physical stimulus), Sankalpa (psychological stimulus
or desire to enjoy) and Pidana (stimulation of

erogenous area) causes filling up of Shukravaha Siras
with blood, resulting in erection of penis which
facilitate sexual act... (Ch.Chi.2:4/46, 47)8

Harsha (passionate desire), Tarsa
(psychological excitement), Sarattva (Fluidity),
Picchlattva (slimness), Gaurava (Heaviness) and

Anuttva-Pravanattva (atomicity and tendency to
flow)-quality of Shukra causes to come out, through
Sepha  at  the  height  of  sexual  intercourse  under

the  influence  of  Apan  Vayu. ......(Cha.Chi.2:4/48-
49), (Cha.Chi.28/10).

3.   Medracharma

Medhrasandhi  is  the  area  surrounding  the
external  urethral  orifice  and medhrasandhi (corona
glandis).

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Vol.VIII    No.4  Oct-Dec 2014 Journal of  Ayurveda

 143

STANAU:-

Ancient Ayurveda scientists not only study

the anatomy of breast, also they mentioned
physiological functions in detail that’s why there are
so many references related to it as. These are

described as the Shukravaha srotomula (Su.Sha.9/12)
through  physiologically  a   null  organ   in   males.
The   female   equivalent   of Shukrotpatti i.e.

ovulation (Bijotsarga) is to same extent regulated by
Stanau. Acharya Sushruta and Vagbhata suggest
Stana as the site of origin of Shukra. It may due to

the following facts.

1 . Both are derived from Ahararas.

2. Both pervade the whole body.

3. Both 9are secreted under the influence of desire
arising out of touch, sight and memory............
(Su.Ni.10/19-22)9

In females Shukra can be considered as ovum,
which is essential for fertilisation. Ovulation is
influence by Stana at some extent. In a nursing

mother the ovulation is inhibited by prolactin
hormone. Hyperprolactinemia may lead to
impotency as well as  infertility  in  male,  so  there

seems  to  be  a  direct  relationship  between  the
formation of Shukra and Stana.

1)  Shukradhara kala:

It  is the seventh  Kala and  is  pervaded  in
the  entire  body of  living  beings (Su.Sha.4:20,
Sha.Pu.572).  Shukra pervades all over body in

Shukradhara Kala in such a way ghrita is present in
milk and iksu rasa present in iksu. Shukradhara Kala
is not an anatomical entity present in body, but is a

physiological phenomenon taking place in males,
which has two main functions viz.

a)  Integrity of pervading Shukra :

It maintains the pervading ShukraDhatu
which is formed from evolutionary Metamorphosis
of Ahara rasa constitutes general structural and

functional unit of body as one of the SaptaDhatu.

b)  Biotransformation of Retas :

The part of Shukradharakala situated at

Vrishana brings out the transformation of pervading
ShukraDhatu into ejaculatory part of Shukra, the

Retas. The germinal epithelium present  in the testes
and  the  accessory sex glands  is considered  as

Shukradhara Kala.

Some other structure related with the
Shukravaha Srotas

1.   PHALSEVANI:-

Dr.Ganekar commented on Shephaasevani
that actually it is not over penis but it started from

base of penis and goes, over the scrotum up to anus
and go backward up to coccyx

2.   Shukraashya:-

Acharya Charak has described in
Shukraashmari Chikitsa10 to purify the Shukraashya
by Samshodhan Chikitsa.

3.   SHUKRAVAHA DHAMANI:-

Sushruta  described  two  groups of
Shukravahi  Dhamanis,  one group  meant  for

production of Shukra (semen) in the testes and other
group for its elimination.

4.   SHUKRAVAHI SHIRA:-

Acharya Sushruta described that in
Napunsakta by different means Shukravahi Sira get
stimulation; when the channels of semen become

clear (devoid of any obstruction or becomes dilated)
then they will have erection of their penis occur.

Organs involved in Shukrotpatti:-

Janana Pravartana

Majja Dhatu Sepha

Shukravaha Sira Sepha Sevani

Shukradhara kala Shukravaha Dhamni

Shukravaha Dhamni Shukravaha Sira

Shukra Harini

Shukravaha Srotas

Vrishana

SHUKRA

According to Ayurveda Shukra is the
terminal tissue element of the body. It is considered
as the Sara of all other Dhatus.
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Grammatical Consideration:

The word ‘Shukra’ is derived grammatically

as follows: “Suc souce” (‡ÊÈø˜, ‡ÊÊÒø) or “Suc -  Klede”

(‡Ê Èø,Ä‹Œ) applying the aphorism “Rajrendra-

gravyartian” to the Dhatu “Suc” which implies the
meaning of purity. Adding suffix “ran” makes both
derivations. The derived word Shukra is having

multiple meanings.

They include:

1 . Bright

2. White

3. Resplendent (to shine)

Definition of ‘Shukra’:-

Shukra is the substance which is responsible
for all systemic body activities including metabolic
functions and part of which comes out of the body

at the time of sexual act and performs specific
functions of reproduction. Various lexicographers
have elucidated definition of word ‘SHUKRA’

according to different contexts (Nalanda Vishal
Sabda Sagar): Technically in different contexts term
“Shukra” is used to denote different substances.

They are:

1.   A name of fire.

2.   The planet Venus (Shukra graha).

3.   Preceptor of Daityas.

4.   A disease of the eye.

5.   Silvery white substance that is ejaculated.

6.   The substance which is white and potential.

7.   A very pure substance.

8.   Seventh Dhatu of the body.

9.   Gold

Synonyms representing androgen:

The substances in the body, which are having

masculinising properties, are known as androgens.
Major portion of these are produced from the
interstitial cells the  adrenal cortex,  growth of sex

organs,  development  of  male  secondary  sex
characters, spermatogenesis, muscular development

are facilitated by these androgens. Its activity and
production are controlled by pituitary and

hypothalamus. Synonyms identify Shukra as
androgen derivative is given below:

1) Paurusam (Virility which is inherit in a man)

2) Veerya (Potency by which action is performed)

3) Bala (Power)

4) Teja

5) Pumsatvam

Synonyms representing semen:

Semen is the suspension of Spermatozoa in

the secretion of the Prostate, seminal resides and
Cowper’s gland ejaculated at the end of sexual act.
The synonyms identifying Shukra as Semen are:

Retas:

Chakrapani  while  commenting  on  that
word  described.  It  has  factors  and responsible

for production of offspring (C.P. on Cha. Chi. 2:4:4).
Rupdravya can be considered semen as a whole
along  with its subtitle bodies  like sperms. Other

synonyms like Bija (that is having capacity to give
rise to new beings), and Pumsattva (fertility factor)
can also attributed to sperm, since it does same

function.

1) Anand samudbhava (born out of pleasure)

2) Rupadravya ( ejaculated tangible part)

3) Tejas ( which is shining and bright)

Synonyms representing sperm:

Apparently no reference can be found in

Ayurveda Classics regarding sperm, which is  a  part
of  ejaculate  semen  (Retas).Though  Acharya
Charaka  has  quoted Rupdravya for ejaculate semen.

PHYSIOLOGICAL CONSIDERATION OF
SHUKRA IN SHUKRAVAHA SROTAS

Production Shukra from Ahara Rasa:

Beginning from Rasa Dhatu upto Shukra all
the Dhatu are produced in a fashion of progressive
evolutive metamorphosis. This means that Rasa

Dhatu is basically produced from Ahara rasa which
is ingested by the action of Jatharagni. Rasa Dhatu
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gets converted into Rakta Dhatu and so on. Previous
Dhatu is precursor to next and higher by the action

of respective dhatvagni in it. So from Majja Dhatu,
Shukra Dhatu is produced (Cha.Chi.15:16,
Su.Su.14:10,  A.H.Sha.3:62-63)11. The mode of

conversion of Ahara rasa into Shukra is explained by
three hypotheses namely –

1) Ksiradadhi Nyaya,

2) Khalekapota Nyaya,

3) Kedarakulya Nyaya.

The ingested chaturvidha ahara converts in

to Ahara rasa after acting upon it by jatharagni and
bhutagni. Then the action dhatwagni starts. The
former Dhatu gets converted and divided into two

portions by the action of dhatwagni. They are

i) Prasada Bhaga

ii) Kitta Bhaga

Production of Shukra from Majja Dhatu:

Shukra is seventh in order of Sapta Dhatu and
is quoted to be produced from evaluative

metamorphosis of Majja Dhatu (Cha.Chi.15:16) by the
action of Shukradhatvagni on Majja Dhatu.   Shukra
is produced from prasada bhaga of Majja Dhatu

(Cha.Chi.15:15). Vayu and Akasa  Mahabhuta
produce porosity in Asthi Dhatu. From this pores,
Shukra oozes out like water from a new earthen pol

(Cha.Chi.15:32-35) and spreads all over body.

Time Required For Production Of Shukra
Dhatu:

Sushrutaacharya says that nearly one month
is required for metamorphosis of ahara rasa into
Shukra.   But Parasara opines that eight days are

enough for Shukra nirmana. Finally Vagbhata quoted
all the view of different authors, either it may take
twenty four hours or six days or one month

(A.H.Sha.3:62). Chakrapani has correlated all the
above opinions and brought the concept according
to status of Dhatvagni. According to Cakrapani, if

dhatvagni is at optimum level, then process of
Shukra production occurs at speed of 'Archi' and
produced within eight days. If dhatvagni is at

moderate level, Shukra nirmana takes place at the
speed of ' Shabda' and produces Shukra Dhatu within
two to three weeks. If Dhatvagni is at mild level, the

process of Shukra production takes place at the speed
of 'Jala' and it takes one month (C.P. on Cha

.Chi.15:20)12.

1 Month: - Kshiradadhi nyaya

6 days: - Kedarikullya nyaya

1 day, immediately: - Khalekapota nyaya

Feature of Sarvasariragata Shukra:

The attributes of Shukra Sara  individual can

be considered as Sarvasariragata

Shukra.

-Saumya (Gentleman), Saumyapreksinaha

(Gentle look), Ksirapurnalochana (eyes appearing
fillled with milk), Praharsha bahula (cheerfulness),
Snigdha- vrittasamhata- Dasanaha (teeth which are

unctuous, round, strong, dense, even), Prasanna -
Snigdha-varnasara (pleasant - unctuous voice and
complexion), Bhrajisnuta (dazzling appearance),

Mahaspica (large buttocks), Stri priya (loved by
women), Upabhoga balavana (virile), Sukha
(endowed with happiness), Aishwarya (prosperity),

Arogya (health), Vitta (money), Sammana (honour),
Apatyabahula (many offspring) ............... (Su.Sha.35-
16).

PATHOLOGY OF SHUKRAVAHA SROTAS

Classification of Klaibya

Different type of klaibya is described on the

classical texts based on their etiopathogenesis.
Charaka  has explained  four types of klaibya along
with their management and further two more types

mentioned as incurable while explaining the
prognosis, while Sushruta explained six types of
klaibya. (Ch. Chi. 30/154 and Su. Chi. 26/10-15)12.

Bhavaprakash has described seven types of klaibya.
They are as follow and Bhaishajya Ratnawali also has
described seven types of klaibya (Bh. R. Chi.92).
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CHARAKA SUSHRUTA BHAVAPRAKASH BHAISAJYA RATNAWALI

Bijopaghataj Manas Manas Manas

Dhvajabhangaj Saumya dhatuksayaj Pittaja Pittaja

Shukrakshayaj Shukraksayaj Shukraksayaj Shukraksayaj

Jarasambhavaj Pumsatva upghataj Medhra rogaj Medhra rogaj

Sahaja Virya Vahani Sukrastambh

Shira Chedan

Sthir shukra nimittaj Sukrastambh Upaghataj

Sahaja Sahaja

BIJOUPGHATAJA KLAIBYA

‡ÊËÃM§ˇÊÊÀ¬‚æ§˜ÁÄ‹CÁflM§hÊ¡ËáÊ¸÷Ê¡ŸÊÃ˜  ........
’Ë¡Ê¬ÉÊÊÃÊjflÁÃ ¬Êá«ÈUfláÊ¸—‚ŒÈ’¸‹— ||

(Ch.Chi.30/158-160)

According to charaka samhita Bijoupghataja
Klaibya13 is due to intake of cold, rough, little,
mixed or contaminated, incompatible food and taking
of food before complete digestion; grief, anxiety,
fear, and terror, excessive indulgence to sex with
women. Abhichar (affliction by black magic)
suspicion to his wife and deficiency of Rasadi Dhatus,
imbalance of Vatadi Doshas etc. Fasting, exertion,
ignorance of the taste for women, faulty application
of Panchakarma therapy. Due to seed (semen) is
impaired and consequently the person becomes pale,
weak, of low vitality, with little affection to women,
and also suffers with cardiac disorder, anaemia,
bronchial asthma,  jaundice, exhaustion, vomiting,
diarrhoea, colic and fever. This is impotency with
impurity of Beeja (sperm).

’Ë¡äfl¡Ê¬œÊÃÊèÿÊ¥ ¡⁄UÿÊ ‡ÊÈR§‚æ˜ˇÊÿÊÃ˜ |
Ä‹Òéÿ¥ ‚ê¬Œ˜ÿÃ ÃSÿ ‡ÊÎáÊÈ ‚Ê◊Êãÿ‹ˇÊáÊ◊˜ |

(Ch.Chi.30/154-155)

Out  of all  types  of  Klaibya,  Bijoupghataja
Klaibya  is  due  to  defective Shukra production in
which it contains abnormal or low sperms. So, we
can correlative Bijoupghataja Klaibya with the Kshina
Shukra or Oligozoospermia.

SHUKRAKSHAYA

In Ayurveda, two  pathological condition of
Shukra  viz. Shukra Kshaya and Shukra Dusti is
described:

Shukrakshaya  means deformity of function
of testes one or both namely synthesis of

testosterone and spermatogenesis. This condition
may be primary or Secondary, include Alpa and
Kshina Retas (Dal on Su.Su1: 7), where as vitiation
of Shukra - Shukradusti (Cha.Chi.30: 153,
Cha.Su.28:18)14.The above-mentioned two
conditions may be either congenital or acquired
ultimately leads to Vandhyattva or Klaibya (Male
Infertility or Sexual Dysfunction) (Cha.Su.28: 18-19,
Cha.Chi.30:

153).It is broadly classified primary
(Alparetas) and secondary (acquired).

1)  Alpa Retas:

Dalhana describes this condition as low level
of Shukra since birth or below the age of 25 years
(Dal. on Su.Su.1/7). This condition is usually seen in
Primary hypogonadism of male due to chromosomal
or congenital causes. Though the level of Shukra is
below normal since birth it can be diagnosed only
after puberty. This condition may be considered
under Adibala and Janmabala Pravrtta Vyadhi.

2)  Secondary (acquired):

This type of Shukrakshaya is further divided into:-

I. Physiological (Vishushka)

II. Pathological

I. Vishushka Retas:

Extremely low levels of Shukra or the
depletion of Shukra that occurs physiologically in old
age i.e., after 70 years of age is termed Vishushka
Retas (Dal. on Su.Su.1/7). Here right  from birth up
to the onset  of old  age the  Shukra  is supposed to
be normal. As per the description it may be
considered under Svabhavabala Pravritta Vyadhi,
due to degeneration.
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II. Pathological:

This condition is also associated with
moderately low or decreased level of Shukra Dhatu.
But the Characteristic feature in this condition is that
the patient is in the middle age and the conditions
are produced by certain etiological factors. Here
growth, pubertal development and levels of Shukra
may be normal in the earlier stage but  deficiency
occurs  later. The  dosha  involved  make their
prakopa  and sthanasamsraya in Shukravaha srotas
in the establishment of Kshina-Shukra. Different
causes are there to produce. Virudhahara,
Abhighata, Vyadikarshana etc are some of them. It
may be included in Sanghata-bala, Daivabal, and Kal-
bala Pravritta vyadhi.

A.  Shukra Dusti :
It can be considered as acquired quantitative

and qualitative abnormality in Shukra caused by
faulty dietetic, psychological, traumatic factors and
chronic debilitating illness (Cha. Chi. 30/135-137),
with both subjective and objective manifestations.

Due to the vitiation of Shukra or semen by the
morbid Dosa, the individual  becomes  Kliba
(impotent),  and  there  is  Aharsana  (if  at  all  there
is erection there will be failure in penetration). His
progeny will be Rogi (sick), Kliba (impotent), Alpayu
(short lived), Virupa (disfigured). Either there will be
no conception, or there is abortion or miscarriage.
Thus, the vitiation of Shukra not only brings misery
to the individual but also to his wife and progeny
(Cha.Su.28/18-19). All these are the subjective
manifestations. The objective manifestations are in
the form of abnormal semen having characteristics
of the vitiated Dosha such as Phenila, Tanu, Ruksa
etc. (Cha. Chi. 30/142; A. H. Sha. 1/10; A. S. Sa 1/
13)15. This condition may be considered under
Doshabala Pravritta (humoral), Sanghatabala
Pravritta (traumatic), Devbala Pravritta (super
natural) or Kala bala Pravritta (seasonal).

All the classical text accepted total 8 types
of Shukradusti. Only Acharya Bhela in Bhela Samhita
mentioned 7 types of Shukradusti.

Types of Shukradusti according to different Acharya

Acharya Charaka (Cha.Chi.30/139) Acharya Sushruta (Su.Sha.2/4)

Types Causative factors Types Causative factors

Phenil Vata Vataja Vata

Tanu Vata Pittaja Pitta

Ruksha Vata Kaphaja Kapha

Vivarna Pitta Granthibhuta Kapha Vata

Puti Pitta Kunapagandhi Rakta

Picchila Kapha Putipuya Pitta kapha

AnyaDhatupasamsrita Rakta mainly Kshina Pitta Vata

Avasadi Avaruddha Vata Mutrapurisagandhi Tridosa

In Kshina Shukra roga different etiological
factors are indicated as the causative factors
(Nidana). They are;

1 . Kshina Shukra is one type of Shukradusti. So
Shukra dustikar aharas and Viharas can be
considered as the primary cause (Cha.Chi.30:133-
137).

2. Kshina Shukra  is one type of Shukravaha
Srotodusti vikara. So  factors, which leads to
Shukravaha Sroto dusti plays an important role
in producing Kshina Shukra16 (Cha.Vi.5:13).

3. Shukra is the Sara of Sapta Dhatus. So the factors
which make the Kshaya of Dhatus can be
considered in the Nidana (Cha.Su.17:76-77)17.

4. The doshas involved in Kshina-Shukra are Vata
and Pitta (Su.Sha.2:4)18. So the factors for
vitiation of Vata and Pitta doshas can be
considered under this.

5. The diseases such as Sthaulya, Pittaj Prameha etc
causing or predispose to Kshina-Shukra. So these
types of Nidanarthkrara vyadihi are also
including in the Nidan.

6. Certain therapeutic procedures such as
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Sastrakarma, Agnikarma, when performed
wrongly by a Vaidya  ends up  in Kshina Shukra.
This  is the Vaidyakrita (Iatrogenic) factor of
Kshina Shukra.

7 . Excessive consumption of Drugs (dravya) like
Haritaki, Kshara etc. can lead  to  Kshina  Shukra.
They  are  Dravyasevana  rupa  Nidan  of  Kshina
Shukra.

8. Miscellaneous causative factors such as Jara,
Abhighata are also indicated in Kshina Shukra.

Samprapti of Kshina Shukra

When a person consumes Samanaya and
Visishta nidan of Kshina Shukra, it leads to prakopa
of Vata and Pitta doshas. This is a common happening
and from this stage the Samprapti can be completed
in two different ways:

1 . Prakupita Vata and Pitta doshas vitiate
Jatharagni following as Vaishamya of Jatharagni
ends in Amotpatti. Ama means improperly
digested Anarasa. As a result of the entrance of
Ama dosha into the Rasavaha Srotas, obstruction
of Rasavaha Srotas takes place. Since there is
obstruction to flow of nutrients, transformation
of Rasa Dhatu to the next higher Rakta Dhatu is
hindered. The result is Rakta Kshaya. So,
progressive evolutive metamorphosis of Dhatu is
hampered. Majjavaha srotas, obstruction leads to
poor nourishment of Shukra Dhatu,  which  in
turn  produces  Shukra  Dhatu  of  low  quantity
and  quality, manifestes as Kshina Shukra.

2. The other way, Khavaigunya in the Shukravha
Srotas produces directly by the Nidana of Kshina
Shukra. At the same time, if person who is
possessing Khavaigunya  in  Shukravaha  Srotas
and  he  is  indulging  in  Vatakara  and Pittakar
Nidana, Shukragata Vata prakupita Vata and
Pittakara Nidana. In this stage, localization of
vitiated doshas in Shukravaha Srotas facilitates
Dosha Dushya  Sammurcchana.  The  Prakupita
doshas  i.e.  Vata  and  Pitta  with  a potential  of
creating  pathology  in  body  interact  with
Shukra  Dhatu,  thus producing Kshina- Shukra.

Components of Samprapti of Kshina Shukra:

1 . Dosha: Vata and Pitta

2. Dushya: Shukra

3. Srotas: Shukravaha Srotas

4. Srotadusti Lakshna: Sanga

Kshina Shukra (Signs and Symptoms)

Sarvadaihika Lakshnas: Daurbalya
(General debility) (Cha.Chi.17:69), Bhrama (Dizziness)
(Cha.Chi.17:69), Panduta (Pallor) (Cha.Chi.17:69),
Sadana (Body ache)   (Cha.Chi.17:69), Shrama (Easy
fatigability) (Cha.Chi.17:69), Shosha (Loss of weight)
(H.S.3:9; 21)

Sthanika lakshnas: Medhra Vrishana
vedana (Su.Su.15:13, A.H.Su.11:20), Medhravrishna
dhumayana (A.H.Su.11:20), Mukhashosha (dryness of
mouth) (Cha.Chi.17:69)

Mansika Lakshnas: Stridvesha as Manasika
lakshanas of Kshina Shukra according to
Haritacharya (H.S.3:9:21).

Maithnugata  Lakshnas:  Impotent
(Klaibya-Ca  Su  17:69),  Maithune  Asaktihi (loss of
libido – Dal on Su.Su. 15: 13), Alpacesta (may be
decreased sexual activity) Shukragata Lakshnas :
Shukra avisarga (semen may not be ejaculated at all)
(Ca Su 17:69), Chirat praseka. (Delayed ejaculation)
(Su Su 15: 13), Alpa – rakta yukta shurka pravriti
(Semen may be ejaculated out in low quantity mixed
with blood). (Su Su 15: 13)

Apatyagata Lakshnas: Kshina Shukra affects
the quality of progeny; child born out of this
condition may be Vikala or Virupa (H S.3:9:21)19.

KSHINA SHUKRA V/S OLIGOSPERMIA20

Kshina Shukra is one of the Asta-vidha
Shukra dusti, in which qualitative as well quantitative
vitiation of Shukra Dhatu is present. While describing
the dustis associated with Shukra and Artava,
Vagbhatacharya explained Kshina Shukra as a
pathological condition caused by vitiated Vata and
Pitta as “Kshinam maruta pitta (A. H. Sha.)”.

Kshina Shukra somewhat resembles
Oligospermia. Oligospermia is also a disease of male
reproductive system, in which there is quantitative
reduction of sperms.  Oligospermia  is  a  disease
which  is  associated  with  less  count  of
spermatozoa (<20million / ml). Kshina Shukra and
Oligospermia conditions are not exactly one and the
same. But Oligospermia is a part of Kshina Shukra
roga, means that Oligospermia  indicates quantitative
vitiation of Shukra  Dhatu  in  a  Kshina Shukra
patient.

Kshina Shukra  is a vyadhi  in which Shukra
Dhatu is quantitatively and qualitatively vitiates.
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Also certain degree of quantitative reduction in
Shukra Dhatu is indicated by three conditions namely
Alpa-Kshina-Vishuska Retas. The word Kshina has
different meanings. When we correlate with Alpa we
can conclude that it may be taken as either low
volume of ejaculated or low sperm count. When we
correlate   with   low   sperm   count   it   can   be
effectively   compared   with Oligozoospermia21.
Kshina can also have other meanings like less power.
However there is another condition known as
Asthenozoospermia22, the  motility power of
spermatozoa is greatly reduced. In such a condition
we can compare Kshina Shukra as
Asthernozoospermia. When we correlate Kshina with
the power or strength of sperm to do its function,
i.e fertilization capacity, yet another condition
known as Teratozoospermia can be compared with
Kshina Shukra where fertilization capacity of sperm
is reduced. The severe stage of Oligospermia is
Azoospermia, and it can be corelated with the
Vishuska Shukra. So in short Kshina Shukra may be
any one of the above described conditions of modern
aspect, all of them are associated with defects either
quantitatively or qualitatively which is the typical
character of Kshina Shukra. Here the Kshina
Shukrajanya Klaibya is subjected to study in short
and compared the same with other conditions of
modern counterpart i.e. Oligozoospermia.

OLIGOZOOSPERMIA23

As explained earlier Oligospermia or
synonymously oligozoospermia highly resembles
Kshina Shurka vyadhi. However Kshina – Shukra is
a condition in which Shukra Dhatu is quantitatively
and qualitatively reduced.

Etymological origin of the world
OILGOZOOSPERMIA is as: Oilgo (few) + Zoo (live) +
Sperm + Ia (Condition)

So, this is a condition in which sperm count
will be less than 20mil/ml. (WHO1992). Now WHO
reassessed sperm criteria and establish a lower
reference point less than 15 million/ml. This
condition occurs due to etiological factors which
hamper Spermatogenesis and also blockage in path,
which conveys sperms from testis to outside.

Etiology of Oiligozoospermia24:

Causative  factors,  which  lead  to
Oligospermia,  can  be  explained  under  the
following headings:

1.   Local causes:

A.  Congenital: - Cryptorcchidism  or
Congenital  mal-position  or  undescended testis an
incidence is one among causes poor semen quality.
It causes permanent irreparable of testis (Berodafa
1974). They are also hormonally defective (Gendod
et al 1978). Unilateral Cryptorchidism even when
corrected prior to puberty is associated with
abnormal semen in many males (Harrison 1994).

B.  Thermal: - Scrotal temperature should
be less than 2oF from the core body temperature.
Raised scrotal temperature may depress the
spermatogenesis because it is sensitive process,
which alters with alternations in temperature. The
temperature of scrotum will be raised in conditions
like Vericocele, Hydrocele and Filariasis. Vericocele
causes disruption in later stages of sperm maturation
(Alvin  &  Paulser 1976).  Moreover  working  near
hot  zone  and wearing of tight undergarment more
than 15 hours/day may also depress the
spermatogenesis.

C.  Infection:  -  Infections  like  Syphilis,
non-specific  Urethritis,  Mumps  and Orchitis after
pubertal period may permanently arrest
spermatogenesis. Mumps Orchitis arrests the
maturation process and also arrest the androgenic
function of leydig cells (Adamopoulous et at 1978).
Systemic infection like bacterial or viral affect the
sperm count. Chlamydia trachomitis or T.
Mycoplasma infection lead to defective
spermatogenesis.

2.   Non local causes:

A.  Genetic:  -  Klinefelter’s  Syndrome  and
xx  Male  syndrome  are  two  genetic defects which
lead to defective spermatogenesis. (Palsen 1974)

B.  Endocrinal: - Hyperprolectinaemia can
lead to hypogonadisim and has been associated with
impotence (Franks et at 1977), effect on testosterone
and dihydrotestosterone levels (Margini et al 1978)
and a reduction in sperm count and volume of
semen. (Falaschi et at 1978) Hypopituitarism,
Hypothyriodism, Adrenal hyperplasia can also cause
the disease – Oligospermia.

C.  Sexual: - Too frequent intercourses
decrease the spermatogenesis and sperm cell activity
(Paul 1950).
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D.  Occupational:  -  Occupational  history
is   must   in  infertility  because  of potentially toxic
effects of many chemical and physical agents on
spermatogenesis. Environmental hazards include
chemicals such as nematocide, dichloropropane,
lead;  microwaves  and  ultrasound  are  responsible
for  the disease. Trauma is the most common cause
of secondary atrophy of testes. The exposed portion
of Testes in scrotum renders it susceptible to both
thermal and physical trauma, particularly in
individuals with hazardous occupation. (Harrison) A
prolonged physical exertion and sleep deprivation
lowers the testosterone level in man. (Opstand and
Avkrary 1982).

E.  Systemic Diseases

a. AIDS lowers the degree of spermatogenesis (De
Poepe & Waxman 1979).

b. Renal failure and Cirrhosis of liver cause low
levels of testosterone (Chen et al 1970, Bannister
et al1987).

c. Some investigations revealed that Diabetes
Mellitus with low sperm count and low volumes
of ejaculates were also found in some men.
(Klebanow 1960, Rubin 1962, Schoffling 1971,
Bartale 1975)

d. Abnormalities in leydig cell function frequently
accompanied by decreased sperm  density  have
been  noted  in  variety  of  chronic  systemic
disease including Protein Energy Malnutrition,
advanced Hodgkin’s disease and cancer prior to
chemotherapy and amyloidosis. Protein
deficiency and malnutrition can cause the
reduced response of male accessory glands to
testosterone stimulation (Bielaneki et al 1969,
Lazerka et al 1965, Mann 1974).

e. Vit.A deficiency also  causes reduction  in
spermatogenesis  (Moustguard 1969)

f. Some times after acute febrile illness, temporary
decrease in sperm density occurs. (Harrison)

G. Addictions

a.   Alcohol is the most important leydig cell
toxin. (Lipsett 1980, Van Theel et al 1983)

b.   Excessive intake of alcohol may decrease
the semen quantity (Hendry – 1995)

H. Tobacco addicts like smokers, chewers
and multiple addicts will have below normal sperm
count. (Benarjee 1993)

I. Iatrogenic:  -  Surgical  operations,
which  have  been  done  improperly  like urethral
stricture or diverticullum, Prostactomy may cause
defective spermatogenesis. (Inter and Lunefield
1993)

I.   Drugs

a.   Antibiotics   like   Ampiciline,   Erythromycine
and   Cephalexin   causes Oligospermia
(Malmbong et al. 1974, m Symes et a. 1974).

b.   Spirnonolactone induces Oligospermia (Cawinos
Torreset et al 1977, sperm count Levi et al
1979).

c.    Antipsychotic drugs reduces sperm count (Blair
and Simpson 1966)

d.   Cimetidine reduces sperm count (Van Thiel et al
1979)

J.   Immunological:  -  Testicular  failure
occurs  in  auto-immunity (Hendry et  al 1979)
Mancini 1974) in which endocrine deficiencies co –
exists.

K. Psychological: - Increased stress
conditions also produce low quality of semen (Inster
and Lunefeld 1993).

DISCUSSION

Shukravaha srotas is important one among
the Srotas, any physiological disturbance in the
Srotas may cause pathology in Srotas and induces
oligozoospermia like pathology. Oligozoospermia can
be co-relate with the Kshinshukra and induces male
infertility. Oligozoospermia is major cause of male
infertility. Infertility is a deeply personal,
emotionally charged subject. The inability to
conceive or bear a child challenges one's self image,
sexuality and hopes for the future. People
experiencing infertility often find it difficult to
understand and scope with the complex feelings that
can arise during this trying time.

Infertility affects the psychological harmony,
sexual life and social relation of the couple. The
incidence of male infertility is about 50% of infertile
couples. It may vary from place to place, nation to
nation but  magnitude of the problems remains the
same. Even with the advent of modern techniques,
the success rate in conception is very low; the cost
of treatment is also not affordable by all. The agony,
sorrow of infertile patients remains almost same
even today. Considering the wide spread nature in
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the society and its depth of causing innumerable
problems, thus the subject of Shukravaha Srotas is
selected. Infertility has direct relationship with
impairment of Shukravaha Srotas leads to Shukradusti
(Oligozoospermia).

CONCLUSION

Concept of Srotas is unique contribution of
Ayurveda to medical system. Srotas are minute
hallow part pathways or passages through which
Parinamita Dhatus are transported across body. Any
Vikruti in srotas leads to disease. All the Brihatrayis
have mentioned Sukravaha Srotas. The
predominance of Vata and Pittadosha in predisposing
disease Kshina Shukra (Oligozoospermia) is
corroborated clinically.

If the concept of Shukravaha Srotas
understands then we can able to know the
pathophysiology of Shukravaha Srotas and we can
manage these pathologies like Oligozoospermia
before  worst  condition  o f  disease.  Though  this
is  conceptual study, but the information provided
can be utilized in various experimental and clinical
studies.
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Conceptual Study

KALA

*Dr. Papri Nath, **Dr. Sisir Kumar Mandal

Abstract :

Kalas are the anatomical entities which limit the dhatus either from other dhatus or from ashayas
and specify the dhatus individual distinct location. To a minimum degree it gives support to the dhatus which
is related with its structures. Among the great trios Kalas had been described to an extent by Acharya

Sushruta.

Key words- Kala, dhatu, agni, kleda, limiting lining
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Introduction :

 In Ayurveda, the word Kala is used in variety meaning. Kala used as unite of time ÁG¢≥Êà∑§ÊDÊ— ∑§‹Ê,
guna ∑§‹Ê ªÈáÊ—, ÿºÈQ¢§- ·Ù«U≥Ê∑§‹◊, minute part ∑§‹Ê ‚Íˇ◊Ù ÷Êª—, SflÀ¬àflÊÃ˜ ∑§‹Ê ‚¥ôÊ iv or minimum amount

is also known as Kala. In respect of sharira the word Kala means the limiting lining of dhatus.

Conceptual Study

KALA

Dr. Papri Nath, Dr. Sisir Kumar Mandal

Definition:

∑§‹Ê— ....... œÊàflÊ≥ÊÿÊãÃ⁄◊ÿÊ¸ºÊ—

œÊÃÈ        +       •Ê≥Êÿ◊˜      +      •ãÃ⁄◊ÿÊ¸ºÊ

           ⁄‚⁄Q§Êºÿ              •flSÕÊŸ            ‚Ë◊Ê÷ÍÃÊ  («UÀ„áÊ-‚È.≥ÊÊ-4/5)
               œÊÃfl                 ¬˝º≥Ê

             Rasa, Rakta etc.                 Place/Site                Limiting lining or
              Seven dhatus. boundary

The entity which is the limiting lining of the dhatu is known as kala.  Indu the commentator of

Ashtanga Samgraha explained that the lining of the spaces inside dhatus are also called as kala .It separates
the dhatus from the space.

œÊÃÈŸÊ¢ ⁄Q§ÙºËŸÊ◊Ê≥ÊÿÊ ÿÊÁŸ dÙÃÊ¢Á‚ Ã·Ê¢ mÿÙ-œÊàflÊ≥ÊÿÿÙ⁄◊äÿ ------ ‚Ÿ˜ ∑§‹ÊÅÿÊ¢ ‹÷Ã–iv
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Number of kala :

∑§‹Ê— πÀflÁ¬ ‚# ÷flÁãÃ– v

The total number of kala is seven. These are

(1) Mamsadhara kala

(2) Raktadhara kala

(3) Medadhara kala

(4) Sleshmadhara kala

(5) Purishadhara kala

(6) Pittadhara kala

(7) Shukradhara kala

◊Ê¥‚Ê‚Îæ§◊Œ‚Ê¥ ÁÃdÊ ÿ∑Î§àå‹ÊrÊÊ‡øÃÈÁÕ¸∑§Ê–
¬@◊Ë ø ÃÕÊÜÊãòÊÊáÊÊ¥ ·DË øÊÁªAœ⁄UÊ ◊ÃÊ–
⁄UÃÊœ⁄UÊ ‚åÃ◊Ë SÿÊÁŒÁÃ ‚#∑§‹Ê— S◊ÎÃÊ—––

Acharya Sharangadhara stated Yakritplihadhara kala instead of Shleshmadhara kala

Kala  Dhatu

1 . Mamsadhara 1 . Rasa dhatu

2. Raktadhara 2. Rakta dhatu

3. Medodhara 3. Mamsa dhatu

4. Shleshmadhara 4. Meda dhatu

5. Purisha dhara 5. Asthi dhatu

6. Pitta dhara 6. Majja dhatu

7 . Shukra dhara 7 . Shukra dhatu

A little bit alternation is observed in order of kalas than the sequence of dhatus because of their

difference in prime action. Kalas give support to body ÿSÿÊÁ◊àÿÊœÊ⁄àflŸ ∑§‹Ê ÁŸÁº¸CÊ– where as dhatus are to

maintain or nourish the body ¬Ù·áÊ R§◊Ù˘ÿ¢ ŸÃÈ œÊ⁄áÊ–.vii

Purisha dhara kala and pitta dhara kala are described as the asthi dhara and majja dhara kala
respectively.

rrrrr Formation of Kala :

ÿSÃÈ œÊàflÊ≥ÊÿÊãÃ⁄·È Ä‹ºÙ˘flÁÃDÃ‚ ÿÕÊ Sfl◊Èc◊Á÷Áfl¸¬`§—
............. œÊÃÈ⁄‚Áfl≥Ê·Ù˘À¬àflÊÃ˜ ∑§‹Ê ‚¢ôÊÊHiv

The kleda which is situated either in the gap of two dhatus or in gap between dhatus and ashaya as
is processed by respective agni and form respective kala.
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Conceptual Study

Abstract-

There is no direct reference of Allergic Bronchial Asthma as such in classical texts, but Ayurveda

explains  various types of disease or symptoms that are similar to Type I hypersensitivity reactions. Altered
immune response or Ojodushti finds intrinsic and extrinsic causes in Ayurveda. One among them is
Dushivisha. The references regarding  Dushivisha point out that it can generate similar harmful effects as

that of hypersensitivity reactions.  ““∑§Ê‹ÊãÃ⁄¬˝∑§ÙÁ¬ Áfl·¢ ºÍ·ËÁfl·◊˜–”” (øR§.Á≈.ø.‚È.21/45) This verse indicates

the latent or subclinical allergy. While the reference ““ÿlÁ¬ Ÿ ¬˝ÊáÊ„⁄¢ ÃÕÊÁ¬ ’„ÈºÙ·∑§⁄◊˜–”” (ø.Áø.wx/vyÆ) is

indicative of the harmful effects it can impart on the body. The peculiarity of Dushivisha is that it remains
latent in Dhatus (tissues) and on vitiation it produces hazardous consequences on the body. The prime factors
taking part in the pathogenesis of Allergic Bronchial Asthma are Nija and Agantuja (Bahya Gara Visha),

Avyadhisahtwa, and Dushivisha.

Nija Gara Visha which are produced by Viruddhahara (unwholesome substances) and
Agnimandyakar Nidana acts as antigens. The toxic effects of these antigens are not completely neutralized

by the antibody due to Avyadhisahatva, instead get sensitized and bind to the mast cells. This improperly
naturalized Visha (toxins) when comes in contact with antigen produces injurious consequences in the
sensitized host. The antigen antibody mediated abnormal immune response can be correlated with

pathological and clinical features of Dhatugata Visha or Dushivisha in Ayurveda. Assuming the role of
Dushivisha (sensitized IgE bound to mast cell and basophils) and Avyadhusahatva (circulating IgE) in Allergic
Bronchial Asthma, the treatment line should be planned in this disease. In Ayurveda, Tamaka Shwasa can

be correlated with the disease A.B.Asthma. The basic steps of management of Tamaka Shwasa are Shodhana,
Shamana, and Rasayana, along with this treatment management, Vishaghna Chikitsa is also necessary as
the whole world is embedded in the test tube of different kinds of toxins. So here an effort is made to study

the role Dushivisha in the pathogenesis of Allergic bronchial Asthma is very much necessary for its proper
and effective treatment.

Key words- Allergic bronchial asthma, Dushivisha, Vishaghna Chikitsa

‚Ê⁄Ê¢≥Ê-
Allergic Bronchial Asthma ∑§Ê •ÊÿÈfl¸ºËÿ ª˝¢ÕÙ ◊¥ ¬˝àÿˇÊ fláÊ¸Ÿ Ÿ„Ë „Ò¥–ÿ„ √ÿÊÁœ ≈Êß¬ flŸ „Êÿ¬⁄‚Áã‚Á≈Á√„≈Ë

Á⁄•ÚÄ≥ÊŸ ∑‘ ¬Á⁄áÊÊ◊SflL§¬ „ÙŸ flÊ‹Ë „Ò– •ÊœÈÁŸ∑§ ◊ÃÊŸÈ‚Ê⁄ ÁflÁ÷ÛÊ •Ú‹¡¸Ÿ ∑‘ ¬˝ÁÃ ≥Ê⁄Ë⁄ ∑§Ë •ŸÈ¡¸ÃÊ¡ãÿ ¬˝ÁÃÁR§ÿÊà◊∑§
ÁR§ÿÊ ∑‘ •‚¢Åÿ ∑§Ê⁄áÊ flÁáÊ¸Ã „Ò– ≥Ê⁄Ë⁄ ◊ „ÙŸflÊ‹Ë ÿ„ ÁR§ÿÊ ≥Ê⁄Ë⁄ √ÿÊÁœˇÊ◊àfl ∑§◊ „ÙŸ ∑§Ë fl¡„ ‚ „ÙÃË „Ò¥– •ÊÿÈfl¸ºËÿ
ª˝¢ÕÙ ◊¥ ºÍ·ËÁfl· ∑§Ê fláÊ¸Ÿ •ªºÃ¢G ◊¥ ÁflSÃÊ⁄ ‚ Á∑§ÿÊ „Ò– ß‚ ‚ÍG ∑‘ •ŸÈ‚Ê⁄ ‚ÍG ◊¥ flÁáÊ¸Ã ÁflÁ÷ÛÊ ∑§Ê⁄áÊÙ ∑§Ë fl¡„ ‚
ºÍ·ËÁfl· ∑§Ê ¬˝∑§Ù¬ „Ù∑§⁄ ‚÷Ë œÊÃÈ•Ê ∑§Ë ºÈÁC „ÙÃË „Ò– •Ê¡ ‚÷Ë œÊÃÈ ∑§Ê ‚Ê⁄L§¬ ÷Êª „Ò¥ – ºÍ·ËÁfl· ¬˝∑§Ù¬ ∑§Ë fl¡„
‚ •Ê¡ÙºÈÁC „Ù∑§⁄ ≥Ê⁄Ë⁄’‹ ∑§◊ „Ù∑§⁄ ÁflÁ÷ÛÊ •Ú‹¡¸Ÿ ∑‘ ¬˝ÁÃ ≥Ê⁄Ë⁄ ¬˝ÁÃÁR§ÿÊ ºÃÊ „Ò Á¡‚∑§Ë fl¡„ ÁflÁ÷ÛÊ •Ú‹Á¡¸∑§
√ÿÊÁœ „ÙÃË „Ò– ºÍ·ËÁfl· ∑§Ê Allergic Bronchial Asthma ◊¥ •àÿ¢Ã ◊„àfl „ÙŸ ∑§Ë fl¡„ ‚ ºÍ·ËÁfl· ∑§Ë ÁøÁ∑§à‚Ê ∑§⁄Ÿ
‚ ß‚ √ÿÊÁœ ◊¥ ÁŸÁpÃ „Ë ‹Ê÷ „Ù ‚∑§ÃÊ „Ò¥–  •Ã— Áfl·ÉŸ ÁøÁ∑§à‚Ê ∑§Ê ◊„àfl ß‚ √ÿÊÁœ ◊¥ ©¬ÿÈQ§ „Ù ‚∑§ÃÊ „Ò¥–
©¬⁄ÙQ§ ≥ÊÙœ‹π ◊¥ ºÍ·ËÁfl· ∑§Ê Allergic Bronchial Asthma ∑‘ ‚ê¬˝ÊÁ# ◊¥ fláÊ¸Ÿ Á∑§ÿÊ ªÿÊ „Ò¥–
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Introduction

Allergic Bronchial Asthma is a common
disorder of airway referred to as localized

anaphylactic reaction (Type I hypersensitivity
reaction) characterized by chronic airway
inflammation and increased airway responsiveness to

variety of stimuli resulting in symptoms of paroxysm
of dyspnea, wheezing, cough and chest tightness.

Airway inflammation in Asthma is-

l A defect response of immune system to a trigger.

l A cascade of immunologic events that includes
inflammatory cells and mediators.

l An immune- mediated process that leads to
inflammatory changes in the airways, including
eosinophils recruitment and airway edema.

The physiological and clinical features of
asthma derive from an interaction among the
resident and infiltrating inflammatory cells in the

airways surface epithelium, inflammatory mediators
(Histamines, Bradykinin, and Leukotrienes: C, D and
E, Platelet activating factor, Prostaglandin (PGs) E2,

F2a and D2) and cytokines. The cells thought to play
important parts in inflammatory response are –Mast
cells, Eosinophils, Lymphocytes and epithelial cells.

Etiology:

This includes factors involved in the
development or onset of asthma and the factors

(triggers) involved in the development of
exacerbations.

Factors involved in the development of

Asthma:

1) Predisposing factors

2) Causal factors

3)  Contributing factor

1. Predisposing factors:

a) Atopy: Atopy is the propensity to
produce abnormal amounts of IgE in response to

exposure to environmental allergens – appears to be
the strongest identifiable predisposing factor for
asthma.

b) Gender: Childhood Asthma ratio is 2: 1
(male/female) i.e. it is more common in male and
more prevalent in adult female.

2. Causal Factors:

a) Allergens:

(i) Indoor allergens- Indoors allergens include

domestic mites, animal allergens, cockroach
allergen and fungi.

(ii) Outdoor allergens- The most common outdoor

allergens that may lead to Asthma in susceptible
people are pollens and fungi.

b) Drugs-

The drugs most commonly associated with
the induction of acute episodes of asthma are
aspirin, coloring agents, such as tartrazine, B

adrenergic antagonists and sulfating agents. NSAIDs
inhibit arachidonic acid metabolism via the cyclo-
oxygenase pathway, preventing the synthesis of

prostaglandin

c) Food and food additives-
Some food allergy is responsible for the

Asthmatic attack food most commonly involved in
Asthmatic reactions are: Milk, eggs, nuts, Alcoholic
drinks, (Sulfer dioxide), etc.

d) Occupational Sensitizes:
Occupational related Asthma is a significant

health problem large number of substances

encountered at the work place are known to produce
Asthma. Acute and chronic airways obstruction has
been reported to follow exposure to a large no. of
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Improperly developed mamsa, shonita and
asthi are responsible for reduced vyadhikshamatva.

The healthy condition of these three dhatus will
naturally maintain equilibrium of the three dosha as
they have ashrayashrayibhava. Vitiated rakta

produces derangement of pitta and vice versa.

4) Dushivisha-

Different forms of toxins whether get entry

into body externally called Bahya (Agantuja) Gara
Visha as earlier mentioned or Nija Gara Visha which
is formed in our body all are devoid of 10 properties

of Visha so that it is not fatal to human but acquires
toxic properties. Due to insufficient strength of these
toxins or not metabolized and eliminated from the

body or because of the Vyadhiksamatwa, the
different toxins might be partially neutralized or
suppressed gets deposited in Rasa Raktadi Dhatu and

on long term exposure transformed into Dushivisha.
These suppressed toxins get enveloped by Kapha
and might remain latent. Potency of this Visha

aggravates in favorable conditions. As far as Dosha
dushti is concerned it is mainly Dushivisha which

has its special effect on Rasadi Dhatu ºÍ·ËÃ ¢
º≥Ê∑§Ê‹ÊÛÊÁºflÊSflåŸÒ⁄÷ËˇáÊ≥Ê—H ÿS◊ÊgÍ·ÿÃ œÊÃÈŸ˜ ÃS◊Ê-
gÍ·ËÁfl·¢ S◊ÎÃ◊˜H (‚È.∑§.•.2/33) therefore it is the term

as Dushivisha. Even though Dushivisha itself is also

not having power and basically Visha also vitiated
or diminished in power then also Dushayati Rasadi,
it disturbs, it vitiates all the Dhatu therefore

Dhatudushti will not be limited up to one Dhatu or
up to Samprapti of Tamak Shwasa.

NºÿSÿ ⁄‚ÊºËŸÊ¢ œÊÃÍŸÊ¢ øÙ¬≥ÊÙ·áÊı is saying

that multiple Dhatu or more than 2/3 Dhatu will be

involved in creation of Samprapti and  it has been

stated in the effect of Dushivisha also ÿS◊ÊgÍ·ÿÃ
œÊÃÈŸ˜ ÃS◊ÊgÍ·ËÁfl·¢ S◊ÎÃ◊˜  therefore involvement of

all Dhatus is essential simultaneously if the Dosha
will be vitiated, if the Dhatu will be disassociated if

the Dosha will be manifested  in the disassociated
Dhatus then they will create disease and
simultaneously Vyadhikshmatwa will go down and

Vikarvighat bhava will be absent from the body
Vikarvighat Abhava occur in the body and as a
result, Vikara will be occurred. In the present

situation pathology start in Rasadi Dhatu.

5) Kapha-Vata aggravating Aahara and
Vihara of Shwasa. :

Kapha-Vata vardhaka Aahara and vihara
help to aggravate the Samprapti of Tamaka Shwasa.

6) Khavaigunya-

Raja-dhuma these are the important factors
for Pranavaha Srotovaigunya, which are responsible
for the Sthanasamshraya of Dosha so that

Samprapti of Tamaka Shwasa occur.

Pathogenesis-

A. The unwholesome drugs and diets

with mutually contradictory characters with that of
normal tissue elements initially produce toxicity in
the blood. Conversion of Virudhahara to Gara Visha

and transformation of wholesome food to Annavisa
due to Agnimandya has been already explained in
the Nidanas.

B. Similarly Bahya Gara Visha entered
in the body which acquires toxic properties. Polluted
air, dust, smoke get entry through inhalational rout

deposited in the lungs (Phuphhusa) which is
responsible for Khavaigunya of Pranavaha Srotasa.
Rakta is vitiated due to Nija Gara Visha. Phupphusa

utpati is takes place from Rakta Phena which
ultimately responsible for Khavaigunya of
Pranavaha Srotasa.

C. The toxins produced by this
unwholesome diet vitiate Rakta. By the potency of
Visha it reaches Rakta and with its properties it

deranges Rakta. Because of the insufficient strength
of Garavisa or because of the Vyadhikshamatva, the
toxins might be partially neutralized or suppressed.

ŸÊ¬âÿ‚ÁflŸ¢ ‚l— ¬˝’ÊœãÃ ÃºÊ ◊‹Ê—–¬˝∑§Ù¬¢
¬˝ÁÃÁflÉŸÁãÃ Á÷ÛÊÒºÍ̧cÿÊÁºÁ÷ÿ¸ºÊH (•.‚¢.‚Í.~/{y)

D. The Visha of mild potency gets
deposited in the Rakta Dhatu and assumes the form
of Dushivisha.

E. The suppressed toxin gets enveloped
by Kapha and might remain latent.

F. Potency of the Visha aggravates in

favorable conditions.

Ãºfl s¬âÿ¢ º ≥Ê∑§Ê‹‚¢ÿÙªflËÿ¸¬ ˝◊ÊáÊÊÁÃ-
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ÿÙªÊjÍÿSÃ◊¸¬âÿ¢ ‚¢¬lÃ– (ø.‚Í.28/7)

Favorable conditions include favorable
locality, favorable time, combination with other

incompatible substances, acquiring potency and also
increase in quantity of the incompatible substance or
Visha. In the case of Dushivisa some environmental

factors and incompatible regimen also play role in
aggravation or manifestation of the disease.

¬˝ÊÇflÊÃÊ¡ËáÊ¸≥ÊËÃÊ÷˝ÁºflÊSflåŸÊÁ„ÃÊ≥ÊŸÒ—– (•.O.©.35/37)

ºÍ·ËÃ¢º≥Ê∑§Ê‹ÊÛÊÁºflÊSflåŸÒ⁄÷ËˇáÊ≥Ê—H

•ÛÊSÿÙ¬‹ˇÊáÊàflÊº√ÿflÊÿ√ÿÊÿÊ◊R§ÙœÊÁºÁ÷Á⁄àÿÕ¸
(‚È.∑§.2/33)

Acharya Dalhana explains that stressful and

strainful activities also impart their effect or
accentuates Dushivisha.

v Pragya vayu (Eastern wind) :

The breeze from east is hot in potency, is
Abhisyandi and amplifies the the diseases of the skin.
Haemorrhoids, poison, warms, fever due to all the

three Doshas, dysponea, undigested food (Ama) and
Vata.

v Shitabhra (Cloudy):

Cloudy atmosphere (as seen in Varsartu) also
in Abhisyandi, increases the diseases of visha and
Ama. So food should be processed with honey and

other antidotes in Varsartu.

v Diwa swapnam  (Daytime sleep):

Daytime sleep vitiates Kapha and also Pitta

and decreases the digestive power. Thus the common
features of all the aggravating factors are that they
increase Abhisyandi property, increase the potency

of Visa and decrease digestive power.

v  Abhishyandikar Food – like Dadhisevana,
Aamakshira etc

G. The Visha properties are initiated by
the aggravating factors. This includes vitiation of
Kapha, Pitta and Rakta and also the dysfunction of

Ojas (Dusivisha).

‚ ∞fl ºÙ·— ‚¢‚ÎCÿÙÁŸÁfl¸L§hÙ¬R§◊Ù ªê÷Ë⁄ÊŸÈªÃ-
Áp⁄ÁSÕÃ— ¬˝ÊáÊÊÿÃŸ‚◊ÈàÕÙ ◊◊Ù¸¬ÉÊÊÃË ∑§CÃ◊— ÁˇÊ¬˝-
∑§ÊÁ⁄Ã◊p ‚¢¬lÃH (ø.‚Í.28/7)

H. The Visha then becomes difficult to
cure and also may produce acute diseases, if the

disease is caused by multiple cause or if mutually
contradictory therapies are required (as in Aama
Visha), if they are deep seated, if chronic, if vitiated

in one of the ten resorts of life or if they afflict the
vital  organs.

I. When the potency of the toxin gets

enfeebled, the Visha resolves back into the Rakta
Dhatu. Again in favourable conditions the symptoms
of allergy resume.

Toxins will be generated in the body by three
different causes’ viz; viruddhahara, Agnimandya and
Bahya Krutrim Visha Sevana.

Viruddhaahara by interaction with intrinsic
factors produces Gara Visha. While due to
Agnimandya, the ingested food would initially be

converted to Shukta Paka and later to Annavisha.
The normal food gets transformed to Visha after
digestion due Agnimandya.

Visha due to its peculiarity reaches blood
without interacting with Dosha. The Visha situated
in the Rasa Raktadi Dhatu gets suppressed or

partially neutralized by extrinsic and intrinsic
factors. Viruddhaaharjanya (incompatible food
generated) ill effects will be counteracted by their

nullifying factors such as exercise, oleation,
increased digestive power etc. other supervening
factors include Vyadhisahatwa and increased Bala.

The resultant enfeebled toxin remains in the Rasa
Rakta Dhatu due to Kaphaavarana (enveloped by
Kapha).

The aggravating factors or favorable
conditions are intake of Abhishyandi,
Kaphavardhaka food (curd etc), substance which

decreases the digestive power and that which
increases the potency of Visha. On exposure to these
aggravating factors, the Visha acquires potency. On

exposure to these the vitiated Visha produces
dysfunction of Ojas simultaneously and thus resulting
in the manifestation of the disease Allergic Bronchial

Asthma. When the potency of the Visha subsides or
regresses, the symptoms disappear. The mild Visha
remains latent till next exposure to aggravating

factor. When it is further exposed to similar
aggravating factors, attack of Allergic Bronchial
Asthma reappears.
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‘(8) Means every action or whatever done by
drug to the body is nothing but Prabhava. Then why

Karma and Prabhava elaborate separately? The
answer resides in two words i.e. Samanya and
Vishesha. When we dig deep, some fruitful outcome

sprouts with different meaning for different occasion.
All meaning can be explained as follows,

1. “ÿG flSÃÈÁŸ ⁄‚flËÿ¸ÁflflŸ∏ÊÁÊŸÊ¢ ‚Ê◊ÊÃÿ¢ ÿSÿ
⁄‚Sÿ ÿÃ˜ ∑§ÊÿZ ÿSÿ Áfl¬Ê∑§Sÿ ø ÿÃ˜ ∑§ÊÿZ ÿSÿ
flËÿ¸Sÿ ÿÃ˜ ∑§ÊƒÿZ ÃàÃSÿ ‚Ê◊Êãÿ¥ ÿòÊ flSÃÈÁŸ ‹ˇÿÃ -
--- ÃÃ˜ ÃŒ⁄U‚¬Ê∑§ flËƒÿÊ¸áÊÊ¥ ‡ÊÈ∑˝§„ŸŸ Áflá◊ÈòÊ ’ãœÊŒËÁŸ
ÿÊÁŸ Ã·È ◊äÿ ‚√flZ ‚Ê◊Êãÿ¥ ‹ˇÿÃ ......– (9)

--- ‚Ê◊ÊãÿÁ◊ÁÃ ÃÈÀÿÃÊ; ∑§◊¸áÊÊ¥ Áfl≥Ê·— Ÿ
ÃÈÀÿÃàÿÕ¸—– ∞ÃŸ Œ˝√ÿÿÙ√º¸ÿÙ ‚àÿåÿÁÜS◊Ÿ Œ˝√ÿ ¡ÊÿÃ
∑§Êÿ¸Áfl≥Ê·—, ßÃ⁄UòÊ ÃÈ Ÿ ¡ÊÿÃ, óóóó –(10)

⁄‚ÊºËŸÊ¢ π‹È ◊œÈ⁄ÊºËŸÊ◊Á¬ ÿÃ˜ SflSfl‹ˇÊáÊ¥
Sfl÷ÊflÁ‚h¥ ÃÃ˜ ÃSÿ ÃSÿ ¬˝÷Êfl∑Î§Ã◊ÈãŸÿ◊˜–(11)

In classical text each Rasa, Guna, Veerya,

Vipaka has given their own actions, such actions are

called as Samanya Karma e.g. ‡ÊÈ∑˝§„ŸŸ is the

Samanya Karma of Katu Vipaka, likewise if a drug
possess Kashaya Rasa then on urinary system it act

as an astringent agent as per classical text. Such
astringent property of Kashaya Rasa is Samanya
Karma (Properties equal or same as per classical

description). If drug of Kashaya Rasa shows diuretic
property instead of urine retention then such
property is against classical description is called as

Vishesha Karma. Sometimes these Samanya and
Vishesha Karma can be helpful to find out Prabhava
of any drug. For that you have to compare two drugs

of same Rasadi Guna; keep aside general actions (
Samanya Karma ) of Rasadi Guna, you will get action
due to Prabhava. That’s why Acharya Charaka said

“óó ÃmÃ ºãÃË óó–“(vw)

“ÁøòÊ∑§— ∑§≈ÈU∑§Ê ⁄U‚ ¬Ê∑§ ø ∑§≈ÈU∑§—– flËƒÿ¸
øÊcáÊ—– ÃSÿ ÃSÿ ∑§Êƒÿ¸ ‚Ê◊Êãÿ¥ ∑§≈ÈU⁄U‚Sÿ ÿÃ˜ ∑§Êƒÿ¸◊˜
∑§≈ÈU¬Ê∑§Sÿ ÿÃ˜ ∑§Êƒÿ¸◊˜ ÃÃ˜ ÃÃ˜ ‹ˇÿÃ ÃŒ˜flŒ˜ ŒãÃË ⁄U‚
∑§≈ÈU∑§Ê ¬Ê∑§ ∑§≈ÈU∑§Ê flËƒÿ¸ øÊcáÊÊ ÃÃ˜ ÃŒ˝‚¬Ê∑§flËƒÿÊ¸áÊÊ¥
‡ÊÈ∑˝§„ŸŸ Áflá◊ÍòÊ ’ãœÊŒËÁŸ ÿÊÁŸ Ã·È ◊äÿ ‚√flZ ‚Ê◊Êãÿ
‹ˇÿÃ Áfl‡Ê·SÃÈ Áfl⁄UøŸ¥ ∑§ê◊¸ ‹ˇÿÃ ÿÃ˜ ÿÃ˜ ¬˝÷ÊflÊÃ˜
◊ÊŸfl¥ Áfl⁄UøÿÁÃ–– (13)

Here Danti shows same sort of Samanya
Karma as Chitraka performs with the help of Rasadi

Guna like ‡ÊÈ∑˝§„ŸŸ etc by Katu Vipaka. If we separate

Samanya Karma of Katu Rasa, Katu Vipaka, Ushna
Veerya then we will get purgation as a Prabhava /
Vishesh Karma by Danti.3 Chakrapani Datta gave a

different perspective regarding Prabhava; according
to him, Prabhava is Shakti, which is of two types,

first one is SflM§¬Ê∑§à◊∑§ (Related with structure of

drug) and second one is ªÈáÊÊà◊∑§ (Related with

structurally non-specific properties like Rasa, Guna,

Vipaka and Veerya).

“óó– ¬˝÷Êfl‡ø„ Œ˝√ÿ‡ÊÁQ§⁄UÁ÷¬˝ ÃÊ, ‚Ê ø
Œ˝√ÿÊáÊÊ¥ ‚Ê◊ÊãÿÁfl‡Ê· ó ‡ÊÁQ§Á„¸ SflM§¬◊fl ÷ÊflÊŸÊ¥, ó
¬̋Œ‡ÊÊãÃ⁄UÊQ§ªÈáÊ¬̋÷ÊflÊÁŒcflÁ¬ó¬̋ÁÃ’ãœ∑§Ê÷Êfl-ÁflÁ‡ÊCSÿÒfl
¬˝÷ÊflSÿ ∑§Ê⁄UáÊàflÊÃ˜  ó – (14)

ªÈáÊÊà◊∑§ ‡ÊÁQ§ is called as Samanya and

SflM§¬Êà◊∑§ ‡ÊÁQ§ devoid of antagonist is called as

Vishesha. Action caused by ªÈáÊÊà◊∑§ ‡ÊÁQ§
explained on the basis of Samanya Karma of Rasadi
Guna. That’s why it is called as Chintya or Guna

Prabhava. If it is due to Rasa then it is called Rasa
Prabhava, if it is due to Vipaka then it is called as
Vipaka Prabhava likewise.

“---- ÿºÊ ÃÈ ⁄‚√ºÊ⁄Ê ∑§ÊÿZ Œ˝√ÿSÿ ÁøãàÿãÃ,
ÃºÊ ⁄‚¬˝÷Êfl ßÁÃ √ÿ¬º≥ÊÙ ÷flÁÃ– ---- (vz)

Actions caused by SflM§¬Êà◊∑§ ‡ÊÁQ§ not

explain on the basis of structurally non-specific

properties are called Achintya or Dravya Prabhava.

“Á∑§@Ÿ ∑§ê◊¸ SflM§¬ ¬˝÷ÊfláÊ ∑È§L§Ã– ßÁÃ
¬˝ÊœÊãÿÊŒ˜ Œ˝√ÿ¬˝÷Êfl ©ŒÊNÃ—– (16)

“óó ß„ ø ¬˝÷Êfl‡ÊéŒŸ ó ÃŸÊòÊÊÁøãàÿ‡ÊÁQ§— ó
Œ˝√ÿ¬˝÷ÊflÊŒfl ÷flÁÃó– (17)

Hence, Acharya Charaka describes two types
of Prabhava i.e. Dravya Prabhava and Guna

Prabhava.

““óó Á∑§Á@hê◊Ê¸ãÃ⁄¥U ÷ÊflÊŸÊ◊˜; ∞fl¥ ¬˝Œ‡ÊÊãÃ⁄UÊQ§
ªÈáÊ ¬ ˝÷ÊflcflÁ¬ flÊëÿ◊˜, ÿÕÊ Q ¥§ - “Œ˝√ÿÊÁáÊ Á„
Œ˝√ÿ¬˝÷ÊflÊŒ˜ªÈáÊ¬˝÷ÊflÊŒ˜ ßàÿÊÁŒ ó–” (18)

In this way, every drug action classified on
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the basis of Prabhava into two main categories i.e.
Dravya Prabhava and Guna Prabhava. As we know

that Rasa, Guna, Veerya and Vipaka each have their
own action, then how can we find out those action,
which is called as Prabhava?

“Á∑§Á@Œ˝‚Ÿ ∑È§L§Ã ∑§◊¸ flËÿ¸áÊ øÊ¬⁄U◊˜––71––

Œ˝√ÿ¥ ªÈáÊŸ ¬Ê∑§Ÿ ¬˝÷ÊfláÊ ø Á∑§@Ÿ–” (5)

Here Commentary by Gangadhara is very
helpful to decide which action will be considered as
Prabhava.

“óó– ÃÃ˜ ÃÈ ∑§◊¸÷ÊflÊáÊÊ¥ ‚¥„ÃM§¬ÊáÊÊ¥ ¬˝÷Êfl
©ìÊÃ ßÁÃ––”(19)

“Œ˝√ÿ¬˝÷ÊflÁ◊ÁÃ ÿŒ˜ Œ˝√ÿ¥ ÿÃ˜ ∑§◊¸ ∑§ÃÈ ¸ ÿÕÊ
¬˝÷flÁÃ ÃÃ˜ ∑§◊¸∑§⁄UàflŸ ÃSÿ ¬˝÷Èàfl¥ ¬˝÷ÊflSÃ◊˜–“(20)

He described that an action that is in
concentrated form (Samhata Rupa) and shows
overwhelming nature over other action is called as

Prabhava. Maximal or Ceiling effect, which is also

called as Emax or efficacy (¬˝∑Î§CÙ ÷Êfl), can be

equated with ¬˝÷Èàfl and ‚¥„ÃM§¬. Maximal effects

sometimes show high effectiveness and consider as
therapeutic effect. Sometimes they show less

effectiveness and consider as Side effect or Adverse
effect. Then which types of effect will be consider as
Prabhava. In Charaka Samhita all maximal effects

comes under Prabhava. They may be related with
Dose, Formulation Process or Rasadi Guna. They
may consider as therapeutic effect, side effect or

adverse effect. That’s why adverse effect of Rasa is
also comes under Rasa Prabhava, Vipaka Prabhava

or Guna Prabhava. “--- ∞flàÿÕ¸◊ È¬ÿÈÖÿ◊ÊŸÙ
Áfl¬Ê∑§¬˝÷ÊflÊÃ˜ ¬È¢Sàfl◊È¬„ÁãÃ, ⁄‚flËÿ¸¬˝÷ÊflÊã◊Ù„ÿÁÃ,
Ç‹¬ÿÁÃ, --- –“(21)

“---∞flÊàÿÕ¸◊È¬ÿÈÖÿ◊ÊŸÙ ⁄ıˇÿÊÃ˜ π⁄Áfl≥Êº-
Sfl÷ÊflÊìÊ --- ◊îÊ≥ÊÈR§ÊáÿÈë¿UÙ·ÿÁÃ -- –“(22)

E.g. with a dose of 0.3-0.6 g Aspirin relieves

headache, while with a dose of 3-6 g/day it shows
anti-inflammatory effect in rheumatoid arthritis. Here
therapeutic effects are related with dose of drug,

which may be called as MatraPrabhava.

“--- ◊ÊGÊÁº ¬˝Êåÿ ÃûÊìÊ ÿà¬˝¬@Ÿ flÁáÊ¸Ã◊ – ÃìÊ

¬˝÷Êfl¡¢ --- –“(23)

In this way any formulation procedure,
Bhavana, Samudaya, Sanyoga, etc, which brings

alteration and attenuation in effects, can be named

with Prabhava as suffix. ◊ÊGÊ¬˝÷Êfl, ‚◊ÈºÊÿ¬˝÷Êfl,
‚¢ÿÙª¬˝÷Êfl,  these are some examples of Prabhava

scattered in classical text. As per Acharya Charaka
this alteration and attenuation is possible with the

help of ÁflÁR§ÿÊ.

“----Œ˝√ÿ·È ÁSflÛÊ¡Çœ·È øÒfl Ãcflfl ÁflÁR§ÿÊ -- –“(24)

“----∑§À¬ŸÊ Áfl≥Ê·ÊºãÿÊ∑§ÃÎ¸àfl◊Ê„ --- –“(25)

As per Charaka Samhita all actions on the

basis of Prabhava comes either under Guna
Prabhava or under Dravya Prabhava. Among them

⁄‚¬˝÷Êfl, ªÈáÊ¬˝÷Êfl, Áfl¬Ê∑§¬˝÷Êfl, flËÿ¸¬˝÷Êfl, ◊ÊGÊ-
¬˝÷Êfl, ‚◊ÈºÊÿ¬˝÷Êfl etc collectively called as Guna

Prabhava; Then what about Dravya Prabhava?

According to Acharya Gangadhara’s point of
view Prabhava is nothing but maximal or ceiling
effect, which shows dominance over other action.

“----SflÊüÊÿŒ˝√ÿÊáÊÊ¢ ‚¢ÿÙªÁfl÷Êª·È ŸÊãÿº¬̌ ÊÃ, -- ÃÊÁŸ
Œ˝√ÿÊÁáÊ ÃàSÿÊ¢p ªÈáÊã¬Á⁄áÊ◊ÿÃ˜ Sflÿ¢ ø ¬Á⁄áÊ◊Ã˜ ∞∑§Ë-
÷ÍÃÊÁøãàÿÊÁøãàÿ ÁflÁ≥ÊC∑§◊¸L§¬áÊ ¡Êÿ◊ÊŸ¢ --–“(26)

This special (ÁflÁ≥ÊC∑§◊̧) action is the result

of repeated association and dissociation of drug
molecules with cell, which brings transformation in

properties of drug. This special (ÁflÁ≥ÊC∑§◊¸) action

is made up of cluster of small effects (ÁR§ÿÊ ‚◊È„);

always defined by these small effects. With these

cluster of characteristics each drug shows its identity
and usefulness regarding treatment. Such property
or tendency of a drug show itself by special

(ÁflÁ≥ÊC∑§◊¸) action is called as Prabhava.

“¬˝ÁÃflSÃÈ Sfl‚¢ôÊÊ¬˝flÎÁûÊ ÁŸÁ◊ûÊ ‹ˇÊáÊÙ ÿÙ œ◊¸Sàfl
--- ‚ ¬˝÷Êfl— –“(w|)

According to Acharya Charaka Special/

Maximal (ÁflÁ≥ÊC∑§◊¸) action is Prabhava but we

know that ∑§◊̧ and Prabhava these are two separate

entities and the causative factor like Matra, Rasa,
Veerya, Vipaka will be considered as Prabhava.
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‘ ——— ÃSÿ Œ˝√ÿSÿ ‚ ÁflÁ≥ÊC∑§◊¸„ÃÈ— ——— ¬˝÷Êfl—
S◊ÎÃ—–“(28)

“ÃG ÿÙ Œ˝√ÿœ◊¸„¸ÃÈ— ‚ ¬˝÷Êfl ßàÿÕ¸—–“(29)

Hence, ÁflÁ≥ÊC∑§◊¸ is not Prabhava but the

cause of that ÁflÁ≥ÊC∑§◊¸ is Prabhava. Regarding Guna

Prabhava, Rasa, Guna, Veerya, Vipaka, Matra,
Samudaya etc are the causes of special/maximal

(ÁflÁ≥ÊC∑§◊¸) action. Then what is the causative factor

for Dravya Prabhava?

“Á∑§@Ÿ ∑§ê◊¸ SflSÿ ¬˝÷Êfl ∑ÈL§Ã– ßÁÃ ¬˝ÊœÊãÿÊº˜
Œ˝√ÿ¬˝÷Êfl ©ºÊNÃ—–”(30)

“•Ã ∞fl ‚flÊ ¸ÁÃ≥ÊÊÿË Œ˝√ÿSfl÷Êfl— ¬˝÷Êfl
ßàÿÊêŸÊÃ— –”(31)

For Dravya Prabhava, Nature/Cluster of
natural properties is responsible as per Acharya

Vagbhata. This cluster of natural properties is called

as Prakruti or Sfl÷Êfl of drug.

“ÃG ¬˝∑Î§ÁÃL§ëÿÃ Sfl÷ÊflÙ ÿ— ‚ ¬ÈŸ⁄Ê„Ê⁄ı·œŒ˝√ÿÊáÊÊ¢
SflÊ÷ÊÁfl∑§Ù ªÈ√flÊ¸ÁºªÈáÊÿÙª—----–” (32)

 At the time when drug comes into existence,
by the permutation and combination of mother

Mahabhuta this natural cluster of properties

generates.

“Œ˝√ÿÊáÊÊÁ◊ÁÃ flQ§√ÿ SflÊ÷ÊÁfl∑§ÊŸÊÁ◊ÁÃ ÿÃ˜
∑§⁄ÙÁÃ, ÃŸ ©à¬ÁûÊ∑§Ê‹ ¡Ÿ∑§÷ÍÃÒ— SflªÈáÊÊ⁄Ù¬áÊ◊˜ –” (33)

“-------- ÃºÁ¬ ÃÃ˜ ∑§Ê⁄áÊ¢ ◊„Ê÷ÍÃÁfl≥Ê·
¬Á⁄áÊÊ◊ÊÅÿ◊˜ --- –“(34)

Hence, we can say that Mahabhutas are
responsible for Dravya Svabhava/ Dravya Prakruti

(electronic configuration) and ultimately Dravya
Prabhava. But what do Mahabhuta do during
formation process of Dravya? For that, we should

know what do you mean by Mahabhuta?

“---- ãÿÍŸÊÁÃ⁄∑§Áfl≥Ê·Êã◊„Ê÷ÍÃÊŸÊ¢ ÷ÍÃÊŸÊÁ◊fl
SÕÊfl⁄¡X◊ÊŸÊ¢ ŸÊŸÊfláÊÊ¸∑Î§ÁÃ Áfl≥Ê·—, --- –“(xz)

Here without any confusion a clear-cut idea
regarding Mahabhuta has been given in ancient text

that Mahabhuata are those entities or factors, which

are responsible for color and structure of a drug or
drug molecule. We know very well that definite

energy level or particular electronic configuration is
responsible for particular color and structure. Then
which one is responsible for special/maximal

(ÁflÁ≥ÊC∑§◊¸) action as a Dravya Prabhava? Is it

color or structure?

“fláÊ¸pÁÃ ’ÈÁäºßÁãŒ˝ÿÊáÊÊ¢ ◊äÿ ’„ÈÁfl·ÿàflŸ
øˇÊÈ·— ¬˝ÊœÊãÿÊÃ˜ ≥ÊËÉÊ˝Ã⁄ ª˝„áÊàflÊìÊ øÊˇÊÈ·÷ÊflSÿ
¬Á⁄ˇÊÊÕZ ¬Í√flZ fláÊ¸pàÿÈQ§◊˜ –“(36)

According to Kaviraj Gangadhara color is
perceptive sensation, quick in nature than other

sensation. Such type of perception is only helpful for
identification of Prakruti (electronic configuration)
and external features of a drug. The word Prabhava

is not used by Acharya Sushruta, instead of he used
the word Atma of Drug.

“--- ÃÃ˜ Œ˝√ÿ◊Êà◊ŸÊ Á∑¢§ÁøÃ˜ Á∑¢§ÁøºflËÿ¸áÊ ‚ÁflÃ◊˜ –
Á∑¢§Áøº˜ ⁄‚ Áfl¬Ê∑§ÊèÿÊ¢ ºÙ·¢ „ÁãÃ ∑§⁄ÙÁÃ flÊ–” (37)

On the above quotation Chakraani Datta

commented that Atma of Dravya is in the form of
power (Shakti), which is also called as Dravya

Prabhava and it is relate with structure (SflL§¬) of

a drug or drug molecule.

“---- Á∑§Á@º˜ Œ˝√ÿ◊Êà◊ŸÊ ≥ÊQ˜§ÿÊ ¬˝÷ÊflÊsÿÊ -----
≥ÊÁQ§— Œ˝√ÿSÿ SflL§¬L§¬Ê -–“(38)

 Hence we can say that Dravya Prabhava is

related with structure of a drug or drug molecule. In
modern science the fundamental mechanism of drug
actions are distinguished into four categories,

1. Physical Action, 2. Chemical Action, 3. Action
through Enzymes, 4. Action through Receptor. Some
categories are structurally non specific such as

Physical action, Chemical action and action through
enzymes which depends upon physical properties
like Mass, Adsorption, Osmoactivity, Solubility,

Partition coefficient while actions through receptors
depends on Size, Shape, Position of charged molecule
or functional group etc. A structurally non-specific

action comes under so many types of Guna
Prabhava while actions related with structure or
through receptors comes under Dravya Prabhava.

In classical text structure made by each Mahabhuta
has been given at macroscopic level, we know that
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the same macroscopic structure is present at
microscopic level.

“ --- fl‹ÿ - øÃÈ⁄ù÷ÍÃ◊˜ - Ãà¬ÊÁÕ¸fl¢ –
•äº¸øãŒ˝Ê∑Î§ÁÃ - •Êåÿ¢ ÃÃ˜ -- – -- ÁG∑§ÙáÊ¢ - ÃÒ¡‚
–-- ·≈˜∑§ÙáÊ∑¢§ - π‹È flÊÿflËÿ◊˜ – --- flûÊÈ ¸‹¢ -
SàflÊãÃÁ⁄ˇÊ◊˜ H“(39)

fl‹ÿ (Zigzag) structure made by Pruthvi

Mahabhuta just like structure formed by alternate

double and single bond in all types of oil.

•äº¸øãŒ˝Ê∑Î§ÁÃ  (Semicircular) structure made

by Jala Mahabhuta just like structure of water
molecule.

ÁG∑§ÙáÊ¢ (Triangle)structure made by Agni

Mahabhuta just like structure of trigonal planar
molecules as seen in ATP, BF3 molecule.

·≈˜∑§ÙáÊ∑¢§ (Hexagonal) structure made by

Vayu Mahabhuta just like Benzene ring as seen in

drugs containing Alkaloids.

flûÊÈ¸‹¢ (Circular) structure made by Akasha

Mahabhuta just like d2sp2 octahedral shape as seen
in molecule in which more than six atoms placed

around central atom.

DISCUSSION : Even though there is so
much scientific description about Prabhava, which

gives clear-cut idea regarding its exact nature, still
there are some controversial points should be
discussed to dissolve mist around the concept of

Prabhava.

1.Áøãàÿ/•Áøãàÿ (Explicable / Inexplicable)

The word Achintya is mainly given by
Charaka for cluster of action like wearing a Gem

Stone but not for other actions. Every maximal effect

(ÁflÁ≥ÊC∑§◊ ¸) is classified either under Dravya

Prabhava (Action related with structure) or under
Guna Prabhava (Structurally non-specific action).

“----- Œ˝√ÿÊÁáÊ Á„ Œ˝√ÿ¬˝÷ÊflÊeÈáÊ¬˝÷ÊflÊg˝√ÿ-
ªÈáÊ¬˝÷ÊflÊìÊ --- –“(18)

As we know when drug or drug molecule
encounters body or cell; drug act by its Rasa
Panchaka.

“Á∑§Á@Œ˝‚Ÿ ∑ÈL§Ã ∑§◊¸ flËÿ¸áÊ øÊ¬⁄◊˜ H71H
Œ˝√ÿ¢ ªÈáÊŸ ¬Ê∑‘Ÿ ¬˝÷ÊfláÊ ø Á∑§@Ÿ –“(5)

Hence every maximal effect can be explained
or explicable either by Guna (Structurally non-

specific action) or by Dravya (Electronic
configuration/structure of drug).

“--- – ¬˝÷Êflp„ Œ˝√ÿ≥ÊÁQ§⁄Á÷¬˝ ÃÊ, ‚Ê ø
Œ˝√ÿÊáÊÊ¢ ‚Ê◊ÊãÿÁfl≥Ê· --- ≥ÊÁQ§Á„¸ SflL§¬◊fl ÷ÊflÊŸÊ¢,
---- ¬ ˝º ≥ÊÊãÃ⁄ÙQ§ª ÈáÊ¬ ˝÷ÊflÊÁºcflÁ¬ ---
¬˝ÁÃ’ãœ∑§Ê÷ÊflÁflÁ≥ÊCSÿÒfl ¬˝÷ÊflSÿ ∑§Ê⁄áÊàflÊÃ˜ -- –“(14)

 “ --- ÿŸ ∑È√fl¸ÁãÃ ÃmËƒÿ¸Á◊ÁÃ ‚ÊœÊ⁄áÊ ‹ˇÊáÊŸ
⁄‚¬Ê∑§≥ÊéºS¬≥ÊÊ¸ÁºªÈL§‹ÊÉÊflÊºËÁŸ ∑§ê◊Ê¸ÁáÊ ø ‚√flÊ¸ÁáÊ
flËÿÊ¸ÁŸ ÷flÁãÃ –“(40)

 Each and every drug action involves Rasa

Panchaka to explain its mechanism of action on the

basis of ⁄‚¬Ê∑§≥ÊéºS¬≥ÊÊ¸ÁºªÈL§‹ÊÉÊflÊºËªÈáÊ as explained

by Kaviraj Gangadhara. However, some actions like
wearing a gemstone, wearing a root of Apamarga

and likewise given by Gangadhara are devoid of

⁄‚¬¢ø∑§.

“ ---- ∞fl¢ øãŒ ˝∑§ÊãÃÊºËŸÊ ¢  ◊áÊËŸÊ ¢
ª˝„¬Ë«UÊÁº≥ÊÊãàÿÕ¸◊˜ •¬Ê◊Êª¸◊Í‹ÊÁºŸÊ¢ œÊ⁄áÊËÿÊŸÊ¢ ÿº˜
ºÊ„Áfl·ÊÁºª˝„¬Ë«UÊÁº¬˝≥Ê◊ŸÊÁº∑¢§ - ÃÃ˜ ÃÃ˜ ∑§ê◊¸ Ÿ ÃÈ
⁄‚¬Ê∑§flËƒÿ¸∑Î§Ã¢ ÷flÁÃ– “(41)

If these actions or drugs are devoid of

⁄‚¬¢ø∑§,  then how drug act? This could be

explained on the basis of Homeopathic principle. As

dilution gradually increases in higher potency,
physically there is absence of drug molecule. Even
though there is absence of drug, actions can be seen

on the body. This phenomenon is same as in classical
text given for Agni. Agni in Ayurveda is
ultramicroscopic in nature and even though it is

devoid of ⁄‚¬¢ø∑§, it shows its presence in the form

of actions.

“--- ⁄‚ÊÁºªÈáÊÙ¬ÊÁœ⁄Á„àSÿ flqÁpÁ∑§à‚Ê ---- –” (42)

“---- ‚Íˇ◊àflÊÛÊ ≤≥ÿÃ, ∑§ÊÿÒ¸L§¬‹èÿÃ –”(43)

When any drug devoid of ⁄‚¬¢ø∑§, perform

action. Even though mechanism of such action

cannot be explained on the basis of ⁄‚¬¢ø∑§ these
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actions can be considered as Prabhava.

“--- ÃÕÊ ⁄‚ÊÁº¡ãÿàflŸ ÿÃ˜ ∑§ÊÿZ ŸÊflœÊ⁄ÁÿÃÈ¢
¬Êÿ¸Ã ÃºÁ¬ ¬˝÷Êfl∑Î§Ã◊fl ◊ãÃ√ÿ¢; --- –“(44)

“--- ÃÃ˜ ÃÃ˜ ∑§ê◊¸ Ÿ ÃÈ ⁄‚¬Ê∑§flËƒÿ¸∑Î§Ã¢ ÷flÁÃ–
---- ÃG ÿSÿ ÿÃ˜ ∑§ê◊¸ ÃÃ˜ ÃSÿ ÁøãÃÿÊ ÁŸ√fl¸QÈ¢§
≥ÊÄÿ¢ Ãm˜ÿÁÃÁ⁄Q¢§ Œ˝√ÿSÿ ÿÃ˜ ∑§ê◊¸ Áfl≥Ê·— ‚ÙSÁøãàÿ—
ÃûÊŒ˝‚¬Ê∑§ªÈáÊ∑§ê◊¸Á÷— ∑§Êƒÿ¸ÃÿÊ ÁøãÃÁÿÃÈ◊≥ÊÄÿSÃÃ—
¬˝÷Êfl— ≥ÊÁQ§Áfl≥Ê· ©ëÿÃ–“(45)

So on the basis of above quotation given by

Kaviraj Gangadhara, we conclude that if mechanism
of maximal action of drug can be explained on the

basis of ⁄‚¬¢ø∑§ then such type of action is called as

Áøãàÿ, otherwise maximal action devoid of ⁄‚¬¢ø∑§
cannot be explained on the basis of ⁄‚¬¢ø∑§ is called

as •Áøãàÿ even though these maximal actions are

now explicable by modern science. This is the real

meaning of word •Áøãàÿ

2. ÁflÁøG¬˝àÿÿÊ⁄éœàfl is nothing but ¬˝÷Êfl; is this

true?

The concept of ÁflÁøG¬˝àÿÿÊ⁄éœàfl  has given

in Ashtang Hridaya. Firstly he told the general

action (‚Ê◊Êãÿ ∑§◊¸) of Rasa, Guna, Veerya, Vipaka

and Prabhava then he gave example and action of

ÁflÁøG¬˝àÿÿÊ⁄éœàfl. Here he put a clear demarcation

line between ÁflÁøG¬˝àÿÿÊ⁄éœàfl  and Prabhava.

ßÁÃ ‚Ê◊ÊãÿÃ— ∑§◊¸ Œ˝√ÿÊºËŸÊ¢, ¬ÈŸp ÃÃ˜ –
ÁflÁøG¬˝àÿÿÊ⁄éœŒ˝√ÿ÷ºŸ Á÷º˜lÃ H“(46)

However, in recent era Ayurvedic
academicians erase this line of difference and equate

Prabhava with ÁflÁøG¬˝àÿÿÊ⁄éœàfl. For better

understanding of ÁflÁøG¬˝àÿÿÊ⁄éœàfl we should go

through the concept of formation of Dravya given by

Sushruta.

Instead of Prabhava, a world Œ˝√ÿ•Êà◊Ê is

used by Acharya Sushruta. What do you mean by

Œ˝√ÿ•Êà◊Ê or Dravya ? With the help of which various

drug shows different action. According to

commentator Dalhana that structure or constituents

made by five Mahabhuta is nothing but Œ̋√ÿ•Êà◊Ê or

Dravya.

“-ÃG Œ˝√ÿ◊Êà◊ŸÊ ¬ÊÁÕ¸flÊåÿÃÒ¡‚-flÊÿ√ÿÊ∑§Ê≥ÊËÿ
SflL§¬áÊ ºÙ· „ÁãÃ, --–”(47)

Dravya comes into existence by the
combination of all five Mahabhuta; not single one.

That means each and every drug or drug molecule
is made up of all five Mahabhuta.

“ÃG ¬ÎÁÕ√ÿ#¡ÙflÊƒflÊ∑§Ê≥ÊÊŸÊ¢ ‚◊ÈºÊÿÊº˜ Œ˝√ÿÊÁ÷-
ÁŸflÎ¸ÁûÊ; -- –“(48)

However, on the basis of concentration/

aggregation it can be named as a single Mahabhuta
Dravya.

“ --- ©à∑§·¸SàflÁ÷√ÿT∑§Ù ÷flÁÃ - ßº¢ ¬ÊÁÕ¸fl-
Á◊º◊ÊåÿÁ◊º¢ ÃÒ¡‚Á◊º¢ flÊÿ√ÿÁ◊º◊Ê∑§Ê≥ÊËÿÁ◊ÁÃ –“(49)

On the basis of Guna we can trace the

concentration of single Mahabhuta or initiative

Mahabhuta(•Ê⁄¢÷∑§ ◊„Ê÷ÍÃ).

“ ∞fl◊ÃeÈáÊÊÁœÄÿ¢ Œ˝√ÿ Œ˝√ÿ ÁflÁŸÁpÃ◊˜–“(50)

This is about initiative Mahabhuta (•Ê⁄¢÷∑§
◊„Ê÷ÍÃ)  of Dravya, then what about initiative

Mahabhuta (•Ê⁄¢÷∑§ ◊„Ê÷ÍÃ) of Rasa? According to

Acharya Charaka deionised water, not Jala
Mahabhuta is responsible for generation of Rasa

with help of Hydration of two Mahabhuta.

“‚ıêÿÊ— πÀflÊ¬ÙSãÃÁ⁄ˇÊ¬˝÷flÊ—-÷ÍÃÊŸÊ¢ ◊ÍÃË¸⁄Á÷-¬˝ËáÊÿÁãÃ,
ÃÊ‚È ◊ÍÁÃ¸·È ·«UÁ÷◊Í¸ë¿U¸ÁãÃ ⁄‚Ê— --- –“(51)

If Dravya is in predominance of Vayu then
it must shows Kashaya Rasa with the help of water.

“--- Áfl≥Ê·Ã— ∑§·ÊÿÁ◊ÁÃ flÊÿflËÿ¢; --- –“(52)

Here Dravya initiative Mahabhuta (•Ê⁄¢÷∑§
◊„Ê÷ÍÃ)  is Vayu and Kashaya Rasa initiative

Mahabhuta (•Ê⁄¢÷∑§ ◊„Ê÷ÍÃ) is of course Pruthvi +

Vayu. Here both Rasa and Dravya (•Ê⁄¢÷∑§ ◊„Ê÷ÍÃ)
are same means this type of Dravya is ‚◊ÊŸ¬˝àÿÿÊ⁄éœ
Œ˝√ÿ.

Now consider Virechana Dravya whose

initiative Mahabhutas (•Ê⁄¢÷∑§ ◊„Ê÷ÍÃ) are

Pruthvi+ Ambu and by ‚◊ÊŸ¬˝àÿÿÊ⁄éœàfl it must

shows Madura, Amla and Lavana Rasa.
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“-ÃG, Áfl⁄øŸŒ˝√ÿÊÁáÊ ¬ÎÁÕ√ÿê’ÈªÈáÊ÷ÍÁÿDÊÁŸ—-- –“(53)

If any purgative drug possesses other than
Madura, Amla and Lavana Rasa then it is considered

as ÁflÁøG¬˝àÿÿÊ⁄éœ Œ˝√ÿ and concept is called as

ÁflÁøG¬˝àÿÿÊ⁄éœàfl.

ÁflÁøG¬˝àÿÿÊ⁄éœàfl is concept and related with

different Vipaka, Veerya; not according to the Rasa
of Dravya while Prabhava in general sense is
maximal/ceiling effect either due to Guna or

structure of Dravya as told by Charaka,

“----- Œ˝√ÿÊÁáÊ Á„ Œ˝√ÿ¬˝÷ÊflÊeÈáÊ¬˝÷ÊflŒ˜-
Œ˝√ÿªÈáÊ¬˝÷ÊflÊìÊ --- –“(18)

If purgative action is due to

ÁflÁøG¬˝àÿÿÊ⁄éœàfl then it comes under Guna

Prabhava, it may be due to Rasa, Veerya or Vipaka.

ÁflÁøG¬˝àÿÿÊ⁄éœàfl and Dravya Prabhava (Drug

structure) these are two different things.

CONCLUSION:

As we know that Ayurvedic herbs and

formulas have a wide spectrum of activity.

Á∑§Á@Œ˝‚Ÿ ∑ÈL§Ã ∑§◊¸ flËÿ¸áÊ øÊ¬⁄◊˜ H71H
Œ˝√ÿ¢ ªÈáÊŸ ¬Ê∑‘Ÿ ¬˝÷ÊfláÊ ø Á∑§@Ÿ –“(5)

These wide spectrum activities again

classified into two categories i.e. General (‚Ê◊Êãÿ
∑§◊¸) action and Special (Áfl≥Ê· ∑§◊¸) action. In

classical text Rasadi entities has given their

particular action. If drug possess Rasadi entities and
show actions same as described in classical text is

called as ‚Ê◊Êãÿ ∑§◊¸.

“ÿG flSÃÈÁŸ ⁄‚flËÿ¸Áfl¬Ê∑§ÊŸÊ¢ ‚Ê◊Êãÿ¢ ÿSÿ
⁄‚Sÿ ÿÃ˜ ∑§ÊÿZ ÿSÿ Áfl¬Ê∑§Sÿ ø ÿÃ˜ ∑§ÊÿZ ÿSÿ
flËÿ¸Sÿ ÿÃ˜ ∑§ÊƒÿZ ÃûÊSÿ ‚Ê◊Êãÿ¢ ÿG flSÃÈÁŸ ‹ˇÿÃ -
--- ÃÃ˜ Ãº⁄‚¬Ê∑§flËƒÿÊ¸áÊÊ¢ ≥ÊÈR§„ŸŸ Áflá◊ÈG ’ãœÊºËÁŸ
ÿÊÁŸ Ã·È ◊äÿ ‚√flZ ‚Ê◊Êãÿ¢ ‹ˇÿÃ ----- –“(9)

If actions of Rasadi entities not given in

classical text e.g. diuretic action are not performed
by Kashaya Rasa but Guduchi having Kashaya Rasa
shows diuretic action, such types of action not

explained on the basis of Rasadi Guna is called as

Áfl≥Ê· ∑§◊¸.

“ --- ÃûÊSÿ ‚Ê◊Êãÿ¢ ÿG flSÃÈÁŸ ‹ˇÿÃ ÃG
∑§◊¸áÊÊ@ ÿÙ Áfl≥Ê·Ù ‹ˇÿÃ ‚ ∑§ê◊¸áÊÊ¢ Áfl≥Ê·SÃSÿ --
-- –“(54)

Classification is not enough to decide which
action should be considered as Prabhava. In wide

spectrum activity if any one of activity possesses
maximal / ceiling effects or highest efficacy than
other activity, then such activity with higher efficacy

is called as Prabhava.

“----- – ÃÃ˜ ÃÈ ∑§◊¸÷ÊflÊáÊÊ¢ ‚¢„ÃL§¬ÊáÊÊ¢ ¬˝÷Êfl
©ìÊÃ ßÁÃ –“(19)

“Œ˝√ÿ¬˝÷ÊflÁ◊ÁÃ ÿº˜ Œ˝√ÿ¢ ÿÃ˜ ∑§◊¸ ∑§ÃÈZ ÿÕÊ
¬˝÷flÁÃ ÃÃ˜ ∑§◊¸∑§⁄àflŸ ÃSÿ ¬˝÷Èàfl¢ ¬˝÷ÊflSÃ◊˜ –“(20)

Those actions will be considered as
Prabhava, who overwhelming other actions. These

overwhelming actions may be of therapeutic values
or shows side effects or adverse effects, but bears
maximal effect. Hence Prabhava of higher dose of

Rasa (⁄‚ÊÁÃÿÙª)  has been given in Charaka

Samhita.

“--- ∞flàÿÕ¸◊È¬ÿÈÖÿ◊ÊŸÙ Áfl¬Ê∑§¬˝÷ÊflÊÃ˜ ¬È¢Sàfl◊È¬„ÁãÃ,
⁄‚flËÿ¸¬˝÷ÊflÊã◊Ù„ÿÁÃ, Ç‹¬ÿÁÃ, ---– “(21)

“--- ∞flÊàÿÕ¸◊È¬ÿÈÖÿ◊ÊŸÙ ⁄ıˇÿÊÃ˜ π⁄Áfl≥ÊºSfl÷ÊflÊìÊ -
------- ◊îÊ≥ÊÈR§ÊáÿÈë¿UÙ·ÿÁÃ -----– “(22)

According to Acharya Charaka special /

maximal action (ÁflÁ≥ÊC∑§◊¸) is Prabhava. As ∑§◊¸ and

Prabhava are two separate entities, the causative

factors like Rasadi Guna, Dose, and Samskara etc
should be considered as Prabhava.

“---ÃSÿ Œ˝√ÿSÿ ‚ ÁflÁ≥ÊC∑§◊¸„ÃÈ—--¬˝÷Êfl— S◊ÎÃ— –“(28)

”ÃG ÿÙ Œ˝√ÿœ◊¸„¸ÃÈ— ‚ ¬˝÷Êfl ßàÿÕ¸— –“(29)

Hence in general sense, the meaning of

Prabhava is maximal / overwhelming, therapeutic/
side/adverse effects of drug, due to either Guna or
Dravya. However, in special sense, the meaning of

Prabhava is maximal effects caused by
overwhelming nature of Drug.

 “ Á∑§@Ÿ ∑§ê◊¸ SflSÿ ¬˝÷ÊfláÊ ∑ÈL§Ã– ßÁÃ ¬˝ÊœÊãÿÊº˜
Œ˝√ÿ¬˝÷Êfl ©ºÊNÃ—–“(30)
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 “ •Ã ∞fl ‚flÊ¸ÁÃ≥ÊÊÿË Œ˝√ÿSfl÷Êfl— ¬˝÷Êfl ßàÿÊêŸÊÃ—
–“(31)

This nature is called as Prakruti made by
combination and permutation of five Mahabhuta.

“Œ˝√ÿÊáÊÊÁ◊ÁÃ flQ§√ÿ SflÊ÷ÊÁfl∑§ÊŸÊÁ◊ÁÃ ÿÃ˜ ∑§⁄ÙÁÃ, ÃŸ
©à¬ÁûÊ∑§Ê‹ ¡Ÿ∑§÷ÍÃÒ— SflªÈáÊÊ⁄Ù¬áÊ◊˜ –“(33)

“---ÃºÁ¬ ÃÃ˜ ∑§Ê⁄áÊ¢ ◊„Ê÷ÍÃÁfl≥Ê· ¬Á⁄áÊÊ◊ÊÅÿ◊˜ ---–“
(34)

These Mahabhuta with different permutation
and combination creates different colors and
structures.

 “ ---- ãÿÍŸÊÁÃ⁄∑§Áfl≥Ê·Êã◊„Ê÷ÍÃÊŸÊ¢ ÷ÍÃÊŸÊÁ◊fl
SÕÊfl⁄¡X◊ÊŸÊ¢ ŸÊŸÊfláÊÊ¸∑Î§ÁÃ Áfl≥Ê·—, --- –“(35)

Between these two factors, structures are
responsible for overwhelming actions.

“-ÃG Œ˝√ÿ◊Êà◊ŸÊ ¬ÊÁÕ¸flÊåÿÃÒ¡‚-flÊÿ√ÿÊ∑§Ê≥ÊËÿ
SflL§¬áÊ ºÙ· „ÁãÃ, --–“(47)

“---- Á∑§Á@º˜ Œ˝√ÿ◊Êà◊ŸÊ ≥ÊQ˜§ÿÊ ¬˝÷ÊflÊsÿÊ -
---- ≥ÊÁQ§— Œ˝√ÿSÿ SflL§¬L§¬Ê -–“(38)

Hence maximal activity related with

structure of drug or drug molecules is nothing but
Dravya Prabhava or Prabhava in special sense of
meaning. Every Ayurvedic drug shows wide

spectrum of activity. Rasa Panchaka i.e. Guna or
Dravya are responsible for these actions.

.Á∑§Á@Œ˝‚Ÿ ∑ÈL§Ã ∑§◊¸ flËÿ̧áÊ øÊ¬⁄◊˜ H71H Œ˝√ÿ¢
ªÈáÊŸ ¬Ê∑‘Ÿ ¬˝÷ÊfláÊ ø Á∑§@Ÿ –“(5)

These actions can be explained on the basis

of either Guna (Structurally non-specific action) or
Dravya (Electronic configuration/structure of drug).

“ --- – ¬˝÷Êflp„ Œ˝√ÿ≥ÊÁQ§⁄Á÷¬˝ÃÊ, ‚Ê ø Œ˝√ÿÊáÊÊ¢
‚Ê◊ÊãÿÁfl≥Ê· --- ≥ÊÁQ§Á„¸ SflL§¬◊fl ÷ÊflÊŸÊ¢, ----
¬˝º≥ÊÊãÃ⁄ÙQ§ªÈáÊ¬˝÷ÊflÊÁºcflÁ¬ --- ¬˝ÁÃ’ãœ∑§Ê÷Êfl-
ÁflÁ≥ÊCSÿÒfl ¬˝÷ÊflSÿ ∑§Ê⁄áÊàflÊÃ˜ -- –“(14)

“---ÿ ∑È§√fl¸ÁãÃ ÃmËƒÿ¸Á◊ÁÃ ‚ÊœÊ⁄áÊ ‹ˇÊáÊŸ ⁄‚¬Ê∑§-
≥ÊéºS¬≥ÊÊ¸ÁºªÈL§‹ÊÉÊflÊºËÁŸ ∑§ê◊Ê¸ÁáÊ ø ‚√flÊ¸ÁáÊ flËÿÊ¸ÁŸ
÷flÁãÃ –“(40)

Some actions like wearing of Gem Stone etc.
are devoid of RasaPanchaka.

“--- ÃÃ˜ ÃÃ˜ ∑§ê◊¸ Ÿ ÃÈ ⁄‚¬Ê∑§flËƒÿ¸∑Î§Ã¢ ÷flÁÃ– ---
ÃG ÿSÿ ÿÃ˜ ∑§ê◊¸ ÃÃ˜ ÃSÿ ÁøãÃÿÊ ÁŸ√fl¸QÈ¢§ ≥ÊÄÿ¢
Ãm˜ÿÁÃÁ⁄Q¢§ Œ˝√ÿSÿ ÿÃ˜ ∑§ê◊¸ Áfl≥Ê·— ‚ÙSÁøãàÿ—-–“(45)

Hence actions devoid of RasaPanchaka
cannot come under either Guna Prabhava or Dravya
Prabhava. Such maximal effects are Achintya in

nature.
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Abstract

Calcaneal spur is a painful condition and causes disabling pain in the heel. According to Ayurveda,

the clinical features of Vatakantaka can be correlated with the symptoms of Calcaneal spur where there is
involvement of KaphavrutaVayu. Agnikarma has been mentioned as one of the treatment modality in such
condition. Hence, in this study a case of Calcaneal spur (Vatakantaka) was treated by Agnikarma, for 5

sittings, where thermal cautery machine was used for agnikarma rather than classical method. This new
method of Agnikarma is very simple method, takes less time and is effective.

Keywords:Vatakantaka, Vatavyadhi,KaphavrutaVayu, Agnikarma,Thermal Cautery machine

‚Ê⁄UÊ¥‡Ê-

∑§À∑§ÁŸÿ‹˜ S¬⁄˜U ∞∑§ ºº¸ŸÊ∑§ ÁSÕÁÃ „Ò •ÊÒ⁄ ∞«∏Ë ◊¥ ŒŒ¸ •ˇÊ◊ ∑§⁄UŸ ∑§Ê ∑§Ê⁄UáÊ ’ŸÃÊ „Ò– •ÊÿÈfl¸Œ ∑§ •ŸÈ‚Ê⁄U,
flÊÃ ∑§á≈U∑§ ∑§ ŸÒŒÊÁŸ∑§ ‚ÈÁflœÊ•Ê¥ ∑§»§ÊflÎûÊ flÊÿÈ ∑§Ê ÷ÊªËŒÊ⁄UË „Ò, ¡„Ê° ∑§À∑§ÁŸÿ‹˜ S¬⁄˜U ∑§ ‹ˇÊáÊÊ¥ ∑§ ‚ÊÕ ¡Ê«∏Ê ¡Ê
‚∑§ÃÊ „Ò– •ÁªA∑§◊ ∞‚Ë „Ê‹Ã ◊¥ ©¬øÊ⁄U ∑§ ‚ÊœŸ ∑§ M§¬ ◊¥ ©À‹π Á∑§ÿÊ ªÿÊ „Ò– ß‚Á‹∞ ß‚ •äÿÿŸ ◊¥ ∑§À∑§ÁŸÿ‹˜
S¬⁄˜U (flÊÃ∑§á≈U∑§) ∑§Ê ◊Ê◊‹Ê Õ◊‹ ŒÊªŸÊ ◊‡ÊUËŸ ’ÁÀ∑§ ‡ÊÊSòÊËÿ ÁflÁœ ‚ •ÁªA∑§◊¸ ∑§ Á‹∞ ßSÃ◊Ê‹ Á∑§ÿÊ ªÿÊ ÕÊ–
•ÁªA∑§◊¸ ∑§Ê ÿ„ Ã⁄UË∑§Ê ’„ÈÃ ‚⁄U‹ ÁflÁœ „Ò– ∑§◊ ‚◊ÿ ‹ªÃÊ „Ò •ÊÒ⁄U ¬˝÷ÊflË „Ò–
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deeper structures. This eventually specifies shotha
and shoolacaused due to the vitiation of

Kaphavrutavata.

Conclusion

Hence, this method can be prescribed as

treatment modality considering its effectiveness, is
very simple method, takes less time and
safetherapeutic regimen for Calcaneal spur.
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Abstract:-

Marma (vital parts) consist of the aggregate of muscles, vessels, ligaments, bones and joints in which
particularly prana by nature stay.Head is a most important marma in trimarmafor the reason thathead is
not a single marma whereasit is the marmasamuha (grouping of the marmas). Total thirty sevenmarmas

situated in the head that is why injury to head leads to respective consequences.Affliction of anyone of these
produces excruciating pain because of specific association of consciousness in these parts, sothe head should
be protected with great effort than other marma.

Key words: Head, Marma, Prana

‚Ê⁄Ê¢≥Ê-

◊◊¸ ≥Ê⁄Ë⁄ ◊¥ fl„ SÕÊŸ „Ò¥, ¡„Ê° ¬⁄ ◊Ê¢‚, Á‚⁄Ê, FÊÿÈ, •ÁSÕ ∞fl¢ ‚Áãœ ∑§Ê ‚ÁÛÊ¬ÊÃ „ÙÃÊ „Ò¥, ¡„Ê° Áfl≥Ê·Ã— SflÊ÷ÊÁfl∑§
M§¬ ‚ ¬˝ÊáÊ •ÁœÁDÃ „ÙÃÊ „Ò¥ – ÁG◊◊¸ ◊¥ Á≥Ê⁄ ‚flÊ¸Áœ∑§ ◊„àfl¬ÍáÊ¸ ◊◊¸ „Ò¥, ÄÿÙ¥Á∑§ Á≥Ê⁄ ‚¢ÅÿÊ ◊¥ ∞∑§ ◊◊¸ Ÿ„Ë¥, •Á¬ÃÈ ◊◊Ù¸
∑§Ê ‚◊Í„ „Ò¥– ∑È§‹ ‚Ò¥ÃË‚ ◊◊¸ Á≥Ê⁄— ¬˝º≥Ê ◊¥ •ÁœÁDÃ „ÙÃ „Ò¥, ß‚Á‹∞ Á≥Ê⁄ ¬⁄ •ÊÉÊÊÃ „ÙŸ ¬⁄ ©Ÿ ◊◊Ù¸ ‚ ‚ê’ÁãœÃ
¬Á⁄áÊÊ◊ „ÙÃ „Ò¥– Á≥Ê⁄ ∑‘ ◊◊Ù¸ ◊¥ ‚ Á∑§‚Ë ÷Ë ◊◊¸ ¬⁄ •ÊÉÊÊÃ „ÙŸ ‚ •àÿÁœ∑§ ¬Ë«UÊ „ÙÃË „Ò¥, ÄÿÙ¥Á∑§ ßŸ SÕÊŸÙ ◊¥ Áfl≥Ê·
M§¬ ‚ øÃŸÊ ⁄„ÃË „Ò¥– ß‚Á‹∞ •ãÿ ◊◊Ù¸ ∑§Ë •¬ˇÊÊ Á≥Ê⁄—◊◊¸ ∑§Ê ‚¢⁄ˇÊáÊ •àÿÊfl≥ÿ∑§ M§¬ ‚ ∑§⁄ŸÊ øÊÁ„∞–
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Introduction-

There are one hundred and seven vital spots
(marma) located in the trunk and limbs of the body.
Among these vital spots, the ones located in the

skandha (trunk of the body) are more important than
the ones located in the shakhas (limbs of the body)
because these limbs are dependent upon the

trunk.Among the vital organs in the trunk, the ones
located in the head, heart and urinary bladder are
the most important because these organs constitute

the very basic substratum of the body. According to
the experts in the field,there are ten parts of the
body (Dash-Pranayatana) which are abodes the prana

(elen vitae or life force). However sankha etc., do not
constitute the basic substrate of the body like head,
heart and urinary bladder. When vayu etc.,affect

these three organs, they actually afflict the prana
(elen vitae or life force). This is on the analogy of wall
paintings whose abode is considered to be the wall

itself because the destruction of the wall leads to the
destruction of these paintings. Their affliction by
vayu, etc., endangers life. Thus,the method of

protecting these vital organs from the attacks of
diseases, and treatment of the diseases already
manifested in them. The text “tatsamsritanam-

anupalanartham, mahagadana….. raksam” May also
be interpreted as “management of the serious
diseases located in the vital organs”.

In a living being, the head is the substratum
of prana (elan vitae) and all the sense faculties. So it
occupies the first place amongst the vital organs of

the body. Head is the abode of senses,sensory
channels and channels carrying elan vitaeas the sun
is the abode of its rays. Senses and channels carrying

prana (elan vitae)locked at the distance from the
head are also controlled by the latter. This is the
implication of the simile of sun-rays and the

sun.Affliction of those far of channels by the damage
to the head shows that the head is the root of these
channels. This is to show importance of head which

is located in upper regarded as root of the body, as
said ‘one who knows that having root upwards,

branches downwards is the real knower of Ayurveda
.As a tree is seriously affected byinjury to its root,

similarly the channels of circulation in the human
body are seriouslyaffected when head is injured.

Ailments caused by injury to head

Injury to the head gives rise to manya-
stambha (torticollis), ardita (facial paralysis),
chakshuvibhrama (agitation of eyes), moha

(unconsciousness), udveshthana (cramps),
chestanasha (lose of motoractivities), cough, asthma,
hanu-graham (jaw lock), mukatva(dumbness),

gadgadatva (lulling speech), akshi-nimilana (closure
of the eye lids), gandaspandana (twitching of cheeks),
jrambhana (yawning), lalasrava (excessive

salivation), svara-hani (aphasia), vadanjihmatva
(twisting of the face), etc .

Protection of head as marma

Pranaorelanvitaeof human beings are located
in the head. Therefore efforts should always be made
to protect this vital organ.

For the protection of the head, measures to
be taken are as follows:

(1) Avoidance of the cause of injury to head.

(2) Constantly following the rules and regiments for
svastha-vrtta(maintenance of positive health and
prevention of diseases).

(3) Prompt treatment of the diseases of the head
immediately after onset .

1. Avoidance of the cause of injury to head

• Motorcycle helmets:- Motorcycle helmetsare
one of the most important considerations of all
safety concerns, especially when you consider

the current statistics stating that brain injury is
one of the most dominant causes of motorcycle
fatalities. Realizing this importance can make

wearing helmets easier to accept psychologically,
as many current riders currently have a mental
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block and choose not to wear them. It is good
to see that the governments have stepped in to

make it mandatory, both, for the riders as well
as the pillion riders alike.

• Seat belts:- Seat beltsserves to protect drivers

and passengers from injury during any type of
collision. By keeping a person in place, the seat
belt prevents ejection from the vehicle. Because

of the security of the belt, it also prevents the
body from being jarred during a sudden stop or
collision. The strongest part of the body is

restrained and the impact of the crash is spread
out over a wider area, including the shoulders
and torso. With a seatbelt on, it is possible to

slow down the body and protect the spinal cord
as well as the brain.

• Turban:- wearing of turban is purifying and

wholesome for hairs and protects from wind , sun
rays and dust.

2. Constantly following the rules and

regiments for svastha-vrtta(maintenance of
positive health and prevention of diseases)

One should regularly take such articles which

are conductive to the maintenance of good health
and are capable of preventing the attacks of diseases.

• Nasya(Nasal drops):- For the treatment of the

disease of the head, the expert physician should
administer nasya-karma because the nose is the
gateway of the head. The inhalation therapy gives

through the nasal passage spreads into the
different parts of the head, and cures diseases
located there . Being nourished by inhalation his

veins, joints, ligaments and tendons of head and
neck gain greater strength. All his sense organs
become clear and there is considerable strength

(in them) . Anutaila is a special preparation for
nasal therapy which is useful for eradicating and
preventing morbid conditions of inter-cellular

spaces and channels of head .

• Dhumapana(Smoking):- howsoever strong
the diseases may be pertaining to head and neck

arising out of vataand kapha, they do not affect
the person who is used to smoking by oral route.

• Shirobhyanga (Oiling of head):- one who

applies tilataila (oil) on his head regularly dose

not suffer from head diseases; strength of his
head and forehead is specially enhanced, his sense

organs work properly and produces sound sleep
and happiness .

• Anjana (Collyrium):- Tejasmahabhuta

dominates in the eyes; so they are especially
susceptible tokapha. Therefore anjana alleviates
kapha is good for keeping the vision clear .

• Karna-Tarpana (Ear drops):- ear diseases due
to vitiated vata, torticollis, lock jaw, hardness of
hearing and deafness are prevented if oil is

regularly dropped in to the ears .

• Chatra-dharana(Umbrella):- use of umbrella
averts the attacks of head diseases etc., it gives

strength and protects one from evil spirits; it
covers and brings about happiness, it guards
against the sun, wind, dust and rain . It is

wholesome for complexion, vision and ojas and
has over-all salutary effect.

3. Prompt treatment of the diseases of the

head immediately after onset

In marmatherapy uses various instruments
to treat marmapoints. As these are mainly clinical

procedures.

• Rakta-mokshana(Blood-letting):- Ancient
Ayurveda refers to the practice of sira-vedha

(vessel-piercing).  Blood-letting at specific
locations and veins is an important part of
Ayurvediya surgery and of marma therapy.

Blood-letting can involve pracchana (making
abrasions with a small knife or needle), or sira-
vedha (puncturing the vein with number 16 or

18 needle) another method not using instruments
is with the help of jalauka (leeches). Blood-letting
should be done at the sensitive points nearest to

the marma, which can be found by palpation.
Blood-letting is indicated when the level of
toxicity in the blood is high or for certain

condition of infection.

• Suchi-karma (Acupuncture):- Acupuncture
is using sharp instrument to treat marma points.

As the piercing of marmasby weapons was found
to cause great injury, it was though that
stimulating them using smaller pointed

instruments could improve the flow of prana.
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Acupuncture is done only on areas that contain
small capillaries, where there can be no oozing

of blood, but only a pacifying effect on the
doshas.AcharyaSushrutaadvised puncturing the
channels (sira), by using instruments as small as

half a grain of rice (needle no. 26, 27 and 28 in
sizes). It should generally not be done on
sadhyapranaharamarma.

• Agni-karma (Heat Therapy):- Agni-karma
includes heating and burning of the skin. For the
application of heat, Acharya Sushrutahas been

advised various types of shalakas or metal rods
according to the shape. The point type of rod is
most commonly used in marma therapy. Since

marmas are sensitive areas, direct heat should
not be used. Instead, one end of the metal rod
should be applied to sensitive point near the

marmato be treated and the other end of rod
should be heated with candle. The heat will
travel from one end of the rod to the other. That

amount of heat will be sufficient for treatment
purposes.

• Cold Application:- The application of cold is

not as important a therapeutic method as the
application of heat because heat is better for
stimulating and for cleansing marmas. However,

it is still useful in many conditions like
inflammation or bleeding.

• Kshara-karma (Application of alkalis):-

Kshara have a chemically caused burning effect
on the skin that stimulates the marma. Kshara
have a cleansing, stimulating, penetrating and

detoxifying effect. A medium strength kshara is
recommended for marmatherapy.

• Marma Massage:- Abhyangaor massage is the

main Ayurvediya method of treating marmas.
Marmas are sensitive areas, so massage should
be done carefully, using mainly the thumb, which

projects the main pranic power of the hand.
However, the knuckle, wrist, palm of the hand or
heel of the foot can be used in certain conditions,

particularly to cover larger regions. The duration
of massage for marma points should be at least
three to five minutes twice a day.

• Aroma therapy:- Aromatic oils have powerful
effects upon marmas, serving to radiate their

influence to the different channels, organs and
system of the body and mind. Aroma can

penetrate deep into marmas and adjust their
energy level and frequency. They can reduce
excess doshas or bring in subtle healing energies

of prana, tejasand ojas.

• Mardana(Acupressure):- Mardanais another
method ofAyurvediya massage applying

pressure. We can also call it acupressure. We can
also call it acupressure. Acupressure consists of
applying pressure to the marma, using the thumb

or fingers, particularly the index or middle
fingers, which can hold a greater force. It is
particularly good formarmason the extremities

or on the head, which are of easy access. One can
use the thumb or the nail of the thumb for a
more pointed pressure. In larger and deeper

seated marmas, like those on the hips or back,
the elbow can be used for greater pressure when
necessary.

• Pranicor energy healing:- Pranic or energy
healing calledpranchikitsa in Sanskrit, is an
integral part of Ayurvediya massage. In large

marmazones like the heart or the navel, one can
simply put the palm of the hands on the top of
themarma or a small distance of few inches

above it in order to bring in positive pranic
energy and disperse negative energy. In pranic
treatment, projecting positive vitality along with

your inhalation and removing negative energy
with your exhalation.

• Yoga and meditation:- Yoga and

meditationboth energizes the higher mind and
also helps us transcend the mind into the infinite
space of pure consciousness and promotes deep

and dreamless sleep and improve overall
concentration, detachment and self-control.

• Basti (Medicated Enema-Therapy):- There

is none other than aggravated vayuwhich is the
important causative factor of diseases in shakha,
koshthaandmarma. Head as a marma is to be

protected from aggravated vayubecause it is
responsible for aggravation of pitta and kapha as
well as separation and combination of stool,

urine, pitta, kaphaincluding other excreta and
tissue elements. When it gets exceedingly
aggravated there is no remedy other than basti .
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Basti lodge in the colon by its potency draws and
eliminates morbid doshaslocated in the entire

body right from foot to head just as the sun
situated in the sky absorbs all the moisture from
the earth. Therefore, basti is considered by

physician to be half of the entire therapeutic
measures. Some physician even goes to the
extent of  suggesting that basti represents not

half but the whole of therapeutic measures .

• Murdhataila(anointing the head with oil)  is
of four kinds –

1. Abhyanga (smearing oil and mild
massage):- It should be used in cases of
dryness, itching and dirtiness of head.

2. Parishek (pouring oil):- It should be used in
cases of ulceration of head (scalp), headache,
burning sensation, wounds, and suppuration of

head.

3. Pichu (oil soaked cloth):- It should be used
in cases of falling of hairs, cracking of the skin

and feeling of burning sensation.

4. Shirobasti (making the oil to stand on the
head):- It should be used in cases of loss of

sensation of the scalp, facial palsy, loss of sleep,
dryness of nose and mouth, blindness and
dreadful diseases of the head.

Discussion:-

Head as a vital part is different from other
parts of the body in as much as in the former the

conscious elements is specifically predominant by
adrasta(unforeseen cause) and this is evident from
excruciating pain or death experienced because of

any injury to head For the reason that if the trunk is
destroyed then the limbs automatically case to
exist,Limbs get nourishment from rasa etc., which

are produced by the digestion of food in trunk and
Injury to the head which is located in the trunk
causes sudden death unlike those located in the

limbs.

In the head as a marma-samuha; Shringatak,
Shankh, Adhipatiandmatrakamarmasaresadyah-

pranharmarmas while Utkshepaand Sthapnimarmas
are vishlyaghnamar main addition to Simantamarma
is kalantarpranhar marmas, along withVidhur, Fana,

Apang, Avarta, krakatikaandkanthanadia-

revekalyakarmarmas. There is no any rujakarmarma
foundin the head that is why head injury is more

dangerous than other marmasof body.

Every year, millions of athletes, bike rider
and car rider in the India experience concussions.

Helmets, seat belt and turbanhave been shown to
decrease the rate of catastrophic head injuries; the
protective effect of helmets, seat belts and turban on

concussions has not been conclusively demonstrated.

Conclusion:-

Head is most important marmabecause it is

the mostdelicate vitalorgan of our body and if any
injury will be accrued then it will dangerous to our
life so protection of the head is mandatory to all the

human being. By using the certain ayurveda
procedures we can strengthen the head internally as
well as by using certain head protectors we can

protect head externally. Healthy head (brain) is the
base of all the physical and mental activities.
Acharyacharaka has been told that except all the

things in the world we should protect our body first
becausechaturvarga (Dharma, Artha, Kama, Moksha)
will not get achieved by us, until our body will not

get existence and arogya (Good health) stands at the
very root of dharma, artha, kama,moksha so
protection of our body depends upon protection of

marma-sthan specially trimarma like head, heart and
Urinary bladder.

References:-

1 . CarakaSamhita, Text With English Translation And

Critical Exposition Based On Cakrapani Datta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol VI, (Siddhisthan, 9th

Chapter, 3rd Shloka),Pg 325

2 . CarakaSamhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol III, (Sharirsthan, 7th

Chapter, 9th Shloka)

3 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolIV, (Chikitsasthan, 26th

Chapter, 3rd-4th Shloka In Chakrapani

Commentary), Pg 469

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Journal of  Ayurveda Vol.VIII    No.4  Oct-Dec 2014

 190

4 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolIV, (Chikitsasthan, 26th

Chapter, 3rd-4thShloka),Pg 468

5 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolI, (Sutrasthan, 17th

Chapter, 12thShloka), Pg 312

6 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol VI, ( Siddhi Sthan, 9th

Chapter, 4thShloka), Pg 326

7 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol VI, ( Siddhi Sthan, 9th

Chapter, 4th Shloka In Chakrapani Commentary),

Pg 328

8 . Sushruta Samhita, With English Translation Of Text

And Dalhana’s Commentary Along With Critical

Notes By P.V.Sharma, ChowkhambhaVisvabharti

Varanasi, Reprint 2013, Vol. I, (Sutrasthan,

21stChapter, 4thShloka In Dalhan Commentary),

P g 2 2 5

9 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol VI, (Siddhi Sthan, 9th

Chapter, 6thShloka), Pg 330

1 0 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol VI, ( Siddhi Sthan, 9th

Chapter, 9th-10th Shloka),Pg 333-334

1 1 . Sushruta Samhita, With English Translation Of Text

And Dalhana’s Commentary Along With Critical

Notes By P.V.Sharma, ChowkhambhaVisvabharti

Varanasi, Reprint 2013, Vol. II, (Chikitsasthan, 24st

Chapter, 75th Shloka In Dalhan Commentary),

P g 5 0 0

1 2 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolI, ( Sutrasthan, 5th

Chapter, 13th Shloka), Pg 110

1 3 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol VI, ( Siddhi Sthan, 9th

Chapter, 88th Shloka), Pg 355

1 4 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolI, ( Sutrasthan, 5th

Chapter, 56thShloka), Pg 119

1 5 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolI, (Sutrasthan, 5th

Chapter, 56thShloka In Chakrapani Commentary),

Pg 119

1 6 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolI, (Sutrasthan, 5th

Chapter, 32nd Shloka), Pg 114-115

1 7 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On Cakrapani Datta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolI, (Sutrasthan, 5th

Chapter, 81 Shloka), Pg 124

1 8 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolI, (Sutrasthan, 5th

Chapter, 16thShloka), Pg 111

1 9 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolI, (Sutrasthan, 5th

Chapter, 84thShloka), Pg 124

2 0 . Caraka Samhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, VolI, (Sutrasthan, 5th

Chapter, 101 Shloka), Pg 127

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Vol.VIII    No.4  Oct-Dec 2014 Journal of  Ayurveda

 191

2 1 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008,, Part III,

Appendix I, Pg 211-212

2 2 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008,, Part III,

Appendix I, Pg 212

2 3 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008,, Part III,

Appendix I,Pg 213

2 4 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008, , Part III,

Appendix I, Pg 213-214

2 5 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008, Part III, Appendix

I, Pg 214

2 6 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008,Part I, Chapter 5,

P g 6 6

2 7 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008,Part I, Chapter 5,

P g 6 8

2 8 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008,Part I, Chapter 5,

P g 7 2

2 9 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008, Part I, Chapter

5, Pg74

3 0 . Ayurveda And Marma Therapy By Dr.

DevidFrawley, Dr.SubhashRanade And Dr.

AvinashLale, Chowkhambha Sanskrit Pratishthan,

Reprint Indian Edition Delhi 2008, Part I, Chapter

4 , P g 4 2

3 1 . CarakaSamhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol VI, ( Siddhisthan, 9th

Chapter, 7th Shloka), Pg 330

3 2 . CarakaSamhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol VI, ( Siddhisthan, 7th

Chapter, 64th Shloka), Pg 307

3 3 . CarakaSamhita, Text With English Translation And

Critical Exposition Based On CakrapaniDatta

Ayurveda Dipika By R.K.Shrma And Bhagwan Dash,

Chowkhambha Sanskrit Series Office Varanasi,

Reprint Editition 2012, Vol VI, ( Siddhisthan, 1st

Chapter, 38-40thShloka), Pg 163

3 4 . Ashtanga Hridayam, Text With English

Translation, Notes, Appendix Indices By Prof. K.R.

Srikantha Murthy, Chowkhambha Krishnadas

Academy Varanasi, Edition 8th 2011, Vol I,

(Sutrasthan, Chapter 22, Shloka 23-26), Pg. 273-

2 7 4

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Journal of  Ayurveda Vol.VIII    No.4  Oct-Dec 2014

 192

Ayurvedic Genetics- A review

*Dr. Mahendra Prasad, **Dr. Sarvesh Kumar Singh

LITERARY REVIEW

*Lecturer, department of Sharir Kriya, National Institute of Ayurveda, Jaipur. **Lecturer, department of

Panchkarma, National Institute of Ayurveda, Jaipur.

Abstract:

Ayurveda is a native health care system of India. It is a rich source of well documented knowledge
regarding medical evolutionary, biological & psychological prospective. Though the root of knowledge is date
back to the Vedic, Puran, Ramayana &Mahabharat. It is generally believed that dedicated branch of healthcare

was gradually established before thousands years back. In India all lexicons were written in Sanskrita
language & it was not much popular among India & other country. Many wise men were remaining
unrecognized in literature related to genetics & embryology issue. In this communications genetic material

has been taken up as a case & few important references from ayurvedic compendia that help us preliminary
understanding of genetic phenomenon. Structure, genetic affecting factor & phenomenon of genetic
inheritance have been reviewed. Anatomical consideration of beeja, beejabhag, beejabhagavaya &

beejabghagnamekdesh were related with sperm/ovum, part of gamete, chromosome & structure present on
it. Proper growth and development of embryo is depends on maternal, paternal, rasaja, satmyaja, sattwaja
and Atmaja bhava. Acquired of inheritance character, Pangenesis theory, Germplasm theory & Mendal’slaw

proposed for time to time. Many genetic & congenital diseases appear due to defect in beeja,beejabhag &
beejabhagavayava. The vata, pitta & kapha are the determining factor for Prakriti. It cannot be change.
The central argument of this review that these contribution from Ayurveda & reviewing the genetics. As

Ayurveda still guide in various stream of current science.

Key words:  Genetics, Prakriti, beeja, bhava, Charakasamhita, Susrutasamhita,

‚Ê⁄UÊ¥‡Ê-

•ÊÿÈfl¸º ÷Ê⁄Ã ∑§Ë º‡ÊË ÁøÁ∑§à‚Ê ¬lÁÃ „Ò¥– ß‚◊¥ ÁøÁ∑§à‚∑§Ëÿ, ¡ÒÁfl∑§ ∞fl¢ ◊ŸÙflÒôÊÊÁŸ∑§ ôÊÊŸ ∑§Ê Áfl∑§Ê‚ ’„ÈÃ
‚È√ÿflÁSÕÃ ∞fl¢ ∑˝§Á◊∑§ ªÁÃ ‚ „È•Ê „Ò¥– ß‚∑§ ôÊÊŸ ∑§Ë ¡«U∏ flÒÁº∑§, ¬È⁄ÊáÊ, ⁄Ê◊ÊÿáÊ ∞fl¢ ◊„Ê÷Ê⁄Ã „Ò¥¢– ÁøÁ∑§à‚Ê ∑§Ê ÿ„ ˇÊG
‚Ê◊ÊãÿÃÿÊ „¡Ê⁄Ê¥ ‚Ê∂ ¬Ë¿U ‚ ¬˝ÁÃSÕÊÁ¬Ã „Ò¥– ÷Ê⁄Ã ◊¥ ¬˝ÊøËŸ ∑§Ë ‚÷Ë ‚¢Á„ÃÊ∞¢ ‚¢S∑Î§Ã ÷Ê·Ê ◊¥ Á∂πË ªÿË „Ò¥– ¡Ù Á∑§
÷Ê⁄Ã ◊¥ ÃÕÊ •ãÿ º‡ÊÊ¥ ◊¥ ÷Ë ßÃŸÊ ¬˝øÁ∂Ã Ÿ„Ë ÕÊ– •ÊÿÈfl¸º ◊¥ flÁáÊ¸Ã •ÊŸÈfl¢Á‡Ê∑§Ë ∞fl¢ ª÷¸ ÁflôÊÊŸ ∑§Ê ◊„àfl ’ÈÁh◊ÊŸ
√ÿÁÄÃÿÊ¥ ∑§Ù ¡ÊŸ∑§Ê⁄Ë Ÿ„Ë¥ „Ù ¬ÊÿË– ß‚ ‚¢º÷¸ ◊¥ •ÊÿÈfl¸º ◊¥ flÁáÊ¸Ã •ÊŸÈfl¢Á‡Ê∑§Ë ∞fl¢ ª÷¸ ÁflôÊÊŸ ∑§Ù ‚◊¤ÊŸ ∑§ Á∂∞
‚¢⁄øŸÊà◊∑§, •ÊŸÈfl¢Á‡Ê∑§Ë ∑§Ù ¬˝÷ÊÁflÃ ∑§⁄Ÿ flÊ∂ ∑§Ê⁄∑§ ∞fl¢ •ÊŸÈfl¢Á‡Ê∑§Ë ¬˝Á∑˝§ÿÊ fláÊ¸Ÿ Á∑§ÿÊ ªÿÊ „Ò– ‚¢⁄øŸÊà◊∑§ M§¬ ‚
’Ë¡, ’Ë¡÷Êª, ’Ë¡÷ÊªÊflÿfl ∞fl¢ ’Ë¡÷ÊªŸÊ◊∑§º‡Ê ∑§Ù S¬◊¸ /•Êfl◊, ªÒ◊Ë≈ ∑§Ê ÷Êª, ∑˝§Ù◊Ù‚Ù◊ ∞fl¢ ©‚ ¬⁄ ©¬ÁSÕÃ
¡ËŸ ‚ ÃÈ∂ŸÊ Á∑§ÿÊ ªÿÊ „Ò¥– ÷˝ÍáÊ ∑§Ë ‚êÿ∑§ flÎÁh ∞fl¢ Áfl∑§Ê‚ ◊ÊÃÎ¡, Á¬ÃÎ¡, ⁄‚¡, ‚Êàêÿ¡, ‚àfl¡ ∞fl¢ •Êà◊¡ ÷Êfl ¬⁄
ÁŸ÷¸⁄ „Ò¥– ß‚∑§ ‚◊ÊãÃ⁄ ∂ˇÊáÊÊ¥ ∑§Ê ∞∑§ ¬Ë…UË ‚ ºÍ‚⁄ ¬Ë…UË ◊¥ ¡ÊŸ ∑§ Á∂∞ ∞`§Êÿ«¸U ∂ˇÊáÊ, ¬Òã¡ŸÁ‚‚ Á‚hÊãÃ, ¡◊¸å‹ÊÖ◊
Á‚hÊãÃ ∞fl¢ ◊á«U∂ ÁŸÿ◊ ‚◊ÿ-‚◊ÿ ¬⁄ ¬˝ÁÃ¬ÊÁºÃ Á∑§ÿ ªÿ– ’Ë¡, ’Ë¡÷Êª, ’Ë¡÷ÊªÊflÿfl ∞fl¢ ’Ë¡÷ÊªŸÊ◊∑§º‡Ê ◊¥
Áfl∑Î§ÁÃ „Ù ¡ÊŸ ‚ ∑§ß¸ •ÊŸÈfl¢Á‡Ê∑§ ∞fl¢ ¡ã◊¡ÊÃ ⁄Ùª ©à¬ãŸ „ÙÃ „Ò¥– flÊÃ, Á¬àÃ ∞fl¢ ∑§»§ ¬˝∑È§ÁÃ ∑§ ÁŸœÊ¸⁄∑§ ∑§Ê⁄∑§ „Ò¥–
¬˝∑Î§ÁÃ ∑§÷Ë Ÿ„Ë¥ ’º∂ÃË– ß‚ ∑§Êÿ¸ ∑§Ê ◊ÈÅÿ ©º˜º‡ÿ •ÊÿÈfl¸º ∑§Ê •ÊŸÈfl¢Á‡Ê∑§ ◊¥ ÷ÊªËºÊ⁄Ë ∞fl¢ ÁøÁ∑§à‚Ê ∑§ •ãÿ ˇÊGÊ¥ ◊¥
◊Êª¸ ¬˝‡ÊSÃ ∑§⁄ŸÊ „Ò¥–
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Introduction:

The Root of Ayurveda: The Indian system

of healthcare are started from vedic era to post vedic
era, prominent historical & philosopher Max Muller
&McDonnell (1)(2) last compilation of Vedas by Vyas

& disciples since 800 BC Max Muller, 1000 BC Mc
Donnell, 1500 BC Griffith. The knowledge of
Ayurveda is systematically documented in the form

compendia called as ‘Samhita’. Charaka Samhita,
Susruta Samhita & Ashtanga Hridaya, is written in
sanskrita language. Exchange of view regarding

education & healthcare was very slow& less might be
due to transportation, distance &language. Sanskrita
language was especially for intellectual people in

India. It was not a local language in past & even
though in present era, exchangeof view was very less
in historic era. In this article we are reviewing and

elaborating the various aspects of genetics described
byAyurvedic seers.

Anatomical consideration:

The genetic material is present in gametes of
either sex. The beej(3) is basic substance to grow in

new one & have very minute, hidden precursor. Male
part is shukra and female part is shonita or lohita.(4)

The beej have different component. It has beejbhag,

beejbhahavayava & beejabhagnamekdesh.(5) Beeja
has Homologous correlation with scientific term is
described in table 1. If the part of Angavayo-

tpadakabeej (gene responsible for production of
organs) is vitiated then that part is affected with
respective disease of parents. If it is not vitiated then

offspring will remain healthy & normal.(6) At the time
of fertilization there is involvement of three humors
to decide the prakriti. There is three humor vata,

pitta and kapha. It depends on mother diet and life
style, status of uterus, time of fertilization, season
and dominancy of Mahabhoot.

Ayurvedic Genetics- A review

Dr. Mahendra Prasad, Dr. Sarvesh Kumar Singh

LITERARY REVIEW

Table 1: Homologous terminology of Ayurveda with modern science.

S.No. Ancient concept Modern concept

1 . Beeja/Shukra Sperm

2. Beeja/Shonita/lohita Ova

3. Beejabhaga Central Part of sperm or ova (Nucleus)

4. Beejabhagavayava Chromosome/yolk sac/head/tail/body/nucleus/cell organelle

5. Sharirbeejabhagnamekdesh Gene / allele

6. Sancha Gene copying

7 . Matraja Maternal

8. Father Paternal

9. Satmyaja Habitual

10. Rasaja Nutritional

11 . Satvaja Psyche

12. Atmaja Soul /faith in God

13. Sahaja Gene defect/ congenital/ mutation

14. Kulaja Hereditary /inherited
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Prakriti:

A man is examined by ten examining fold

factors for elaborating detail about human nature,
constitution and behavior. One of these factors is
Prakriti. Initially Prakriti is the indicator of genotype

& phenotype character. Prakriti  is normal
phenomenon of individuals. It came in existence due
to involvement of Dosha at the time of fertilization

in Garbhashaya.  (7)(8) Once Prakriti it formed, it
remain constant (9)uniformly throughout the life. It
is the nature of individuals which arises since birth

so it is called as Jataja Prakriti. It is of three main
types-Vatik, Paittik & Kaphaja. According to
distribution of characters it is further three

dwandaja (dual character) types. Vata-Pitta, Pitta-
Kaph & Kaph-Vata. If a person has all doshik
character then it is known as Samdoshaja or

Tridoshaja Prakriti. (10)

Janmottar Prakriti:

Janmottar Prakriti are influenced by several

Bhavas (factors) like Jati (race), Kula (family
disposition), Desh (land), Kaal (season), Vaya (age)
& Pratyatmaniyata (personal habit).(11) Human

population are scattered worldwide. Earth geography
affects the human temperament. Earth geographical
distribution is not equal so human Prakriti is not

same. In costal & temperate region complexion is
dark & fair complexion in cold region & hilly area. A
family has prone to similar character to its progeny.

Particular types of race have dark complexion or fair
complexion. Season influences the body growth &
strength. In winter season body growth is more in

comparison to other. In old age chances of disease
is more prone than the other age group. Growth is
more in early age. Personal habits are the peculiarity

of individuals & influence the Prakriti. The role of
maternal, paternal and other factors are important
for proper growth and development of embryo

inintrauterine life.

Six factors for embryo:

For proper growth of fetus it should have the

adequate diet, normal exercise, calmness in mind &
avoidance of smokes & other hazardous substances.
In ancient science Ayurvedic philosopher gave

importance to six factors for proper development &
growth of fetus. These procreative factors are Matraj

(maternal), pitraja(Paternal), satwaja(psyche),
satmyaja (Habitual), rasaja(Nutritional) & Atmaja

(Soul)(12). The procreative factors like Satmyaja,
rasaja & sattwajaavayava can be merged in Matraja
& Pitrajabhava. Only Atmajabhavas are nonvitiated

& isdistributed homogenously in all creatures (13).

Pitraja Bhava (Paternal component):

Paternal component of foetusis responsible

for the production of hair of head, hair of face, nail,
small hair of the body, teeth, bones, veins, ligaments,
arteries &semen.The ideal age for marriage & child

production is 16 years for female & 25 years for
male(14). age should not be less than nor much more
excess(15), spontaneous abortion and chromosomal

anomaly is related to excess age of paternal(16)If a
man in old age and aged lady get pregnant then baby
will not survive in intrauterine life if get survive then

baby will suffer with disease(17).In both conditions
progeny will be genetically abnormal.

A point mutation genetic disorder Von

neurofibromatosis is due to defect in sperm
mutation(18), McGrath has proved the normal embryo
development, paternal genes isvery necessary(19). In

relation to sperm chromosomal aneuploidy(20), sperm
chromosomal abnormality (21), mechanical
fragmentation of sperm DNA(22) causes recurrent

pregnancy loss, also paternal part anomaly in
blocked embryo development (23) & miscarriage (16)

offoetus in pregnancy. Sperm DNA damage may be

the results of excess ROS (Reactive oxygen species)
production (24). The extent of nuclear DNA damage
in spermatozoa was related to embryo development

to the blastocyst stage, a time when the embryonic
genome is activated transcriptional activity has
begun & the paternal genome play a significant

contributory role in embryo function(25).

Matraja Bhava:

There is very essential and important bhava

for proper growth of baby in intrauterine. Mother
gives rise to fetus in her uterus by nourishing
approx. nine month of duration. Fetus organs soft in

nature arises from maternal component from ovum
during conceptions. The organs are skin, spleen,
kidneys, bladder, rectum, stomach, Pakyashaya,

upper & lower part of the anus, small intestine, large
intestine, mesentery &omentum(26).
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The genetic material should not be altered by
external factors and metabolic waste substance.If

oocyte has high level of double strand DNA breaks
are present, then it produce genetic mutation that
can fault in embryo development(27). In particular,

the oocyte is able to fully repair single-strand DNA
breaks. However, if a high level of double-stranded
DNA breaks are present, the oocyte can produce

‘mistakes’, generating genetic mutations that can
later block or alter embryo development (28).The
overproduction of extracellular ROS (reactive oxygen

species) due to high level of oxygen exposure during
IVF (in vitro fertilization) culture could create
suboptimal culture condition & leads to altered gene

expression & impaired energy production that may
harm oocyte & embryonic development. (29)

Atmaja Bhava:

Soul is present in all creatures of universe.
It passes from generation to generation according to
their good & bad conduct of actions since birth &

death. It decide the Bhavain foetus like life span,
self-realization, mind, sense, to take things in& to
excrete things out of the body, stimulation &

substances of sense organs, characteristic shape,
voice &complexion of individual, desire of happiness
& sorrow, liking & disliking, consciousness, courage,

intellect, memory, egoism & efforts(30).

Any type of work culture or behavior is
getting accumulated in atma. Work provides

knowledge. Atma is governing body of knowledge.
The result of work is occurs in two form. The storage
form of karma passes in next yoni is called Daiva&

in present life result of work is Purusharth. Atma
passes since birth to till death & again in new yoni
(life) in the form of lingshareer (subtle). If

Daivakarma is righteous then individuals enjoy,
happy & healthy if it is unrighteous then he suffer &
shared in present life. Even it is mythological

concept but gives an idea putting towards righteous
path for happy & healthy life in any. There is
connection of previous life to next life according to

their righteous & unrighteous works. There is no
scientific evaluation is described but there is
existence of life. Today science is not in position to

explain why this abnormal phenomenon occurring in
genetic level.

SatmyaBhava:

It is a factor which provides beneficial &

healthy to the fetus. It might be place (desh), race
(Jati), caste, habitat, seasons(ritu), disease (roga),
exercise, water, day time sleep, taste (rasa),

constitution etc(31).

 In America 8 percent of negro are carrier of
sickle cell gene(32). In most European country 2.5 to

5 per 10000 live birth populations suffer from cystic
fibrosis. 95% of cases in Latin American never
diagnosed(33).Worldwide 15 to 20 patients were born

per every 100000 males & females are carrier in this
regard (34).

Rasaja Bhava:

The Rasajabhava for foetus leads to growth
of the body, continuity of strength, satisfaction,
plumpness &enthusiasm(35). Rasa is substances which

have taste by tongue like, madhur, amla, lavana,
katu, tikta and kashaya. It nourishes the body &
giving pleasant to mind. In pregnant lady & fetus

required balanced Ahararasa(nutrients). It’s main
function is to nourishes the seven dhatu. For proper
growth & development of fetus & mother, month

wise diet has been recommended. A complete diet
has mentioned to avoid any untoward effect on
growing fetus.

Before conception the couple is advice to
take healthy diet. Ghee &boiled milk with sweet drugs
for male because it is homologous Gunaof Shukra.

Woman should take Til tail(sesamum) &
Masha(Phaseolusradiatus) because it is Agneya
Dravya(36). These two varieties of food help

improvement & growth of fetus with excellent
qualities of sperm& ovum.

Fleming, kwong et al has shown that vitamin

B12 & folic acid help in DNA & protein modification
required energy(37) & reduces the frequency of neural
tube defects(38). These micronutrients provide energy

for DNA & protein modification. N-3 pufa is a lipid
supplement food has adverse effect onmouseoocyte
& embryodevelopment(39).

The maternal part is playing an important
role to growth of fetus. It should be free from any
hazardous substances. Toxic substances in

reproductive tract & nicotine abuse may alter gene

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Vol.VIII    No.4  Oct-Dec 2014 Journal of  Ayurveda

 197

expression during embryogenesis & non-disjunction
during meiosislikelihoodaneuploidy(40) embryo

respectively and also tobacco smoking has negative
effects on embryo (41).

Sattwaja Bhav:

The last one determining factors are liking,
conduct, purity, enmity, memory, attachment, strong
desire, matsarya, valour, fear, anger, drowsiness,

enthusiasm, sharpness, softness, seriousness,
instability& such other manifestations of the mind(42).

During embryo development maternal stress

have an effect on per implantation embryo in very
early pregnancy (43) leads to high cortisol level & low
progesterone(44), this cause the high glucose level in

blood & problem in implantation. Degree of stress
response depends also on genetic factors,
personality, characteristic, previous experiences,

support from social environment & the way of coping
with stress. In pregnant ladies the stressors are
physical alteration, pregnancy specific anxiety like

fear of child integrity& fear of pain during
delivery(45)(46)(47)

In gestational period fetus can learn sounds

& respond differentially to them after firth. It thinks
with their senses. It responds with previous recovery
from intrauterine life (48)

It is possible that a baby can be produced
extra uterine phenomenon but life span is very short
in comparison to involving six embryo promoting

factors. A study showed that life span of animal has
higher than cloned animal (49).

Inheritance of character:

In old age seers proposed this hypothesis
many hundred years back by conversation.
Agnivesh(Ayurvedic learner) ask the question to

Atreya (Ayurvedic teacher)that what is the reason
that baby is similar to parents (50). MaharshiAtreya
answered that during embryogenesis, about which

she (pregnant lady) is recalling or thinking or
devoting, in spite of that, nature of ova, nature of
sperm, nutrional & Atmakrita (superpower) factor

influence the nature of fetus. Rasaja, Satmyaja(51)

including all entire fetus growth and developing six
factors(12) for formation ofgarbh (embryo) became

active &implemented when there is Atma (energy).

Non vitiated beej produces healthy & non vitiated
embryo while vitiated sperm & ovum are not capable

to produces the normal or healthy embryo. In this
connection all beeja are not essential to
vitiationofthe embryo but a part of beeja

(beejavayava) is able to vitiate the embryo. If
beejapart are vitiated then whole embryo may be
abnormal(52). Further described that having a man is

lame, blind, handicapped etc may not produces the
same type of progeny, because a part of beej
(Angavayotpadakabeeja) which is vitiated may not

be affected with respective disease of parents. If it is
not vitiated then offspring will remain healthy &
normal(6). Tridosh Siddhant covers entire aspects like

metabolic activity, genotypic & phenotypic
character, environmental factor, diet habits, life style,
code of conduct & theism. Patwardhanet.al.makes a

correlation between HLA allele & Ayurvedic Prakriti
depending on Tridoshatheory with mind body
topology.(53)

Decoding gene phenomenon:

Human produces man because there is a
tendency tomould, copy &Sancha (same feature) (54).

Union of beeja produce embryo. The gene & allele
lies on chromosome & decodes all body related
corresponding gene. That gene is related in the form

of “Swasadrishamankuram”.  The word ankuran
resembles with embryo development. The ankuran
is bhusantansadrisham (baby is similar to parents)&

it becomes appeared in dehaswaroop(55) (physical
body structure). In this connection many scientist
proposed theory regarding homologous & similar to

progeny. Evolutionary scientist Lamark, Darwin,
Galton, A. Weisemann, Lyell & many more proposed
the similarity between parents and progeny. In

intrauterine life genetics came in limelight after the
work on pea by G.J.Mendal (56), point mutation by
T.H. Morgan on Drosophila melanogaster.

Genetic transformation:

Though Ayurvedicphilosopher had the
knowledge of X & Y chromosomes as described

below in genetic disease subheading. Yet they also
knew the method which transforms genetic material
from female chromosomes to male chromosomes

respectively. There is one process where the quality
& character are improved by Sansakar (57). In
embryonic development, embryo may be changed
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from male to female & from female to male vice
versa by different process after conception; this

process is called Punsawan Sansakar(embryo
modifying technique). Example of one of methods of
Punsawansanskaris that Vatashung(a herbal

medicine), urda(a type of pulses), yellow mustard &
curd are mixed should intake in Pushyanakshatra
(astrological time)& flour of rice along with water &

should taken asya(58) (entry of drug by nasal passage)
in right or left nasal opening for changing embryo in
male&femalerespectivelyat suitable time & by

appropriate process. This is the major contribution
of Ayurvedicseers in the field of genetics which is yet
to be a point of research for Ayurvedic& modern

scientist.

Genetic diseases:

There are so many genetic diseases in

modern aspects. Genetic diseases are due to point
mutation, chromosomal abnormality & decoding
defect. Some genetic or congenital diseases are

mentioned in Ayurvediclexicon.Diseasemay be since
birth or from hereditary or outflow from family
either maternal way or paternal way (26,59).If there is

vitiation of maternal beejabhaga then it will lead to
birth of sterile child. If beejabhagavayava are
vitiated then it will lead tobirthofputipraja& if

beejabhagnamekdesh vitiates then it will lead to
birth of Varta(5) child similarly paternal side produces
bandhya, putipraj&Trinaputrik(60).The progeny will

be sterile due to gamete defect. The female having
XO chromosome& male having XXY (61), XXYYY
chromosome is abnormal,female body constitution

character & abnormal male body constitution
respectively.

TheAadibalapravritta diseases are kushtha

(skin disorder) & arsha (piles). Kushtha is similar to
skin disorder as neurofibromatosis &
atopiceczema(62), Arsh (63,64) (piles) is hereditary

disease. Madhumeha(65) is homologous to diabetes
mellitus & this is due to beejdoshat (gene defect/
hereditary). It inherited fromancestor to their

progeny(66). Genetic predispositioninvolvementis
much strong in diabetes mellitus(67). Jatumani ,(68) &
nyachcha(69) is congenital diseases.

Atisthaulyata(70)(71) (obesity) is due to vitiation of
maternal & paternal beeja. The main cause of genetic
disease is vitiation of matrajabeeja (ovum) or

pitrajabeej (sperm). The part of beeja is vitiated then
affected organ or body part vitiated(6). In the same

way the part of chromosome or gene affects the
disease of such organ or body part.

Discussion:

All animal have nature to pass through the
character to its progeny. The exact phenomenon was
not clear at early time. From time to time different

scientist proposed the theory. Pangenesis
hypothetical theory for hereditary is proposed by
Charles Darwin (1868) in their work “the variation of

animals & plants under domestication”(72). Each organ
produces something (gemmule) & collected in
reproductive organ. J.B. Lamark has given

hypothesis ‘inheritance of acquired character’ by
repeating exercise of organ (73) in relation to
evolution. A famous evolution zoologist A. Weismann

(1893) proposed theory that genetic material
transmitted from generation to generation (74).
Weismann proposed a somatic & germplasm theory

& rejected the Lamarks hypothesis. This theory
suggested that body has two compartments one is
vegetative cell known to be somatoplasm, lives for

only one generation & second is hereditary material
which he called germplasm, is immortal passed from
generation to generation without change(74).Latter on

time passes then G. J. Mendel proposed the theory
of genetics in terms of transferring the parent’s
characters of their off spring in pea plant (75)&

described some genetic traits called element.

All cells have two parts Cytoplasm &
Nucleus. Nucleus has all regulatory & genetic

material. Whole body is divided in two components,
one is somatic part & second one is germinal part(74).
Human genetic material is found in nucleus& other

cell organelle of male gamete (sperm) has
22autosoma & XY sex chromosome & female gamete
(ovum) has 22 autosoma& XX sex chromosome. Each

chromosome is made up of DNA. The part of DNA is
called gene, it is a beads on DNA & fast fading protein
coding sequences (76). Gene is the factor causes

inheritance of character from generation to
generation.

Today people are going to make a correlation

between Prakriti & gene related symptoms. Y
Ghodke, K Joshi and B Patwardhandescribe the
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Prakriti  on the basis of CYP2C19 gene
polymorphisms on the basis of metabolic activity.

This activity is more in Pittaja type in comparison
of Kaphajatype(77).  B Patwardhan& G Bodeker shows
the relation between Prakriti& HLA DRB1 allele

frequencies (53). Bhushan P, Kalpana J Arvind C
describe that Ayurveda Prakriti  is three types
basically by depicting HLA DRB1*02 allele are Vata

type, HLA DRB1*13 are Kaphaja type & HLA
DRB1*10 is more common in Kaphajathan Vataja &
Pittaja(78). Prakriti does not affects its vital function

at static state(79),.

Conclusion:

 Indian seers are hidden regarding their

concept on genetic & congenital purview. With above
mentioned study reveals that Indian seer was well
aware about somatic & genetic material. They knew

very well about the genetic material, chromosome,
DNA & gene. Also they have knowledge of their
phenomenon during zygote cell division, gene coding,

decoding, transformation, genetic engineering & six
garbhkarbhavas (Procreative factors). Shukra is
correlated with sperm & Shonita with ovum. There

is homologous in beej (sperm/ovum), beejabhaga
(nucleus/cell organelle), beejabhagavayava
(chromosome) & beejabhagnamekdesh(gene).The

sahaja term is interpreted as Janmajata/gene
defect/mutation&kulaja is interpreted as genetic/
hereditary.Prakriti determine the genotypic &

phenotypic character. There abnormality in gene
decoding in baby produces genetic abnormality &
diseases. Prakriti is not a single entity but is a

cumulative of all six factors during intrauterine life.
So many issues has unidentified & yet to perform
functionally in different stream.
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LITERARY REVIEW

Clinical understanding of Panchavidha Hridroga

*Dr Nagaraj.s **Dr Priya Padmanabhan

Abstract:

Hridaya which is one among trimarma is the site of dasha damani, prana apana, manas ,buddhi chetana
and mahabhutas1. Hridroga is an anubhandha and anubhandya roga. Panchavidha hridroga have its own
samanya and vishesha nidana, samprapti and lakshanas .Here a critical interpretation is made to know the

various etiological factors and clinical features of Hridroga with modern science.

Key words: Myocardial infarction, Coronary Artery Disease, Central Nervous System
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*Professor Deparment of Roganidana **MD Scholar Deparment of Roganidana , SDM College of Ayurveda for Post

graduate studies, Udupi, Karnataka.

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Journal of  Ayurveda Vol.VIII    No.4  Oct-Dec 2014

 204

Introduction:

Hridaya is one among trimarma where dasha
dhamani, prana apana , manas, bhuddi,chetana and

mahabhutas resides. So it’s our duty to protect the
hridaya which is a pranayatana. Eventhough our
Acharyas have not included Hridroga as a mahagada 

the importance of hridaya  is well understood  and
in the present era it has become the most common
disease which usually takes away the life of the

person. Hridroga is both an anubhanda and
anubhandya vyadhi as it occurs as a swatantra roga
with specific nidana and lakshanas and even it is

formed as a nidanarthakara roga or upadrava.
Brihatrayee’s explained panchavidha hridroga with
samanya and vishesha nidana, samprapti and

lakshanas. Hence here an effort is made to interpret
panchavidha hridroga.

Hridroga Hetu:

The nidana of hridroga is explained in
Brihatrayee’s.  Acharya Vagbhata has told hridroga
nidana as that of gulma nidana2.

Aharaja, viharaja, manasika, chikitsakrita,
abhighataja are included under the nidana for
swatantra hridroga and vataja gulma,shwasa,vataja

arshas, vataja prameha,abyantara vidradhi,amavata
etc manifests as nidanartakara roga for hridroga.

Dietary factors:

Dietetic factors can be classified into
apatarpana and santarpana nidana

Apatarpanajanya Nidana:

1. The person consuming ruksha, shuska,tikta
rasa sevana, alpa bhojana, upavasa, and even
ativyayama may alter the snigdata of Rakta due to

vata  prakopa. This leads to srotokharatva
(Dhamani) whichmay produce coronary spasm,
fibrillation, and varieties of pathogenicity

because these food stuffs have the deficiency of fatty

LITERARY REVIEW

Clinical understanding of Panchavidha Hridroga

Dr Nagaraj.s Dr Priya Padmanabhan

acids and other anti oxidants which enhances the
production of oxidized LDL. It even leads to
malnutrition and even due to deficiency of vit

B6, vitB12, folate etc heart become thin walled, flabby
& even atrophy of muscle fibers occurs3.

2. The intake of ushna, lavana, tiksha, kshara,

katu ahara which may increase the dravatva of
Raktha and also precipitates Shotha(in Dhamani) can
have the pathogenicity of the acute thickening and

inflammation of intima of vessals leading to many
complications like arterities.

Santarpanajanya:

3. The food intake of atisnigha, ajirna
bhojana, atimatrasevana, guru, snigdha, madhura,
picchila ahara, nava anna,guda,ksheera,tila ,nava

madhya sevana,viharas like achestana, nidrasukha,
achintana leads to excessive accumulation of
circulating Meda in the Hridaya

( hypercholesterolemia ) causing hridayopalepa and
dhamanipratichaya which leads to coronary artery
disease. Increased free fatty acids in the tissue

may also lead to arrhythmias4.

4. Atimadya sevana, due to its ruksha,
ushna,vikasi, teekshna, sukshma, vyavayi, vishada

gunas may lead to rakta dushana , mamsa vidaha,
medovaha sroto dusti by which dusta medas
accumulates in Dhamani, and  ojokshaya which

ultimately results in Hridroga 23. Alcohol and its
metabolites like aldehyde have a direct effect on
myocardium. Chronic alcoholism may lead to

thymine deficiency   resulting in wet beri beri heart
disease which is called as alcoholic cardiomyopathy
due to ethanol toxicity. Consumption of large

quantity of beer produce myocardiosis due to
the  cobalt added to it so as to improve the
appearance of foam which causes direct toxic injury

to the heart5.
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Disease factors:

Person who are emaciated due to jwara,

chardi, atisara and by other asamyak prayoga nimitta
chikitsa, will be more prone to hridaya vyadha due
to the reduced vyadhikshamatva bala in them.

Immunity plays an important  role in heart disease.
When ones immunity declines then there is a chance
of attack of various infections leading of Infective

endocarditis, Rheumatic heart disease etc.

In case of Hridroga due to prameha there will
be continuous dhathu and ojo kshaya through the

mutra vaha srotas  by which there will be vata
prakopa leading to Hridroga and even in case of
sthoulya increase in medo dhatu does the avarodha

of rasavahasrotas and thus effect hridaya which is its
mula sthana.

 Agantuja : External/Internal Injuries:

Abhighata to hridya marma lead to
vataprakopa which does the avarodha of stanastha
rasa and rakta dhathu  produces shotha resulting in

Hridroga.Dosha abhighata of Hridaya is one of the
important nidana for Shotha which is the common
presentation of Congestive cardiac failure. Traumatic

cardiac injury may be caused by penetrating or non
penetrating injury.  Contusion of a coronary artery
from penetrating injuries may produce thrombotic

occlusion leading to IHD. Trauma following
cardiopulmonary resuscitation or by laceration of
coronary artery leads to hemopericardium,

pericarditis etc. Non cardiac surgery like major
abdominal surgery ,hip, knee surgery, thoracic
surgery and even fractures & varicose veins of lower

limb may lead to venous thrombo embolism leading
to coronary thrombosis which result in MI and even
death6.

Shleshmaja krimis like hridayachara affect the
hridaya same way the streptococci infection   which
possess antigen that cross-react with cardiac myosin

and sarcolemmal membrane protein producing
inflammation in the endocardium, myocardium and
pericardium, and even in bacterial endocarditis

bacterial action can be seen leading to inflammation.

Sedentary life style:

Avyayama or achestana leads to kapha dosa

prakopa which does the avarodha of rasa vaha srotas

and pranavaha srotas  leading to Hridroga.Physical
inactivity doubles the risk of coronary heart disease

and stroke.Exercise burns calories, strengthens the
heart muscles and makes the arteries more flexible.It
is told that regular exercise appears to have a

protective effect which may be related to increased
HDL Cholesterol, lower blood pressure, reduce blood
clotting and collateral vessel development7.

 Mental factors:

Chinta, bhaya, krodha, shoka which are the
manasika vikaras produce Hridroga as there is

vitiation of tridosa and manovaha srotas.In modern
parlance depression, anxiety, emotional stress leads
to changes in catecholamine‘s and serotonin level

and thus heart rate and heart contraction increases
leading to CAD and heart failure. Both physical and
emotional stressful situation raises heart rate and

thereby increasing the hearts need for more oxygen.
This need for oxygen can bring angina, it effect
nervous system to release extra hormones like

adrenaline which raises B.P, which can injure the
lining of arteries. When the arteries heal the wall may
harden and thicken making easier for plague to build

up. It also increases the amount of clotting factor in
blood resulting in formation of clot. Clot may block
arteries resulting in heart attack.

 Iatrogenic factors:

In panchakarma while explaining vamana
and virechana vyapat  Acharyas have told hridgraha 

and in  its atiyoga   due to vata prakopa hridpita has
been mentioned8. If sneha basti is administered in a
pureesha avrta kosta  person there will be avarodha

of mala,mutra,apanavayu leading to vilomagati of
vata producing hridgraha. Hridaya prapti is a vyapat
told in niruha basti were hridpita occurs due to the

administration of savata niruhavasti9. In all these
vyapaths there is a vata prakopa which causes Vataja
Hridroga. Heavy metallic poison like Arsenic, lead,

mercury causes circulatory collapse if taken
impured21.Acute poisoning of lead may cause the
depression of myocardium, degenerative changes of

arteries including artherosclerosis, with  resultant
hypertension and hypertensive cardiomyopathy22.

According to our Acharyas by the intake of

improperly purified or atimatra of rasa preparations 
like Abhraka bhasma24, Loha bhasma, Vanga
bhasma25, Siddha makaradwaja, Rasa sindoora,
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Sameerapannakarasa etc leads to hirdshoola and
hirdroga. Herbal drugs like Vatsanabha, Karaveera,

Ativisha if taken in excessive quantity produces
vascular constriction and even acute circulatory
collapse. Ahiphena in excess produces Chyene-stroke

breathing and tachycardia.    

The improper line of treatment for any
disease may be considered as iatrogenic factors in

modern parlance. Chemotherapy induced vascular
events such as MI, have been reported.

Cardiac effect of chemotherapy includes

arrhythmias, congestive heart failure, acute
coronary events ,thrombosis and veno-occulsive
disease. Drugs which are sympathomimetics eg:

amphetamines, direct vaso constrictors eg: ergot
alkaloids which causes sodium retention   have their
effect on the heart. Drugs like hydrazine, methyldopa

causes myocarditis. Use of oral contraceptives is
associated with high risk of developing MI.

Hridroga Lakshana:

Our Acharyas have mentioned samanya and
vishesha lakshanas for hridroga which can be further
classified as sthanika, anyasthanika and sarva daihika

lakshanas.

Samanya lakshanas10:

a) Pranavahasrotodushti lakshana – Uro ruja,

shwasa, kasa, hikka, kaphotklesha,

b) Annavahasrotodushti lakshana -Asyavairasya,
aruchi, chardi, trusna

c) Udakavaha srotodushti lakshana- kantashosha,
jihwatalushosha, jihwanirgamana

d) Raktavaha srotodustilakshana- murcha,pramoha,

vaivarnya

d) Samjnavaha-manovaha srotodusti lakshanas-
murcha, pramoha, unmada, apasmara,

chittanasa.

Clinical Understanding Of Hridroga Lakshana:

A) Uroruja or shoola— santata peeda is

the word meaning of shoola26. Thus Hridroga
comprises of different varieties of pain. Acharya
Susrutha has separately mentioned Hridshula which

is produced by the avarodha of vata by vitiated pitta
and kapha due to mithya ahara vihara leading to

rasa vitiation and there by affecting its mula sthana
hridaya resulting in hridshula along with uchwasa

avarodha as the pranavaha srotas is also
simultaneously affected11. In modern parlance
normally a person cannot feel his or her heart, but

in ischemic cardiac muscle often does exhibit pain
sensation which may be produced by the release of
acidic substance like lactic acid and other pain

promoting substances like histamines ,kinines etc
which stimulate the pain endings in the cardiac
muscle and pain impulses are conducted through the

sympathetic sensory afferent nerve fibers into CNS.

Types of pain

Samanya—ruja:  ‘rujo bhange’

Vataja— tudyate,bhidyate ,nirmathyate, diryate,
spotyate, patyate, sputyate

Pittaja— chosha :’parshva jwalayam’, osha:

‘parshvasthita vanghnineva peeda’

Kaphaja— stabdhata:’ dritatha’, guruta, suptata:
‘sparshanjnatayam’, stimitata, asmavrita,

stambhata

Krimija—tivrarti, toda, suchibiriva
tudyamana, shastrena chidyamana, maharuja. In

modern parlance accurate and careful description of
cardiac pain is mentioned as typically dull, poorly
localized, vague chest discomfort which may be

described as squeezing, burning, chocking ,
heaviness, tightness, aching, sharp knife like,
crushing etc 12 associated with breathlessness and

sweating which is mentioned by our Acharyas as
hridshula, uchwasa rodha, sweda pravriti.

In Krimija hridroga  Acharya have mentioned

the nature of pain as suchibiriva tudyamana same
type of sharp stitching nature pain is found in dry
pericarditis which may be aggragated with

inspiration.

B)Shwasa- Hridaya is the sthana for prana
and apana ie, uchwasa and nishwasa. It is also the

mula of prana and rasavaha srotas when the vitiated
dosas affect the hridaya, the physiological process
related to it will be affected.Abnormality in the

breathing pattern, which is excertional is the cardinal
symptom of Hridroga. All five types of shwasa can
be seen in Hridroga. For eg: breathlessness with

angina due to ischemic heart disease initially the
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features of Kshudra shwasa, breathlessness due to
congestive heart failure with extreme fatigue and

even terminal stage of MI resembles Mahashwasa ,the
orthopnoea and paroxysmal nocturnal dyspnoea
which are seen in heart failure have the same

features of Tamakashwasa. In modern parlance, due
to inadequate pumping of heart or due to excessive
demand in the body due to ischemic heart disease

or heart failure leads to condition called cardiac
asthma and even Cheyne-strokes breathing13. As the
heart has the capacity to increase its pumping

efficacy when there is excessive demand in the body
and this is done when the cardiac reserve is 300 to
400 percent. Any factor that decreases the pumping

blood satisfactorily decreases the cardiac reserve. In
ischemic heart disease this reserve blood is reduced
due to which there will be blood accumulation in the

lungs.This increased blood in the lungs increases the
capillary pressure and decreases the degree of
oxygenation of blood. This again decreases the

cardiac capacity thus increase of more fluid in lungs,
which lead to dyspnoea.

C) Kasa -The prana and udana vayu which

is present in hridaya is obstructed by vitiated kapha
resulting in kasa.In Vataja hridroga vataja kasa can
be seen which aggravates after digestion of food.

Kshataja kasa lakshanas are seen in mitral valve
disease, acute left ventricular failure and chest
trauma were hemoptysis occurs which can be

considered as adra kasa. In Kshayaja kasa due to
dhathu kshaya patient fells as if his heart has been
shifted from its normal place which is found in

angina. In modern parlance cough is a reflex
phenomenon due to irritation in the cardiac branches
of recurrent laryngeal nerve which is a branch of

vagus nerve. It is a feature of aortic aneurysm,
pulmonary oedem , mitral stenosis , left ventricular
failure.

D) Hikka and kaphotklesa-The vitiated
vata along with kapha does the obstruction of
pranavaha srotas causing hikka. Kaphotklesha occurs

as the  ama anna rasa will taken by the vyana  as
there is close association between  annavaha,
rasavaha and rakta vaha srotas. In modern parlance,

heart and oesophagus share same spinal cord
sensory innervations. During myocardial ischemia
the afferent impulses from the mediastinal structures

are conveyed to the respiratory centers by the vagus

and phrenic nerves. Efferent stimuli travel down to
the diaphragm via the phrenic nerve and thus hikka

presents as a lakshana of hridroga.

E)Vaivarnya First and foremost lakshana
told by Acharya Charaka is vaivarnya. Rakta and rasa

are responsible for the shareera varna. Hridaya
which is the site of vyana vayu is responsible for the
circulation of rasa and rakta and also due to

stanasamsraya of dosha in hridaya ojo vyapad occurs
resulting in varnabheda. Cynosis,  pallor, petechiae,
rash, splinter hemorrhage is seen in most of the

cardiac disease like cyanotic congenital heart
disease, mitral stenosis, infective endocarditis,
myocarditis, pericarditis,cardiac tamponade etc.

Even yellowish discolouration is found in cardiac
cirrhosis, malar flush in mitral stenosis  ,paleness  in
congestive cardiac failure and cardiogenic shock,

blackish discolouration in ischemic condition. In
bacterial endocarditis petechiae may be found in the
skin and conjunctiva due to emboli or toxic damage

to the capillaries. In modern parlance cyanosis
occurs as a result of excessive amount of
deoxygenated hemoglobin in the skin blood vessels

especially in the capillaries.

F) Agnimandya, aruchi, hrillasa,
chardi,trishna- Due to vitiation of kapha there will

be jataragnimandya resulting in the formation of ama
rasa in annavaha srotas and as  hridaya which is the
moola of rasa vaha srotas is in close relation with

annavaha srotas (srotosamipya) these lakshanas are
manifested in  Hridroga. In heart failure also there 
will be epigastric and substernal discomfort due to

vagus nerve stimulation resulting in anorexia which
is interpreted as heart burn with nausea and
vomiting.

 G)  Jwara- Due to vitiation of tridosha there
will be agnimandya and thus there will be dushana
of rasa dhatu and the agni will be expelled from its

place by increasing the dehoshma causing jwara.

According to the modern parlance ,when
there is injury to the cardiac muscle the injured

tissue release pyrogens from the degenerating tissue
which stimulates the specialized cells by which there
will be alteration in the responsiveness of thermo

sensitive neurons in  the thermoregulatory centre.
This febrile response is a defense mechanism in its
initial stage.
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In Dressler’s syndrome or post myocardial
infarction syndrome the main feature seen is

persistent fever which occurs few weeks or months
after infarct.

 H) Tamapravesha –“tamasi tamaseeva

pravesha”- In krimija hridroga it is told that there
will be tama pravesha.  Even in infective endocarditis
there may be sudden loss of vision in one eye

secondary to embolisation of a large retinal artery. 
And also in Third - degree AV block due to episodes
of ventricular asystole there will be recurrent

syncope or Stocks Adams attack were sudden loss of
consciousness that occurs without warning.

 I)Murcha- “murchanam mohaha”—the

vitiated pitta affect the rasa and rakta vaha srotas
and get localized in hridaya along with khapha and
vata , and even affect the samnjavaha srotas resulting

in ojokshaya and  thus murcha presents as a
lakshana. According to modern parlance in ischemic
heart disease the cardiac pumping efficacy is reduced

due to which there will be fall of arterial pressure
which also reduces the blood flow to the brain and
causes the person to loss consciousness or attack of

syncope. Various phase of this depends on the
pradanatha of doshas.

Vata—pramoha: ‘vipareetha jnane’ ,bhrama

Pitta—tama:’thakara darshane’, moha,
murcha:’ sarvadha jnanashoonyatayam
rupadirajnane’,mada ,bhrama:’chakrarutasyeva

jnane’

Kapha—tandra:’vishayaanane’

J) Chittanasa, apasmara, unmada - Due

to hridaya marma abhighata the vitiated dosha does
the dushana of manovaha srotas.In modern parlance
alteration in the mental state, characterized by

confusion, difficulty in concentration, impairment of
memory, headache, insomnia and anxiety occurs in
heart failure. In case of left sided heart failure due

to decreased left ventricular output causes hyper
perfusion and diminished oxygenation of brain
leading to hypoxic ischemic encephalopathy where

confused   state   and status epilepticus and even
coma may be found15.

K) Shotha 13_Vitiated vata does the vitiation

of kapha, rakta and pitta producing  margavarodha

leading to shotha. In right sided heart failure there
will be systemic and portal venous congestion.  Due

to systemic venous congestion dependent odema
occurs in the legs, symmetrically particularly in pre-
tibial region, ankle and in the sacral region of

individual in bed rest14.

L)  Granthi in hridaya - krimija
hridroga-Vitiated tridoshas when exacerbated by

tila, guda, ksheera etc there will be granthi formation
in hridaya as rasa dhatu produce excessive kleda in
which krimi will be formed, which eats up the whole

hridaya. In modern parlance, Aschoff nodules or
bodies are spherical or fusiform distinct microscopic
structures occurring in the interstitium of the heart

in rheumatic myocarditis.In pericarditis, pericardial
plaques are seen as milk spots. And also
serofibrinous pericardial exudates formed called as

bread and butter pericarditis and a friable bulky,
destructive vegetation containing fibrin,
inflammatory cells and bacteria are formed which

results in valvular destruction.

M) Hritshunyabhava  and Shabda
asahishnutha-These are the subjective

manifestations , as the person will have rasa kshaya
and ojokshaya he will have the feeling of somberness
in the cardiac region and also inability to tolerate

sound.

N) Hriddrava /hridayakulatwa/
hridayaklama/hridayaghattana/dara- Increased

chala  guna of vitiated vata affects the pranavaha
srotas along with ojoksaya leading to hriddrava in
patients of Hridroga. In the modern parlance

palpitation is the unexpected awareness of the heart
beating in the chest. It may be due to coronary
artery disease, rheumatic heart disease and even

seen in person who is having anxiety, stress.So
patients with hridroga have hridrava as a lakshana.
Palpitation may be present in mitral stenosis and in

mitral regurgitation. It is seen in all valvular heart
diseases.

Vishesha lakshanas:

Vataja hridroga: due to vata prakopaka
nidanas there will be shoshana of rasa dhathu
producing kharatwa in rasavaha srotas leading to

vataja hridroga.
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a) Sthanika lakshanas—  thudyate,bhidyate,
spotyate, patyatehrithshunya, vestanam, hriddrava,

stambha, jeerne atyartha vedana, uro daha

b) Anyasthanika lakshana—shwasa
rodha,shabda asahisnutha

c) Sarva daihika lakshanas—moha, shoka,
bhaya, alpanidratha, daha

These lakshnas have close relation to

coronary artery vaso spasm or smooth muscle
constriction  were angina, shortness of breath,
ventricular arrhythmia ,loss of consciousness are

seen.

Pittaja hridroga : due to pitta vardhaka
ahara vihara there will be dooshana of raktha

and also mamsa prapaka occurs in hridaya leading to
pittaja hridroga.    

a) Sthanika lakshanas   —    chosha,   daha: ‘sarvanga

dahana’ ,tapa  in ura pradesha

b) Anyasthanika lakshana— chardi, aamlaka,
amlapittasya chardanam, tiktavakrata

c) Sarva daihika lakshanas— moha, brama,
dhunmayana, jwara, sweda, pitha bhava, klama.
        

 In modern parlance  all the inflammatory
conditions of heart like myocarditis, endocarditis,
pericarditis ,valvulitis,  are found to have close

relation with it.

Kaphaja hridroga:due to excessive intake
of guru, snigdhadi ahara, achintana, achestana,ati

nidradi viharas does kapha prakopa producing
hridayopalepa, dhamani pratichaya leading to
kaphaja hirdroga.

a) Sthanika lakshanas — gurutva asmagarbhavat,
stimitata, suptata, sthabdata

b) Anyasthanika lakshana—nistivana, kasa,

kaphapraseka, aruchi, agnisada, aalasya,
madhura vaktrata

c)  Sarva daihika lakshanas— tandra, nidra, jwara

In modern parlance conditions like
metabolic disorders leading to hyperlipidaemia
which accelerate atherosclerosis and CAD ,endocrine

disorders like hyperthyroidism,  Cushing syndrome

etc  can be correlated.

Krimija hridroga: by the intake of

vyanjaka nidanas like tila,ksheera,guda etc there  will
be rise  in kledada of hridaya producing krimi which
eats up the stanastha dhatus leading to krimija

hridroga

a) Sthanika lakshanas   —tivraarti, toda, sucibiriva,
tudyamana, shastrena chidyamana, maharaja,

krakachaniva daryate, kandu

b) Anyasthanika lakshana—aruci, syavanetrata,
hrillasa, kaphasruti, tamapravesha

c)  Sarva daihika lakshanas-  shosha,shodha

All infectious cardiac diseases like infective
endocarditis were body ache, weight loss, murmur,

sudden loss of vision can be considered under this
category.

Hridroga Upadrava

Ancient ayurvedic text except Susrutha
samhitha are silent over the description of upadrava
of hridroga , but sometimes hridroga itself occurs as

a complication in several other diseases.

1 . Susrutha explains the upadrava of hridroga as
avasada, shosha, and brama and the krimija

hridroga upadravas as hrillasa, angamarda,
murcha, anaha, karshya, parushya etc16.

2. Caraka has not explained any specific upadravas

but chakrapani told that the samanya lakshanas
can also present as upadravas like jwara,
vaivarnya, murcha, kasa, hikka, swasa, moha

etc17.

3. Hridroga marmabhighata lakshanas can be
considered as upadravas.

The samanya lakshana presentations and the
upadrava presentation may be different for example
the shwasa may be exertional dyspnoea in a samanya

lakshana but it may be a complication of left
ventricular failure.

The complication of hridroga in modern

parlance can be considered as mechanical
complication of IHD1.

Part of the necrotic muscle in a fresh infarct

may tear or rupture , with devastating consequences
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l Rupture of papillary muscle can cause acute
pulmonary odema and shock due to sudden

onset of severe mitral regurgitation   which
presents with a pansystolic murmur  and third
heart sound .

l Rupture of inter ventricular septum causes left to
right shunting through a ventricular septal defect
which usually present with loud pan systolic

murmur.

l Rupture of the ventricle may lead to cardiac
tamponade and is usually fatal.

l Acute massive pulmonary embolism-

This may complicate leg or pelvic vein
thrombosis and usually presents with sudden

collapse.

l Cerebro vascular accident and pulmonary
hypertension are the most important

complication of heart disease 19.

l Complication of acute coronary syndrome
include arrhythmias, ischemia

causing angina, acute circulatory failure and
pericarditis20.

l Renal failure and impaired liver function with

cirrhosis of liver occurs in advanced heart
failure.

Conclusion:

Varieties of intrinsic and extrinsic etiological
factors lead to Panchavid hridroga. Cardiovascular
diseases irrespective of its name like myocardial

infarction, atherosclerosis, congenital heart disease,
varieties of carditis, valvular heart disease comes
under the heading of Panchavidha hridroga.
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Sciences Nashik.
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AYU SASTRA 2014,
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and Research in Ayurveda (SASTRA).
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Processing (AVPT-2014), Organized by
Central Institute of Medicinal and Aromatic
Plants(CSIR), Lucknow.

Date : 24th to 27th November, 2014.
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Diseases and Ksharsutra, organized by
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2th International Conference on “Spirituality

in Ayurveda & Yoga”, organized by
Global Ayurveda Conferences, LLC.

Date : 13th and 14th December, 2014

Training cum Demonstration Program,
organized by Central Institute of Medicinal and
Aromatic Plants(CSIR), Lucknow.

Date : 16th to 19th December, 2014.

Seminar on Ayurveda For 21st Century,
organized by Aarogyadham.
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of Auto-Immune Diseases, organized by
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The World Ayurveda Congress is a global
platform for friends of Ayurveda to meet, learn from
experiences, disseminate best practices and gain

knowledge about advances which have been made
elsewhere. The Congress brings together stakeholders
representing the scientific and teaching community,

leading practitioners of Ayurveda drug
manufacturers, the faculty and students of Ayurvedic
colleges and the general public.

Ayurveda is already an integral part of
healthcare delivery both in the government and
private sectors. But many people who are curious

about its effectiveness or would like to use Ayurvedic
therapies do not have an opportunity to keep abreast
with current developments. International visitors are

keen to find out the status of research and practice
but they have negligible opportunities for
interaction; often this leads to negative assumptions

which too need correction.

The World Ayurveda Congress provides a
strong platform for all stakeholders to come together

and benefit from the opportunities that the Congress
provides. Over 12 years and through five Congresses,
the WAC has emerged as a global platform for all

stakeholders for networking and engaging in
intellectual exchange to strengthen the Ayurveda
sector, reaffirm their sense of purpose and envision

the future. WAC showcases advances in relevant
fields, orients students and facilitates interaction
between professionals and consumers, thus boosting

Ayurveda commerce.
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Clinical profile of nasal polyp in a pediatric 
patient: An Ayurvedic approach
Aziz Ahmed Arbar, Sweta Verma

Introduction

The inflammatory nasal polyp is the most common 
benign or malignant nasal mass seen in children. Nasal 
polyps in the pediatric population appear to occur as 
inflammatory responses to bacterial infections.[1]

Broadly defined, nasal polyps are abnormal lesions 
that originate from any portion of  the nasal mucosa or 
paranasal sinuses. Polyps are an end result of  varying 
disease processes in the nasal cavities. The most 
commonly discussed polyps are benign semitransparent 
nasal lesions that arise from the mucosa of  the nasal 
cavity or from one or more of  the paranasal sinuses, 
often at the outflow tract of  the sinuses.

Multiple polyps can occur in children with chronic sinusitis, 
allergic rhinitis, cystic fibrosis (CF), or allergic fungal 

sinusitis. An individual polyp could be an antral-choanal 
polyp, a benign massive polyp, or any benign or malignant 
tumor (e.g., encephaloceles, gliomas, hemangiomas, 
papillomas, juvenile nasopharyngeal angiofibromas, 
rhabdomyosarcoma, lymphoma, neuroblastoma, sarcoma, 
chordoma, nasopharyngeal carcinoma, inverting 
papilloma). Clinically, one must evaluate all children with 
benign multiple nasal polyposis for CF and asthma.[2]

In a study, it was noted that 33% of  the patients with 
polyps had antral-choanal polyps, and in 20% of  the 
patients, the polyps were unilateral. In 18% of  the 
patients, the polyps were SS bilateral, and in additional 
29%, they occurred bilaterally in association with CF.[1]

Most studies suggest that polyps are associated more 
strongly with nonallergic disease than with allergic 

Abstract
Nasal polyp is a chronic inflammatory disease affecting the nasal cavity and the paranasal 
sinuses. It is a relatively common disease occurring in 1%–4% of the general population, but 
it is also seen in the pediatric population. Children present with nasal polyps are also known 
to have other underlying systemic diseases, mainly cystic fibrosis and bronchial asthma. 
Nasal polyp is common in the pediatric population especially in teenage, and is found usually 
bilateral. It is also commonly associated with bronchial asthma and many other systemic 
diseases. Beginning in preschool age, up to 50% of patients experience obstructing nasal 
polyp. In contemporary science, nasal polyp is not curable but can be clinically stabilized. 
When conservative measures are exhausted, surgical intervention combining endoscopic sinus 
surgery and supportive conservative treatment is performed. In the present paper, we aimed 
to present a treated patient of nasal polyp by the ayurvedic modalities such as Snehana, 
Swedana, Nasya, Gandusha, and Dhoompana with a positive change in the clinical picture.
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disease. Statistically, nasal polyps are more common 
in patients with nonallergic asthma (13%) than with 
allergic asthma (5%), and only 0.5% of  3000 atopic 
individuals have nasal polyps.[2]

In this study, it was also noted that the history of  an allergy 
was infrequently associated with nasal polyps. Allergies are 
potentially major contributing factors to nasal polyps only 
in patients without CF whose nasal polyps are bilateral.

Currently, patients with antral-choanal polyps are 
mostly managed by simultaneous Caldwell-Luc 
antrostomy and polypectomy. They generally have the 
risk of  recurrence. The surgeries are also associated 
with complications, including epistaxis and intranasal 
synechia, in about 3% of  the cases. Therefore, a different 
approach is needed to tackle the disease condition in a 
safer and noninvasive way.[1]

Pathophysiology

The pathogenesis of  nasal polyposis is unknown. Polyp 
development has been linked to chronic inflammation, 
autonomic nervous system dysfunction, and genetic 
predisposition. Most theories consider polyps to be 
the ultimate manifestation of  chronic inflammation; 
therefore, conditions leading to chronic inflammation 
in the nasal cavity can lead to nasal polyps.[2]

Case Report

A 14-year-old, 40 kg moderately built male child 
belonging to a lower middle class family, suffering from 
nasal polyp presented to Kaumarabhritya outpatient 
department for the complaints of  difficulty in nasal 
breathing, mouth breathing, especially at night, stuffy 
nose, frequent sneezing, and headache. All since 2 years 
with gradual onset, increased since last 2 months. 
The patient was a k/c/o/bronchial asthma, for which 
he undertook the classical virechana (Snehapana f/b 
Swedana for 5 days and after which virechana was 
given with trivrit leha on 7th day) at the age of  6 years. 
The patient was diagnosed with right-sided nasal 
polyp and was admitted in indoor patient department 
for the same for 10 days, in which he was treated with 
Tulas yadi Taila Nasya and Shamanaushadhi based on 
yuktivyapashrayachikitsa, and discharged with follow-up 
advice which included oral medicines. During this 
period, child had shown decrement in the symptoms.

On physical examination

Physical examination revealed the presence of  right 
nostril polyp and hypertrophied posterior turbinate on 

the left side with inflamed mucosa bilaterally.

(Computed tomography scan could not be done due to 
economic constraints; it would have helped know the 
origin of  polyp).

During the treatment, the patient was advised to remain 
in Nivatasthana, and to avoid cold, spicy, oily food, 
Divaswapna and Ratri Jagran, the patient was advised 
to take Lukewarm water, Shunthijala (water prepared by 
decoction of  ginger), Ganji (gruel prepared with rice), 
Upma, Krushra, or Khichadi (prepared with green gram 
and rice) as Pathya Ahara and Vihaara.

Treatment administered [Table 1]

Treatment at discharge

• Shamanaushadhi: for1 month:
o Arsha kuttara Rasa[4] 250 mg tablet, 1 bd, A/F
o Haridra Khanda[5] 2.5 g BD with milk boiled in 

Shunthi
o KriminashakaKadha 10 ml BD.

• Follow-up was done after 1 month.

Observation and Results

After the 3rd day of  treatment, the patient had shown 
improvement - no mouth breathing, sound sleep, and 
increased appetite [Table 2]. After the 4th day of  
treatment, there was reduction in the inflammation 
of  nasal mucosa and gradually, reduction in the size 
of  the polyp [Figures 1 and 2].

Discussion

Since the disease Samprapti had Kapha and Jala 
Bahulyata, it was indicated to bring about the Apatarpana 
and Rukshana. Since the childhood age is very tender 
age in terms of  easy fluctuation of  doshas as it is avastha 
of  Aparipakwadhaatu, Aarohanakramanasya drops were 
used. The treatment was intended to bring about the 
sthaanik doshas to normalcy, to repair the inflamed 
mucosa, and to drain the polyps. Shodhana form of  
nasya was also beneficial looking at the chronicity in 
this case. The clinical success was achieved by the 
adapted treatment due its specificity in healing the 
vitiated Doshas.

Rationale of treatment

Nasaarsha has been mentioned in Sushruta and Vagbhata 
in which they have clearly mentioned that patient feel 
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difficulty in breathing, therefore patient breathes from 
mouth, fluid discharge from the nose, constant sneezing, 
nasal voice, bad smell in the nose, and headache are the 
common symptoms.[6]

• Dosha according to age: Kapha
• Dosha of  VyadhiSthana: Kapha
• Dhatu: Mamsa
• Predominant lakshanas such as srava, shotha, and 

jalabahulyata indicate predominance of  Kapha 
dosha

• This indicates the Kapha dosha prabalata, along with 
alpa Pitta and Vata

• Looking at the above samprapti, the treatment 
modality would be Apatarpana

• Looking at the reversal of  pathology, Teekshna nasya 
was chosen with gradual increase in number of  
drops to get dosha shodhana without aggravating 
other Doshas[7]

• The Shamanaushadis  given at the time of  
discharge are used for the treatment of  Nasa 

Figure 1: Image of nasal polyp after treatment

Arsha (mentioned in the classics)[4] as it contains 
the drugs which are Katu and Teekshna in nature 
ultimately which cases Lekhana and Ksharana of  
Nasa Arsha.

Nasya was planned because of following reasons

• Chronicity of  the disease
• Progressive nasal congestion
• Association of  kapha and mamsa
• Physical presence of  Nasa Arshas
• Udaka and kaphabahaulyta
• Tulsyadi tailam was chosen, because Tulsi is known 

for its shirovirechaniya action, and teekshnata.[8]

Management of Ama

• Jatharagni and dhatvagnimandhaya – amanirhrana by 
panchkolaphanta – 15 ml tid × 3 days

• Nirama awastha was confirmed by the following after 
the 3rd day:

Figure 2: Examination through nasal speculum after treatment

Table 1: Treatment administered
Treatment administered Treatment administered 

(dose)
Total duration of 
treatment days

Panchakola phanta 15 ml times a day 3
Sthanika abhyanga with Asana Bilwadi Taila For 15-20 (min) 7
Bashpasweda For 10-15 (min) 7
Nasya with Tula syadi Taila[3]

1st day 1 drop each nostril 7
2nd day 2 drops
3rd day 3 drops
4th day 4 drops
5th day 5 drops
6th day 6 drops
7th day 7 drops

Bashpasweda For 10-15 (min) 7
Gandoosha with Triphala + Yashtimadhu + Saindhava phanta For 5-7 (min) 7
Dhoompana with Haridra 3-3 puffs from each nostril 7
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• Deeptaagni
• Prakruta mala
• Aliptajihwa.

Conclusion

Ayurvedic management has been found very effective 
in this case if  followed by proper yukti, also keeping 
pathya and apathya for the patient. Shodhanachikitsa with 
Nasya was found beneficial in the management of  nasal 
polyp (Nasa Arsha) in the present case.
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 Study On Relation Of Prakriti With Academic Stress
In School Going Children

*Dr. Atika Madhukar, **Dr. Nisha Kumari Ojha, ***Prof. Abhimanyu Kumar

Clinical Study

Abstract:

Fast pace of life, highly competitive school environment and parental pressure brought child life
cumbersome and full of stress and anxiety. These lead to maladjustment in different spheres of life such as

home, social, health, emotion and educational problems. Testing or examination can produce anxiety in
students, and can lower student’s self-esteem, and increase their fear of failure. Many high school students
feel pressured by their parents, teachers and school to achieve high marks. In this present study a relation

between prakriti and academic stress was assessed for the proper management of academic stress in this
competitive world. Children, aged between 10-16 years, for the present study were screened out from OPD
of National Institute of Ayurveda, Jaipur and from various schools, situated in Jaipur by survey method.

Maximum numbers of patients with Academic stress belonged to Vata-Pitta Prakriti.

Key words: Ayurveda, Prakriti, Academic Stress, Anxiety
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Introduction-

Stress is a fundamental component of every
one life. It is an unconscious response to a demand

or when the demand is perceived as excessive, stress
results along with diseases and conditions. Fast pace
of life, highly competitive school environment and

parental pressure brought child life cumbersome and
full of stress and anxiety. These lead to
maladjustment in different spheres of life such as

home, social, health, emotion and educational
problems.

In the classification of anxiety disorders by

DSM-IV & ICD-10 showed that Academic stress
under the section of Generalized Anxiety Disorder
includes overanxious disorder of childhood. Children

tend to anxiety and worry excessively about their
competence or the quality of their performance at
school or in examination.

A seemingly obvious place where stress can
manifest itself in children is in school. It is quite
common for children to feel some form of stress,

anxiety, and uneasiness in school at one time or
another. The increase in the amount of homework,
competition for good grades, and fear of failure,

peer-pressure and bullying are some of the more
common reasons for stress in school1 Anxiety over
situations such as answering, and asking questions in

class, attending social events, showing assertiveness,
and being in front of peers can often times lead to
avoidance of many different social situations,

including school2

Impact Of Academic Stress On Academic
Performance

The younger the child, the greater the impact
of new events, and the more powerful and potentially
negative stress becomes. Stress shows both short-

and long-term effects on the functions of the different
body system. Neuroendocrine hormones released
during stress have major roles in the regulation of

 Study On Relation Of Prakriti With Academic Stress
In School Going Children

Dr. Atika Madhukar, Dr. Nisha Kumari Ojha, Prof. Abhimanyu Kumar

Clinical Study

both basal homeostasis and responses to threats, and
are involved in the pathogenesis of diseases
characterized by dyshomeostasis or cacostasis.

Anxiety can be seen as a cause and effect of
poor school performance. Students can be
overwhelmed which causes anxiety, and then in turn

their poor performance can produce more anxiety3.
Anxiety can interfere with focusing on attention;
learning and test taking.  According Woolfolk (2007)

highly anxious students feel the need to divide their
attention between learning the new information being
presented while worrying about the evaluation of the

information being taught. Many highly anxious
students have poor study skills, and if the
information being presented are not done so in a

well-organized manner the anxiety levels in these
students may increase3. Further, high levels of
corticosterone or chronic stress also impair long-

term potentiation (LTP) and facilitate long-term
depression (LTD) induced by electrical stimulation in
hippocampus4-5.

The outcome of stress is also determined by
the duration and severity of the stressor in addition
to the region specificity6-7. Acute stressful experience

has been found to enhance associative learning8 in a
glucocorticoid-dependent manner9, while severe or
chronic stress has been shown to impair working

memory and prefrontal function10-11.

The concept of prakriti in Ayurveda
establishes that every individual is unique. Different

Prakriti people show different characteristics
including adaptability and tolerance which is true in
case of stress also. Ayurveda focuses on

individualized approach in terms of health and
diseases and when the relation of the Prakriti with
illness is known, it becomes much feasible to manage.

Present study provides the evidence that which
Prakriti children face more academic stress so that
the condition can be managed successfully and help
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the children to cope up the situation an excel in
studies.

Material And Methods

Selection of Cases

lllll Source - Children for the present study

were screened out from OPD of National Institute of
Ayurveda, Jaipur and from various schools, situated
in Jaipur by survey method.

lllll Age group - Children between 10 to 16
years were considered for study.

lllll Numbers of cases- 72 children were

registered out of which 12 children discontinued.

lllll Grouping of patients- Selected children
were randomly divided into three groups (20 in

each) keeping in mind that all the three groups had
children from various grades (classes), schools &
socio economic strata.

Diagnostic Criteria

Pre-assessment screening of children with
Academic stress was done according to Academic

Anxiety Scale for Children.

A. Inclusion Criteria

lllll Children aged between 10-16 years of either sex.

lllll Children diagnosed under stress.

B. Exclusion Criteria

lllll Children below 10 years and above 16 years of

age.

lllll Children with physical disability.

lllll Children with any systemic disorder.

lllll Children with post-traumatic stress.

lllll Children with any genetic disorder.

lllll Children having congenital anomalies.

lllll Obsessive compulsive disorder.

C. Discontinuation criteria

lllll Any acute or severe illness.

lllll Parents not willing to continue the treatment

D. Assessment criteria

lllll DSM- IV Criteria for Generalized Anxiety

Disorder (GAD)

Observation And Result

Table No. 1: showing incidence of demographic profile

S.No. Finding Predominance Percent

1 . Age 15-16 years 57.00%

2. Sex Female 62.00%

3. Religion Hindu 52.00%

4. Socio-economic status Lower – middle 38.00%

5. Diet Vegetarian diet 53.00%

6. Breakfast Irregular 62.00%

7 . Dominant Rasa in diet Lavana 37.00%

8. Frequency of tea/coffee Three times per day 43.00%

9. Appetite Poor appetite 42.00%

10. Sleep Disturbed 44.00%

11. Academic performance Average (40-55% marks ) 53.00%

12. Sharirika prakriti Vatta-Pitta Prakriti 39.00%

13. Mansika prakriti Rajasika-Tamsika Prakriti 33.00%

14. Satva Heena satva 58.00%
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Table No. 2:

Frequency Distribution According to Sharirika Prakriti

Sharirika Group A (n=20) Group B (n=20) Group C (n=20) Total  (n=60)

Prakriti No. % No. % No. % No. %

Vata-Pitta 08 40 09 45 06 30 23 39

Pitta-Vata 0 5 25 04 20 03 1 5 1 2 20

Pitta-Kapha 02 1 0 02 1 0 0 1 0 5 0 5 08

Kapha-Pitta 00 00 0 1 0 5 02 1 0 03 0 5

Vata Kapha 02 1 0 02 1 0 0 5 25 09 1 5

Kapha-Vata 03 1 5 02 1 0 03 1 5 08 1 3

Total 20 100 20 100 20 100 60 100

groups separately for their sex incidence showed that
all groups had female predominance. The finding is
consistent with all studies that higher incidence of

the disorder in females14-15.

l Religion: Maximum numbers of children
were Hindu (52%). Highest incidence of Hindu

children may be due to predominance of Hindu
community in the study area.

l Socio-economic status: Study showed

maximum children from middle lower socio-
economic strata (38%). Numerous studies have
reported lower cognitive performance in relation to

unfavorable environments. A lower SES is associated
with smaller volumes of gray matter in bilateral
hippocampi, middle temporal gyri, left fusiform and

Maximum numbers of children (39%) were of
vata-pitta prakriti. 20% children were of pitta-vata

prakriti. (Table no. 2)

Discussion

l Age: Age range of the selected children

for the study was 10-16 years. The data suggest
prevalence starts at the age of 8 years which may be
due to over struggling to meet academic standards,

time management worries and concern over grades12.
Adolescent age group is more prone to many
psychological problems as during this stage, many

psychological changes take place13.

l Sex: Study included the maximum
numbers of female children (62%). Analyzing all the
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right inferior occipito-temporal gyri, and local
gyrification effects in anterior frontal regions,

supportive of a potential developmental lag in lower
SES children16.

l Diet: Majority of patients (53%) was on

vegetarian diet. Vegetarian diet may affect neuronal
function and synaptic plasticity, which in turn
influences brain processes relevant for onset and

maintenance of mental disorders17. Studies have
reported that vegetarians show lower tissue
concentrations of long-chain n-3 fatty acids18 and

vitamin B1219 which may elevate risk for major
depressive disorder

l Breakfast: Majority of Patients (62%) had

irregular breakfast. Breakfast foods provide many
important nutrients and consumption of breakfast
has been shown to be associated with beneficial

effects on cognitive function and academic
performance20.

l Rasa: Predominance of Lavana rasa in

diet was found in maximum number of patients
(37%). Excessive use of Lavana rasa is known to
cause Indriyani-uprunadhi  i.e. destruct the

functioning of indriya21.

l Frequency of tea/coffee: Maximum
number of patients (43%) had tea/coffee three times

per day. Coffee drinking exaggerates the stress
response both in terms of the body’s physiological
response in blood pressure elevations and stress

hormone levels, but it also magnifies a person’s
perception of stress22.

l Appetite: Majority of Patients (42%) had

poor appetite. Stress may affect different physiologic
functions of the gastrointestinal tract including
gastric secretion, gut motility, mucosal permeability

and barrier function, visceral sensitivity and mucosal
blood flow23.

l Sleep: Maximum number of patients

showed disturbed (44%) sleep pattern. Moderate
sleep disturbance was observed in 28% of subjects.
There is accumulating evidence that anxiety or major

depression are hallmark for disturbances in circadian
rhythms and sleep architecture24.

l Academic performance: Majority of

Patients (53%) showed average academic

performance (marks between 40-55%). Anxiety can
be seen as a cause and effect of poor school

performance. Students can be overwhelmed which
causes anxiety, and then in turn their poor
performance can produce more anxiety25

l Sharirika prakriti: Study included
maximum number of cases (39%) with vata-pitta
prakriti. The findings indicate some correlation

between Vata-Pitta Prakriti and Academic stress. As
all types of Prakriti individual develops Academic
stress due to the reason that it affects all the systems

of the body and the vitiation takes place in all the
dosha and produces the somatic. Since prakriti is the
biological/ genetic constitution of an individual, it

can be concluded that vata & pitta prakriti
predispose the child to the development of stress
rather than Kapha Prakriti.

l Mansika prakriti: Majority of patients
(33%) were of Rajasika-Tamsika Prakriti. The
findings indicate the predominance of Rajas trait

over Sattvika and Tamas traits among these children.
Rajo dosha is dominant in vayu mahabhuta which
is described as sadoshamakhyatam roshamsatvat.

i.e. it is significantly responsible for the energy,
motivation, feelings and emotional states of mind.
Predominance of rajas part thus may cause wide

emotional swings, low tolerance to emotional
changes and exaggerated emotional reactions such
as stress.

l Satva:  Maximum number of patient’s
had Heena satva (58%). The person of avara satva
are not able to tolerate the any troublesome

condition themselves & not even when counseled by
others. Thus Heena satva patients are more prone
to develop psychological disturbances like Vishada,

Murcha, Unmada, Prapatana.

Conclusion

Study reveals that maximum numbers of

patients were having vatta-pitta prakriti thus it can
be concluded that Vata and Pitta Prakriti predisposes
the child to develop academic stress as compared to

Kapha prakriti. Rajasika-Tamsika trait of manasika
prakaiti  (psyche) can add to the severity of the
symptoms of Academic stress. Children having avara

satva are more prone to develop Academic stress.
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A Clinical Study On The Role Of “Menosol Compound” In The
Management Of Menopausal Syndrome

*Dr. Mamta Rani, **Prof. C. M. Jain

Clinical Study

Abstract :

The present study is aimed to study clinically the role of “Menosol Compound” (a proposed

formulation) in the management of Menopausal Syndrome. The trial was carried out in 2 groups of 15 clinically
diagnosed patients each. In group A Menosol Compound capsules and in group B Placebo capsules were
given to patients for a period of 2 months.

The results were evaluated on Kupperman’s Index (KI), Menopausal Syndrome Symptom Rating Scale
(MSSRS) and some laboratory investigations. At the end of the study extremely significant results were
obtained with Menosol Compound as compared to Placebo. The trial drug showed a total effect of 72.65%

on KI and 63.52% on MSSRS as compared to 1.68% & 3.06% respectively with Placebo. Results on objectives
parameters were also encouraging.

Key Words : Menopause, Menopausal Syndrome, Placebo, Rajonivritti, Kupperman’s Index.

‚Ê⁄Ê¢‡Ê—

¬˝SÃÈÃ •äÿÿŸ ∑§Ê ◊ÈÅÿ ©g‡ÿ ◊ËŸÙ‚Ù∂ ∑§ê¬Ê©á«U ∑§Ê ◊ËŸÙ¬Ù¡∂Á‚á«˛Ù◊ ∑§Ë ÁøÁ∑§à‚Ê ◊¥  ¬˝÷Êfl ∑§Ê ÁøÁ∑§à‚∑§Ëÿ
M§¬ ‚ •äÿÿŸ ∑§⁄ŸÊ „ÒÒ– ÿ„ ÁøÁ∑§à‚∑§Ëÿ •äÿÿŸ ºÙ ªÈ˝¬ ◊¥ Áfl÷ÊÁ¡Ã Á∑§ÿÊ ªÿÊ– ¬˝àÿ∑§ ªÈ˝¬ ◊¥ ‚êÿ∑§ M§¬ ‚ ÁŸºÊŸ
∑§⁄ ÁŸÁ‡øÃ Á∑§ÿ ª∞ 15-15 ⁄ÙÁªÿÙ¥ ∑§Ù ⁄πÊ ªÿÊ– ª˝È¬ ∞ ◊¥ ◊ËŸÙ‚Ù∂ ∑§ê¬Ê©á«U ∑Ò§å‚Í∂ ÃÕÊ ª˝È¬ ’Ë ◊¥ ¬£Á‚’Ù ∑Ò§å‚Í∂
⁄ÙÁªÿÙ¥ ∑§Ù w ◊Ê„ ∑§ ‚◊ÿ ∑§ Á∂∞ ÁºÿÊ ªÿÊ–

¬˝Ê# ¬Á⁄áÊÊ◊Ù¥ ∑§Ù Kuppermen's Index (KI), MSSRS ¬˝ÿÙª‡ÊÊ∂Ëÿ ¬⁄ËˇÊáÊÙ¥ ¬⁄ ¬⁄πÊ ªÿÊ– •äÿÿŸ ∑§ •¢Ã ◊¥
◊ËŸÙ‚Ù∂ ∑§ê¬Ê©á«U KI ÃÕÊ MSSRS ¬⁄ •àÿ¢Ã ©ÑπŸËÿ M§¬ ‚ ¬˝÷ÊflË ¬ÊÿÊ ªÿÊ ¡’Á∑§ ¬£Á‚’Ù ª˝È¬ ◊¥ ¬Á⁄flÃ¸Ÿ ©ÑπŸËÿ
Ÿ„Ë¥ Õ– ◊ËŸÙ‚Ù∂ ∑§ê¬Ê©á«U ∑§Ê ∑È∂ ¬˝÷Êfl KI ¬⁄ 62.65 ¬˝ÁÃ‡ÊÃ ÃÕÊ MSSRS ¬⁄ 63.52 ¬˝ÁÃ‡ÊÃ ÕÊ– ¡’Á∑§ ¬£Á‚’Ù ª˝È¬
∑§Ê R§◊‡Ê— ¬˝÷Êfl 1.68 ¬˝ÁÃ‡ÊÃ ÃÕÊ 3.05 ¬˝ÁÃ‡ÊÃ ¬ÊÿÊ ªÿÊ– ¬˝ÿÙª‡ÊÊ∂Ëÿ ◊Ê¬ºá«UÙ¥ ¬⁄ ÷Ë ◊ËŸÙ‚Ù∂ ∑§ê¬Ê©á«U ‚ ©à‚Ê„¡Ÿ∑§
¬Á⁄áÊÊ◊ ¬Ê∞ ª∞–

*P.G. Scholar, M.S.(Ayu) Prasuti-Tantra & Stri Roga, NIA, Jaipur., **Prof. & H.O.D., P.G. Deptt. of Prasuti-Tantra &

Stri Roga, NIA, Jaipur.
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Introduction :

The Menopause is the stage when a woman
enters from reproductive to non- reproductive life.

The word Menopause is comprised of two words –
“Meno” + “Pause”. Meno refers to menses & pause
means to stop. Hence Menopause is permanent

cessation of menstruation at the end of reproductive
life due to loss of ovarian follicular activity.1 The time
of Menopause is determined genetically and occurs

at a median age of 51 yrs.2 It is natural event that
normally occurs between 4th & 5th decade of her life
(40-50 yr), in India the average being 47 yrs.3

Various symptoms associated with
Menopause- physical (like – hot flushes, heavy
sweating, vaginal dryness, urinary troubles and joint

pains) and psychological (like insomnia, feeling of
anxiety, panic or depression, irritability and other
cognitive difficulties) are termed as Menopausal

Syndrome. Certain factors like life stress, surgical
Menopause & poor health exacerbate these
menopausal symptoms. Menopausal &

postmenopausal women have a greater risk of
osteoporosis, heart disease, Alzheimer’s disease &
Diabetes.

Globally more than 470 million women suffer
from Menopausal Syndrome and about 25 million
women pass through Menopause each year.

According to IMS (Indian Menopause Society)
research there are about 65 million Indian women
over the age of 45.4 Average age of Menopause is

around 47 yrs but it strikes Indian women as early
as 30-35 yrs. About 75 % of women face disturbing
physical symptoms & 50 % experience only types of

psychological manifestations during Menopause.5

About 50%- 60 % women seek medical help for that.

In Ayurveda, this phenomenon is considered

as a natural process due to aging and not associated
with any serious health problems. Menopause occurs
at 50 yrs due to aging i.e. vata predominance &

dhatukshaya. According to Ayurvedic classics

menstruation starts at the age of 12 yrs (Menarche)
and due to deleterious effect of Jara (aging) it slowly

ends at the age of 50 yrs (Menopause).  This clearly
indicates the age of Menopause and most important
reason for it as Jara (aging). In the field of Ayurveda

the word “Rajonivritti” is commonly used for the
state of Menopause.

But as such neither there is any entity like

“Menopausal Syndrome” in Ayurveda nor any
disease which as it is resembles to it. But Ayurveda
says that one has no need to worry if we have no

specific name for any disease.6 Because every disease
in this world has its basis in three doshas – Vata,
Pitta, Kapha.

Need For The Present Study

l Large population of suffering women.

l Lack of safe & cost effective ultimate treatment

for Menopausal Syndrome.

l Lack of Ayurvedic literature on Menopausal
Syndrome.

Aims And Objectives

l To study the effect of “Menosol Compound” in
the management of Menopausal Syndrome on

various parameters.

l To compare the effect of “Menosol Compound”
with Placebo in Menopausal Syndrome.

l To provide an alternative, safe, cost effective
remedy for the patients of Menopausal
Syndrome.

Clinical Study

Materials And Methods:

Design of study - Study was a randomized, single

blind, placebo controlled study.

Selection of Patients:

A Clinical Study On The Role Of “Menosol Compound” In The
Management Of Menopausal Syndrome

Dr. Mamta Rani, Prof. C. M. Jain

Clinical Study
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Total 40 clinically diagnosed patients of
Menopausal Syndrome were registered for the

present study. Out of them 10 patients (6 in group
A & 4 in group B) dropped out at different stages of
the trial and study was completed in 30 patients.

The cases were taken from O.P.D/I.P.D. of P.G.
Department of Prasuti-Stri roga, Aarogyashala,
National Institute of Ayurveda, Jaipur. A detailed

history, evaluation and follow up studies were
recorded on a proforma designed especially for the
present study.

Criteria of Inclusion of patients in the study:-

l Patients having clinical features of Menopausal
Syndrome aged between 35-55 yrs.

l Patients having cessation of menses for a
minimum period of 6 months at least.

l Patients with both physiological as well as

surgical (i.e. after hysterectomy) Menopause
were included in the study.

l Patients of Premature Menopause (i.e.

Menopause before 40 yrs) were also included in
the trial.

Criteria of Exclusion of patients

l Patients suffering from any acute or chronic
systemic illness like PUO, infectious fever,

Rheumatoid arthritis, Gout, any viral infections
(like HIV or herpes) etc. & any other significant
hepatic, renal, cardiac or metabolic disease.

l Patients suffering from any endocrinological

disorders like hypothyroidism, hyperthyroidism,
diabetes mellitus etc. were not included in the
study.

l The patients of Primary amenorrhoea and other
complicated cases were excluded.

l Women having breast cancer.

l Women having history of any psychiatric
disorder.

l Patients having any pathological conditions of

the reproductive system like endometrial
polyps, adenomyosis, dysfunctional uterine
bleeding and evidence of any malignancies were

excluded from the study.

l Patients on treatment with HRT or other

estrogenic drugs, Ca binding drugs,
corticosteroids within 3 months prior to the

study were excluded.

l Patients with untoward effects of HRT were
excluded from the study.

Clinical Methods (History taking &

Examination):-

a. Detailed history of the patients

b. General Examination

c. Systemic examination

d. Gynecological Examination

e. Investigations

(i) In both groups following investigations were
carried out before starting of the study :-

• (Hb %), urine complete, RBS, TLC, ESR, Total

Lipid Profile, Serum FSH etc. RFT, LFT, RA
factor, ECG, CRP, Thyroid Profile, Vaginal
Cytology and USG are done as per need.

(ii) After 2 months i.e. completion of the study
following investigations were repeated to assess
any change or improvement :-

• Hb gm %, Serum FSH, TLC, ESR, Total Lipid

Profile (S. Cholesterol, TG, HDL, LDL).

f. Follow up and assessment: - After every 15 days.

Grouping of the Patients:-

After the proper diagnosis, history taking
and examination, investigations and confirmation for
inclusion of  patient in trial, patients were randomly

divided in 2 groups

• Group A – “Menosol compound” group.

• Group B – Placebo group.

DRUG

Administration of the drug:

30 patients registered for the study were

randomly divided into following two groups –

(1) Group A (Trial group or Menosol
Compound group ) : 15 registered patients of the

Menopausal Syndrome were administered –
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l Drug : Menosol Compound Capsules
(500 mg each)

l Dose : 2 capsules twice a day

l Anupana : Milk

l Duration : 2 months

(2) Placebo Capsules : 15 registered
patients of the Menopausal Syndrome were
administered –

l Drug : Placebo Capsules
(500 mg each)

l Dose : 2 capsules twice a day

l Anupana : Milk

l Duration : 2 months

Duration of the Trial : 2 months

(A) Menosol Compound.

Formulation: The drug is a proposed
formulation (kalpita yoga) with no classical  reference
as such.

Form of use: Keeping in view usual
complaints of difficulty in taking churna and other
ayurvedic preparations and need for multiple drugs

in the syndrome, the drug was made in capsule form,
so that patient can easily take multi drug
formulation.

"Menosol Compound" is a herbo-mineral preparation containing following ingredients -

Sr. Drug Name Botanical Name Parts Dried ghana in
No. used each cap of 500mg

1 . Shatavari Asparagus racemosus Rhizomes 50mg

2. Madhuyasti Glycyrrhiza glabra Roots 50mg

3. Guduchi Tinospora cordifolia Stem 50mg

4. Aamalaki Emblica officinalis Dried fruits 50mg

5. Haritaki Terminalia chebula Dried fruits 50mg

6. Bala Sida cordifolia Seeds 50mg.

7 . Ashoka Saraca asoka Bark 50 mg

8. Ashwagandha Withania somnifera Roots 50mg

9. Sudha Shataka yoga Commercial brand of Kalera
pharmacy, containing Sudha Varga - 100 mg

(B) Placebo Capsules

As a control drug placebo capsules were

taken which resemble “Menosol compound” in
appearance, dose and mode of administration. But
instead of drug starch powder was used in these

capsules.

Criteria Of Assessment

After completion of the trial (and also on

follow up visits) the patients registered for the study
were assessed on the following parameters for any
improvement:

l Clinical/Subjective parameters

l Objective parameters (Hematological &

biochemical parameters)

A. Clinical/Subjective Parameters

Assessment of the clinical improvement was

done on the basis of changes in the severity of signs
and symptoms on the basis of -

1 . Kupperman’s Index7

2. Menopausal Syndrome Symptom Rating Scale
developed by Prof. C. M. Jain et al.
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B. Objective (Haematological & Biochemical)
Parameters

 Hemoglobin % (Hb %), TLC, ESR, Total Lipid
Profile  (S.Cholesterol, TG, HDL, LDL) and serum FSH
values were considered as laboratory parameters to

assess the efficacy of the therapy.

(A) Observations And Results

Total 40 clinically diagnosed patients of

Menopausal Syndrome were registered for the
present study and randomly divided in 2 groups- A
& B. 6 patients from group A and 4 patients from

group B were dropped out from the study and study
was completed in 30 patients.

Results

Effect of the drugs was assessed on

Kupperman’s Index (KI); Menopausal Syndrome
Symptom Rating Scale (MSSRS) and some
Hematological and biochemical investigations. The

obtained results were statistically analyzed by means
of various parameters like Mean; Difference of means,
% relief, S.D., S.E. and by adopting Wilcoxan Matched

Pairs Signed Rank Test (w) in case of nonparametric
parameters & Paired t- test in case of parametric
parameters, p values and significance of results was

evaluated. (Graphpad In stat – Version 3.10)

A. Improvement In Subjective Parameters

Table no. 1:  Effect Of “Menosol Compound” (Group A) On Kupperman’s Index

Sr. Symptoms               Mean % Diff. SD SE w P Res-

No. B T A T Relief (±) (±) ults

1 . Vasomotor 4.667 0.8000 3.867 82.85 1.598 0.4125 120 <0.0001 E.S.

irritability (Hot flush)

2. Insomnia 4.267 0.8000 3.467 81.25 1 . 7 6 7 0.4563 105 0.0001 E.S.

3. Excessive sweating 4.667 0.9333 3.733 79.98 1.280 0.3305 120 <0.0001 E.S.

4. Headache 4.133 0.8000 3.333 80.64 1.633 0.4216 105 0.0001 E.S.

5. Depression 3.067 2.133 0.9333 30.43 1.033 0.2667 28 0.0156 SIG.

6. Nervousness 1.733 0.2000 1.533 88.4 0.5164 0.1333 120 <0.0001 E.S.

7 . Dizziness 1.467 0.2000 1.267 86.36 0.9612 0.2482 7 8 0.0005 E.S.

8. Joint pain 2.933 1.533 1.400 47.73 0.9856 0.2545 7 8 0.0005 E.S.

9. Tremor 1.267 0.3333 0.9333 73.63 0.7037 0.1817 66 0.0010 E.S.

10. Tachycardia 1.667 0.2667 1.400 83.98 0.7368 0.1902 105 0.0001 E.S.

11 . Irritability 1.7333 0.3333 1.400 80.78 0.5071 0.1309 120 <0.0001 E.S.

12. Lack of 1.800 0.8000 1.000 55.55 0.7559 0.1952 66 0.0010 E.S.

concentration

Table no.1 shows that the drug under trial i.e. “Menosol Compound”  showed Extremely Significant
results (p <0.0001) on vasomotor irritability (82.85 % relief); excessive sweating (79.98 % relief); nervousness

(88.4 % relief) and irritability (80.78 % relief) on Kupperman’s Index.  Results were also extremely significant
for insomnia (81.25 %); headache (80.64 %); dizziness (86.36 %); joint pain (47.73 %); tremor (73.63 %);
tachycardia (83.98 %) and lack of concentration (55.55 %). But results were only significant (p 0.0156) on

depression (30.43 %).
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Table no.2: Effect Of “Placebo Capsules” (Group B) On  Kupperman’s Index

Sr. Symptoms               Mean % Diff. SD SE w P Res-

No. B T A T Relief (±) (±) ults

1 . Vasomotor 4.400 4.800 -0.4000 -9.09 0.8281 0.2138 -6 0.2500 N.S.

irritability (Hot flush)

2 . Insomnia 4.4533 4 . 6 6 7 -0.1333 -2.94 0.9155 0.2364 -2 0.7500 N.S.

3 . Excessive sweating 2 . 9 3 3 2.533 0.4000 1 3 . 6 1 . 1 2 1 0.2895 9 0.3125 N.S.

4 . Headache 4.000 3 . 7 3 3 0.2667 6.60 1.280 0.3305 7 0.5625 N.S.

5. Depression 2.400 2 . 2 6 7 0 . 1 3 3 3 5.55 0.5164 0 . 1 3 3 3 1 >0.9999 N.S.

6 . Nervousness 1.600 1 . 5 3 3 0.06667 4 . 1 6 6 0.2582 0.06667 1 >0.9999 N.S.

7 . Dizziness 1 . 8 6 7 1 . 7 3 3 0 . 1 3 3 3 7 . 1 4 0.3519 0.09085 3 0.5000 N.S.

8 . Joint pain 3 . 1 3 3 3 . 3 3 3 -0.2000 -6.38 0.4140 0.1069 -6 0.2500 N.S.

9 . Tremor 0.9333 0.8000 0 . 1 3 3 3 1 4 . 2 8 0.3519 0.09085 3 0.5000 N.S.

1 0 . Tachycardia 1 . 5 3 3 1.400 0 . 1 3 3 3 8.69 0.5164 0 . 1 3 3 3 5 0.3750 N.S.

1 1 . Irritability 2.000 1 . 9 3 3 0.06667 3 . 3 3 0.5936 0.1533 3 0.8125 N.S.

1 2 . Lack of 1 . 6 6 7 1 . 6 6 7 0.000 0 0.3780 0.09759 0 >0.9999 N.S.

concentration

Table no. 2 shows the effect of Placebo Capsules on Kupperman’s Index. Negative results for relief %
were observed on vasomotor irritability (- 9.09 %); insomnia (-2.94 %) and joint pain (- 6.38 %), the result
were not statistically significant too with p values 0.2500, 0.7500 & 0.2500 respectively. Results were

statistically not significant too for – excessive sweating (relief 13.6 %); headache (6.60 % relief); depression
(5.55 %); nervousness (4.166 %); dizziness (7.14 %); tremor (14.28 %); tachycardia (8.69 %) and irritability
(3.33 %). No relief was observed in the symptom of lack of concentration (0%) & results were statistically

not significant too with p value >0.9999.

Fig no. 1 shows the comparison in relief % in various symptoms of Kupperman’s Index in
group A (Menosol Compound) and group B (Placebo).
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Table no. 3: Effect Of “Menosol Compound” (Group A) On Menopausal Syndrome Symptom
Rating Scale  (Mssrs) (developed by Prof. C.M. Jain et al)

Sr. Symptoms               Mean % Diff. SD SE w P Res-

No. B T A T Relief (±) (±) ults

1 . Hot flushes 2 . 3 3 3 0.4000 1 . 9 3 3 82.85 0.7988 0.2063 1 2 0 <0.0001 E.S.

2 . Insomnia 2 . 1 3 3 0.4000 1 . 7 3 3 8 1 . 2 6 o.8837 0.2282 1 0 5 0.0001 E.S.

3 . Headache 2.067 0.4000 1 . 6 6 7 80.64 0.8165 0.2108 1 0 5 0.0001 E.S.

4 . Excessive sweating 2 . 3 3 3 0.4667 1 . 8 6 7 80.03 0.6399 0.1652 1 2 0 <0.0001 E.S.

5 . Depression 1 . 5 3 3 1.3300 0.4000 26.09 0.5071 0.1309 2 8 0.0313 SIG.

6 . Nervousness/ anxiety 1 . 7 3 3 0.2000 1 . 5 3 3 88.4 0.5164 0 . 1 3 3 3 1 2 0 <0.0001 E.S.

7 . Dizziness 1 . 4 6 7 0.2000 1 . 2 6 7 86.36 0.9612 0.2482 7 8 0.0005 E.S.

8 . Joint pain 2 . 9 3 3 1 . 5 3 3 1.400 4 7 . 7 3 0.9856 0.2545 7 8 0.0005 E.S.

9 . Tremor 1 . 2 6 7 0.3333 0.9333 7 3 . 6 3 0.7037 0 . 1 8 1 7 6 6 0.0010 E.S.

1 0 . Tachycardia 1 . 6 6 7 0.2667 1.400 83.98 0.7368 0.1902 1 0 5 0.0001 E.S.

(palpitations)

1 1 . Irritability 1 . 7 3 3 3 0.3333 1.400 80.78 0.5071 0.1309 1 2 0 <0.0001 E.S.

1 2 . Lack of concentration 1.800 0.8000 1.000 55.55 0.7559 0.1952 6 6 0.0010 E.S.

1 3 . Memory loss 1 . 5 3 3 1 . 0 6 7 0.4667 30.44 0.8338 0.2153 1 5 0.0625 N.q.s.

1 4 . Backache 2 . 6 6 7 1.000 1 . 6 6 7 62.50 0 . 6 1 7 2 0.1594 1 2 0 <0.0001 E.S.

1 5 . Frequency of 2 . 3 3 3 0.5333 1.800 7 7 . 1 5 0.8619 0.2225 1 2 0 <0.0001 E.S.

micturition

1 6 . Stress incontinence 1.200 0.8000 0.4000 3 3 . 3 3 0.5071 0.1309 2 1 0.0313 E.S.

1 7 . Dyspareunia 3.400 2 . 1 3 3 1 . 2 6 7 3 7 . 2 6 0.4577 0.1182 1 2 0 <0.0001 E.S.

1 8 . Decreased libido 3.200 2 . 8 6 7 0.333 10.40 0.4880 0.1260 1 5 0.0625 N.q.s.

1 9 . Indigestion 3.000 0.6000 2.400 80.00 0.6325 0.1633 1 2 0 <0.0001 E.S.

20. Constipation 2.200 0.200 2.000 90.90 0.7559 0.1952 1 2 0 <0.0001 E.S.

2 1 . Prick & pin sensation 1 . 1 3 3 0 . 1 3 3 3 1.000 88.26 0.7559 0.1952 7 8 0.0005 E.S.

2 2 . Wt. gain 0 . 7 3 3 3 0.2000 0.5333 7 2 . 7 2 0.5164 0 . 1 3 3 3 3 6 0.0078 E.S.

N.q.s. - Note quite significant

“Menosol Compound” showed extremely significant results on most of the symptoms of MSSRS. Drug
showed extremely significant relief in Constipation (90.90 %); Nervousness/ anxiety (88.4 %); Prick & Pin
sensation (88.26 %); Dizziness (86.36 %); Palpitations (83.98 %); Hot flushes (82.85 %); Insomnia (81.26 %);

Headache (80.64 %); Excessive sweating (80.03 %); Irritability (80.78 %) and Indigestion (80 %). Very good
results which were also extremely significant statistically were found in wt. gain (72.72 %); Frequency of
micturition (77.15 %); Backache (62.50 %); Lack of concentration (55.55 %); Tremor (73.63 %); Joint pain

(47.73 %); Dyspareunia (37.26 %) and Stress incontinence (33.33 %). Stastically the results were not quite
significant on Decreased libido (10.40 %) and Memory loss (30.44 %). Only significant results were found on
Depression (26.09 %).
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Table no. 4: Effect Of “Placebo Capsules” (Group B) On Menopausal Syndrome Symptom
Rating Scale  (Mssrs)  (Developed by Prof. C.M. Jain et al)

Sr. Symptoms               Mean % Diff. SD SE w P Res-

No. B T A T Relief (±) (±) ults

1 . Hot flushes 2.200 2.400 -0.2000 -9.09 0.4140 0.1069 -6 0.2500 N.S.

2 . Insomnia 2 . 2 6 7 2 . 3 3 3 -0.0666 -2.94 0.4577 0.1182 -2 0.7500 N.S.

3 . Headache 2.000 1 . 8 1 7 0.13333 6.60 0.6399 0.1652 7 0.5625 N.S.

4 . Excessive sweating 1 . 4 6 7 1 . 2 6 7 0.2000 1 3 . 6 0.5606 0 . 1 4 4 7 9 0.3125 N.S.

5. Depression 1.200 1 . 1 3 3 0.0666 5.55 0.2582 0.0666 1 >0.9999 N.S.

6 . Nervousness/ anxiety 1.600 1 . 5 3 3 0.0666 4 . 1 6 6 0.2582 0.0666 1 >0.9999 N.S.

7 . Dizziness 1 . 8 6 7 1 . 7 3 3 0 . 1 3 3 3 3 7 . 1 4 0.3519 0.09085 3 0.5000 N.S.

8 . Joint pain 3 . 1 3 3 3 . 3 3 3 -0.2000 -6.38 0.4140 0.1069 -6 0.2500 N.S.

9 . Tremor 0.9333 0.8000 0 . 1 3 3 3 1 4 . 2 8 0.3519 0.09085 3 0.5000 N.S.

1 0 . Tachycardia 1 . 5 3 3 1.400 0 . 1 3 3 3 8.69 0.5164 0 . 1 3 3 3 5 0.3750 N.S.

(palpitations)

1 1 . Irritability 2.000 1 . 9 3 3 0.0666 3 . 3 3 0.5936 0.1533 3 0.8125 N.S.

1 2 . Lack of concentration 1 . 6 6 7 1 . 6 6 7 0.000 0 0.3780 0.09759 0 >0.9999 N.S.

1 3 . Memory loss 1.800 1.800 0.000 0 0.3780 0.09759 0 >0.9999 N.S.

1 4 . Backache 2.800 2 . 7 3 3 0.0666 2.38 0.7037 0 . 1 8 1 7 4 0.8125 N.S.

1 5 . Frequency of 1 . 6 6 7 1 . 6 6 7 0.000 0 0.5345 0.1380 0 >0.9999 N.S.

micturition

1 6 . Stress incontinence 1 . 0 6 7 1 . 0 6 7 0.000 0 0.5345 0.1380 0 >0.9999 N.S.

1 7 . Dyspareunia 1.800 1.800 0.000 0 0.6547 0.1690 0 >0.9999 N.S.

1 8 . Decreased libido 2 . 1 3 3 2 . 1 3 3 0.000 0 0.3780 0.09759 0 >0.9999 N.S.

1 9 . Indigestion 3.200 3.000 0.2000 6.25 0 . 7 7 4 6 0.2000 9 0.4375 N.S.

20. Constipation 2.200 2 . 1 3 3 0.0666 3.03 0.5936 0.1533 3 0.8125 N.S.

2 1 . Prick & pin sensation 1.200 1.000 0.2000 1 6 . 6 7 0.5606 0 . 1 4 4 7 9 0.3125 N.S.

2 2 . Wt. gain 1 . 1 3 3 0.9333 0.2000 1 7 . 6 5 0.5606 0 . 1 4 4 7 3 0.5000 N.S.

  On all symptoms of MSSRS results were statistically not significant. Conditions of symptoms instead

of improvement became worse after 2 months of placebo administration in symptoms – Hot flushes (-9.09
%); Insomnia (-2.94 %); Joint pain (-6.38 %). There was no improvement at all i.e. 0 % relief in Lack of
concentration; Memory loss; Frequency of micturition; Stress incontinence; Dyspareunia and Decreased libido.

est of symptoms showed minor improvements like Excessive sweating (13.6 %); Tremor (14.28 %); Prick and
pin sensation (16.67 %) and wt. gain (17.65 %) but the results were not statistically significant.
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Fig 2 shows the comparison of % relief on symptoms of MSSRS in both groups A (Menosol

Compound) & B (Placebo) with 15 patients each.

Table no .5 Total Effect Of “Menosol Compound” (Group A)

Criteria of               Mean % SD SE w P Res-

Assessment B T A T Diff. Relief (±) (±) ults

Kupperman’s Index 2.783 0.7611 2.022 72.65 % 1.188 0.3429 7 8 0.0005 E.S.

MSSRS 2.018 0.7362 1.282 63.52 % 0.6076 0.1295 253 < 0.0001 E.S.

Table no. 5 shows that “Menosol Compound” had extremely significant total effect on both KI &
MSSRS. The drug showed 72.65 % overall relief on KI and overall 63.25 % relief on MSSRS. Both the results
are statistically extremely significant, proving “Menosol Compound” is a very effective drug in Menopausal

Syndrome.

Table no. 6 Total Effect Of “Placebo Capsules” (Group B)

Criteria of               Mean % SD SE w P Res-

Assessment B T A T Diff. Relief (±) (±) ults

Kupperman’s Index 2 . 5 7 7 2.533 0.043 1.68 % 0.2204 0.0636 1 4 0 . 5 7 7 1 N.S.

MSSRS 1.858 1.801 0.057 3.06 % 0.1160 0.0247 7 6 0.0507 N.Q.S.

Table no. 6 shows the overall total effect of Placebo on KI & MSSRS. Placebo drug showed only 1.68
% relief on KI which was not significant statistically. On MSSRS Placebo had 3.06 % overall relief but
statistically this relief was not quite significant.
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Table no.8 Effect Of “Placebo Capsules” (Group B) On Haematological & Biochemical
Investigations

Sr. Investigation Mean % SD SE w P Res-

No. B T A T Diff. Relief (±) (±) ults

1 . Hemoglobin % 9 . 8 7 3 9 . 6 8 7 0.1867 1.89%↓ 0.3091 0.07980 2 . 3 3 9 0.0347 SIG.

2 . TLC 6 3 1 3 . 3 6640 -326.6 5.17%

↑

363.45 93.842 3 . 4 8 1 0.0037 V.S.

3 . ESR 29.533 3 0 -0.466 1.58%

↑

4 . 6 2 7 1 . 1 9 5 0.3906 0.7020 N.S.

4 . Blood sugar random 86.247 86.467 -0.220 0.25%

↑

7 . 3 2 6 1 . 8 9 1 0 . 1 1 6 3 0.9091 N.S.

5. Total lipid Profile

a . S. Cholesterol 195.96 200.1 -4.053 2.06%

↑

7 . 8 6 3 2.030 1 . 9 9 7 0.0657 N.Q.S.

b. S. TGL 162.28 1 6 9 . 7 6 -7.480 4.61%

↑

5.519 1 .425 5.250 0.0001 E.S.

c. S. LDL 130.98 1 3 6 . 9 1 -5.927 4.52%

↑

8.989 2 . 3 2 1 2.554 0.0230 SIG.

d. S. HDL 60.800 59.520 1.280 2.10%

↑

3 . 2 1 1 0.8290 1 .544 0.1449 N.S.

1 0 . Serum FSH 69.34 7 4 . 4 4 -5.1 7.35%

↓

6.846 1 . 7 6 8 2.885 0.0120 SIG

Table no.8 shows the effect of Placebo on various laboratory investigations. Hb% showed a statistically
significant (p 0.0347) decrease of 1.89% in Hb% . A increase of 5.17% was observed in TLC which was
statistically very significant (p 0.0037). ESR also showed a mild increase of 1.58% but it was not significant.

S. Cholesterol levels were increased by 2.06% which were statistically not quite significant. S. Triglyceride &
LDL levels were observed to increase by 4.61% and 4.52% respectively; the results were also statistically
significant. S. HDL levels were found to decrease by 2.10% which was not significant in view of statistics (p

0.1449). Serum FSH values increased significantly by 7.35%.

Overall Clinical Effect Of Therapy

20 % patients (i.e. 3 patients) in “Menosol
Compound” group had marked improvements in
clinical symptoms and 80 % patients (i.e. 12 patients)

had moderate improvement in their symptoms in 15
patients of group A. On the other hand all 15 patients
of Placebo group had below 25 % improvement in

their symptoms i.e. there was no improvement in
100 % patients.

Discussion :

Probable mode of action of “Menosol
Compound” :

  The trial drug “Menosol Compound” is a

proposed herbo-mineral formulation with ingredients
– Shatavari, Madhuyashti, Guduchi, Aamalaki,
Haritaki, Bala, Ashoka, Ashwagandha, Sudha Shatak

Yoga.

 “Menosol Compound” is having mainly
madhura rasa and vipaka, shita virya, guru snigdha
guna and vata-pitta shamaka ingredients. The

contents of the drug are also having Rasayana,
Vayasthapana, Balya, Medhya, Jivaniya and
Agnidipana properties.

l In the proposed formulation “Menosol
Compound” on one side there are drugs like
Haritaki,8 Guduchi9 and Aswagandha which due

to their usna virya, laghu guna and prabhava
posses dipana, pachana and vatanulomana
properties and hence help in regulation of agni

and combating agnivaishamaya. Here, the
noteable point is that inspite of agnidipana
Guduchi and Haritaki are tridoshahara and

Aswagandha is Vatashamaka.10

l On the other side the same “Menosol Compound”
due to its ingredient’s properties like madhura

rasa and vipaka; snigdha and guru guna and
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shita virya act as Rasayana, Balya,
Vayasthapana, Medhya and Vata-pitta

shamaka,11 due to which process of dhatu
formation gets rejuvenated and ultimately Jara/
aging is slowed own.

l In ingredients of “Menosol Compound”
Shatavari, Madhuyasti and Bala are vata-pitta
shamaka. Guduchi, Aamalaki and Haritaki are

tridoshahara with Aamalaki specially pitta
shamaka and Haritaki specially Vata-shamaka.
Asoka is pittahara and Aswagandha is

vatahara. Guru snigdha pichilla guna of these
drugs act against laghu and ruksha guna of
vatadosha and pacify it. Hence the trial drug

becomes an overall good vata-pitta shamaka.

l Aswagandha shows Nadibalya, Mastishaka-
shamaka, Hridya properties and anti-stress and

antioxidant activities. Madhuyasti is a well
known medhya12 and nadibalya drug and has
memory enhancing, neuroprotective and anti-

depresant activities. Shatavari also possesses
nadibalya, medhya, smirikara and balya
properties and anti-stress & endurance

promoting activity. Aamalaki, Haritaki and Bala
also have medhya, nadi-indriya-mastishka balya
properties and adaptogenic activity. All these

drugs act on Manovahasrotas and pacify vitiated
manas doshas and hence helpful in relieving
psychological symptoms associated with

Menopause.

l Ashoka is very good dahaprashamana,13

vedanasthapana14 and hridya drug and has

stimulant activity on ovarian and endometrial
tissues. It also has stambhana properties.15 The
relief in various Gynecological symptoms like

discharge p/v may be due to its specific and
potent action on genitor-urinary system.

l Sudha Shataka Yoga along with providing Ca

supplementation contains tridoshahara
ingredients like pravalabhsma, samkha bhasma.
Pravala is also balya, pachana, vrsya and useful

in night sweats. Godanti is also
pittajwaranashaka, balya and dipana.

Due to all these properties together “Menosol

Compound” is able to relieve symptoms of
dhatukshaya, vitiated vata-pitta, agnivaishamya and
manovahasrotas (psychological).

Conclusion:

l “Menosol Compound” showed a total effect of

72.65% on Kupperman’s Index (KI) and 63.52%
on Menopausal Syndrome Symptom Rating Scale
(MSSRS) as compared to placebo which had

1.68% & 3.06% relief on KI & MSSRS
respectively.

l Menosol Compound showed moderate

improvement in 80% patients and marked
improvement in 20% patients as compared to no
improvement in 100% patients with placebo.

l “Menosol Compound” showed extremely
significant results on fall in TLC (7.24%) &
S.Cholesterol (12.71%).

l “Menosol Compound” showed a very significant
decrease of 1.39% in weight of patients and a fall
of 7.09% & 13.15% in systolic and diastolic B.P.

respectively as compared to not significant
results of placebo.

l Results prove that “Menosol Compound” proved

to be an effective & dependable remedy in the
management of Menopausal Syndrome.

l All the patients tolerated the trial drug “Menosol

Compound” very well with no complaints of any
side effects/ toxic effects.

l “Menosol Compound” a proposed herbo-mineral

formulation for management of Menopausal
Syndrome proved to be an effective, safe,
promising and cost effective remedy.
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Abstract:
Griva asthisandhigata vata simulates cervical spondylosis, which is a degenerative condition of

cervical spine. Keeping in view the increasing incidence of this problem in modern society a study was
conducted with following Aim & Objective: To  assess and compare the efficacy of Shallaki Niryas and
Griva Vasti in the management of Griva Asthi Sandhi Gata Vata w.s.r. to Cervical Spondylosis. Materials and

Methods: The study was conducted on 30 clinically, pathologically and radiologically diagnosed patients of
Cervical Spondylosis. Patients were randomly selected and divided into 3 groups: Group A was treated with
Cap.Shallaki -2 Cap BD with lukewarm water after meal (Each Cap had 500mg Shallaki Niryas). Group -B was
treated with Griva Vasti with Dashmool Tail for 45 min duration 14 days. Group-C had combined treatment.

Effect of treatment was assessed on the basis of Neck Disability Index before and after treatment. Statistical
Analysis was done with help of Instat Graph Pad 3 using Wilcoxon matched-pairs signed ranks test & Kruskal-
Wallis Test. Result: Statistically singnificant was observed in all three groups.The percentage of improvement

was highest in group C, than in group B and lowest in group A. Conclusion: Result indicate that the Shallaki
Niryas and Griva Vasti are effective in management of cervical spondylosis.

Key words: Shallaki Niryas,  Griva Vasti, Neck Disability Index, Cervical Spondylosis.

‚Ê⁄UÊ¥‡Ê-
ª˝ËflÊ •ÁSÕ‚¢ÁœªÃ flÊÃ (CS) ª˝ËflÊ ⁄Ë…U ∑§Ë ∞∑§ •¬ˇÊÿË „Ê‹Ã „Ò– •ÊœÈÁŸ∑§ ‚◊Ê¡ ◊¥ ß‚ ‚◊SÿÊ ∑§Ë ’…UÃË

ÉÊ≈ŸÊ•Ù¥ ∑§Ù äÿÊŸ ◊¥ ⁄πÃ „È∞ ∞∑§ ≥ÊÙœ ∑§Êÿ¸ Á∑§ÿÊ ªÿÊ– Á¡‚∑§Ê ©g≥ÿ ª˝ËflÊ •ÁSÕ‚¢ÁœªÃ flÊÃ (CS) ◊¥ ≥ÊÀ‹∑§Ë ÁŸÿÊ¸‚
•ÊÒ⁄ ª˝ËflÊ ’ÁSÃ ∑§Ë ¬˝÷Êfl∑§ÊÁ⁄ÃÊ ∑§Ê ÃÈ‹ŸÊà◊∑§ •äÿÿŸ ∑§⁄ŸÊ ÕÊ – ÿ„ •äÿÿŸ ª˝ËflÊ •ÁSÕ‚¢ÁœªÃ flÊÃ (CS) ∑‘
ÁøÁ∑§à‚∑§Ëÿ, Áfl∑Î§ÃÁflôÊÊŸË fl Áfl∑§⁄áÊËÿ ÁŸºÊŸ mÊ⁄Ê øÿÁŸÃ 30 ⁄ÙÁªÿÙ¥ ¬⁄ •ÊÿÙÁ¡Ã Á∑§ÿÊ ªÿÊ – ◊⁄Ë¡Ù¥ ∑§Ù ’Ã⁄ÃË’
…U¢ª ‚ 3 ‚◊Í„Ù¥ ◊ Áfl÷ÊÁ¡Ã Á∑§ÿÊ ªÿÊ– ‚◊Í„ ∞ ∑‘ ⁄ÙÁªÿÙ¥ ∑§Ù ÷Ù¡Ÿ ∑‘ ’Êº ªÈŸªÈŸ ¬ÊŸË ∑‘ ‚ÊÕ Cap Shallaki 2 cap

ºÙ ’Ê⁄ ÁºÿÊ ªÿÊ– ‚◊Í„ ’Ë ∑‘ ⁄ÙÁªÿÙ¥ ∑§Ù 45 Á◊Ÿ≈ ∑‘ Á‹∞ º≥Ê◊Í‹ ÃÒ‹ ∑‘ ‚ÊÕ 14 ÁºŸÙ¥ ∑‘ Á‹∞ ª˝ËflÊ ’ÁSÃ ºË ªÿË
ÃÕÊ flª¸ ‚Ë ◊¥ ∑Ò§å‚Í‹ ‡ÊÀ‹∑§Ë ÃÕÊ ª˝ËflÊ ’ÁSÃ ŒÊŸÊ¥ ∑§Ê ¬˝ÿÊª Á∑§ÿÊ ªÿÊ– ß‚ •äÿÿŸ ◊¥ ¬⁄U ÁøÁ∑§à‚Ê ∑§ ¬Ífl¸ ÃÕÊ
¬‡øÊÃ˜ ∑§Ê ÃÈ‹ŸÊà◊∑§§ ‚ÊÅÿ∑§Ëÿ Áfl‡‹·áÊ Á∑§ÿÊ ªÿÊ– ÃËŸÊ¥ flªÊZ ∑§ ⁄UÊÁªÿÊ¥ ◊¥ ◊„àfl¬ÍáÊ¸ ‚ÈœÊ⁄U ¬ÊÿÊ ªÿÊ ¡Ê ‡ÊÀ‹∑§Ë
ÃÕÊ ª˝ËflÊ ’ÁSÃ ∑§ ¬˝÷ÊflË „ÊŸ ∑§Ë •Ê⁄U ßÁXÃ ∑§⁄UÃÊ „Ò– ÁøÁ∑§à‚Ê ∑§Ê ∑È§‹ ¬˝÷Êfl Œ‡ÊÊ¸ÃÊ „Ò Á∑§ ‡ÊÀ‹∑§Ë ÃÕÊ ª˝ËflÊ ’ÁSÃ,
ª˝ËflÊ •ÁSÕ ‚¥ÁœªÃ flÊÃ (‚flÊ¸ß∑§‹ S¬ÊÚÁã«U‹ÊÁ‚‚) ∑§Ë ‚»§‹ ÁøÁ∑§à‚Ê „Ò–

6. Áfl∑§Ê⁄ŸÊ◊Ê∑È§‡Ê∂Ù Ÿ Á¡„˝ËÿÊÃ˜ ∑§ºÊøŸ˜ –Ÿ Á„ ‚fl¸Áfl∑§Ê⁄ÊáÊÊ¢
ŸÊ◊ÃÙ˘ÁSÃ œ˝ÈflÊ ÁSÕÁÃ— H
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Clinical Study

Introduction:

Today, the lifestyle which we lead is full of
stress. The rat race of our world is taking us away
from our natural habits and pushing us towards a life

filled with disorders which is directly related to our
way of living. Cervical spondylosis is one of them.
Traditionally, cervical spondylosis was considered a

medical condition in which the degeneration of the
inter-vertebral disks occurred due to old-age.
However, this condition is commonly caused due to

regularly ignoring the ergonomics of our bodies, e.g.,
working for long hours with computers, wrong
postures while performing day-to-day life functions,

sports/repetitive injuries such as long hours of
playing video games, texting etc.

In cervical spondylosis the degenerative

changes in the intervertebral discs lead to secondary
change in the adjacent vertebrae. These changes in
the cervical spine may affect one or more nerve roots,

the cervical cord at one or more levels or may cause
simultaneous damage to the nerve roots and cord.

The symptom and sign of cervical

spondylosis fall into two main groups, those due to
root compression—cervical radiculopathy, and those
due to cord compression –cervical myelopathy. In

addition there may be other related symptoms which
include headache, pain in neck and symptom of
vertebra-basilar insufficiency. All these may occur

singly or in any combination.

Any degenerative type of pathological
conditions in the body can be considered under the

broad umbrella of ‘Vata Vyadhi’. Sandhigata Vata
is mentioned under Vata Vyadhi. Acharya Charaka
has mentioned that Nidana Sevana aggravates Vata

dosha and this Vata gets vitiated in Griva asthi and
Sandhi it leads to Griva Asthi Sandhi Gata Vata.
Acharya Charaka has described Sandhigata vata as

a Sandhigata Anila in Vata Vyadhi Chikitsa. The
symptomatology of Sandhi Gata Vata1 as described
in Ayurvedic classics is as follows-

1 . Shoola (pain in cervical region)

2. Prasaran Achunchan Svedana (pain full flexion
and extension)

3. Shotha (swelling in cervical region)

4. Vatapurnadriti sparsha (filling of air in joints)

5. Hanti Sandhigatah (loss of function)

6. Aatopa

In modern medical sciences the condition is
managed by use of analgesics, corticosteroids,

surgical decompression, traction which provides
temporary relief and has a lot of side effects besides
economic and physical burden. So it is an urgent

need of time for a permanent, cost effective and safe
treatment devoid of side effects.

Acharya Charak  emphasises, use of
Snehana, Swedana, Upanaha, etc for management of

Vata Vyadhi. In addition the Swedana is effective
remedy for hyperaesthesia, pain, swelling, stiffness
and restriction to movement.

In present study Griva Vasti was employed
as modality of external Snehana and Swedana.

Aims and Objectives -

To compare the efficacy of Shallaki Niryas
and Griva vasti in the management of Griva Asthi
Sandhi Gata Vata w.s.r. to Cervical Spondylosis.

Materials and Methods –

 The study was conducted on 30 clinically,
pathologically and radiologically diagnosed patients

of Griva Asthi Sandhi Gata Vata (Cervical
Spondylosis). The selection of patients was made
from O.P.D./I.P.D. wing of P.G. Deptt. Of Kaya

Chikitsa, N.I.A., Jaipur on following criteria.

[a] Study Design- Single centre, Open label,
Randomized, Interventional type

Ayurvedic Management of Griva Asthi Sandhi-Gata Vata
(Cervical Spondylosis)

Dr. Shalini, Dr. Yogesh Pandey, Prof. Ajay Kumar Sharma
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[b] Inclusion Criteria -

1 . Patients of either sex with presenting symptoms

of Griva Asthi Sandhi Gata Vata (Cervical
Spondylosis).

2. Patients above 18 years and less than 70 years.

[c] Exclusion Criteria -

1 . Age more than 70 years.

2. Pregnancy and lactating mothers.

3. Contraindication and allergy to Shallaki or
previously treated with Shallaki and Griva vasti.

4. Recent cervical, spinal, or shoulder surgery or

implanted instrumentation or previous surgery
for cervical spondylotic myelopathy.

5. Stenosis of spinal canal.

6. Patients suffering from any infectious disease
(like tuberculosis), metabolic disease (like
diabetes mellitus and hypothyroidism), and

chronic disease (like rheumatoid arthritis, SLE,
ankylosing spondylitis).

Administration of Drugs-

The patients reporting with symptoms of
cervical spondylosis were screened on the basis of

above inclusion and exclusion criteria. The suitable
patients who consented for participating in trial were

randomly divided in three groups of 10 patients in
each.

Group A – Cap.Shallaki Niryas -2 Cap.

(500mg each) two times in a day with lukewarm
water after meal for a period of 1 month.

Group B - Griva Vasti with Dashmool Taila2,

30-45 min daily for 14 days.

Group C – Cap. Shallaki Niryas for 1 month
and Griva Vasti for 14 days simultaneously.

Criteria of Assessment:

Neck Disability Index:

It is a questionnaire used to find out the level

of disability of neck before and after treatment.

Statistical Methods Used:

Obtained observations were analyzed

statistically with the help of Instat Graphpad 3.

1 . Wilcoxon matched-pairs signed ranks test was
used to assess the effectiveness of treatment in

each group.

2. Kruskal-Wallis Test (Nonparametric ANOVA) was
used for intergroup comparison.

Observations:

Table no.1: Demographic and background characteristics

Characteristics Observation Percentage of Patients

Sex Female 62.85

Age (years) 31-60 74.27

Marital status Married 80

Religion Hindu 65.72

Nature of job Lifting wt on head 28.58

Occupation Labour 31.43

Desha Jangal 80

Habitat Urban 42.85

Socio-economic status Above Poverty Line 71.43

Education Primary 40

Dietary habit Mixed 60

Addiction Tea /coffee 34.30
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Discussions:

The statistical data of present research work

have shown that the highest incidence of Grivasthi
Sandhi Gata Vata (Cervical Spondylosis) was seen in
between 41-50 years of age, followed by 31-40 years,

followed by the 51- 60 years. This can be supported
by the fact that middle aged subjects (31-60 years
of age) are more exposed to strong biochemical force

and heavy work in comparison to others, which may
also create this condition. Also the degenerative
process starts after the age of 30 years which results

into different types of degenerative changes in the
vertebrae of cervical region causing cervical
spondylosis. This age (>60 years) is Vata Prakopaka

Kala and according to modern science, there is
progressive decrease in degree of hydration of the
inter-vertebral disc with age that leads to the cycle
of degeneration resulting in disc problems and

causing Grivasthi Sandhi Gata Vata (Cervical
Spondylosis). Hence, prevalence of Cervical
Spondylosis is high in middle age group of people

which is supported by the findings of the present
study. Highest incidence was observed in females
because the degenerative process of bone is highly

high in menopausal women. The high prevalence of
Grivasthi Sandhi Gata Vata (Cervical Spondylosis) in
labours and households seems to be due to heavy

physical work, lifting weight on head & shoulder,
carrying heavy shopping baskets, frequent
involvement in wrong postures, painting a ceiling

involves not only heavy work above shoulder region
but also hyperextension of neck and these factors
may be a part in the precipitation of symptoms.

Probabale Mode of Action of Shallaki
Niryas (Kunduru3) : Due to its Tikta Rasa,
Tikshana Guna, Katu Vipaka and Ushna Virya,

Kunduru pacifies vitiated Kapha and Aama Dosha.
Madhura Rasa and Usna Virya pacifies Vata Dosha
resulting in reduction of Shoth, Shula and other

related symptom. The pacified Vata Dosha in the

Sandhi helps to replenishes Shleshmaka Kapha and
thereby improves the symptom of Sandhivata.

Kunduru also increases Dhatvagni by its Tikta Rasa
leading to proper nutrition of Dhatus whereas
improvement of the symptom of Vata Kshaya is due

to Rasayan (immunomodular) and Brihamniya
Prabhava of Kunduru. The symptom of Asthivaha
and Majjavaha Srotas improved due to Madhura,

Tikta Rasa and Katu Vipaka, as they nullify the
pathogenic process of Sandhivata.

Shallaki Niryas possesess analgesic4 and

antiarthritic properties, which are responsible for its
analgesic and anti-inflammatory activities. It also
acts as COX-2 inhibitor and reduces pain and

inflammation without affecting the gastric mucosa.
The modern experimental studies have proved that
it has

1 . Anti inflammatory property5.

2. Anti arthritic and analgesic activities6.

3. Property to prevent the destruction of articular

cartilage7.

4. Safe and well tolerated on oral administration8.

5. Vascular protective effect9: It improves blood

supply to joint and restores integrity of vessels
obliterated by spasm of internal damage.

Probable Modes of Action of Griva Vasti with

Dashmoola Taila:

Griva Vasti is a procedure in which both the
properties of Snehana & Swedana are incorporated.

Griva Vasti comes under direct contact with painful
region. In this disease, Samprapti is at Griva-region
and is mostly associated with structural changes of

cervical vertebra. There is derangement in cervical
joints & vertebrae, degeneration of intervertebral
disc and lubrication function of Shleshmaka Kapha

is affected, which results in compression, irritation
or inflammation of Nadi i.e. Nerve, resulting in pain
& muscle spasm. Therefore, local Snehana and

[Table N0.3] Comparative Study of effects in Three Groups

For intergroup comparison Kruskal-Wallis Test (Nonparametric ANOVA) was used.

Sr. no. Symptoms K-W Statistic P value Significance

1 . Neck Disability Index 3.844 0.1463 NS

NS-Non Significant
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Swedana is highly effective and gives quick results
because they act at the site of Samprapti. Acharya

Charak has pointed that when even dry wood can be
made to become soft and flexible with Snehana and
Swedana then why not the living organs.

Oil used in Griva Vasti reaches upto the
different Dhatu if it is applied for the sufficient time.

Hence it is clear that the drug used in the Griva Vasti
gets absorbed by the skin. When Snehana drug
reaches to the particular Dhatu it subsides or cures

the disease of that particular Dhatu. Sandhivata is a
Shoolapradhana Vatavyadhi and Shulavyuparama
(destruction of pain) is the sign of proper Swedana.

In Griva Vasti the warm oil is retained for a long
time (Approx. 45 minutes) at the site of pathology
the resultant effect of the procedure produced

according to the physiology is stated below :–

Skin is highly sensitive to the Snehan therapy.
Vayu dominates in the Sparshendriya i.e. tactile
sensory organ, and is located in skin. Through skin

only Veeryas of Abhyanga, Parisheka, Avagaha,
Alepa, enter into the body after undergoing Paka
with Bhrajaka Pitta in Twacha and subsides or cures
the disease.

The drug used in Griva Vasti have Snigdha,

Guru, Mridu, Drava, Picchila, Sara, Sukshma and
Manda Guna which are opposite to the properties of
Vata Dosha. These drugs are Vatahara, Kaphara,

Pustikar by properties. So, this regimen provides
nutrition for the body, strengthens the muscle and
reduces the stiffness.

Among the 10 Dravyas of Dashmoola 5
dravyas (50%) have Vata-Kapha Shamak property,

4 Dravyas (40%) have Tridoshaghna property and
1 Dravya (10%) has Vata-Pitta Shamaka property.
It means, in Dashmoola all dravyas(100%) have

Vata shamak property and 9 Dravyas(90%) have
Vata-Kapha Shamaka property. Therefore, it will be
a potent Vata shamak, Vata-Kapha Shamaka and

Tridoshaghna compound. In Ayurvedic Texts, it is
also mentioned, “Dashmoolam Tridoshaghnam
Kaphmarut Nashnam”.

Since, the Sandhigata vata may be of two
types viz. Kshayajanya and Avaran janya and

Dashmoola has Kapha-Vatahara action, therefore it
should be effective in all forms of Griva sandhigata
vata.

In the view of knowledge of modern science,
the various chemicals present in Ghatak Dravyas of

Dashmoola possess anti-inflammatory and Analgesic
action. Therefore, by the action of these constituents
it breaks the basic pathology and helps in relieving

its clinical features.

Tila Taila possess Madhura, Kashaya, Tikta
Rasa, Guru, Snigdh Guna, Ushna Veerya and

Madhura Vipaka. Doshaghnta is Vata Shamaka.
Therefore, it should be effective in Sandhi vata.

Thermal effect of warm oil - These are

effects arising from an increase in blood temperature
stimulation of thermo detector in the skin and local
temperature increase. Heat has been defined as

increase in the velocity of particles. In general this
has catalytic effect on all chemical process. Thus
application of heat results in an increase in the local

metabolism of the cell and increased transport
through the cell membranes. For ehighly increase of
one degree Celsius within the physiological limits,

the metabolic activity increases by about 10%. The
local metabolic increase leads to an increase in the
oxygen partial pressure (PO2), the carbon di-oxide

partial pressure (PCO2) and acidity pH. These three
factor PO2, PCO2 & pH determine the local perfusion
by their effect on pre-capillary Sphincter and Meta

arterioles. The pre-capillary sphincter and the meta-
arterioles in the tissue control the local homeostasis
by alternate contractions and relaxations. This

alternate activity controls the perfusion of the
capillary bed. At the same time, the contraction
forces the blood in the capillaries forward. This

process of auto-regulation is referred to as
“vasomotion” which is principally determined by the
oxygen concentration10.

An increase in the temperature of connective
tissue, in particular the collagenous tissue such as
skin, muscle, tendon, ligament or articular capsule

will be accompanied by an increase in the elasticity.
Heat can improve the elasticity of fibrous tissue by
a factor of 2 to 10. At the same time, the viscosity

of matrix decreases. Consequently connective tissue
such as tendon tissue and ligament will also become
more elastic.

Conclusions:
Cap.Shallaki and Griva Vasti is effective

treatment for Griva Asthi Sandhi Gata Vata
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(Cervical Spondylosis). Combined group
(Cap. Shallaki and Griva Vasti) is more effective than

single group. No side/toxic effects were reported by
any of the patients during the course of therapy. All
the patients tolerated medicines and procedures

highly well. An idea of efficacy of Cap. Shallaki,
Griva Vasti, on Grivasthi Sandhi Gata Vata (Cervical
Spondylosis), may encourage the forthcoming

researcher, for thinking about other treatment
regimen for same disease. The prevalence of disease
is increasing day by day; but this study was

conducted with a relatively small sample size. In
future studies further testing may be conducted with
larger sample sizes in order to validate findings and

confirm hypothesis. Clinical trial is done short
duration so to evaluate the exact mode of action of
drug and significance of the trial a extended study

on longer is highly much needed.
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Abstract

Standard Apamarga ksharasutra is used successfully in the management of Bhagandara by
researcher. But Snuhi latex having a very little amount of it is collected after the incision of stem, requires
fresh latex in ever coating, rare to get in all part of india. It coagulates if not used early and become useless.

Collection is more difficult in summer, so preparation is possible only in limited seasons. Sometimes it is
painful, irritant and allergic to the patients. Sometime it may be harmful for skin and eyes during preparation,
if not use carefully.

In Guggulu resin coated Ksharasutra, Guggulu found in some special zone and in a very little quantity.
Use of Guggulu having a large share in medicinal preparations. So in future the lack of Guggulu will be

definately face.

Considering the above mentioned problems, we have decided to plan for modified Shala resin (Shorea
robusta) coated Ksharasutra having better action, acceptability and more availability. An annual yield of 4-
5 kg. resin per tree is obtained, For this above cited study three type of Ksharasutras were  prepared. So at

the end of this study final conclusion can be drawn that Shala resin coated ksharasutra is more competent
and effective than Guggulu coated Ksharasutra & Snuhi coated Ksharasutra in the management of
Bhagandara (Fistula-in-ano).

Key words - Fistula, madhukadi, verbal analogue scale, unit cutting time

‚Ê⁄UÊ¥‡Ê-

÷ªãº⁄ ÁøÁ∑§à‚Ê ◊¥ ◊ÊŸ∑§Ëÿ •¬Ê◊Êª¸ ˇÊÊ⁄‚ÍG ∑§Ê ¬˝ÿÙª ¬Ífl¸ ◊¥ •ãÿ ‡ÊÙœÊÕË¸ ∑§ mÊ⁄Ê ‚»§∂ÃÊ ¬Ífl¸∑§ Á∑§ÿÊ ªÿÊ
„Ò, Á∑§ãÃÈ ÿ„ ºπÊ ªÿÊ „Ò Á∑§ ∞∑§GáÊ ∑§ ºı⁄ÊŸ FÈ„Ë ˇÊË⁄ •À¬◊ÊGÊ ◊¥ ÁŸ∑§∂ÃÊ „Ò, ∞fl¢ „◊‡ÊÊ ˇÊÊ⁄‚ÍG ∑§Ê¥Á≈ª ∑§ Á∂ÿ
ÃÊ¡Ê ˇÊË⁄ ∑§Ë •Êfl‡ÿ∑§ÃÊ „Ò ∞fl¢ FÈ„Ë ˇÊË⁄ ‚ê¬ÍáÊ¸ ÷Ê⁄Ã ◊¥ Ÿ„Ë ¬ÊÿÊ ¡ÊÃÊ „Ò– ÿÁº FÈ„Ë ˇÊË⁄ ∑§Ù ÃÈ⁄ãÃ ¬˝ÿÙª ◊¥ Ÿ Á∂ÿÊ
¡Êÿ ÃÙ ÿ„ ¡◊ ¡ÊÃÊ „Ò– FÈ„Ë ˇÊË⁄ ∑§ ∞∑§GáÊ ∑§Ë ¬˝ÁR§ÿÊ ∑§Á∆Ÿ „Ò– ∑§÷Ë-∑§÷Ë FÈ„Ë ˇÊË⁄ ∑§ ¬˝ÿÙª ‚ ⁄ÙªË ∑§Ù ºº¸
©àÃ¡ŸÊ ∞fl¢ ∞∂¡Ë¸ ∑§Ê ‚Ê◊ŸÊ ∑§⁄ŸÊ ¬«UÃÊ „Ò– FÈ„Ë ˇÊË⁄ ˇÊÊ⁄‚ÍG ÁŸ◊Ê¸áÊ ∑§ ºı⁄ÊŸ àfløÊ ∑§ Á∂ÿ ŸÈ∑§‚ÊŸºÊÿ∑§ „ÙÃÊ „Ò¥–
ÿÁº ‚ÊflœÊŸË ¬Ífl¸∑§ ¬˝ÿÙª Ÿ Á∑§ÿÊ ¡Êÿ¥–

ªÈÇªÈ‹È, ⁄¡ËŸ, ˇÊÊ⁄‚ÍG ’ŸÊŸÊ •Ê‚ÊŸ „Ò– Á∑§ãÃÈ ÿ„ ÷Ê⁄Ã ∑§ ∑È§¿U Áfl‡Ê· ˇÊGÊ¥ ◊¥ „Ë •À¬ ◊ÊGÊ ◊¥ ¬ÊÿÊ ¡ÊÃÊ „Ò
∞fl¢ ªÈÇªÈ∂È ∑§ mÊ⁄Ê •Ÿ∑§ •ÊÿÈfl¸Áº∑§ •ÊÒ·ÁœÿÊ¥ ∑§Ê ÁŸ◊Ê¸áÊ Á∑§ÿÊ ¡ÊÃÊ „Ò •Ã— ÷Áflcÿ ◊¥ ÁŸÁ‡øÃ M§¬ ‚ ªÈÇªÈ‹È ∑§Ë ∑§◊Ë
∑§Ê ‚Ê◊ŸÊ ∑§⁄ŸÊ ¬«∏ªÊ–

ßŸ ‚÷Ë ‚◊SÿÊ•Ù¥ ∑§Ù ºπÃ „È∞ „◊Ÿ ‡ÊÊ∂ ⁄¡ËŸ ˇÊÊ⁄‚ÍG ∑§Ê ¬˝ÿÙª Á∑§ÿÊ „Ò– ÄÿÊ¥Á∑§ •ÊøÊÿÊZ Ÿ ‡ÊÊ∂ ∑§Ë ©àÃ◊
ÁR§ÿÊ, ©à¬Êº∑§ÃÊ ∞fl¢ ‚„¡ ¬˝ÊÁ# ∑§Ê fláÊ¸Ÿ Á∑§ÿÊ „Ò– ‡ÊÊ∂ ∑§Ê ∞∑§ flÎˇÊ ∞∑§ ‚Ê∂ ◊¥ øÊ⁄ ‚ ¬Ê°ø Á∑§∂Ù ⁄¡ËŸ ©à¬ãŸ
∑§⁄ÃÊ „Ò– •Ã— ßŸ ‚÷Ë ©¬⁄ÙÄÃÊ¥ ∑§Ù äÿÊŸ ◊¥ ⁄πÃ „È∞ „◊Ÿ ÃËŸÙ ¬˝∑§Ê⁄ ∑§ ˇÊÊ⁄‚ÍGÊ¥ ∑§Ê ÃÈ∂ŸÊà◊∑§ •äÿÿŸ Á∑§ÿÊ „Ò–
•äÿÿŸ ∞fl¢ ¬˝ÿÙª ∑§ ©¬⁄Ê¢Ã ÿ„ ¬ÊÿÊ ªÿÊ „Ò Á∑§ ÷ªãº⁄ ⁄Ùª ◊¥ ‡ÊÊ∂ ⁄¡ËŸ ˇÊÊ⁄‚ÍG, •¬Ê◊Êª¸ ˇÊÊ⁄‚ÍG ∞fl¢ ªÈÇªÈ∂È ˇÊÊ⁄‚ÍG
‚ •Áœ∑§ ¬˝÷Êfl‡ÊÊ∂Ë „Ò–

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Journal of  Ayurveda Vol.IX    No.3  Jul-Sep 2015

 30

A Clinical Evaluation of Guggulu (Commiphora mukul) coated
Kshara Sutra and Shala (Shorea robusta) coated kshara sutra
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Clinical Study

Introduction

From the onset of civilization the humanity
suffered from various diseases and among the many
uncomfortable conditions, Bhagandara is the one of

the most important one. The disease is widely
prevalent and numerous options are being practiced
for its management. However none of them could

provide solace to the suffering mankind.

flÊÃ√ÿÊÁœ— ¬˝◊„p ∑È§c∆◊·Ê¸ ÷ªãº⁄◊˜ –
•c◊⁄Ë  ◊Í…U∏ª÷¸cø  ÃÕÒflÙº⁄◊‡≈◊◊˜ H
•‡≈ÊflÃ ¬˝∑§càÿÒfl ºÈÁcøÁ∑§àSÿÊ—◊„ÊªºÊ— –

(‚È.‚Í. 33/4-5)

The Bhagandara is one among the eight
troubles described in ayurveda. Bhagandara is a

disease that exists since the early days of evaluation
of the mankind. In India the disease is known from
very early days.1

Fistula-in-ano is a disease of ano rectum and
form quite a large share of all the disease of this part
of the body. It is characterized by single or multiple

sinuses with purulent discharge in the perianal area2.
It becomes a notorious disease due to its anatomical
situation and it is a disease of guda which is one of

the most marms, in which recurrence of Fistula-in-
ano occurs even with skilled surgeons3. In Ayurveda
classics it is known as Bhagandara and is included

in eight mahagada by Acharya sushruta.

Ã ÃÈ ÷ª ªÈº flÁSÃ ¬˝º‡ÊºÊ⁄áÊÊcø ÷ªãº⁄Ê ßàÿÈëÿãÃ–
•¬`§ Á¬«∏∑§Ê— ¬`§ÊSÃÈ ÷ªãº⁄Ê— H

(‚È.ÁŸ. 4/4)

The literary meaning of Bhagandara is
‘Daran’ like Bhag (yoni), Guda and Vasti area. It

clearly indicates that bursting of a pakva pidika
results into daran of that area and communicates
with Bhag (yoni), guda and vasti with surrounding

skin surface and is term as Bhagandara.4

Need and Significance of Present Research
Work:

It is quite common for a patient to seek

treatment of this disease through surgical
intervention because this is only alternative known
to the modern medical practitioners and the public

in general.

In modern surgery the only form of
treatment of an anal fistula that affords any reliable

prospect of cure is operation. The surgeries of anal
fistula have an unenviable reputation for subsequent
recurrences faecal soiling, imperfect control of flatus,

chronic wound healing, more hospitalization etc.
These are few operations in surgery where the
quality of the result is so much influenced by the

technical skill of the surgeon5.

John Goligher has reported that recurrence
rate in the fistulectomy is about 8%. Besides that 12%

of the patients complained of inadequate control of
faeces, 16% of imperfect control of flatus and 24% of
frequent soiling of their underclothes.6

It has brought revolution in the Indian
system of surgery. Kshara Sutra ligation therapy in
the management of Fistula-in-ano has proved boon

for the humanity. It can effectively Substitutes the
modern surgical procedure, because of following
facts -

- Economical.

- Early ambulation of patient even after the
procedure as it is a kind of minimal invasive

procedure.

- Less discomfort.

- No damage of sphincter and soft tissues in anal

region.

- No need of long duration hospitalization.7
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Other complications of the operation that
mentioned priority has never been reported in K.S.

therapy.

Man always strives for the best that is why
the advancements and research has become a

continuous process. Kshara-sutra will definitely play
a key role in the development of Shalya Tantra
branch. Kshara Sutra is a unique and an established

procedure for the management of Bhagandara in
ayurveda.

In kshara-sutra therapy the cutting and

healing of fistulous track takes simultaneously. In
some cases it has been observed that the healing
status of track was not satisfactory with snuhi

ksheera coated kshara sutra. In these situations we
decided a comparative study of different kshara
sutra.

Aims And Objects:

1 . To study fundamental principal describe by the
Sushrut Samhita in the management of

Bhagandara.

2. Comparative study of Guggulu coated kshara-
sutra and Shala coated kshara-sutra in the

management of Fistula-in-ano.

3. Taming the symptoms like pain, burning
sensation, and discharge. Itching and Tenderness

in the management of Fistula-in-ano.

4. To compare the healing status in all groups.

5. To provide the safe, painless & economical &

without recurrence management of Fistula-in-
ano.

Materials And Methods

(A) Content of standard Ksharasutra.

1 . Snuhi Ksheera (Euphorbia nerifolia)

2. Apamarg Kshara

3. Haridra Churna8

(B) Content of Guggulu coated Ksharasutra.

1 . Guggulu resin (Commiphora mukul)

2. Apamarg Kshara

3. Haridra Churna

(C) Content of Shala coated Ksharasutra.

1 . Shala resin (Shorea robusta)

2. Apamarg Kshara

3. Haridra Churna

(D) Madhukadi taila-The drug is used for

present study describe in Astanga-Hridaya
for Bhagandara.9

Statistical Analysis:

All information which are based on various
parameters was gathered and statistical calculation
were carried out in terns of mean (X), standard

deviation (S.D.) standard error (S.E.), paired test (t
value) and finally results were incorporated in term
of probability (p) as-

P  0.05 Insignificant

P 0.020 moderately significant

P 0.010 Significant

P 0.001 highly significant

Criteria of Assessment:

(a) Subjective - Pain

- Burning sensation

- Itching

(b) Objective - pain (Verbal analogue scale)

- swelling

- Discharge

-          U.C.T. (unit cutting time)

Grouping of Patients:

For clinical trial 90 patients will be grouped
in three groups –

Group A: Standard Ksharasutra +
Madhukadi Taila

Group B: Guggulu coated Ksharasutra +

Madhukadi taila.

Group C: Shala Coated Ksharasutra+
Madhukadi taila
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Inclusion Criteria:

All the patients were between age group of

16-70 years.

Exclusion Criteria:

- Patients above the age of 70 years

- AIDS patients

- Childrens

- Fisure -in- ano

- Carcinoma of rectum

- Crohn’s disease

- Ulcerative colitis

- Tuberculosis

- Diabetes mallitus

- Osteomyelitis of coccyx

- High anal type of Fistula

Administration of Drug:

Kshara-sutra was changed weekly till

recovery.

Drug (Madhukadi taila) administered after
Kshara-sutra ligation in Fistula-in-ano in all three

groups.

Doses:

To the depth of Fistula-in-ano (standard dose

2ml) in morning and evening every day.

Duration:

Symptoms were assessed till recovery of the

disease.

Observation:

In the present study the incidence of

Bhagandara was greater in males (90%) compared
to females (10%). Long hours as sedentary jobs,
Excessive physical exerise like riding of vehicles, Bed

dietary habits increased the incidence in males.
Beside few ladies turned up in the O.P.D., may be due
to lack of knowledge, education and their shy nature.

Vataj and kaphaj individual (72%) are
effected to a greater extent by Bhagandara. (Kumar

P. and Sahu M. 1988). In the present study almost
same result was noticed. The disease was more

prevalent in Kaphaj (54.44%) and Vataj (25.55%)
individuals. This is probably due to the fact that
Kaphaj prakriti persons are more prone to adopt

sedentary life style, which is one of the main
etiological factors.

In present study it was observed that the

incidence of the disease was highest in age group of
30-40. Overall 80% patients were of middle age. The
disease was more prevalent in this group, because

this is the most active phase of any human and
hence increased travelling, improper attention to
bowel movements, overstraining, local hygiene, long

hours of sitting in same postures etc. Increased the
incidence of the disease in the patient of this age
group.

Majority of patients (50%) were from
business and service class (40%). Businessmen and
those doing office jobs need to constantly sit in the

same posture for long hours. Constant pressure over
buttock, lack of exercise leads to constipation and
culminates in the causation of Fistula-in-ano in these

people.

The above said reasons also justify the
predominance sedentary type of life style (64.44%).

Out of 90 patients selected for this study
(70%) were vegetarian so it is indicated that the
location of hospital and city where the maximum of

people are choiced to vegetarian.

The 73.33% patients were married in this
clinical study. Common in these individuals is due to

the facts that they bear maximum mental and
physical stress which leads to improper attention
towards the person himself. Altered sleeping routine,

faulty dietary habit, less attention towards bowel
movements, local unhygine were main contributory
factor to these findings. Besides this Acharyas had

mentioned the role of excessive intercourse in the
etiology of Bhagandara which may also be the
reason of this data.

The majority of patients (81.11%) were having
in this research work less than one year chronicity
followed by group above 3 years chronicity of

Bhagandara 1.11%.  Patients were found cronocity
of 1-3 year (17.77%). Lack of proper knowledge
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about the disease initial treatment with antibiotics or
other therapy. Considering it just an abscess delays

the treatment and hence by the time the patient
come for treatment. It is more than within a year and
thus we found such an high incidence in the group

of under years.

In this clinical study maximum numbers of
patients were suffering from Parishravi type of

Bhagandara (54.44%).

The classification mentioned in the texts of
Ayurveda is valid and scientific even today. More

then 75% of the patients have a parisravi type of
Bhagandara (Sharma K.R. and Deshpande P.J.,
1968). This may be due to more number of posteiorly

situated where the maximum number of gland also

presents posteriorly and low anal Fistula-in-ano are
generally of parisravi type.

‘Incidence of Bhagandara in the study
reveals the majority of the cases (72.22%) were of
low anal variety. Sainio (1984) reported that 90% of

the Fistula occurs due to non-specific infection of
anal glands. These anal glands are situated in anal an
crypt which occurs in lower portion of anal canal.

Majority of Fistulas have their external
opening in the posterior half. More than half of the
cases have their external opening in posterior half

of anal canal again this is because of location of anal
glands which are numerous in numbers in the
posterior half of anal canal.

Clinical study

Table No.01: Showing Statistical presentation of Pain (N=30)

Group M.BT. M.AT. %  SD± SE± t-value p-value

A 1.433 0.6 58.14 1.366 0.249 3.339 <.005

B 0.733 0.133 81.82 0.639 0.116 5.137 <.001

C 1.6 0.466 70.83 1.479 0.270 4.196 <.001

Table no. 01 shows the comparative
percentage relief in pain and t & p values was

assessed. The percentage relief in pain in group A was
58.14% and in group B was 81.82% and in group C
was 70.83%. All the patients were analyzed before

and after treatment. The maximum percentile relief

was noticed in group B (81.82%) with t-value 5.137
and minimum was of group A (58.14%) with t-value
of 3.339. The results were highly significant in B&C

groups.

Table No.02: Showing Statistical presentation of Burning Sensation (N=30)

Group M.BT. M.AT. % SD± SE± t-value p-value

A 1.6 0.533 67.67 1 .507 0.275 3.876 <.001

B 1.883 0.566 69.09 1.529 0.279 4.535 <.001

C 1.866 0.3 83.93 1.135 0.207 7.559 <.001

Table no. 02 shows the comparative

percentage relief in burning sensation and t & p
values was assessed. The percentage relief in burning
sensation. In group-A was 67.67% and in group B

was 69.09% and in group-C was 83.93%. All the

patients were analyzed before and after treatment.

The maximum percentile relief was noticed in group-
C (83.93%) with t-value 7.559 and minimum was of
group-A (67.67%) with t-value of 3.876. The results

were highly significant in all groups
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Table No.03: Showing Statistical presentation of Itching (N=30)

Group M.BT. M.AT. % SD± SE± t-value p-value

A 1.333 0.533 60.00 1.297 0.236 3.37 <.005

B 1.533 0.466 69.56 1.080 0.197 5.406 <.001

C 1.6 0.3 81.25 1.149 0.209 6.195 <.001

Table no. 03 shows the comparative
percentage relief in itching and t& p values was

assessed. The percentage relief in itching in group-A
was 60% and in group-B was 69.56% and in group-C
was 81.25%. All the patients were analyzed before

and after treatment. The maximum percentile relief
was noticed in group-C (81.25%) with t-value 6.195

and minimum was of group-A (60%) with t-value of
3.37. The results were highly significant in groups B
& C.

Table No. 04: Showing Statistical presentation of pain by vas scale (N=30)

Group M.BT. M.AT. % SD± SE± t-value p-value

A 6.2 2.733 55.91 3.104 0.567 6.116 <.001

B 6.666 1.266 81.00 2.357 0.430 12.545 <.001

C 6.6 1.933 7 0 . 7 0 3.032 0.553 8.429 <.001

Table no. 04 shows the comparative
percentage relief in pain (vas) and t& p values was
assessed. The percentage relief in pain (vas) in group-

A was 55.91% and in group-B was 81.00% and in
group-C was 70.70%. All the patients were analyzed

before and after treatment. The maximum percentile
relief was noticed in group-B (81.00%) with t-value
12.545 and minimum was of group-A (55.91%) with

t-value of 6.116. The results were highly significant
in all groups.

Table No. 05: Showing Statistical presentation of Swelling (N=30)

Group M.BT. M.AT. % SD± SE± t-value p-value

A 1.566 0.6 61.70 1.129 0.206 4.689 <.001

B 1.8 0.533 7 0 . 3 7 1.412 0.257 4.911 <.001

C 2.133 0.5 76.56 1.564 0.285 5.718 <.001

Table no. 05 shows the comparative

percentage relief in Swelling and t& p values was
assessed. The percentage relief in Swelling in group-
A was 61.70% and in group-B was 70.37% and in

group-C was 76.56%.All the patients were analyzed
before and after treatment. The maximum percentile

relief was noticed in group-C (76.56%) with t-value

5.718 and minimum was of group-A (61.70%) with
t-value of 4.689. The results were highly significant
in all groups.
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Table No. 06: Showing Statistical presentation of Discharge (N=30)

Group M.BT. M.AT. % SD± SE± t-value p-value

A 1.933 0.6 68.97 1.295 0.236 5.367 <.001

B 1.366 0.3 78.05 0.907 0.165 6.4 <.001

C 2.6 0.466 82.05 1.525 0.278 7.66 <.001

Table no. 06 shows the comparative
percentage relief in Discharge and t& p values was

assessed. The percentage relief in Discharge in
group-A was 68.97% and in group-B was 78.05% and
in group-C was 82.05%.All the patients were

analyzed before and after treatment. The maximum
percentile relief was noticed in group-C (82.05%)

with t-value 7.66 and minimum was of group-A
(68.97%) with t-value of 5.367. The results were
highly significant in all groups.

Table No. 07: Average Unit Cutting Time of Group-A

S.No.  Length of track Days for cutting U.C.T. days/cm.

1 . 5.6 40 7.142

2. 4.2 30 7.142

3. 9.8 6 7 6.836

4. 11.2 85 7.589

5. 8.2 58 7 . 0 7 3

6. 11.5 7 9 6.869

7 . 7 . 5 52 6.933

8. 13.5 98 7.259

9. 8.4 60 7.142

10. 6.2 44 7.096

11. 5.4 3 7 6.851

12. 8.6 59 6.860

13. 6.6 46 6.969

14. 9.4 65 6.914

15. 7 . 6 53 6.973

16. 8.4 58 6.904

1 7 . 9.4 68 7.234

18. 7 . 4 52 7 .027

19. 6.2 44 7.096

20. 5.4 38 7 . 0 3 7

21. 11.2 7 9 7.053

22. 9.2 65 7.065

23. 8.4 59 7.023

24. 5.4 39 7.222

25. 6.6 45 6.818

26. 7 . 4 53 7.162
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2 7 . 8.4 60 7.142

28. 9.4 65 6.914

29. 5.4 39 7.222

30. 8.9 63 7.078

Average  U.C.T. 7.063

This table shows that average UCT in group A was 7.063 days/cm.The showiest cutting rate was 7.589
days/cm. and the fastest was 6.818 days/cm.

Table No. 08: Average Unit Cutting Time of Group-B

S.No.  Length of track Days for cutting U.C.T. days/cm.

1 . 3.8 24 6.315

2. 3.2 22 6.875

3. 4.2 30 7.142

4. 4.6 32 6.956

5. 5.9 42 7.118

6. 6.2 45 7.258

7 . 4.2 30 7.142

8. 5.9 39 6.610

9. 6.8 4 7 6.991

10. 7 . 2 5 0 6.944

11. 8.9 58 6.516

12. 4.8 33 6.875

13. 9.2 65 7.065

14. 6.2 45 7.258

15. 11.2 80 7.142

16. 4.9 35 7.142

1 7 . 8.2 5 7 6.951

18. 7 . 4 5 1 6.891

19. 5.4 38 7 . 0 3 7

20. 8.2 58 7 . 0 7 3

21. 6.4 45 7.031

22. 9.8 7 0 7.142

23. 8.4 60 7.142

24. 7 . 2 52 7.222

25. 6.5 4 7 7.230

26. 8.4 60 7.142

2 7 . 5.6 42 7 . 5

28. 9.6 6 7 6.979

29. 12.2 86 7.049

30. 11.8 80 6.779

Avarege UCT 7.018
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The above table shows the average UCT of group B, which was 7.018 days/cm. The slowest cutting
rate was 7.5 days/cm. and the fastest was 6.315 days/cm.

Table No. 09: Average Unit Cutting Time of Group C

S.No.  Length of track Days for cutting U.C.T. days/cm.

1 . 7 . 4 5 0 6.756

2. 7 . 9 52 6.582

3. 8.4 56 6.666

4. 11.2 7 8 6.964

5. 6.8 45 6.617

6. 7 . 4 5 1 6.891

7 . 5.6 36 6.428

8. 12.2 85 6.967

9. 9.4 64 6.808

10. 8.2 5 7 6.951

11 . 7 . 6 5 1 6.710

12. 8.4 58 6.904

13. 7 . 6 53 6.973

14. 5.4 3 7 6.851

15. 9.6 65 6.770

16. 7 . 4 52 7 .027

1 7 . 8.7 60 6.896

18. 9.4 65 6.914

19. 1 0 . 7 7 1 6.635

20. 10.8 80 7.407

21. 16.2 112 6.913

22. 12.2 85 6.967

23. 9.4 65 6.914

24. 7 . 4 5 1 6.891

25. 5.2 36 6.923

26. 7 . 2 5 0 6.944

2 7 . 6.2 43 6.935

28. 6.4 44 6.875

29. 5.4 36 6.666

30. 9.2 65 7.065

Avarege UCT 6.87

The above table shows the average UCT of group C, which was 6.87 days/cm. The slowest cutting
rate was 7.407 days/cm. and the fastest was 6.428 days/cm
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Results
Final Assesment table of criteria

Groups Group A Group B Group C

Pain relief (%) 58.14 81.82 70.83

t- Value 3.339 5.137 4.196

Significance Significant H.S. H.S.

Burning sensation (%) 67.67 69.09 83.93

t- Value 3.876 4.535 7.559

Significance H.S. H.S. H.S.

Itching (%) 60.00 69.56 81.25

t- Value 3.37 5.406 6.195

Significance Significant H.S. H.S.

Pain % ( vas) 55.91 81.00 7 0 . 7 0

t- Value 6.116 12.545 8.429

Significance H.S. H.S. H.S.

Swelling (%) 61.70 7 0 . 3 7 76.56

t- Value 4.689 4.911 5.718

Significance H.S. H.S. H.S.

Discharge (%) 68.97 78.05 82.05

t- Value 5.367 6.4 7.66

Significance H.S. H.S. H.S.

U.C.T.  In all three groups (N=30)

Sr. No. Groups U.C.T. (Days/cm.)

1 . Group  A              7.063

2. Group  B              7.018

3. Group  C              6.870

Conclusion $ Result

So at the end of this study final conclusion
can be drawn that Shala resin coated ksharasutra is

more competent and effective than Guggulu coated
Ksharasutra & Snuhi coated Ksharasutra in the
management of Bhagandara (Fistula-in-ano).

References-

1 - Sushruta; Sutra sthana-Avraneeya ahhyay;

Sushruta Samhita, edited by ayurved tatva

sandeepika by ambikadatt shastri , choukhamba

sanskrit sansthan varanasi Pg. 126.

2 - Goligher John; Surgery of the anus rectum and

colon, 5th edition, pg, 178- 220, bailliere tindall,

London, 1984.

3 - Grace R H, Harper I A Thompson R G, Anorectal

sepsis: microbiology in relation to fistula in ano, Br.

J Surg, 69: 401.403, 1982.

4 - Sushruta; nidana sthana- Bhagandara ahhyay;

Sushruta Samhita, edited by ayurved tatva

sandeepika by ambikadatt shastri, choukhamba

sanskrit sansthan varanasi Pg. 244.

5 - Milligan E T C Morgan C N: Surgical anatomy of the

anal canal, with special reference to anorectal

fistulae, Lancet, 2,1150,1213,1934.

6 - Goligher John; Surgery of the anus rectum and

colon, 5 th edition

7 - Kshara sutra therapy in Fistula in ano and other

Ano rectal Disorders by S.K. Sharma,

K.R.Sharma,Kulwant singh- R.A.V. Publication

1994-95 , page 1-3

8 - Chakrapani datta, Arshroge adhikaara –

Chakrradatta, 2nd edition 1959, Sri laxmi

Venkteswara steam press, Bombay

9 - Ashtang hridaya uttara tantra 28/35-36,

commentry Kaviraaj Atri deo gupta 13th edition

Visamvat 2057, chaukhamba sanskrit sansthaan.

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Vol.IX    No.3  Jul-Sep 2015 Journal of  Ayurveda

 39

A Survey Study of Rujakar Vata Samprapti
Lakshana Sambandha

*Dr. Rekha Srivastava, **Dr. B. K. Sevatkar, ***Dr. Deshmukh Prashant Nareshrao

*PG Scholar, **Assistant Professor, ***PhD Scholar, Department of Roga avum Vikriti Vijanan, National Institute of

Ayurveda, Jaipur

Survey Study

Abstract –

Introduction–In the last decade has seen dramatic changes in the way we understand pain. Rather

than lookingat pain as simply a symptom of trauma, infection, inflammation, or surgery, now we see it as a
discrete disease unit - one that fundamentally alters the entire nervous system. In a major recent advances,
neuroimaging tools have allowed us to peer inside the human brain in ways once only dreamed about –

unlocking mysteries of where pain is perceived and processed, how it affects the brain, and how it can act to
change our thoughts and emotions.

Materials and Methods- This present research is very much limited to the pathological aspect of

Vata in context of the pain and present research is a survey which aimed to reveal the all corners of a
rujakarVata & its Nidansamprapti with the righteous amalgamation of modern aspect of pain pathology.
Survey proforma specially developed. In the survey study at most 500 cases have been taken to reveal the

factors responsible for the pain

Result- Out of 500 cases maximum were suffered with Stambha, followed by cases of Gaurav,Chatita,
Sancocha, Vrikkashoola, Toda, Daha, Karnaashoola, Udveshtana, Sparshasahatva, Sphurana, Tadan, Bheda,

Shirahshoola, Kartan, Siravyas, Annadravashoola, Billiary colic, Graha and Pipilikasrapti,
Sakthiutkshepanigrahati.

Discussion and conclusion- Survey study shows that there is a thorough relationship between

Vataprakopanidanalakshana & samprapti of pain.

Key Words- Vata, Rujakar Vata, Nidan-Lakshan-Samprapti

‚Ê⁄Ê¢‡Ê-

Á¬¿U∂ º‡Ê∑§ ‚ flºŸÊ ∑§ ¬˝ÁÃ ∂ÙªÙ¥ ∑§Ê Ÿ¡Á⁄ÿÊ ¬Á⁄flÁÃ¸Ã „È•Ê „Ò– ÿ„ •ÊÉÊÊÃ, ‡ÊÀÿ ÁR§ÿÊ ‚¢R§◊áÊ ∞fl¢ ‡ÊÙœ ∑§Ê
∂ˇÊáÊ ◊ÊG Ÿ ⁄„∑§⁄ ∞∑§ √ÿÊÁœ ∑§ M§¬ ◊¥ ºπÊ ¡Ê ⁄„Ê „Ò ÄÿÙ¥Á∑§ ÿ„ ‚◊ª˝ ŸÊ«∏Ë Ã¢G ∑§Ê ¬˝÷ÊÁflÃ ∑§⁄ÃÊ „Ò¢– ÿ„ •ŸÈ‚¢œÊŸ
∑§Êÿ¸ flÊÃ ∑§ ÁŸºÊŸÊà◊∑§ ¬ˇÊ ¬⁄ •ÊœÊÁ⁄Ã „Ò– ÿ„ •ŸÈ‚¢œÊŸ ∑§Êÿ¸ flºŸÊ ∑§ „⁄ ¬˝∑§Ê⁄ ∑§Ù Áøã„Ã ∑§⁄ÃÊ „Ò ÃÕÊ √ÿÊÁœ ∞fl¢
flºŸÊ ÷º ∑§ ’Ëø ‚¢¬˝ÊÁ# SÕÊÁ¬Ã ∑§⁄ÃÊ „Ò¢–
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Introduction –

Vata has given the most important attention
among the all three Doshas.1 There are many

chapters given separately to explain the Prakriti
Vikriti status of Vata in various samhitas. Mainly in
Charak Samhita sutrasthana 12

Vatakalakaliyaadhyay & Chikitsasthana 28
Vatavyadhi chapters are explaining the physiology
& pathology of Vata respectively. In this Samhita

first time Vata classified into five subtypes with the
specification of sthana & karma.2 Even many other
chapters like navegandhar-niyaadhyay, udaavarta,

vatashonita & srotoviman are given greater
importance to Vata. In physiological activities
annadana, rasmalavivek, samghatabheda,3

shtulanusrtotasambhetta, kshepta-bahirmalanam,4

dravikarana, uchitavikshepana5 are being
performed by individual Vata. Their prakopa is due

to swanidan, dhatukshaya & margavarana.6

For the first time, we have the tools to
effectively explore the impact of pain on the brain

and can use this information to create the
comprehensive interdisciplinary treatment needed to
prevent or reverse these changes. Our ultimate goal

is to lessen or stop our patient’s pain and restore and
enhance their quality of life.

This present research is very much limited

to the pathological aspect of Vata in context of

A Survey Study of Rujakar Vata Samprapti
Lakshana Sambandha

Dr. Rekha Srivastava, Dr. B. K. Sevatkar, Dr. Deshmukh Prashant Nareshrao

Survey Study

the pain. Mostly the diseases & their vatic bheda
is mentioning various types of the pain but very
specifically gulmaroga is a magnified contribution

to the pathology of pain & this chapter contributes
a detailed pathogenesis &aetiology of different pain.
Although this chapter is very much enough to

brief knowledge about the pain but the present
research is aimed to reveal the all corners of a
rujakarVata& its Nidansamprapti with the

righteous amalgamation of modern aspect of pain
pathologythe present study was planned with the
following aims and objectives.

Aims and objectives:-

To investigating the prevalence of
Vataprakopanidana, their pathological symptoms to

explain the interrelation between Nidanlakshana &
samprapti.

Material and Methods

At the most 500 cases in which pain is the

main presenting feature have been taken for the
survey study to reveal the factors responsible for the
pain. This large sample has been taken to categorize

all kind of pain & draw some reasonable points. Out
of these 500 patients 170 patients in which the cause
of pain is not known were diagnosed with the help

of USG

Observation and Results

Table 1: Showing Distribution of Types of pain in 500 Cases

S.N. Types of  pain No. of cases % of Patient

1 Stambha 143 28.6%

2 Gaurav 1 1 5 23%

3 Chatita 8 7 17.4%

4 Udveshtana 7 1.4%

5 Sparshasahatva 7 1.4%
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6 Pipilikasraptiev 1 0.2%

7 Sakthiutkshepanigrati 1 0.2%

8 VrikkaSula 2 1 4.2%

9 Sphurana 7 1.4%

1 0 Billiary colic 2 0.4%

1 1 Kartan 4 0.8%

1 2 Toda 20 4%

1 3 Daha 1 6 3.2%

1 4 Karnashola 8 1.6%

1 5 Graha 2 0.4%

1 6 Siravyas 3 0.6%

1 7 ShirahShoola 4 0.8%

18 Sancocha 40 8%

1 9 AnnadravaShoola 2 0.4%

20 Tadyat 6 1.2%

2 1 Bheda 4 0.8%

1 7 Total 500 100%

Out of 500 cases maximum 28.6% were suffered with Stambha, followed by 23% cases of Gaurav,
17.4% cases of Chatita, 8% cases of Sancocha, 4.2% cases of vrikkashoola, 4% cases of toda, 3.2% cases of

Daha 1.6% cases of Karnaashoola, 1.4% cases of Udveshtana, Sparshasahatva, Sphurana, 1.2% cases of Tadan,
0.8% cases of bheda, Shirahshoola, Kartan, 0.6% cases of Siravyas 0.4% cases of Annadravashoola, Billiary
colic, Graha and 0.2% cases of Pipilikasraptiev, Sakthiutkshepanigrahati.

Table  2 : Showing Distribution of Pain associated with Disease of  330 Patient

S.N. Disease Type of Pain Site of Pain % of Patient

1 Sandhivata Stambha Knee joint 4.24

2 Leucorrhoea Stambha Kati, Thoracolumbar region Heel 6.97

Udvestana Pindika 1.21

Sancocha Lower abdomen 1.21

Gaurav Lower abdomen,Both Leg 3.03

Chatita Lower abdomen, All joints 2.42

3 Diabetes Stambha Whole Body, Knee, Heel 2.42

Toda Knee joint 1.82

Daha Knee joint, Heel 4.85

Chatita Pindika 1.21
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4 Amavata Chatita Knee, Alljts 2.42

Gaurav Above Knee 1.21

Stambha All jts, Armjts, Kneejt 4.55

Sparshasahatva Wrist joints 1.21

5 Chikengunia Toda Extremities of finger, Finger 2.42

and palm

Stambha Hand, foot, Knee, Elbow, 3.64
Kati, Kneejt, All joints

Chatita Knee jt, All joints 2.42

Gaurav All jts, Both legs 2.73

6 Typhoid Gaurav Abdomen 0.91

Sancocha Epigastrium 0.91

7 Dhaat Gaurav Lower abdomen 1.21

Stambha Knee, Lumbar region 3.94

Sancocha Hip to legs 2.73

8 SwasaRog Stambha Chest 0.60

9 Avbahuka Sakthiutkshe- Shoulder joints 0.30

panigrahnati

1 0 Gridhrasi Sancocha Lt leg 1.21

1 1 Amoebiasis Stambha Kati 0.91

1 2 Pratisyaya KarnaShoola Ear 2.42

1 3 Dengue Sancocha Pindika 0.60

1 4 Cervical Spondylosis Stambha Shoulder joints 0.60

1 5 Lumbar Spondylosis Graha Kati 0.60

1 6 PID Toda Lower abdomen 1.82

1 7 Cervical Spondylytis Stambha Neck Region 1.82

18 Bhagandar Chatita Rectal Passage 0.91

1 9 Inguinal hernia Gaurav Rt inguinal region 0.60

Out of 330 cases maximum 6.97% were suffered with Stambha associated with disease Leucorrhoea,

followed by 4.85% cases of Daha associated with disease Diabetes, 4.24% cases of Stambha associated with
disease Sandhivata and 4.55% cases of Stambha in Amavata.
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Table 3 : Showing Distribution of Pain associated with Cause  of  330 Patient

S.N. Causes Types of Pain Site of Pain %

1 High B.P. Sphurana Upper Limb 0.60

Chatita Knee, Elbow joints 1.82

SiraVyas Knee, Heel, Hand 0.91

Stambha Lumbar Region 1.21

ShirahShoola Head 1.21

Tadyat Lumbar Region 1.21

2 Sacralization of Stambha Sacral Region 0.60
L5Vertebra

3 Severe Hematuria Chatita All joints 0.91

4 Sprain Sancocha Foot 0.91

5 Decrease IVD Space at Sancocha Cervical Region 0.91
C5-C6/C6-C7 Vertebra

6 Menorrhagia Stambha Knee joints 1.82

7 Menopause Stambha Knee joints, All joints 2.42

Chatita Kati 1.21

8 Excessive work in Gaurav Lower abdomen 1.21
Sutika Kala

9 After Stop feeding Stambha All joints 0.91

1 0 Heavy weight lifting Bheda Shoulder, Hand 1.21

Sancocha Leg 0.91

1 1 Drinking Hard Water Stambha Both Knee 0.91

1 2 Avarana Stambha Lumbar region to knee joints,
Kneejt, Kati and pindika 2.73

Sancocha Knee joints 1.21

Chatita Knee, Heel 2.42

1 3 Excessive Urination Tadyat Both legs 0.60

Out of 330 cases maximum 2.73% were suffered with Stambha associated with cause Avarana,

followed by 2.42 % cases of Chatita associated with cause Avarana, Same % cases of Stambha due to
Menopause and 1.86% cases of Chatita due to High B. P.
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Table 4 : Showing Distribution of Pain associated with USG of  170 Patient

S.N. Types Of Pain Site Of Pain USG %

1 Gaurav Lower abdomen PID 11.74

2 Udvestana 1 .76

3 Chatita 4.70

4 Sparshasahatva 1.18

5 PipilikaSraptiEv 0.59

6 Stambha 1 .76

7 VrikkaShoola Renal angle, B/L Renal Calculus 12.35
loin to groin, Rt Renal Calculus
Loin, Lt Renal Calculus

Loin to groin Lt Hydronephrosis

8 Sphurana Rt iliac region Rt VUJ Calculus 2.35
Lt renal angle Lt renal Calculus

Groin region Lt VUJ Calculus

9 Chatita Groin Region Lt Ureteric Stone 2.35

1 0 Billiary Colic Rthypochondrium Cholelithiasis 1.18

1 1 Gaurav Testicular region Rt hydrocele, 1.18
Lt hydrocele

1 2 Gaurav Lower abdomen Small gut loops are prominent 0.59

1 3 Sparshasahatva Rt iliac region Appendicitis 0.59

1 4 Kartan Lower abdomen Sub Mucosal fibroid 0.59

1 5 Gaurav Lower abdomen Gr 1 enlarged Prostrate 0.59

1 6 Sphurana Lower abdomen Gr 1 enlarged Prostrate 0.59

1 7 Chatita Lower abdomen Gr 2 enlarged Prostrate 1.18

18 Gaurav Lower abdomen Hepatomegaly, 2.35

Gr 2 enlarged Prostrate

1 9 Gaurav Chest Rt Pleural Effusion 1.18

Out of 170 cases maximum 12.35% cases of Vrikka Shoola associated with Calculus,11.74% cases were

suffered with Gaurav in lower abdomen associated with disease PID, followed by 4.70% cases of Chatita
associated with disease PID.
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Out of 170 cases maximum 4.70% were
suffered with Chatita associated with cause

Cervicitis, followed by 4.12 % cases of Gaurav
associated with cause Leucorrhoea, Udavarta.2.94 %
cases of Chatita due to Leucorrhoea and Sancocha

due to amenorrhoea associated with Lt ovarian cyst.

Discussion & Conclusion

Acording to chakrapani Acharya roga is

nothing but the ruja.7 Aim is the presenting feature
in every disease and it is the important factor by
which patient come to doctor. In Gulma chapter

Acharya charaka states that shool is due to
obstruction of vata by vitiated kapha and pitta.8 In

the Classic given that ““¡Ë¥¡ ‡flÊÃÊºÎÃŸÊÁSÃ M§¡Ê‡Ê˜””
here we had tried observe this quotation on different

population. It is our sincere effort to make this
important factor easier in our day to day practise.

By this study we conclude that how the

property of dosha can produce pain.Which have
been concluded in following points.

Types of pain

Chatita– This type of pain is associated with
shotha.In this type of pain Circulation is obstructed
due to shotha. In Leucorrhoea 5.36%,Diabetes

1.21%,Amavata 2.42%,Chikengunia 2.42%,Bhagandar
0.91%, Due to High bp 1.82%, Severe hematuria
0.91%, Menopause 1.21%, Avarana 2.42% Ureteric

Calculus 2.35%.Grade 2 enlarged prostrate 1.18%,
Grade 3 enlarged prostrate 0.59%, Retension of urine
0.59%,Endometritis 1.77%, Cervicitis 4.70%,

Menorrhagia 1.18%, in perimenopausal period
0.59%.

Stambha- This type of pain is due to

Vriddhi in Avaisadyaguna of Vata. In Sandhivata
4,24%, Leucorrhoea 8.15%, Diabetes 2.42%,
Amavata 4.55%, Chikengunia 3.64%, Dhaat 3.94%,

Swasrog 0.60%, Amoebiasis 0.91%, C.Spondylosis
0.60%,C.Spondylitis 1.82%, due to High bp 1.21 %,
Sacralization 0.60%, Menorrhagia 1.82%, Menopause

2.42%, After stop feeding o.91%, Drinking hard water
0.91%, Avarana 2.73%. .

Gaurav- Gaurav type of pain is due to sanga

of Vata by Guruguna of Kapha. In Leucorrhoea
7.15%, Amavata 1.21%, Chikengunia 2.73%, Typhoid
3.26%, Dhaat 1.21%, Inguinal hernia 0.60%,PID

11.74%,Hydrocele 1.18%, Grade 1 enlarged prostrate
0.59%,  Grade 1 enlarged prostrate 2.35%, pleural

effusion 1.18%,  Due to Excessive work in sutika kala
1.21%,small gut loops enlarge 0.59%, Ovarian cyst
1.18%,UB Mass 0.5i%, Dermoid cyst 0.59%,Vaginitis

1.18%, Abortion 0.59%.

Sankocha –Sancocha type of pain is due to
Vriddhi of Kharatvaand Rukshatvaguna of vata and

by increase of these gunas leads to Sanga of Vata.
In Leucorrhoea 1.21%, Typhoid 0.91%, Dhaat
2.73%,Dengue 0.60%, due to Sprain 0.91%, Decrease

IVD Space 0.91%, Heavy wt lifting 0.91%, Avarana
1.21%, Ovarian cyst 2.94%.

Vrikkashoola– This type of pain due to

Obstruction of circulation by stone.This shoola is due
to Sanga of Jalasamvahana.12.35% cases of
Vrikkashoola are found

Billiary colic – This type of pain may be
due to Sanga of bile circulation by stone Cases of
billiary colic 1.18% are found.

Gridhrasi– This is a type of pain due to
VriddhiChalatva and Saratvaguna of Vata. Cases of
Gridhrasi 1.21% are found.

Bheda– This type of pain due to Vriddhi of
Chala and Vaishadyaguna of Vata. Due to Heavy
weight lifting 1.21%cases are found

Udavarta – This type of pain may be due
to Apanavayudusti. Cases of udavarta in female
7.65%, and in male 10% are found..

Udveshtana - This is type of cramp. This
type of pain may be due to Sukshma, Laghu and
Chalaguna of Vata. In Leucorrhoea 1.21% cases of

udveshtana are found..

Annadravashoola – Drava-
dhukdhukiivahridyam, this pain means just after

heavy meal heart pulsate rapidly, this may be due
to Ruksha and chalaguna of Vata. Cases of
Annadravashoola 1.18% are found.

Tadan – This type of pain may be due to
Rukshaguna of Vata. Due to High bp 1.21%,
Excessive urination 0.60% cases are found.

Sparshasahatva – means Tenderness, pain
in touching, this may be due to Vaishadya,
Roukhshya and Sukshmaguna of Vata. In disease
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Amavata 1.21%, Appendicitis 0.59% cases are found..

Pipilikasraptiev – It is a type of

Hyperaesthesia and this may be due to Vaishadya,
Roukhshya and Sukshmaguna of Vata.

Sakthiutkshepanigranhati – This type of

pain may be due to defect in Muscle, Motor neuron,
Blood circulation. In Avbahuka 0.30% cases are
found..

Sphurana – This is a type of pulsation,
which may be in Dhamani, Muscle etc.this may be
due to Chalaguna of Vata. Due to High bp

0.60%,calculus 2.35%, Grade 1 enlarged prostrate
0.59% cases are found..

Kartan – Cutting type of pain, this may be

due to Chalaguna of Vata. Due to sub mucosal
fibroid 0.59%, Bulky uterus 0.59% cases are found. .

Toda – Pricking type of pain, this may be due

to Sukshmaguna of Vata. In Diabetes 1.82%,
Chikengunia 2.42%, PID 1.82% cases are found.

Daha – Burning sensation, this may be due

to Ushnaguna of Pitta and Chalaguna of Vata. In
Diabetes 1.82% cases are found..

Graha – This type of pain may be due to

Sanga of Vata by Manda, Guru, Pichchhilaguna of
Kapha. In Lumbar spondylosis 0.60% cases are
found..

Vyas – Means Dilatation, This type of pain
may be in effort of expanding Vata between the
process of Sanga and Vimargagaman.  In High bp

0.91% cases are found..

Shirahshoola – This type of pain may be
due to increase ICP. In High bp 1.21% cases are

found.

Karnashoola - This type of pain may be
due to infection. Due to Pratishyay 2.42% cases are

found.

Conclusion

According to the survey we can conclude

that in every type of Ruja or Shoola there is vitiation
of Vatadosha. Among Tridosas, Vata Dosa has more
importance for the pathophysiology of pain.
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Role of Asthishrankhala in early mobilization for the
management of Asthi- bhagna w.s.r.to Colle’sfracture
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Clinical Study
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Abstract:

Colle’s fracture is the commonest fracture in people above forty years of age, and is particularly
common in women because of post-menopausal osteoporosis.So the problem faced by the medical
practitioner regarding colle’s fracture provides much scope for systematically study.Inpresent study clinical

evaluation was done to evaluate the effect of Asthishrankhala (Cissusquadrangularis Linn.).30 registered,
clinically diagnosed and confirmed patients of colle’s fracture were selected for the present clinical trial from
OPD/IPD of NIA, Jaipur. They were randomly divided in 3 groups following of 10 patients each, Group A-

treated with only external application, Group B-treated with only internal application and Group C-treated
with both external and internal application of Asthishrankhala (Cissusquadrangularis Linn.). At the end of
study it was found that results were highly significant in group B & C (Combined therapy).

‚Ê⁄Ê¢≥Ê —

∑§Ù‹Ë‚ »˝∏§B§⁄ •ÊÿÈ flª¸ 40 ∑‘ ™§¬⁄ ◊¥ ’„ÈÃÊÿÃ ‚ Á◊‹Ÿ flÊ‹Ë √ÿÊÁœ „Ò– ¬ÈL§·Ù¥ ∑§Ë •¬ˇÊÊ ◊Á„‹Ê•Ù¥ ◊¥ ◊ÊÁ‚∑§
œ◊¸ ‚◊ÊÁ# ∑‘ ¬pÊÃ „ÙŸ flÊ‹ •ÁSÕ ˇÊÿ ∑‘ ∑§Ê⁄áÊ ‚Ê◊ÊãÿÃÊ ÖÿÊºÊ ¬ÊÿÊ ¡ÊÃÊ „Ò– ¬˝SÃÈÃ ÁøÁ∑§à‚Ëÿ •äÿÿŸ ©Q§ ⁄Ùª ¬⁄
•ÁSÕ üÊ¢π‹Ê •ÊÒ·Áœ ∑§Ê ¬˝÷Êfl ºπŸ ∑‘ Á‹ÿ Á∑§ÿÊ ªÿÊ „Ò– ⁄Ê.•Ê.‚.¡ÿ¬È⁄ ∑‘ •ãÃ⁄¢ª ∞fl¢ ’Á„⁄¢ª Áfl÷Êª ‚ ∑È‹ 30
⁄ÙªËÿÊ¥ ∑§Ê øÿŸ Á∑§ÿÊ ªÿÊ Á¡ã„ ÃËŸ ‚◊Í„Ù ◊ ’Ê°≈Ê ªÿÊ– ª˝È¬-(•) ∑‘fl‹ ’Ês ©¬ÿÙª Á∑§ÿÊ ªÿÊ– ª˝È¬-(’) ∑‘ fl‹
•ÊèÿÊãÃ⁄ ©¬ÿÙª Á∑§ÿÊ ªÿÊ– ª˝È¬-(‚) ºÙŸÙ Ã⁄„ ‚ ©¬ÿÙª Á∑§ÿÊ ªÿÊ– ÁøÁ∑§à‚Ëÿ •äÿÿŸ ∑‘ ©¬⁄ÊãÃ ◊ ºπÊ ªÿÊ Á∑§
ª˝È¬-(’), ª˝È¬-(‚) ◊ ¬Á⁄áÊÊ◊ ‚ÊãÅÿ∑§Ëÿ M§¬ ‚ ©à‚Ê„ ¡Ÿ∑§ ¬Êÿ ªÿ–
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Introduction

Colle’s fracture is a fracture at the distal end
of the radius, at its cortico-cancellous junction
(about two cm from the distal articular surface) with

typical displacement.1 It mostly results from a ‘slip
and fall’ on an outstretched hand. No detailed
description of this disease is available in ancient text.

Colle’s fracture may be correlated with a type of
kandbhagna describe in twelve type of Kandbhagna
in Sushuta Samhita Nidansthan2.

It is the commonest fracture in people above
forty years of age, and is particularly common in
women because of post-menopausal osteoporosis3.

So the problem faced by the medical practitioner
regarding colle’s fracture provides much scope for
systematic study.

Few traditional practitioners specifically
dealing with fractures, called ‘Bone setters’, have
been effectively using herbal drugs over many

centuries. Many of these drugs are simple, easily
available, cost effective and potent.

For an un-displaced fracture immobilization

with below elbow plaster cast for six week is standard
treatment and for displaced fracture standard
management is manipulative reduction followed by

immobilization with Colle’ scast.4

The scientific evaluation of such drugs along
with their fundamental principles is essential for their

universal acceptance. Hence in this study an attempt
is made to prepare a drug about which there are
textural references regarding Asthibhagna Sandhan.

Through clinical trial in the present study it has been
tried to prove the efficacy of the Asthishrankhala in
early mobilization for the management of Colle’s

fracture.

There are so many complications of plaster
treatment. some of this are impairment of circulation

(tight cast), plaster sores, excessive pain, disturbed

Role of Asthishrankhala in early mobilization for the
management of Asthi- bhagna w.s.r.to Colle’sfracture

Dr. Jain Neetu, Dr. Jain Vineet Kumar, Dr. Kumar Alok, Dr. Pandey Brij Bhushan

Clinical Study

sleep, recurrence of swelling over toes or swelling
over toes or fingers, low grade fever, soakage of the

plaster.5

There are various fractures healing promoter
drug described in Ayurveda books6 and

Asthishrankhalais one of them7. So I have decided
to evaluate the effect of the drug in early
mobilization in the management of colle’s fracture.

Aims And Objectives:

Primary Aim-

l To decrease the period of immobilisation

Secondary Aim-

l To evaluate the efficacy of Asthishrankhala

l To evaluate the effect of Asthishrankhala on

healing time

l To provide cheap, economic and side effect free
drug

Materials & Method:

Selection of Patient- 30 clinically
diagnosed Patients of Colle’sfracture have been

selected from the OPD & IPD units of P.G.
Department of ShalyaTantra, NIA, Jaipur.

A) Age group: Between 30-70 yrs.

B) Sex: Either Sex

C) Study Design : Randomized

D) Study Center : Uni-central

E) Sample Size and Method: Total 30 Patients

Trail Methodology-

The modern methodology for trial & statistic

design was suitably adopted for the present study.
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Simple Random Sampling-

The selection of patient for the present study

was done in a randomized design. Here, the every
unit of the population had an equal chance of being
selected, which sometimes called as ‘unrestricted

random sampling.

Grouping of Patients

30 registered, clinically diagnosed and

confirmed patients of colle’s fracture were selected
for the present clinical trial and randomly divided in
following three groups of 10 patients each.

GROUP-A:

Drug used: Asthishrankhala Lepa

Drug Dosage: 15gmsChurnamixed with water, after

every 24 hrs.Lepa was changed.

Site of lepa: At the fracture site and 3cm above and
below the fracture site

Preparation method: The lepa was prepared daily
with water.

GROUP-B:

Drug used: Asthishrankhala Churna

Drug Dosage: 3gms. BD, with cow’s milk as
Anupana.

Preparation method: The Churnawas prepared in
NIA pharmacy.

Group-C:

Drug used: Asthishrankhala Churna &
Asthishrankhala Lepa.

Drug administration: As mentioned above for

both, Asthishrankhala Churna and Asthishrankhala
Lepa. The Churna was administered internally,
whereas Asthishrankhala Lepa was applied

externally.

Duration of Clinical Trial-

Duration of immobilization - 4 weeks

Duration of oral drug administration - 6weeks

Duration of Lepa - 2weeks

Inclusion Criteria-

l Patients of age group 30-70 yrs. of either sex.

l Patient is willing for trail and ready to give
informed consent.

l Patient having Colle’sfracture which can be
reduced by closed reduction method with or
without general anaesthesia.

It is not possible to find all these features in
all the patients but the presence of maximum
features was the main stay of diagnosis.

Exclusion Criteria-

l Patient is not willing to undergo trials or refused
to give informed consent

l Patients below 30 yrs. or above 70 yrs. of age.

l Patients having TB, Hypertension, Diabetes,
Cardiac disorder or some constitutional disorder.

l All fracture other thanColle’s fracture.

l Open fracture.

l Multiple fractures.

l Subluxation of the inferior radio-ulnar joint.

l Colle’s fracture having significant angulation and
deformity.

l Fracture required open reduction and internal
fixation.

Investigations:

X- Ray - X ray was taken on day 1 to
diagnose the fracture, its type, severity and
prognosis. The follow up x ray was taken at the end

of third week, & six week.

Serum alkaline phosphate - On day 1, at
3 weeks, at 6weeks.

Observation of Patient During Treatment:

Standard treatment for colle’s fracture –
Immobilisation for six weeks

Duration of study:  6 weeks.

Time interval for assessment of progress: Weekly.

Presentation of observation: Through tables &

Graphs.
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Assessment Criteria:

The improvement in the patient was assessed

mainly on the basis of relief in the cardinal sign &
symptoms of disease.

A) Subjective criteria-

1) Pain

2) Swelling

3) Loss of function:

B) Objective Criteria-

1) Tenderness:

2) Callus assessment:

Observations And Results:

The observations and results in all the three
groups have been made in the present work under

the following headings.

Demographic profile-

Demography of general profile - it includes

incidence of age, sex, marital status, education,
occupation, economic status etc.

Results of therapeutic Trial-

It includes results on various parameters in
all three groups of 30 patients registered for current
clinical trial to evaluate the efficacy of

Asthishrankhala in the management of colle’s
fracture.

While anchoring the study, total 35 patients

were registered on the basis of inclusion criteria from
IPD & OPD of NIA. Among all the patients enrolled
for the study 5 patients failed to complete the study

due to non-compliance of the protocol or were
withdrawn due to various reasons. Remaining 30
patients were assorted in to 3 groups.

(Table-I) Comperative Assessment Of Symptomatic Relief (In %) In Group A, B & C

S. No. Symptom Group A Group B Group C

1 Pain 42.86 73.34 84.62

2 Swelling 35.72 76.93 64.29

3 Tenderness 38.10 27.28 60.00

4 Loss of function 42.86 56.25 64.29

(Table-II) Assessment Of Pain In Group A, B & C

Sr. Group n Mean Mean Mean Mean SD SE t P Res-

No. B T A T Diff. Relief (±) (±) value value ults

1 GROUP A 1 0 1.4 O.8 0.6 42.86 0.51 0.16 3.67 < 0.005 S

2 GROUP B 1 0 1.5 0.4 1.1 73.34 0.56 0 . 1 7 6.12 < 0.001 HS

3 GROUP C 1 0 1.3 0.2 1.1 84.62 0.56 0 . 1 7 6.12 <0.001 HS

(Table-III) Assessment Of Swelling In Group A, B & C

Sr. Group n Mean Mean Mean Mean SD SE t P Res-

No. B T A T Diff. Relief (±) (±) value value ults

1 GROUP A 1 0 1.4 0.9 0.5 35.72 0.53 0.16 3.0 < 0.05 S

2 GROUP B 1 0 1.3 0.3 1 76.93 0.47 0.19 6.70 < 0.001 HS

3 GROUP C 1 0 1.4 0.5 0.9 64.29 0.56 0 . 1 7 5.01 <0.001 HS
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after menopause, there is 25-30% loss of bone
density in females. This post-menopausal

osteoporosis is responsible for increased incidence
of colle’s fracture in females.

Occupational Status- In the present study

incidence of colle’s fracture was maximum in house
wives (56.67%) followed by govt job employee
(13.33%), farmer (10%), businessmen (6.67%),

retired employee (6.67%)  Labourer 1 (3%) & student
(3%). So number of incidence of colle’s fracture is
different in patient with different occupation. This

may be due to the number of patients included in the
study was limited and due to random selection of
patient. But number of house wives was significantly

higher than others. This may be due to their nature
of work. Women use to work for long hours in wet
surface, like in bathroom which puts lot of chance

to slip.  Secondly due to lack of nutritious diet and
due to hormonal imbalance which leads to
osteoporosis in them.

Prakruti- In this study almost half (47%) of
the patients were from Vata-Pitta Prakruti. This is
may be due to active nature of VataPrakruti people

as well as they may have more fragile bones. These
might be reasons that fractures are more reported
in Vata Prakruti people.

Signs and symptoms -The most common
signs and symptoms observed in fractured patients
were pain, swelling and tenderness. To assess these

signs and symptoms they are graded as per their
characters. The aim of this clinical study was to
assess the effect of Asthishrankhala on fracture

healing, pain & swelling tenderness. After 6 weeks
treatment % relief in pain in group A, B and C was
42.85 (p<0.005), 73.33 (p<0.001) and 84.61

(p<0.001) respectively. Hence these observations
indicate that Asthishrankhala has analgesic activity.

There was drastic reduction of swelling after

administration of drug. After 6 weeks treatment %
reduction in swelling in group A, B and C was 35.71
(p< 0.01), 76.92 (p< 0.001) and 64.28 (p<0.001)

respectively. These results indicate the efficacy of
drug in reduction of swelling.

There was also reduction in tenderness after

administration of drug. After 6 weeks treatment %
reduction in tenderness in group A, B and C was

38.09 (p< 0.001), 27.27 (p< 0.01) and 40 (p<
0.001) respectively. These results indicate the

efficacy of drug in reduction of tenderness. Effect on
these signs and symptoms of inflammation indicate
about anti-inflammatory nature of Asthishrankhala.

Callus formation, a part of initial fracture
healing is influenced by various factors.  Age is one
of the important factor that influence callus

formation.  In younger patients callus formation and
fracture healing is early as compare to the adults and
elderly. This might be due to the increased

vascularity as well as ability of cells of periosteum
to differentiate more in younger individuals. In this
study although most of the patient were older age

group yet callus formation was good in these older
age patient due to Asthishrankhala. Callus formation
is also dependent on part of bone involved. Callus

formation is more in diaphyseal fractures than in
metaphysical fractures. As this study was specified
to fracture of lower end of radius where callus

formation should be poor but due to Asthishrankhala
callus formation was also good in this part of bone.
In group C Callus formation was good incomparison

to group A & B. In this study grading of callus
formation was not done because it was very difficult
to grade callus formation radio logically.

Action of Drugs-

In the present study the action of trial drug
Asthishrankhala could be explained on the basis of

their Rasa, Guna, Veerya and Vipaka&
pharmacological action.

Asthishrankhala have Sandhaniya,

Raktaprasadaka nature8. It also have Ushna Veerya
nature9 which may responsible for the reduction of
the swelling around fracture area as well as helps to

penetrate it in to local tissue for action.
Asthishrankhala has kapha vata-shamaka nature10

mayreduce the local oedema.

Due to Madhura Rasaproperity of
Asthishrankhala11 local Vata Dosha Shamana takes
placed so that pain is reduced. Chemically

Asthishrankhala has calcium oxalate, carotene and
ascorbic acid which are responsible for early callus
formation.12
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Abstract:

The study was conducted in 33 clinically diagnosed patients of Jaanusandhigatavata. These patients
were divided into three groups of 11 patients each. In group A patients were treated with Rasnaguggulu, 1
gram three times in a day and Rasnapanchak Kwath 30 ml two times in a day for 30 days. In group B

patients were treated with Jaanu Basti of Dashamooladi Taila for 14 days. In group C patients were treated
with Rasnaguggulu, 1 gram three times in a day and Rasnapanchak Kwath 30 ml two times in a day for 30
days and Jaanu Basti of Dashamooladi Taila for 14 days simultaneously. It was observed that maximum

percentage of relief was in group C (71.06%) followed by group A (67.14%) and minimum percentage of relief
was in group B (54.06%). No side effects were noted in any of the patient during the trial.

Key words: Sandhigatavata, Jaanu Basti

‚Ê⁄UÊ¥‡Ê-

¬˝SÃÈÃ ÁøÁ∑§à‚Ëÿ •äÿÿŸ ◊¥ ¡ÊŸÈ‚ÁãœªÃ flÊÃ ∑§ 33 ⁄UÊÁªÿÊ¥ ¬⁄U ¬ÍáÊÊ¸flÁœ •äÿÿŸ Á∑§ÿÊ ªÿÊ– ©Ÿ∑§Ê ÃËŸ flªÊZ
◊¥ ’Ê°≈UÊ ªÿÊ ÃÕÊ “flª¸-∞” ∑§ ⁄UÊÁªÿÊ¥ ∑§Ê ⁄UÊFÊ ªÈÇªÈ‹È 1 ª˝Ê◊ ÁŒŸ ◊¥ ÃËŸ ’Ê⁄U •ÊÒ⁄U ⁄UÊFÊ¬¥ø∑§ `§ÊÕ 30 Á◊‹Ë ÁŒŸ ◊¥ ŒÊ
’Ê⁄U ÁŒÿÊ ªÿÊ– “flª¸-’Ë” ∑§ ⁄UÊÁªÿÊ¥ ∑§Ê ⁄UÊFÊ ªÈÇªÈ‹È 1 ª˝Ê◊ ÁŒŸ ◊¥ ÃËŸ ’Ê⁄U •ÊÒ⁄U ⁄UÊFÊ¬¥ø∑§ `§ÊÕ 30 Á◊‹Ë ÁŒŸ ◊¥ ŒÊ
’Ê⁄U ∞fl◊˜ Œ‡Ê◊Í‹ÊÁŒ ÃÒ‹ ‚ 14 ÁŒŸ Ã∑§ ¡ÊŸÈ’ÁSÃ ŒË ªÿË– ß‚ ÁøÁ∑§à‚Ëÿ •äÿÿŸ ◊¥ ÿ„ ¬ÊÿÊ ªÿÊ Á∑§, ‚flÊ¸Áœ∑§
¬Á⁄UáÊÊ◊ “flª¸-‚Ë” ◊¥ (71.06 ¬˝ÁÃ‡ÊÃ) Ãà¬‡øÊÃ˜ “flª¸-∞” ◊¥ (67.14 ¬˝ÁÃ‡ÊÃ) ∞fl¥ “flª¸-’Ë” ◊¥ (54.06 ¬˝ÁÃ‡ÊÃ) ¬Á⁄UáÊÊ◊
Á◊‹¥– ÁøÁ∑§à‚Ëÿ •äÿÿŸ ∑§ ŒÊÒ⁄UÊŸ Á∑§‚Ë ÷Ë ⁄UÊªË ◊¥, Á∑§‚Ë ÷Ë ¬˝∑§Ê⁄U ∑§Ê •flÊ°Á¿UÃ ¬˝÷Êfl Ÿ„Ë¥ ¬ÊÿÊ ªÿÊ–
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Introduction: -

Ayurveda is the most ancient science of life.

The aim of Ayurvedic  system of medicine is not only
to cure the disease but also maintain the health of
healthy persons, because Ayurveda is the system of

medicine which maintain physical, Psychological as
well as spiritual values of human being.

In this era all system of medicine of this

world are looking towards Ayurvedic system of
medicine, with a hope of maintain the health of
healthy persons, because the Ayurveda have a

treasure of herbal medicine and it’s texts  have the
effective description of Ritucharya, Dincharya,
Yoga, Aahar-Vihar vidhi in all Ayurvedic text.

In most of Ayurvedic classics there are eight
types of diseases that severely affect the health and
mostly associated with complications. These disease

are very challengeable to all system of medicine,
these disease are, Vatavyadhi, Ashmarim, Kushtha,
Prameha, Udara Roga, Bhagandara, Arsha and

Grahani.1

Among these maharoga the vatvyadhi is
described first in classics, because the vatvyadhi

includes Neurological, Musculoskeletal, Connective
tissue, Bone and joint disorder. Sandhigatavata is
also a vatvyadhi and it can be correlates to

musculoskeletal disorders which affect bone and
joint.

Acharya Charak2 and Vagabhatta3 described

the disease as name of Sandhigataanil with
symptoms of Shotha (swelling), Vatapurnadri-
tisparsha (on palpation revealed as air filled beg),

and pain with Prasaran and Aakunchan
(movements).

Acharya Madhav, described that Hanti

Sandhigatah (loss of functions) is main symptom of
this disease.

Clinical evaluation of efficacy of ‘Rasnaguggulu’
‘Rasnapanchak Kwath’ and ‘Jaanu Basti’ in the management

of Sandhigatavata (Osteoarthritis)

Dr. Girdhar, Dr. Chandra Bhanu Sharma, Dr. Jai Prakash Singh

Clinical Study

Sandhigatavata has co-similar on the basis
of clinical feature described in the modern medical
science named as Osteoarthritis (OA). OA is defined

as a chronic joint disorder with progressive softening
and disintegration of articular cartilage and bone at
joint margin called Osteophytes and capsular fibrosis.

OA is clinically represented as joint pain in all
around the joints, stiffness usually occurs after the
period of rest or inactivity. Tenderness, Crepitus and

Functional Impairment are also may found in OA.

Aims And Objectives Of Study

1 . Conceptual and clinical study on

Jaanusandhigatavata (Osteoarthritis of knee
joint).

2. To evaluate the efficacy of Rasnaguggulu and

Rasnapanchak Kwath in the management of
Jaanusandhigatavata (Osteoarthritis of knee
joint).

3. To evaluate the efficacy of Jaanu Basti in the
management of Jaanusandhigatavata
(Osteoarthritis of knee joint).

4. To evaluate combined efficacy of
Rasnaguggulu, Rasnapanchak Kwath and
Jaanu Basti in the management of

Jaanusandhigatavata (Osteoarthritis of knee
joint).

Materials & Method

A. Selection of cases: -

39 clinically diagnosed patients of
Jaanusandhigatavata (Osteoarthritis of knee joint)

were selected from Arogyashala outdoor patients &
indoor patients of National Institute of Ayurveda,
Jaipur.

B. Inclusion criteria

1) Patients of age group 30 to 70 year of either sex.
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2) Patients with sign and symptoms of
Jaanusandhigatavata.

3) Patients with Chronicity of less than 3 years.

4) Patients who were signature/Thumb marked the
consent form for the trial.

C. Exclusion criteria

1) Patients who were below age of 30 year or over
age of 70 years.

2) Patients with Chronicity of more than 3 years.

3) Patients who were suffering from Paralysis, Septic
arthritis, Brucellosis, Pyogenic Osteomylitis,

Rheumatoid arthritis, Gout, Ankylosing or
Traumatic arthritis.

4) Patients who were suffering with neoplasm of

spine and other complicated disease like
Congestive cardiac failure, Diabetes mellitus,
Hypertension etc.

5) Patients who were raised value of Serum Uric acid
than normal value.

6) Patients with extremely reduce of joint space.

D. Administration & Dose of drugs

39 clinically diagnosed patients of

Jaanusandhigatavata were registered for trial and
they were divided randomly in three groups. In
group A, 11 patients were treated by

Rasnaguguulu 1 gm three times in a day with
lukewarm water and Rasnapanchak Kwath 30 ml
two times in a day for 30 days. In Group B, 11

patients were treated by Jaanu Basti for 45
minutes once a day for 14 days, with
Dashamooladi Taila. In group C, 11 patients were

treated by Rasnaguguulu 1 gm three times in a
day with lukewarm water and Rasnapanchak
Kwath 30 ml two times in a day for 30 days with

Jaanu Basti for 45 minutes once a day for 14 days,
with Dashamooladi Taila. 06 patients were
dropped out from the trial.

E. Criteria for withdrawal

During the course of trial if any serious
condition or any serious adverse effect which require

further treatment or patient himself want to
withdrawn from the trial and managed by the
direction of principle investigator.

F. Trial drugs

1. Rasnaguggulu

S.N. Drugs Botanical Name Part Used Quantity

1 Rasna Pluchea lanceolata Leaf 4 Part

2 Shuddha Guggulu Commiphora mukul resin 5 Part

3 Gou Ghrit As per Requirement

2. Rasnapanchak Kwath

S.N. Drugs Botanical Name Part Used Quantity

1 Rasna Pluchea lanceolata Leaf 1 Part

2 Amrita Tinospora cordifolia Stem 1 Part

3 Devdaru Cedrus deodara Heart Wood 1 Part

4 Shunthi Zingeber officinale Rhizome 1 Part

5 Erand Ricinus communis Moola 1 Part
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3. Dashamooladi Tail (Kalpit Yoga for Jaanu basti)

S.N. Drugs Botanical Name Part Used Quantity

1 Bilwa Aegle marmelos Moola 1 Part

2 Agnimanth Premna mucronata Moola 1 Part

3 Shyonak Oroxylum indicum Moola 1 Part

4 Patla Stereospermum suaveolance Moola 1 Part

5 Gambhari Gmelina arborea Moola 1 Part

6 Shalparni Desmodium gangeticum Moola 1 Part

7 Prishniparni Uraria picta Moola 1 Part

8 Brihti Solanum indicum Moola 1 Part

9 Kantkari Solanum surattense Moola 1 Part

1 0 Gokshur Tribulus terrestris Moola 1 Part

1 1 Bala Sida cordifolia Moola 1 Part

1 2 Ashwagandha Withania somnifera Moola 1 Part

1 3 Tila Tail Sesamum indicum Seed’s Oil As per Requirement

All three drugs were prepared in NIA
Rasayan shala according to classical instructions
(Bhavprakash & Sharangdhar Samhita).

G. Duration & Follow up Study

1 . 30 days for oral drugs.

2. 14 days for Jaanu Basti

3. Patients were followed up after 7 days regularly.

H. Method of administration of Jaanu Basti

A boundary was made-up with flour paste of

Urada, in the Jaanu Pradesh (knee joint) and
lukewarm Dashamooladi taila was poured and
retained for 45 minutes daily for 14 days. The oil was

changed frequently for maintaining the temperature
of the oil to a particular level. Oil for Jaanu Basti was
change after seven days.

I. Criteria of assessment

During the trial patients were assessed on
these following parameters

1 . Subjective improvement

2. Objective improvement

1. Subjective improvement: - All
registered patient for clinical trial were assessed on

the following sign and symptoms of
Jaanusandhigatavata.

a) Sign & Symptoms

1 . Shoola (Pain) :- Assessment of pain was by Visual
Analogue Scale

2. Shotha (Edema)

3. Vatapurnadritisparsha.

4. Sparshaasahyata (Tenderness)

5. Crepitation

6. Walking time for 30 meters

7 . Stabdhata (Stiffness)

8. Hanti Sandhigatah (Loss of functions)

9. Functional Capacity

10. Ushnata (Warmthness)

b)  Parameter

Western Ontario & McMaster universities
index (WOMAC)
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Pain

The assessment of pain was done under

Visual Analogue Scale (VAS).

Shotha (Oedema)

Shotha was measured in cm in accurate

middle of affected knee joint in completely expanded
leg. Shotha was not graded by any grading method.

Vatapurnadritisparsha

Vatapurnadritisparsha condition was
assessed only on present and absent grading method.
0 grading was given when Vatapurnadritisparsha

condition was not found in patients and 1 grading
was given when Vatapurnadritisparsha condition
was found in patients.

Ushnata (Warmthness) and Crepitations
of effected joint and were also graded by present and
absent method of grading.

Sparshaasahyata

Sparshaasahyata, the tenderness was
assessed by The Ritche Scale of tenderness. This

scale has four point of grading 0, 1, 2 and 3.

0 Means no tenderness at all.

1 Means tenderness without Vinci voice by the

patients.

2 Means tenderness with Vinci voice by the
patients.

3 Means tenderness with disconnect the touch of
examiner.

Stabdhata (Stiffness), Hanti

Sandhigatah (Loss of function) and Functional
Capacity were measured by Womac criteria of
arthritis.

Western Ontario & McMaster Universities
Osteoarthritis index (WOMAC), has total 24 questions
in itself.

Each question has five type of grading 0 to
4. 0 means no severity, 1 means mild/slight severity,
2 means moderate severity, 3 means severe

condition, 4 mean extreme severity.

So after this grading, the grading was in
between 0 to 96.

Walking Time

We measure the time in seconds, which was

taken by the patients for 30 meter of walking,
without any grading.

2. Objective improvement:- Following

investigations were assessed as Objective
improvement

a) Laboratory Investigations

1 . Hemoglobin gm %

2. Total Leucocytes Count

3. Differential Leucocytes Count

4. Erythrocyte sedimentation rate

5. Serum Calcium

b) Radiological investigations

X-Ray (Knee joint AP/Lateral)

J. Improvement in sign & symptoms was
assessed as follows

Complete relief : - 100%

Marked relief : - 75 – 99%

Moderate relief : - 50 – 75%

Mild relief : - 25 – 50%

No relief : - 00 – 25%

Observations & Results

In demographic profile we found that
maximum number of patients were from 41-50 age
group 14 (35.90%) patients, Female gender 20

(51.28%) patients, Primary education 10 (25.64%)
patient, Hindu religion 31 (79.48%) patients, Poor
community 15 (38.46%) patients, Married 33

(84.62%) patients, Labor class 14(35.90%) patients,
Hard works load 17 (43.59%) patients, Sadharan
Pradesh 20 (51.28%) patients, Vegetarian society 26

(66.66%) patients, Equal in Samashan, Kaal Bhojan
and Adhyashan dietary habits 15 each (38.46%)
patients, Katu Rasa in diet 29 (74.35%) patients,

Ushna Aahar 24 (61.53%) patients, Tea/coffee
addiction 25 (64.10%) patients, Significant family
history 24 (61.53%) patients.

In constitutional profile we found that
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maximum number of patients were in Samyak Nidra
17 (43.60%) patients, Samagni 16 (41.02%) patients,

Madhyam Koshtha 21(53.84%) patients, Vataja Nadi
Prakriti 15 (38.46%) patients, Vata-Pittaja  Deha
Prakriti  20  (51.28%) patients, Rajas Maanas Prakriti

25 (64.10%) patients, Madhyam Saar 23 (58.98%)
patients, Madhyam Samhanan 28 (71.79%) patients,
Sama Pramaan 30 (73.93%) patients, Madhyama

Satmya 32 (82.05%) patients, Equally in Madhyama
Satva and Avar Satva 18 each (46.15%) patients,
Madhyam Abhyavaharan Shakti 30 (76.93%)

patients, Avar Jaran Shakti 22 (56.41%) patients,
Avar Vyayam Shakti 20 (51.28%) patients and

Madhyam Vaya (31-60 yrs) 31 (79.49%) patients.

In clinical profile we found that maximum

number of patients were from Laghu Aahar as
Nidaan 35 (89.74%) patients, Pain in rest as well as
in movements and Shotha as sign & symptoms in all

39 (100%) patients, 1-2 years chronicity in 24
(61.53%) patient, Family history as risk factor in 24
(61.53%) patients, Using of stairs as aggravating

factor in 15 (38.46%) patients and Right knee
involvement in 22 (56.41%) patients. In study of X-
Ray findings we got that the osteophytes found in 21

(53.85%) patients and reduced joint space found in
32 (82.05%) patients.

Table No. 1 -  Efficacy of therapy in Group A in sign & symptoms in 11 patients of Jaanu
Sandhigatavata (Osteoarthritis of Knee Joint).

Sign &            Mean Diff. % SD SE t P R

symptoms B T A T Relief (±) (±)

Prasaran Aakunchan 8.27 5.45 2.82 34.06 1.08 0.32 8.6 <0.001 HS

Vedana (Pain)

Shotha 1.13 0.41 0.72 63.71 0.27 0.19 8.66 <0.001 HS

Vatapurnadritisparsha 1.0 0.36 0.64 63.64 0.50 0.15 4.18 <0.01 S

Sparshaasahyata 2.36 0.91 1.45 61.54 0.52 0.15 9.24 <0.001 HS

Crepitations 1.0 0.36 0.64 63.64 0.50 0.15 4.18 <0.01 S

Walking Time 56 48.18 7.82 13.96 3.89 0 . 1 7 6.66 <0.001 HS

WOMAC Index Score 68.09 39.54 28.54 41.92 11.25 3.39 8.42 <0.001 HS

Ushnata 0.09 0.00 0.09 100 0.30 0.09 1.00 >0.05 NS

Table No. 2 - Efficacy of therapy in Group B in sign & symptoms in 11 patients of Jaanu

Sandhigatavata (Osteoarthritis of Knee Joint).

Sign &            Mean Diff. % SD SE t P R

symptoms B T A T Relief (±) (±)

Prasaran Aakunchan 8.27 5.45 2.82 34.06 1.08 0.32 8.6 <0.001 HS

Vedana (Pain)

Shotha 0.98 0.45 0.53 53.7 0.19 1.08 8.95 <0.001 HS

Vatapurnadritisparsha 1.0 0.36 0.64 63.64 0.50 0.15 4.18 <0.01 S

Sparshaasahyata 2.36 0.91 1.45 61.54 0.52 0.15 9.24 <0.001 HS

Crepitations 1.0 0.36 0.64 63.64 0.50 0.15 4.18 <0.01 S

Walking Time 56 48.18 7.82 13.96 3.89 0 . 1 7 6.66 <0.001 HS

WOMAC Index Score 68.09 39.54 28.54 41.92 11.25 3.39 8.42 <0.001 HS

Ushnata 0.09 0.00 0.09 100 0.30 0.09 1.00 >0.05 NS
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Table No. 3- Efficacy of Therapy in Group C in sign & symptoms in 11 patients of
Jaanusandhigatavata (Osteoarthritis of Knee Joint).

Sign &            Mean Diff. % SD SE t P R

symptoms B T A T Relief (±) (±)

Prasaran Aakunchan 8.10 3.81 4.27 52.81 1.009 0.34 10.28 <0.001 HS
Vedana (Pain)

Shotha 1.96 0.64 1.32 67.59 1.08 0.33 4.06 <0.01 S

Vatapurnadritisparsha 0.72 0.09 0.64 87.5 0.50 0.15 5 .75 <0.01 S

Sparshaasahyata 2 0.27 1 .73 86.36 0.47 0.14 13.4 <0.001 HS

Crepitations 0.73 0.18 0.54 7 5 0.52 0.16 4.69 <0.01 S

Walking Time 56 38.45 17.54 31.33 5.59 1.69 9.92 <0.001 HS

WOMAC Index Score 69.36 22.27 47.09 67.90 10.6 3.20 12.14 <0.001 HS

Ushnata 0.09 0.00 0.09 100 0.30 0.09 1.00 >0.05 NS

Table No. 4 - Inter group comparison by Kruskal-wallis test.

S. N. Sign & symptoms K.W. statistic p R

1 Prasaran Aakunchan Vedana (Pain) 6.465 0.0395 S

2 Shotha 12.396 0.002 S

3 Vatapurnadritisparsha 3.765 0.1522 NS

4 Sparshaasahyata 10.191 0.0061 S

5 Crepitations 0.9412 0.6246 NS

6 Walking Time 12.934 0.0016 S

7 WOMAC Index Score 7.339 0.0255 S

8 Ushnata 0.000 0.999 NS

Table No. 5 -  Dunn multiple comparisons post tests.

Symptoms Comparison Difference P value Significance

Prasaran Aakunchan Vedana A Vs B 6.591 >0.05 NS

A Vs C 3.455 >0.05 NS

B Vs C 10.045 <0.05 S

Shotha A Vs B 5 . 7 2 7 >0.05 NS

A Vs C 8.591 >0.05 NS

B Vs C 14.318 <0.05 S

Sparshaasahyata A Vs B 3.727 >0.05 NS

A Vs C 7.545 >0.05 NS

B Vs C 11.273 <0.01 S

Walking time A Vs B 9.955 <0.05 S

A Vs C 4.5 >0.05 NS

B Vs C 14.455 <0.01 S
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achieved Moderate relief, 2 (18.18%) patients
achieved mild relief, and no any patient achieved

complete relief. In Group B, out of 11 patients, 10
(81.81%) patient achieved moderate relief, 1 (9.10%)
patient achieved mild relief, and no any patient

achieved maximum relief and complete relief. In
Group C, out of 11patient,8 (72.72% patient
achieved Moderate relief, 2 (18.18% patient achieved

mild relief, 1 (9.10%) patient achieved marked relief
and no any patient achieved complete relief.

Probable Mode Of Action Of Drugs

In this clinical trial we use following drugs

1 . Rasnaguggulu

2. Rasnapanchak Kwath

3. Dashamooladi Taila (For Jaanu Basti)

Rasnaguggulu  is combination of two
different drugs Rasna and Guggulu.

According  to Acharya Charak  and, Rasna
has Vatahar property. Sandhigatavata
(Osteoarthritis) is a disease with cardinal sign of pain

in joints and according to Ayurveda’s principles
Vata is responsible for pain. Vatahar property of
Rasna will be effective in painful condition.

According to Bhavmishra Rasna has Shoolahar &
Shothahar effect, than Rasna will be effective in pain
and edema in patients of Sandhigatavata.

Guggulu has proved anti inflammatory and
anti arthritic drug, and Acharya Charak also
described it as Vatahar drug than it will effective in

pain and edema. Rasna and Guggulu both have
Ushna Veerya property which shows Vatahar
Guna of both drugs.

The Rasnaguggulu may acts in following
modes

Analgesic Effect- Rasnaguggulu has drugs

like Rasna that have Analgesic effect already proven
by various research works.

Anti-inflammatory effect- Guggulu like

contents is well known Ani-inflammatory herbal
drugs.

The oleoresin fraction of guggulu possessed

significant anti-arthritic and anti-inflammatory
activities, the minimal effective dose being 12.5mg/

but Vatapurnadritisparsha, crepitations shows
significant results and Ushnata shows insignificant

results.

From table no. 3, we got that the maximum
relief in percentage in was in Ushnata (100%), than

in Vatapurnadritisparsha (87.5%),  than in
Sparshaasahyata (86.36%), crepitations (75%), than
in WOMAC index score (67.9%), than in Shotha

(67.59%), than in Prasaran Aakunchan Vedana
(52.81%) and minimum relief in percentage was in
walking time (31.33%), but statistically Prasaran

Aakunchan Vedana, Sparshasaahyata, walking time
and WOMAC index score shows highly significant
results. Shotha, Vatapurnadritisparsha and

crepitations shows significant result but Ushnata,
shows insignificant result.

All laboratory investigations show

insignificant results in all groups.

From table no. 4, After statistical analysis of
inter group comparison we got that only in Prasaran

Aakunchan Vedana (Pain), Shotha,
Sparshaasahyata, Walking Time and WOMAC Index
Score show significant results. Rest of all sign &

symptoms are showing insignificant results.

From table no. 5, in intergroup comparison
group A Vs group B only in walking time, group A

show significant result. Rest of all sign & symptoms
are showing insignificant results. In intergroup
comparison group A Vs group C all sign & symptoms

show insignificant results. In intergroup comparison
group B Vs group C, in Prasaran Aakunchan
Vedana, Shotha, Sparsaasahyata, walking time and

in WOMAC index score Group C shows significant
result. Rest of all sign & symptoms are showing
insignificant results.

From table no. 6 in the study, average
percentage improvement was maximum in Group C
(71.06%), followed by Group A (67.14%) and

minimum relief in Group B (54.06%). So from this
data it is clear that in Jaanusandhigatavata
(Osteoarthritis of knee joint), combined (Drugs &

Jaanu Basti) therapy is more effective than single
drug/procedure therapy.

Overall assessment of therapy

In Group A, out of 11 patients, 3 (27.27%),
patients achieved marked relief, 6 (54.55%) patient
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100g body weight (Santakumari,et al,1964).

Effect on Avarana-As the symptoms are

Sandhigatavata resemble to that of Kaphavritta
Vyana only Vatashamaka drugs they can’t provide
total relief, thus Rasna and Guggulu like drugs help

in curing the Avaraka Kapha exposing Avritta Vata.
This exposed Vata now by actions of Vatashamaka
drugs get relieved.

Rasnaguggulu has specific properties to
pacify the vitiated Vata Dosha in Asthisandhis
leading to arrest of pathogenesis and progress of the

Sandhigatavata(OA).It was observed that
Rasnaguggulu effective only after taking long
duration without any complications of

Sandhigatavata cases. Chronic cases with long
standing duration where several joints are involved
and radiologically presented with the Osteophytes,

Rasnaguggulu was least effective.

Rasnapanchak Kwath is also a compound
drug having five drugs combination named as Rasna,

Amrita, Devdaru, Shunthi and Erand. These all drugs
have Ushna Veerya, Amrita, Shunthi and Erand have
Madhur Vipak, Devdaru, Shunthi and Erand have

Snigdha guna. These all factors will show Vatahar
and Kaphavardhak action. Vatahar action will
reduce pain and edema and Kaphavardhak action

will give smoothness to joints by increasing synovial
fluid.

Dashamooladi Tail (Dashamoola Bala-

Ashvagandha Siddha Tila Tail) is kalpit yoga. This
tail was used for Jaanu Basti for external Snehan
and Swedan. Dashamoola is also mentioned as

Shothahar and Vedana shamak. Bala and
Ashvgandha having Balya, Vedanashamak and
Rasayan action. Sandhigatavata is a degenerative

disorder so Balya and Rasayan action will clear the
channels and enhance the Dhatu production.

Dashamoola are useful in all Vata disorders,

however, each drug in Dashamoola has its action on
specific type of Vata, e.g. Kantakari and Brihati act
on Udana Vayu, Shalaparni and Prishniparni and

Agnimantha act on Vyana Vayu. Bilva and Shyonaka
has main action on Samana Vayu and; and Gokshura
pacifies Apana Vayu (Gokhale, 1962).

Pharmacological actions

Dashamoola extract produced CNS

depressant effect. It reduced spontaneous motor
activity, potentiated the pentobarbitone hypnosis
and antagonized the amphetamine-induced

hyperactivity. Like a major tranquillizer it has a
tranquillo-sedative action. It has aspirin-like
analgesic effect as well. These studies were carried

out in rats (Gupta et al. 1983, 1984).

Probable Mode Of Action Of Jaanu Basti

Jaanu Basti is basically comes under local

procedure, which includes two process Snehana and
Swedhana. Snehana means oleation therapy using
Snigdha medications. As the matter of fact sneha is

a property of Jala Mahabhuta, Therefore the joints
becomes oily and smooth due to Snehana which is
supposed to remove the roughness and dryness of

the joints, the Principal features of Vata. Thus the
Snehana could be a specific therapeutic measure for
vatic disorders like Jaanusandhigatavata

(osteoarthritis of knee joints). Swedana consists of
fomentation inducing Sweda or sweating. In view of
its physical properties i.e. heat (Ushna). Swedana

would serve as a specific therapy for Vattik and
Kaphaja disorders. Thus it is assumed that this
concept of Jaanu Basti will help in pacifying Vata in

the cases of Jaanusandhigatavata (osteoarthritis of
knee joints).

Conclusion

Following conclusions can be drawn out from
current research work.

1 . On the basis of their clinical manifestations

Sandhigatavata Roga can be correlated with
disease entity Osteoarthritis, as described in
modern medical science

2. Rasnaguggulu and Rasnapanchak Kwath is
effective drug combination in newly diagnosed
cases of Sandhigatavata.

3. Jaanu Basti as local oliation and fomentation
shows quick relief but not for so long. Patient
complaints of relapsing of pain within few days

we stopped it.

4. Best therapeutic response was noted in combined
therapy in percentage of relief basis.
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5. The initial response to Ayurvedic therapies in
respective groups was slow, which increased

significantly as the duration of treatment steadily
progressed.

6. It was observed that the patients were tolerated

to Rasnaguggulu, Rasnapanchak Kwath and
Jaanu Basti with Dashamooladi taila, very well,
no any side effect or toxic effect or adverse effect

were reported in any of the patient.

7 . On the basis of various observations and results
obtained after completion of the current research

work, it can be concluded that Rasnaguggulu,
Rasnapanchak Kwath and Jaanu Basti with
Dashamooladi taila may be used separately or

simultaneously in the management of
Sandhigatavata (Osteoarthritis).

There for it can be concluded that the

combined therapy of Rasnaguggulu, Rasnapanchak
Kwath and Jaanu Basti with Dashamooladi taila is
safe and effective ayurvedic treatment in

management of Sandhigatavata (Osteoarthritis).
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Effect Of Madhukadi Taila Karnapichu & Rasnadi Guggulu In
The Management Of Karnasrava W.S.R. C.S.O.M.

*Dr. Jyoti Gupta, **Dr.Shamsa Fiaz, ***Dr. Aparna Sharma

Abstract

Karnasrava (CSOM) is a commonly occurring clinical condition in Indian population especially in
poor & underprivileged children. It is an important cause of hearing loss, particularly in the developing world.
The approach to treatment has been unsatisfactory, expensive and often difficult; for example parenteral

antibiotics require long hospitalization and drugs are potentially ototoxic. However, such a treatment does
not always provide satisfactory improvement in hearing, and is inaccessible in many developing countries.

Keeping in view all these facts, a randomized prospective clinical trial was done in P.G. Department

of Shalakyatantra NIA, Jaipur (Raj.) in which total 40 patients, were divided into two groups of 20 patients
each. Group (I) was treated with Madhukadi Taila Karnapichu and Rasnadi Guggulu orally and Group (II)
with Madhukadi Taila Karnapichu only. Significant results were found in the signs and symptoms of this

disease.

Keywords: Karnasraava, CSOM, Madhukadi Taila, Rasnadi Guggulu.

‚Ê⁄UÊ¥‡Ê-

∑§áÊ¸SGÊfl ÷Ê⁄ÃËÿ ¡Ÿ‚¢ÅÿÊ ◊¥ ¬ÊÿË ¡ÊŸ flÊ∂Ë ∞∑§ ‚Ê◊Êãÿ √ÿÊÁœ „Ò ¡Ù ◊ÈÅÿÃ— ª⁄Ë’ fl fl¢ÁøÃ ’ìÊÊ¥ ◊¥ ¬ÊÿË
¡ÊÃË „Ò– ÿ„ Áfl∑§Ê‚‡ÊË∂ º‡ÊÊ¥ ◊¥ ’ÊÁœÿ¸ ∑§Ê ◊ÈÅÿ ∑§Ê⁄áÊ „Ò– ß‚ √ÿÊÁœ ∑§Ë ÁøÁ∑§à‚Ê •‚¢ÃÙ·¡Ÿ∑§ ∞¢fl •àÿÁœ∑§ ◊¢„ªË
„ÒÒ– ÄÿÊ¥Á∑§ •ÊÒ·ÁœÿÊ¢ ∂¢’ •¢Ã⁄Ê∂ Ã∑§ ø∂ÃË „Ò ÃÕÊ •ÊÒ·ÁœÿÊ¥ ∑§Ê ºÈc¬˝÷Êfl ∑§ÊŸ ∑§Ë üÊfláÊ ‡ÊÁÄÃ ¬⁄ ÷Ë „ÙÃÊ „Ò–

©¬ÿȨ̀ÄÃ ÃâÿÊ¥ ∑§Ù äÿÊŸ ◊¥ ⁄πÃ „È∞ ∞∑§ Randomized ÁøÁ∑§à‚Ëÿ ¬⁄ËˇÊáÊ ‡ÊÊ∂ÊÄÿ ÃãG Áfl÷Êª, ⁄UÊC˛Ëÿ •ÊÿÈfl¸Œ
‚¥SÕÊŸ, ¡ÿ¬È⁄ ◊¥ „È•Ê– ß‚ ¬⁄ËˇÊáÊ ◊¥ ∑È§∂ 40 ◊⁄Ë¡ Á∂∞ Á¡Ÿ∑§Ù 20-20 ∑§ ‚◊Í„ ◊¥ ⁄πÊ ªÿÊ „Ò– ¬˝Õ◊ ‚◊Í„ ∑§Ù
◊œÍ∑§ÊÁº ÃÒ∂ ∑§áÊ¸Á¬øÈ ∞¢fl ⁄ÊFÊÁº ªÈÇªÈ∂ ÃÕÊ ÁmÃËÿ ‚◊Í„ ∑§Ù ∑§fl∂ ◊œÈ∑§ÊÁº ÃÒ∂ ∑§áÊ¸ Á¬øÈ ÁºÿÊ ªÿÊ „Ò– ß‚ ÁøÁ∑§à‚Ê
∑§Ê ¬Á⁄áÊÊ◊ ∑§áÊ¸SGÊfl ∑§ ∂ˇÊáÊÊ¥ ¬⁄ ‚ÊÕ¸∑§ ¬ÊÿÊ ªÿÊ „Ò–

*PG Scholar, **Associate Prof., ***Asstt. Prof., P.G. Dept. of Shalakya Tantra, NIA, Jaipur
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Introduction

Karnasrava is a disease mentioned by

Acharya Sushruta in the chapter named Karnaroga
Vigyaniya. He has counted Karnasrava as a disease
entity under 28 Karnarogas.1 Acharya Charaka

included Karnasrava  as a symptom under the four
types of Karnarogas caused due to vitiation of
different doshas.2 Acharya Vagbhatta has not

described Karnasrava separately but considered it
under Karnashula.3

Chronic suppurative otitis media (CSOM) is

the result of an initial episode of acute otitis media
and is characterized by a persistent discharge from
the middle ear through tympanic perforation. It is

an important cause of preventable hearing loss,
particularly in the developing world.

Prevalence surveys, sampling methods,and
methodologic quality, show that the global burden

of illness from CSOM involves 65–330 million
individuals with draining ears, 60% of whom (39–
200 million) suffer from significant hearing

impairment. CSOM accounts for 28000 deaths and a
disease burden of over 2 million Disability- adjusted
life-years (DALYs).

Patients of CSOM with intracranial or
extracranial infections are more appropriately
treated with surgery. However, such treatment is

costly and does not always lead to satisfactory
hearing improvement, and is inaccessible in many
developing countries.

Daily instillation of topical antiseptics or
antibiotics after meticulous aural toilet for at least 2
weeks appears to be the most cost-effective.

Considering all these points, there is a need
to evolve out a safe drug which is economical and
within the reach of common people. In Ayurveda

various formulations are described under Karnaroga
Chikitsa Adhyaya, which signifies the scope of

Effect Of Madhukadi Taila Karnapichu & Rasnadi Guggulu In
The Management Of Karnasrava W.S.R. C.S.O.M.

Dr. Jyoti Gupta, Dr.Shamsa Fiaz, Dr. Aparna Sharma

Clinical Study

research for better approach to the disease
Karnasrava. Madhukadi Taila Karnapichu & Rasnadi

Guggulu had been selected for the present study
which is mentioned in Bhaishajya Ratnavali4 & Yoga
Ratnakar in the Karnarogadhikar. All the

ingredients are having Vrana ropana, Jantughna,
Shothara & Vedanahara properties.

In Shalakya, along with systemic medication

more emphasis is laid upon local treatment by
Acharya Sushruta. This disease also has chiefly local
etiological factors, therefore local drug

administration was selected as mentioned by
Acharya Sushruta in the form of Karnapichu.

Aims And Objectives

To evaluate the efficacy of Madhukadi
Tailam Karnapichu and Rasnadi Guggulu internally
in the management of Karnasrava on various

scientific parameters.

Materials And Methods

The study was conducted on 40 patients of

Karnasrava selected from OPD and IPD of PG
Department of Shalakya Tantra, National Institute
of Ayurveda, Jaipur.

Study design- prospective, randomized,
comparative study.

a) Inclusion Criteria-

l Age group between 5-50 years.

l Patient having specific symptoms of Karnasrava
like baadhirya, karnashula, karnakandu etc.

b) Exclusion Criteria-

l Individuals below 5 & above 50 years of either

sex.

l Pregnant women.

l Patients with debilitating systemic diseases like

Diabetes,Tuberculosis, Hypertension etc.
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l Patients having other aural pathologies like
Otomycosis, Otitis externa, Furunculosis,

Cholesteotoma.

Administration Of Drugs And Grouping Of
Patients:

40 clinically diagnosed patients of
Karnasrava were registered and randomly divided
into two groups with 20 patients in each group.

Group I:-Madhukadi Taila Karnapichu once
daily for one month and Rasnadi Guggulu orally 2
tabs. twice daily for 1 month.

Group II: Only Madhukadi Taila
Karnapichu once daily for one month.

Criteria Of Assesment-

Clinical (Subjective) Parameters- Assessment
of clinical features consistency of Karnasraava,
amount of Karnasraava, Karnashula, Karnakandu,

Karna baadhirya, Karnanaada etc. were done by a
special scoring pattern.

Investigation (Laboratory Parameters) - Hb%,
TLC, DLC, ESR, RBS.

Observations and results:

Demographic profile – In the present study
maximum 25% patients belong to the age group 5-

15 years, 60% patients were males, 75% were Hindu,
70% patients were residents of  rural area, 35%
patients were students & 50% patients belonged to

lower middle class. Majority of the patients had
Vata-Kaphaja Prakriti (45%), 67.5% were of
Rajasika Manasa Prakrti. Maximum no. of patients

i.e. 85% patients were having history of
Pratishayaya(common cold) as etiological factor.
Majority of the patients had unilateral ear discharge

(82.5%) in which left ear discharge was 55%.
Maximum numbers of patients were suffering from
karnasrava for more than 1 year (32.5%).

Symptoms of Karnasrava were found in
decreasing order of percentage as- ear discharge
(100%), deafness (65%), itching in ear (45%),

earache (37.5%), tinnitus (23.33%), vertigo &
headache (2.5%) each.

Clinical profile-

Table No. 1

Showing effect of Therapy in Subjective Parametres in Group-I

(Wilcoxon matched paired single ranked test)

Variable             Mean Mean % S.D. S.E. w p S

B T A T Diff. Relief (±) (±)

Quantity of Karnasraava 2.04 0.54 1.5 73.46 0.722 0.14 276 0.001 HS

Consistency of sraava 2.33 0.87 1.45 62.5 0.658 0.13 253 0.001 HS

Karnashula 1.44 0.22 1.22 84.61 0.44 0.14 45 0.003 VS

Karna kandu 1 . 7 7 1.11 0.66 37.5 0.5 0.16 2 1 0.031 S

Karna-baadhirya 1 .57 1.26 0.315 20 0.477 0.10 2 1 0.031 S

Karnanaada 1.69 1.15 0.53 31.81 0.51 0.14 28 0.015 S
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Table No. 2

Showing effect of Therapy in Subjective Parametres in Group-II

(Wilcoxon matched paired single ranked test)

Variable             Mean Mean % S.D. S.E. w p S

B T A T Diff. Relief (±) (±)

Quantity of Karnasraava 2.04 0.62 1.41 69.38 0.50 0.1 300 0.001 HS

Consistency  of sraava 2.33 1.00 1.33 57.14 0.637 0.13 300 0.001 HS

Karnashula 1.58 0.75 0.83 52.63 0.389 0.11 5 5 0.002 VS

Karna kandu 1.66 1.2 0.466 28 0.51 0.13 28 0.015 S

Karna baadhirya 1.26 1.00 0.266 26 0.457 0.11 1 0 0.12 S

Karnanaada 1.2 0.4 0.8 66.66 0.447 0.2 1 0 0.125 NS

mild relief was seen in the symptom of
Karnabaadhirya in patients of Group-I (20%) which
is statistically significant (p=0.031) and Group-II

(26%) which is also statistically significant (p=0.12).
This may be due to presence of large & permanent
perforation of TM which could not healed in one

month therapy.

Karnanaada - There was considerable relief
in the symptom of Karnanaada in patients of Group-

I (31.81%) which is statistically significant (p=0.015)
and Group-II (66.66%) which is statistically
insignificant (p=0.125).

Probable Mode Of Action Of Madhukadi Taila
& Rasnadi Guggulu:

 Madhukadi Taila was prepared by

Tailapaaka Vidhi upto Kharapaaka state5, as indicated
for Karnapichu6. Rasa of all the drugs of Madhukadi
Taila & Rasnadi guggulu are Katu and Tikta; Guna are

Ruksha, Laghu, Tikshna; Snigdha and Ushna Veerya
and mainly of Kapha-Vaata Shaamaka properties.

Katu Rasa is dominated with Vaayu and Agni

Mahaabhuta. It is Deepana, Paachana, Shodhana,
Krimihara, Kanduhara, Shwayathuhara, Kledahara,
Malahara, Vrana Avasaadaka and Kapha Shaamaka.7

Tikta Rasa is dominated with Vaayu and
Aakaasha Mahaabhuta. It is Deepana, Shodhana,
Kanduhara and Puyashoshanakara8. It induces

cleanness, dryness and keenness. With Krimighna and
Puyashoshanakara properties it will help to remove

Discussion:

Effect Of Therapy:

Quantity of karnasrava - Relief in the
symptom of Quantity of karnasrava was observed
73.46% in Group- I (p<0.001), and 69.38% in

Group- II (p<0.001). Even though all these values
are highly significant statistically, combined group
(Group-I) shows more result than Group-II.

Consistency of karnasraava –The
present study clearly reveals that the results of
therapy in symptom of consistency of karnasraava

in patients of both the groups were statistically
highly significant (p<0.001). The percentage of relief
was 62.5% & 57.14% in Group-I and Group-II

respectively.

Karnashula – In present study there was
84.61% of improvement in karnashula in Group-I

(p=0.003) and 52.63% in group-II (p=0.002), both
of them were significant but combined group showed
alone better result than single group. Hence

Madhukadi taila karnapichu alone is not so
efficacious in treatment of Karnashula.

Karnakandu – The present study showed,

mild relief in the symptom of karnakandu in patients
of Group-I (37.5%) and 28% in patients of Group-II.
Both of the groups showed statistically significant

results. For Group-I p=0.031 & for Group-II
p=0.015.

Karnabaadhirya - In the present study,
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ear debris, discharge and reduces itching.

With the properties of Katu and Tikta Rasa,

it will encounter Vaata and Kapha Dosha. Due to
Sraava, healing process hampered in Vrana. Katu
and Tikta Rasa contain Shodhana property which

can help to open channels and clean the wound
ultimately promoting healing process.

Madhukadi Taila & Rasnadi Guggulu are

having Ruksha, Laghu, Tikshna Guna. Ruksha Guna
is having Shoshana Shakti which will absorb the
discharge in auditory canal and encountes the Kapha

Dosha. Laghu Guna having Lekhana and Ropana
properties which will help in healing of wound.
Tikshna Guna is Shighrakaari which starts its action

very quickly and will encounter Vaata and Kapha
Dosha.

Ushna Veerya is another property of

Madhukadi Taila & Rasnadi Guggulu. Due to Ushna
Veerya it will encounter Vaata Dosha and Gati of
Vaata gets normalized (Anulomana). This way it will

work on functional mechanism. Another benefit of
Ushna Veerya is that it enhances local as well as
general metabolism. Because of this, it will correct

Dhaatuposhana Krama and ultimately it will leads to
production of Uttama Twaka and Maamsa Dhaatu.

Conclusions:

l Main etiological factor for CSOM is recurrent
URTI (Pratishayaya) which justify the fact that
the Pratishayaya is an important cause in

manifestation of Karnasraava.

l CSOM (safe type) can be correlated with Vaata
Kaphaja Karnasraava as the discharge was

found mucoid or mucopurulent in nature.

l For Karnapichu, taila should be prepared to
achieve the stage of Kharapaaka. If there is

water content in taila then it will provide a
favourable condition for the growth of fungus.

l CSOM has no relation with particular occupation

but children of school going age are more prone
to this disease in present study.

l Present study shows lower middle class people

are mostly affected in this disease.

l Maximum no. of patients had chronicity above
one year.

l Pathyapathya should be followed properly
especially in sheeta ahara- vihara for effective

management.

l Regular cleaning & dry mopping of ear canal is
necessary before every application for better

efficacy.

l The principles of Dushtavrana Chikitsaa can be
adopted in treatment of Karnasraava.

l Local treatment is more effective than systemic
administration as it tackles the disease
effectively.
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Abstract:

Every human being wants to stand at top of good looks, so that now a day’s importance of beauty is

gradually increasing. People are much conscious for their personality and they are using various cosmetics
for treatment purpose as well as a part of daily routine. Numbers of diseases are responsible for ruining the
natural beauty of a human being, Vyanga is one of them. It comprises all types of dark spot occurring on

face. There are assortments of factors which are responsible for mounting this disease. It may be physical,
nutritional and endocrinal hyper melanosis. On this background present study was undertaken to evaluate
the efficacy of Arjuna and Lodhra in treatment of vyanga i.e. physical, nutritional, and endocrinal hyper

melanosis. In this study bark of Arjuna and Lodhra were used in the form of Lepa for external application
and as Churna for internal use. Total 30 patients were selected based on fixed inclusion and exclusion criteria.
They were divided in two groups; Group A: 15 Volunteers of this group were managed by external Lepa of

Arjuna and Lodhra. Group B: 15 Volunteers of this group were managed by external Lepa as well as orally
powder of Arjuna and Lodhra. Results of the study showed the Lepa with internal administration churna of
the drugs was better effective than only external application of lepa.

Key words: Vynga, Lepa, Churna.

‚Ê⁄UÊ¥‡Ê-

flÃ¸◊ÊŸ ÿÈª ◊¥ •ÊÿÈfl¸Œ ‚¥Á„ÃÊ•Ê¥ ◊¥ flÁáÊ¸Ã √ÿX ŸÊ◊∑§ √ÿÊÁœ ‚ÊÒ¥Œÿ¸ ∑§Ê •àÿÁœ∑§ ¬˝÷ÊÁflÃ ∑§⁄U ⁄U„Ë „Ò– √ÿX ∑§Ë
ÁøÁ∑§à‚Ê ∑§ Á‹∞ ‚È⁄UÁˇÊÃ •ÊÒ⁄U ¬˝÷Êfl∑§Ê⁄UË •ÊÒ·œ ∑§Ë πÊ¡ ∑§ Á‹∞ •ÊÿÈfl¸ÁŒ∑§ ‚¥Á„ÃÊ•Ê¥ fl ÁŸÉÊá≈È•Ê¥ ◊¥ flÁáÊ¸Ã •¡Ȩ̀Ÿ
•ÊÒ⁄U ‹Êœ˝ ∑§Ê øÿŸ Á∑§ÿÊ ªÿÊ– ¬˝SÃÈÃ ÁøÁ∑§à‚Ëÿ •äÿÿŸ 30 ⁄UÊÁªÿÊ¥ ∑§ ŒÊ ‚◊Í„Ê¥ ◊¥ Á∑§ÿÊ ªÿÊ– •¡Ȩ̀Ÿ •ÊÒ⁄U ‹Êœ˝ •ÊÒ·œ
∑§Ê øÍáÊ¸ ∑§ M§¬ ◊¥ •ÊèÿãÃ⁄U fl ‹¬ ∑§ M§¬ ◊¥ SÕÊÁŸÃ ¬˝ÿÊª Á∑§ÿÊ ªÿÊ– •äÿÿŸ ∑§ ŒÊÒ⁄UÊŸ ÿ„ ¬ÊÿÊ ªÿÊ Á∑§ •¡Ȩ̀Ÿ •ÊÒ⁄U
‹ÊÒœ˝ •ÊÒ·œ ∑§ M§¬ ◊¥ √ÿ¥ª ∑§Ë ÁøÁ∑§à‚Ê ◊¥ ¬˝÷Êfl∑§Ê⁄UË fl ‚È⁄UÁˇÊÃ „Ò– •äÿÿŸ ‚ •àÿãÃ ‹Ê÷∑§Ê⁄UË fl ¬˝Êà‚ÊÁ„Ã ∑§⁄UŸ
flÊ‹ ¬Á⁄UáÊÊ◊ ¬˝Ê# „È∞–
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Introduction:

In the present scenario the health and beauty
are the two sides of the single coin as most of the
people are very much conscious about their health

as well as beauty. The face is a paramount important
part of the body. It reflects the personality of a
person. It is said that “Face is the index of mind”.

It reflects all the expressions e.g. joy, anger, sorrow,
excitation etc1. This most important and stunning
facet of human body is affected by certain anomalies,

Vyanga is one of them. Vyanga means any dark spot
on the face2. It damages the cosmetic value of the
face. Among the ancient scholars, Acharya Sushruta

was the first and foremost to mention a whole group
of such skin diseases which have an adverse effect
on the appearance and personality of an individual3.

He named these maladies as Kshudra Roga. Almost
all Acharyas have considered Vyanga as a Khsudra
Roga but Acharya Charaka has mentioned Vyanga

as Raktadhatugata Vikara. Vyanga is a condition of
localized hypermelanosis which affects only face4.
The word Vyanga has comprehensive meaning; it

indicates physical, nutritional and endocrinal hyper
melanosis. Consequently, the cosmetic industry is
booming with products. But utmost these procedures

are complicated, time consuming, require costly
expertise help5. Though most of these remedies and
procedures are claiming herbal origin but in reality

these are combinations of different chemical
adulterants which may have hazardous effects on
skin6. Numbers of Ayurveda medicinal plants are

used by traditional practitioners in various skin
disorders but maximum of these are suffering from
lack of scientific validation, like as Arjuna and

Lodhra. Both of these drugs are well known plants
in Ayurveda. These are traditionally used in skin
disorders since long time and widely used in skin

care products by the various pharmaceutical
companies. Arjuna (Terminalia arjuna (Roxb.) Wight
& Arn)  a very old remedy for heart diseases,

wounds, ulcers, acne vulgaris. It is also a well known
tonic, astringent, antioxidant and anti-inflammatory

agent. Another drug Lodhra (Symplocos racemosa
Roxb) is also very well known Plant in Ayurveda. It
is used in various diseases like diarrhoea, dysentry,

oedema, eye diseases, inflammation spongy gums
and leprosy. It has various properties like astringent,
purgative, digestive, blood purifier and appetizer7-10.

Their Vyanganashaka effect has been mentioned in
various texts of Ayurveda. However, no work has
been done regarding their Vyangahar potential. On

this background present study was undertaken to
evaluate the clinical efficacy of Arjuna and Lodhra
in treatment of vyanga.

Aims and Objectives:

o To evaluate the clinical efficacy of Arjuna
(Terminalia arjuna (Roxb.) Wight & Arn) and

Lodhra (Symplocos racemosa Roxb) in the
condition of vyanga.

o To compare the efficacy of external lepa with

external lepa and orally churna of  drugs Arjuna
and Lodhra.

o To find out an economic and effective drug

therapy for this disease condition.

Materials and Methods:

Selection of Patients

For the present study, the volunteers
fulfilling the clinical criteria for diagnosis of Vyanga
were randomly selected irrespective of their age, sex,

religion, occupation etc. from the OPD and IPD
section of Dravya Guna department of National
Institute of Ayurveda Jaipur.

Inclusion Criteria

o Volunteers willing to participate in the trial.

o Males and females above 20 and bellow 50 years

of age.

A Comprehensive Study of Arjuna (Terminalia arjuna (Roxb.)
Wight & Arn. ) and Lodhra (Symplocos racemosa (Roxb.)

W.S.R. to Vyanga

Dr. Urvashi Sharma, Dr. A. Ramamurthy, Dr Bidhan Mahajon
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Exclusion Criteria

o Males and females below 20 and above 50 years

of age.

o With present or past history of any skin disease
i.e. psoriasis, atopic dermatitis etc.

o Extremely fair and dark complexions.

o Any fungal or bacterial infections or under
medication with antibiotics or antifungal.

o Pregnant and lactating women.

o Immunodeficiency state.

o History of hypersensitivity.

o Viral infections like Herpes.

o Autoimmune skin disorders.

o Patient Suffering from Constipation( internal drug

administration)

Discontinuation Criteria:

o Any sort of allergy caused by drug.

o Unable to follow the trial schedule.

Diagnostic Criteria:

All the volunteers were diagnosed and

assessed thoroughly on the basis of Ayurvedic
classical signs and symptoms of Vyanga. They were
examined on the basis of specially prepared

Performa and a detailed history was taken.

Plan of Study

Total 30 Volunteers were registered. They

were randomly distributed in two groups-

o Group A:  15 Volunteers of this group were
managed by external lepa of Arjuna and Lodhra.

o Group B:  15 Volunteers of this group were
managed by external lepa as well as orally
powder of Arjuna and Lodhra.

Duration of trial: 30 days.

Dose: Churna (powder)-1.5gm (twice daily) with
lukewarm water

Laboratorial Investigations: Hb%, TLC, DLC, ESR

Others Assessment: Photographs of volunteers
before treatment and after treatment

Clinical Assessment: (Criteria for Assessment)

During the trial the patients were assessed on the
following parameters -

General Assessment

Various demographic parameters viz. Age,
Marital status, Religion, Socio-economic status,

Education etc. along with specific features of dasha
vidha pariksha viz. prakrti, sattva, Ahara shakti etc
were analyzed in the present trial.

Subjective Assessment:

The improvement by the therapy was
assessed on the basis of classical signs and symptoms.

All the features were assigned score depending upon
their severity to assess the effect of the drugs
objectively. The detail of which is shown below.

1. Shyavata (Darkening of the skin)

Stages Score

Normal 0

Mild 1

Moderate 2

Severe 3

2. Parush Sparsha

Stages Score

Normal 0

Mild 1

Moderate 2

Severe 3

3. Tamra Nila

Stages Score

Normal 0

Mild 1

Moderate 2

Severe 3
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4. Sausha / Chimchimahat

Stages Score

Normal 0

Mild 1

Moderate 2

Severe 3

5. Kandu (Itching)

Stages Score

No itching 0

Mild (Occasional itching but 1
does not disturb routine activity)

Moderate (Frequent itching 2
disturbs routine activity but
doesn’t disturb sleep)

Severe (Frequent itching that 3
disturbs routine activity
as well as sleep)

6. Dry Skin (Rukshata / Kharata)

Stages Score

Normal 0

Mild Dryness (Not seen but 1
felt by touch)

Moderate Dryness (Stretching of 2

the skin that person feels)

Severe Dryness- Visible dryness 3
(chapping & hardness of the skin)

7. Oily Skin (Snigdhata)

Stages Score

Normal 0

Mild Oiliness (Not seen with naked 1
eye Oiliness feels by touch, no need
to wash face frequently

(Only 1-2 times a day)

Moderate oiliness 2
(Oiliness is visible on skin)

Need to wash face frequently
(3-4 times a day)

Severe Oiliness (Excessive Oiliness) 3

Formation of Acne
Need to wash face more frequently
(>4 times a day)

8. Size

Stages Score

0-2 cm 1

2.1-4 cm 2

4.1-6 cm 3

> 6 cm 4

(When lesions or patches are multiple the size
of the largest lesion is taken into
consideration.)

9. Colour

Stages Score

Light Brown 1

Brown 2

Dark Brown 3

Black 4

Statistical Analysis

All the data was collected and statistically
analyzed and presented by means of various

parameters like mean, difference of mean, % of relief,
S.D., S.E.  by adopting paired ‘t’ test p-values and
significance of results was evaluated (by using

Graphpad In stat-Version 3.10).
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Result and Observation:

Table No. 1 Effect of Trial drug on Subjective Parameters in 15 patient of Group A

Sr. Parameters  Mean Score % SD SE t p Res-

No. B T A T Diff Relief (±) (±) ults

1 Shyavata 1.5 0.625 0.875 58.33 0.88 0.22 3.95 <.01 S

2 Parush Sparsh 2.1875 0.125 2.0625 94.28 0.85 0.21 9.66 <.001 HS

3 Tamranila 1 .75 0.5625 1.1875 67.85 0.83 0.20 5.69 <.001 HS

4 Saush / 0.0625 0 0.0625 100 0.25 0.0625 1 >.05 IS

Chimchimahat

5 Kandu 0 0 0 0 0 0 0 >.05 IS

6 Size 3.25 1 2.25 69.23 1 0.25 9 <.001 HS

7 Color 2.875 0.875 2 69.56 0.51 0.12 15.49 <.001 HS

8 Oily Skin 1.1875 0 1.1875 100 1.04 0.26 4.53 <.001 HS

9 Dry Skin 0.25 0.1875 0.0625 25 0.44 0.11 0.56 >.05 IS

Table No.2 Effect of Trial drug on Objective Parameters in 15 patient of Group A

Sr. Parameters  Mean Score % SD SE t p Res-

No. B T A T Diff Relief (±) (±) ults

1 Hemoglobin 11.68 12.15 -0.46 4.0

↑

0.99 0.24 1.89 >.05 IS

2 RBC 3.88 4.1 -0.21 5.4

↑

0.33 0.08 2.51 <.05 S

3 TLC 85.26 87.2 -1.93 2.27

↑

4.65 1.16 1.66 >.05 IS

4 Neutrophil 57.81 59.5 -1.68 2.91

↑

3.36 0.84 2.0 >.05 IS

5 Eosinophil 0 0.1875 -0.18 0 0.75 0.1875 1 >.05 IS

6 Basophile 0 0 0 0 0 0 0 >.05 IS

7 Monocyte 0.68 1.125 -0.43 63.64

↑

1.26 0.31 1.38 >.05 IS

8 Lymphocyte 41.5 39.18 2.31 5.57

↓

4.61 1.15 2.0 >.05 IS

9 E.S.R. 20.06 18.5 1.56 7.78

↓

8.88 2.22 0.70 >.05 IS
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Table No. 3 Effect of Trial drug on Subjective Parameters in 15 patient of Group B

Sr. Parameters  Mean Score % SD SE t p Res-

No. B T A T Diff Relief (±) (±) ults

1 Shyavata 1.56 0.3125 1.25 80 1.06 0.26 4.69 <.001 HS

2 Parush Sparsh 2.37 0.125 2.25 94.73 0.68 0 . 1 7 13.17 <.001 HS

3 Tamranila 1 .75 0.5 1.25 71.42 1.06 0.26 4.69 <.001 HS

4 Saush / 0 0 0 0 0 0 0 >.05 IS
Chimchimahat

5 Kandu 0.375 0 0.375 100 0.80 0.20 1.86 >.05 IS

6 Size 3.43 0.93 2.5 72.72 1.15 0.28 8.66 <.001 HS

7 Colour 2.68 0.625 2.0625 76.74 0.57 0.14 14.38 <.001 HS

8 Oily Skin 1.375 0 1.375 100 0.95 0.23 5.74 <.001 HS

9 Dry Skin 0.562 0.187 0.375 66.66 0 . 7 1 0 . 1 7 2.086 >.05 IS

Table No. 4 Effect of Trial drug on Objective Parameters in 15 patient of Group B

Sr. Parameters  Mean Score % SD SE t p Res-

No. B T A T Diff Relief (±) (±) ults

1 Hemoglobin 10.81 10.96 -0.09 0.86

↑
0.89 0.22 0.41 >.05 IS

2 RBC 3.737 3.725 0.0125 0.33

↓

0.23 0.05 0.21 >.05 IS

3 TLC 83.88 84.12 -0.24 0.29

↑

5.86 1.46 0.16 >.05 IS

4 Neutrophil 56.93 58 -1.06 1.86

↑

2.51 0.62 1.6 >.05 IS

5 Eosinophil 0 0.625 -0.0625 0 0.25 0.625 1 >.05 IS

6 Basophile 0 0.125 -0.125 0 0.34 0.08 1.46 >.05 IS

7 Monocyte 1.0625 0.875 0.1875 17.64

↓

0.75 0.18 1 >.05 IS

8 Lymphocyte 42 4 1 1 2.38

↓

2.55 0.63 1.56 >.05 IS

9 E.S.R. 23.81 21.75 2.06 8.66

↓

8.17 2.04 1.00 >.05 IS

Effect of Trial Drug on Subjective Parameters

58.33% relief of Shyavata was observed in
Group A, which was significant (p<0.001). Similarly
80% relief was observed in Group B, which was also

significant at the level of p<0.001. On Parush
sparsh Group A showed 94.2% relief which was
highly significant (p<0.001) and in group B it was

reduced to 94.73%. On Tamranila highly significant
results were obtained in both groups. Tamranila is

the feature of Pitta and Rakta Prakopa. Both drugs
pacify Pitta and Rakta due to its Kashaya Rasa and

Ruksha Guna. On Sausha 100% result was observed
in Group A, Which was insignificant; the symptom
Saush / Chimchimahat was not found in Group B.

Sausha / Chimchimahat is the symptom of Pitta and
Rakta Prakopa. Both the drugs were responsible to
alleviate Sausha / Chimchimahat due to Sheeta

Veerya. Kandu was not found in Group A. The
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percentage of relief in Group B was found 100%
which was insignificant (p<0.001). Both the drugs

alleviated Kandu because of Kashaya Rasa and
Laghu Ruksha Guna.  In group A Size of Lesion was
reduced by 69.23%, Group B showed 72.72% relief

in size. Both of the results were statistically highly
significant (p<0.001). May be Kashaya Rasa and
Rogashamakata of the drugs were responsible for

this. Statistically highly significant results were
observed in both groups on Colour of Lesion as
both drugs are Kapha Pittashamak and Shyavata and

Tamranila is the basic feature of Pitta. The % of relief
on Dry skin in group A was 25% and in group B
66.66%. All results were statistically insignificant.

The 100% relief was observed on Oily skin which
was highly significant in both groups.  May be kashya
rasa and ruksha guna of both drugs were responsible

to removes extra oil.

Effect of Trial drug on Objective Parameter

In group A Hemoglobin percentage was

increased by 4.01% and in group B it was increased
by 0.86%, both data were statistically insignificant.
In Group A Total leucocytes count was increased

to 2.27%, in Group B it was increased to 0.29% which
were statistically insignificant. RBC count increased
by 5.46% in group A in Group B observed to decrease

to 0.33%. Neutrophil  count was increased by
2.91% in group A and Group B showed 1.86%
increase. All results were statistically insignificant.

Statistically insignificant results were observed on
Eosinophil count. The results were insignificant in
all groups on Basophile count. Monocyte was

increased by 63.64% in group A but decreased in
group B. Statistically insignificant results were
observed on Lymphocyte count. ESR was

decreased by 7.78% in group A and group B it was
decreased by 8.68%.

Overall effect of therapy

Overall relief in group A (Lepa) was observed
64.91% and in Group B (Lepa and Churna) 73.58%.
Hence the study indicates that external (Lepa) with

internal administration (Churna) of drug performed
better result than only external application of lepa.
As Vyanga is the Raktaj Vikara hence Lepa with

churna (internally) was more effective than compare
to only Lepa.

Discussion

The Rasa of both drugs are Kashaya. Vyanga

is occurring due to aggravation of Vata Pitta. Pitta
is  getting aggravated by anger and exertion they
gets localized in the face and gives rise to a patch

on the skin, which is painless, thin and blue-black in
color. So Kashaya Rasa subdues the Pitta which is
the main cause of the disease.

Ø The Guna of Both drugs are Laghu-Ruksha.
Ruksha Guna alleviates the Snigdha Guna of
Pitta. Its break the etiology of Vyanga by

subsiding Pitta.

Ø Both drugs have Sheeta Veerya which is also
beneficial persuade for skin.

Ø Both drugs have Katu Vipaka. Though Vipaka is
taken part in least role in the topical application
as Vipaka has comes out after Jatharagni Paka.

Churna of Both drugs (internally)

o Both drugs are Laghu in guna. So they are
Srotoshodhaka, easily digestible and Agnidipaka.

o Veerya of both drugs are Sheeta which subsides
pitta. Sheeta virya is also responsible for
prasadana, kledana and jivaniya action. It

promotes tissue firmness too.

o According to Ayurvedic text Arjuna is vishghna,
varnaropak, raktadoshahar, shothhar and

dahahara agent. On the other hand Lodhra is
also responsible for utsadan, vishhar,
raktadoshahar, shonitsthapan, varnarropak,

varnashodhak actions.

o In modern aspect Arjuna has cooling, astringent,
haemostatic, anti-inflammatory, and anti-oxidant

effect. Lodhra has cooling and astringent
property. So they both were useful for skin
diseases externally as well as internally.
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 Hypothetical mode of Action (Lepa)

The probable mode of action of Lepa can be described in two steps as given Below.

Lepa application

Release of active principle

Pilosebaceous uptake Entry at proper site in skin (Su. Su. 18/4)

Absorption

Pachan by Bhrajakagni   (A.H. Su. 12/14Arundatta)

Cutaneous Biotransformation New metabolites formation

Pacification of Doshas

Breaking down of the Pathogenesis

Conclusion:

l Arjuna and Lodhra resulted significant effect in

the treatment of vyanga  on skin.

l Lepa of Arjuna and Lodhra when used along with
Churna of the same showed better result than the

lepa alone.

l Arjuna and Lodhra also showed the reducing
effects on scars, pimples, freckles and

complexion.

l The volunteers with oily skin were more
benefitted than the other types.

l Regulated doses of Arjuna and Lodhra did not
any side effects. It is safe, economic, convenient
and easily available.

References:

1 . Herbert O Mackey. A handbook of diseases of the

skin. 9th ed. New York: Macmillan London,

Melbourne Toronto, St. Martins press; 1968.

2 . Agnivesha.Charaka Samhita revised by Charaka

And Dridhabala with hindi commentary by Pt.

Kashinath Shastri and Gorakha nath Chaturvedi.

Reprint ed. Varanasi: Chaukhambha Bharti

Academy; 2004.

3 . Dalhana, Gayadasa. Nibandha Sangraha and Nyaya

Chandrika. Commentaries on Sushruta Samhita, ed,

Yadava ji Trikama ji  Acharya and Narayana Rama

Acharya. 7th ed. Varanasi: Chaukhambha Orientalia;

2 0 0 2 .

4 .  Indu. Shashilekha, commentary on Ashtanga

Sangraha, Edited by Shivprasad Sharma, 2nd ed.

Varanasi: Chaukhambha Sanskrit office; 2008.

5 . Melenie Sacha. Ayurvedic Beauty care. 1st ed. New

Delhi:  Motilal Banarasidas publishers; 1995

6 . Neema Khanna. Body and beauty care.1st ed. New

Delhi: Pustak Mahal, Khari Baoli; 1991

7 . Bhavamishra. Bhavaprakash Nighantu, commentry

by K. C. Chunekar, Edited by Dr. G. S. Pandey.

Reprint ed. Varanasi: Chaukhambha Bharti

Academy; 2006.

8 . Kaiyadeva. Kaiyadeva Nighantu, Edited by Sharma

P.V. Reprint ed. Varanasi: Chaukhambha Orientalia;

2 0 0 6 .

9 . P.H. Kulkarni. Ayurveda Herbs. 2nd ed. New Delhi:

Srisatguru publication;2000

1 0 . P.C.Sharma et al. Data base on medicinal plants used

in Ayurveda. Vol 3. New delhi: Documentation and

publication division CCRAS; 2005.

1 1 . Biossom Kochhar. Hair, skin, Beauty. New Delhi:

UBS publishers Distributors and Ltd; 1996

         

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Vol.IX    No.3  Jul-Sep 2015 Journal of  Ayurveda

 79

*M.D. Scholar, Deptt. Of Rasashastra & B.K., NIA, Jaipur.  **Asso. Prof., Deptt. of Rasashastra & B.K., NIA, Jaipur.

***Asst. Prof., Deptt. of Rasashastra & B.K., NIA, Jaipur,  ****Asst. Prof. NIMS, Institute of Pharmacy, Jaipur.

Hepatoprotective Activity Of ‘Yakritashula Vinashini Vatika’
Against Ccl

4
 Induced Hepatotoxicity In Albino Rats

*Dr. Anita Mali, **Dr. P.Suresh, ***Dr.Sanjay Kumar, ****Dr. Rajesh Sharma

Pharmaceutical Study

Abstract

Liver diseases are considered as fatal & life threatening. Efforts have been made to search for effective
hepatoprotective agents. The aim is to evaluate the hepatoprotective activity of Yakritashulavinashini-

vatika(YSV) against CCl
4  

induced hepatotoxicity in albino rats.

Group I (Control) received 5% gum acacia orally for 28 days. YSV in the dose of 200 and 400 mg/
kg bodyweight orally in Group III & IV. Silymarin100mg/kgas a standard drugwas givenin Group V and

Prophylactic YSV200 mg/kg bodyweightin Group VI.CCl
4
in dose of 1ml/kgbodyweightintra peritoneal 1:1

dilution with olive oil was administered for 7 consecutive days to the all groupsexcept group Iand group II
acts asCCl

4
 control

TheHepatoprotective effect of YSV was evaluated by the assessment of biochemical parameters such
as SGOT, SGPT, ALP, Total Billirubin, Total Protein &histopathological studies of Liver.

Result : The Drug has showed prophylatic effect against CCl4 induced hepatotoxcity and also has

definitive curative potential in the dose of400mg/kg body weightwhich is comparable to the standard drug

Key Words: Carbon tetrachloride, Hepatoprotective activity, Silymarin.

‚Ê⁄Ê¢‡Ê -

flÃ¸◊ÊŸ ◊¥ Áfl‡flSÃ⁄ ¬⁄ ÿ∑Î§ÃÁfl∑§Ê⁄ Öfl∂¢Ã ∞fl¢ ¬˝ÊáÊÉÊÊÃ∑§ ‚◊SÿÊ „Ò– ¬˝SÃÈÃ ‡ÊÙœ ◊¥ •ÊÿÈfl¸Áº∑§ »§Ù◊È¸‹⁄Ë •ÊÚ$»§
ß¢Á«UÿÊ ◊¥ flÁáÊ¸Ã ÿ∑Î§Ã ‡ÊÍ∂ ÁflŸÊÁ‡ÊŸË fl≈Ë∑§Ê ◊¥ ÿ∑Î§Ã ‚¢⁄ˇÊáÊËÿ ¬˝÷Êfl ∑§Ê •äÿÿŸ ÿ∑Î§Ã Áfl·ÊQ§ÃÊ Á∑§ÿÊ ªÿÊ– ß‚ R§◊
◊¥ •ÁÀ’ŸÙ ⁄≈˜‚ ∑§ ‚◊Í„ ‚¥ÅÿÊ-∞∑§ ∑§ •ãÃª¸Ã ª◊•∑§Á‚ÿÊ 28 Áºfl‚, ‚◊Í„ ‚¢ÅÿÊ ŒÊ ◊¥ ∑§Ê’¸Ÿ≈≈˛ÊÄ‹Ù⁄Êß«U 1 ∞◊.∞∂.
¬˝ÁÃÁ∑§.ª˝Ê. ‡Ê⁄Ë⁄ ÷Ê⁄ ∑§Ê •ÊÚÁ∂fl •ÊÚÿ∂ ◊¥ 1—1 Áfl∂ÿŸ, ‚◊Í„ ‚¢ÅÿÊ ÃËŸ ∞fl¢ øÊ⁄ ◊¥ ÿ∑Î§Ã ‡ÊÍ∂ ÁflŸÊÁ‡ÊŸË flÁ≈∑§Ê R§◊‡Ê—
200 ∞fl¢ 400 Á◊.ª˝Ê. ¬˝ÁÃÁ∑§.ª˝Ê. ‡Ê⁄Ë⁄÷Ê⁄, ‚◊Í„ ‚¢ÅÿÊ 5 ◊¥ ◊ÊŸ∑§ •ÊÒ·œ Á‚Á∂◊Á⁄Ÿ 100 Á◊.ª˝Ê. ¬˝ÁÃÁ∑§.ª˝Ê. ‡Ê⁄Ë⁄÷Ê⁄ ÃÕÊ
‚◊Í„ ‚¢ÅÿÊ 6 (¬˝Ù»§Êß∂ÁÄ≈∑§) ◊¥ ÿ∑Î§Ã ‡ÊÍ∂ ÁflŸÊÁ‡ÊŸË flÁ≈∑§Ê ∑§Ê 200 Á◊.ª˝Ê. ¬˝ÁÃÁ∑§.ª˝Ê. ‡Ê⁄Ë⁄ ÷Ê⁄ ¬˝ÿÙª Á∑§ÿÊ ªÿÊ „Ò–
ß‚ ‡ÊÙœ ∑§ •ãÃª¸Ã Á∑§ÿ ªÿ Á∂fl⁄ ¬˝Ù»§Êß∂ ≈S≈ ÃÕÊ Á„S≈Ù¬ÕÙ∂ÙÁ¡∑§∂ •äÿÿŸ ◊¥ ‚◊Í„ ‚¢ÅÿÊ 4 •àÿÁœ∑§ ¬˝÷Êfl
¬ÍáÊ¸Á‚h „È•Ê „Ò–
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Introduction:

Starting from ancient period, medicinal
plants play a vital role in the treatment of several
diseases. In traditional systems of medicine many

plants were used to cure the liver disorders.
Medicinal plants possess valuable bioactive
compounds that protects human from various

complications.

Hepatoprotective Activity Of ‘Yakritashula Vinashini Vatika’
Against Ccl

4
 Induced Hepatotoxicity In Albino Rats

Dr. Anita Mali, Dr. P.Suresh, Dr. Sanjay Kumar, Dr. Rajesh Sharma

Pharmaceutical Study

YakritashulaVinashinivatika(YSV) is one of
such herbo-mineral compound, whichis mentioned in
Bhaishajya ratnavali in Pleehayakritrogadhikar.1

YSV mentioned in Yakrit, Gulma,
Pleehodarvyadhi with the anupana of karvellaka
swarasa at the dose of badarsthipramana i.e. near

about 750 mg.

Table No. 1: Showing Ingredients of Yakritashula vinashinivatika:

S.No Name Origin Latin Name Part used Proportion

1 . NavasadaraSuddha Mineral Ammonium chloride - 1part

2. Saindhavalavana Mineral Rock salt halite/ - 2 part

Chloride of sodium

3. Chitraka Herbal Plumbagozeylanica Rt. 10 part

4. Kokilaksha Herbal Asteracanthalongifolia Sd. 10 part

5. Rohitak Herbal Tacocomaundulata St.Bk. 10 part

6. Yavani Herbal Tachyspermumammi Ft. 10 part

7 . Putikambu(Cirabilva) Herbal Holopteleaintegrifolia Lf. Q.S.

Liver diseases are considered as fatal & life
threatening. It creates a serious challenge to public

health.According to the latest W.H.O. data published
in April, 2011 death due to liver disease inIndia has
reached 2.3% of total deaths. India stands 27thin the

world. Modern medicines have little to offer for
alleviation of hepatic disorders. There was no safe
hepatoprotective drug available for the treatment of

liver disorders2. With the knowledge of the above
facts, an attempt is made to evaluate the
hepatoprotective potential of YSV.

Aims and Objectives:

The existing drugs can cure most of the
diseases. Still there is a never ending search for

finding new drugs in the hope that it would yield

drugs with lesser side effects and better therapeutic
activity than the existing drugs. The present study

involves evaluation of YSVfor its hepatoprotective
activities.

The objectives of the study are:

a) To compile the literature on YSVavailable in
various texts.

b) To manufacture and to fix SOPs of the said

formulation.

c) To evaluate Hepatoprotective potential of YSV
by animal experimentation by inducing

hepatotoxicity by giving CCl
4.
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Material and Methods:

l Collection and identification of Raw drugs:

The ingredients of YSV were procured from
the pharmacy attached to NIA, Jaipur, & identified
or authenticated by expert of the P.G. Department

of DravyaGuna, NIA, Jaipur.

The drug YSV was prepared in lab of
P.G.Department of Rasashastra& Bhaishajya

Kalpana,as per the traditional procedure and there
by fix the standard operating procedures.

l Processing & preparation of formulation:

The collected material was shade dried and
powdered using mixer grinder. Care was taken
toavoid fungal contamination while drying and

handling by wearing the gamma radiated gloves. The
powder mixed was triturated for 4 hours by mixing
Putikambuswarasa and dried. The process was

repeated for 7 times, when the mass become
homogenous the pills were prepared by hand
moulding. Then the Material was weighed and stored

in an air tight container.

Experimental animals:

HealthyWistar strain albino rats of either sex,

weighing between 120-150 ghoused in polypropylene
cages kept in the animal house of NIMS Institute of
Pharmacy, NIMS University, Jaipur. They were

maintained under standard husbandry conditions
(temperature 23±2°C, relative humidity 55±10% and
12-hr light/ dark cycle) during experiments. Animals

were allowed to take standard laboratory feed and
water ad libitum. They were given a week’s times to
get acclimatized to the laboratory conditions. Initial

body weight of each animal was recorded.

The research protocol was approved by
Institutional animal ethics committee (IAEC) as per

CPCSEA guidelines. (IEAC Clearance no- NU/NIP/
IAEC/12/001)

Experimental design for hepatoprotective

activity

A total of 30 animals were taken and were
divided into 6groups of 5 animals each (n=5 /

group). Study was carried out for 28 days. Group
I(normal control) received 5% Gum acacia  orally for
28 days. Group II served as induction

control,received dose of 1ml/kg bodyweightof CCl
4

diluted witholive oil3 in 1:1 ratio for 7 day

consecutively. Group III to IV received YSV 200
and 400 mg/kg body weight respectively and
Group V silymarin 100 mg/kg body weight for 28

days by oral route. Group VIreceived YSV 200 mg
/ kg bodyweight as prophylactic. CCl

4
in dose of 1ml/

kgbodyweightintraperitoneal 1:1 dilution with olive

oil was administered for 7 consecutive days to the
all groups except group I.

The animals were kept starved on the 29th

day. On the next day, after recording their body
weight and blood was collected by retro orbital
puncture.The blood was allowed to clot, & then

centrifuged at 3000 rpm for 20 min. Sera sample
were collectedfor biochemical parameters like SGOT,
SGPT, ALP, T. Bilirubin and T.Proteins.

The animals were sacrificed by using Diethyl
ether and the abdomen was cut open to remove the
liver.

Biochemical analysis

Liver pathophysiological enzymes such as
SGOT, SGPT, Alkalinephosphatase, Total billirubin

and Total Proteins were estimated by using
commercially availablekits and as per the
manufacturer’s instruction.

Histopathological Studies

A portion of the liver was cut into two to
three pieces approximately of 6mmsize and fixed in

phosphate buffered10% formaldehyde solution. After
embedding in paraffin wax, thin sections of 5µm
thickness were cut and stained withhaematoxylin–

eosin. The stained sections were made intopermanent
slides and examined under high resolution
microscope with photographicfacility and

photomicrographs were taken.

Statistical analysis

The data were expressed as mean ± SEM.

Results were analysed statistically by one-way
analysis of variance (ANOVA) followed by Tukey
Kramer multiple comparison  test and & Graph Pad

Instat statistical program. P- Value<0.05 was
regarded as statistically significant.
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Abstract:
Diabetic Peripheral Neuropathy (DPN) is one of the most troublesome micro vascular complication

of Diabetes Mellitus and is clinically present in 30-50% of all Diabetic patients. Approximately, 50 percent
of patients with Diabetics will eventually develop neuropathy and which is the major cause for lower limb
amputation. To tackle this problem, an effective management protocol has to be planned in ayurveda to

overcome the suffering. Takradhara, an advanced therapeutic procedure has greater affect in curing Diabetic
peripheral neuropathy. Hence, it is very important for the Ayurvedic physicians to understand this procedural
affect which is influencing mainly on the disease pathology, on involved doshas, itssymptoms and also it has

restoration affect in Diabetic Peripheral neuropathy.

Key words: Diabetic Peripheral Neuropathy, Takradhara, Diabetes mellitus

‚Ê⁄UÊ¥‡Ê-
«UÊÿ’Á≈∑ §¬Á⁄»§⁄U‹ãÿÈ⁄Ù¬ÒÕË, ◊œÈ◊„ ∑‘ ∞∑§ Ã⁄„ Á∑§ ©¬Œ˝fl (∑§ÊÚê¬Á‹∑§≥ÊŸ) „Ò– ‹ª÷ª 30 ‚ 50 ¬˝ÁÃ‡ÊÃ ◊œÈ◊„

⁄ÙÁªÿÙ ◊ ÿ ©¬Œ˝fl ÁºπÊÿË ºÃÊ „Ò– «UÊÿ’Á≈∑ §¬Á⁄»§⁄U‹ãÿÈ⁄Ù¬ÒÕË ¬Ò⁄UÿÊê¬È≈U‡ÊŸ ∑§Ê ∑§Ê⁄áÊ ÷Ë ’ŸÃÊ „Ò– ß‚ ‚◊SÿÊ ‚ ’øŸ
∑‘  Á‹ÿ ¬˝÷Êfl ÁøÁ∑§à‚Ê ∑§⁄ŸË øÊÁ„ÿ– ÃR§œÊ⁄Ê ŸÊ◊∑§ ∞«˜flÊã‚«˜ U¬¢ø∑§◊¸ ÁøÁ∑§à‚Ê, ∑§Ù«UÿÊÁ’Á≈∑§ ¬Á⁄»§⁄U‹ãÿÈ⁄Ù¬ÁÕ ◊
•ë¿UÊ ¬˝÷Êfl „Ò •ÊÿÈfl¸Áº∑§ ÁøÁ∑§à‚∑§ „ÙŸ ∑‘ ŸÊÃ ÿ ¡ÊŸŸÊ ¡M§⁄Ë „Ò Á∑§ ÃR§œÊ⁄Ê ∑§ ¬˝÷Êfl «UÊÿ’Á≈∑§ ¬Á⁄»§⁄U‹ãÿÈ⁄Ù¬ÒÕË
◊ ∑Ò§‚ „ÙÃÊ „Ò, ß‚∑§Ê ¬˝÷Êfl √ÿÊÁœ ∑‘ ºÙ· ◊, ‚ê¬˝ÊÁ# ◊, ‹ˇÊáÊ ◊ •ÊÒ⁄ √ÿÊÁœ ¬ÈŸ— ©à¬ÛÊ „ÙŸÊ ⁄Ù∑§Ÿ ◊ ∑Ò§‚ ◊ºº
∑§⁄ÃÊ „Ò ÿ ‚’ ¡ÊŸŸÊ ¡M§⁄UË „Ò– ß‚ ‡ÊÊœ ¬òÊ ◊ ÃR§œÊ⁄UÊ ∑§ ÿ ‚’ ∑§◊¸ ∑‘ ’Ê⁄ ◊ Ã∑¸§ Á∑§ÿÊ ªÿÊ „Ò–

indicated by the restoration of altered values of
different parameters in hepatotoxic rats to near-

normalcyat the dose of 400 mg / kg body weight of
YSVand the results are quite comparable with  the
standard drug. The Drug also showed prophylatic

efffect in the dose of 200mg body weight.  when
given before the induction with CCl

4

Histopathological observations of the liver

tissues of various experimental groups further
corroborated the biochemical findings observed in
this study.
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Introduction:

 Diabetic Peripheral Neuropathy (DPN) is one
of the most troublesome micro vascular
complication of Diabetes Mellitus. DPN is a Common

disease, often severe but frequently unreported and
inadequately treated. One in 6 Diabetic has
neuropathy1,2 is that approximately 50 percent of

patients with Diabetics will eventually develop
neuropathy and which is the major cause for lower
limb amputation3. The prevalence of neuropathy is

related to age, duration of Diabetes Mellitus and the
quality of metabolic control. The Diabetic Control &
Complication Trial study proved that a Glycated

Haemoglobulin (HbA1c) reduction from 9 to 7% for
a mean follow up of 6.5 years was able both to
reduce the onset of Diabetic Peripheral Neuropathy

(from 9.6% to 2.8%) and to slow its progression
4.Hence by the above explanation it was clear that,
uncontrolled Diabetes mellitus, along with its

chronicity play a major role in the manifestation of
DPN.

In Ayurveda, direct nomenclature of DPN is

not found. Regarding the manifestation of Upadrava
(complications) in Madhumeha (Diabetes Mellitus)
we need to analyze its progression of Samprapti.

According to sushruthasamhita,upadravas are those
which develop after onset of main disease and its
depend on main disease5. Acc to  Charaka samhita,

it is mentioned while in the context of  madhumeha,
due to strong bondage between morbid doshas and
dushyas, madhumeha attains asadhya stage, which

in turn causes any upadrava.6 The various nidanas,
doshadushyasammurchana and further progression
in sampraptiof madhumehaare similar to that of

DPN.In general, the treatment protocol planned in
the management of DPN should act on the
pathological process of madhumeha, which

ultimately cure its upadravas, followed by strict
adhering to diet and regimens.

Takradhara, a type of shirodhara (continous

pouring medicated liquid on the head) procedure
where medicated Takra is used. Most of the recent

Ayurvedic practioneres, various research works on
DPN  and as per keraliya chikitsa paddhatiit says that
Takradhadhra has beneficial effect in managing the

Madhumeha and its complication like DPN7. Hence,
it is very important for the Ayurvedic physicians to
understand this procedural affect, its influence on

disease pathology, on involved doshas, itssymptoms
and also its restorationin DPN.

Method of Preparation of Medicated Takra:

120gms (3 pala) of kwathachurna of amalaki
was boiled in 5 litres (10 kudava) of water till it
reduced to 1 litre (2 kudava). Then it was filtered and

collected in a stainless steel vessel. This 1 litre (2
kudava) of kwatha was used along with the
Takra.81500 ml (2 Prastha) of milk diluted with

6000ml (8 Prastha) of water, boiled and reduced to
original quantity of milk i.e. 1500ml (2 prastha). It
was allowed to cool on its own. After cooling, little

quantity of curd was added and kept overnight to get
fermented. Next day morning fermented curd was
churned well, upper cream part is removed. At this

stage, Takra was ready to use. This Takra was added
to amalaki Kwatha9

Procedure of Takra Dhara:

Materials Used for Takradhara:

Dharapatra, Dharatable,Dharastand,cotton ,
gauge, Amalaki and Takra.

Poorva Karma (Preoperative procedure)

All patients were subjected to dhara
procedure in the morning hours. Patients were made

to lie down on the dhara table in supine position. The
eyes were covered with cotton pad and lightly
bandaged to prevent the drugs entering the eyes

during the procedure. Takra was taken in a steel
vessel and made Luke warm.

Critical analysis of Takra Dhara in
Diabetic Peripheral Neuropathy

Dr. Suketha, Dr. Laxmikant
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Pradhana Karma (Operative procedures)

The Takra was poured in dharapatra and

then it was allowed to   flow on the fore head of the
patients, in medium pace ( i.e  neither very fast nor
very slow rate) from a height of 4 angulas. When the

Takra started pouring, then the vessel was moved in
oscillating fashion in the stream of the flow.  The
Takra was collected in separate vessel, reheated and

used for dhara. The procedure was repeated for 45
minutes counting it as one sitting.

Pashchat Karma (Post-operative procedure)

After completion of procedure, eye bandage
was removed and patients were allowed to take rest
for few seconds. Takra adhered on the forehead and

part of head was wiped off with a clean napkin. The
Rasnachoorna was rubbed over the anterior
fontanel. Then patients were asked to take rest for

about 10 minutes. The patients were asked to take
Luke warm water bath after one hour.

DISCUSSION:

Madhumeha is a Vata pradhanavyadhi
(disease). There are two set of samprapti(pathology)
manifests in madhumeha.Theyare Avarana and

dhatukshaya.

Avaranasamprapti: Due to avarana of
Pitta and Kapha dosha on Vata, exhibit the

symptoms of Avarana in madhumeha.10Due to
further progression in process of pathology ,disease
and its pathology becomes stronger and reaches

upadravaavastha (DPN). Group of signs and
symptoms manifested in DPN like Karapadadaha
(burning sensation in palms and soles), harsha

(tingling sensation), supti (numbness), gourava
(heaviness in limbs) etc are attributed to the
pittavrata and kaphavritavata symptoms which are

the earliest manifested symptoms of  DPN

Dhatukshayajasamprapti11; This samprapti
manifests in the later stage of the disease. Here, the

samprapti is due to excessively vitiated Vata and
kshaya (diminished) of dhatus. This  Aggravated Vata
causes elimination of Dhatus through the passage of

Basti and results in Dhatukshaya and causes
manifestation of symptoms such as Balahani,
Mamsashosha, Angaglani, Stambha, Kampa,

Dourbalya and all other symptoms of Dhatukshaya
which are the upadravaavastha of madhumeha.
These symptoms are attributed to Diabetic

Peripheral Neuropathy.

Henceby analyzing all these, it was clear that
Vata is the main dosha involved in the pathology of

DPN along with Pitta and Kapha. In the later stages
of samprapti, due to severely aggravated
Vata,dhatukshaya also worsens the condition.

DPN is a vatapradhanatridoshajaavasta. As
per Charaka Samhita, in all type of Vatavyadi,
Dhara or shirosekais indicated.12 Since Vata is a

predominant dosha involved in Diabetic Peripheral
Neuropathy,dhara is preferred in this condition to
combat aggregated Vata dosha. Amalakichurna

selected in the procedure of Takradhara is to
alleviate the pitta involved in the disease process,
which also acts as Vata Kapha shamaka, as amalaki

possesses tridoshashamaka action.

There is a reference available in
ashtangasangraha stating that, in Pittavrita Vata

condition dravasweda is indicated.11As per Charaka
Samhita also, antargata pitta is to be treated with
dravasweda, seka.13Hence dhara has scope in

pittavrita Vata condition.

Takra used in the procedure of Dhara helps
in shamana of kapha due to its kashayarasa,

laghuguna and ushnavirya.

 Here, the dravyas namely amalaki will exert
pittahara action, Takra exerts Kapha hara action and

procedure of dhara acts on Vata. Hence, the total
effect of takradhara is tridoshashamana, it has role
in the management of DPN.

Procedural effect of Takradhara

Luke warm liquid usually employed in dhara
stimulates efferent blood vessels and causes

vasodilatation at periphery. Prolonged and
continuous pressure due to trickling of medicated
liquid on forehead in dhara therapy cause tranquility

of mind and relieves tension and strain. It improves
circulation in head and relaxes muscles and nerve
endings. Takradhara has balancing effect on deepest

recesses of brain.14

It stimulates endocrine system, pituitary
gland, and neurotransmitters. It is also said to

enhance blood circulation to brain.15Excessive
secretion of cortisol produced by stress causes rise
in blood levels of glucose16 that may be reduced due

to relaxation effect of Takradhara.15

In total, the cumulative effect of all these
cause peripheral vasodilatation, improves
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circulation, relaxes local muscles and stimulates the
nerve endings17.

CONCLUSION:

Diabetic Peripheral neuropathy is a complex
multifactorial disorder with varied clinical

features.In Ayurveda, direct nomenclature of DPN is
not found. Regarding the manifestation of Upadrava
(complications) in Madhumeha we need to analyse

its progression of Samprapti and based on that
affective management has to beplanned. Therapeutic
procedure Takradhara has very affective role in the

management of DPN at the level of samprapti,it has
affect in resolving the acute symptoms and it’s also
useful in controlling the blood sugar level followed

by strictly adhering to pathya(wholesome diet) and
avoidance of apathy (unwholesome diet).
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Abstract:

Hypothyroidism is major endocrinal disorder in present era. It has been noticed that irregular life
style plays the major role for insufficient production of thyroid hormonesviztetraiodothyroxine (T

4
) and

triiodothyronine (T
3
). The principle function of thyroxin is to act as a catalyst of nature for the maintenance

of the oxidative metabolism in most tissues. In Ayurveda, the functions of thyroid glands are similar to
functions of Agni. Sign and symptoms of hypothyroidism are closely related to Galagandamentioned in
Samhita. Acharya have explained various regimens in Dincharya and Ritucharyaprakarana which helps in

proper functioning and maintenance of Agni. Prevention of the disease through some principles like Deepana,
Pachana, Lekhana and Samanyamvridhikaranam etc. and various single or combination of herbs mentioned
in Samhita are used to manage the hypothyroidism like Guggulu, Pippali, Ashwagandha, Jalakumbhi etc.

In management program Yoga is also helpful to reduce the symptoms of hypothyroidism.

Key words: thyroid, hypothyroidism, Galaganda, Yoga and herbs.

‚Ê⁄UÊ¥‡Ê-

flÃ¸◊ÊŸ ‚◊ÿ ◊¥ „Êß¬ÙÕÊÿ⁄ÊßÁ«UÖ◊ ∞∑§ ¬˝◊Èπ •ãÃ‚˝ÊflË ª˝¢ÕË Áfl∑§Ê⁄ „Ò– ¬˝Êÿ— ÿ„ ºπÊ ªÿÊ „Ò Á∑§ •ÁŸÿÁ◊Ã
ÁºŸøÿÊ¸ ÕÊß⁄ÊÚÿ«U „Ê◊Ê¸Ÿ ∑§ •¬ÿÊ¸# ÁŸ◊Ê¸áÊ ◊¥ ∞∑§ ¬˝◊Èπ ∑§Ê⁄áÊ „Ò– •Áœ∑§Ê¢‡Ê ™§ûÊ∑§Ù¥ ◊¥ •ÊÄ‚Ë∑§⁄áÊ ©¬Ê¬øÿ ∑§ ÁŸÿ¢GáÊ
◊¥ ÕÊÿ⁄ÊÚÄ‚ËŸ „Ê◊Ê¸Ÿ ©à¬˝⁄∑§ ∑§ M§¬ ◊¥ ∑§Êÿ¸ ∑§⁄ÃÊ „Ò– •ÊÿÈfl¸º ◊ÃÊŸÈ‚Ê⁄ ÕÊÿ⁄ÊÚÿ«U ª˝¢ÕË ∑§ ∑§◊¸ ∑§Ê ‚◊ãflÿ •ÁªA ∑§ ∑§◊¸
‚ Á∑§ÿÊ ªÿÊ „Ò– „Êß¬ÙÕÊÿ⁄ÊßÁ«UÖ◊ ∑§ ∂ˇÊáÊ ‚¢Á„ÃÊ•Ù¥ ◊¥ flÁáÊ¸Ã ª∂ªá«U ⁄Ùª ‚ Á◊∂Ã „Ò¢– •ÊøÊÿÊ¸¢ mÊ⁄Ê ÁºŸ øÿÊ¸ ∞fl¢
¨§ÃÈøÿÊ¸ ¬˝∑§⁄áÊ ◊¥ flÁáÊ¸Ã ©¬Êÿ •ÁªA ∑§ ÁŸÿ¢GáÊ ∞fl¢ ∑§ÊÿÊ¸¢ ◊¥ ‚„ÊÿÃÊ ∑§⁄Ã „Ò¢–

⁄Ùª ∑§Ê ’øÊfl ∑È¿U Á‚hÊãÃ ¡Ò‚ ºË¬Ÿ, ¬ÊøŸ, ∂πŸ, ‚Ê◊Êãÿ flÎÁh ∑§Ê⁄áÊ◊ Á‚hÊãÃ ∞fl¢ ‚¢Á„ÃÊ ◊¥ flÁáÊ¸Ã ∞∑§∂
Œ˝√ÿ fl ‚¢ÿÈÄÃ Œ˝√ÿ ¡Ò‚ ªÈÇªÈ∂È, Á¬å¬∂Ë, •‡flª¢œÊ, ¡∂∑Èê÷Ë •ÊÁº Œ˝√ÿ „Êß¬ÙÕÊÿ⁄ÊßÁ«UÖ◊ ⁄Ùª ∑§Ù ÁŸÿ¢GáÊ ∑§⁄Ã „ÃÈ
¬˝ÿÈÄÃ Á∑§ÿ ¡ÊÃ „Ò¢– ß‚∑§ •∂ÊflÊ ÿÙª ©¬øÊ⁄ ÷Ë „Êß¬ÙÕÊÿ⁄ÊßÁ«UÖ◊ ∑§ ∂ˇÊáÊÙ¥ ∑§Ù ∑§◊ ∑§⁄Ÿ ◊¥ ‚„Êÿ∑§ „Ò–
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Introduction:

Metabolism:It is a series of complex
processes by which the human body converts food,
water, and oxygen into tissue, energy and waste

products. It is a continuous process and goes on in
every cell of the body. The constructive chemical
and physical process by which food materials are

adapted for the use of the body is known
as anabolism; and the destructive process by which
energy is produced with the breaking down of tissues

into waste products is called catabolism. The two
processes together are called metabolism.1

Basal Metabolic Rate: it is the rate at

which energy is consumed when a person is at
complete rest. When a person is placed in a state of
complete rest, the metabolic rate can be measured

by measuring the amounts of oxygen and carbon
dioxide exchanged during breathing under certain
standard conditions. The BMR (Basal Metabolic Rate)
is an index of a person’s health.

Endocrine system: The endocrine system
produces hormones, which are chemical signals sent
out, or secreted, through the bloodstream. Hormones

help the body regulate processes, such as appetite,
breathing, growth, fluid balance, feminization and
virilization, and weight control. The endocrine system

consists of several glands, including the pituitary
gland and hypothalamus in the brain, adrenal glands
in the kidneys, and thyroid in the neck, as well as

the pancreas, ovaries and testes. Most common
endocrine disorders are related to improper
functioning of the pancreas and the pituitary, thyroid

and adrenal glands.

Thyroid gland: The Thyroid is a small
butterfly shaped gland in the front of the neck. Its

weight about one ounce, yet it is one of the most
important endocrine glands in the body. Its major
function is to produce hormones which are

responsible for metabolism in the body.2 The thyroid
gland is extremely sensitive, and easily responds to
stress and stimuli. The rate of metabolism depends

on how much hormone Thyroxin is produced.

Hypothyroidism And Its Management According To Ayurveda

Dr. Aarif Khan, Dr. Dushyant Kishore, Dr. Surendra Kumar Sharma, Dr. Sumit Nathani

Conceptual Study

Disorders of the Thyroid Gland:

1. Hyperthyroidism or thyrotoxicosis:
in which the gland secretes excess of hormones. This

condition is more common in women than in men
whose age ranges from 30 to 50 years. Thyrotoxic
individuals become tremulous, irritable, anxious and

even hysterical. Because the metabolism is raised,
they experience rapid heart rate and palpitation,
rapid shallow respiration. Frequent bowel motions

and diarrhoea, Flushing, heat intolerance, sweating,
menstrual disturbance and sometimes bulging of the
eyes. Such people suffer the paradoxical situation in

which they feel fatigue and lack of energy and yet are
compelled to move about, talk and do things. They
are constantly fidgeting and the slightest remark may

set off an inappropriately angry response.

2. Hypothyroidism: Hypothyroidism
results from inadequate production of thyroid

hormone. Any structural or functional defects of
thyroid gland that significantly impairs its output of
hormones will lead to the hypo metabolic state of

hypothyroidism. The thyroid gland is located in the
neck and it produces two major hormones: T4
or thyroxine and T3 or triiodothyronine. Both of

these hormones are involved in a number of
metabolic processes although T3 is the more active
of the two.The thyroid produces more T4 than T3

(eleven times more). However, once released from
the gland, the body converts some T4 into more
T3.The production and secretion of the thyroid

hormones are controlled by another hormone known
as TSH or thyroid-stimulating hormone. TSH is
released from the pituitary gland, and is under the

control of yet another hormone.TRH or thyrotropin-
releasing hormone is released from the
hypothalamus to stimulate the pituitary gland into

releasing TSH. Once released, TSH then further
stimulates the thyroid to release T3 and T4.

All of the processes make a feedback

mechanism that controls the levels of the thyroid
hormones.When the plasma levels of T3 and T4 falls,
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the feedback mechanism triggers the release of TRH
in the hypothalamus and, by extension, TSH in the

pituitary gland. However, when the levels of thyroid
hormones rise, the same mechanism reduces the
secretion of TSH and TRH in order to reduce the

syntheses of T3 and T4.3

Types of hypothyroidism:

Primary hypothyroidism is characterized

by low levels of T3 and T4 even when TSH levels are
normal. It is caused by damage to the thyroid gland
and accounts for most cases of hypothyroidism.

Secondary hypothyroidism on the other
hand, is caused by low production of TSH in the
pituitary gland. Since there is not enough TSH to

stimulate the thyroid, the production of thyroid
hormones remains low.

Tertiary hypothyroidism happens when

the hypothalamus does not produce TRH insufficient
quantities. This means that the pituitary is not well
stimulated to releaseTSH. Tertiary hypothyroidism is

the least commonof the 3 types of hypothyroidism.

Causes of Hypothyroidism:

l Hashimoto’s disease - is a chronic autoimmune

disease that causes the thyroid to become
inflamed and unable to produce enough thyroid
hormones.

l Surgical removal of the thyroid gland

l Thyroiditis during and after pregnancy

l Radiation therapy for head and neck disease

l Certain medications   such as sulfonamides,
lithium, amiodarone, can interfere with the
thyroid’s ability to produce hormones

l Pituitary gland problems

Symptoms of Hypothyroidism:

Symptoms of hypothyroidism can be very

subtle and are notorious for their nonspecific nature
and for the way in which they mimic the symptoms
of other diseases. People often believe their

symptoms are due to stress, depression, or “getting
older,” or may frequently mistake them for other
conditions such as menopause, arthritis, fibromylgia,

depression or chronic fatigue syndrome. Because of

this, hypothyroidism can go undiagnosed, sometimes
for many years. Symptoms appear in almost every

organ system of the body and vary from mild to
severe and from person to person. Some common
symptoms of hypothyroidism are:

m Fatigue, less energy or trouble awakening in the
morning, need for more sleep and tendency to
fall asleep during the day.

m Moderate weight gain or the inability to lose
weight.

m Dry, itchy skin, dry mucous membranes.

m Puffy face or around the eyes.

m Cold intolerance.

m Joint and muscle pain.

m Constipation.

m Dry, thinning, coarse hair or loss of outer edge
of eyebrows.

m Decreased sweating.

m Heavy or irregular or more painful menstrual
periods and impaired fertility.

m Depression and irritability.

m Slow or irregular heart rate.

m Slow Achilles reflex and edema of feet.

m Slow movement, slow or fuzzy thinking, and poor
memory.

m Slow speech, hoarse voice, and enlarged neck.

m Low body temperature.

m Yellowish or pale skin and dull facial expression.

Pediatric

Ø Short stature

Ø Mental retardation

Ø Short neck

Ø Delayed development

Severity

m Cardiovascular & psychiatric

m Myxedema
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Other symptoms can include premature or
exaggerated symptoms of menopause or post

Partum symptoms, low sex drive, eye problems such
as dryness, sensitivity to light, difficulty swallowing,
hearing loss, more frequent and prolonged infections,

shortness of breath, tightness in the chest, light
headedness, dizziness, edema of various parts of the
body, headaches, trigger finger, limited joint mobility

and carpal tunnel syndrome.4

Galaganda:

There is no direct mention of thyroid gland

in Ayurveda. But a disease by the name Galaganda
is mentioned in Samhita Grantha. The earliest
description of neck swelling is found in Atharvaveda

by the name Apachi. Charaka first described about
the disease under the 20 varieties of Sleshma
Vikara.5 Sushruta has described that out of seven

layers of the skin, the sixth layer Rohini is
Galaganda6 Rogadhistana. In Nidanasthana he
described Galaganda as two encapsulated small or

big swellings in the anterior angle of the neck, which
hang like scrotum,7 whereas Charaka mentioned
Galaganda as solitary swelling.8

Bhela described that Shleepda and
Galaganda are more common in Prachyadesa
(eastern part) of the country, and the persons

consuming predominantly fish are liable to develop
Galaganda.9 Haritasamhitakara described the role of
Dustambu and Krimidosha in the precipitation of

Galaganda.10 Kashyapasamhitakara added that any
part of the country which is cold, damp, with densely
grown long trees, water stagnation and heavy rains

may be prone for the development of Galaganda.11

From the above descriptions Galaganda can
be correlated with goiter or some tumour pathology,

where thyroid functions may or may not be affected.
But hypothyroidism is not just a localized disease. It
has many symptoms related to many systems of the

body. So it is better not to restrict hypothyroidism
with Galaganda.

Management of Hypothyroidism:

‘’Vikaranamakusalonajihriyatkadachana
Nahisarvavikaranamnamotoastidhrivasthitih’’.
                        (Ch.Su.18/44)

              Ayurveda doesn’t emphasize the exact
nomenclature of the diseases; rather it insists on

diagnosis of the constitutional status of the disease
as mentioned in Charaka.12

Based on Ayurvedic principles, the following
are the main causes for hypothyroidism.

1 . Genetical and hereditary defects come

under Adibala Pravritta Vyadhi,13 so no
treatment is suggested;

2. Congenital defects come under Janmabala

Pravritta Vyadhis14 (the disease present from
birth itself, i.e. congenital defects). Thyroid gland
agenesis, dysgenesis, ectopic thyroid gland come

under this category;

3. Iodine deficiency is the main common cause for
hypothyroidism. So  ‘Sarvadhasarvabhavana-

msamanyamvriddhikaranam’ 15 applies here;

4. Auto immunity is another common cause, so
immuno modulatory drugs are recommended

here;

5. Side-effects of surgery and radiation: Kasta
Sadhya (difficult to treat);

6. For transient hypothyroidism no specific
treatment is required;

7 . If there is functional loss of thyroid tissue, or

functional defects, thyroid stimulatory drugs are
beneficial.

Selection of drugs acting at various levels:

m At Hypo-thalamo pituitary level: anti-
stressdrugs, Medhyarasayana drugs,
Nasyakarma may be beneficial;

m At thyroid gland level: thyroid stimulatory drugs
are recommended here;

m At metabolism level: Deepana, Pacahana,

Lekhana16 drugs which pep-up body metabolism
is recommended;

m Immuno modulatory drugs for autoimmune

related hypothyroidism.

Herbs use in Hypothyroidism:

Guggulu:

The recent research work done by Dr.
Tripathi and others.  Animal studies have revealed
that Guggulu supports healthy thyroid function,
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mostly by increasing the conversion of less active
Thyroxin (T4) to more active Triiodotyronine (T3)

through increasing thyroid proteolytic activity and
the uptake of iodine into thyroxin, and without
increasing the production of Thyroid Stimulating

Hormone.

The extract of gum Guggulu is known as
guggulipid. It is also a long-standing traditional

remedy used in the Indian Ayurveda system of
medicine. The chief active ingredients in guggulipid
belong to a class of phytochemicals known as

guggulsterones.

Guggulsterones have been proven to improve
thyroid function. In a 1984 study published in the

journal, Planta Medica, a group of researchers
detailed the response when they administered Z-
guggulsterone (1 mg/100 g of body weight) to albino

rats.

One of the benefits recorded after
administering the guggulsterone was increased

uptake of iodine by the thyroid.

Another study published in the
journal, Anticancer Research, in 2008 also

established that guggulsterones can prevent and
suppress cancer cells.17

Ashwagandha:

Used primarily as an adaptogens, the
Aswagandha low thyroid herb helps:

m To relieve one of the most debilitating symptoms

of hypothyroidism which includes frequent
fatigue and the inability to concentrate.

m It is known to lower blood pressure.

m Reduce the inflammation of the thyroid and
boost the immune system.

This is an herb with antioxidant properties

that is popularly believed to directly affect the
thyroid by producing just the right amount of
hormones. Aside from providing a hormonal balance,

Ashwagandha is known to help the body fight stress
by improving the immune system and has also been
found to have anti-inflammatory properties. A study

conducted in 2011 found that Ashwagandha extract
is able to stimulate thyroidal activity and enhance
antiperoxidation of hepatic tissue.18

Jalakumbhi:

Free radical stress leads to tissue injury and

progression of disease conditions such as arthritis,
diabetes, hepatic injury, aging and ischemia,
reperfusion injury of many tissues, gastritis, tumor

promotion, neurodegenerative diseases and
carcinogenesis.

Pistiastratiotesleaves extract (PSLE)

functions as an antioxidant to scavenge free radicals
and reduces free radical induced cell injury (In vitro
Evaluation of Free Radical Scavenging Activity of

Pistiastratiotes Meghajha, N. ganesh and
Vershasharma).

Brahmi:

The Bacopa is a neurological tonic containing
neuroprotective properties that:

m Enhance memory

m Mental concentration, thus alleviating some of
the symptoms of hypothyroidism such as
inability for mental focus

m Inflammation and promotes anti-oxidation
process in the body.

Researchers confirm the potency of Bacopa

as a thyroid stimulating drug to fight
hypothyroidism. It has been found to regulate
thyroid hormone concentrations by as much as 41%

without adverse reactions.19

Yashtimadhu:

The Yashtimadhu (licorice) is known to:

m Help maintain the balance in the production of
thyroid hormones and the function of other
glands.

m It contains triterpenoidglycyrrhetinic acid which
helps prevent the development of invasive
thyroid cancer cells.

This herb is important in maintaining a
balance among glands so that thyroid patients who
often suffer from fatigue have improved energy.

Moreover in 2011, the Instituteof Biosciences and
Technology in Texas isolated synthetically derived
constituents of triterpenoidglycyrrhetinic acid, a

major component of licorice and found it to inhibit
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the growth of highly invasive thyroid cancer cells.
This demonstrates licorice’spotential in clinical

treatment of thyroid cancer and other endocrine-
related disorders.20

Pippali:

Selenium is required for a number of
enzymes known as selenoproteins. The chemical
reaction, which converts thyroid hormone T4 into

T3, is catalyzed by specific selenoproteins. Selenium
deficiency can impair thyroid function. The drug
Pippali increases the absroption of selinium and this

may be cause for the effectiveness of Vardhamana
Pipppli in hypothyroid conditions.

Ashtanga Yoga

Yoga originated from Sanskrit word “Yuj” meaning
union between mind, body and spirit. Include ethical
discipline, physical postures, breathing control and

meditation. The Eight Limbs of Yoga.

1 . Yama 2. Niyama

3. Asana 4. Pranayama

5. Pratyahara 6. Dharana

7 . Dhyana 8. Samadhi

Virtually everyone can see physical benefits

of Yoga, and its practice can also give psychological
benefits, such as stress reduction and a sense of well-
being, and spiritual benefits.

The body’s metabolism is regulated by the
endocrine system, particularly the thyroid gland.
Yoga for hypothyroidism is considered to be

effective as it has a positive effect on the organs of
the endocrine system, especially by stimulating the
parathyroid and thyroid glands. The twisting,

stretching, and compressing caused by the Yoga
poses for hypothyroidism help in providing the
endocrine organs with a massage and also improve

their functioning Yoga for hypothyroidism also
provides nourishment to the cells and improves the
blood circulation.

Sarvangasana in Yoga for Hypothyroidism

Sarvangasana is believed to be the most
effective and ideal Asana (position) for the thyroid

gland. This powerful posture places a great amount
of pressure on the thyroid gland that dramatically

changes the function by squeezing out the stagnant
secretions and improving the blood circulation.

Other Asana in Yoga for Hypothyroidism

After Sarvangasana, Halasana and
Matsyasana are beneficial for hypothyroidism. Other

recommended Asana are the following:

r Pavanamuktasana with emphasis on neck and
head exercises

r Surya namaskara (sun salutation pose)

r Yogamudra

r Vajrasana and other backward-bending positions

r Paschimottasana (seated forward bending pose)

r Janushirasana (head to knee pose)

r Naukasana

r Uttanpadasana

PranayamaYoga for Hypothyroidism

Also known as Yoga breathing techniques,

Pranayama is important for patients with
hypothyroidism because it provides the energy
needed by the body while also enhancing the oxygen

intake. This improves blood circulation, gives
relaxation and soothes a person’s nervous system.
The most effective Pranayama is Ujjayi which

focuses on the throat. The relaxing and stimulating
effects are beneficial for a person with
hypothyroidism. Kapalabhati (breath of fire) and

Anulomvilom  are also beneficial for treating
hypothyroidism.21

Conclusion:

Disease hypothyroidism is not described in
classical Ayurvedic texts.But based on its clinical
presentation its Samprapti (pathogenesis) can be

understood. Galagandais described by Acharya
which can be correlated with thyroid disorders.
Some of basic Ayurvedic principles which are used

in management of hypothyroidism.

Some herbs like Guggulu, Ashwagandha,
Yashtimadhu, Jalakumbhi, Brahmi, Pippali are

proved that these herbs have some specific
properties that are beneficial to reduce the symptoms
in hypothyroidism. Various methods including Yoga
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is helpful in such conditions. Yoga for
hypothyroidism also provides nourishment to the

cells and improves the blood circulation.Thus we see
that in Ayurveda hypothyroidism and their
symptoms can be managed at various levels

effectively.
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Abstract:

Srotamsi of the body comprise of channel of different kinds. They may be Sthula, Sukshma or Anu.

In general usage the term Srotamsi comprehends all channel- big & small, perceptible & imperceptible- that
compose the internal transport system of the body which provide platform for activities of the other important
bio-factors like Tridosha, Sapta Dhatu, Oja, Agni etc. In Ayurvedic classics the term Srotas is used as

dynamic inner transport system of body-mind-spirit organization in addition to circulatory system.

Srotas is one of the most controversial points, but of course important too, as it is recognized as the
structural & functional unit of the body. It is pre-requisite for the maintenance of good health. Improper

foods, erratic behaviour & such other things which are not conductive to the body brings abnormality in
Srotas leading to manifestation of diseases. Adoptance of normal conductive foods & actions leads to happiness
& sound health.

Key Words: Srotamsi, Sthula, Sukshma, Anu, Tridosha, Saptadhatu, Oja, Agni

‚Ê⁄UÊ¥‡Ê-

≥Ê⁄Ë⁄ ◊¥ dÙÃ‚˜ ÁflÁ÷ÛÊ ¬˝∑§Ê⁄ ∑§ øÒŸ‹ ÿÊ flÊÁ„ŸË ∑§ M§¬ ◊¥ ≥ÊÊÁ◊‹ Á∑§ÿ ¡ÊÃ „Ò¥ – fl SÕÍ‹ ‚Íˇ◊ ÿÊ •áÊÈ „Ù
‚∑§ÃÊ „Ò– ‚Ê◊Êãÿ ≥ÊéºÙ ◊¥ dÙÃ¢Á‚ ≥Êéº ∑§Ê ©¬ÿÙª ©Ÿ ‚÷Ë flÊÁ„ŸË ¡Ù ’«U∏ •ÊÒ⁄ ¿UÙ≈ M§¬ ◊¥ •ÕflÊ ¬˝àÿˇÊ •ÊÒ⁄ •¬˝àÿˇÊ
M§¬ ◊¥, ≥Ê⁄Ë⁄ ∑§ •Ê¢ÃÁ⁄∑§ ¬Á⁄fl„Ÿ „ÃÈ ©ûÊ⁄ºÊÿË ¬˝áÊÊ‹Ë „Ò ∑§ Á‹ÿ ¡ÊŸÊ ¡ÊÃÊ „Ò¥ ¡Ù ÁGºÙ·, ‚#œÊÃÈ, •Ê¡, •ÁªA •ÊÁº
¡Ò‚ •ãÿ ◊„àfl¬ÍáÊ¸ ¡Òfl ∑§Ê⁄∑§Ù¥ ∑§Ë ªÁÃÁflÁœÿÙ¥ ∑§ Á‹∞ ◊¢ø ¬˝ºÊŸ ∑§⁄ÃÊ „Ò– •ÊÿÈfl¸Áº∑§ ª˝¢ÕÙ ◊¥ dÙÃ¢Á‚ ≥Êéº ∑§Ê ©¬ÿÙª
‚¢øÊ⁄ ¬˝áÊÊ‹Ë ∑§ •‹ÊflÊ ≥Ê⁄Ë⁄, ◊Ÿ, •Êà◊Ê ‚¢ª∆Ÿ ∑§ ªÁÃ≥ÊË‹ •Ê¢ÃÁ⁄∑§ ¬Á⁄fl„Ÿ √ÿflSÕÊ ∑§ M§¬ ◊¥ Á∑§ÿÊ ¡ÊÃÊ „Ò–

dÙÃ‚˜ ‚’‚ ÁflflÊºÊS¬º Á’¢ºÈ•Ù¥ ◊¥ ‚ ∞∑§ „Ò, ‹Á∑§Ÿ ÁŸÁ‡øÃ M§¬ ‚ ◊„àfl¬ÍáÊ¸ ÷Ë „Ò– ß‚Á‹∞ ß‚ ≥Ê⁄Ë⁄ ∑§
‚¢⁄øŸÊà◊∑§ •ÊÒ⁄ ∑§ÊÿÊ¸à◊∑§ ß∑§Êß¸ ∑§ M§¬ ◊¥ ¡ÊŸÊ ¡ÊÃÊ „Ò– •í¿U SflÊSâÿ ∑§Ù ’ŸÊÿ ⁄πŸ ∑§ Á‹∞ dÙÃ¢‚ ∑§Ê SflÊSâÿ
„ÙŸÊ ÷Ë •Êfl‡ÿ∑§ „Ò– •ŸÈÁøÃ πÊl ¬ºÊÕ¸, •ÁŸÿÁ◊Ã √ÿfl„Ê⁄ •ÊÒ⁄ ß‚ Ã⁄„ ∑§ •ãÿ ’ÊÃ¥ „Ò¥ ¡Ù ≥Ê⁄Ë⁄ ∑§ Á‹∞ „ÊÁŸ∑§Ê⁄U∑§
„Ò dÙÃ¢‚Ù ◊¥ Áfl·◊ÃÊ ‹ÊÃÊ „Ò Á¡‚∑§ ¬Á⁄áÊÊ◊SflM§¬ ⁄ÙªÙ¥ ∑§Ë •Á÷√ÿÁQ§ „ÙÃË „Ò – •Ã— ßŸ∑§Ê ‚Ê◊Êãÿ ¬Á⁄fl„Ÿ ∞fl¢ ÁŸ⁄ÙÁªÃÊ
≥Ê⁄Ë⁄ ∞fl¢ SflÊSâÿ ∑§Ù ‚ÈπË ’ŸÊŸ ∑§ Á‹∞ •Êfl‡ÿ∑§ „Ò–
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Introduction:

Srotas are those in which Manas, Prana,
Anna, Jala, Dosha, Dhatu, Updhatu, Dhatumala,
Mutra, Purisha are circulating & these are

innumerable.[1] Srotamsi are defined as the passages
through which the various Dhatu (tissues) that are
undergoing the process of metabolic transformation

are transported.[2] The Srotas are also called Marga,
Ayana, Panthana, meaning passage, channels or
gateway. Srotas have predominance of Akasha

Mahabhoot. Each Srotas have their special function
for each Dhatu. The work of one particular Srotas
cannot be done by another Srotas, so there is

selective function to allow only such materials as
require by the Dhatu and not others.

Bodily humours Vata, Pitta, Kapha moves

inside the Srotas to perform their normal function
at different places. Similarly things which are beyond
perception of sensory organ like mind etc. move

inside the Srotas & are located in sentiment portion
of the body. Healthy Srotas perform their normal
function as a result body is free from diseases &

unhealthy Srotas become root cause for the
development of pathogenesis.[3]

Importance Of Srotas

Importance of Srotas in manifestation
of the disease - Srotas act as the transportation
system of our body. The Dhatu transported through

A Conceptual Study of Sroto-Dusti

Dr. Anupama Shukla, Dr. Pankaj Kothari, Dr. Akhilesh Shukla, Dr. C. R. Yadav

Conceptual Study

Srotas are constantly subjected to metabolism.

Without Srotas no body part can grow and develop
or degenerate. Srotovaigunya plays vital role for the
Sammurchhana of Dosha & Dushya at a particular

site as a result disease manifest inside the body.[4]

Concept of Sroto-Dusti

The concept of Sroto-Dusti is a unique

concept in Samprapti Vigyana. This concept is aimed
at explaining the fundamental pathological changes
that takes place in various part of the body before

leading to any clinical manifestations. This literally
means morbidity of Srotas. This is the term denoting
actual type or mode of vitiation in a particular

Adhisthana. Four types of manifestation of
Srotodusti  occurs viz. Atipravritti, Sanga,
Siragranthi and Vimarga-Gamana. These four types

of Srotodusti may occur either individually or in
combined form. Out of these four, Sanga or so called
Srotorodha, give rise to most of the diseases.[5]

1. Atipravritti:

Increased activity of one or more Srotas can
be taken as Atipravrutti. According to Acharya

Charak “Atyutsaragastuatipravrutti”. This term may
be taken for excessive outflow of any Dhatu, Mala
or excessive functioning of any part of the body.

This type of Dusti is common in Mutravaha,
Purishvaha & Artavavaha Srotas. For example:

Sr.  No. Vyadhi Lakshan

1 . Prameha Tatraavilaprabhutamutralakshnah[6]

2. Atisara Gudenbahudravasaranm..[7]

3. Raktapradara Raktapramanm-utkramyagarbhashyaagatahsira…..[8]

2. Sanga:

Also called Srotorodha. This is the most

common & important type of Sroto-Dusti found in
vast number of disorders. Sang means stagnation,
stoppage, obstruction etc. this may be considered as

an opposite pathological phenomenon to
Atipravrutti.

Sanga may be partial or complete. This may
be interpreted as loss of mobility or plugging of some
foreign material or compression, obstruction of

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Journal of  Ayurveda Vol.IX    No.3  Jul-Sep 2015

 98

passage. Dhatu-Dusti or structural deformity of the Srotas resulting in Sanga such as stenosis, inflammation
of vessel etc. Example of Sangapradhan Vyadhi :

Sr.No. Srotas Vyadhi Samprapti

1 . Pranavaha Hikka Hikkakarotisamrudhy [9]

Shwasa Yadasrotamsisamruddhyamaarutkaphapurvaka[10]

2. Udakvaha Jalodara Ruddhvaswedaambuvaahinidosha [11]

3. Annavaha Udavarta Karotivinmutrasangkramatudavarta [12]

3. Siragranthi- Thickening, new growth or tumors. Ex:

Sr. No. Vyadhi Samprapti

1 . Arsha Doshastvak-mamsa-medamsisamdushyavividhakritin,
mamsaankuranapaanadou [13]

2. Granthi Vatadyomamsrukapradustahsamdushyamedaschtathasirasch[14]

4. Vimargagamana- Leaving its own path and entering into other path. Ex:

Sr. No. Vyadhi Samprapti

1 . Chhardi Vayumahasrotamsisampravruddha [15]

2. Unmada Manasodoshairunmargagairmadah [16]

Conclusion:

Acharya have described that the entire range

of life processes in health & disease depends in
integrity of the Srotas system- as stated that
“Srotomayam hi Shariram”. Without healthy Srotas

body cannot grow normally. Srotamsi indicate all
macro, micro level description pertaining to
exchange, transportation & excretion.

Srotamsi include all structural & functional
units from grass to subtlest designed to carry specific
material, molecules, messages, impulses, emotions &

thoughts. Any slight disturbance at the level of
Srotas leads to Dosha-Dushya-Sammurchhana & as
a result disease manifest inside the body. A wise man

must have proper knowledge of Srotas to approach
a patient in a holistic way. Any defect of Srotas must
be corrected quickly for the restoration of normal

health.
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The concept of Prajnaparadha in relation with bhutvidhya.
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Conceptual Study

Abstract:

Ayurveda is a holistic science and lays emphasis on preserving and promoting the fitness of healthy
individuals besides giving methods for treatment of disease. Ayurveda is not a science dealing only with

drugs. It is a more a way of life and describes methods for promotion, prolongation and maintenance of
positive health .The act done by person, who is deranging of understanding or intelligence, will and memory
is to be regarded as volitional transgression1. To knows about Prajnaparadhadha we should understand the

three factors dhee, dhriti and smriti also understand as intelligence, controlling power and memory. When
we understood the normal physiology of above three we can easily understood the basic pathology of
Prajnaparadha. It is the deliberate, willful indulgence in unhealthy practices that leads to unbalanced body

functions and disease.

Key words: Prajnaparadha, bhutavidhya, Ayurveda.A

‚Ê⁄UÊ¥‡Ê-
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¬˝ôÊÊ¬⁄Êœ¡ãÿ ∑§Ê⁄áÊÙ¥ ◊¥ •Ê‚ÁQ§ ⁄πŸÊ •SflSÕÃÊ ∑§Ê ¡Ÿ∑§ „Ò, ¡Ù Á∑§ ≥Ê⁄Ë⁄ ∑§Ë ÁR§ÿÊÿÙ¥ ∑§Ù •‚¢ÃÈÁ‹Ã ∑§⁄ÃÊ „Ò
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Introduction:—

Bhutavidya Is the name of that branch which

describes the features of persons possessed by spirits
like Deva, Asura, Gandharva, Yaksha, Raksa, Pitr,
Pisaca, Naga, etc, and methods of propitiating them

such as Santikarma, (pacificatory  rites) Baliharana
(offering  oblatious) etc Observing non human
character in human being in his qualities such as

knowledge, speech, physical activities, strength &
valour such as persons should be understood as
‘seized by demons’.

The Ayurveda is the life science mainly the
medical science. The whole knowledge in the
universe comes from the sankhya. Thus sankhya is

the ancient knowledge and the main source for the
knowledge. It is the philosophy of proceeding with
the numbers and ultimate in the universe. The most

fundamental conception is that the there are two
entirely distinct essence existing from eternity i.e.
prakriti and purusha. These numbers are also used

in Ayurveda the components of the individual
person are nothing but the numbers knowledge
gained from the sankhya. Five primordial elements

and the cetana as the sixth components are the
shaddhattvatmakpurusha of Ayurveda.1 The twenty
four elements2 build up the sharira- manas, the ten

sense organs, the five senses, and eight constitutes
of the nature- Avyakta, Mahan, Ahankara and five
primordial elements. This knowledge of numbers is

very useful for getting the final liberation. The
moksha is attained by understanding of  twenty five
numbers. The life arises in the form of bhuta.3

Materials And Methods:

Among eight paths bhuta-vidya deals with
mainly imbalances of mind and diseases related to

them with their treatment.  The inclusion of the
bhutavidya in the classical medical treatises suggests
that the lessons on popular beliefs and folkloric

treatment as the phases of sorcerers and curers were
considered enough to be included in the medical
curriculum of Ayurveda student. Bhuta-vidya the

term made by two words i.e. bhuta and vidya. Bhuta
is understood by many synonyms like as animals,

live bodies, para human bodies etc.

Cakrapani quoted the word prani  as
synonym for bhuta.

In some places bhuta is considered as
Pancamahabhuta i.e. Prthvi, ap, Teja, Vayu,
Akasha. The Ayurveda also believes in the past

karma or deeds as a causative factor of certain
diseases. Bhutavidya deals with the causes, which
are directly not visible and have no direct

explanation in terms of tridosha.

The deeds of these daiva, rakshasa, yaksha,
change the behavioral nature of the person. In both

nijavikara,and agantuja vikara alteration in body
and the mind is seen in the person. It justifies the
psychosomatic approach of ayurveda.Unmada,

apasmara, atatvabhinivesha, amanushopasarga are
the main disorders explained under the branch of
bhutavidya.

Bhutavidya

It is the name of that branch which describes
the features of persons possessed by spirits like

deva, asura, gandharva, yaksha, raksha, pitr,
pishaca, naga, etc, and methods of propitiating them
such as shantikarma, (pacificatory  rites) baliharana

(offering oblatious) etc.4

Observing non human character in human
being in his qualities such as knowledge, speech,

physical activities, strength and valour such as
persons should be understood as ‘seized by demons’.

Prajnaparadha

The act done by person, who is deranging of
understanding or intelligence, will and memory is to
be regarded as volitional transgression.5 To knows

about Buddhi we should understand the three factors
dhi, dhriti and smriti also understand as intelligence,
controlling power and memory. When we understood

the normal physiology of above three we can easily

The concept of Prajnaparadha in relation with bhutvidhya.
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understood the basic pathology of Prajnaparadha. It
is the deliberate, willful indulgence in unhealthy

practices that leads to unbalanced body functions
and disease.6

Buddhi-

Buddhi is our decision making faculty. It
discriminates about facts and fallacies, eternal and
non-eternal, good and evil.7 it is the faculty of the

brain which collects knowledge, attributes and
qualities of all aspects and objects of the universe,
and  then screens, dissects and analyzes them with

total reasoning, logic and discrimination, ultimately,
projecting definite and decisive conclusions. The
power of forming and retaining conceptions and

general notions, intelligence, reason, intellect, mind,
discernment, judgment.  It is a feminine Sanskrit
noun derived from the same root as the more

familiar masculine form Buddha (budh- to be awake,
to understand, to know). It denotes an aspect of mind
that is higher than the rational mind and that is

attracted to Brahman (i.e., to “Truth” (sat) or
“Reality” (dharma)). Unlike mana, which is a
composite of mind and ego deriving from an

aggrandized “I-sense” that takes pleasure in pursuing
worldly aims and sense pleasures, Buddhi  is that
faculty that makes wisdom possible. In Sankhya and

yogic philosophy both the mind and the ego are
forms in the realm of nature (prakriti) that have
emerged into materiality as a function of the

three gunas through a misapprehension of purusha
(the consciousness-essence of the jivatman).
Discriminative in nature Buddhi  is that which is able

to discern truth (satya) from falsehood and thereby
to make wisdom possible.

It corresponds to the Platonic conception

of nous. Just as nous plays a critical role in salvation
in orthodox Christianity, so too does Buddhi play an
important role in liberation (i.e., enlightenment)

within Hinduism, Buddhi sm and Yoga. In the journey
of life, the Buddhi (intelligence) is most important—
”Niscayatmaka Buddhi.”8

The intelligence is the determinant in life. In
daily life, many difficulties and problems arise like
waves, which man has to solve. What is the basic

agency for resolving these difficulties? It is the
Buddhi . Without the intervention of the Buddhi none
of our problems can be solved. The man filled with

doubts perishes “Samsayatma vinasyathi.” Because
the Buddhi helps to end doubts, it has been

described as one beyond the sense organs—”Buddhi
grahyam athindriyam.”

The Bhagavad Gita has laid down two banks

to channel its message. Without these banks the river
of life will be subject to many hazards and
difficulties. The two banks consist of two eight

syllable mantras. One is “Sraddhavaan labhathe
Jnanam” (The man of earnest faith acquires supreme
wisdom). The other eight-syllable mantra is

“Samsayaatma Vinasyathi” (The one filled with
doubts perishes). When life flows between these two
regulating principles, it will be blessed with peace and

happiness. It is only when man is guarded on either
side by Sraddha (earnest faith) and Nissamsaya
(freedom from doubt) will he be able to reach the

goal of life.

Buuddhivimbhrasa:

When The Person fails to understand what is

eternal and non-eternal, true and false it is known as
derangement of understanding. One cannot see the
events in real forms. It is the function of Buddhi to

see everyone in equal level or to perceive rightly.
When it fails it leads to derangement of
understanding.9

Dhritivimbhrasa:

The English meaning of the word dhriti is
holding, personifying. It makes the mind able to

restrain from any harmful objects. When it fails mind
cannot restrain and thus suffers with illness. In the
event of derangement of the will the mind which is

always reaching out of its objects, is incapable of
being restrained from undesirable objects. The will
is controller of it.10

Smritivimbhrasa:

Smriti is self remembrance. Smriti literally
means “that, which is remembered,” Smriti is one of

the structuring dynamics of rgveda. It highlights the
quality of Memory involved in structuring rgveda.
With reference to consciousness, Smriti comprises

the specific sets of laws of Nature that are engaged
in promoting the quality of Rshi — the observer, the
witnessing quality — within the Samhita level of

consciousness, providing a structure to the eternally
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silent, self-referral, self-sufficient, fully awake state of
consciousness, which is intimately personal to

everyone. The healthy memory supported by satva
maintains the health where the memory afflicted by
rajas and tamas causes a disease. When the mind

clouded by passion and delusion the retention of true
knowledge is destroyed that is known as
derangement of memory;11 for indeed the memorable

abides in the memory.  The wise man when afflicted
with disease, which arises from volitional
transgression and is the result of one’s own action,

should not rail against the gods, the manes or the
demons. He should regard his very self as the author
of his pain and pleasure. Accordingly he should

search out what is good for him and not allows him
to be fear-stricken.

Discussion:

The treatment for manas vyadies is
described in bhutvidya especially devvyapasharya
chikitsa is known to treat such disorders which

develops from the disturbance from manas doshas.
Wherever a disease develops it’s not only affect
physically but also psychologically so there is

relation between sharirik and manas dosha. When
manas dosha are more aggravated then
manovahasrotogata vyadhis produce like unmade

and apasmara etc. the treatment of such of disease
is devvyapasharya which is separately described in
one of the branch of asthanga ayurveda which is

bhutvidya. So at a glance are may assume that
prajnaparadha is not only the cause for physical,
pathological disorders but psychological also. So

there is a realtion between base of prajnaparadha and
manas vyadi and the treatment is described in
bhutvidya. In this branch we treat such type

psychological disorder i.e. unmade and apasmara.

Conclusion:
Neither god, nor gandharva, pisacha nor

rakshasa are capable to create disorder in our body.
The man is being suffered from his deeds. The deeds
of a person bring happiness or sorrow in his life.

Every person is responsible for his deeds. The
Prajnaparadha is the main causative factor for
vitiation of dosha.
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Abstract

Background: Good subsequent care of pregnant women is very imperative to society and to future
generations. Garbhini Paricharya refers to the regular medical and nursing care recommended for women
during pregnancy described in classics.The health of future generations is to a great extent determined by

the baby’s growth and development within the womb. The success of foetal life not only harnessesthe health
of the newborn, but also the health of the mother. The supervision of comprehensive care should be of a
regular and periodic nature and according to the need of an individual. During the United Nations General

Assembly 2010, in New York, UN Secretary-General Ban Ki-moon launched the Global Strategy for Women’s,
Children’s and Adolescents’ Health, 2010-2030.

Benefits: The proper garbhini parichary result in the proper development of the foetus, its delivery,

the health of the mother and thus her ability to withstand the strain of labour and have an eventless post-
natal phase. The concept ofgarbhini paricharya describedincludes monthly dietary regimen and living style
for the pregnant women etc. all of these advices are done with the aim to ensure normal pregnancy and

uncomplicated labour with delivery of a healthy baby from a healthy mother.

Conclusion: The concept of Garbhini paricharya is an enhanced way of living a healthy life by a
pregnant woman during this physiological journey. If such programmes are implemented they can a great

aid in building a healthy nation.The speciality clinics throughout the country catering to the development of
this ayurvedic theory will not only help empowering the AYUSH practitioners in the field to practice
effectively but will also improve to be a new strategy to promote Indian ancient wisdom internationally.

The requisite of the today’s scenario is to globalize ayurveda by pioneering in such ground breaking
techniques which have a way more weightage in global health issues.

Key words: Garbhini paricharya, labour, revolutionary, garbhasthapaka drugs.

‚Ê⁄Ê¢≥Ê—
¬ÎD÷ÍÁ◊— ª÷¸flÃË ◊Á„‹Ê•Ù¥ ∑§Ë ©ÁøÃ •ŸÈflÃË¸ ºπ÷Ê‹ ‚◊Ê¡ ÃÕÊ ÷Áflcÿ ∑§Ë ¬ËÁ…U∏ÿÙ¥ ∑‘ Á‹∞ ’„ÈÃ ¡M§⁄Ë „Ò¥–

ªÁ÷¸áÊË ¬Á⁄øÿÊ¸ ∑§Ê fláÊ¸Ÿ ‚¢Á„ÃÊ•Ê ◊¥, ª÷Ê¸flSÕÊ ∑‘ ºı⁄ÊŸ ◊Á„‹Ê•Ù¥ ∑‘ Á‹∞ ÁŸÿÁ◊Ã M§¬ ‚ ÁøÁ∑§à‚Ê •ÊÒ⁄ ŸÁ‚Zª ºπ÷Ê‹
∑§Ë ‚‹Ê„ ºŸ „ÃÈ Á∑§ÿÊ ªÿÊ „Ò¥– ÷Áflcÿ ∑§Ë ¬ËÁ…U∏ÿÙ¥ ∑§Ê SflÊSâÿ ∑§Ê»§Ë „ºÃ∑§ ’Ê‹∑§ ∑‘ Áfl∑§Ê‚ •ÊÒ⁄ ª÷¸ ∑‘ ÷ËÃ⁄ ÷˝ÍáÊ
∑‘ Áfl∑§Ê‚ mÊ⁄Ê ÁŸœÊ¸Á⁄Ã Á∑§ÿÊ ¡ÊÃÊ „Ò– ÷˝ÍáÊ ¡ËflŸ ∑§Ë ‚»§‹ÃÊ ‚ Ÿfl¡ÊÃ Á≥Ê≥ÊÈ ∑‘ SflÊSâÿ ºÙ„Ÿ ∑‘ ‚ÊÕ ◊Ê° ∑‘ SflÊSâÿ
‚¢⁄ˇÊáÊ ÷Ë ÁŸ÷¸⁄ ∑§⁄ÃÊ „Ò– ªÁ÷¸áÊË ∑§Ë ‚¢¬ÍáÊ¸ ºπ÷Ê‹ ∑§Ê ¬ÿ¸flˇÊáÊ ∞∑§ ÁŸÿÁ◊Ã, •ÊflÃË¸Ã, ¬˝ÁÃ¬ÈM§· ¬˝∑Î§ÁÃ ÃÕÊ √ÿÁQ§
∑§Ë ¡M§⁄Ã ∑‘ •ŸÈ‚Ê⁄ „ÙŸÊ øÊÁ„∞– ãÿÍÿÊÚ∑¸§ ◊¥ ‚¢ÿÈQ§ ⁄ÊC˛ ¡Ÿ⁄‹ •‚¥’‹Ë 2010 ∑‘ ºı⁄ÊŸ, ‚¢ÿÈQ§ ⁄ÊC˛ ◊„Ê‚Áøfl ’ÊŸ∑§Ë ◊ÍŸ
Ÿ ◊Á„‹Ê•Ê, ’ìÊÙ¥ •ÊÒ⁄ Á∑§≥ÊÙ⁄Ù¥ ∑‘ SflÊSâÿ ∑‘ Á‹∞ flÒÁE∑§⁄áÊ ŸËÁÃ 2010-2030 ∑§Ê ≥ÊÈ÷Ê⁄¢÷ Á∑§ÿÊ–

‹Ê÷— ©ÁøÃ ªÁ÷¸áÊË ¬Á⁄øÿÊ¸ ∑‘ ¬Á⁄áÊÊ◊ SflM§¬ ÷˝ÍáÊ ∑§Ê ‚◊ÈÁøÃ Áfl∑§Ê‚ ÃÕÊ ¬˝‚fl; ß‚∑‘ ‚ÊÕ ◊Ê¢ ∑§Ê SflÊSâÿ
•ÊÒ⁄ ªÁ÷¸áÊË ◊¥ ¬˝‚fl ÃÕÊ ¬˝‚flÙûÊ⁄ ø⁄áÊ ∑§Ù ‚„Ÿ ∑§⁄Ÿ ∑§Ë ˇÊ◊ÃÊ „ÙÃË „Ò– ª÷Ë¸áÊË ¬Á⁄øÿÊ¸ ∑§Ë •flœÊ⁄áÊÊ ∑‘ •ãÃª¸Ã
ª÷¸flÃË ◊Á„‹Ê•Ù¥ ∑‘ Á‹∞ ◊ÊÁ‚∑§ •Ê„Ê⁄ •ÊÒ⁄ ¡ËflŸ ≥ÊÒ‹Ë ∑§Ê fláÊ¸Ÿ Á∑§ÿÊ ªÿÊ „Ò¥– ßŸ ‚÷Ë ‚‹Ê„Ù¥ ∑‘ ¬Á⁄¬Ê‹Ÿ ‚ ‚Ê◊Êãÿ
M§¬ ‚ ª÷Ê¸flSÕÊ fl ‚Èπ¬Ífl¸∑§ ¬˝‚fl ∑‘ ‚ÊÕ ∞∑§ SflSÕ ’Ê‹∑§ ∑§Ê ¬˝‚fl ∞∑§ SflSÕ ◊Ê° ‚, ß‚ ¬˝∑§Ê⁄ ÿ„ ‚÷Ë ©g≥ÿ
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‚ÈÁŸÁpÃ „Ù ¡ÊÃ „Ò¥–
ÁŸc∑§·̧— ªÁ÷¸áÊË ¬Á⁄øÿÊ¸ ∑§Ë •flœÊ⁄áÊÊ ß‚ ºÒÁ„∑§ ÿÊGÊ ∑‘ ºı⁄ÊŸ ∞∑§ ª÷¸flÃË ◊Á„‹Ê ∑‘ Á‹∞ SflSÕ ¡ËflŸ ¡ËŸ

∑§Ê ∞∑§ ’„Ã⁄ Ã⁄Ë∑§Ê „Ò¥– •ª⁄ ß‚ Ã⁄„ ∑‘ ∑§Êÿ¸R§◊Ù¥ ∑§Ù ÁR§ÿÊÁãflÃ Á∑§ÿÊ ¡ÊÃÊ „Ò ÃÙ ÿ„ ¬˝ÊM§¬ ∞∑§ SflSÕ ⁄ÊC˛ ∑‘ ÁŸ◊Ê¸áÊ
◊¥ ’„ÈÃ ‚„ÊÿÃ∑§ Á‚h „Ù ‚∑§ÃÊ „Ò¥– S¬≥ÊÁ‹≈Ë ∑£§ËÁŸ∑§ ∑‘ mÊ⁄Ê ‚¢¬ÍáÊ¸ º≥Ê÷⁄ ◊¥ ª÷Ë¸áÊË ¬Á⁄øÿÊ¸ ∑§Ê ÿ„ •ÊÿÈfl¸Áº∑§ Á‚hÊ¢Ã,
•ÊÿÈ· ÁøÁ∑§à‚∑§Ù¥ ∑§Ù ÁøÁ∑§à‚Ê •èÿÊ‚ ∑‘ ˇÊG ◊¥ ¬˝÷ÊflË M§¬ ‚ ‚≥ÊQ§ ’ŸÊŸ ◊¥ ◊ºº ∑§⁄ªÊ ‹Á∑§Ÿ ‚ÊÕ „Ë ‚ÊÕ •¢Ã⁄⁄ÊC˛Ëÿ
SÃ⁄ ¬⁄ ÷Ë ÷Ê⁄ÃËÿ ¬˝ÊøËŸ ôÊÊŸ ∑§Ù ’…U∏ÊflÊ ºŸ ∑‘ Á‹∞ ∞∑§ Ÿß¸ ⁄áÊŸËÁÃ ◊¥ ‚ÈœÊ⁄ ÷Ë ∑§⁄ªÊ– •Ê¡ ∑‘ ¬Á⁄≤≥ÿ ∑§Ë •¬ˇÊÊ
„Ò, Á∑§ flÒÁE∑§ SflÊSâÿ ∑§Êÿ¸R§◊Ù¥ ◊¥ ¡Ù •ÁÃ ◊„àfl¬ÍáÊ¸ „Ò ©Ÿ◊ ß‚ Ã⁄„ ∑§Ë •÷ÍÃ¬Ífl¸ Ã∑§ŸË∑§Ù¥ ◊¥ üÊD Ã∑§ŸË∑§ ª÷Ë¸áÊË
¬Á⁄øÿÊ¸ ∑§Ê ¬˝ÿÙª •ÊÿÈfl¸º ∑§Ë ‚Êfl¸÷ıÁ◊∑§ÃÊ Á‚h ∑§⁄Ÿ „ÃÈ ∑§⁄ŸÊ øÊÁ„∞–
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Garbhini Paricharya: Care ofthe Pregnant
Woman

Introduction:

Garbhini Paricharya or antenatal care is the
most important aspect in the whole area of Prasuti

Tantra. This is so because all other aspects depend
on this phase. The proper Garbhinicharya would
result in the proper development of the foetus, its

delivery, the health of the mother and thus her
ability to withstand the strain of labour and have an
eventless post-partum phase. The care of the

pregnant woman reflects on the quality and health
of the offspring for these reasons our acharyaas has
given a detailed and systematic and month wise

regimen plus a list of do’s and don’ts to be followed
in the antenatal phase. The Garbhini Paricharya is
broadly discussed under three topics: 

l Maasaanumasika pathya: month wise
dietary regimen and prescriptions 

l Garbhasthaapaka dravyaas: Substances

which are beneficial to pregnancy

l Garbhopaghaathakara bhaavas: Activities
and substances that are harmful. This can also be

listed as the various foods and activities that are
prescribed, according to their effects on
the garbha. 

Maasaanumaasika pathya: Month wise
dietary regimen: As there is a constant
development of the embryo there would also be

difference in its requirements of food and nutrition.
Thus the requirements of the mother also change.
Having understood this change in requirements,

the seershave given in detail the monthwise dietetic
regimen.

Recommended Diet And Regimen For

Various Months

First Month

As soon as pregnancy is suspected, the

A Revolutionary Notion In Ayurveda:
Benefits Of Garbhini Paricharya

Dr. Shweta Dewan, Dr. Pallavi Dixit

Conceptual Study

mother should take non-medicated cold milk
separately in desired quantity (considering her
digestive power and strength) Congenial food should

be taken in the morning and evening. Massage with
oils should be given but rubbing of unguents should
be avoided (as they would liquefy the doshas).1

Second Month

In the second month, the woman should be
given milk medicated with madhura drugs and liquid

foods which are sweet and cold.2

Third Month

In the third month she should take milk with

honey and ghee3 and Shasti (a variety of rice) cooked
in milk. In the first three months of pregnancy the
product of fertilization is in a fluid/jelly state and thus
the woman should be given more of liquids or fluids.

Also during these three months the major part of
mass is formed - for this madhura andsheeta
veerya substances should be given which help in the

formation of the cellular mass and promote growth. 

Fourth Month

Butter extracted from milk (not from curds)

in the quantity of one aksha (approximately 10
grams) or milk with the same amount of better
should be given.4 Cooked Shasti (a variety of rice)

with curds, pleasant food, mixed with milk and butter
and meat of wild animals5 should be given to the
pregnant women during the fourth month. During the

fourth month there is solidification and the
development of the limbs. So there is more need of
solids, and more of solid food is advised. 

Fifth Month

Ghee prepared with butter extracted from
milk (Ksheera sarpis) and food similar to that of the

fourth month should be given except that, ghee is
given (mixed with milk) instead of butter. 
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Sixth Month

Ksheerasarpis medicated with the drugs

of madhura gana - ghrita or rice gruel medicated
withgokshura (Tribulus terrestris) should be given in
the sixth month. As it is quite common to notice

retention of urine in this phase of pregnancy,
madhura gana drugs and gokshura would help as
diuretics. 

Seventh Month

The diet given in the seventh month should
be the same as in the sixth month, along with ghee

medicated with prithak parnyaadi
(Vidaarigandhaadhi) group of drugs. This would
help in the proper development of the foetus. 

Eight Month

Before listing out the diet and regimen for the
eighth month it would not be out of place to mention

the role of vata in the process of delivery and how
important it is to maintain it. The regimen and diet
prescribed are of the nature of controlling vata

especially the apana vayu. The functions of
apana vayu are “Vatavinmoothra shukraartava
garbhanishkramanaadikriyaaha” i.e. the expulsion

of gas, faeces, urine, shukra (semen), artava
(menstrual discharge) and the delivery of the foetus.6

Hence to have normal delivery it is very important

to maintain thevata and due to this reason one finds
that towards the last few months of delivery, all
efforts are taken to keep thevata in an unvitiated

state. As has been said earliervata plays an
important role in the delivery of the garbha - thus
care is taken to maintain it. For this reason,basti i.e.

medicated enema, is administered during the eighth
month. It forms one of thepanchakarmas which are
the five types of eliminative therapies. Basti is

broadly of two types -anuvasana basti (unctuous
enema) and asthapana basti (corrective enema).
Basti in general is the therapy of choice to

eliminatevitiated vata. Anuvasana basti orsneha
basti differs from asthapana basti ornirooha basti by
the proportion of the kashaayas (decoctions)

and snehas (oils) used in preparing the enema.
While anuvasana has a lesser proportion
ofKashaayas, the asthapana has lesser quantity of

sneha. Sushruta has advised asthapana basti (a
medicated enema with non-unctuous substances
likekashaaya) with decoction of badari (Zizyphus

jujube) mixed withbala (Sida cardifolia), athibala
(Abutilon indicum), shatapushpa (Foeniculum

vulgare), palaala (pasted sesamum seeds), milk,
curds, masthu (sour buttermilk), oil, salt,
madanaphala (Raundia dumentorum) honey and

ghrita and followed byanuvasanabasti (a medicated
- unctuous enema) with oils medicated with milk and
decoction of drugs of madhura group. These would

help in clearing the retained faeces and
invataanulomana (regulation of vata by its
downward movement).

Ninth Month

The pregnant woman should be
given anuvaasana basti with oil prepared with the

drugs of madhura group, and also vaginal tampons
(pichu) with the same oil for lubrication of
garbhaashaya (uterus) and prasava maarga (birth

canal). Daily bath with cold decoctions
of vatahara drugs are also advised. Meat soups with
cooked rice and fat or rice gruel mixed with good

quantity of fat should be given as diet.

Garbhasthaapaka Aushadhi - Substances
Beneficial For Maintenance Of Pregnancy -

Garbha sthaapaka dravyas counter act the effect of
thegarbhopaghathakara bhaavas and help in the
proper maintenance of thegarbha. They can also be

used in the treatment and prevention of abortion.
These are to be used as a routine as they are
beneficial for the maintenance of proper health,

growth and development of the mother and
foetus. Some of the garbhasthaapaka aushadhis are
aindri, braahmi (Bacopa monnieri), shathaavari

(Asparagus racemosus), doorva (Cynodon dactylon),
etc. These should be taken orally as preparations in
milk and ghee. A bath with cold decoction of these

drugs should be given duringpushya nakshatra.
These should be kept in close contact with the
mother and can be used as amulets around the right

arm and on the head. Drugs of the jeevaneeya
gana can also be used in a similar way.

Garbhopghaatha Kara Bhaavas -

Activities Harmful To The Foetus
Garbhopghaatha kara bhaavas are
the aahaara and vihaara which are harmful to

thegarbha(foetus). These may cause some congenital
defects in the child and are not conducive to the
birth of a healthy child, with all the good qualities.
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These can be grouped under two different headings
namely ahara and vihaara. 

Ahara (Food) To Be Avoided During
Pregnancy - The pregnant woman should avoid use
of intoxicating substances like wine, meat (in excess),

ushna (hot), teekshna (sharp), katu (pungent),
guru and vishtambhi (hard and heavy to digest)
foods.7

Viharas (Activities And Behaviour) To Be
Avoided During Pregnancy - The pregnant
woman should avoid strenuous exercise and coitus

(both excessive) harsh or violent activities, travel in
vehicles (on uneven road).8 Sushruta has said that -
the pregnant woman should totally give up coitus,

exercise santarpana (satiation or anabolic foods and
regimen), swapna viparyaya (sleeping in the day and
keeping awake at night), utkataasana (squatting or

the posture of sitting on the hams with the soles of
feet touching the ground). She should not suppress
her natural urges and she should not undergo

snehana (oleation therapy) and raktamokshana
(bloodletting). Her mind should be always in a
pleasant state and she should neither touch nor see

unpleasant things of disfigured persons (with some
physical defects) scary objects, nor listen to exciting
and scary stories. It is said that the mental state of

the mother can influence the outcome of pregnancy
as well as the child to be born. Hence one is advised
to listen to scriptures - in some families the

recitation (paaraayana) of suitable texts such as
the Sundara Kandam (from the Ramayana) or the
tenth skanda of Bhaagavata is performed routinely.

She should not talk in high pitch and avoid thoughts
which would promote her anger or fear - all these
physical and mental activities would harm the

foetus.9 Vagbhatta has said that she should also
avoid prolonged stay in the hot sun and peeping into
pits and wells.10 Harita advices, avoidance of foods

which are vidahi and causeconstipation and
vegetables like yam, garlic and onions.11 The
seers have contra indicated the use of sudation,

emesis, kshaara (alkalies) foods along with polluted
food and viruddhaahara.

The effects of the various

garbhopagathakarabhaavas have been
mentioned as follows: squatting or sitting in
abnormal postures, control of natural urges, use of

pungent hot foods and exertion would cause intra

uterine death of foetus death of foetus or premature
delivery or abortion. Sleeping in supine position with

stretched extremities would cause the encircling of
the umbilical cord around the neck. Indulgence
(excessive) in sex would cause deformed impudent

or lazy child. Over sleeping during pregnancy could
result in a child who is sleepy, ignorant and has a
weak agni (power of digestion). Regular use of wine

or other intoxicants would result in a child with a
poor memory and an unstable mind. The excessive
use of any of the six rasas would cause - urinary

disorder, skin and eye disorders, premature aging,
infertility emaciation, weakness and disorders like
flatulence and eructation respectively.12

Douhridya - One often comes across,
varying and erratic likes and dislikes, in a pregnant
woman irrespective of the culture or the part of the

world she belongs to. These likes and dislikes are
peculiar to the state of pregnancy and they vary in
vary in each woman. Some of these desires are very

strong. The speciality or peculiarity of these likes and
dislikes are that they are very often in contrast to
the usual desires of the same woman when she is not

pregnant. Though these symptoms have been
mentioned and described, there seems to be no
understanding of its actual cause. Ayurveda has a

definite understanding of these varied desires and
terms the condition asdouhridyam. The reason for
the manifestation of douhridyam is the presence of a

secondhridaya in the foetus. As such she has
two hridayas one of her own and the other of the
foetus. She is called a douhrudini. As the foetus

reaches the fifth month the chetna (i.e.
consciousness) enters it and starts having its own
individual desires, these along with those of the

mother are manifested as a contrasting combination
of likes and dislikes. This is a unique concept that
explains the sudden and abnormal likes and dislikes

that pregnant women may manifest. It is said that
these special desires can also help in the assessment
of the sex of the child,as they are peculiar to the sex

of the unborn baby. According to our seersthe foetus
grows up to a period of four months the chetna or
the life gets associated with the foetus and this

causes the longings of the mother. These longings
and desires are to be satisfied. Not doing so may
cause abnormalities of the foetus like dwarfism.

These desires are not always beneficial, and may
prove harmful to the foetus (even when fulfilled). In
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such cases one should use onesof power of reasoning,
so as to fulfil her desire and at the same time render

it harmless. 

Conclusion - By following these dietetic regimens
prescribed, the pregnant woman, having normal

development of foetus, remains healthy and delivers
a child possessing good health, energy, strength,
complexion and voice. The child would also be

sturdy. They are recommended for the pregnant
woman right from the first month upto the ninth
month of pregnancy. Softening of placenta (apara),

pelvis, waist, sides of the chest and back downward
movement of vata(vathaanulomana) - this is needed
for the normal expulsion of foetus during

delivery. Normalisation of the urine and stool and
their elimination with ease, softening of her skin and
nails, promotion of strength and complexion,

delivery with ease of a healthy child endowed with
excellent qualities in proper time.The success of
foetal life determines not only the health of the

newborn, but also has a major impact on adult
health and disease risk. Good perinatal health is
therefore important to individuals, to society and to

future generations.

Ayurveda as an eternal holistic science has
a long way to go in terms of establishing itself as a

first line of medical health system. Getting graduates
and post graduates skilled in these principles will
help them practice the science effectively in the

medical field where there are piles of manoeuvres to
attract the patients to follow one’s techniques. It is
not only cost effective but san adverse or side

effects. After all people today are getting back and
close to nature. One has to seize this opportunity for
the benefit of uplifting ayurveda. And who else will

take the responsibility if not us. At last we have to
get equipped with loads of practical expertise in
knowing the hidden basic fundamentals like these to

promote ayurveda, the science of life.
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Abstract

At present, many chronic recurrent airway disorders have been increasingly seen all over the global
population.  Ayurveda has described one of such disorder as namely Tamaka Shwasa which is similar to

Bronchial Asthma mentioned in Modern Medicine. It is calling the attention of Medical world due to
significant burden in terms of health care costs and reduced participation in family life.

Asthma is defined as a disorder characterized by chronic airway inflammation and increased airway

responsiveness to a variety of stimuli. It is manifested physiologically by a widespread narrowing of air
passage which may be relieved spontaneously or as a result of therapy and, clinically by paroxysms of
dyspnoea, cough and wheezing.  Since the management of Bronchial Asthma with allopathic medicine is

temporary and at times associated with serious toxic effects therefore considering the demand of society
and taking the responsibility it is necessary to introduce, develop and launch Herbal Nebulizer as safe and
effective Ayurvedic procedure for the management of Tamak Shwasa (Bronchial Asthma).

Ayurveda has practical solutions for identifying & treating the underlying causes and can bring lasting
relief to Tamak Shwasa (Bronchial asthma) sufferers. In Ayurveda Proper Nebulization therapy has been
not explained   but the process of Dooma-Pana, Dhoopan and Nasya has may be similar in some extent.

Herbal Nebulizer may likely to act on the required line of management in Tamak Shwasa (Bronchial asthma).
As this therapy contains herbal components, it may establish quite safe & without any side effects even after
prolonged use by the patients.

Key words: Tamak Shwasa, Bronchial asthma, Dhoompan, Herbal Nebulizer

‚Ê¢⁄Ê≥Ê  -
flÃ¸◊ÊŸ ◊ E‚Ÿ ‚¢’œË ’Ê⁄ ’Ê⁄ „ÙŸ flÊ‹Ë ºËÉÊ¸∑§Ê‹ËŸ ’Ë◊ÊÁ⁄ÿÊ° ’…UÃË ¡Ê ⁄„Ë „Ò– •ÊÿÈfl¸º ◊ ß‚Ë ‚¢’œ ◊ ∞∑§

√ÿÊÁœ ∑§Ê fláÊ¸Ÿ Á∑§ÿÊ „Ò– Á¡‚∑§Ê ŸÊ◊ Ã◊∑§ EÊ‚ „Ò– •ÊœÈÁŸ∑§ ≥ÊÊù ◊ ’˝ÙÁã∑§ÿ‹ •SÕ◊Ê ß‚‚ ÃÊ‹◊‹ ⁄πÃÊ „Ò–
Á¡‚Ÿ ¬Í⁄ ÁøÁ∑§à‚Ê ¡ªÃ ∑§Ê äÿÊŸ πË°ø ⁄πÊ „Ò– •SÕ◊Ê √ÿÊÁœ E‚Ÿ ŸÁ‹∑§Ê ∑§Ê ºËÉÊ¸∑§Ê‹ËŸ ≥ÊÙÕ ∑‘ M§¬ ◊ ÁºπÊß¸
ºÃË „Ò •ÊÒ⁄ ÿ„ ≥ÊÙÕ ÁflÁflœ ¬˝∑§Ê⁄ ∑‘ ©ûÊ¡∑§ ∑§Ê⁄áÊÙ¥ ‚ ’…UÃÊ „Ò– ≥Ê⁄Ë⁄ ÁR§ÿÊ ∑§Ë ŒÎÁC ‚ ß‚ E‚Ÿ ŸÁ‹∑§Ê ∑§Ê ‚¢∑§Ùø
∑§„ ‚∑§Ã „Ò– ß‚ √ÿÊÁœ ◊ EÊ‚ ∑§CÃÊ; ∑§Ê‚ ∞fl¢ ‚≥Êéº E‚Ÿ „ÙÃÊ „Ò, ¡Ù ÁøÁ∑§à‚Ê mÊ⁄Ê ∆Ë∑§ „Ù ‚∑§ÃÊ „Ò– •ÊœÈÁŸ∑§
≥ÊÊù ◊ ’˝ÙÁã∑§ÿ‹ •SÕ◊Ê ∑§Ë ÁøÁ∑§à‚Ê •À¬∑§Ê‹ËŸ „Ò ÃÕÊ ß‚∑‘ ºËÉÊ¸∑§Ê‹ ‚flŸ ∑§⁄Ÿ ‚ ªê÷Ë⁄ Áfl·ÊQ§ ¬˝÷Êfl ÁºπÊß¸
ºÃ „Ò–  ß‚Á‹∞ ‚◊Ê¡ ◊ ß‚∑§Ë ÁøÁ∑§à‚Ê ∑§Ë •Êfl≥ÿ∑§ÃÊ ÃÕÊ •ÊÿÈfl¸Áº∑§ ÁøÁ∑§à‚Ê ∑‘ ¬Á⁄¬ˇÊ ◊ Á¡ê◊ºÊ⁄Ë ∑§Ù äÿÊŸ ◊
⁄πÃ „È∞ „’¸‹ Ÿ’È‹Êß¡⁄ ‚¢∑§À¬ŸÊ, ©‚∑§Ê ¬Á⁄øÿ ∞fl¢ ©‚∑§Ê Ã◊∑§ EÊ‚ (’˝ÙÁã∑§ÿ‹ •SÕ◊Ê) ◊ Á’ŸÊ Á∑§‚Ë Áfl·ÊQ§
¬˝÷Êfl ∞fl¢ ÿ≥ÊSflË •ÊÿÈfļÁº∑§ ÁøÁ∑§à‚Ê ÁflÁœ ∑‘ M§¬ ◊ SÕÊÁ¬Ã ∑§⁄Ÿ ∑§Ë ¡L§⁄Ã „Ò– •ÊÿÈfl¸º ≥ÊÊù Ã◊∑§EÊ‚ (’˝ÙÁã∑§ÿ‹
•SÕ◊Ê) ¬˝÷ÊÁflÃ  √ÿÁQ§ÿÙ¥ ∑§Ë ¬„øÊŸ ∑§⁄ ©‚∑‘ ∑§Ê⁄áÊÙ¥ ∑§Ë ÿÕÊÕ¸ ÁøÁ∑§à‚Ê ∑§⁄∑‘ ⁄ÙÁªÿÙ¥ ∑§Ù ©¬≥Êÿ º ‚∑§ÃÊ „Ò– •ÊÿÈfl¸º
≥ÊÊù ◊ Ÿ’Í‹Êß¸¡≥ÊŸ ÁøÁ∑§à‚Ê ¬hÁÃ ∑§Ê ¬˝àÿˇÊ fláÊ¸Ÿ Ÿ„Ë¥ Á∑§ÿÊ „Ò, Á∑§ãÃÈ œÍ◊¬ÊŸ ,œÍ¬Ÿ •ÊÒ⁄ ŸSÿ ÁflÁœÿÙ¥ ∑§Ê fláÊ¸Ÿ
Á∑§ÿÊ „Ò, ¡Ù ∑È§¿U „º Ã∑§ ß‚‚ ‚◊ÊŸÃÊ ÁºπÊÃ „Ò– „’¸‹ Ÿ’È‹Êß¡⁄ Ã◊∑§ EÊ‚ ◊ ÿÙÇÿ ÁøÁ∑§à‚Ê ÁflÁœ SÕÊÁ¬Ã „Ù
‚∑§ÃË „Ò  ß‚Ë ÁøÁ∑§à‚Ê ÁflÁœ ◊ flŸS¬ÁÃÿÙ¥ ∑§Ê ©¬ÿÙª „ÙŸ ∑‘ ∑§Ê⁄áÊ ÿ„ ‚È⁄ÁˇÊÃ ∞fl¢ Áfl·ÊQ§ ¬˝÷Êfl ∑‘ Á’ŸÊ ºËÉÊ¸∑§Ê‹
‹ ‚∑§Ã „Ò–
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Introduction

In Ayurvedic classics various diseases has
been explained and each disease have subtypes

mainly based on Doshik classification like
Vataja,Pittaja,Kaphaja & Sannipataja etc. but in
Shwasa Roga normal procedure of classification of

diseases is not maintained here Shwasa is classified
according to clinical features. Shwasa or difficult
breathing may appear as an individual disease

termed as Swatantra Vyadhi in Ayurveda or
sometimes it may appear as a symptom of other
diseases and so long this exists secondary, it termed

as Paratantra Vyadhi. So Shwasa can appear as an
independent disease or it may appear as symptom
of other diseases.

 Asthma is a syndrome characterized by
airflow obstruction that varies markedly, both
spontaneously and with treatment. Asthmatics

harbor a special type of inflammation in the airways
that makes them more responsive than non
Asthmatics to a wide range of triggers, leading to

excessive narrowing with consequent reduced
airflow and symptomatic wheezing and dyspnoea.
Long term use of modern medicine produces the

serious toxic effects such as- Palpitation,Tremers,
Nervousness, Bronchospasm, Throat irritation,
Hoarseness of voice and Acidity etc.

On the basis of the clinical features Bronchial
Asthma can be correlated with Tamaka Shwasa, a
disease described under the heading of five types of

Shwasa roga in Ayurvedic classics. According to
Ayurveda, Shwasa roga is a Kaphavataja disease
which is originated from Pittasthana.1 Whenever

there is obstruction of Pranavayu by Kapha Dosha,
the vitiated Vayu gets Pratiloma to produce Shwasa
Roga.

The name of Tamaka Shwasa is due to the
fact that, the symptoms or attack of this disease
precipitates at night and also during the time of

attack, the breathing difficulty is so severe that

patient feels entering into the darkness (Tama

Pravesh).2

According to Ayurveda Kha Vaigunya in
Pranavaha Srotasa (Mainly By the Vata Dosha) is

the seed for the development of Tamaka Shwasa.
The acute attack of disease appears whenever there
is obstruction of normal passage of Pranavayu. Once

the obstruction is removed and Vayu starts travelling
in its normal path, most of the symptoms (Dyspnoea,
Cough etc.) of Tamaka Shwasa are abolished.

Need and significance of Present Research
work

Bronchial asthma is very burning issue for

current health research and management system.
According to the WHO by the year 2020 Asthma
along with Chronic Obstructive Pulmonary Disease

will become the third leading cause of death. As
stated by WHO 100–150 million of global
populations are suffering from Bronchial Asthma, out

of which 1/10th are Indians and the prevalence of
Asthma is increasing everywhere. Current estimates
suggest that 300 million people worldwide suffer

from Asthma and an additional 100 million may be
diagnosed with Asthma by 2025.

Along with this wide range of side effects,

allopathic drugs do not cure the patients
permanently. Whenever a patient comes in contact
with a particular allergen he or she develops the

disease again and an episode of acute attack of
Bronchial Asthma is precipitated.

Since the management of Bronchial Asthma

with allopathic medicine is purely temporary and at
times associated with serious toxic effects therefore
considering the demand of society and taking the

responsibility it was decided, to introduce and
evaluate the  concept of Herbal Nebulizer for
management of Bronchial Asthma.

Medicines are given in asthma person
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though systemic route (Oral) and these are effective
but Bronchial asthma is a palliative disease so long

spell and dose of treatment is required. Medicinal
requirement is not fulfilled by systemic route so
there is need to change the  route  to administer the

drug at the site of pathology i.e. Lungs; this provide
advantage like less dose needed; least systemic
absorption and the highest surface area for

absorption. This drug delivery method arrived under
the name of inhalation therapy and its origin date
back to the name of Dhumapana in Ayurveda in

which fumes of drugs are inhaled for required
duration and with multiple frequency based on
disease severity.

So Ayurvedic drugs having volatile oils,
bronchodilator, anti-inflammatory, and anti-allergic,
effect can be used in Tamaka Shwasa to evaluate

their clinical efficacy as Herbal Nebulizer. The water
soluble extract of herbal drugs having above
properties can be used for this purpose. The drugs

will be administered through nasal route in the form
of aerosol with the help of Nebulizer machine.

 Ayurvedic view of Tamak Shwasa (Bronchial

Asthma)

The features of bronchial asthma are quite
comparable with the disease “Tamak-Swasa”

described in Ayurveda. In fact Shwasa is a major
clinical condition according to Ayurveda that
includes classes & sub-classes in it, and its symptoms

can closely resembles with chronic obstructive
pulmonary disease situation.

Ayurveda describes etiology & pathogenesis

of all classes of swasa including tamak-swasa
(bronchial asthma) almost similar with just little
difference. However, the treatment modalities

described are specific with class to class & sub-class

Etiology of Tamak Shwasa (Bronchial
Asthma):

 The fundamental constituents that constitute
living body & its total physiological aspects are
considered as vata, pitta & kapha (collectively

referred as dosha) and imbalance to their existing
proportion is responsible for provoking any disease
according to Ayurveda. Thus disease is regarded as

just state of dosha imbalance. The disease then can
manifest variably as symptoms, according to etiology

& pathogenesis it follows

1 . Exposure to dust, smoke & wind constitute

airborne pollen.

2. Residing in cold place.

3. Stress that may induced by exercise (particularly

in cold Climate) or by sexual intercourse.

4. Habitual intake of some edible oils.

5. Constipation associated with flatulence.

6. Dryness particularly lower respiratory & upper
G.I.T. region due to non-unctuous food.

7 . Excess fasting or excess intake of food & agitated

Digestion resulted from it.

8. as consequences of some disease

Concept of Nebulization in Ayurveda

In modern science nebulization is the therapy
mainly for the respiratory diseases like bronchial
asthma, COPD etc. In Ayurveda Proper nebulization

theraphy has been not explained   but the process
of Doompana, Dhoopan and Nasya are may be
similar in some extent.

Dhoopana has been followed as a tradition in
various religious procedures not only in India all
over the globe in various religions like, christianity,

muslims, Zoroastrians etc  from the period of BC era.
This tradition is based on sound scientific preventive
public health principle.

 According to Charaka after Vamana Karma
if vitiated Doshas remain stick to Srotas at that time
Dhoompan has been done for proper elimination of

Doshas.3 Charaka explained many drugs for
Dhoompana as; Manashil, Deodaru, Haridra, Hartal,
Jatamansi, Agar, Guggulu etc.4

Manashiladi Dhoompana is widely use for
other respiratory diseases like Kasa(Cough).5

Acharya Sushruta also explained the use the drugs

like Laksha, Eaanda, Manashil, Deodaru for
Dhoompana in Urdhvajatrugata Roga.6

In Ayurveda nasal route is used as route of

drug administration in Nasya Karma for
Panchakarma therapy.7-8

The Nasya of Lashuna (allium sativa)
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Swarasa and milk mixed with Chandana(santalum
album) has been advised in acute stage of Tamak

Shwasa.

Nebulization can be correlated with
Avapidaka Nasya in which Swarasa or Kalka-rasa

are given through nasal route.7 Acharya Charaka
mention so many herbal formulations like powder,
paste, ointment etc. for nasal application

Pradhmana Nasya can be correlated with
aerosol of nebulizer drug. In Pradhamana Nasya fine
powder form of medicinal drug is snuff in to nostril

of the patient with the help of pipe.

In Avapidaka Nasya drug is administered in
the form of solution (liquid) whereas in Pradhamana

Nasya drug is given in solid form. According to
above description we come to know that nebulization
therapy was already explained in our Ayurvedic

classics.

According to Sushruta, Avapidaka Nasya
and Pradhmana Nasya are the part of Shirovirechan

Nasya.8 Whereas according to Charaka, Avapidaka
Nasya having two type Shodhan and Stambhan
Nasya. Acharya explained use of Kashaya Skandh

drugs like Shirisha, Bharangi, Pushkaramoola for
Stambhan Nasya etc.9 Thus inhalation therapy is not
new for Ayurveda, as from very ancient time

Ayurveda are using this route of drug administration
in various diseases.

Route Of Drug Administration10

Route of drug administration is mainly divided
in 2 types.

Oral – the most convenient and most

commonly used route of administration deal with the
GI tract. Oral,  Buccal.

Parenteral - any route of administration

other than the oral route dont deal with the GI  tract.
IV, SC, IM, Inhalation.

Selection of Route is determined by:

The physical characteristics of the drug, the
speed which the drug is absorbed and/ or released
the need to bypass hepatic metabolism to achieve

high concentration at particular sites Accuracy of
dosage and Condition of the patient

Route for administration -Time of effect

Ingestion 30-90 Minutes, Inhalation 2-3

minutes, Endotracheal 2-3 minutes, Intraosseous 30-
60 seconds, Sublingual 3-5 minutes,  Intramuscular
10-20 minutes, Subcutaneous 15-30 minutes, Rectal

5-30 min., Intravenous 30-60 seconds, Transdermal
(topical) Variable (minutes to hours).11-12

Nasal drug delivery Advantages13

The nasal cavity is covered by a thin mucosa
which is well vascularised. Therefore, a drug
molecule can be transferred quickly across the single

epithelial cell layer directly to the systemic blood
circulation without first-pass hepatic and intestinal
metabolism. The effect is often reached within 5 min

for smaller drug molecules. Nasal administration can
therefore be used as an alternative to oral
administration of for example tablets and capsules if

a fast effect is desired or if the drug is extensively
degraded in the gut or liver. Drug which shows poor
absorbtivity can be given by this route.

Local therapeutic effects, not well absorbed
into the deeper layers of the skin or mucous
membrane, lower risk of side effects, Transdermal

route offers steady level of drug in the system.

Inhalation deliver very small amounts of the
medicine directly in the air way. The dose in this form

is reduced to about 1/50th the dose delivered by
tablet or injection thus the action of medicine is
faster and there are no general side effects.14

Nasal drug delivery Disadvantages15

Nasal administration is primarily suitable for
potent drugs since only a limited volume can be

sprayed into the nasal cavity. Drugs for continuous
and frequent administration may be less suitable
because of the risk of harmful long term effects on

the nasal epithelium. Nasal administration has also
been associated with a high variability in the amount
of drug absorbed. Upper airway infections may

increase the variability as may the extent of sensory
irritation of the nasal mucosa, differences in the
amount of liquid spray that is swallowed and not kept

in the nasal cavity and differences in the spray
actuation process. However, the variability in the
amount absorbed after nasal administration should

be comparable to that after oral administration.
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The aerosol goes only where the inspired air
goes and does not reach blocked area of lung, but

Bioavailability of inhalation drug is 100%.

Oral drug delivery Advantages

Convenient - can be self- administered, pain

free, easy to take,  Absorption - takes place along the
whole length of the GI tract , Cheap - compared to
most other parenteral routes ,Convenient ( storage,

portability, pre measured dose), economical, non
invasive often safer route, requires no special
training.

Oral drug delivery Disadvantages16

Sometimes inefficient - only part of the
drug may be absorbed irritation to gastric mucosa -

nausea and vomiting, drug delivery is usually
incomplete. Highly dependent on patient compliance,
increased drug to drug, and drug to food

interactions. Drugs are exposed to first pass effect,
destruction of drugs by gastric acid and digestive
juices , effect too slow for emergencies , unpleasant

taste of some drugs , unable to use in unconscious
patient,

First-pass Effect -The first-pass effect is the

term used for the hepatic metabolism of a
pharmacological agent when it is absorbed from the
gut and delivered to the liver via the portal

circulation. The greater the first-pass effect, the less
the agent will reach the systemic circulation when
the agent is administered orally.

Inhalation

Inhalation is one of the noval routes for the
administration of drug especially when it is intended

for the management of respiratory disorders.
However, this route is as old as Ayurveda. Jivaka
was the first in Ayurveda person who incorporate

inhalation technique. Acharya Charaka (200 B.C) has
also mentioned various Vamaka Yogas in which
powder of drug had been inhaled. Asthma drugs are

preferably inhaled, because this route minimized
systemic absorption and thus, improves the ratio of
the therapeutic benefit to the potential side-effects.17

These medications used at the minimum dose and
frequency required to maintain acceptable asthma
control.

The respiratory tract, which includes the
nasal mucosa, hypo pharynx, and large and small

airway structures, provides a large mucosal surface
for drug absorption. The nasal mucosa is the only
location in the body that provides a direct

connection between the central nervous system and
the atmosphere. Drugs administered to the nasal
mucosa rapidly traverse through the cribriform plate

into the central nervous system.18

The generation of aerosol involves
application of Bernoulli Law, which states that “if

the Air is passed with high pressure though a narrow
tube or a small pore in a container with liquid, it
breaks liquid into the mist or smoke of fine particle

size”.

The term Aerosol has a specific meaning
denoting a fine dispersion of liquid or solid particle

in a gas where the particle size is in 5-50 µm in
diameter looks as mist or smoke.

Inhaled drugs are primarily deposited in the

tissues of the upper airway. Access to distal airways
is a function of particle size. In humans, large
particles (>4 ìm) and small particles (0.5 to 1.0 ìm)

tend to deposit in the nasopharyngeal structures,
whereas intermediate particles (1 to 4 ìm) reach
distal airways. Water-soluble drugs tend to remain

on the tissues of the upper airway and fat-soluble
drugs are more likely to reach distal airways. Fat-
soluble drugs are usually absorbed more rapidly than

are water-soluble drugs. Inhalation – administration
involves inhaling of a drug in gas or liquid form; drug
is absorbed through alveoli of the lungs, e.g. nitrous

oxide for general anesthesia, albuterol-
bronchodilator.

Nebulization is a method of administering

a drug by spraying it into the respiratory passages
of the patient. The medication may be given with or
without oxygen to help carry it into the lungs. It is

the process of medication administration via
inhalation. It utilizes a nebulizer which transports
medications to the lungs by means of mist

inhalation.19

Nebulizers are used to convert liquids into
aerosols of a size that can be inhaled into the lower

respiratory tract. The process of pneumatically
converting a bulk liquid into small droplets is called
atomization.20
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Madhur Vipaka Kapha-Vata Shamaka and contain
volatile oils can be use in Nebulization therapy.22

Ushna Virya increases the basal metabolic rate,
oxygen consumption and accelerates the breakdown
of fat at mitochondrial level.23 According to Acharya

vagbhata,  Ushna Virya helps in pacifying Kapha
and Vata. Raised metabolic rate helps in fast
destruction of cell debris and clearing the micro

channels. As the micro channels are cleared the
Vata become Anuloma, due to this Samprapti
Vighatana can be occur.24

There are so many herbal Drugs like Dhatura,
Apamarga, Madhuyashti, Shirish, Pushkarmool,
Haritaki, Vidanga, Maricha, Pippali etc. having

Bronchodilator, Anti-asthmatic, Anti-inflammatory,
Anti-allergic, Analgesic and Anti-oxidant Activity
which can be used in the form of herbal nebulizer for

the management of Tamak Shwasa(Bronchial
Asthma).

Dhatura

r The aqueous extract of the plant consider
as the natural source of antioxidantsand
phytochemical quality for antimicrobial effectiveness

Apamarga

r The water soluble alkaloid achyranthine
was screened for its anti-inflammatory activity

against carrageen-induced foot oedema, granuloma
pouch, formalin-induced arthritis and adjuvant
arthritis in rats. (Neogi et al., 1996).

r A pilot study was carried out at the
Central Research Institute for Siddha in Madras on
15 cases of bronchial asthma. The oil obtained from

the root soaked in cows urine was smeared on betel
leaf and administered thrice a day to these patients.
In most of the cases symptoms like wheezing,

gasping, dyspnea, sneezing and cough disappeared.
A fall in the TLC count and Eosinophil counts and
ESR was observed (Suresh et al., 1985).

Madhuyashti

r Glycyrrhizin is reported to exhibit some
antiallergic activity. (Fisher25 et al,1996).

r Scientific studies shown that when
glycyrihzin was administered to animal, have shown
to inhibit experimentally induced allergenic

reactions.  (Murray M.T., et. al, 1995.

r Glycyrrhizaglabra (10 mg/kg/ body wt.)

was fed to sensitized mice and measeared ova-
inducedEAR(early airway response) and LAR(late
airway response). At the end of experiment, the

animals were sacrified and measured OVA specific
serum IgE levels. The feeding of glycyrrhizaglabra
inhibited significantly both EAR as well as LAR as

compared to vehicle treated sensitized mice (NSL,
New Delhi. 2002).

r G l y c r r h i z a  exhibits expectorant

action.This action is produced due to a reflex
expectorant action from the GIT mediated by
embryonic neural link between membranes of GIT

and respiratory track.. (Wohmulth H,et.al,1998)

r Glycrrhiza  and its derivatives have an
antitussive effect similar to codeine.

(MediherbNewsletter ,1989)

r Glycrrhiza and its derivatives exent an
anti-inflammatory action. (Fisher et al M1996)

r Intraperitoneal treatment was found to
enhance total white blood cells (WBC) count.
Maximum total WBC count was increased to 114.9-

18%. It remarkably inhibited delayed type
hypersensitivity reaction. The results indicate
immunomudulatory activity of Glygrrhizic acid.

(RaphealT.J.,et.al, 2003)

Shirisha

r The docoction of Shirish (Albizzialeb

beck) stem bark was found to be effective against
bronchospasm induced by histaminic acid phosphate
and shown to exert di-sodium cromoglycate like

action on mast cells. A considerable fall of TLC  and
increase in the level of PEFR  were observed. Swamy,
G.K et.al, 2000).

r The hot aqueous decoction (DO81) and its
butanolic fraction (FO82) were used to study the anti
allergenic activity in various models like anti PCA and

mast cell stabilizing activity. (Brauca, C.G et.al,2000-
2001)

r Aqueous extract of both stem bark and

flowers significantly reduced bronchospasm induced
by micro-aerosols of histamine acid phosphate (1%
solution) and acetycholine chloride (1% solution in
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guinea pig bronchi).(Annual report,CCRAS 1975-80).

Pushkarmula

r Anti-inflammatory activity of sesquiter-
penoidsilicic acid and inuviscolide, isolated from
Inula viscosa was examined on cell degranulation,

leukoterine biosynthesis, neurogenic drive and
glucocorticoid like interaction. The action was
potent. (Hermandez, et.al, 2001).

r A l c o h o l i c  e x t r a c t  o f  r o o t  o f
Inularacemosa was studied for its anti allergic effect
in 10 experimental models to type I hypersensitivity,

in albino rats. The results suggest that
Inularacemosa possesses potent anti-allergic
properties in rats.  (Srivastavaet. al,1999)

Haritaki

r Aqueous extract of Terminalia chebula
was tested for potentialanti-oxidant activity by

examining its ability to inhibit gamma radiation
induced lipid peroxidation in rat. (Naik GH. et al,
2004).

r The fruit is having laxative property due
to a glycoside, which may be similar to sennoside A.
(Patel et al, 1956).

Vidanga

r In view of the therapeutic use of
Embeliaribesin Bronchial Asthma by Ayurvedic

physicians, studies have been carried out on the
mechanism of its anti allergic effects, as milk extract
effectively reduced passive cutaneous anaphlylaxis in

rats and protected guinea pigs against antigen
induced bronchospasm. (Dahanukar, S. A., et al.
1984).

r The fruits of Vidanga are attributed with
numerous medicinal uses, and may be used for
diseases of respiratory tract viz., bronchitis, asthma

(The Wealth of Asia, C.S.I.R., New Delhi 1996.

Maricha

r M a r i c h a  (Piper nigrum) Acts as a

powerful anti convulsant and natural anti
inflammation agent. Taken over a period of time it
builds strong immunity against allergy. (International

org for standardization (ISO) 9002).

Pippali

r Long pepper was found to significantly

decrease the frequency and severity of asthma
attacks in a group of 20 asthmatic children, (Rege NN,
et al. 1999).

r The fruits are attributed with numerous
medicinal uses, and may be used for diseases of
respiratory tract viz., bronchitis, asthma (The Wealth

of Asia, C.S.I.R., New Delhi 1996).Milk extract has
been found effective against antigen induced
bronchospasm (Ram. P. Rastogi et.al, 1995).

r Piper longum used in traditional practice
to promote respiratory health. It significantly
benefits respiratory function and builds up

resistance against respiratory tract constriction and
inflammation. (International org for standardization
(ISO) 9002).

r The substance having Ushna Virya are
accountable for increasing the basal metabolic rate,
oxygen consumption and accelerate the breakdown

of fat at mitochondrial level (Upadhyaya et.al in
1979 at BHU, Varanasi).

Arka

r Flower of Calotropis procera is cytostatic,
abortifacient, antimalarial,and used in asthma and
piles.

r In small doses, powdered flowers of
Calotropis gigantea are useful in the treatment of
colds, coughs, asthma, catarrh, indigestion and loss

of appetite.26

r Arka pushpa churna is very effective in
bronchial asthma patients without any side effect.27

The alcoholic extract of the flowers of C.
gigantea was reported for analgesic activity in
chemical and thermal models in mice (Pathak AK,

2007).

Madhu-

r There was a significant increase of SPO2

and decrease of Respiratory Rate and Heart Rate 60
minutes after Bee Honey Nebulization. The dyspnoea
improved in 94% of patients. The chest wheezes

disappeared in 35% and decreased significantly in
31% of patients.28
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r (Friday, October 12, 2007 Bee Honey
Nebulization as a Non Traditional Treatment of Acute

Bronchial Asthma in Infants and Children,
Apitherapy news)

The herbal drugs having properties like

above can be used as herbal nebulizer.

DISCUSSION

Management of Bronchial Asthma with

allopathic medicine is purely temporary and
associated with serious toxic effects. Whenever a
patient comes in contact with a particular allergen he

or she develops the disease again and an episode of
acute attack of Bronchial Asthma is precipitated.
Traditional system of medicine like Ayurveda can

serve sufficient in this regard to find out safe,
efficacious and benificial herbal management of
Tamak Shwasa(Bronchial Asthma). In Ayurveda

Proper Nebulization therapy has been not explained
but the process of Doompana, Dhoopan and Nasya
are may be similar in some extent. There are so many

herbal drugs like Manashil, Deodaru, Haridra, Hartal,
Jatamansi, Agar, Chandana, Guggulu etc. which were
used for the purpose of inhalation therapy. Hundreds

of herbal drugs are being screened at present for
better therapeutic principles throughout world. But
very less produce convincing answers for the use at

clinical level. Herbal drugs which are Katu, Tikta
Rasaj,  Ushna Virya,29 Laghu-Tikshna-Ruksha Guna,
Katu-Madhur Vipaka Kapha-Vata Shamaka and

containing volatile oils were used in dhoompan
dhoopan and nasya karma therapy. Similarly we can
use these drugs as herbal nebulizer in the

management of Tamak Shwasa (Bronchial Asthma).
There are so many herbal drugs having
Bronchodilator, Anti-asthmatic, Anti-inflammatory,

Anti-allergic, Analgesic and Anti-oxidant properties.
These drugs are also used as herbal nebulizer for the
management of Tamak Shwasa(Bronchial Asthma).

Herbal Nebulizer can disseminate and encourage the
Clinician to follow this method effectively and prevent
Tamak Shwasa, allergic conditions, and many

epidemic airs borne infective diseases. Herbal
nebulizer use therapeutic procedure either alone or
combined with certain Ayurvedic medications for the

better management of Tamak Shwasa (Bronchial
Asthma) in view of non availability of effective
treatment modalities in the modern system of

medicine.

CONCLUSION

1 . This paper has been prepared with a sole aim of

presenting the broad and new approach on routes
of herbal drug administration in the management
of Tamak Shwasa.

2. Here technique of nebulizer is in the form of
aerosol through Nebulization apparatus has been
discussed for herbal drugs.

3. An effort to manage acute asthma through herbal
drugs can be given in the form of aerosol through
herbal drugs mainly in condition where

respiratory distress leads to loss of
consciousness.

4.  It is also an approach to expand the knowledge

of Ayurveda with the help of available modern
techniques.

5. Yet lot of work has to be done for standardization

of drug, understanding its mode of action
through pharmacological studies.

6. Few of these scientific studies have already been

done by the researchers but accuracy and
effectiveness of which are yet to be interpreted.

7 . This work only gives the glimpse of concept of

inhalation therapy described in Ayurvedic
classics and newer concept of drug
administration route i.e. through Nebulization.

8. A phenomenal work is needed for better and
precise way of converting herbal drugs in form
suitable for inhalation therapy for Tamak

Shwasa..
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Abstract

Liver cirrhosis is a diffuse process of fibrosis that converts liver architecture into structurally
abnormal nodules.The commonest causes of cirrhosis worldwide are alcohol abuse and viral hepatitis. In
India alcohol abuse accounts for more than 50 % of cases while Hepatitis B accounts for 30-70% and Hepatitis

C following the frequency.1  The major manifestation in cirrhosis are features of hepatocellular failure and
portal hypertension viz., jaundice, ascites, encephalopathy and gastrointestinal bleeding. Jaundice is usually
due to failure of hepatocytes to excrete bilirubin resulting into conjugated hyper bilirubinemia. Ascites is

accumulation of fluid in the peritoneal cavity. It is sequel of portal hypertension along with decreased serum
albumin level due to low functional hepatocyte mass.

A 35 years middle aged male patient presents with complaints of anorexia since 1 month, abdominal

pain since 20 days, yellowish discoloration of eyes and urinesince 8 days, vomiting and loose stools,
drowsinessand excessive sleep since 8 days to KLE Ayurveda Hospital, Belagavi. On examination icterus was
noted withfine tremors in hands, drowsiness, abdominal distension and tenderness in both hypochondrium

and epigastric region. On biochemical evaluation, elevated liver enzymes were recorded.Ultrasound imaging
showedliver cirrhosis,splenomegaly, portal hypertension and mild to moderate ascites.

According to history, laboratory and radiological investigations the case was diagnosed as Liver

Cirrhosis with ascites and splenomegaly. As per Ayurvedic classics this condition can be very well correlated
with Yakrddalyudarawith Jalodara and pleehodara. Jalodara develops due to variedetiologies related to
food, drinks and activities such as consuming excess ushna, vidahi, lavana, ksharaetc foods, continuous and

excess use of alcohol etc. It also may manifest secondary to diverse primary diseases that includes
Yakrddalyudara. As per Acharya Charaka, choice of treatment in this condition is Nitya Virechana (regular
& instant cleansing therapy to eliminate dosafrom kostha), Agnidipana (herbs that enhance the appetite and

improve digestion). Same treatment principles have been followed in treating this patient and appreciable
results were observed in the form of reduction of abdominal girth, pedal edema along with improvement in
appetite and strength.

Keywords: Jalodaraa,Yakrddalyudara, pleehodaraa, Nitya Virechana, Ascites, Cirrhosis

‚Ê⁄UÊ¥‡Ê-

•Ê¡∑§‹ Á∑§ ¡ËflŸ ‡ÊÒ‹Ë ◊¥ ‹Ëfl⁄U Á‚⁄UÊÁ‚‚ ∞∑§ ÁflÁˇÊ# ¬˝ÁR§ÿÊ „Ò Á¡‚◊¥ ÿ∑Î§Ã˜ ∑§Ë ¬˝Ê∑Î§ÁÃ∑§ ‚¥⁄UøŸÊ ’Œ‹Ã
„È∞ ª˝ÁãÕÿÊ¥ ∑§Ë ©à¬ÁûÊ „Ê∑§⁄U ‹Ëfl⁄U »Ò§’˝Ê¡ „ÊÃ ¡ÊÃÊ „Ò– Áfl‡fl÷⁄U ◊¥ ß‚∑§Ê ‚Ê◊Êãÿ ÁŸŒÊŸ ◊l¬ÊŸ ∞fl¥ flÊß⁄U‹ „Ò¬Ê≈UÊßÁ≈U‚
„Ò– ÷Ê⁄UÃ ◊¥ ◊l¬ÊŸ ∑§ ∑§Ê⁄UáÊ 50 ¬˝ÁÃ‡ÊÃ ‹Ëÿ⁄U Á‚⁄UÊÁ⁄U‚˜ ¬ÊÿÊ ¡ÊÃÊ „Ò– ¡’Á∑§ „Ò¬Ê≈UÊß¸Á≈U‚ ’Ë ∞fl¥ ‚Ë ‚¥R§◊áÊ ∑§ ∑§Ê⁄UáÊ
30-70 ¬˝ÁÃ‡ÊÃ ‹Êª ‹Ëfl⁄U Á‚⁄UÊÁ‚‚ ‚ ¬˝÷ÊÁflÃ „ÊÃ „Ò– ¡’ „Ò¬≈UÊ‚Ò≈˜‚ •¬ŸÊ ∑§Êÿ¸ ∑§⁄UŸÊ ’ãŒ ∑§⁄U ŒÃ „Ò ÃÊ Á’Á‹M§Á’Ÿ
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‡Ê⁄UË⁄U ‚ ’Ê„⁄U „Ë¥ ¡Ê ¬ÊÃÊ, Á¡‚‚ ∑§Êã¡Èª≈U«∏ Á’Á‹M§Á’Ÿ ∑§Ë ◊ÊòÊÊ ’…∏Ÿ ‹ªÃÊ „Ò– ß‚ ⁄UÊª ∑§Ê ◊ÈÅÿ ‹ˇÊáÊ ∑§Ê◊‹Ê,
¡‹ÊŒ⁄U, ∞ŸÁ‚çÿÊ‹Ê¬ÒÁÕ ∞fl¥ •Ê„Ê⁄U ŸÁ‹∑§Ê ∞fl¥ •ÊãòÊ ‚ ⁄UQ§dÊfl „ÊÃÊ „Ò– •ãÃ ◊¥ ©¬Œ˝fl M§¬ ∑§ ÃÊÒ⁄U ¬⁄U ß‚ ⁄UÊª ◊¥
„¬Ê≈UÊ‚ÀÿÈ‹⁄U »Ò§ÀÿÈfl⁄U •ÊÒ⁄U ¬Ê≈¸U‹ „Êß¬⁄U≈Uã‡ÊŸ ©à¬ÛÊ „ÊÃÊ „Ò– ¡‹ÊŒ⁄U ◊¥ ◊ÈÅÿÃ— Œ˝fl¬ŒÊÕ¸ ∑§Ê ©Œ⁄UÊfl⁄UáÊ ∑§‹Ê ◊¥ ß∑§_Ê
„ÊŸ ‚ „ÊÃÊ „Ò–

∞∑§ ¬ÈL§· Á¡‚∑§Ë ©◊˝ 35 ‚Ê‹ „Ò flÊ ∑§.∞‹.ß. •ÊÿÈfl¸Œ •S¬ÃÊ‹ ÁŸêŸ Á‹ÁπÃ ‹ˇÊáÊÊ¥ ∑§ ‚ÊÕ •ÊÿÊ ÕÊ-1
◊Á„Ÿ ‚ ÷Íπ Ÿ ‹ªŸÊ, ¬≈U ◊¥ 20 ÁŒŸ ‚ ŒŒ¸, ◊ÍòÊ •ÊÒ⁄U ŸòÊ ¬ËÃÃÊ 8 ÁŒŸ ‚, ©À≈UË, ¡È‹Ê’, Õ∑§Êfl≈U •ÊÒ⁄U •àÿÁœ∑§ ŸËãŒ
8 ÁŒŸ ‚ ÕÊ– S¬‡Ê¸Ÿ ¬⁄UËˇÊÊ ∑§ ŒÊÒ⁄UÊŸ ◊⁄UË¡ ∑§Ê ©Œ⁄U ◊¥ ŒŒ¸ ◊„‚Í‚ „È•Ê– ’ÊÿÊ∑§Á◊∑§‹ ¡Ê°ø ‚ ¬ÃÊ ø‹Ê ∑§Ë ‹Ëfl⁄U
∞ã¡Òê‚ ◊¥ flÎÁh •ÊÒ⁄U •À≈˛UÊ‚Ê©á«U ¡Ê°ø ‚ ‹Ëfl⁄U Á‚⁄UÊÁ‚⁄U ∞fl¥ å‹Ë„ÊflÎÁh, ¬≈¸U‹ „Ò¬⁄U≈Uã‡ÊŸ •ÊÒ⁄U ¡‹ÊŒ⁄U ∑§Ê ôÊÊÃ „È•Ê–

√ÿÊÁœ flÎûÊÊãÃ, ¬˝ÿÊª‡ÊÊ‹Ê ¬⁄UËˇÊÊ ∞fl¥ ÁflÁ∑§⁄UáÊ ¬⁄UËˇÊÊ ∑§ mÊ⁄UÊ ÿ„ ôÊÊÃ „È•Ê Á∑§ ß‚ √ÿÊÁœ ‹Ëfl⁄U Á‚⁄UÊÁ‚⁄U ∑§
‚ÊÕ-‚ÊÕ ¡‹ÊŒ⁄U ∞fl¥ å‹Ë„Ê flÎÁh ÕË–

•ÊÿÈfl¸Œ ◊¥ ß‚ √ÿÊÁœ ∑§Ê ÿ∑Î§ûÊÊŒ⁄U ∑§ ‚ÊÕ ¡‹ÊŒ⁄U ∞fl¥ å‹Ë„ÊŒ⁄U √ÿÊÁœ ‚◊¤ÊÊ ¡Ê ‚∑§ÃÊ „Ò– •ãÿãÃ ©cáÊ ÁflŒÊÁ„,
‹fláÊ ˇÊÊ⁄UÊÁŒ •ÊÒ⁄U •àÿÁœ∑§ ∞fl¥ ‹ªÊÃÊ⁄U ◊l¬ÊŸ ∑§ ∑§Ê⁄UáÊ fl‡Ê ¡‹ÊŒ⁄U ∑§Ë ©à¬ÁûÊ „ÊÃË „Ò–

•ÊøÊÿ¸ ø⁄U∑§ÊŸÈ‚Ê⁄U ß‚ √ÿÊÁœ ∑§Ê ¬˝◊Èπ ÁøÁ∑§à‚Ê Á‚hÊãÃ „Ò, ÁŸàÿÁfl⁄UøŸ ∞fl¥ •ÁªAŒË¬Ÿ „Ò– ßã„Ë¥ ÁøÁ∑§à‚Ê Á‚hÊãÃÊ¥
∑§Ê ©¬ÿÊª ß‚ ⁄UÊªË ∑§Ë ÁøÁ∑§à‚Ê ◊¥ ©¬ÿÊª Á∑§ÿÊ Á¡‚‚ ‚∑§Ê⁄UÊà◊∑§ ¬Á⁄UáÊÊ◊Ê¥ ∑§Ë ¬˝ÊÁ# „Èß¸, ¡Ò‚ Á∑§ ©Œ⁄U ¬Á⁄UÁœ ◊¥ •ÊÒ⁄U
¬Ò⁄UÊ¥ ∑§Ë ‡ÊÊÕ ◊¥ ∑§◊Ë, ¬˝ÿÊª‡ÊÊ‹Ê ¬⁄UËˇÊÊ ◊¥ ‹Ëfl⁄U ∞ã¡Òê‚ ∑§Ë ‚ÊêÿÃÊ ∞fl¥ ’‹, •ÁªA ∑§Ë flÎÁh–
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Introduction

Liver cirrhosis is a diffuse process of fibrosis
that converts liver architecture into structurally

abnormal nodules. The commonest causes of
cirrhosis worldwide are alcohol abuse and viral
hepatitis. In India alcohol abuse accounts for 50 %of

cases,Hepatitis B for 30-70% of cases and Hepatitis
C following the frequency.1 About one third of
patients of cirrhosis are asymptomatic as 10% of

liver cell mass can maintain metabolic function and
due to unique regenerative propertyliver cell has.2

The major manifestation in cirrhosis are features of

hepatocellular failure and portal hypertension viz.,
jaundice, ascites, encephalopathy and
gastrointestinal bleeding. The liver plays vital role in

the synthesis of protein albumin mainly,
detoxification and storage of vitamin A.2 Jaundice is
usually due to failure of hepatocytes to excrete

bilirubin resulting into conjugated hyper
bilirubinemia. The normal parenchyma of the liver
is replaced by scar tissue in the cirrhosis thereby

increasing resistance to blood flow and higher
pressure in portal venous system finally resulting in
portal hypertension.3 Ascites is accumulation of fluid

in the peritoneal cavity which is sequel of portal
hypertension.1 Portal hypertension plays important
role in development of ascites by rising capillary

hydrostatic pressure within the splenic bed.3 This
hypoalbuminemia leads to accumulation of fluid via
decrease in oncotic pressure of the capillaries and

portal hypertension causes congestion of the blood
in spleen due to abnormal flow mechanism leading
to splenomegaly with caput medusa.

The underlying cause is usually detected by
detailed history taking, blood tests, abdominal
ultrasonography and analysis of aspirated ascitic

fluid. The management of ascites in contemporary
science is by adopting medications usually diuretics,
paracentesis and other medications depending upon

the cause.

An Ayurvedic Approach In The Management Of Ascites
(Alcoholic Liver Disease): A Case Study

Dr. Sukumar Nandigoudar, Dr. Pradnya B Patil, Dr. Rashmi Patil, Dr. Kiran Mutnali

Case Report

In Ayurveda Jalodara4 is described as a
condition characterized by accumulation of fluid in
the udara. Jalodara manifests secondarily to various

primary diseases that includes yakrddalyudara.5 It
develops due to various causes like consumption of
excessive ushna(hot), lavana(salt), ksara(alkali),

vidahi (improperly baked foods that causes burning
sensation during digestion), amla(sour), ruksa (dry),
virudda ahara(incompatible foods) etc. leading to

udararoga in persons withmandagni (decreased
digestive power).6 The provoked Pitta along
aggravated Kapha and Vata Dosa obstructs the

Udakavaha and Swedavaha Srotas there by drawing
all the fluid into the udara from its sthana by
upasnehanyaya (osmosis and altered capillary

pressure) leading to accumulation of fluid in udara.7

As per Acharya Charaka, choice of treatment is
Nitya Virechana, Agnidipana. Acharya Sushruta

recommends surgical intervention in the
management of Jalodara.8

Case Summary

History

A 35 years middle aged male patient
approached KLE Ayurveda Hospital, Belagavi with

complaints of anorexia since 1 month, abdominal
pain since 20 days, yellowish discoloration of eyes
and urine since 8 days, vomiting and loose stool,

drowsiness and excessive sleep since 8 days. With the
personal history of vegetarian diet and daily intake
of 400 ml alcohol from last 15 years and abstinence

since 8 days and also having history of tobacco
chewing since 15 years. The patient was
nonhypertensive but had history of Type II Diabetes

Mellitus since 2 years without anymedication.

Examination

General examination reveals icterus, fine

tremors inhands, drowsinessand bilateral pitting
pedal edema. On inspection, abdomen was distended
with smooth and glossyskin and transverse umbilicus.
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On palpation, tendernesswas noticed in both
hypochondrium and epigastric region. On

percussion, fluid thrill, shifting dullness and horse
shoe dullness was present. USG abdomen revealed
cirrhosis of liver, splenomegaly with portal

hypertension, mild to moderate ascites. Liver
function tests presented with elevated liver enzymes.

Diagnosis

Thus the patient was diagnosed as cirrhosis
of liver along with complications like portal
hypertension,splenomegalyandhemorrhoids. As per

Ayurvedic classics this condition can be correlated

with jalodara, Yakrddalyudara and pleehodara
types of udara roga.

Treatment
Sarvanga Abhyanga with Balashwagandhadi

Taila followed by Baspa Sweda along with shamana

medications Bhunimbadi kasayaand Guduci,
Bhrnagaraja, Punarnava swarasa (Table No.1) was
advised for 5 days. From 6th day onwards internally

Tab Tapyadi Loha, Patolakaturohinyadi kasaya,
Kalamegha Strong were administered for 8 days
where as Tab Arogyavardhiniwas advised since day

1 till discharge of the patient for 13 days.

Table No.1 Shamana medicines administered during 1st course of treatment.

S.No Medicine Dosage Duration

1 . Bhunimbadi Kasaya 10 ml BD 5 days

2. Guduchi, Bhrnagaraja, Punarnava Swarasa 50 ml BD 5 days

3. Tab Tapyadi Loha 1 BD Next 8 days

4. Patolakaturohinyadi Kasaya 15 ml empty stomach Next 8 days

5. Kalamegha Strong 15 ml HS Next 8 days

6. Tab Arogyavardhini 1 BD 13 days

After 7 days of admission, nityavirechana with goarka 50ml with Haritakicurna 10gms and milk 50
ml on empty stomach was given for 10 days. Mudgamalakayush was advised as diet.

The observations the abdominal measurements and Liver Function Tests during and after the first
course of treatment are mentioned in Table. No 2 and 3 respectively.

Table No.2 Observations of abdominal measurements during 1st course of treatment.

Date At umbilicus 1”above 1”below Xpisternum Umbilicus to
umbilicus  umbilicus to umbilicus pubic symphysis

31/1/15 80.5 cms 82 cms 79 cms 20 cms 12 cms

7/2/15 77.5 cms 78 cms 76 cms 18.5cms 12cms

12/2/15 76.5cms 77 cms 75cms 18cms 11.5 cms

Table No.3 Liver Function Tests

Liver function test Before treatment(22/1/15) After treatment(10/2/15)

Total bilirubin 8.97 mg/dl 7.4 mg/dl

Direct bilirubin 6.12 mg/dl 5.8 mg/dl

Indirect bilirubin 2.85 mg/dl 1.6 mg/dl

SGPT 167.60 IU/L 50 IU/L

SGOT 195.30 IU/L 98 IU/L

Alkaline phosphatase 297 U/L 247 U/L
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Discussion

According to Ayurveda the Yakrddalyodara

and Pleehodara falls under Udara Roga. The word
Yakrddalyodarameans enlarged liver which is
palpable during early stages of Liver cirrhosis. As the

condition progresses, the liver shrinks in its size and
cannot be palpated in advanced stage of Liver
Cirrhosis that is usually associate with sequels of

ascites, correlated to the avastha of Jalodara.  These
two conditions have same etiopathogenesis and
management9. Probably they are interrelated with

portal venous system. The Nidana Sevana leads to
vitiation of Pitta and Kapha, vitiation of dushya like
Rasa and Rakta which in turn leads to accumulation

of toxins in liver.10 Liver and spleen being the moola
of Raktavaha srotas, there is deposition of toxins by
vitiated Rakta dhatu.11 When the Kapha blocks the

vitiated Rakta in the spleen it produces enlargement
of spleen. Thus hyperactive spleen results in
derangement of blood profile leading to diseases like

Pandu, Kamala.12 Persistent vitiation of Dosa goes to
the skin where it get obstructed by Vata Dosa
producing Shotha.13 The treatment principle of

Udararoga is Nitya Virechanaand dipanachikitsa.
As the patient is diagnosed with Yakrddalyodara
leading to Jalodara so the following treatment is

adopted.

As patient was much irritant, having sleep
disturbance, to stabilize the patient and to minimize

alcohol withdrawal symptoms, sarvanga
abhyanga was advised.

Nityavirechana was planned to evacuate the

samcita dosa (accumulated toxins) and it also helps
in correcting portal hypertension. As the patient
possessed MadhyamaBala, VatapittaPrakruti,

Madhyama Satva, Haritaki Curna, milk and Goarka
was selected for Nitya virechana. As in this patient
bilateral pitting pedal edema was present due to

Kapha, where more Rukshana Chikitsa is needed
hence Haritaki and Goarkawas selected. Liver
cirrhosis patients always have risk of complications

like rupture of oesophagealvarices and haemorridal
veins. Hence to avoid this, milk is addedto reduce
the teekshnata of Goarka and it also has action of

Virechanopaga.

Arogyavardhinivati contains Katuki as main
ingredient which does Bhedana that helps to

eliminate toxinsout of the body. It alsopossesses
hepatoprotective activity.14 Tyapyadi Loha was

advised as patient was anemic and had per rectal
bleeding. Guduci, Punarnava, Bhrnagaraja
Swarasawas advised because Guduci pacifies

vitiated dosasin addition to having Rasayana
effect.15 Guduci also has hepatoprotective
activity especially in chronic liver damage, it

prevents the fibrous changes and promotes
regeneration of parenchymal tissue.16

Punarnava is advised to manage Shotha and

Pandu.17 It has proven hepatoprotective18

activity, helps to decrease albuminuria and
increases serum protein.19 Bhrnagaraja is said

to have hepato protective effect against toxic
hepatic injury20 and is indicated in Kaphaja
Shotha and Pandu.21

Milk is administered as diet as it provides
strength to the patientis Snigdha Virechaka and is
source of protein. Mudgaamalakayusais indicated

because Mudga is rich source of proteins and light
for digestion hence maintains nourishment of the
body and also reduces depletion of albumin. Amalaki

has hepatoprotective activity22and helps in elevating
the serum protein level.23

 During admission, after administration of the

Nitya Virechana Dravya the patient had average of
3-8 times vega’s daily. Gradually the appetite
improved with reduction in abdominal girth and

pedal edema. Liver parameters showed marked
improvement after treatment.

At the time of discharge, patient was

conscious, general health improved, appetite
improved, icterus slightly reduced, pedal edema
completely reduced, urine color changed from dark

yellow to light yellow, urine output increased,
abdominal girth reduced from 80 cms to 77 cms at
umbilicus, SGOT & SGPT levels reduced. Patient was

discharged with internal medications Trivrut Lehya
10 gms with milk once in 5 days on empty stomach
early morning, Tab Arogyavardhini Rasa 1 BD,

Patolakatukrohinyadi Kashaya 15ml BD with 30ml
warm water for one month.

After discharge patient was healthy for a

period of 4 months. Again he resorted to alcohol
consumption and developed complications like
esophageal varices, bleeding per rectum, features of
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hepatic coma, anuria etc for which he got admitted
in well known hospital in Miraj and was treated for a

period of 20 days but condition worsened and again
came to KLE Ayurveda Hospital, Belagavi for second
course of treatment. During this course of treatment,

Nityavirechana with Haritaki Curna 10gms along
with 50ml milk for 15 days and Mudga Yusa as a
diet was recommended.

During second course of admission and
treatment internally Tab Arogyavardhini, Tab

Punarnava mandura, Guduci, Punarnava, Vasa
Swarasa, sarapunkha mula Kalka, Rohitakarista,
Tab Murvadi agada, Gairika Bhasma were

administered as per avastha of the patient
considering roga bala, prakriti etc as depicted in
Table. No 4.

Table No.4 Shamana medicines administered during 2nd course of treatment.

S.No Medicine Dosage Anupana Days

1 . Tab Arogyavardhini 1 BD Water 16 days

2. Tab Punarnava mandura 1 BD Water 16 days

3. Guduci, Punarnava, Vasa Swarasa 50ml BD - 16 days

4. Sarapunkha mula Kalka 5gms OD Buttermilk From 2nd to 16th day (14 days)

5. Rohitakarista 15ml BD Water From 2nd to 16th day (14 days)

6. Tab Murvadi agada 1 BD Water From 3rd to 16th day (13 days)

7 . Gairika Bhasma 250mg BD Honey From 7th to 16th day (10 days)

The observations the abdominal measurements during and after the second course of treatment are

mentioned in Table.No 5.

Table No.5 Observations of abdominal measurements during 2nd course of treatment.

Date At umbilicus 1”above 1”below Xpisternum Umbilicus to

umbilicus  umbilicus to umbilicus pubic symphysis

24/6/15 87cms 88cms 85.2cms 22cms 13cms

29/6/15 82cms 87cms 84cms 21cms 13cms

6/7/15 82cms 84cms 78cms 20.3cms 13cms

10/7/15 71cms 76cms 71cms 20.3cms 12.5cms

The status of patient after 2nd course of

treatment was, ascites got reduced, pedal edema
completely reduced, bowel got clear, mild icterus
was present, appetite improved, abdominal pain

reduced, splenomegaly reduced,bleeding per rectum
completely reduced. The following medicines were
advised on discharge, Tab ArogyavardhiniRasa1BD,

Tab Punarnavamandura1BD, GairikaBhasma250mg
with honey BD, Tab Nirocil 1BD and Swamla
Compound ½ tsf BD.

Conclusion

Liver Cirrhosis and its complications can
beconsidered as yarddalyudaraleading further to

Jalodarain Ayurveda. Modern science offers liver
transplant as most effective option which is very
expensive.In classics, the prognosis ofudara is

krucchrasadhya. All varieties of udararogaend in
jalodara which is often managed by surgical
intervention. Ayurveda treatment can yield good

outcome without surgical intervention after
knowing the vyadhi avasthaprecisely.
Nityavirechana is indicated in such conditions to

expel the accumulated vitiated dosa from body.
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Pandey G.S. editor ChunekarKayachikitsa

commentator, ChoukhambhaBharati Academy,
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Choukhambha Orientalia, Varanasi, 2nd Edition
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Instructions for authors

I. Ownership of the Journal

The Journal of Ayurveda is the official

publication of the National Institute of Ayurveda,
Jaipur under Deptt. of AYUSH, Ministry of health &
FW, New Delhi.

It is published quarterly i.e. January-March,
April-June, July-September and October-December.

II. Authorship and Contributorship

II.A. Byline Authors

An “author” is generally considered to be
someone who has made substantive intellectual

contributions to a published study, and biomedical
authorship continues to have important academic,
social, and financial implications. (1) In the past,

readers were rarely provided with information about
contributions to studies from those listed as authors
and in acknowledgments. (2) Some journals now

request and publish information about the
contributions of each person named as having
participated in a submitted study, at least for original

research. Editors are strongly encouraged to develop
and implement a contributorship policy, as well as a
policy on identifying who is responsible for the

integrity of the work as a whole.

While contributorship and guarantorship
policies obviously remove much of the ambiguity

surrounding contributions, it leaves unresolved the
question of the quantity and quality of contribution
that qualify for authorship. The International

Committee of Medical Journal Editors has
recommended the following criteria for authorship;
these criteria are still appropriate for those journals

that distinguish authors from other contributors.

l Authorship credit should be based on 1)
substantial contributions to conception and

design, or acquisition of data, or analysis and
interpretation of data; 2) drafting the article or
revising it critically for important intellectual

content; and 3) final approval of the version to
be published. Authors should meet conditions 1,

2, and 3.

l When a large, multi-center group has conducted
the work, the group should identify the
individuals who accept direct responsibility for

the manuscript (3). These individuals should fully
meet the criteria for authorship defined above
and editors will ask these individuals to complete

journal-specific author and conflict of interest
disclosure forms. When submitting a group
author manuscript, the corresponding author

should clearly indicate the preferred citation and
should clearly identify all individual authors as
well as the group name. Journals will generally

list other members of the group in the
acknowledgements. The National Library of
Medicine indexes the group name and the names

of individuals the group has identified as being
directly responsible for the manuscript.

l Acquisition of funding, collection of data, or

general supervision of the research group, alone,
does not justify authorship.

l All persons designated as authors should qualify

for authorship, and all those who qualify should
be listed.

l Each author should have participated sufficiently

in the work to take public responsibility for
appropriate portions of the content.

Some journals now also request that one or

more authors, referred to as “guarantors,” be
identified as the persons who take responsibility for
the integrity of the work as a whole, from inception

to published article, and publish that information.

Increasingly, authorship of multi-center trials
is attributed to a group. All members of the group

who are named as authors should fully meet the
above criteria for authorship.

The order of authorship on the byline should

be a joint decision of the co-authors. Authors should
be prepared to explain the order in which authors
are listed.
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II.B. Contributors Listed in
Acknowledgments

All contributors who do not meet the
criteria for authorship should be listed in an
acknowledgments section. Examples of those who

might be acknowledged include a person who
provided purely technical help, writing assistance, or
a department chair who provided only general

support. Editors should ask authors to disclose
whether they had writing assistance and to identify
the entity that paid for this assistance. Financial and

material support should also be acknowledged.

Groups of persons who have contributed
materially to the paper but whose contributions do

not justify authorship may be listed under a heading
such as “clinical investigators” or “participating
investigators,” and their function or contribution

should be described-for example, “served as
scientific advisors,” “critically reviewed the study
proposal,” “collected data,” or “provided and cared

for study patients.”

Because readers may infer their endorsement
of the data and conclusions, all persons must give

written permission to be acknowledged.

II.C. Conflicts of Interest

Conflict of interest exists when an author (or

the author’s institution) or reviewer has financial or
personal relationships that inappropriately influence
(bias) his or her actions (also known as dual

commitments, competing interests, or competing
loyalties). These relationships vary from those with
negligible potential to those with great potential to

influence judgment, and not all relationships
represent true conflict of interest. The potential for
conflict of interest can exist whether or not an

individual believes that the relationship affects his or
her scientific judgment. Financial relationships (such
as employment, consultancies, stock ownership,

honoraria, paid expert testimony) are the most easily
identifiable conflicts of interest and the most likely
to undermine the credibility of the journal, the

authors, and of science itself. However, conflicts can
occur for other reasons, such as personal
relationships, academic competition, and intellectual

passion.

All participants in the peer review and

publication process must disclose all relationships
that could be viewed as presenting a potential

conflict of interest.

II.D.1. Potential Conflicts of Interest Related
to Individual Authors’ Commitments

When authors submit a manuscript, whether
an article or a letter, they are responsible for
disclosing all financial and personal relationships that

might bias their work. To prevent ambiguity, authors
must state explicitly whether potential conflicts do
or do not exist. Authors should do so in the

manuscript on a conflict of interest notification page
that follows the title page, providing additional
detail, if necessary, in a cover letter that accompanies

the manuscript.

Authors should identify Individuals who
provide writing assistance and disclose the funding

source for this assistance.

Investigators must disclose potential conflicts
to study participants and should state in the

manuscript whether they have done so.

II.D.2. Potential Conflicts of Interest Related
to Project Support

Increasingly, individual studies receive
funding from commercial firms, private foundations,
and government. The conditions of this funding have

the potential to bias and otherwise discredit the
research.

Scientists have an ethical obligation to submit

creditable research results for publication. Moreover,
as the persons directly responsible for their work,
researchers should not enter into agreements that

interfere with their access to the data and their
ability to analyze it independently, to prepare
manuscripts, and to publish them. Authors should

describe the role of the study sponsor(s), if any, in
study design; in the collection, analysis, and
interpretation of data; in the writing of the report;

and in the decision to submit the report for
publication. If the supporting source had no such
involvement, the authors should so state. Biases

potentially introduced when sponsors are directly
involved in research are analogous to methodological
biases of other sorts. Include Information about the

sponsor’s involvement in the methods section.
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Sign a statement such as, “I had full access
to all of the data in this study and I take complete

responsibility for the integrity of the data and the
accuracy of the data analysis.”

II.E. Privacy and Confidentiality

II. E.1. Patients and Study Participants

Patients have a right to privacy that should
not be infringed without informed consent.

Identifying information, including patients’ names,
initials, or hospital numbers, should not be published
in written descriptions, photographs, and pedigrees

unless the information is essential for scientific
purposes and the patient (or parent or guardian)
gives written informed consent for publication.

Informed consent for this purpose requires that a
patient who is identifiable be shown the manuscript
to be published.

Identifying details should be omitted if they
are not essential. Complete anonymity is difficult to
achieve, however, and informed consent should be

obtained if there is any doubt. For example, masking
the eye region in photographs of patients is
inadequate protection of anonymity.

Informed consent is a must in prospective
trials involving human beings. When informed
consent has been obtained it should be indicated in

the manuscript.

II.E.2. Authors and Reviewers

Manuscripts will be reviewed with due

respect for authors’ confidentiality. Confidentiality
may have to be breached if dishonesty or fraud is
alleged but otherwise will be honored.

Information about manuscripts (including
their receipt, content, status in the reviewing
process, criticism by reviewers, or ultimate fate) will

not be disclosed to anyone other than the authors
and reviewers. This includes requests to use the
materials for legal proceedings.

Reviewer comments should not be published
or otherwise made public without permission of the
reviewer, author, and editor.

The reviewers’ identity will not be revealed
to the author or anyone else without the reviewer’s
permission.

Reviewers’ comments will be sent to other
reviewers of the same manuscript, which helps

reviewers learn from the review process, and
reviewers may be notified of the editor’s decision.

II.F. Protection of Human Subjects and

Animals in Research

When reporting experiments on human
subjects, authors should indicate whether the

procedures followed were in accordance with the
ethical standards of the responsible committee on
human experimentation (institutional and national)

and with the Helsinki Declaration of 1975, as revised
in 2000. If doubt exists whether the research was
conducted in accordance with the Helsinki

Declaration, the authors must explain the rationale
for their approach, and demonstrate that the
institutional review body explicitly approved the

doubtful aspects of the study. When reporting
experiments on animals, authors should be asked to
indicate whether the institutional and national guide

for the care and use of laboratory animals was
followed.

III. Publishing and Editorial Issues Related to

Publication in Biomedical Journals

III.A. Obligation to Publish Negative Studies
Editors will consider seriously for publication

any carefully done study of an important question,
relevant to readers, whether the results are negative
(that is, convincingly allow the null hypothesis to be

accepted) or positive (that is, allow the null
hypothesis to be rejected).

III.B. Corrections, Retractions and

“Expressions of Concern”

Editors assume initially that authors are
reporting work based on honest observations.

Nevertheless, two types of difficulty may arise.

First, errors may be noted in published
articles that require the publication of a correction

or erratum of part of the work. The corrections will
appear on a numbered page, be listed in the
contents page, include the complete original citation,

and link to the original article and vice versa online.
It is conceivable that an error could be so serious
as to vitiate the entire body of the work, but this is

unlikely and will be handled by editors and authors
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on an individual basis. Such an error should not be
confused with inadequacies exposed by the

emergence of new scientific information in the
normal course of research. The latter requires no
corrections or withdrawals.

The second type of difficulty is scientific
fraud. If substantial doubts arise about the honesty
or integrity of work, either submitted or published,

it is the editor’s responsibility to ensure that the
question is appropriately pursued, usually by the
authors’ sponsoring institution. However, it is not

ordinarily the task of editors to conduct a full
investigation or to make a determination; that
responsibility lies with the institution where the work

was done or with the funding agency. The editor
should be promptly informed of the final decision,
and if a fraudulent paper has been published, the

journal will print a retraction. If this method of
investigation does not result in a satisfactory
conclusion, the editor may choose to conduct own

investigation. As an alternative to retraction, the
editor may choose to publish an expression of
concern about aspects of the conduct or integrity of

the work.

The retraction or expression of concern, so
labeled, will appear on a numbered page in a

prominent section of the print journal as well as in
the online version, be listed in the contents page,
and included in its heading the title of the original

article. It will not simply be a letter to the editor.
Ideally, the first author will be the same in the
retraction as in the article, although under certain

circumstances the editor may accept retractions by
other responsible persons. The text of the retraction
should explain why the article is being retracted and

include a full original citation reference to it.

The validity of previous work by the author
of a fraudulent paper cannot be assumed. Editors

may ask the author’s institution to assure them of the
validity of earlier work published in their journals or
to retract it. If this is not done editors may choose

to publish an announcement expressing concern that
the validity of previously published work is
uncertain.

III.C. Copyright
The copyright status of articles in a given

journal can vary: some content cannot be

copyrighted (articles written by employees of the
governments in the course of their work, for

example).

III.D. Overlapping Publications

III.D.1. Duplicate Submission

The Journal will not consider manuscripts
that are simultaneously being considered by other
journals.

III.D.2. Redundant Publication
Redundant (or duplicate) publication is

publication of a paper that overlaps substantially

with one already published in print or electronic
media.

Readers of primary source periodicals,

whether print or electronic, deserve to be able to
trust that what they are reading is original unless
there is a clear statement that the article is being

republished by the choice of the author and editor.
The bases of this position are international copyright
laws, ethical conduct, and cost-effective use of

resources. Duplicate publication of original research
is particularly problematic, since it can result in
inadvertent double counting or inappropriate

weighting of the results of a single study, which
distorts the available evidence.

This journal does not wish to receive papers

on work that has already been reported in large part
in a published article or is contained in another
paper that has been submitted or accepted for

publication elsewhere, in print or in electronic
media. This policy does not preclude the journal
considering a paper that has been rejected by

another journal, or a complete report that follows
publication of a preliminary report, such as an
abstract or poster displayed at a professional

meeting. Nor does it prevent the journals considering
a paper that has been presented at a scientific
meeting but not published in full or that is being

considered for publication in a proceedings or
similar format.

When submitting a paper, the author must

always make a full statement to the editor about all
submissions and previous reports that might be
regarded as redundant or duplicate publication of the

same or very similar work. The author must alert the
editor if the manuscript includes subjects about
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which the authors have published a previous report
or have submitted a related report to another

publication. Any such report must be referred to and
referenced in the new paper. Copies of such material
should be included with the submitted paper.

III.D.3. Acceptable Secondary Publication

Certain types of articles, such as guidelines
produced by governmental agencies and professional

organizations, may need to reach the widest possible
audience. In such instances, editors will choose to
publish material that is also being published in other

journals. Secondary publication for various other
reasons, in the same or another language, especially
in other countries and/or states, is justifiable, and

can be beneficial, provided all of the following
conditions are met.

1 . The authors have received approval from the

editors of both journals; the editor concerned
with secondary publication must have a
photocopy, reprint, or manuscript of the primary

version.

2. The priority of the primary publication is
respected by a publication interval of at least one

week.

3. The paper for secondary publication is intended
for a different group of readers; an abbreviated

version could be sufficient.

4. The secondary version faithfully reflects the data
and interpretations of the primary version.

5. The footnote on the title page of the secondary
version informs readers, peers, and documenting
agencies that the paper has been published in

whole or in part and states the primary
reference. A suitable footnote might read: “This
article is based on a study first reported in the

[title of journal, with full reference].”

Permission for such secondary publication
should be free of charge.

6. The title of the secondary publication should
indicate that it is a secondary publication
(complete republication, abridged republication,

complete translation, or abridged translation) of
a primary publication. Of note, the National
Library of Medicine does not consider

translations to be “republications,” and does not
cite or index translations when the original article

was published in a journal that is indexed in
MEDLINE.

III.D.4. Competing Manuscripts Based on the

Same Study

Two kinds of competing submissions will be
considered: submissions by coworkers who disagree

on the analysis and interpretation of their study, and
submissions by coworkers who disagree on what the
facts are and which data should be reported.

Setting aside the unresolved question of
ownership of the data, the following general
observations may help editors and others dealing

with these problems.

III. D.4.a. Differences in Analysis or
Interpretation

If the dispute centers on the analysis or
interpretation of data, the authors should submit a
manuscript that clearly presents both versions. The

difference of opinion should be explained in a cover
letter. The normal process of peer and editorial
review of the manuscript may help the authors to

resolve their disagreement regarding analysis or
interpretation.

If the dispute cannot be resolved and the

study merits publication, both versions will be
published. Options include publishing two papers on
the same study, or a single paper with two analyses

or interpretations. In such cases it would be
appropriate for the editor to publish a statement
outlining the disagreement and the journal’s

involvement in attempts to resolve it.

III.D.4. b. Differences in Reported Methods or
Results

If the dispute centers on differing opinions of
what was actually done or observed during the study,
the journal editor will refuse publication until the

disagreement is resolved. Peer review cannot be
expected to resolve such problems. If there are
allegations of dishonesty or fraud, editors will inform

the appropriate authorities; authors will be notified
of  editor’s intention to report a suspicion of research
misconduct.
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III.D.5. Competing Manuscripts Based on the
Same Database

Editors may sometimes receive manuscripts
from separate research groups that have analyzed
the same data set, e.g., from a public database. The

manuscripts may differ in their analytic methods,
conclusions, or both. Each manuscript will be
considered separately. Where interpretations of the

same data are very similar, it is reasonable but not
necessary for editors to give preference to the
manuscript that was received earlier. However,

editorial consideration of multiple submissions may
be justified in this circumstance, and there may even
be a good reason for publishing more than one

manuscript because different analytical approaches
may be complementary and equally valid.

III.E. Correspondence

As a mechanism for submitting comments,
questions, or criticisms about published articles, as
well as brief reports and commentary unrelated to

previously published articles. This will likely, but not
necessarily, take the form of a correspondence
section or column. The authors of articles discussed

in correspondence should be given an opportunity
to respond, preferably in the same issue in which the
original correspondence appears. Authors of

correspondence will be asked to declare any
competing or conflicting interests.

Published correspondence may be edited for

length, grammatical correctness, and journal style.

Although editors have the prerogative to sift
out correspondence material that is irrelevant,

uninteresting, or lacking in cogency, they have a
responsibility to allow a range of opinion to be
expressed. The correspondence column will not be

used merely to promote the journal’s, or the editors’,
point of view. In all instances, editors will make an
effort to screen out discourteous, inaccurate, or

libelous statements.

In the interests of fairness and to keep
correspondence within manageable proportions,

journal may want to set time limits for responding
to articles and correspondence, and for debate on a
given topic.  Journal has also set policy with regard

to the archiving of unedited correspondence that
appears on line. These policies should be published

both in print and electronic versions of the journal.

III.F. Supplements, Theme Issues, and Special

Series
Supplements are collections of papers that

deal with related issues or topics, are published as a

separate issue of the journal or as part of a regular
issue, and are usually funded by sources other than
the journal’s publisher. Supplements can serve useful

purposes: education, exchange of research
information, ease of access to focused content, and
improved cooperation between academic and

corporate entities. Because funding sources can bias
the content of supplements through the choice of
topics and viewpoints, this  journal adopts the

following principles. These same principles apply to
theme issues or special series that have external
funding and/or guest editors.

1 . The journal editors take full responsibility for the
policies, practices, and content of supplements,
including complete control of the decision to

publish all portions of the supplement. Editing by
the funding organization will not be permitted.

2. The journal editors will retain the authority to

send supplement manuscripts for external peer
review and to reject manuscripts submitted for
the supplement.

3. The journal editors will approve the appointment
of any external editor of the supplement and take
responsibility for the work of the external editor.

4. The sources of funding for the research,
publication, and the products the funding source
make that are considered in the supplement

should be clearly stated and prominently located
in the supplement, preferably on each page.
Whenever possible, funding should come from

more than one sponsor.

5. Secondary publication in supplements
(republication of papers previously published

elsewhere) will be clearly identified by the
citation of the original paper. Supplements will
avoid redundant or duplicate publication.

Supplements will not republish research results,
but the republication of guidelines or other
material in the public interest might be

appropriate.
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IV. Manuscript Preparation and Submission

IV.A. Preparing a Manuscript for Submission

Editors and reviewers spend many hours
reading manuscripts, and therefore appreciate
receiving with manuscripts that are easy to read and

edit. Much of the information in journals’ instructions
to authors is designed to accomplish that goal in
ways that meet each journal’s particular editorial

needs. The guidance that follows provides a general
background and rationale for preparing manuscripts
for any journal.

IV.A.1.a. General Principles

The text of observational and experimental
articles is usually (but not necessarily) divided into

sections with the headings Introduction, Methods,
Results, and Discussion. This so-called “IMRAD”
structure is not simply an arbitrary publication

format, but rather a direct reflection of the process
of scientific discovery. Long articles may need
subheadings within some sections (especially the

Results and Discussion sections) to clarify their
content. Other types of articles, such as case reports,
reviews, and editorials, are likely to need other

formats.

Publication in electronic formats has created
opportunities for adding details or whole sections in

the electronic version only, layering information,
cross-linking or extracting portions of articles, and
the like. Authors need to work closely with editors

in developing or using such new publication formats
and should submit material for potential
supplementary electronic formats for peer review.

Double spacing of all portions of the
manuscript  including the title page, abstract, text,
acknowledgments, references, individual tables, and

legends-and generous margins make it possible for
editors and reviewers to edit the text line by line,
and add comments and queries, directly on the

paper copy. If manuscripts are submitted
electronically, the files should be double spaced,
because the manuscript may need to be printed out

for reviewing and editing.

During the editorial process reviewers and
editors frequently need to refer to specific portions

of the manuscript, which is difficult unless the pages

are numbered. Authors should therefore number all
of the pages of the manuscript consecutively,

beginning with the title page.

IV.A.1.b. Reporting Guidelines for Specific
Study Designs

Research reports frequently omit important
information. The general requirements listed in the
next section relate to reporting essential elements for

all study designs. Authors are encouraged in addition
to consult reporting guidelines relevant to their
specific research design. For reports of randomized

controlled trials authors should refer to the CONSORT
statement. This guideline provides a set of
recommendations comprising a list of items to report

and a patient flow diagram.

IV.A.2. Title Page

The title page should carry the following

information:

1 . The title of the article. Concise titles are easier
to read than long, convoluted ones. Titles that
are too short may, however, lack important

information, such as study design (which is
particularly important in identifying randomized
controlled trials). Authors should include all
information in the title that will make electronic

retrieval of the article both sensitive and
specific.

2. Authors’ names and institutional affiliations.

3. The name of the department(s) and institution(s)
to which the work should be attributed.

4. Disclaimers, if any.

5. Corresponding authors. The name, mailing
address, telephone and fax numbers, and e-mail
address of the author responsible for

correspondence about the manuscript (the
“corresponding author;” this author may or may
not be the “guarantor” for the integrity of the

study as a whole, if someone is identified in that
role. The corresponding author should indicate
clearly whether his or her e-mail address is to be

published.

6. The name and address of the author to whom
requests for reprints should be addressed.

7 . Source(s) of support in the form of grants,
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equipment, drugs, or all of these.

8. Word counts. A word count for the text only
(excluding abstract, acknowledgments, figure

legends, and references) allows editors and
reviewers to assess whether the information
contained in the paper warrants the amount of

space devoted to it, and whether the submitted
manuscript fits within the journal’s word limits.
A separate word count for the Abstract is also

useful for the same reason.

9. The number of figures and tables. It is difficult

for editorial staff and reviewers to tell if the
figures and tables that should have accompanied
a manuscript were actually included unless the

numbers of figures and tables that belong to the
manuscript are noted on the title page.

IV.A.3. Conflict of Interest Notification Page

To prevent the information on potential
conflict of interest for authors from being overlooked
or misplaced, it is necessary for that information to

be part of the manuscript. It should therefore also
be included on a separate page or pages immediately
following the title page.

IV.A.4. Abstract and Key Words

An abstract should follow the title page. The
abstract should provide the context or background

for the study and should state the study’s purposes,
basic procedures (selection of study subjects or
laboratory animals, observational and analytical

methods), main findings (giving specific effect sizes
and their statistical significance, if possible), and
principal conclusions. It should emphasize new and

important aspects of the study or observations.

Because abstracts are the only substantive
portion of the article indexed in electronic database

and the only portion many readers read, authors
need to be careful that abstracts reflect the content
of the article accurately.

3 to 10 key words or short phrases that
capture the main topics of the article. These will
assist indexers in cross-indexing the article and may

be published with the abstract. Terms from the
Medical Subject Headings (MeSH) list of Index
Medicus should be used; if suitable MeSH terms are

not yet available for present terms may be used.

IV.A.5. Introduction

Provide a context or background for the

study (i.e., the nature of the problem and its
significance). State the specific purpose or research
objective of, or hypothesis tested by, the study or

observation; the research objective is often more
sharply focused when stated as a question. Both the
main and secondary objectives should be made clear,

and any pre-specified subgroup analyses should be
described. Give only strictly pertinent references and
do not include data or conclusions from the work

being reported.

IV.A.6. Methods

The Methods section should include only

information that was available at the time the plan
or protocol for the study was written; all information
obtained during the conduct of the study belongs in

the Results section.

IV.A.6.a. Selection and Description of
Participants

Describe your selection of the observational
or experimental participants (patients or laboratory
animals, including controls) clearly, including

eligibility and exclusion criteria and a description of
the source population. Because the relevance of such
variables as age and sex to the object of research is

not always clear, authors should explain their use
when they are included in a study report; for
example, authors should explain why only subjects

of certain ages were included or why women were
excluded. The guiding principle should be clarity
about how and why a study was done in a particular

way. When authors use variables such as race or
ethnicity, they should define how they measured the
variables and justify their relevance.

IV.A.6.b. Technical information

Identify the methods, apparatus (give the
manufacturer’s name and address in parentheses),

and procedures in sufficient detail to allow other
workers to reproduce the results. Give references to
established methods, including statistical methods

see below; provide references and brief descriptions
for methods that have been published but are not
well known; describe new or substantially modified

methods, give reasons for using them, and evaluate
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their limitations. Identify precisely all drugs and
chemicals used, including generic name(s), dose(s),

and route(s) of administration.

Authors submitting review manuscripts
should include a section describing the methods used

for locating, selecting, extracting, and synthesizing
data. These methods should also be summarized in
the abstract.

IV.A.6.c. Statistics

Describe statistical methods with enough
detail to enable a knowledgeable reader with access

to the original data to verify the reported results.
When possible, quantify findings and present them
with appropriate indicators of measurement error or

uncertainty (such as confidence intervals).
References for the design of the study and statistical
methods should be to standard works when possible

(with pages stated). Define statistical terms,
abbreviations, and most symbols. Specify the
computer software used.

IV.A.7. Results

Present your results in logical sequence in
the text, tables, and illustrations, giving the main or

most important findings first. Do not repeat in the
text all the data in the tables or illustrations;
emphasize or summarize only important

observations. Extra or supplementary materials and
technical detail can be placed in an appendix where
it will be accessible but will not interrupt the flow of

the text; alternatively, it can be published only in the
electronic version of the journal.

When data are summarized in the Results

section, give numeric results not only as derivatives
(for example, percentages) but also as the absolute
numbers from which the derivatives were calculated,

and specify the statistical methods used to analyze
them. Restrict tables and figures to those needed to
explain the argument of the paper and to assess its

support. Use graphs as an alternative to tables with
many entries; do not duplicate data in graphs and
tables. Avoid non-technical uses of technical terms

in statistics, such as “random” (which implies a
randomizing device), “normal,” “significant,”
“correlations,” and “sample.”

Where scientifically appropriate, analyses of

the data by variables such as age and sex should be
included.

IV.A.8. Discussion

Emphasize the new and important aspects of
the study and the conclusions that follow from them.

Do not repeat in detail data or other material given
in the Introduction or the Results section. For
experimental studies it is useful to begin the

discussion by summarizing briefly the main findings,
then explore possible mechanisms or explanations
for these findings, compare and contrast the results

with other relevant studies, state the limitations of
the study, and explore the implications of the
findings for future research and for clinical practice.

Link the conclusions with the goals of the
study but avoid unqualified statements and
conclusions not adequately supported by the data.

In particular, authors should avoid making
statements on economic benefits and costs unless
their manuscript includes the appropriate economic

data and analyses. Avoid claiming priority and
alluding to work that has not been completed. State
new hypotheses when warranted, but clearly label

them as such.

IV.A.9. References

IV.A.9.a. General Considerations Related to

References
Although references to review articles can be

an efficient way of guiding readers to a body of

literature, review articles do not always reflect
original work accurately. Readers should therefore be
provided with direct references to original research

sources whenever possible. On the other hand,
extensive lists of references to original work on a
topic can use excessive space on the printed page.

Small numbers of references to key original papers
will often serve as well as more exhaustive lists,
particularly since references can now be added to

the electronic version of published papers, and since
electronic literature searching allows readers to
retrieve published literature efficiently.

Avoid using abstracts as references.
References to papers accepted but not yet published
should be designated as “in press” or “forthcoming”;

authors should obtain written permission to cite
such papers as well as verification that they have
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been accepted for publication. Information from
manuscripts submitted but not accepted should be

cited in the text as “unpublished observations” with
written permission from the source.

Avoid citing a “personal communication”

unless it provides essential information not available
from a public source, in which case the name of the
person and date of communication should be cited

in parentheses in the text. For scientific articles,
authors should obtain written permission and
confirmation of accuracy from the source of a

personal communication.

Some journals check the accuracy of all
reference citations, but not all journals do so, and

citation errors sometimes appear in the published
version of articles. To minimize such errors, authors
should therefore verify references against the

original documents. Authors are responsible for
checking that none of the references cite retracted
articles except in the context of referring to the

retraction. For articles published in journals indexed
in MEDLINE, the ICMJE considers PubMed the
authoritative source for information about

retractions.

IV.A.9.b. Reference Style and Format

The Uniform Requirements style is based

largely on an ANSI standard style adapted by the
National Library of Medicine (NLM) for its databases.
For samples of reference  citation formats, authors

should consult National Library of Medicine web
site.

References should be numbered

consecutively in the order in which they are first
mentioned in the text. Identify references in text,
tables, and legends by Arabic numerals in

parentheses. References cited only in tables or figure
legends should be numbered in accordance with the
sequence established by the first identification in the

text of the particular table or figure. The titles of
journals should be abbreviated according to the style
used in Index Medicus.

This Journal requires that the references from
the Ayurvedic classics should be cited within
parentheses in the text, i.e. ( Cha. Soo. 25/40).

IV.A.10. Tables

Tables capture information concisely, and

display it efficiently; they also provide information
at any desired level of detail and precision. Including
data in tables rather than text frequently makes it

possible to reduce the length of the text.

Type or print each table with double spacing
on a separate sheet of paper. Number tables

consecutively in the order of their first citation in the
text and supply a brief title for each. Do not use
internal horizontal or vertical lines. Give each

column a short or abbreviated heading. Authors
should place explanatory matter in footnotes, not in
the heading. Explain in footnotes all nonstandard

abbreviations. For footnotes use the following
symbols, in sequence:

*,†,‡,§,||,¶,**,††,‡‡

Identify statistical measures of variations,
such as standard deviation and standard error of the
mean.

Be sure that each table is cited in the text.

If you use data from another published or
unpublished source, obtain permission and

acknowledge them fully.

Additional tables containing backup data too
extensive to publish in print may be appropriate for

publication in the electronic version of the journal.
In that event an appropriate statement will be added
to the text. Submit such tables for consideration with

the paper so that they will be available to the peer
reviewers.

IV.A.11. Illustrations (Figures)

Figures should be either professionally drawn
and photographed, or submitted as photographic
quality digital prints. In addition to requiring a

version of the figures suitable for printing, this
Journal asks authors for electronic files of figures in
a format (e.g., JPEG or GIF) that will produce high

quality images in the web version of the journal;
authors should review the images of such files on a
computer screen before submitting them, to be sure

they meet their own quality standard.

For x-ray films, scans, and other diagnostic
images, as well as pictures of pathology specimens
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or photomicrographs, send sharp, glossy, black-and-
white or color photographic prints, usually 127 x

173 mm (5 x 7 inches).  Letters, numbers, and
symbols on Figures should be clear and even
throughout, and of sufficient size that when reduced

for publication each item will still be legible. Figures
should be made as self-explanatory as possible. Titles
and detailed explanations belong in the legends,

however, not on the illustrations themselves.

Photomicrographs should have internal scale
markers. Symbols, arrows, or letters used in

photomicrographs should contrast with the
background.

If photographs of people are used, either the

subjects must not be identifiable or their pictures
must be accompanied by written permission to use
the photograph. Whenever possible permission for

publication should be obtained.

Figures should be numbered consecutively
according to the order in which they have been first

cited in the text. If a figure has been published,
acknowledge the original source and submit written
permission from the copyright holder to reproduce

the material. Permission is required irrespective of
authorship or publisher except for documents in the
public domain.

IV.A.12. Legends for Illustrations (Figures)

Type or print out legends for illustrations
using double spacing, starting on a separate page,

with Arabic numerals corresponding to the
illustrations. When symbols, arrows, numbers, or
letters are used to identify parts of the illustrations,

identify and explain each one clearly in the legend.
Explain the internal scale and identify the method of
staining in photomicrographs.

IV.A.13. Units of Measurement

Use only standard Units of Measurements. If
some new measurements or scoring patterns are used

they should be explained in detail in the text.

IV.A.14. Abbreviations and Symbols

Use only standard abbreviations; the use of

non-standard abbreviations can be extremely
confusing to readers. Avoid abbreviations in the title.
The full term for which an abbreviation stands

should precede its first use in the text unless it is a
standard unit of measurement.

IV.B Sending the Manuscript to the Journal

This Journal accepts electronic submission of
manuscripts, whether on disk or attachments to

electronic mail. Electronic submission saves time as
well as postage costs, and allows the manuscript to
be handled in electronic form throughout the

editorial process (for example, when it is sent out for
review). When submitting a manuscript
electronically, authors should consult with the

instructions for authors of the journal they have
chosen for their manuscript.

If a paper version of the manuscript is

submitted, send the required number of 6 copies of
the manuscript and figures; they are all needed for
peer review and editing, and editorial office staff

cannot be expected to make the required copies.

Manuscripts must be accompanied by a
cover letter, which should include the following

information.

l A full statement to the editor about all
submissions and previous reports that might be

regarded as redundant publication of the same or
very similar work. Any such work should be
referred to specifically, and referenced in the

new paper. Copies of such material should be
included with the submitted paper, to help the
editor decide how to handle the matter.

l A statement of financial or other relationships
that might lead to a conflict of interest, if that
information is not included in the manuscript

itself or in an authors’ form

l A statement that the manuscript has been read
and approved by all the authors, that the

requirements for authorship as stated earlier in
this document have been met, and that each
author believes that the manuscript represents

honest work, if that information is not provided
in another form; and

l The name, address, and telephone number of the

corresponding author, who is responsible for
communicating with the other authors about
revisions and final approval of the proofs, if that
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information is not included on the manuscript
itself.

The letter should give any additional
information that may be helpful to the editor, such
as the type or format of article in the particular

journal that the manuscript represents. If the
manuscript has been submitted previously to
another journal, it is helpful to include the previous

editor’s and reviewers’ comments with the submitted
manuscript, along with the authors’ responses to
those comments. Editors encourage authors to

submit these previous communications and doing so
may expedite the review process.

Copies of any permission to reproduce

published material, to use illustrations or report
information about identifiable people, or to name
people for their contributions must accompany the

manuscript.
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I/We certify that the manuscript represents valid work and that neither this manuscript nor one

with substantially similar content under my/our authorship has been published or is being considered for

publication elsewhere. For papers with more than 1 author, We agree to allow the corresponding author

to serve as the primary correspondent with the editorial office, to review the edited typescript and proof.

I/We have seen and approved the submitted manuscript. All of us have participated sufficiently in

the work to take public responsibility for the contents. All the authors have made substantial contributions

to the intellectual content of the paper and fulfil at least 1 condition for each of the 3 categories of

contributions: i.e., Category 1 (conception and design, acquisition of data, analysis and interpretation of

data), Category 2 (drafting of the manuscript, critical revision of the manuscript for important intellectual

content) and Category 3 (final approval of the version to be published).
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or entity with a financial interest in or financial conflict with the subject matter or materials discussed in

the manuscript are completely disclosed on the title page of the manuscript. My/our right to examine,

analyze, and publish the data is not infringed upon by any contractual agreement. I/We certify that all

persons who have made substantial contributions to the work reported in this manuscript (e.g., data

collection, writing or editing assistance) but who do not fulfil the authorship criteria are named along with

their specific contributions in an acknowledgment section in the manuscript. If an acknowledgment section

is not included, no other persons have made substantial contributions to this manuscript. I/We also certify

that all persons named in the acknowledgment section have provided written permission to be named.

The author(s) undersigned hereby transfer(s), assign(s), or otherwise convey(s) all copyright

ownership, including any and all rights incidental thereto, exclusively to the Journal of Ayurveda, in the

event that such work is published in Journal of Ayurveda.

Authors’ name(s) in order of appearance in the manuscript.
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3. Name Signatures (date)
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Submitted by: E-mail    •          Post     •              Both     •

Covering letter and submission :

1 . Covering letter (in original) •

2. Copyright transfer form (in original) •

3. Illustrations (in original) •

4. Manuscript (E-mail/original) •

5. Category for which submitted •

Presentation and Format :

1 . Printed on A4 paper with 1" margins on all sides in double space. •

2. Abstract, text, acknowledgement, references, legends, tables starting on a new page. •

3. Title page contains the following:

- Full title of the paper •

- Initials, surname and highest degree of authors, affiliation •

- Name of Departments/Institution •

- Details of Corresponding Authors including e-mail •

- Numbers in Arabic numerals. •

4. Abstract (Hindi and English) and Key words provided. •

5. “What this study adds” Box (only for research papers and short communications). •

6. References. •

7 . Pages numbered consecutively. •

Language and Grammar :

1 . Uniform American English. •

2. Abbreviations spelt out in full for first time. •

3. Text arranged as per IMRAD format. •

4. Follows style of writing in Journal of Ayurveda. •

5. Conventional units used throughout manuscript. •

Tables and Figures :

1 . No repetition of data in Table/graphs and in text. •

2. Figures are black and white (except Images), good quality; with labels on back. •

3. Table numbers in roman numerals and Figure numbers in Arabic numerals. •

4. Correct symbols used for footnotes to tables. •

5. Figure legends provided. •

6. Patient privacy maintained •

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Vol.IX    No.3  Jul-Sep 2015 Journal of  Ayurveda

 141

AYURVEDA NEWS AND VIEWS

*Dr. Rizwana Parveen

*Senior Research Fellow-Journal of Ayurveda, NIA, Jaipur

National & Internal Seminars

1 National Conference on “Role of
Biopharmaceuticals in achieving health by 2020”
(NCRBH- 2k5), organized by Department of

Biochemistry, Dr.N.G.P. Arts and Science College,
Coimbatore.

Date : 10th and 11th July, 2015.

2. Pradurbhava - A National level Seminar on
practical approach to PCOS, organized by Dept.
Of Prasooti Tantra & Stri Roga,

Shree Jagadaguru Gavisiddheshwara Ayurvedic
Medical College & Hospital, Koppal, Karnataka.
Date : 10th and 11th July, 2015.

3. National Workshop on Panchakarma 2015,
organized by Institute for Post Graduate
Teaching and Research in Ayurveda,

Gujarat Ayurved University, Jamnagar.
Date : 20th and 21st July, 2015.

4. SIDBI sponsered Training cum-demonstration

program on “Economically Improved Technology
of Medicinal and Aromatic Plants”,
organized by CSIR-CIMAP Lucknow.

Date : 28th to 31st July, 2015.

5. Six days CME in Kriya-Sharir,
organized by Tilak Ayurved Mahavidyalaya,

Pune.

Date : 3rd to 8th August, 2015.

6. One day CME on Ayurveda Cosmetology,

organized by Maharashtra University of Health
Sciences, Nashik.

Date : 20th August, 2015.

7 . National Conference On “Innovation in
Alternative to  Animal Experimentation from
Drug Discovery to Drug Delivery”,

organized by AKS University, Satna, M.P.
Date : 21st and 22nd August, 2015.

Short Communication

10. World Ayurvedic Expo 2015.
Date : 26th August, 2015.

11 . 8th SWANIRBHARA DIVASA “International

Conference on Management of Disorders of
Trimarma”, organized by
J.S.Ayurveda College, Nadiad.

Date : 1st and 2nd September, 2015.

12. 17th Asia Pacific League of Associations for
Rheumatology Congress (APLAR 2015),

organized by APLAR and Indian Rheumatology
Association.

Date : 6th to 9th September, 2015.

13. National Symposium on Healthy Yoga Lifestyle -
for Prevention of Lifestyle Diseases and
CME on Role of Yoga, Nature, Nutrition &

Meditation in Promotion of Holistic Health,
organized by AROGYADHAM Mahatma Gandhi
Institute of Medical Sciences, Maharashtra.

Date : 10th and 11th September, 2015.

14. National Workshop on Pharmacognosy,
organized by KLE University’s Shri B M K

Ayurveda Mahavidyalaya, Karnataka.
Date : 10th to 12th September, 2015.

15. Fifth Euro-India International Conference on

Holistic Medicine (ICHM-2015), organized by
Institute for Holistic Medical Sciences(IHMS),
Kerala.

Date : 11th to 13th September, 2015

16. 4th International Conference on Applied Life
Sciences (ICALS 2015), organized by

International Society for Applied Life Sciences
(ISALS).
Date : 15th to 17th September, 2015.

1 7 . National Seminar on Endocrinology From
Ayurvedic Prespective, organized by
Pune District Education Association’s, College of
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Ayurved & Research Centre.
Date : 30th September, 2015.

Go the Ayurvedic way for better work-life
balance

In our day-to-day life, hardly anything can

be done to reduce the quantum of work we do, but,
it is in our hands to decide how we can help our body
to cope with it, and maintain our energy and vitality.

Ayurveda, the unique combination of science
and values, implies that to lead a balanced and
healthy life, there should be equilibrium and

synchronization between our mental and physical
energies, our constitutions and the five elements of
nature. If we adapt and adopt these natural

principles in our daily life, it is possible to realize the
spiritual harmony and holistic wellness.

We divert ourselves from balanced state

when we are over stressed and overworked, and tend
overeating and thereby increasing our waistlines.
Food and lifestyle play a huge role in maintaining our

work-life balance. Getting back to basics and getting
back to nature by living the Ayurveda lifestyle, may
be the best way ahead.

Sleep well: Our body requires 6 to 8 hours
of undisturbed sleep daily. More so, nothing can
match a good night’s sleep. Half-an-hour before

bedtime, ensure that you stay away from all
electronic gadgets including television, mobiles or
laptops, and instead read your favourite book, or

listen to soothing music for relaxation. Reserve late-
night parties only for the weekends.

Begin your day with the right note:

Having tea or coffee is the wrong beginning to start
your day, as it makes your system acidic. Instead,
start your day with an alkaline note. Early morning

our body is very receptive to what we eat or drink
and absorbs very fast. Hence, start your day with a
glass of fresh vegetable juice or plain lime water

(lukewarm) with a dash of honey added to it. If not
all this, simply have a cup of chamomile or jasmine
tea.

Warm-up: Make sure you do at least 30
minutes of exercise every day, including stretches,
mobility exercise, walking, followed by yoga.

Exercising in open is the best, as it will fill your lungs

with oxygen, and soothe your eyes and freshen your
mind. Do ‘pranayam’ to relax tired body and nerves.

Meditation: Set aside a few minutes every
day for meditation. You can also consider this as the
quality ‘me’ time which gives you inner peace and

strength to face daily life stress. Meditate either in
the morning or in the evening, or if time permits,
twice a day. But, ensure that you choose a calm and

quite place and time for meditation.

Food & water intake: Watch for food, as
food is the fuel that keeps your body running. Fibre-

rich cereals like oats, corn, barley, whole wheat,
brown rice are the best. Include plant proteins like
grams, lentils, and beans, apart from animal proteins.

Avoid egg yolk and red meat if you have
high cholesterol. Limit your daily fat intake, opting
for baking or sautéing instead of frying. Use low fat

cheese and other dairy products, and avoid trans-
fats. Have whole fruits rather than fruit juices. Nuts
are good too. Healthy nuts like almonds and walnuts

can be consumed in minimal quantities.

Work stress or any kind of stress can lead to
production of free radicals in the body, which can

lead to degeneration, and premature ageing. To fight
them, include foods like citrus fruits, apple and amla,
broccoli, wheat grass juice, sprout, pumpkin, carrots

and soy. Also, keep sugar and salt to minimum. To
meet your sugar cravings, indulge in fruity delights
or raisins and dates. Avoid spicy food, as they

contain more salt than usual.

Keep a glass of water handy and sip at regular
intervals while at work. Out body requires minimum

of 6 to 10 glasses of fluid per day, and nothing can
replace a glass of pure water. Instead of tea/coffee,
have green tea/lemonade/vegetable or herbal juices.

It is important to maintain an ideal body
weight.

At work: While at work, take a five-minute

break every hour to stretch your body. Look away
from the computer screen and do few rounds of deep
breathing. Devote exclusive time to eating and do not

have food in front of computer, or speaking over
phone. Drink water only after an hour after your
meals. Stroll a while after lunch and dinner.

Pamper your body: When back from work,
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soak your feet in hot water tub to which few drops
of aroma oil like lavender is added, if time permits.

Sprinkle your eyes with clean water while holding
water in your mouth for a few seconds. Repeat three
times, as this gets your eyes hydrated.

Early dinner: An early dinner
complements the active body, and goes a long way
in preventing weight gain and helps induce better

sleep. Moreover, drinking a glass of lukewarm milk
at bedtime can help in giving you a sound
undisturbed sleep.

Plan an outing: Plan weekly getaways or
outdoor excursions. If picnic is not possible, go
cycling or do any such outdoor activity that you

enjoy doing.

Indian gold spice turmeric may prevent onset
of diabetes

Curcumin, present in turmeric, when
combined with omega-3 fat, could potentially delay
or prevent the onset of type2 diabetes, reveal

researchers.

The scientists from University of Newcastle’s
Nutraceuticals Research Group, led by Prof. Manohar

Garg, revealed that they are conducting a clinical
study to find out if the Indian spice, turmeric, when
combined with an omega-3 fat can actually delay the

onset of type 2 diabetes or prevent its onset
altogether.

Speaking on this, Garg said, the root cause of

Type 2 diabetes is systemic inflammation, which
impacts insulin secretion and functioning. The aim is
to nip this inflammation in the budy. The study will

make use of two bioactive compounds commonly
found in food, curcumin and omega-3 fat, and both
are very vital anti-inflammatory agents.

Derived from turmeric, curcumin forms part
of ginger family, and is used as a common spice in
Indian kitchen and also used for food colouration.

The healing properties of turmeric are well-known
in India. For centuries, turmeric has been used in
healing sprains, bruises, wounds and inflammation.

But even in India, the level of intake of
curcumin has significantly reduced as Indians have
switched over to westernised fast foods, and hence,

there has also been considerable increase in cases of

type 2 diabetes. In fact, diabetes is more like an
epidemic in India now, and growing to be a major

health burdern, Garg said.

The randomised control trial will test both
compounds, with recruitment group being segregted

into four – one group with just curcumin, second
with omega-3 fat only, third with curcumin and
omega 3, and fourth will be the control group.

Capsules containing 200mg of curcumin and
1g of omega-3 fat respectively will be given to people
who are prone to develop diabetes due to impaired

glucose tolerance or impaired fasting glucose, in the
age group 30 to 70 years.

The anti-inflammatory mechanism of

curcumin and omega-3 fats are different, and hence
it should be tested if they complement each other,
and have treatment synergies beyond their

individual effects. It is however, presumed that the
combination is safe and free of any associated side-
effects, and will prove to be as effective as the drugs

used for management of diabetes, he pointed out.

Numerous therapeutic activities have been
assigned to turmerice for treatment of a great variety

of disease and conditions, including skin, pulmonary
and gastrointenstional systems like pains, wounds,
sprains and liver disorders, since the time of

Ayurveda.

Over the last half century,
extensive researches have proven that most of the

activities associated with turmeric are due to the
presence of ‘curcumin’, which has shown to exhibit
anti-inflammatory, anti-oxidant, antiviral, antifungal,

antibacterial and anticancer, and hence has a
potential against various malignant diseases,
allergies, diabetes, arthritis, Alzheimer’s disease and

other chronic illness.

Tumeric has been used for centuries in
Ayurveda, and is believed to balance the three

doshas vata, pitta and kapha. Ayurvedic practioners
recommend turmeric as medicine internal in the
form of fresh juice, tinctures, boiled tea, or in

powdered form, and also topically used in the form
of lotions, pastes, creams and ointments. Moreover,
now science believes that ‘multitargeted’ therapy is

better than ‘monotargeted’ therapy for most
diseases, for which, curcumin is ideal. Hence
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curcumin is also considered to be an ideal ‘ Spice for
Life’.

Ayurvedic guideline to balance kapha dosha
during Spring season

Ayurveda associates every season with

doshas or certain set of qualities. Ayurveda believes
that vata dosha governs winter (associated with cold,
dry and dark), while the spring season begins wet

and cold in March, and ends up wet and hot in June
and is characterized by kapha dosha.

Ayurveda holds the transition between

seasons as being highly critical for health. For
instance, during the winters or the vata season, we
generally consume foods that are heavy, oily, sweet

or dense, but, this is surely not favourable for Kapha
season or the spring season.

Hence, mentioned here are basic guidelines

from Ayurveda involving diet and lifestyle
adjustments, and some quick tips to take care of
your body during the kapha or spring season:

Kapha Dosha governs structure and fluid
balance in the body. The main role of kapha is
stability and structure.

Symptoms of increased kapha: If you have
some or all of the below mentioned symptoms, you
may be having excess kapha in your body.

Some symptoms are – lethargy, heaviness,
excess sleep, cold skin, cough, slow digestion, lack of
motivation.

For reducing excess kapha: Fast once a week
for twenty four hours. Foods with pungent, bitter
and astringent tastes are best for kapha. Reduce

sweet, sour and salty foods. Maintain lunch as your
largest meal, and ensure that you get good physical
exercise. Take regular baths and saunas to promote

sweating.

Quick tips for kapha balance:

Eat hot food and drink hot and stimulating

beverages.

Keep lunch as your largest meal of the day.

Consume more green leafy vegetables and

legumes. Include ginger, clobes and cinnamon to
your food. Avoid dairy products as they produce

mucus.

Using raw honey helps liquefy kapha and gets

it out of your system.

Its best to wake up before sunrise, as waking
up after sunrise makes you more lethargic.

Kapha time of the day is usually between 6am
to 10am. Exercise briskly during this time.

Avoid napping during the day, and remain

seated for 5 to 10 minutes to get the food processed
by your digestive tract. Napping slows down
metabolism and reduces fire needed for digestion. Sip

hot water all through the day.
Use barley, buckwheat, corn, rye and millet and cut
down on wheat and rice. Avoid heavy meats and

fried foods. Eat light breakfast, good lunch and very
light dinner.

Indulge in stimulating and rejuvenating body

therapies.

Practise yoga asanas in the morning
including the Sun Salutation, Locust, fish, Bow, Boat,

Lion and Camel and inversions. These postures help
open the chest, relieve congestion, stretch the throat
and help drain the sinuses. Yoga postures can be

followed by some Pranayama, particularly ‘Bhastrika’
which will cleanse kapha dosha. After breathing
exercises, sit for some quiet meditation.

On knowing your true nature, you can take
complete charge of your health and well-being.
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Development of mucinous 
adenocarcinoma in chronic 
fistula‑in‑ano: A case study
Pradeep S. Shindhe, Ramesh S. Killedar, Raju Y. Timmapur1

Abstract:
Chronic perianal fistulas are a common clinical condition. However, their evolution to carcinoma is rare. 
We report a case of recurrent chronic perineal fistula which turned into malignant tumor. The diagnosis 
was established by clinical examination, repeated biopsy, and colonoscopy. Clinical examination features 
suggested malignancy, but initial biopsy report showed cellular atypia and colonoscopy followed with 
biopsy revealed as large ulcerated rectal growth suggesting Carcinoma (CA) rectum and histopathological 
report showed infiltrating mucinous adenocarcinoma. It is suggested that this rare complication of chronic 
fistula‑in‑ano may be prevented by prompt expert management of complex primary fistula.
Keywords:
Biopsy, chronic fistula‑in‑ano, colonoscopy, mucinous adenocarcinoma

Introduction

The development of  a carcinoma 
in a long‑standing fistula‑in‑ano, 

however, is very rare.[1] Perianal mucinous 
adenocarcinoma is a rare disease often 
associated with a long‑standing anal 
fistula,  representing approximately 
2%–3% of large bowel cancers.[2] The 
occurrence of a carcinoma arising in 
a fistula is probably due to chronic 
inflammation.[3] Like all other types 
of surgeries, a fistula surgery poses a 
risk for developing some complications 
which may range from minor to major 
complications although these are often 
rare and seldom serious, such as recurrent 
abscess,  Fournier’s  gangrene,  fecal 
incontinence, and fistula recurrence.[3] 
Detection is usually late as the symptoms 
often initially mimic benign inflammatory 
conditions of the anorectal region and 
biopsies fail to reveal the infiltrating 
carcinoma unknotted carcinoma of the 
rectum may coexist.[4,5]

Case Report

We report the case of a 54‑year‑old man 
with the history of recurrent perineal sepsis. 
History of twice surgery for fistula‑in‑ano on 
the right side of perineum 8 years back and 
on left side 2 years back, respectively. Local 
examination revealed that hypertrophied 
scar on either side of perineum [Figure 1] 
at 5’o clock and 7’o clock position of 
length 6 cm and 8 cm, respectively. Digital 
examination reveals normal sphincter 
tone and no tenderness, no mass inside 
the rectum, and anal canal. Proctoscopic 
findings were normal without revealing any 
internal pathology.

The patient frequently visited outpatient 
department for recurrent pain at the right 
side perineum. On examination, it usually 
revealed mild signs of inflammation and 
induration at hypertrophied scar on the 
right side perineum (7’o clock position). 
It used to be treated by Avagaha sweda 
(sitz bath) with Panchvalkala kashaya 
and tablet Nimbaadi Guggulu 2 bid after 
food. The patient was asymptomatic 
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in the treatment interval, and he was advised for 
regular follow‑up, but patient used to neglect and 
visit only at the time of perineal pain and fever. 
After 1 year because of repeated local perineal 
sepsis, there were changes observed in the perineum, 
i.e., hypertrophied scar and right perineum which 
was progressively hard in consistency, along with 
new complaints were encountered such as Recurrent 
fever, unable to sit for longer duration and  feeling 
of difficulty in passing stools (flattening and 
deviation of stools toward left side perineum). On 
digital examination, there was tenderness with stony 
hard consistency on the right side anal canal and 
perineum, all the examination features were directed 
toward the suspicion of malignancy so for further 
assessment and management he was advised to 
undergo investigations (biopsy, magnetic resonance 
imaging [MRI], and colonoscopy) and to consult 
oncosurgeon for opinion. The MRI pelvis impression 
showed fistula‑in‑ano with collection in the right 
ischio anal, ischiorectal, and perineal region with 
inflammatory thickening of rectum and anal canal.

The patient came after a gap of 1 month with severe 
septicemia, and the cause was diagnosed to be perianal 
abscess on the same side (right perineum) and for this 
incision and drainage was performed as emergency 
management, meanwhile excisional biopsy [Figure 2] of 
hypertrophied perineal tissue was sent for histopathology 
study.

The patient recovered well and wound healed without 
any complications. The biopsy report revealed cellular 
atypia, further to confirm the diagnosis patient was 
advised for colonoscopic biopsy [Figure 3] to reconfirm 
the diagnosis. The report confirmed the pathology as 
large ulcerated rectal growth noted? CA rectum and 
histopathological report showed mucinous infiltrating 
mucinous adenocarcinoma.

Discussion

The manifestation of a carcinoma in chronic fistula‑in‑ano 
is possibly due to chronic inflammation although 
the rarity of the condition precludes any definite 
assumption in regard to the etiologic relationship 
of the fistula and carcinoma.[6] A rectal carcinoma 
may present as a fistula, and it may be difficult to 
determine whether the tumor is a complication of a 
long‑standing perianal fistula or whether the perianal 
fistula is merely a manifestation of the malignancy 
itself.[7] In the present case as the patient got operated for 
fistula‑in‑ano at right perineum (Fistulectomy 8 years 
before) followed by the left side partial fistulectomy 
with Kshara sutra ligation) during the second surgery, 
patient was screened to rule out any systemic and 

local causes for repeated fistula‑in‑ano by anorectal 
examination (inspection, digital, and proctoscopy) no 
local features of malignancy were found. The patient 
did well postoperatively and postoperative period was 

Figure 3: Colonoscopy report

Figure 2: Biopsy of fistulous tract

Figure 1: Scar of fistula on either side
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of fistula‑in‑ano to rule out the conversion of fistula into 
malignancy.
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uneventful and wound healed completely with Kshara 
sutra ligation.

Patient repeatedly visited with perineal sepsis on the 
right side of perineum, but such features were not 
found on the fellow side, gradually the right perineal 
side became indurated and hard suggesting chronic 
fibrosis may be because of incomplete excision of the 
tract or remnant ramifications which tend to harbor 
recurrent infection/inflammation to the local area. 
Therefore, multiple investigations are necessary 
to rule out local and systemic causes (ulcerative 
colitis, chron’s, tuberculosis, and malignancy) for 
repeated perineal sepsis and colonoscopy followed 
with biopsy found to be beneficial in this case which 
detected mucinous adenocarcinoma of rectum. 
Fistula‑associated anal mucinous adenocarcinoma 
is an uncommon complication of chronic perianal 
fistula. The diagnosis is often unsuspected. Thus, 
tissue from chronic anal fistula tracts should be 
submitted for pathologic evaluation before the further 
management.[8]

Conclusion

Carcinoma is rare complication of chronic fistula‑in‑ano. 
It is debatable question that fistula leading to carcinoma or 
carcinoma leads to fistula formation. In this case, recurrent 
chronic fistula‑in‑ano with repeated perineal sepsis has 
led to the formation of mucinous adenocarcinoma so any 
case of chronic fistula‑in‑ano and complex fistulas should 
be subjected for histopathological study before treating 
and regular follow‑ups are necessary for operated cases 
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ABSTRACT 

Ayurved is treasure of medicine for various diseases & disorders. Exploring this treasure to the world in 
scientific manner is times need. Shunthyadi Taila in the form of Nasya has been highlighted as drug of 
choice for the management of Kshavathu (Sneezing). As Kshavathu is the Pradhana Lakshana of Vataja 
Pratishyaya. Shunthyadi Taila contains Shunthi (Zingiber officinale Rosc) Rhizome, Kushta (Saussurea 
lapa C.B. Clarke) Root, Pippali (Piper longum Linn) Fruit, Bilva (Aegle marmelos (Linn.) Correa ex Roxb) 
Root, Draksha (Vitis vinifera Linn.) Fruit and Tila (Sesamum orientale Linn) Seed oil. Shunthyadi Taila 
was prepared as per Standard operative procedures of Ayurvedic Pharmacopoeia of India for oil 
preparation. As there is no analytical standards available for Shunthyadi Taila in Ayurvedic 
pharmacopeia of India to check its quality. In this study, effort has been made to see results of 
qualitative & quantitative physcico-chemical parameters (organoleptic characters, acid value, 
saponification value, Iodine value, loss on drying, specific gravity and refractive index) generally applied 
for oil preparation as per Ayurvedic Pharmacopoeia of India. The results obtained will be the reference 
standards and can also be used for future studies on Shunthyadi Taila standardization. 

KEYWORDS: Vataja Pratishyaya, Allergic Rhinitis, Shunthyadi Taila, Physico-Chemical Parameters. 

INTRODUCTION

Shunthyadi Taila is explained Bhavaprakash 
Nighantu in the form of oil through Nasal route of 
administration for the management of Kshavathu1 
(Sneezing). As Kshavathu is the Pradhana Lakshana of 
Vataja Pratishyaya2, Shunthyadi Taila Nasya has shown the 
encouraging results in treating the of Vataja Pratishyaya 
(Allergic rhinitis) in the previous research work3 hence in 
present study it has been selected. Shunthyadi Taila 
contains Shunthi (Zingiber officinale Rosc), Kushta 
(Saussurea lapa C.B. Clarke), Pippali (Piper longum Linn), 
Bilva (Aegle marmelos (Linn.) Correa ex Roxb), Draksha 
(Vitis vinifera Linn.) and Tila (Sesamum orientale Linn) 
which are Ushna, Snigdha, Katu Rasa, Sroto-
shodhaka, Abhishyandahara (decongestant), Shothahara 
(Anti-inflammatory)4, Immuno-stimulator5, Antioxidant6, 
Kledahara, Kaphashodhaka and Vatakaphaghna. Physico-
chemical parameters are the basic criteria for to evaluate 

the quality of medicines. The present study was planned to 
see the Shunthyadi Taila physico-chmecial parameters 
results after preparation by standard operative procedure 
as per Ayurvedic pharmacopoeia of India.  

Aims & Objective 

 Pharmaceutical study of Shunthyadi Taila 

 Analytical study of Shunthyadi Taila 

MATERIALS AND METHOD  

The study involved the following operating 
procedures 

a) Collection, identification and authentification of raw 
drugs. 

b) Preparation of the drug Shunthyadi Taila 

c) Analytical study of the Shunthyadi Taila 

a) Pharmaceutical study of Shunthyadi Taila 

Table 1: Composition of Shunthyadi Taila used parts 

Sl No Drug  Latin Name  Part  Qnty 

01 Shunthi Zingiber officinale Rosc. Rhizomes 1 part  

02 Kushtha Saussurea costu (Falc.) Lipsch. Root 1 part 

03 Pippali  Piper longum Linn  Fruit 1 part 

04 Bilva Aegle marmelos (Linn.) Correa ex Roxb Root 1 part 

05 Draksha Vitis vinifera Linn. Dried fruit 1 part 

06 Tila Sesamum orientale Linn Seed oil 4 parts 
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Required raw drugs except Bilva for the study 
were procured from the KLE Ayureda Pharmacy Belagavi 
Pharmacy. Bilvamula was collected by the scholar himself 

from natural habitat. The raw drugs Identification and 
Authentification were done at Central Research Facility, 
KLEU shri B.M.K. Ayurveda Mahavidhyalaya, Belgavi 

Shunthi Pippali 
 

Bilwa moola 

Kushtha Draksha 

 
Til Taila 

b) Standard operative procedure of manufacturing  

of Shuthyadi Taila 

Shunthyadi Taila was prepared at GMP certified 
KLE Ayureda Pharmacy, Belagavi. As per Standard 
operative procedures of Ayurvedic Pharmacopoeia of India 
for oil preparation. 

 Preparation of Shunthyadi Taila 

1. Equal parts of Shunthi, Kushta, Pippali, Bilwa, and 
Draksha were taken and made into coarse powder 
separately The ingredients were mixed methodically 
to make a homogeneous mixture and used to prepare 
Kalka and Kwatha  

2. Kwatha was prepared 1 part of coarse powder was 
added with 4 parts of potable water and subjected to 
heat on medium temperature, until the volume was 
reduced to 1/4th of its initial quantity. The contents 

were filtered and the filtrate was used as liquid media 
in the preparation of Shunthyadi Taila. 

3. Kalk The coarse powder was taken and mixed with 
sufficient quantity of water to prepare the Kalka. 

4. Taila Paka: For Taila Paka, 1 parts Kalka (Paste) 4 
parts: Sneha (Tila Taila – Sesame oil): 16 parts 
Kwatha (Decoction) were taken in proportion of 
1:6:24 respectively. Tila Taila was made warm in 
vessel and then vessel was taken out from flame and 
increments of Kalka was added to Tila Taila and 
heated for some time. Kwatha was added to these 
contents and heating was continued on medium 
flame till the Samyak Snehapaka Siddhilakshanas of 
Mridupaka8 were obtained. The oil was filtered while 
hot and preserved in airtight container. 

   
Fig 1: adding raw drugs of 

Shuthyadi taila  
Fig 2: Mandagni  Fig 3: Measurement of Shuthyadi taila 
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c) Analytical study of the Raw Drugs & Shunthyadi Taila 

Table 2: Organoleptic characters of raw drugs of Shunthyadi Taila 

S.No Name of Drug Part Colour Odour Taste 

01 Shunthi  Rhizomes  Buffy to yellowish Agreeable and Aromatic Agreeable and Pungent 

02 Kushtha  Root  Greenish to dull brown Aromatic Slightly bitter 

03 Pippali  Fruit Greenish Black to Black Aromatic Pungent 

04 Bilva  Root  Cream Yellow Odourless Sweet 

05 Draksha  Dried fruit Dark brown to black Sweetish pleasant Sweet 

Table 3: Physico-Chemical Parameters of raw drugs of Shunthyadi Taila 

S. No Name of Drug Foreign 
Matter 

Ash Value Acid insoluble ash Water soluble 
extractive 

Alcohol soluble 
extractive 

01 Shunthi  Nil 4.141% 0.863% 12.307% 5.730% 

02 Kushtha  Nil 2.091% 0.514% 29.719% 15.796% 

03 Pippali  Nil 3.819% 0.302% 9.911% 8.007% 

04 Bilva  Nil 4.711% 0.672% 8.967% 9.027% 

05 Draksha  Nil 1.1571% 0.164% 74.341% 27.194% 

Table 4: Organoleptic Characters and Physico-Chemical Parameters of Tila Tila 

Organoleptic Characters 

Test Limits Results 

Part Oil Oil 

Colour Golden Yellow Golden Yellow 

Odour Pleasant pleasant 

Physico-Chemical Parameters 

Specific gravity 0.9160 to 0.9190 0.9174 

Refractive index at 40Oc 1.4650 to 1.4665 1.4659 

Acid Value NMT 2 1.417 

Iodine Value 103 to 116 105 

Soponification Value 188 to 195 191 

Physical-chemical analysis of Shunthyadi Taila 

Table 5: Organoleptic character 

Sl.No Physical Properties Shunthyadi Taila 

1 Odor Irritant 

2 Taste Not tasted 

3 Color Brownish 

4 Touch Smooth 

Table 6: Physico- Chemical Analysis of Shuntahydi Taila 

S.No. Parameter Result 

1.  Loss on Drying 0.59 w/w% 

2.  Acid Value 5.56 

3.  Saponification Value 183.9 

4.  Iodine Value 76.5 

5.  Specific Gravity 1.08 

6.  Refractive Index at 400 c 1.472 
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DISCUSSION 

Raw materials procured from authentic source 
that give optimum result as it reflect in physic-chemical 
analytical studies of raw materials. All raw materials pass 
the Ayurvedic pharmacopeia standards. Physcico-chemical 
parameters are selected as these are the minimum 
parameters required to evaluate the quality of Taila 
preparations. An Oranganoleptic study shows that 
appearance, odour & touch is acceptable to go for further 
analysis and clinical use. Physico-chemical analysis results 
shows that prepared oil was physical & chemical stable 
and help to maintain the consistency of Mrudupak as it 
required for Nasya oil preparation.  

CONCLUSION 

Shunthyadi Taila is one of the most important 
medicine for the management of Kshavathu (Sneezing). 
Standard operative procedure as per Ayurvedic 
Pharmacopeia of India is very important during 
manufacturing any medicines to get optimum therapeutic 
efficacy. Phyco-chemical analytical results are reference 
standards for evaluation of quality Shunthyadi Taila 
prepared by same reference.  
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ABSTRACT
Introduction: Hemiparesis is one of the commonest symptoms seen after cerebrovascular accidents,
as it affects about 8 out of 10 stroke survivors causing weakness or the inability to move one side of
the body. It can be correlated with pakshaghata by the signs and symptoms observed. Materials and
Methods: A case report of a 36 years old male who came to the Panchakarma OPD of KLEU’s Shri
BMK Ayurveda Hospital with chief complaints of weakness in the right upper and lower limbs along
with the inability or restricted movement of the fingers and toes, along with hemiplegic gait. For the
above said complaints a treatment plan comprising of Panchakarma and physiotherapy was drawn
up. After a period of 6 months, he was completely relived of his initial complaints as his reflexes,
muscle tone, muscle power, was improved leading to normal gait. He also improved for doing finer
movement of his fingers like writing, typing etc, and of toes like pulling a rug with his toes.
Conclusion: Combination therapy of Panchakarma and Physiotherapy can reduce the recovery time
of hemiparesis or pakshaghata.
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INTRODUCTION
Hemiparesis (i.e., weakness on one side of the
body) is one of the most common and, per-
haps, the most disabling, of all stroke seque-
lae. This is because hemiparesis frequently
undermines fundamental abilities such as eat-
ing, driving, writing, and ambulation, causing
increased reliance on the healthcare system

and on others1. Hemiparesis symptoms can be
compared with that of pakshaghata in ay-
urvedicview. Where pakshaghata is described
one among the 80 types of nanatmaja vata
Vyadhi.2 It is also described as one among the
upadrava of vrana. Pakshaghata chiefly in-
volves the prana, vyana, and udanavayu,
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along with the involvement of rasa, rakta,
mamsa, meda, majja, sira, snayu, dhamani
and mala. Mainly sanga Srotodushti is ob-
served although all four types of dushti are
seen here3.
Case details-
A 36 years old male patient came to panch-
karma OPD of KLEU’s Shri BMK Ayurveda
Hospital on 20/10/2016 having an OPD no.
18000/16, complaining of loss of sensation of
right upper and lower limbs since two months,
unable to walk properly along with diminished
fine movements of bilateral fingers and toes.
He was apparently healthy 2 months back, all
of a sudden he developed loss of sensation at

the right half of the body, while watching tele-
vision, he tried to pick the remote control and
fell down from his sitting posture.He was im-
mediately admitted to SDM medical hospital,
Dharwad, Karnataka; and eventually improved
but his gait was fully compromised. He had a
history of hypertension for the past nine years
and was under medication (Tab. Losarkind H).
Nothing contributory was found in his family
history and personal history, except that he
was a chronic smoker (2packets per day), by
occupation he is a businessman and requires
using laptop continuously and he also had to
travel frequently.

Investigation and reports -Detail explained in Table 1
Table 1: Investigations

 MRI (BRAIN): 18/8/16
Acute infarct involving the left corona radiata and adjacent part of left   lentiform nucleus.

 MDCT (BRAIN)
– No obvious intracranial abnormality seen
– No evidence of intracranial space occupying lesion seen
– No evidence of infarct/ haemorrhage
– CAROTID & VERTEBRAL ARTERIAL DOPPLER
– Normal study
– No evidence of atherosclerotic plaque/haemodynamically significant stenosis

 Echocardiography-
– No PWMA, Normal LVSF
– LVEF-60%
– AML tip prolapse
– TR mild
– Normal PAP

Treatment- Details explained for Panchakarma therapy in Table 2 and for Physiotherapy in Table 3
Table 2:Panchakarma Treatment given and improvement
DAYS TREATMENT GIVEN IMPROVEMENT OBSERVED
Day 1 o Sarvanga DashamoolaParishek

o Nasya with GudaNagara- 8 drops each nostrils-BD
o Agnilepa to whole body
o GandharvaHastadi Castor oil- 20ml+20ml milk at HS

_____
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Day 2- 6 Addedalong with Day 1 treatment-
o Tailaparishek with MahanarayanTaila+ MurchitaTila-

Taila
o Physiotherapy- BD
o ShiroPichu with Yastimadhuchurna+ HimasagarTaila
o BrumhanaUpanaha to bilateral wrist & ankle joint
o Pathya- LasunaKsheerapaka (in Hrisayasimatra starting

2 Lasuna) at 7am
o Sarvanga Abhyanga with MahanarayanTaila+ Murchi-

taTilaTaila

o 3rd day onwards
o Decrease of exaggerated

reflex action

Day-7- 16 o Added- Basti in Yoga Basti pattern
o Rajayapana Basti
o Anuvasana basti with 60ml DhanwantaraTaila

o Slurring of speech de-
creased

o Improvement of Stagger-
ing gait to near normal
gait

o Walking without support

Table 3:Physiotherapy Treatment given and improvement
DAYS TREATMENT GIVEN IMPROVEMENT OBSERVED
Day 2-
Day-16

• TA and Hamstring Stretching.
• Elbow flexors and supinators stretching.
• Passive PNF for Right (Rt.) UL and LL.
• Weight bearing exercise for Rt. UL.
• Weight bearing on left UL and reach outs for Rt. UL at

different planes.
• Electrical stimulation for Rt. UL for extensors.
• Bridging
• Trunk rotations
• Co-ordination exercise– Rt. UL and LL
• Finger nose finger exercise
• Random walking.
• Heel shin exercise
• Finger to finger exercise.
• Walking in parallel bar with mirror feedback.
• Obstacle crossing.
• Sit to stand at different levels.
• Holding of different objects like bottle and biscuits and

taking up to mouth.

• Patient able to do movements of Rt
UL and LL.

• Able to hold objects.
• Gait pattern near normal.
• Posture improved
• Speech – normal
• Mouth deviation – absent
• Able to perform daily activities

with minimum dependence.

Follow-up treatment- Details is given in table no. 04
Table 4: OPD basis follow up
1st follow- up 2nd follow up 3rd follow-up
16/11/16 10/3/17 19/4/17
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o Cap. Palsineuron -1 TID
o Cap. Guduchi Rasayan – 2 BD

with milk
o Anutaila- nasal drops

2 drops per nostril

o Cap. Ksheerabala – 1 BD
o Aswagandhaleha – 10gm BD
o Shatavarighrita – 10ml BD
o Anutaila- nasal drops; 2 drops

per nostril

o Mahakalyanakghrita – 10ml BD
o Brahmi vati – 1 TID
o Ksheerabala 101 oil -nasal drops; 2

drops per nostril

Improvement- Motor system examinations were taken as the criteria for improvement in before and
after the treatment. The assessment was done during IPD admission only. Details are given in Table: 5

1st follow up 2nd follow up
Criteria Limbs BT AT BT AT

Right Left Right Left Right Left Right Left

Tone Upper limb Rigidity Normal Rigidity Normal Rigidity Normal Rigidity Normal

Lower limb Rigidity Normal Rigidity Normal Rigidity Normal Rigidity Normal

Power Upper limb 2/5 5/5 3/5 5/5 4/5 5/5 5/5 5/5
Lower limb 3/5 5/5 4/5 5/5 4/5 5/5 5/5 5/5

Table -05. Motor system examination

DISCUSSION
Pakshaghat is a tridosajavyadhi4 with avarana
of all the doshas which can lead to weakness
(paresis) or loss of function of the body (ple-
gia). Again it can occur in either whole of the
body or half of it, depending on the site, the
disease is named. In this case study the treat-
ment which was given can be rationalised as
Brumhana Upanaha was given for dhatu re-
plenishment, and RajayapanBasti is selected
as it increases mamsa, bala and it also acts as
a Rasayan3. Nasya with GudaNagara was se-
lected as tikshnanasya was to be given to re-
move the ama condition and the kapha ava-
rana5. Shastikshalipinda Sweda as well as
MahanarayanaTaila will lead to decrease in
the vitiated vata6 while Dhanwantara taila7in
the form of Anuvasana basti will even do anu-
lomana of the vitiated kapha condition.
Lasuna ksheerapaka7 was given in hrisayasi-
matra as it will remove the avarana, also act-
ing as a balya, vrusya, brumhana, rasayan,
medhya, asthisandhanakara. Along with the

Panchakarma therapy, physiotherapy was also
given as the supportive treatment for quick
result and for the improvement of finer
movements in bilateral fingers and toes.

CONCLUSION
Hemeparesis (pakshaghata) can be recovered
comparatively faster by the combined treat-
ment of Panchakarma and Physiotherapy,
where even the recovery of finer movements
can be achieved in time period of6 months.
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ABSTRACT: 

 Heel pain is the widespread complaint with which a patient approaches to the physician. 

Many etiological factors are responsible for the manifestation of heel pain where Calcaneal Spur 

attributes significantly due to wearing heels which makes the sole not to be in even form while 

walking. According to Ayurveda it can be correlated to that of Vatakantaka. The Vatakantaka is one 

among the Vataja Nanatmaja Vyadhi as mentioned by Acharya Sushruta, which is produced due to 

the aggravation of Vata Dosha and results into Ruja in Pada Pradesh. For this many treatment 

modalities has been explained like Snehapana, Raktamokshana, Agnikarma etc,. In this present study 

10 diagnosed cases of Vatakantaka were treated by 5 settings of Agnikarma along with conservative 

medications. Observations revealed significant reduction in pain with no recurrence when follow up 

was done for 3 months. In this paper an attempt is made to expose the role of Agnikarma in 

Vatakantaka.  

 

  

  

 

 
KEYWORD:   Vatakantaka, Agnikarma, Calcaneal Spur 

 

National Journal of Reseach in Ayurved Science 

 Role of Agnikarma in Vatakantaka w. s. r. to 

Calcaneal Spur: Case Series 
“ 

” 

AYUR KAUSHALYA 

Dr. G. D. Pol Foundation’s YMT Ayurvedic Medical College, Hospital & PG Institute,  Kharghar, Navi Mumbai, Maharashtra 

 

 

mailto:amrutawali.net@gmail.com
mailto:dr.tajnd@gmail.com
mailto:veenakulkarniayu@gmail.com
mailto:amrutawali.net@gmail.com


881 
 

881 | Page |  Ayurlog: NJRAS  |  Vol. 5 |  Ayur Kaushalya Special Issue |  Mar 2017 
 

INTRODUTION:  

Vata is a dominant Dosha 

considered to cause various ailments in the 

body. The spectrum of presentation varies 

from simple pain to complete loss of motor 

or sensory function, involving either 

smallest of the parts or very large 

anatomical area. Even though the idea of 

pain may sound simple in day to day life, 

the magnitude of the pain will be so severe 

that it can cause severe distress.  

Heel pain is one of the commonest 

complaint with which a person presents to 

the OPD. Pain is cardinal symptom in 

most of the vata Vyadhis. Vatakantaka is 

such a disease which is purely Vataja in 

nature and presents dominantly with pain.
1
 

Multitude of aetiologies had been 

explained for the Vata Vyadhi. The main 

aetiology lies in walking on uneven 

surface or excess physical activity 

involving the part specific i.e the part 

involving the ankle joint as well as the 

plantar aspect of the foot.
2
 The nature of 

pain is continuous
3
 and pricking type 

(Kantaka Vat). The site involved is Khuda 

Pradesha or Padajangha Sandhi 

Pradesha. Acharya Dalhana clarifies that 

Khuda Pradesha refers to Parshni or 

Gulpha Sandhi Pradesha & Pada Jangha 

Sandhi Pradesha refers to Gulpha Sandhi 

Pradesha itself.
1
 

On the basis of this, it can be 

correlated with calcaneal spur in modern 

science. Calcaneal spurs can be located at 

the back of the heel (dorsal heel spur) or 

under the sole (plantar heel spur).
4 

A 

calcaneal spur is caused by long term 

stress on plantar fascia and muscles of foot 

and may develop as a reaction to plantar 

fasciitis.
5
 It is characterized by the heel 

pain, which radiates from the inferior and 

medial aspect of the calcaneum, and is 

most pronounced upon walking after 

periods of rest. There are both 

conservative and surgical heel spur 

treatment options. Conservatives are like 

analgesics, anti inflammatory drugs, 

steroidal injections etc.  If a conservative 

treatment gives unsatisfactory results 

surgery may be required to remove the 

heel spur. But these treatment modalities 

are lengthy and having complications.  

Agnikarma is the parasurgical 

procedure which finds its utility widely in 

pain management.
6
 Hence the current 

study has been planned to evaluate the 

efficacy of Agnikarma in Vatakantaka.   

Aim & Objective:  

To evaluate the effect of 

Agnikarma in Vatakantaka w. r. s to 

calcaneal spur  

Materials and Methods:  

10 Non Diabetic/ Hypertensive 

radiologically diagnosed cases of 

Vatkantaka (Plantar Calcaneal spur) of 

either sex, belonging to age group of 40-50 

years were selected for study from the 

outpatient department of Shalyatantra, 

KLE’s shri B M K Ayurevda hospital & 

research centre, Belagavi, Karnataka. The 

selected individuals were treated with 

Agnikarma with the help of thermal 

cautery, Tab Yogaraj Guggulu 250gm 2 

bid & Cap Dhanvantaritaila 1 tid. 

Study design: Open clinical trial 

Procedure of Agnikarma: 

A. Pre- operative procedures 

Collection of Instruments 
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1. Surgical Gloves 

2. Gauze piece, Pad pulp 

3. Triphala Kashaya  

4. Thermal Cautery machine  

5. Madhu, Ghrita 

Preparation of patient 

1. Well informed consent 

2. Monitoring of Vitals 

B. Operative Procedure: 

1. Position: Patient was asked to lie 

down in supine position.  

2. Part was cleaned with Triphala 

Kashaya  

3. Area wiped with sterile gauze 

piece.  

4. 30-35 Samyak Dagdha Vranas 

were made by thermal cautery 

machine at heel which is neither 

too deep nor too superficial. 

5. Proper space was kept in between 

two Samyaka Dagdha Vranas.  

C. Post-operative procedure: 

1. After Agnikarma the part is 

anointed with Madhu and Ghrita in 

equal quantity. 

2. Vitals were monitored. 

Frequency of agnikarma:  

Total 5 sittings of Agnikarma were 

done with the gap of 2 days along with 

internal medication for 20 days. 

 

Follow up: 

Upto 3 months 

Criteria for assessment of pain: 

The assessment was done on the basis of 

relief of pain, and pain was assessed by 

VDS scale. 

 

Results: 

Table 1: Effect of Agnikarma on pain 
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Discussion: 

Agnikarma is a parasurgical 

procedure where actual heat is transmitted 

into the tissue to nullify the disease 

pathology. A relief of 70.96% was 

observed after 10
th

 day, followed by 100% 

relief from 20
th

 day to 3
rd

 month. The 

reduction in pain can be attributed to Usna 

and Teekshna Guna of the procedure 

which is antagonistic to Sheeta Guna of 

Vata. Lakshana of Kaphavrita Vata 

presents with Guruta, Shaityata, Shoola 

etc., with this reference we can consider 

Kaphavrita Vata as a pathology involved 

in Vatakantaka. Treatment modalities 

which are prescribed for the same are 

Ushna and Ruksha predominant 

procedures. Thus Agnikarma by cautery 

having Ushna and Ruksha Guna serves the 

purpose.  

Yogaraja Guggulu, a known 

prescription in Vatavyadhi, does Shamana 

of Vata Dosha. 

Dhanwantaram 101 capsule, a 

Sneha preparation, controls Vata Dosha by 

virtue of its physical properties and innate 

nature of the drugs. It helps to reduce 

inflammation of the tissues and thereby 

reducing pain. It also provides strength to 

surrounding muscles and ligaments. 
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Conclusion: 

Agnikarma is simple, cheap and 

effective modality in the management of 

Vatakantaka. 
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INTRODUTION:  

Ectopic pregnancy also known as eccyesis 

or tubal pregnancy is a complication of 

pregnancy in which the embryo attaches 

outside the uterus. Most ectopic 

pregnancies occur in the fallopian tube 

(90%) which is known as tubal 

pregnancies. There are a number of risk 

factors for ectopic pregnancies, but in as 

many as one third to one half no risk 

factors can be identified. The increasing 

prevalence of tubal pregnancies is due to 

chronic inflammatory disease, tubal plastic 

operations, ovulation induction and IUD 

use. Early diagnosis and therapy has 

helped to reduce maternal deaths due to 

ectopic pregnancy. The incidence varies 

from 1 in 300 to 1 in 150 deliveries1. Very 

few clinical conditions exhibit features 

similar to that of tubal pregnancy. The 

clinical types are correlated with the 

morbid pathological changes in the tube 

subsequent to implantation and the amount 

of intraperitoneal bleeding. Clinically three 

distinct types are described: acute, sub-

acute and unruptured ectopic pregnancy
2
.  

 

Up to 10% women with ectopic pregnancy 

have no symptoms, and one third have no 

medical signs. In many cases symptoms 

have low specificity and can be similar to 

those of other genitourinary and 

gastrointestinal disorders, like 

appendicitis, salphingitis, rupture of 

corpus luteum cyst, miscarriage, ovarian 

torsion or urinary tract infection. Signs and 

symptoms of ectopic pregnancy include 

vaginal bleeding, abdominal pain, pelvic 

pain, tender cervix, an adnexal mass or 

adnexal tenderness. Tubal pregnancy is 

also increased in condition following 

ovulation induction and IVF-ET and GIFT 

procedures
3
.  

 

A combination of quantitative B hCG 

values and sonography (trans vaginal 

USG) is used for the diagnosis of ectopic 

pregnancy4. Getting pregnant after a tubal 

pregnancy can be difficult and there are 

risks. Once a tubal pregnancy occurs, there 

will always be damaged, scarred or 

blocked tubes. This will also damage the 

inner lining of the tube. In such conditions 

ectopics are often caused by scarred 

fallopian tubes which cause the early 

embryo to get struck in the tube before it 

reaches the uterus.  

Though there are no exact references 

within the Ayurvedic text books available 

for tubal pregnancies, we can adopt the 

Nidanas mentioned in diseases such as 

Jataharini, other Yoni Vyapats as well as 

conditions such as Antarvidradhi while 

approaching this case. 

 

CASE STUDY 

A female patient aged around 36 years, 

(house wife) first consulted SDM hospital, 

Udupi in the month of January 2014. She 

had no issues after marriage of six years. 

She is also a patient of recurrent headaches 

and is on regular medications for the same. 

One year after her marriage, she conceived 

and two months later it was identified to 

be tubal pregnancy. It was managed 

medically. 8 months later the patient 

conceived again and this time also it was a 

tubal pregnancy. The condition was 

managed by laproscopic salpingostomy. 

The patient remained infertile over a 

period of two years and was on regular 

treatment but didn’t conceive till 2013. 
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She conceived once again in the month of 

January and turned out to be tubal 

pregnancy. In the month of March 2013 

patient tried for IVF which failed. The 

reason as explained by their doctor was 

poor quality of egg. In the month of august 

the patient attempted another IVF attempt, 

but this time again the implantation 

occurred in the tubes and was treated with 

medical management. After three 

consecutive ectopic pregnancies and two 

failed IVF attempts, the patient consulted 

our OPD in the month of January 2014. 

Detailed case history of the patient 

revealed a past history of amenorrhea, loss 

of appetite, loss of weight, pain abdomen 

over a period of 6 months during the age 

of 18 years. She had consulted a hospital 

nearby and had taken treatment for a 

period of 9 month for (?)Tuberculosis. She 

got complete relief from the presenting 

complaints and was said to be 

asymptomatic. There was no family 

history of infertility for the couple. She 

had a menstrual cycle of 2-3 days with 

regular 23 day cycle. There was normal 

menstruation and no episode of severe 

dysmenorrhea or associated complaints. 

Detailed case history of the patient was 

taken and routine investigations as well as 

investigation to rule out other causes of 

salphingitis and PID such as TORCH and 

presence of Mycobacterium tuberculii 

were performed. The patient came to be 

negative in these tests. Rest of the vital 

parameters was found to be normal. Her 

husband was also investigated (semen 

analysis as well as detailed case taking) for 

any probable aetiological factor. 

 

The patient was treated simultaneously for 

the complaint of tubal pregnancy as well 

as recurrent headache. Stress and frequent 

sinusitis were identified to be aetiologies 

of recurrent headache in this patient. 

Though an exact Nidana (cause) for the 

repeated tubal pregnancy was not 

identified, we considered the present 

condition in the terms of Antarvidradhi 

and Yuktivyapasraya treatment was 

adopted accordingly. 

 

 

TREATMENT PROTOCOL 

 

The patient was assessed and treatment 

was charted on OPD basis. She was 

initially started on treatment of 

Gandarvahastadi Erandataila (SDM 

Ayurved pharmacy) 5ml HS for 3 days 

followed by Sukumara Ghrita (SDM 

Ayurved Pharmacy) (10ml OD) for one 

month. Further follow up was charted on 

sittings of 3 months. For the complaint of 

recurrent headache (infertility induced 

stress leading to migraine) Pathyadi 

Kashaya (SDM Ayurveda pharmacy) was 

started as 10ml HS for a period of 3 

months. Sukumara Ghrita was continued 

at same dose. For the next 3 months, the 

dose of Sukumara Ghrita was increased to 

15 ml at 6am in the morning. In the next 

sitting after 3 months, Mahadanwantara 

Gutika( Arya Vaidya Sala, Kottakal) was 

started as one tablet thrice daily. AMH 

was tested during this time and revealed to 

be <1 which was lower than the normal. 

The medicine was reassessed and 

Mahakalyanaka Ghrita was introduced 

stopping Sukumara Ghrita. Cap Ovarian 

(BAN Labs ) was also added as 1-0-1. The 

sittings were made more frequent from 3 

months to 1 month. In the next sitting 

Chandraprabha DS (SDM Ayurved 

Pharmacy) was started as 1-0-1. The other 

medications were continued as the same. 

This course was continued for a period of 

1 month. In between the patient developed 
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episode of amenorrhea for 45 days and 

Ultrasound scan revealed uterine 

pregnancy with single live foetus 

gestational age 6 weeks. Subchorionic 

blood collection was seen. Seedling fibroid 

in the anterior wall of the uterus was 

noted. The patient was advised to consult a 

Gynecologist nearby who advised 

complete bed rest and introduced 

progesterone pill for complaint of spotting. 

 

DISCUSSION 

 

There were multiple factors in this case 

that made this an unusually challenging 

one. The progressing age of the patient, the 

repeated tubal pregnancies, failed ART 

techniques, decreasing value of AMH as 

well as the past history of tuberculosis 

indicated a risky prognosis. The 

decreasing level of AMH was also 

pointing towards ovarian changes which 

would reduce her chances of a normal 

conception with the progressing time. The 

past history 

of tuberculosis might have been the factors 

which lead to the reduced patency of tube 

leading to tubal pregnancy. The option of 

Ghritapana in this scenario was selected 

on the basis of consideration of the 

involvement of Vata and Pitta Dosha in 

this condition. Considering the tubal 

pregnancy as a form of Antarvidradhi
5
, 

drug was selected. Sukumara Ghrita
6
 finds 

its reference in Sahasrayoga and can be 

indicated in contexts of female infertility 

as well as lower abdominal conditions, 

inflammations as well as abscesses. With 

the introduction of Pathyadi Kashaya
7 

 and 

frequent counseling, the incidence of 

Infertility induced stress leading to 

migraine headache were managed 

successfully.  

 

Upon the identification of reducing level 

of AMH, the treatment was reassessed and 

changed to Mahakalyanaka Ghrita and 

Chandraprabha Gulika. This change was 

designed owing to the multiple aetiologies 

involved in the disease such as recurrent 

tubal pregnancies, past history of 

(?)tuberculosis, failed ART techniques as 

well as the possibility of involvement of 

Daiva or Graha were considered. Hence a 

Ghrita Yoga mentioned for Vandyathva as 

well as Sarvagraha Nivarana was 

selected. Ovarian Capsule indicated in the 

context of ovulation regulation was 

selected to correct the ovulation.  

 

The contents such as Ashoka, 

Pushpadhava Rasa, Garbhadharak Yoga 

etc in the Ovarian Capsule played a major 

role in the correction of the ovulation in 

the given patient. Chandraprabha was also 

selected to Support the reproductive health 

of the patient. The success in this case 

could be attributed to multiple aspects. The 

selection of drugs was done assessing the 

key factors relating to the Vyadhi, the 

Dosha- Dooshya Avastha as well as the 

Samprapti of the disease. The patient was 

also very supportive and optimistic of the 

treatment. Frequent follow up of Nitya 

Snehapana for over a period of one year 

was undertaken by the patient rigorously. 

 

The possible outcome of the Snehapana 

and the ovarian capsule would have been 

that the patency of the tube was 

maintained with the Snehapana as well the 

ovarian reserve was improved with the 

ovarian capsule promoting environment 

for a successful uterine pregnancy. With 

the correct choice of drugs, the qualitative 

improvement of the tubes as well as the 

quantitative and qualitative improvement 

of the ovaries was acquired. This made the 
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Kshetra ready for implantation and the 

correction of the Vata Dushti in the 

Garbhashaya by the Ghritapana made the 

development of Garbha possible in the 

Garbhashaya. 

 

 

RESULT: 

As a result female baby was born on 1st 

February of 2016 who brought new life to 

their parents. 

 

CONCLUSION 

 

Infertility remains one of the major 

concerns in reproductive medicine. Among 

them tubal pregnancy is a very challenging 

one. This particular case had many factors 

impairing normal conception but the 

appropriate treatment and systematic 

management made this a success story. 

The increasing causes of infertility 

especially the increasing scenario of 

conditions like PCOD which can hamper 

the female reproductive system can be 

attributed to the changes in lifestyle, 

specifically in the diet and routine 

activities developed in the last few 

decades. Hence further studies should be 

focused towards the multiple aetiologies 

mentioned in literatures and their 

relevance in current scenario. 
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INTRODUCTION 

Ayurveda, the knowledge of life science bestowed 

health and longevity in the form of preventive and 

curative measures. The curative aspects are mainly 

covered by Dravya Chikitsa (Treatment using drugs). 

As diseases are born with human there is always a 

search for safest and curative drugs. 

In the present era, the attraction towards Ayurveda is 

increasing day by day due to less unwanted side 

effects. On account of increasing urbanization, 

increasing demand of medicine for population, 

shortage of authentic material and also  tendency  of 
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profiteering, there is a need for statutory control and 

development of pharmacopoeal standards. 

According to Charaka qualities of drug should be free 

available, effectiveness, capability of being subjected 

to various forms of pharmaceutical processing and it 

should be in excellent condition i.e. without insect etc 

and which required Rasapanchakas etc. The term 

Sampat is very important to make many formulations 

of many drugs or single drug. It should go through the 

standardization parameters along with its authentic 

sources. 

The roots of Vetiveria zizanioides (Linn) Nash. were 

taken for present study. Analysis of sample was done 

to evolve suitable parameters for checking the quality. 

The main objective of present work is to evaluate the 

diuretic effect of Usheera in healthy albino rats. 

OBJECTIVES OF THE STUDY  

To evaluate the effect of extract of roots Vetiveria 

zizanioides (Linn) Nash for diuretic activity on the 

selected animals (Albino rats). 

A B S T R A C T  

By literary survey Usheera is mentioned from Vedakala. Some Nighantus and some Ayurvedic modern 

books mention that, it has Mootravirechaniya action used in Mootrakricchra. This drug is easily 

available and grows all over India. Hence roots of Vetiveria zizanioides (Linn) Nash i.e. Usheera was 

selected for this study. Most of Ayurvedic drugs or formulations are known for their safety and 

efficacy. Hence literary research is done to specify a medicine that can act as a diuretic. Lots of drugs 

are mentioned as Mootravirechaniya (diuretic) in Ayurvedic classics. Here Mootravirechaniya is also 

called as Bastishodhana and Mootrala. They are having Sheeta Veerya or Ushna Veerya, Madhura, 

Amla, Lavana Rasas, Drava and Upakledi properties. The selected drug Usheera is having Sheeta and 

Madhura properties. Diuretics are the drugs which cause a net loss of sodium and water in urine. 

These are widely prescribed drugs. They are used whenever there is need to eliminate excess of water 

and ion accumulated in tissues. 

Key words: Usheera, Vetiveria zizanioides, Mootravirechaniya, Diuretics. 
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DRUG REVIEW 

Sanskrit Name 

Usheera - The fragrant root of the plant.
[1]

 

Botanical Name
[2]

 

Vetiveria zizanioides (Linn) Nash. - Vetiveria =  the 

root i.e. dug up and zizanioids = zizania like. 

The generic name Vetiveria comes from Tamil word 

Vetiver meaning “root that dug up”. The specific name 

zizanioides was first given by the Swedish taxonomist 

Carolus Linnaeus in 1771, meaning “by the river side”.  

Or Andropogon muricatus Retz - Ander  = man, Pogon 

= bear,  Murcatus = covered with sharp short points or 

small spikes.  

Morphology
 [3]

 

A densely tufted perennial grass, root stock, 

branching with spongy aromatic roots, culms stout, 

upto over 1.8 cm high, usually sheathed all along, leaf 

sheaths compressed, especially the lower which are 

sharply keeled and fan like, imbricate, very smooth, 

firm, ligules reduced to a scarious rim: blades 

narrowly linear, acute, 30-90 cm long 4.2 -10.6 mm 

wide erect, rigid, firm or some what spongy, usually 

glabrous, rarely more or less hairy downwards on the 

face, pale green, midrib slender, lateral nerves close, 6 

or more on each side, rather stout slightly prominent, 

margin spinously rough, pamcle oblong, upto over 30 

cm, long, usually contracted rhachis stout, smooth; 

whorls 6-10 with upto 20 rays branches oblique to 

suberect, naked for upto 5 cm filiform slightly rough, 

racemes upto 5 (rarely 7.5) cm long, very slender, 

joints about a slong as the sessile spikelets or 

sometimes distinctly exceeding them, smooth or 

more or les rough, minutely and unequally ciliolate at 

the slightly oblique tips, pedicels similar but shorter, 

sessile spikelet linear – lanceolate to almost linear 

acute or subacute 4.2-4.8 mm long; Yellowish, olive or 

violet – brown or purplish to almost black; callus 

obtuse, under 1mm long glabrous, involueral glumes, 

acute, coriaceous, lower muriculate, all over the black, 

5 nerved, lateral nerves close, very fine, upper 

spinulously muricate on the keel; lower floral glume 

as long as the involucral glums, acute, reversedly 

ciliolate upper upto 3.3mm long, narrow ablong – 

lanceolate mucronulate; ciliolate, lodicules 2, 

quadrate and conspicuous, though, small, styles and 

stigmas short stigmas purple, anthers 2.33 mm long 

pedicelled spikelet sparingly aculeolate or almost 

smooth, upper floral glume entire acute.  

Table 1: Properties od drug Usheera. 

Book 

Name 

Rasa  Guna  Veer

ya  

Vipa

ka  

Doshaghn

ata  

Raj-

Nighantu
[4]

 

Tikta  Sheet

a  

Shee

ta  

     - Pittasham

aka,  

Dhanvanta

ri 

Nighantu
[5]

 

Tikta  Snigd

ha 

Shee

ta  

     - Vataghna 

Pittaghna 

Kaiyadeva 

Nighantu
[6]

 

Madur

a Tikta  

Laghu 

Ruksh

a 

Shee

ta  

     - Vatadi, 

Doshaghn

a 

Priya 

Nighantu
[7]

 

Tikta   Shee

ta  

     -  

Bhavaprak

asha 

Nighantu 
[8]

 

Tikta 

Madh

ura  

Laghu  Shee

ta  

     - Kapha 

Pitta 

Shamaka 

Dravyagun

a Vijnana
[9]

 

Tikta 

Madh

ura  

Ruksh

a 

Laghu 

Shee

ta  

Katu  Kapha 

Pitta 

Shamaka  

Ayurvedic 

Pharmacol

ogy and 

Therapeuti

c 
[10]

 

Tikta 

Madh

ura  

Ruksh

a 

Laghu  

Shee

ta  

Katu  Kapha 

Shamaka, 

Pitta 

Shamaka  

Indian 

Materia 

Medica 
[11]

 

Tikta 

Madh

ura  

Laghu  Shee

ta  

     - Kapha, 

Pitta Hara  
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Table 2: Useful parts of Usheera. 

Name of the text Useful parts 

Raj-Nighantu  

   

Root 

Priya-Nighantu  

  

Root 

Bhavaprakash-

Nighantu  

Root  

Dravyaguna Vijnana

   

Root 

Indian Materia 

Medica  

Fibrous wiry roots from 

therhizomes 

MATERIALS AND METHODS 

Materials 

Animals: Female albino rats of body weight 160gm to 

190gm and 3-4 months of age were used for testing. 

Chemical Record: Frusemide, Normal Saline, root 

extract of Vetiveria zizanioides (Linn) Nash. 

Equipments: Special cages. 

Collection of Rats: Animals were obtained from the 

BLDE Medical College Animal House, Bijapur. 

Selection of animals 

Female albino rats of body weight 160gm to 190gm 

and 3-4 months of age were kept in standard cages. 

They were exposed to natural day and night cycles 

with ideal laboratory conditions in terms of suitable 

temperature and humidity, and fed laboratory diet i.e. 

balanced rat pallet food and free excess to drinking 

water. 

Sample size 

To study diuretic activity, eighteen female albino rats 

were taken for study. They were distributed in three 

groups containing six each.  

Preparation of Animals 

24 hours before testing, the animals were transferred 

to metabolic cages then only water was made 

accessible without food. 

Extract Used: Vetiveria zizanioides (Linn) Nash extract. 

Dose selection: Drug was given as, dose per kg body 

weight calculated by using the formula,   

Animal dose = Human dose X 0.018 

For trial drug, animal dose =  3gms X 0.018 = 0.054gms 

or 54 mg. = 54 X 5 = 270 mg/kg bd wt. 

For standard drug, Animal dose = 20mg X 0.018 = 0.36 

mg = 0.36X5 = 1.80 mg/kg bd wt. 

For control group, Normal saline = 25ml/kg bd wt. 

Route of drug administration 

To the trial, standard and control groups, drugs were 

administered by oral route with the help of metallic 

syringe.  

Preparation of drug 

 The drugs were prepared for different groups with 

normal saline. 

Group - I: Extract was weighed and dissolved in 

normal saline 25ml/kg bd wt. Given orally in 

respective doses. 

Group - II: Frusemide was weighed and dissolved in 

normal saline 25ml/kg bd wt. Given orally in 

respective doses. 

Group - III: Measured normal saline according to body 

weight i.e. 25 ml/kg bd wt. and given orally. 

Method: Lipschitz   et.al. method
[12] 

Immediately after administration of drugs, rats were 

placed in metabolic cages and kept at room 

temperature for 5 hours, during this period no food or 

water were made available to them. At the end of 1
st

, 

2
nd

, 3
rd

 hours urine was collected and measured, at 

the end of 5
th

 hour urine expelled from the body by 

pulling the base of the tail. Then animals were taken 

out of the cages and the total volume of urine 

extracted by each group was noted.
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Laboratory investigations 

Urine samples were sent to laboratory to analyze 

sodium, potassium and chlorine concentration.                  

Statistical analysis 

The data collected were statistically compared by 

using Histogram to see difference in urine volume and 

sodium, potassium and chlorine concentration. The 

data analyzed by using unpaired students ‘t’ test with 

the consultation of Biostatistician.  

OBSERVATIONS 

Observation on selection of animals 

� The healthy and nutritional status of the 

experimental albino rats were observed and 

selected.  

� Maintained experimental animals, to keep them 

in physical comfort and good health and   

permitted them to grow and behave normally. 

� Weighed all albino rats with identification marking 

and recorded.    

Sample size 

As per the bifurcation of each albino rats in their 

groups, they were observed and recorded. 

Dose 

� The dose was divided corresponding to the weight 

of the albino rats. 

� The dose was kept in different sides and keenly 

observed up to its internal administration. 

� The related divided dose was given to the 

different groups and their changes were 

observed.  

� During selection of drug dosage all the 

parameters were taken into consideration and 

their harmful effects were also observed.  

Route of drug administration 

� During oral administration of drug in all groups 

precautionary measures were taken and the exact 

dose initiation through the oral route was 

observed. 

� After administration of drug oral cavity was 

observed keenly.  

Preparation of drug 

� Group I - It was observed that the required dose 

of the roots extract of Vetiveria zizanioides (Linn) 

Nash was diluted with Normal saline at the dose 

of 25 ml / Kg body wt was given orally. 

� Group II - The required dose of fine powder of 

standard drug Frusemide was added with normal 

saline (25 ml / Kg body wt) and given orally. 

� Group III - The same amount of Normal saline (25 

ml / Kg body wt) was given orally to this group. 

The respective changes were compared with 

other groups and considered as vehicle. 

Observation during treatment 

� All the healthy albino rats were kept starving up 

to 24 hrs. 

� After completion of 24 hrs, the extract of Vetiveria 

zizanioides (Linn) Nash (test drug) was 

administered to group I. Their change in urine out 

put was observed, collected and recorded hourly.  

� In the same way the standard drug was 

administered to group II their changes in urine out 

put was observed, collected and recorded hourly.  

� The Normal saline was administered to group III 

and their changes in urine out put was observed, 

collected and recorded hourly.  

� At the end of the 5
th

 hour, total volume of the 

urine extracted by each group was observed. 

RESULTS 

Urine output of 3 Groups hourly in ml. 

Table 3: In 1
st

 hour  

No of 

Albino rats 

Gp-I Gp-II Gp-III 

1 0.4 0.6 0.3 

2 0.3 0.5 0.4 
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3 0.3 0.6 0.0 

4 0.2 0.7 0.2 

5 0.4 0.6 0.1 

6 0.3 0.5 0.3 

Table 4: In 2
nd

 hour  

No of 

Albino rats 

Gp-I Gp-II Gp-III 

1 0.7 1.0 0.5 

2 0.7 0.9 0.5 

3 0.6 0.9 0.6 

4 0.6 0.8 0.5 

5 0.7 0.9 0.6 

6 0.5 1.0 0.6 

Table 5: In 3
rd 

hour  

No of Albino 

rats 

Gp-I Gp-II Gp-III 

1 0.8 1.3 0.7 

2 0.9 1.4 0.6 

3 0.9 1.3 0.7 

4 0.8 1.2 0.7 

5 0.9 1.4 0.6 

6 0.9 1.4 0.6 

Table 6: In 5
th

 hour  

No of Albino 

rats 

Gp-I Gp-II Gp-III 

1 1.3 1.1 0.8 

2 1.2 1.3 0.8 

3 1.4 1.1 1.0 

4 1.4 1.2 1.1 

5 1.3 1.2 0.8 

6 1.4 1.0 1.0 

Laboratory Reports 

Urine Sodium, Potassium and Chloride concentration 

measured in mEq/L 

Table 7: Urine sodium 

No of 

Albino rats 

Gp-I Gp-II Gp-III 

1 52 180 34 

2 66 178 35 

3 63 170 36 

4 58 169 34 

5 59 179 33 

6 67 181 39 

Table 8: Urine potassium  

No of 

Albino rats 

Gp-I GpII Gp-III 

1 56 85 15 

2 48 88 12 

3 47 81 14 

4 51 90 17 

5 52 82 16 

6 54 87 14 

Table 9: Urine chloride 

No of 

Albino rats 

Gp-I Gp-II Gp-III 
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1 118 124 115 

2 108 125 113 

3 116 134 118 

4 111 128 120 

5 109 121 109 

6 110 133 114 

Table 10: Mean Urine Output 

Time Group I Group II Group III 

1
st

 hour 0.3166 0.5833 0.2166 

2
nd

 hour 0.6333 0.9166 0.55 

3
rd

 hour 0.8666 1.3333 0.65 

5
th

 hour 1.3333 1.15 0.9166 

Table 11: Mean Urine Sodium 

Rats Group I Group II Group III 

Rat 1 52 180 34 

Rat 2 66 178 35 

Rat 3 63 170 36 

Rat 4 58 169 34 

Rat 5 59 179 33 

Rat 6 67 181 39 

Table 12: Mean Urine Potassium  

Rats Group I Group II Group III 

Rat 1 56 85 15 

Rat 2 48 88 12 

Rat 3 47 81 14 

Rat 4 51 90 17 

Rat 5 52 82 16 

Rat 6 54 87 14 

Table 13: Mean Urine Chloride 

Rats Group I Group II Group III 

Rat 1 118 124 115 

Rat 2 108 125 113 

Rat 3 116 134 118 

Rat 4 111 128 120 

Rat 5 109 121 109 

Rat 6 110 133 114 

DISCUSSION 

Diuretic effect on albino rats was carried out in 3 

groups of 18 Female albino rats 6 in each group. Here 

we used female albino rats because they give more 

uniform responses. According to Lipschitz et. al. 

method, For Group I - Trial drug was administered 

with Normal saline, for Group II - Standard drug was 

administered with Normal saline and for Group III - 

only Normal saline was administered. 

On the basis of body weight after drug administration 

rats were kept in special cages. These cages were 

specially made for evaluating diuretic activity. They 

separate the feces from urine because fecal 

contamination of urine would distort the apparent 

electrolyte excretion. For the same reason the animals 

were denied access to food overnight before the test. 

The Urine was measured 1
st

, 2
nd

, 3
rd

 and 5
th

 hourly 

then sodium, potassium and chloride concentration 

was analyzed in laboratory. After this urine output 

and ion concentrations were statistically compared 

using histogram and significance was seen in unpaired 

student ‘t’ test. 
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The mean urine output in 1
st

 hour was in Group I 

0.3166ml, in Group II 0.5833ml and in Group III 

0.2166ml. The results when compared with Trail 

group I and control group III ‘t’ value was 1.4816   and 

p value was 0.1693 showed statistically non significant 

and compared with standard group II and control 

group III ‘t’ value was 5.4325 and p value was 0.0003 

showed statistically highly significant. 

The mean urine output in 2
nd

 hour was in Group I 

0.6333 ml, in Group II 0.9166ml and in Group III 

0.55ml. The results when compared with Trail group I 

and control group III t value was 2.0761 and p value is 

0.0646 showed statistically significant and compared 

with standard group II and control group III t value 

was 9.6476 and p value was 0.000002 showed 

statistically highly significant.    

The mean urine output in 3
rd

 hour was in Group I, 

0.8660ml, in Group II, 1.3333ml and in Group III, 

0.65ml. The results when compared with Trail group I 

and control group III t value was 7.0502 and p value 

was 0.00003 showed statistically highly significant and 

compared with standard group II and control group III 

t value was 17.0243 and p value was 0.0000 showed 

statistically highly significant. 

The mean urine output in 5
th

 hour was in Group I 

0.3333 ml, in Group II 1.15ml and in Group III 

0.9166ml. The results when compared with Trail 

group I and control group III t value was 6.5428 and p 

value was 0.00007 showed statistically highly 

significant and compared with standard group II and 

control group III t value was 3.3757 and p value was 

0.0071 showed statistically highly significant.    

The mean urine Sodium concentration in group I was 

60.8333, in group II 176.1667 and in group III 35.1667. 

The results when compared with trial group I and 

control group III t value was 10.4302 and p value was 

0.0000 showed statistically highly significant and 

compared with standard group II control group III t 

value was 6.70393 and p value was 0.0000 showed 

highly significant.  

The mean urine potassium concentration in group I 

was 51.3333, in group II 85.5000 and in group III 

14.6667. The results when compared with trial group I 

and control group III t value was 23.2417 and p value 

was 0.0000 showed statistically highly significant and  

compared with standard group II control group III t 

value was 44.2612 and p value was 0.0000 showed 

highly significant. 

The mean urine chloride concentration in group I was 

11.0000, in group II 127.5000 and in group III 

114.8333. The results when compared with trial group 

I and control group III t value was 1.2397 and p value 

was 0.2434 showed statistically non significant and  

compared with standard group II control group III t 

value was 4.8067 and p value was 0.0007 showed 

highly significant.  

Probable mode of drug action 

The Dravyas perform their actions in body by virtue of 

their qualities and configuration of Mahabhoota. But 

correlating the modern concept with Ayurvedic drug 

action is very difficult. Hence the drug action may be 

assessed on the basis of effects by their 

Rasapanchakas on body constituents on the basis of 

Samanya Vishesha Siddhanta. 

Among so many drug actions diuretic is one of the 

action which increases rate of urine volume and used 

for reduction of excess fluid and sodium and diuretics 

are very necessary in acute and chronic conditions. 

By literary survey Usheera has diuretic action 

(Mootravirechaniya action) and Rasapanchakas are 

Ruksha Laghu Gunas, Tikta, Madhura Rasas, Sheeta 

Veerya and Katu Vipaka. 

According to, “Kinchid rasen kurute karma veeryena 

chaaparam, Dravyam gunen pakena prabhavena cha 

kinchan.” Some drugs act due to Rasa, some due to 

Vipaka, some due to Guna, others due to Veerya and 

still other due to Prabhava. Whenever there is 

association of dissimilar qualities, the more potent 

quality will supersede the quality of lower potency 

and exhibit its own effects or qualities. Like this 

Madhura Rasa and Sheeta Veerya may act as potent 

and may supersede the Katu Vipaka. 

Veerya is pharmacologically active ingredient of the 

drug or it is efficacy of drug. According to 
“
Veeryam tu 

kriyate yena ya kriya
”
, Sheeta Veerya having Saumya 



Prasanna V. Savanur et.al. Experimental evaluation of diuretic effect of Usheera Moola.     

ISSN: 2456-3110                                                    ORIGINAL ARTICLE May-June 2017 

 

Journal of Ayurveda and Integrated Medical Sciences | May - June 2017 | Vol. 2 | Issue 3 91 

 

Guna or it is Jalamahabhoota predominated one. On 

the bases of Samanya Siddhanta and by its 

Santarpaka action, it increases the quantity of Jala in 

Mootra. 

Due to Shoshana Guna of Ruksha Guna, it may help in 

absorption of fluid from the extra cellular 

compartments to intracellular compartments. This 

leads to Jaleeymsa Vriddhi in Mootra. 

The modern concept reveals the trial drug Vetiveria 

zizanioides (Linn) Nash has active constituents which 

possess pharmacological action. They are sterols, 

saponins, flavonoids and volatile oil which are having 

diuretic action. These may help in diuretic action of 

Vetiveria zizanioides (Linn) Nash.  

CONCLUSION 

Vetiveria  zizanioides (Linn) Nash shows a significant 

diuretic effect in experimental study. 
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Abstract: 

Ayurveda is the art and science of life. It is one of our richest heritage gifted to us by our ancestors. In 

modern scientific era, pharmacognostical, phytochemical, experimental and statistical validation plays an 

important role in acceptance of medicines. To screen their phyto constituents  an attempt was made Usheera 

Moola Vetiveria zizanioides (Linn) Nash. 

Phytochemical study , extract of Vetiveria zizanioides  (Linn) Nash done using benzene as solvent. Then 

some part of extract was used for preliminary phytochemical tests. Positive results were seen for sterols, 

protien, carbohydrate, alkaliods, saponins, tannins and flavoniod, indicating the presence of their respective 

chemical compounds. 

Key Words: Usheera, phytochemical, Vetiveria zizanioides  (Linn) Nash 

 

Introduction 

Ayurveda, the knowledge of life science bestowed health and longevity in the form of preventive and 

curative measures. The curative aspects are mainly covered by Dravya chikitsa (Treatment using drugs). As 

diseases are born with human there is always a search for safest and curative drugs. 

 In the present era, the attraction towards Ayurveda is increasing day by day due to less unwanted side 

effects. On account of increasing urbanization, increasing demand of medicine for population, shortage of 

authentic material and also tendency of profiteering, there is a need for statutory control and development of 

pharmacopoeal standards. 

According to Charaka qualities of drug should be 
“
Bahuta tatra yogyatwamanekavidha kalpana , 

Sampachet chatushkoyam dravyanam guna uchate
”
. 

Means drug should have free availability, effectiveness, capability of being subjected to various forms of 

pharmaceutical processing and it should be in excellent condition i.e. without insect etc and which required 

rasapanchakas etc. The term sampat is very important to make many formulations of many drugs or single 

drug. It should go through the standardization parameters along with its authentic sources. 

 The roots of Vetiveria zizanioides (Linn) Nash were taken for present study. Analysis of sample was done 

to evolve suitable parameters for checking the quality. 

  On scientific background the present drug Usheera was subjected to different studies to know its external 

and internal structure and different chemical constituents in the selected part of plant and to evaluate its 

efficacy in diuretic activity. 

          Most of Ayurvedic drugs or formulations are known for their safety and efficacy. Hence literary 

research is done to specify a medicine that can act as a diuretic. Lots of drugs are mentioned as 

Mootravirechaniya (diuretic) in Ayurvedic classics. Here Mootravirechaniya is also called as Bastishodhana 

and Mootrala. They are having sheeta veerya or ushna veerya, madhura, amla, lavana rasas, drava and 

upakledi properties. The selected drug Usheera is having sheeta and madhura properties. 

http://www.interscience.org.uk/
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Review of Literature: 

 

Sanskrit Name:  

Usheera – The fragrant root of the plant
14

  

Botanical Name:
 15

  

Vetiveria zizanioides (Linn) Nash  Vetiveria = the root i.e dug up 

                                                                 zizanioids = Zizania like 

Vernacular Names:  

English  - Cuscus, Khuskhus, koosa 

Gujarati  - Valo 

Hindi   - Bala, Balah, Bena, Ganrar, Khas, Onei panni  

Kannada          -           Lamancha hullu, Balada beru   

Malayalam  - Ramachehamver, Vettiver 

Marathi  - Vala 

Tamil  - Ilamichamver, Vettiver, Vilhalver, Viranam 

Telgu  - Avurugaddiveru, Lamajjakamurveru, Vettiveru, Vidavaliveru       

 

TYPES: Table No:3 

Name of the text Types 

Raj-nighantu Usheera/Lamajjaka 

Kaiyadeva-nighantu Usheera/ Lamajjaka 

The wealth of India Flowering /Non flowering 

 

Morphology:
 16

  

A densely tufted perennial grass, root stock, branching with spongy aromatic roots, culms stout, upto 

over 1.8 cm high, usually sheathed all along, leaf sheaths compressed, especially the lower which are 

sharply keeled and fan like, imbricate, very smooth, firm, ligules reduced to a scarious rim: blades narrowly 

linear, acute, 30-90 cm long 4.2 -10.6 mm wide erect, rigid, firm or some what spongy, usually glabrous, 

rarely more or less hairy downwards on the face, pale green, midrib slender, lateral nerves close, 6 or more 

on each side, rather stout slightly prominent, margin spinously rough, pamcle oblong, upto over 30 cm, long, 

usually contracted rhachis stout, smooth; whorls 6-10 with upto 20 rays branches oblique to suberect, naked 

for upto 5 cm filiform slightly rough, racemes upto 5 (rarely 7.5) cm long, very slender, joints about a slong 

as the sessile spikelets or sometimes distinctly exceeding them, smooth or more or les rough, minutely and 

unequally ciliolate at the slightly oblique tips, pedicels similar but shorter, sessile spikelet linear – lanceolate 

to almost linear acute or subacute 4.2-4.8 mm long; Yellowish, olive or violet – brown or purplish to almost 

black; callus obtuse, under 1mm long glabrous, involueral glumes, acute, coriaceous, lower muriculate, all 

over the black, 5 nerved, lateral nerves close, very fine, upper spinulously muricate on the keel; lower floral 

glume as long as the involucral glums, acute, reversedly ciliolate upper upto 3.3mm long, narrow ablong – 

lanceolate mucronulate; ciliolate, lodicules 2, quadrate and conspicuous, though, small, styles and stigmas 

short stigmas purple, anthers 2.33 mm long pedicelled spikelet sparingly aculeolate or almost smooth, upper 

floral glume entire acute.  

Properties: 

Rasa:Tikta   Guna:Sheeta, Snigdha 

Verya:Sheeta  Vipaka:;Katu 
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Useful Part:Root 

Solubility of Vetiveria zizanioides (Linn) Nash: 

Materials:Fine   root powder of Vetiveria zizanioides (Linn) Nash  

Solvents: 1) Benzene, 2) Petroleum ether, 3) Ethyl acetate, 4) Distilled water, 5) Ethyl alcohol, 6) solvent 

ether, 7) Acetone, 8) Toluene, 9) Chloroform, 10) Xylene, 11) carbon tetrachloride and 12) Methane. 

Methodology: 

A different solvent mixed with fine powder of roots Vetiveria zizanoides (Linn) Nash and was 

filtered in different funnels using different filter papers. The solvent giving minimum residue was selected. 

Because this solvent is may having maximum solubility. 

Extraction: 

Material: 

Drug: Coarse powder of root Vetiveria zizanioides (Linn) Nash  

Equipments: Soxhlet apparatus of 1000ml round bottom flask, Water Condenser with distillation apparatus, 

Breaker 500 ml, Measuring Cylinder, Thermostat (Heater), Stand, Electronic Weighing Machine, Filter 

paper, Magnate stirrer, Boiling chips etc.  

Chemicals: Benzene 

Methods: The coarse powder of Vetiveria zizanioides (Linn) Nash roots was subjected to exhaustive 

extraction by Soxhlet apparatus with Benzene. After extraction the solvent was distilled off, to obtain 

semisolid extract then concentrated on magnetic stirrer and the weights of each batch extract were recorded. 

Determination of P
H

: 

Material: 

Drug- Extract of root Vetiveria zizanioides  (Linn) Nash  

Equipment: Digital calibrate P
H
  

Methods: 50 ml distilled water was taken in a beaker, digital P
H   

was immersed up to the maximum 

immersion level. Allowed the reading to stabilize and screw driver was used to turn the P
H 

calibration 

trimmer to read 7.0.  

 Then 0.5gms of Vetiveria zizanioides (Linn) Nash extract was added to 50ml of distilled water in a 

beaker, stirred well with glass rod gently, at uniform suspension digital P
H
 meter was immersed, observed 

the maximum immersion level and reading was recorded.   

2)     Preliminary phytochemical test:              

Materials: 

Drug: Extractive sample of roots of Vetiveria zizanioides  (Linn) Nash . 

.Equipments: Test tube, Test tube holder, Test tube stand, Spirit lamp, Pipette, Glass rods, Beaker 50 ml to 

250 ml conical flask, Water bath, Burner, Stand. 

Chemicals: 10% cone H2SO4,   Chloroform solution, Acetic-anhydride, Sulpher powder, Soda lime, 

Millions reagent, Mercuric sulphate 10%, Sulphuric acid 1%, Sodium nitrate 5%, Sodium hydroxide 17%, 

Copper sulphate (CuSo4) 10%, Tannic acid, Acetic anhydride, Acetyl chloride, Zinc chloride, Mayer
’
s 

reagents, Wagner’s reagent  (Iodine in potassium iodide), Hager’s reagent  (saturated picric acid) solution,  

Dragendroff’s  reagent (Potassium bismuth iodide), Ammonium Renikate, Molisch’s reagent, Barfords 

reagents, Benedicts reagent, Saponin,, Ferric chloride fragments, Pieces of magnesium ribbon and 

Concentrated hydrochloric acid, Zinc dust, Sodium hydroxide, 10% Lead acetate, Bromine water, Ferric 

chloride, Lead acetate. 
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Methods: 

1 Test for Sterols:  

A Salkowski’s test: 2ml extract, 2ml chloroform and 2ml cons H2SO4 were added, shaked and allowed to 

stand. 

B Sulphur test: A pinch of Sulphur was added to the extract. 

1 Test for Proteins: 

Preparation of test Solution: 

0.5 gm of sample solution was added in 100 ml water and heated. This solution was used for 

following tests. 

A. Biuret test: 3ml Test solution, 4% soda lime and few drops 1% CuSO4 were mixed and allowed to stand. 

B. Million’s test: 3ml Test solution and 5ml Million’s reagent was added. 

C. Xanthoprotein test: 3ml test solution and 1ml Conc H2SO4 was added, boiled then added NH4OH. 

3  Test for Triterpenoids: 

A.Liebermann-Burchardt test: 2ml of extract was mixed with 2ml Chloroform, Acetic anhydride and 

Conc Suphuric acid was added from the sides of the test tube. 

B. Tschugajew test: 2ml of Acetyl chloride and pinch of zinc chloride were added to the extract and boiled 

in water bath. 

4Test for Alkaloids: 

Preparation of test solution: The benzene extract was evaporated to residue, dil HCl was added and 

shacked well then filtered by using filtrate. The following tests were performed. 

A.Mayer’s Test: 2ml filtrate and few drops Mayer’s reagents i.e. potassium mercuric iodide, mixed and 

allowed to stand. 

B.Wagner’s test: 2ml filtrate and Wagner’s reagents mixed and allowed to stand. 

C.Hager’s test: 2ml filtrate and few drops Hager’s reagents mixed and allowed to stand. 

D.Dragendroff’s test: 2ml filtrate with Dragendroff’s reagent mixed and allowed to stand. 

 

5 Test for Carbohydrates:  

A. Molisch’s test: 2ml extract with few drops of Molisch reagent were taken and shaked then 2 ml of 

concentrated 10% H2SO4 added slowly to the sides of the test tube. 

B. Barford’s test (test for monosaccharides): Equal volume of sample solution and Barfords reagents 

were taken, boiled 2 minutes in the water bath. 

6 Test for Saponins: 

      A.  Foam test: The drug extract shacked vigorously with water.  

      B. Heamolysis test: The drug extract was added to 1 drop of blood on glass slide. 

7.  Test for Flavonoids: 

     A. Ferric chloride test: 2ml extract and few drops of Ferric chloride solution were mixed and allowed to     

stand. 

     B. Lead acetate test: 2ml extract was mixed with two drops of 10% lead acetate. 

     C. Bromine water test: 2ml extract was mixed with few drops bromine water and allowed to stand. 

8.  Test for Tannins: 
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     A. Ferric chloride test: 2ml extract and few drops of Ferric chloride solution was mixed and allowed to 

stand. 

     B. Lead acetate test: 2ml extract was mixed with two drops of 10% lead acetate. 

     C. Bromine water test: 2ml extract was mixed with few drops bromine water and allowed to stand. 

     D. RESULTS OF PHYTOCHEMICAL STUDY:     

     E. SOLUBILITY TEST: Table No:10 

Solvents Soluble Speringly soluble Insoluble 

Distilled water          _             +         _  

Solvent Ether                  _             _          + 

Petroleum Ether          _             +          _ 

Acetone          _             _          + 

Benzene          +             _          _       

Toluene          _            _          +       

Chloroform           _            +           _ 

Ethyle Alcohol          _            +         _ 

Xylene           _           _       

    Carban 

tetrachloride 

         _          _         + 

  a) 

  A) EXTRACTION: Table No:11 

Roots of Vetiveria 

zizanioides  (Linn) Nash  

Solvent Extract 

Coarse roots powder 50 

gms 

650 ml 5gms 

 a) 

 b).RESULTS OF PRELIMINARY PHYTOCHEMICAL TESTS: Table No:12 

Tests Results 

1)Tests for Sterols            

a) Salkowski’s test 

b) Sulphur test 

+ve
 

+ve
 

 

2)Test for Proteins 

a) Biuret test 

b) Million
,
 s test 

c) Xanthoprotein test 

 

−ve
 

+ve
 

+ve
O 

3) Test for Triterpenoides    

a) Liebermann’s test       

b) Tschugajew test 

+ve
 

+ve
 

4)Test for Alkaloids  

 a) Mayer
,
s  test      +ve
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 b)Wagnar
,
s test     +ve

 

5)   Test for Carbohydrates 

 a) Molish’s test             

 b) Barfoed’s test   

 c)Benedict
,
s test          

 

+ve
 

−ve
 

+ve
 

6)Test for Saponins  

a) Foam test        

b) Haemolytic test                                                

+ve
 

+ve
 

7)    Test for Flovonoides  

a) Lead acetate  

b) Alkaline reagent test  

c) Ferric chloride test  

d) Bromine water test    

e) Zinc HCL reduction test                                                                                      

+ve
 

+ve
 

−ve
 

+ve
 

+ve
 

8) Test  for Tannins  

a) Ferric chloride test       

b) Lead acetate test        

c)   Bromine water test                    

−ve
 

+ve
 

+ve
 

a)  

B).RESULTS OF P
H

 VALUE: Table No:13 

Distilled normal P
H
          7.0 

Acidic media P
H
          0 to 7.0 

Alkaline media P
H
         7.0 to 14.0 

Vetiveria zizanioides  (Linn) Nash  P
H 

         7.8 

 

Discussion On Phytochemical Test:  

           The medicinal value of plant is mainly attributed to the active chemical components such as alkaliod, 

sterols, triterpeniodes, saponins, tannins and flavoniodes. In the present study all the phytochemical 

components of Vetiveria zizanioides (Linn) Nash was tested qualitatively by employing the specific 

chemical tests.   

           Before going through the tests, the dried powder of roots Vetiveria zizanioides  (Linn) Nash was 

subjected to solubility tests and observed maximum solubility in Benzene and confirmed. Then it was 

subjected to exhaustive extraction by soxhlet apparatus around complete extraction of drug. The extractive 

sample of the test drug showed presence of Sterol, By Sakowski test, Chloroform layer appeared and acid 

layer showed greenish yellow colour and In Sulpher test it sinked. Like this Tschugajew test showed 

presence of Triterpenoids. In Foam test we got persistent foam and in Haemolytic test Haemolytic zone 

appeared indicating presence of Saponins. White ppt in Lead acetate test decoloration of Bromin water 

showed presence of Flavonoids respectively. So these tests indicate the presence of active chemical 

constituents responsible for diuretic effect of drug. 

           To know the acidic and alkaline neutralizing activity of roots is important to determine the P
H
 value, 

it was 7.8. It showed that drug was slightly alkaline in nature. 

 

Conclusion: 

1. Usheera is an ideal drug, which shows the properties of dravya sampannata 
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2. In the phytochemical study the trial drug shows the presence of sterols,   proteins, Taannins, 

Flavenoids and Triterpenoids. 
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Abstract

Ayurveda physicians prescribed Suvarna Bhasma (Gold Ash) (SB) in selected male infertile patients and the result showed their total sperm count and 
percentage of motility increased. In this experimental study, we attempted to find out the effect of this drug, SB, on sperm motility. When SB above the level 
of 100 µg/ml in saline was added to normal semen, all sperms turned immotile. Adding 50 or 10 µg/ml increased the longevity of cells and progressive and 
non-progressive sperm motility. Result with 10 µg/ml was better. 

INTRODUCTION
Infertility is a major problem for patients as well as clinicians. 

Among this, male factor responsible is increasing in number 
worldwide [1]. Male infertility rate in this region is high [1-4]. 
Causes for it may be due to smoking [5,6], alcohol consumption 
[6,7] or exposure to various occupational and environmental 
metals [6,8-10]. Mental anxiety, stress and obesity due to present 
lifestyle are also probable responsible factors [6]. 

Modern Medical Science successfully treats many of these 
patients. Complementary and alternative medicines are 
recognized for providing solutions for all conditions and diseases 
which is in practice since more than 7000 years [11]. Yoga 
therapy is now recognized as a solace for reducing mental stress 
[6]. 

Ayurveda, the ancient system of medicine has been in practice 
since thousands of years. It is described in Veda, the known oldest 
writing [12]. Ayurvedic formulations are herbo-metalo-mineral 
or animals in origin [13]. It offers wide range of treatment 
modalities for all health problems. Ayurveda prescribes different 
types of medicines including decoction, tablets, powder, and 
for application oil or paste, as per patient’s requirement. One of 
the ayurvedic formulation prescribed in selected cases of male 
infertility is “SuvarnaBhasma” (Gold Ash) (SB).

The aim of this study is to find out experimentally the effect of 
SB on human sperm motility. 

MATERIALS AND METHODS
Glass wares used in this study were cleaned well, washed in 

soap water, tap water, freshly prepared distilled water, double 
and triple glass distilled water. They were dried in hot air oven 
except volumetric wares which were kept on filter paper for 
drying. The laboratory where experiments were conducted was 
absolutely dust free.

In the present study fresh semen samples were submitted by 
clinically healthy donors in the age group of 22-25 years. Before 
participating in this study they were given the plan of study and 
their consent was taken. They were not taking any medicine 
containing gold. The donors were restricted from wearing any 
gold ornaments while collecting sample. Prior to semen collection 
they maintained an abstinence of 2-5days [14]. 

Sample was collected by masturbation to clean and dry glass 
bottles supplied by us. Semen sample was subjected to routine 
semen analysis [15]. Attention was paid on two patterns of 
sperm motility, progressive (PM) and non-progressive (NP). 
A constant light in laboratory and on stage of microscope was 
arranged [16]. A total number of 56 samples fulfilled criteria of 
normozoospermia and were included in this study [15]. During 
the period of experimental study workers did not wear any gold 
ornaments. 

The SB, used in the study was collected from Gujarat Ayurved 
Vikas Mandal Pharmacy, Ahmadabad which was prepared 
according to third process, given in Rasamurta, a classic in 
Ayurveda [17]. SB in concentrations of 10000, 5000, 1000, 500, 
100, 50 and 10 µg/ml in normal saline was prepared for this 
study. When a sample was to be tested, one ml each was taken 
to two test tubes, control and test. To the control 0.1ml of normal 
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saline was added and to the test 0.1ml of SB solution of any one 
desired concentration was added. Progressive (P) and non-
progressive (NP) motility was studied at the beginning of study 
and repeated at 1hour, 2hour and 3hour. Difference in motility, if 
any, was noted. 

RESULTS 
Results showed that SB with concentration of 10,000, 5000, 

1000, 500, or 100µg/ml when added to semen all sperms became 
immotile. SB with 50 µg/ml made changes in sperm progressive 
motility (P) and non-progressive motility (NP) in sperms. At the 
end of three hours of study, in control group (CG), P, reached 18 
% from 39 %. In study group (SG) it was 23 % from 39 % showing 
5 % increase in motility present at the end of three hours of 
study. At two hours, it was 7 % gain (Table 1). Similarly, in CG 
sperms with NP reached 7 % from 16 % whereas in SG it was 11 
% from 16 %. In comparison there was an increase of 4 % in SG 
(Table 1). In CG at the end of three hours following SB with 10 
µg/ml, P reached 11 % from 32 % and in SG it was 20 % from 
32 %. That showed by adding 10 µg/ml the gain was 9 % (Table 
1). In case of percentage of NP in C it was 7 % from 22 %. In SG 
it was 13 % from 22 % showing a total gain of 6 % (Table 1). In 
sum the addition of 10 µg/ml increased the percentage of P and 
NP (Table 1). 

DISCUSSION
Ayurveda considers one of the causes for male infertility is 

abnormal semen due to changes in biological environment of 
sperms. This may lead to decrease in sperm motility ending in 
infertility. Sperm environment, seminal plasma, has organic and 
inorganic substances in it. Semen studies on the level of minerals 
like sodium [18-25], potassium [18-25], calcium [25-30] and 
magnesium [25,29-32], metals like iron [33], zinc [32,34-38], 
copper [37,39-41] and manganese [42] and organic substances 
like protein [43,44], Cholesterol [34,45,46], fructose and glucose 
[47-50] are supporting the theory of suitable environment of 
sperms. All above report showed a change in level of any of these 
organic or inorganic substances lead to deterioration of sperm 
motility. The first report of similar was from De Qratrefages [51].

The preparation of SB is done from metal gold by using 
cumbersome conventional procedures of trituration with herbs 
and repeated incineration detailed in Ayurvedic classics [17]. 
This tedious procedure is essential for removal of toxic effect of 
heavy metals [52]. SB contains 53-64% gold in it [53].

Gold was first detected in human semen in 1981 [54]. Similar 
observation was reported in 2010 [55]. The level of gold in semen 
differed at different places [56,57]. The metal gold is an integral 
part of sperm [58-60]. The level of gold in sperm pellet depended 
on its total number [60]. The level of the metal was less in semen, 
seminal plasma and sperm where sperm motility was less [60,61] 
leading to infertility [60]. 

The possible mechanism of action of SB is not given in 
ayurveda texts though Ayurveda Physicians are satisfied with 
the effect of the drug. In the present experimental study we 
attempted to find out the effect of SB on sperm motility. Our 
results were interesting. When SB was added in concentration 
of 10,000, 5000, 1000, 500 or 100 µg/ml to normal semen 
samples, all sperms became immotile. The picture was different 
with lower concentrations. When SB was added to semen in 
minimum concentrations of 50 or 10µg/ml there was an increase 

in the percentage of progressive and non-progressive motile 
spermatozoa at each hour of the experiment till the end of three 
hours (Table 1, Figures 1 & 2). That indicates the minimum dose 
added to semen caused these beneficial effects. In the treatment 
with SB in infertile patients it is not known if gold enters seminal 
plasma part of semen during or after. Possibly during SB 
treatment gold enters seminal plasma which improves the sperm 
motility. Supporting this, our earlier report showed that the 
treatment with SB increased total sperm count and percentage 
of motility in healthy adults and majority of infertility cases [62]. 
This indicates SB acts at the level of seminiferous tubules and 
increases the production of sperm as well as the efficiency of 
motility. Gold was present in sperm cells of normal and clinical 
conditions but its functions and level of gold depended on total 
number of sperm cells [60]. 

The present experimental study showed extra SB added above 
the level of 50 µg/ml was not suitable for survival of sperms. We 
reported elsewhere gold in semen maintain a range for normal 
sperm motility and a deviation from this caused changes in it 
[60,63]. 

Maintaining the longevity of spermatozoa during the 
technical procedures of insemination and in vitro fertilization 
is an important necessity. Probably, here addition of SB to the 
sample before conducting the actual procedure may produce 
fruitful result. New studies are essential in this line.

CONCLUSION
In conclusion we observed the addition of SB in minimum 

dose of 10 or 50 µg/ml in saline to a normal ejaculate increased 
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Figure 1 The effect of SB (10µg.ml) on progressive motlillty (a) and non - 
progressive motility (b) of spermatozoa.
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Figure 2 The effect of SB (50µg/ml) on progressive motility (a) and non 
progressive motility (b) of spermatozoa.

Table 1: The result of the present study with 10 & 50µg/ml of SB in saline.

Concentration of 
Suvarnabhasma 
(GoldAsh)                   

Time

Sperm motility (%)
Progressive Non Progressive

Control Test Difference in 
motility Control Test Difference in 

motility

50µg/ml(14)

Initial 39 39 16 16
After 1 hr 34 37 +3 12 16 +4
After 2 hr 23 30 +7 08 012 +4
After 3 hr 18 23 +5 07 11 +4

10µg/ml(12)

Initial 32 32 22 22
After 1 hr 25 30 +5 17 20 +3
After 2 hr 19 27 +8 11 17 +6
After 3 hr 11 20 +9 07 13 +6

Number in parenthesis indicate total number of samples.

the longevity and the number of progressive and non-progressive 
motile sperms.
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ABSTRACT
Objectives: To throw light over the concept of PID (paripluta yoni vyapada) causing Infertility

and to discuss over cases treated by Ayurvedic Oral medication. Methods: The case series is of 10 female pa-
tients from OPD of BMK Ayurveda hospital in which the patients between age of 24 to 40 years having symp-
toms of PID and not being able to conceive are treated for three months with MusaliKhadiradi Kashaya (3 tsf
TID), Mrityunjaya Rasa (1TID), Chandraprabha Vati with VangaBhasma 125 mg (1 BD) orally. Results: There
was no recurrence in the symptoms of PID and four patients conceived. Conclusion: PID is one of the simplest
causes of Infertility that may remain unnoticed and can be easily treated by Oral Medications in Ayurveda. Re-
establishment of healthy cervical mucus by removal of the kleda and pittashaman creates healthy mucus in repro-
ductive tract.

Keywords: Cervical mucus, Infertility, Pelvic inflammatory disease.

INTRODUCTION

Infertility is a burning issue now-a-days in-
volving various factors wherein Pelvic Inflammatory
Disease, inflammation of female upper reproductive
tract is acting as a hidden cause of infertility when
all other factors are within normal limits. It can be
compared with Paripluta yoni vyapada which has
similar symptoms of inflammation in the pelvis.[1] It
is clinically found to be a highlighted condition
which prevents conception in a female in her repro-
ductive years. Incidence of PID among sexually ac-
tive women is 1-2 % per year. About 85 % is Spon-
taneous infection and remaining 15% follows proce-

dures which favour the organisms to ascend upwards
into the reproductive tract. Modern medicine avails
local symptomatic treatment which does not com-
pletely cure the condition, marking its lacuna in
management of PID. Treating and preventing PID
are important steps to overcome infertility. Paripluta
yoni vyapada has shronivankshana prushtha arati[2]
and inflammatory changes in pelvis similar to PID-
which is the inflammatory disorder of the upper Fe-
male Reproductive tract. It is caused by bacteria that
spread from the vagina and cervix, mostly Neisseria
gonorrhoea or Chlamydia trachomatis [3], or by
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changes in cervical mucus during ovulation, men-
strual cycle [4]. Cervical fluid has similar properties
to semen and serves similar functions: to support,
nourish and transport sperm. [5] Any alteration in
mucus may hinder the sperms, hence not allowing
conception[4].

CASE SERIES DETAILS
Inclusion: Patients diagnosed of PID on basis of
Symptomsbetween 25-40 years.
Exclusion: Patients above reproductive age and un-
married females having symptoms of PID.

All patients complained of pain in low back,
foul smelling white discharge, per vaginal itching,
pain in lower abdomen or inguinal region and were
not able to conceive. Trial period for conception was
on average two years. The symptoms mentioned,
were experienced during menstrual cycle in 4 pa-
tients and continuously in 6 patients. 9 patients had a
first issue. All other factors causing infertility were
ruled out.

MATERIALS AND METHODS

Materials
Medicines: MusaliKhadiradi Kashaya, Mrityunjaya
Rasa, Chandraprabha Vati with VangaBhasma.
Methods
The patient was given oral medications, MusaliK-
hadiradi Kashaya (3 tsf TID), Mrityunjaya Rasa
(1TID) and Chandraprabha Vati with VangaBhasma
125 mg (1 BD) for three months. They were as-
sessed on follow up for symptoms of PID.

Duration of treatment: 3 months
Aims and Objectives
To throw light over the concept of PID causing In-
fertility and to discuss over cases treated by Ay-
urvedic Oral medication
Type Of Study: Case series
Study Centre: KLEU’s BMK Ayurveda Hospital,
Shahapur –Belagavi

RESULTS
There was no recurrence of the symptoms seenand
4 patients out of 10 i.e. ~50% patients conceived
after the treatment.

Table 1: Reduction of symptoms
SYMPTOMS Symptoms Reduced in
Lower Abdominal and Pelvic Pain All patients
Low back pain All patients
Abnormal Vaginal discharge All patients
Itching All patients

DISCUSSION
Cervical mucus is an important factor in

maintaining healthy environment for conception.
Changes in cervical mucus during ovulation, men-
strual cycle was due to rising levels of oestrogen
make the mucus clear, thin, and watery[4]. The mu-
cus plug dissipates during ovulation and menstrua-
tion. These events make it easier for bacteria to enter
the uterus and upper reproductive tract[4]. Changes
in cervical mucus pH may kill the sperms during

entry into reproductive tract. The PID inflammation
can form scar tissue in the abdominal cavity and the
reproductive organs. This doesn't always cause
symptoms. But the scar tissue can cause, infertility
by permanent scarring inside the fallopian tubes
causing twisting or blocking of the tubes.[6]It may
also cause Tubal (ectopic) pregnancy by trapping the
fertilized egg in the fallopian tube.
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MODE OF ACTION OF DRUGS
MusaliKhadiradi kashaya is indicated in

conditions of Shweta pradara wherein there is ex-
cessive white discharge.[7]If we look into the condi-
tion it is a kapha Pradoshaja Vikara. There is in-
volvement of Aama that has to be eliminated. The
ingredients of Mrityunjaya Rasaareushna tikshna
ruksha and katu serve the purpose of Aama
Paachana hence contributing to the cure.[8]
Chandraprabha vati is indicated in kati shoola and
is yogavahi.[9] Vangabhasma has Tikta, amla, katu,
kasaya rasa, ruksha laghu ushna and teekshnaguna,
ushna veerya and kaphapitta hara. Therefore it acts
in pacifying vata and removes inflammation. It helps
to do the Shoshana of the excessive Kleda present. It
is also vrishya and deepanapaachana.[10,11,12]

CONCLUSION
PID is one of the simplest causes of Infertil-

ity that may remain unnoticed and can be easily
treated by Oral Medications in Ayurveda. Estab-
lishment of healthy cervical mucus will help in
properfertilization to give a healthy Progeny.
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ABSTRACT
Objectives: Treatment of Ardhavabhedaka by Shodana therapy in order to reduce the severity of the pain

and the frequency of attacks Methods: The case report is of a 26 years old female patient who was given Ruk-
shana for four days by Udwartana and takrapaana, deepan paachan for 3 days, followed by snehapana for 3
days in arohana karma and one day of vishramakala wherein abhyanaga followed by Bashpa Sweda and
Kaphakara Aahara was advised. Vamana karma was done with Vamana Yoga (MadanphalaPippali Churna, Va-
cha, Saindhava, honey) Samsarjana Karma was given for 7 days. The patient was assessed using the standard
headache disability index. Results: Significant reduction was seen in the symptoms and frequency of attacks.
Conclusion: Shodhana proves to be effective in reducing the severity and frequency of attacks in Ardhavab-
hedaka.
Keywords: Ardhavabhedaka, migraine, neurovascular, Pitta, Shiroroga.

INTRODUCTION

Ardhavabhedaka is one among the 11 types
of Shiroroga. It can be co-related to Migraine in
modern science which is an episodic headache as a
triad of paroxysmal headache, vomiting and an
‘Aura’ of focal neurological events. Migraine has an
estimated global prevalence of 14.7%. [2] Chronic
migraine affects 2% of the world population. [3] Al-
though Ardhavabhedaka is said to be a neurovascu-
lar disorder, the Gastro intestinal disturbance and
vitiated pitta also has a significant role in its patho-
genesis. The word Ardhavabhedaka has three com-
ponents. Ardha which means half, Ava suggests bad
prognosis and Bhedaka mean perforating pain. It

affects one half of the head either right or left. Ard-
havabhedaka is Vatakaphaja but can also be taken
as Tridoshaja or a purely vataja disease. [4] The vata,
getting provoked by vatajaaahara and vihaara, ei-
ther alone or in combination with Kapha, affects one
half of head and causes acute neuralgic pain in the
sides of the neck, eyebrow, temple, ear, eyes or fore-
head of one side. Vamana is said to be the best
treatment for kapha dosha but can also be given in
pittaja conditions when pitta is lodged in the seat of
kapha. It sequentially expels out kapha, and then
pitta and relieves the symptoms of the disorder.
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Case report
A Twenty six years old female patient ap-

proached the OPD of KLEU’s BMK Hospital with
complains of severe headache on the left side, asso-
ciated with heaviness of head since 8 years. The du-
ration of headache was 10 – 12 hours. Shooting up
of Blood Pressure during episodes of migraine, burn-
ing sensation in eyes and giddiness was experienced
during the episodes. Frequency of episodes was 3 - 4
per month which increased in severity and frequency
during last one year. Relief from symptoms was seen
after vomiting.

MATERIALS AND METHODS

Materials:
Medicines: Udwartana churna, chitrakadi vati,
moorchita Ghrita, moorchitatila taila, Madanpha-
laPippali Churna, Vacha churna, Saindhava,
Madhu, Abhyanga table, Vamana tub, chair, Vamana
tray with all requirements.

Methods
The patient was given Rukshana for four

days by giving Udwartana with Udwartana churna
and Triphala Kashaya 100ml OD. Then she was

given Deepan Paachan for 3 days with Chitrakadi
Vati 2 tid. Snehapana was given for 3 days with
Moorchita Ghrita (30 ml, 80ml, and 120ml). On day
of Vishramakala Sarvanga Abhyanaga with Moor-
chita Tila Taila followed by Bashpa Sweda and
KaphakaraAahaara was given. On day of Vamana,
Sarvangaabhyanaga and Bashpa Sweda was given
followed by AkanthaPana with milk and Vamaka
Yoga (MadanphalaPippali Churna 7gms, Vacha 4
gms, Saindhava 2 gms, honey- QS) was given. Sam-
sarjanaKrama was given for 7 days and oral medi-
cations, Sootashekhara Rasa 1tid, Triphala Kashaya
50 ml BD and anulomaka aushadhi were given for
15 days

Duration of treatment: 12 days
Aims and Objectives: Treatment of Ardhavabhedaka
by shodana therapy (Vamana Karma) in order to
reduce the severity of the pain and the frequency of
attacks.
Type of Study: Single Case Study
Study Centre: KLEU’s BMK Ayurveda Hospital,
Shahapur –Belagavi

RESULTS

Table 1: Symptom wise assessment
Symptoms Baseline 15 days after Vamana 1 month after Vamana

Frequency of episodes 4-5 times / month No episodes No episodes

Burning sensation in eyes Present Absent Absent
Giddiness Present Absent Absent

Blood pressure Increased during every episode Normal Normal

Table 2: Assessment by Headache Disability Index
Time points of assessment Headache disability index score Remarks
Baseline 84% Complete disability
After 15 days of Vamana 30% Moderate disability
After 1 month of Vamana 10% Mild disability
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DISCUSSION
Due to faulty eating and sleeping habits owing to
today’s lifestyle, the Agni is hampered leading to
improper digestion. This leads to the Vidagdhata of
Anna which vitiates the pitta dosha. Hence here it is
observed that when shodhana is given in the form of
Vamana, evacuation of the vitiated stagnantpitta
dosha gives relief from Ardhavabhedaka.

CONCLUSION
Migraine mimics most of the symptoms of

Ardhavabhedaka in Ayurveda. Although it is taken
as a neurovascular disease in modern system of
medicine, there is a role of Gastro Intestinal distur-
bances in the pathogenesis of this disease. Other than
symptomatic treatment for pain relief, Shodhana
proves very effective in reducing the severity and
frequency of attacks in Ardhavabhedaka.
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Rectal prolapse is defined as an extrusion of some or all of the rectal mucosa through the external anal 
sphincter. It usually occurs between 1
Most of the cases of prolapse are idiopathic. It usually occurs when the child begins standing and then 
resolves by about 3-5 years of age when the sacrum has taken its more adult type and the anal lumen is 
oriented posteriorly. Thus, the entire weight of abdominal viscera is not pushing down on the rectum as 
it is earlier in development. Approximately 10% of patients who experience rectal prolapse as children 
continue to be symptomatic into adulthood. Over 90% of child
the first 3 years of life respond to conservative treatment by age 6 years. Spontaneous resolution is much 
less likely in children who develop their first episod
toplexy, continence is achieved in 92% of patients. Resective procedures are associated with decreased 
recurrence rates. Recovery of continence after surgery is not immediate and may take as long as 12 
months. A case approached to KLE’s ayurvedic hospital 
old male child & was brought with complaint of feeling of mass per rectum since 6 years, abdominal 
pain & sometimes per rectal bleeding was noticed. He had no other complaints, his systemic examin
tion was normal. On examination mass per rectum was seen. In Ayurvedic doctrines rectal prolapse is 
being explained in the heading of gudabhramsha. Acharya 
ing), Atisar (diarrhoeal disease), ruksha, durbal deha
factors for the disease. Acharyas have explained about ghrita, pichu, & asava preparations rather than 
going for surgery. As per quotation mandagni is cause for most of disease, so Agni is treated first, hence 
here changeri ghrita is advised for deepana, & pichu with mushika taila, & vidanga being best krimihara, 
and hence vidangasava is preferred. 
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ABSTRACT  
Rectal prolapse is defined as an extrusion of some or all of the rectal mucosa through the external anal 
sphincter. It usually occurs between 1-4 years of age, with the highest incidence in the first year of life. 
Most of the cases of prolapse are idiopathic. It usually occurs when the child begins standing and then 

5 years of age when the sacrum has taken its more adult type and the anal lumen is 
steriorly. Thus, the entire weight of abdominal viscera is not pushing down on the rectum as 

Approximately 10% of patients who experience rectal prolapse as children 
continue to be symptomatic into adulthood. Over 90% of children who experience rectal prolapse during 
the first 3 years of life respond to conservative treatment by age 6 years. Spontaneous resolution is much 
less likely in children who develop their first episode of prolapse after age 4 years. 
toplexy, continence is achieved in 92% of patients. Resective procedures are associated with decreased 
recurrence rates. Recovery of continence after surgery is not immediate and may take as long as 12 

A case approached to KLE’s ayurvedic hospital to Kaumarbhritya OPD, having age of 7 year 
old male child & was brought with complaint of feeling of mass per rectum since 6 years, abdominal 
pain & sometimes per rectal bleeding was noticed. He had no other complaints, his systemic examin

On examination mass per rectum was seen. In Ayurvedic doctrines rectal prolapse is 
being explained in the heading of gudabhramsha. Acharya Susruta said that pravahan 

ruksha, durbal deha person (weak & malnourished) are the causative 
factors for the disease. Acharyas have explained about ghrita, pichu, & asava preparations rather than 
going for surgery. As per quotation mandagni is cause for most of disease, so Agni is treated first, hence 

rita is advised for deepana, & pichu with mushika taila, & vidanga being best krimihara, 
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Rectal prolapse is defined as an extrusion of some or all of the rectal mucosa through the external anal 
incidence in the first year of life. 

Most of the cases of prolapse are idiopathic. It usually occurs when the child begins standing and then 
5 years of age when the sacrum has taken its more adult type and the anal lumen is 

steriorly. Thus, the entire weight of abdominal viscera is not pushing down on the rectum as 
Approximately 10% of patients who experience rectal prolapse as children 

ren who experience rectal prolapse during 
the first 3 years of life respond to conservative treatment by age 6 years. Spontaneous resolution is much 

 After a surgical rec-
toplexy, continence is achieved in 92% of patients. Resective procedures are associated with decreased 
recurrence rates. Recovery of continence after surgery is not immediate and may take as long as 12 
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old male child & was brought with complaint of feeling of mass per rectum since 6 years, abdominal 
pain & sometimes per rectal bleeding was noticed. He had no other complaints, his systemic examina-

On examination mass per rectum was seen. In Ayurvedic doctrines rectal prolapse is 
pravahan (excessive strain-
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INTRODUCTION  
Rectal prolapse in children is not uncommon & 
usually self-limiting condition to a certain de-
gree in infancy. Paediatric patients are usually 
affected when younger than 3 years with the 
peak incidence is in the first year of life1. Muco-
sal prolapse is more common than complete 
possibly because of poor fixation of sub-mucosa 
to mucosa3 .The incidence of prolapsed rectum 
in children with cystic fibrosis approaches 
20%4. Boys & girls are equally affected. 
Rectal mucosal prolapsed is the exteriorization 
of the rectal mucosa through the anus. In the 
unusual occurrence when all the layers of the 
rectal wall .Most of the cases of rectal tissue 
protruding through the anus are prolapse and not 
polyps, intussusceptions or other tissue .1 

Most of the cases of prolapse are idiopathic. It 
usually occurs when the child begins standing 
and then resolves by about 3-5 years of age 
when the sacrum has taken its more adult type 
and the anal lumen is oriented posteriorly. Thus, 
the entire weight of abdominal viscera is not 
pushing down on the rectum as it is earlier in 
development.1 

Other predisposing factors include intestinal 
parasites, malnutrition, repeated diarrhoea, ul-
cerative colitis, pertussis, meningocoel, cystic 
fibrosis & chronic constipation these cases are 
mostly treated surgically 1. 
The prognosis is generally good with appropri-
ate treatment. Spontaneous resolution usually 
occurs in children with rectal prolapse who are 
aged 9 months to 3 years, 90% will need only 
conservative treatment. Untreated rectal 
prolapse can lead to incarceration & strangula-
tion1. 

Acharya Susruta had explained rectal prolapse is 
in the heading of gudabhramsha5. Acharya Sus-
ruta said that pravahan (excessive straining), 
Atisar (diarrhoeal disease), ruksha, durbal deha 
person (weak & malnourished) are the causative 
factors for the disease. Excessive straining dur-
ing defecation will cause the laxity of the  mus-
cles & also if faecal matter is harder then it may 
injure the rectal mucosa leading to pain which 
in-turn lead to constipation This constipation 
again a cause for the prolapse. In diarrhoeal dis-
ease anal rectal sphincter doesn’t get enough 
time to relax as well as contract. Weak & mal-
nourished persons will be deficient of healthy 
tissue hence they will lack in fat tissue in levator 
muscle which will directly supports the rectum 
to be in its position. 
 
Case history 
A 7 year school aged boy was brought to us 
with the complaint of feeling of mass per rectum 
since 6 years, abdominal pain& sometimes per 
rectal bleeding was noticed .For the same com-
plaints they have visited many doctors but didn’t 
get relief. Developmental history was found to 
be normal. Family history was not significant. 
General condition of the child was good, vitals 
were stable. Weight was 16.2kg which is lesser 
than the expected weight i.e. 20kg.Mild pallor 
was present .Systemic examination were also 
found to be normal. Local examination reveals 
presence of mass per rectum. No sinus, fissure 
in ano or other wound were found. Digital ex-
amination of rectum revealed hypotonic sphinc-
ter, there was no bleeding during the examina-
tion. No Piles mass, no other growth were found 
in the rectum. With these finding the case was 
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diagnosed as Guda bhramsha --- (partial rectal 
prolapse) 
Treatment given was- 
The treatment was planned in 2 phases- 

Initial phase was intended for krimihar chikitsa, 
ama nirharan, kostha sodhana and perinial 
strengthening. 

 
1st 3-days: 
Oral medication Panchkarma treatment  Physiotherapy  
Vidangaristha8 10ml tid with water after food Udawartana with udavartana churna (perianal exercises) 
Gandharvahastadi taila 20ml (with milk & 
guda) 

Sthanik nadi sweda 
 

(perianal exercises) 

In 2nd phase of treatment has been adapted which was Vyadhi pratyanika chikitsa as mentioned in classi-
cal text 
 
4th day onwards:  
Oral medication Panchkarma treatment Others  
 Lajjalu kalka ½ tsp.  Twice in a day 6, 13, 14 Changeri ghrita 12, 16 matra basti Physiotherapy (perianal exercises) 

 Mushika taila pichu 9, 15 Gophana bandh 10, 11 

 Avagahana with dashmoola kwath & 
panchwalkal kwatha7 

Sitz bath 

 
Grading- 
Constipation Abdominal pain Secretion  Sphincter tone Prolapse mass 

G 0-No G 0-No pain G 0-No G 0-Normotonic G 0-1 cm 
G 1- Defecation 
on straining 

G 1- Pain but not 
affecting attendance 

G 1- Present only during defecation G 1- Hypotonic 
 

G 0-1 cm 

G 2-Hard stool 
passage 

G 2-Pain reported 
by school staffs 

G 2-Occasional mopping of undergar-
ments 

 G 2-3 cm 

G 3-Defecation 
only after medica-
tion 

G 3-Retained at 
home due to pain 

G 3-Continuos mopping of undergar-
ments 
 

 G 3-4 cm 

 

 
Advice at the time of discharge- 
Advice of dietic consideration, guda pichu with 
mushika taila twice in a day, morning sitz bath 
with dashamool kashaya and panchavalkal ka-
shaya. Orally Vidangarista 10 ml bid was con-

tinued for 1 month, lajjalu kalka1/2tsp bid was 
advised and asked for the follow up after 1 
month. With this treatment the patient found 
relief in constipation abdominal pain, rectum 
was pulled up 1cm, appetite was improved. 

 B/T grading A/T grading 
Sphincter tone  1 0 

Prolapse mass 3 0 
Constipation  3 0 
Abdominal pain 2 0 

Secretion  3 1 
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Bowel movements were normal no straining 
was required .Per rectal mass was noticed on 

excessive straining. With this the patient was 
discharged after 10 days. 

 
Pics of case give details of pics 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
DISCUSSION  
Changeri ghrita helps in agnideepan & pachan, 
it improves the appetite. It helps to stop need for 
straining this helps to reduce the sticky dis-
charge from anus, anal ache & urinary obstruc-
tion & also reduce anaemia. Snehamsha of grita 
may reduce the hardness of the stool & hence 
control the Apan vata. Ghrita is also said as 
rasayan balya & brimhan .changeri grita has 
been explained in the chikitsa of prasramsini 
yonivyapat w.s.r to uterine prolapse .it specially 

gives strengthen the muscle tone so as to main-
tain its normalcy. 
Guda pichu (Rectal suppository) with the 
mushika taila pichu was administered which 
acts locally so as to reduce ongoing inflamma-
tion or fibrotic changes. Snigdhata of tail again 
provide addition strength to local musculature. 
These sneha dravya like oil grita are said to be 
containing short & long chain fatty acids are 
absorbed in trough the wall of colon drug ab-
sorption through rectal route  
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Skin-lipid soluble drugs can be applied for slow 
& prolonged absorption 
Sitz bath with the dashamool & panchavalkal 
kashay-anti-inflammatory activity might have 
helped to reduce the edema, dashamoola ka-
shaya is said as balya hence might improve the 
sphincter tone. Lajjalu kalk is vatapittahar & 
sheet gunatmak hence it also control pitta, be-
cause of its kashaya rasa it helps reducing 
bleeding .Tannins helps in wound healing. 
Vidangarista has krimihar action as well as 
deepan pachan (digestive and carminant). 
Udawartana during initial treatment period will 
helps in shroto-shodhana. Gandharvahastadi 
taila during bed time might help in controlling 
vata dosha, helps to lubricate the stool in rectum 
& it also act like purgative by this bowels will 
be cleared well. It helps in Ama nirharana, vi-
bandha nasana as well as kostha sodhana. 
 
CONCLUSION 
Rectal Prolapse in paediatric age group is 
probably because of under developed weak 
musculature or because of chronic diarrhoea or 
because of chronic untreated worm infestation. 
A protocol that includes nidana parivarjana, 
changeri ghrita, & mushika taila pichu has been 
found more effective in present case 
 
REFERENCES  
1. http://www.ncbi publication.com/15981062  
2. Robert M.Kliegman Nelson paediatrics 19th 

edition Vol .2 Chapter 336 P.1361  
3. Krishana M Goel,Devendra K Gupta 

Hutchionson’s paediatrics 1st edition Chap-
ter 7 .P129 

4. Norman S.williams,Christropher 
J.K.Bulstrode Bailey & love 26th edition 
chapter 72 P.  1220 

5. G.D.Singhal 2nd Edition Sushruta samhita 
Nidan sthana Chap. 13 Shloka 61 P.599 

6. Edition chaukahambha krishananand acad-
emy, Varanasi 

7. Bhardwaj U. Sahu.M Role of panchwalkala 
kwatha in the management of dustha vrana-
PG dissertation 2010 

8. P.V.Sharma Dravyaguna vijanana Reprinted 
edition 2005 Vol .2 Chapter 5 Chakhambha 
bharati academy P.503 

9. Prof. Siddhi Nandan Mishra Bhaishajya rat-
navali Vol 2  Kshudrarogadhikar Shloka 91 
P.941 

10. Kaviraja Ambika data ,Ayurvera tantra 
sandipika  Sushruta samhita of 
Su.Chi.20/60-61 14TH edition 

11. Review article-Astudy of upyantras to ac-
centuate it’s importance in surgical & medi-
cal procdure:Jahm vol 4 Aug 2016 

12. Prof.Siddhi Nandan Mishra Bhaisajya ratna-
vali  Vol. 1  Chapter 8 Grahani rogadhikar  
Shloka 559-561 P.302 

13. .P.V.Sharma Dravyaguna vijanana Re-
printed edition 2005 Vol .2 Chapter 9 P.749 

14. Dr.K.M.Nadkarni Indian material medica 
Reprinted edition 2005 Vol 1 P.799 

15. Dr.Rajeev K.Rai Vangasen samhita 
(Chikitsa sara sangraha) Edition 1 
,Kshudrarogadhikar Shloka 203-
207,Varanasi  Chowkhmba Sanskrit series 
office;1983  P.557 

16. Dr.Rajeev K.Rai Vangasen samhita 
(Chikitsa sara sangraha) Edition 1 Grahan-
yaadhikara Shloka 60-61 ,Varanasi  
Chowkhmba Sanskrit series office;1983 
P.93. 

 



Sachchidanand Et Al: A Case Study On Gudabhramsha (Partial Rectal Prolapse) 

  

IAMJ: VOLUME 5, ISSUE 12, DECEMBER, 2017 4530 

 

Pics of drug used & pics of procedure 

 
 
 

 

 

 

 

Source of Support: Nil 
Conflict Of Interest: None Declared 

 
 

How to cite this URL: Sachchidanand Et Al: A Case Study On Gudabhramsha (Partial Rectal Prolapse). International Ayurvedic 
Medical Journal {online} 2017 {cited December, 2017} Available from: http://www.iamj.in/posts/images/upload/4525_4530.pdf 



  



 

ISSN: 2456-3110                                                             CASE REPORT July-Aug 2017 

 

Journal of Ayurveda and Integrated Medical Sciences | July - Aug 2017 | Vol. 2 | Issue 4 296 

 

Effect of Punarnavadi Mandoor and Shiva Gutika in 

Acute Deep Vein Thrombosis - A Case Report 
Wasedar Vishwanath S,1  Pusuluri YVSM Krishna,2  Dani Harshikha3 
1
Assistant Professor, 

2,3
Post Graduate Scholar, Department of Panchakarma, KLEU’s BMK Ayurveda Mahavidyalaya 

and Research Centre, Shahpur, Belgavi, Karnataka, India. 

  

  

 

   

  

 

 

 

 

 

 

 

 

INTRODUCTION 

Deep vein thrombosis (DVT), is the formation of 

a blood clot (thrombus) within a deep vein, most 

commonly the legs.
[1]

 The rate of DVT’s increases from 

childhood to old age; in adulthood, about one in 1000 

adults is affected per year. Approximately 9,00,000 

people are diagnosed with Venous Thrombo 

Embolism annually, with 1 in 20 Americans 

experiencing a DVT during their lifetime.
[2]

 Venous 

stasis, hypercoagulability and changes in the 

endothelial blood vessel lining (such as physical 

damage or endothelial activation contribute to DVT 

and are used to explain its formation. DVT often 

develops in the calf and thigh veins and "grows" in the  
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direction of venous flow, towards the heart. A blood 

clot (thrombus) in the deep venous system of the leg 

is not dangerous in itself. The situation becomes life 

threatening when a piece of the blood clot breaks off 

(embolus, plural=emboli), travels downstream 

through the heart into the pulmonary circulation 

system, and becomes lodged in the lung. Diagnosis 

and treatment of a deep vein thrombosis (DVT) is 

meant to prevent pulmonary embolism. 

CASE DETAILS 

A male patient aged 36 years came to our care at 

29/9/16, complained of pain and swelling in the left 

leg associated with occasionally gum and nasal 

bleeding. Patient was a K/C/O of Tuberculosis, before 

3 months he had a fall and after one month he 

complained of swelling and pain in left lower limb  

which is gradual and progressive in nature associated 

with discolouration of the left foot and restricted 

movements of the affected part. For that he consulted 

surgeon, he advised him for the arterial and venous 

color doppler of the affected limb, and after seeing 

the report diagnosed him as left leg deep vein 

thrombosis , for which he received Anti-platelet and 

Anti-coagulant drugs,but he didn’t got any relief, so 

A B S T R A C T  

Objectives: To minimise the dose of Anti-platelet drugs and to treat the acute case of DVT through 

Ayurvedic oral medications. Methods: The present diagnosed case of DVT approached to OPD of KLE 

BMK Ayurveda Hospital with a complaints of swelling and pain in the calf muscle of the left lower limb 

associated with reddish brown discoloration in the foot and occasionally nasal and gum bleeding was 

treated consequently for 5 months with Punarnavadi Mandoor and Shiva Gutika orally. Results: There 

is significant decrease in the symptoms of  DVT and also major changes seen in Venous Colour 

Doppler study of the left lower limb. Conclusion: Acute DVT is caused by a blood clot in a deep vein 

and can be life threatening as it may leads to serious complication like pulmonary embolism which can 

be cured through Ayurvedic oral medications. 

Key words: DVT, Punarnavadi Mandoor, Shiva Gutika, Pulmonary embolism. 
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for further management he came to OPD of 

Panchakarma, KLE Ayurveda Hospital. 

Investigation  and Treatment  

Colour doppler venous study study of left lower limb 

was done on 16
th

 April 2016 showing acute - subacute 

deep venous thrombosis, involving left external iliac 

vein, common femoral vein, superficial femoral vein, 

deep femoral vein and popliteal veins and then after 5 

months he approached us and was advised to once 

again go for the venous doppler study and 

prothrombin time (PT) for the same. Follow up with 

the said treatment is shown in table no. 1 

F/U 

(month) 

Investigation Treatment  Improvement  

1
st

 (Sep) 

 

Subacute - 

chronic 

thrombosis in left 

superficial 

femoral veins. 

Partial 

recanalisation of 

proximal 

superficial veins 

and popliteal 

veins. Left 

external iliac and 

common 

superficial veins 

appears normal. 

PT : 25 

INR : 2.21 

1. Punarnavadi 

Mandoor 1 BD  

2. Shivagutika 1 

TID  

  

- 

2
nd

 

(Oct) 

PT : 62.6 

INR : 5.49 

-same- Pain in left 

lower limb 

and 

discoloration  

3
rd

 

(Nov) 

PT : 27.1 

INR : 2.40 

Added :  

Mahamanjisthadi 

Kashaya 3tsf TID  

Kaishor Guggulu 

1 TID  

 

Pain 

decreases 

Mild swelling 

in left lower 

limb 

4
th

 

(Dec) 

PT : 39.4 

INR : 3.43 

Added :  

Cap. 

Discoloration 

and above 

Yashtimadhu 

Rasayan. 4 OD 

complaint 

reduced upto 

50 % 

5
th

 (Jan) PT : 24.2 

INR : 2.12 

Added :  

Bala Guduchyadi 

Kashaya 3tsf TID  

Pain and 

swelling 

reduced upto 

70%  

6
th

 

(Feb) 

PT : 21.9 

INR : 1.93 

-same- Totally 

relieved of 

complaints  

RESULT 

There is complete relief from pain, swelling, 

discoloration and nasal and gum bleeding. There is no 

thrombus seen in left external iliac, common femoral 

vein, deep femoral vein, distal superficial femoral 

vein, anterior and posterior popliteal vein. But 

proximal superficial femoral vein is fibrosed secondary 

to chronic thrombosis which shown in Fig no. 1 & 2. 

DISCUSSION 

At the time of first approach of the patient, he 

complained of pain and swelling, the Samprapti 

(pathogenesis) goes with the Pittaja Vata-rakta. For 

that Shothahara (anti-inflammatory) and 

Raktaprasadana Karma (Blood purification) is needed, 

so Punarnawadi Mandoor
[3]

 is selected. For the 

Lekhana (scrapping) of the thrombosis, Shiva Gutika
[3]

 

is administered as it is having Ushna and Teekshana 

property. At 3
rd

 visit, Mahamanjisthadi Kashaya
[4]

 has 

been added for the discoloration as it has the 

property of Raktashodhana (Nimba, Triphala), 

Bhedana (Katuki), Guduchi (best Vataraktahara). 

Kaishor Guggulu
[5]

 is best Rasayana for the Tridoshaja 

Vata-rakta as it contains Virechaka drugs (Danti, 

Trivrit, Triphala), Ushna Veerya and Tikta Rasa 

Pradhana Dravyas along with Guduchi and Guggulu. 

Yastimadhu is having Rasayana property, Sheeta 

Veerya (Dahahara), Madhura Rasa and Guru and 

Snighdha Guna (Vatahara), contains natural steroids 

and anti-oxidant property which reduces the swelling. 

Balaguduchyadi Kashaya
[6]

 is added because it is 

indicated in Sadaha (burning sensation), Saruja (pain),  

Sasopha (swelling) Vata-Rakta.  
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Fig. 1:        indicates thrombus 

 

Fig. 2:        indicates fibrosis 

CONCLUSION 

The present study, DVT can be managed through 

Ayurvedic medicines very effectively. Pain, swelling, 

discoloration can be decreased through Ayurvedic 

medicine without any complication. Anti platelets and 

Anti coagulant drugs having their own complication 

(nasal and gum bleeding). We can avoid the hazard of 

prolong use of  Anti-platelets and Anti-coagulant 

drugs through Ayurvedic medicine, which is cost 

effective and safe to use. 
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INTRODUCTION 

In the present era qualities of drug is more important 

in treating the disease. Good quality of drug has more 

value in present life style. To achieve good quality in 

the medicine we have to select good quality of raw 

drugs and also good manufacturing practice, storage 

etc. after following all these steps some times 

qualities of that particular drug are not known until 

analyzed. To over come these, there are many 

analytical tests mentioned with standard values.
[1]

 If 

prepared medicament passing these tests can be 

considered as good quality. To achieve the goal we 

conducted analysis of Tangashree Ghrita
[2] 

to know 

the quality of Ghrita. 
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For this, selected both physical and chemical analysis 

and followed standard tests for this Ghrita. 

Assessment of the qualities of Ghrita is done before 

treating the disease.
 

MATERIALS AND METHODS 

Procurement of drugs 

Tangashree Ghrita was procured from GMP certified 

Vaidyaratnam Oushadhashala, Trissur.  

Analytical Study 

To ensure the quality of the Tanagashree Ghrita, the 

analytical methods were applied to the sample, which 

was procured from GMP certified Ayurveda 

pharmacy. Ghrita was analyzed to obtain parameters 

like organoleptic characters, moisture content, 

saponification value, iodine value, acid value and 

refractive index at 40
°
C.  

Organoleptic characters
[3] 

The organoleptic characters of Tangashree Ghrita are 

mentioned in below table. The Tangashree Ghrita had 

greenish yellow color, pleasant in smell, slightly bitter 

in taste and greasy in touch. 

Moisture Content
[4] 

2g. of powdered test sample is weighed. Placed in 

china/glass dish and dried in oven at 100 - 105
°
C. The 

A B S T R A C T  

Quality of the drug is basic need of the era, Analytical tests are helpful to overcome the impurity or 

substandard of drugs. By following these tests we can ensure the qualities of drugs and promise the 

good result in treating the disease. Materials and methods: Physico‐chemical studies like Refractive 

index, Acid value, Saponification value, Iodine value and moisture content were carried out as per the 

WHO guidelines, Ayurvedic Pharmacopoeia and Indian Pharmacopoeia. Conclusion: Standardization 

tests done on Tangashri Ghrita are useful in authentication and ensuring the quality of the same. 

Key words: Tangashri Ghrita, Analytical tests, Physico-chemical, Standardization. 
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sample is taken out, it is cooled in desiccators and loss 

in weight is recorded. This procedure is repeated till 

constant weight is obtained.
 

� Loss on drying (%) = Loss in weight x 100 / w. 

� Where ‘W’ is = Weight of the drug powder in 

gram 

Saponification value
[5]

 

2g. of the substance was weighed in tared 250ml 

round bottom flask. 25ml of the alcoholic solution of 

KOH was added and a reflux condenser was attached. 

Kept it for boiling on water bath for 1hr, the contents 

of the flask was rotated frequently. The flask was 

cooled and 1ml phenolphthalein solution was added 

and excess of alkali titrated with 0.5N HCl. The 

number of ml (a) required was noted. The experiment 

was repeated with the same quantities of reagents in 

the same manner omitting the substance. The 

number of ml required (b) was noted. Calculation was 

done by the above values, using standard formula. 

Iodine value
[6]

 

The sample was accurately weighed in a dry iodine 

flask. Dissolved with 10ml of CCl4, 20ml of iodine 

monochloride solution was added. Stopper was 

inserted, which was previously moistened with 

solution of potassium iodide and flask was kept in a 

dark place at a temperature of about 17
°
C for 30min. 

15ml of potassium iodide and 100ml of water was 

added and shaken well. This was titrated with 0.1N 

Sodium thiosulphate, starch was used as indicator. 

The number of ml of 0.1N sodium thiosulphate 

required (a) was noted. The experiment was repeated 

with the same quantities of reagents in the same 

manner omitting the substance. The number of ml of 

0.1N sodium thiosulphate required (b) was noted. 

Calculation was done by using above readings. 

Acid value
[7]

 

10g. of sample was weighed in a conical flask. Added 

50ml of acid free alcohol-ether mixture (25 + 25ml) 

previously neutralised by the addition of 1ml of 

Phenolphthalein solution and titrated against 0.1N 

potassium hydroxide solution. End point was the 

appearance of pale pink colour which persists for 

15sec. repeated the experiment twice to get 

concordant values. 

Refractive index
[8]

 

Placed a drop of Tangashri Ghrita on the prism and 

adjusted the drive knob in such a way that the 

boundary line intersects the separatrix exactly at the 

centre. Noted the reading. 

OBSERVATION AND RESULTS 

Table 1: Showing organoleptic characters of 

Tangashree Ghrita. 

SN Organoleptic characters Results 

1. Colour Greenish yellowish 

  2. Odour Pleasant  

  3. Taste  Slightly bitter  

  4. Touch  Greasy 

Table 2: Showing chemical analysis of Tangashree 

Ghrita. 

SN Physico-chemical 

Parameters 

Results 

1.  Moisture content  1.052% 

2.  Saponification value  182.778 

3.  Iodine value 44.441 

4.  Acid value 1.4674 

5.  Refractive index at 40
°
C. 4.227 

DISCUSSION  

Saponification value 

Low and high saponification values are indicative of 

Long-chain fatty acids (LCFAs) and short-chain fatty 

acids (SCFAs) respectively. Short-chain fatty acids 

(SCFAs) are main fuels for colonocytes particularly at 
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distal colon. Deficiency in short-chain fatty acids 

(SCFAs) leads to ulcerative colitis. 

Iodine value 

Iodine value determines the unsaturated fatty 

material present in the Ghrita. Higher the iodine value 

is indicative of more the unsaturated bonds present in 

the fat. Unsaturated fat has no adverse bang on the 

blood lipids. It also improves the nutritional status and 

reduces systemic inflammation.  

Acid value 

The acid value indicates the free fatty acid (FFA) 

present in the Ghrita, which is related to its stability. 

Formation of free fatty acid might be an important 

measure of rancidity for the Ghrita. The fatty acid 

profile affects the shelf-life, flavor and the stability of 

the Ghrita. Higher the acid value is represents the 

lower the stability of Ghrita. 

Refractive index at 40
°
C 

Refractive index is the ratio of the velocity of light in a 

vacuum to its velocity in the substance. It is a 

fundamental physical property of a substance often 

used to identify substance, confirm its purity and 

measure its concentration. More the Refractive index, 

there will be more concentration of light which 

facilitates rancidification of Ghrita i.e. decomposition 

of Ghrita. 

CONCLUSION  

It is concluded from above analytical parameters that 

Ghrita is under normal limits as per standards. Hence, 

the average values of the analytical parameters may 

be used for quality assessment and standardization of 

Tangashri Ghrita. 
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ABSTRACT
In this modern era, every women desires natural and safe pregnancy free from complications. For safe labour,
normal functioning of vata is essential i.e. vataanulomana and Basti is the prime treatment for vatadosh.
Matrabasti and yoni pichu has the properties of vataanlomana, vatashamana, garbhashayamargasnehana
helps in reducing the physiological discomforts of ninth month and helps in prasava. A case report of a 28
year multigravidae (G2P1L1) case presented with history of 41 weeks of pregnancy having complaints of low
back ache and slight paedal edema. Patient was treated with Tangshreeghrithayonipichu and matrabasti and
patient delivered normally without any surgical intervention has been presented here.
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INTRODUCTION

Post term pregnancy is pregnancy continued
beyond two weeks of expected date of delivery i.e.
more than 294 days. The incidence of post preg-
nancy ranges between 4 and 14%. Average is
10%.Post maturity is due to wrong dates, biologic
variability (hereditary), maternal factors like se-
dentary habit, primiparity and elderly multipara,

foetal factors like congenital anomaly and placen-
tal factors.
Perinatal morbidity and mortality of fetus is in-
creased by eight fold from 37 – 43 weeks. Whe-
reas in maternal there is increased morbidity, inci-
dental to hazards of induction, instrumental and
operative delivery and does not put mother at risk..
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According to Ayurveda apanavaat is important for
kalaprasava1. One of the functions of apanavayu
is garbanishkramana2. Any vaigunya of apanavata
in this period may lead to complications related to
delivery. Matrabasti & yoni pichu3, which has the
property of vatashamana, anulomana & garba-
margasnehana4, is being tried to see its role on
prasava.
Tangashreegritha5 with ingredients, trapusha,
upodika, bhadrika & yastimadhu is mentioned in
chikistamanjari. It is explained in context of
sukhaprasava,thus an attempt has been made to
normalize the functioning of apanavata to ensure
sukhaprasava.

CASE REPORT
A 28 year multigravidae (G2P1L1) case came with
a complaint of post dated (41 weeks) pregnancy
and associated symptoms of light paedal edema.
EXAMINATION6

On examination it was elicited that paedal edema
of right leg other than this no any abnormalities
were seen. Routine blood investigations including

USG were done and all investigations were found
within normal range.
LABOUR ASSESSEMENT
Abdominal Examination:
On palpation Uterus full term, Relaxed with Ce-
phalic presentation, head fixed and spine is on
right side, on auscultation FHS – Regular and
138/min
P/V Examination:
Os –Mutiparous Os, Cx – soft, Membranes – In-
tact, Station – -2 stations, Pelvis – Adequate
PROCEDURES ADMINISTERED TO THE
PATIENT
Planned for induction of labour, patient was admit-
ted on 18/4/2012 at 5pm. Matrabasti was adminis-
tered with TangashreeGhritha at 6pm followed by
yoni picchu with same Ghrita and it was kept for
4hrs and was removed at 10pm. At 10 pm reas-
sessed the findings, mild irritability was seen but
no changes observed on P/V examination. After 10
pm pt was assessed every second hourly and find-
ings were noted (Table.1)

Table 1: BISHOP’S SCORE7,8

DATE &TIME CX DILATION EFEECEMENT CONSISTANCY POSITION STATION SCORE
18/4/12 10pm 1 cm 40% soft Middle -2 5
18/4/12 12pm 1cm 50% Soft Middle -2 5
19/4/12 2am 2cm 50% Soft Middle -2 6
19/4/12 4am 4cm 70% Soft Anterior -1 10
19/4/12 6am 6cm 80% Soft Anterior 0 12
19/4/12 8am 10cm 100% soft Anterior +1 13

DETAILS OF PRASAVA:
Patient delivered a live healthy male baby at
8.45am on 19/4/12 without episiotomy. Baby cried
immediately after birth. Placenta expelled sponta-
neously with complete membranes at 8.52am.
There was no cervical tear or PPH observed, pa-
tient was stable throughout the procedure.
The whole labour procedure completed in 8hrs 52
min i.e 1st stage – 8 hrs, 2nd stage – 45 min,
3r stage – 7 min

DISCUSSION
This case of post dated pregnancy, According to
Ayurveda apanavaata is important for kalaprasa-
va. One of the functions of apanavayu is garban-
ishkramana. Any vaigunya of apanavata in this
period may lead to complications related to deliv-
ery. Thus an attempt has been made to normalize
the functioning of apanavata to ensure suk-
haprasava. Matrabasti & yoni pichu, which has
the property of vatashamana, anulomana & gar-
bamargasnehana, is being tried to see its role on
prasava. Basti in general regulates the nervous
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system thereby it controls uterine contractions.
Matrabasti also minimize pain intensity to the pa-
tient. Pichu helps the medicine to remain at the site
for a longer period for better action. It softens the
vagianl canal & cervix and helps smooth dilatation
with minimal pain. Tangashreeghritha with ingre-
dients of trapusha, upodika,bhadrika & yastimad-
hu is mentioned in chikistamanjari. It is explained
in context of sukhaprasava in garbhiniparichraya.

CONCLUSION
Matrabati & yoni picchu help in induction of
labour. The tone and amplitude of the contractions
can be recorded with the aid of cardiotocography
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ABSTRACT 

Objective: To evaluate the cardioprotective activity of 

Jatiphala(Myrstica fragrans Houtt.) in male wistar rats. Among 

cardiovascular disease, myocardial infarction is nowadays commonly 

found in all the age groups. Many treatment modalities are present to 

tackle with this condition, but despite of this there is high percentage 

of re-occurrence and also increase in the mortality rate due to 

Myocardial infarction. So keeping this point in consideration, an 

attempt is made to find a safer and cost effective drug which can be 

helpful in the prevention of Myocardial infarction in cardiovascular 

disease risk patients. Jaatiphala was choosen to test for its 

cardioprotective activity in the present study because in Bhavapraksha  

nighantu we found its cardioprotective effect. Materials and Methods: Jatiphala churna was 

prepared using raw drug collected from natural habitat and after authentication by experts. 

Either sex wistar rats obtained from licensed breeder were divided into 3 groups- control 

group, ISO induced group and Pretreated group with Jatiphala churna. Control was given 

with normal water and food for 30 days, ISO group was also given with normal water and 

food for 30 days along with Inj. Isoproterenol on 29
th

 and 30
th

 day, Pretreated group was 

given with Jatiphala churna for 30 days along with Inj. Isoproterenol on 29
th

 and 30
th

 day. 

After completion of experiment rats were sacrificed and blood along with dissected heart was 

sent for serum estimation (SGOT, SGPT, CPK-MB and LIPID PROFILE) and Histo-
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pathology studies. Results: Pretreated group with Jatiphala churna showed significant effect 

in case of SGOT, CPK-MB and CHOLESTROL when compared with the ISO treated group. 

Non-significant effect was observed in case of LDL, HDL, TRIGLYCERIDES and SGPT. 

Conclusion: The result of present study indicated that the prior administration of churna of 

Myristica fragrans Houtt. attenuates Isoproterenol induced MI.  

 

KEYWORDS: Jatiphala, Cardioprotective, Isoproterenol. 

 

INTRODUCTION 

Myocardial infarction or acute myocardial infarction (AMI) is the medical term for an event 

commonly known as a heart attack. Myocardial infarction differs from cardiac arrest, 

although cardiac arrest can be a consequence of MI
[1]

. According to WHO, an estimated 17.3 

million people died from cardiovascular diseases in 2008. By 2030, almost 23.6 million 

people will die from CVD’s as per the report published
[2]

. Isoproterenol (ISO) is used as a 

model compound to induce infarct-like lesions in the rat and various other animal species. 

The lesions are most prevalent in areas of the heart that are most susceptible to ischemia
[3]

. 

The current therapies to prevent or cure CVD’S are also not without adverse effects. Hence a 

safer, effective and economical drug should be used from natural sources. In Bhavaprakasha 

nigantu, Bhavamisra has mentioned Jatiphala under Karpuradi varga and said that this drug 

possess Hrudya action. Jatiphala acts as kapha-vatahara, shothahara, shwasahara, 

vedanasthapana, vrsya, sthambhaka
[4]

. Recent researches suggest that Jatiphala has anti-

inflammatory and anti-oxidant activity. Keeping these references as a base an attempt is made 

to evaluate cardioprotective effect of Jatiphala. 

 

MATERIALS AND METHODS 

Plant material: The fruits of Jatiphala (Nutmeg) were collected from Alapura region of 

Kerala, during grishmaritu as per classically mentioned.  Jatiphala was authenticated by the 

expert at Central research facility, KLEU’S Shri BMK Ayurveda Mahavidyalaya. 

 

Physico-chemical and Phyto-chemical analysis: Physico-chemical and Phyto-chemical 

analysis was done at Central research facility, KLEU’S Shri BMK Ayurveda Mahavidyalaya, 

Belgaum, Karnataka.  
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Preparation of churna: For medication, Jatiphala was prepared into Churna/powdered form 

(Sharangadhara Samhita)
[5]

. Here Jatiphala churna was prepared by using pulvarizer using 

sieve no. 120mesh in KLEU’S Ayurveda Pharmacy.  

 

Animals 

Either sex Wistar rats of 200-220 gms were used for the study. The animals were procured 

from JNMC animal house, Belgaum for experimental purpose. The animals were maintained 

under controlled conditions of temperature before the study. The animals were randomized 

into Control, ISO and Pretreated groups. The study conducted was approved by the 

Institutional Animal Ethical Committee IAEC (Reg.no. 25/369/2010AWD; Dated-

05/11/2013). 

 

Chemicals 

Normal saline (0.9%), Isoproterenol Hydrochloride (Sigma- Aldrich Company, Product.code- 

I16504, quantity-500 mg). 

 

Experimental Procedure 

Rats in control group were just given normal water and food orally for 30days. Rats of 

disease control group were also given normal water and food orally for 30 days along with 

administration with Inj. Isoproterenol on 29
th

 and 30
th

 day at the dose of 85mg/kg body 

weight of rats with 0.6 ml normal saline
[10]

. Rats of pretreated group were orally given with 

Jatiphala churna for 30days at a dose of 18mg/200gm body weight of rats.
[6] 

Along with 

administration of Inj. Isoproterenol on 29
th

 and 30
th

 day at the dose of 85mg/kg. Twenty four 

hours after the first Isoproterenol administration, all the rats were sacrificed and autopsied. 

The serum estimation and the histopathological examinations were done. 

 

TABLE NO 1: DOSE AND TREATMENT ADOPTED
[7]

. 

Group Dose and route Treated  with  

I 
Normal 

control  
Orally Normal water and food for 30 days 

II 
Disease 

control  

Orally,  

0.6ml 

subcutaneously 

Normal water and food for 30 days,  

Inj.Isoproterenol on 29
th

 and 30
th

 day  

III 
Experime

ntal drug  

Orally, 

0.6ml 

subcutaneously 

Jatiphala churna  for 30 days, 

Inj.isoproterenol on 29
th

 and 30
th

 day 

 

Blood collection:  Retro-orbital puncture by using capillary tube. 
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Organs /tissue collected: Heart (organs were kept in 10% formalin) 

 

Parameters for Examination 

1) Gross examination of heart
[8]

: The dissected hearts were washed with ice cold 

saline. They were visually examined for inflammation, redness, scar formation, and color in 

all parts and grading was performed as follows.  

Grade 0= No Lesion 

Grade 1= Inflammation, redness, and capillary dilations. 

Grade 2= Edema and yellowish ventricle portion 

Grade 3= Atrium and ventricle turns yellow and scar formation 

Grade 4= Diffuse heart, absolute scar formation, and increased necrosis portion 

2)  Blood for biochemistry
[9]

: Serum enzyme estimation for- SGOT,SGPT,CK-MB, 

Serum lipid profile 

3)         Histopathology study of heart tissue. 

4)         Heart and body weight ratio. 

 

Statistical analysis 

All data will be expressed as Mean ± Standard Deviation of the mean (SD). The data 

generated during the study was analyzed by one way anova test. p<0.05 is considered to be 

significant. Graph pad Software (Version 6.02) is used for Statistical analysis. 

 

RESULTS 

Loss on drying, total ash, acid insoluble ash, pH, alcohol & water soluble extract were within 

std. limits [API]. Microbial load test was also within std. limits [IP].  

 

Chemical constituents - Flavonoids, alkaloids, tannins, steroids, proteins, carbohydrates, 

reducing sugars, Calcium, Sodium, Chloride and Phosphate. 

 

a. Gross examination of heart 

The dissected hearts were washed with ice cold saline. They were visually examined for 

inflammation, redness and colour in all parts and grading was performed. The Isoproterenol 

(ISO) group showed marked inflammation, necrosis and diffused heart when compared with 

the normal control group. So it was graded as 4 (Photo.no.2). The Pretreated group showed 

reduction in edema, capillary dilation and with little redness and there was no necrosis found 

when compared with the Isoproterenol group. So it was graded as 3 (Photo.no.3). 
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1. Control group Heart           2.  ISO group Heart         3. Pretreated group Heart 

 

b. Heart weight/body weight ratio  

Each rat was euthanized, weighed, and total body weight recorded. Removal of the heart was 

performed by dissecting the aortic root immediately above the aortic valves and the superior 

vena cava above the atria. The dry heart was weighed and recorded. Then, the heart was place 

in fixative. The heart weight and body weight ratio was analyzed in all three groups. The 

Isoproterenol group showed marked increase in heart weight and body weight ratio due to 

hypertrophy when compared with the normal control group. The pretreated group with 

Jatiphala churna showed significant reduction in heart weight and heart/body weight ratio 

when compared with the isoproterenol group with p value less than 0.05.(Table.no.6) 

 

c. Biochemical estimations 

At the end of the experimental period, the blood samples were taken and serum was separated 

for analysis of different enzymes related to myocardial infarction. Estimation of elevated 

serum enzymes is a useful guide for necrosis of myocardium. CPK-MB has greater than 95% 

sensitivity and specificity for myocardial injury when measured between 24-36 hours. 

Isoproterenol causes significant damage to myocardium and endocardium and a significant 

increase in the level of serum marker enzymes such as SGOT, SGPT, CPK-MB and also 

increased lipid profile (increased CHOLESTEROL, TRIGLYCERIDES, LDL and decreased 

HDL). Rats treated with Isoproterenol showed a significant increase in activities of serum 

marker enzymes compared to normal rat group. Rats pretreated with Jatiphala churna showed 

a significant reduction in the Isoproterenol increased activities of SGOT, CPK-MB and 

CHOLESTROL. But statistically found to be non-significant in case of SGPT, HDL, 

TRIGLYCERIDES and LDL. (Table.no.6). 
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Table no 6: Mean ± SD OF SGOT, SGPT, CPK-MB, CHOLESTROL, HDL, LDL and 

TRIGLYCERIDES and P value (Note: S- Significant and NS- Non-significant) 

 

d. Histopathological study (Microscopic) 

At the end of the study, the heart was isolated and washed with ice cold saline. The tissue was 

fixed in 10% buffered neutral formalin solution. After fixation, tissues were embedded in 

paraffin-wax and five micrometer thick sections were cut and stained with hematoxylin and 

eosin. The slides were observed under light microscope and photomicrograph was taken. 

 

Photomicrograph of rat heart of the normal control group showed the endocardium, 

myocardium and epicardium as well as papillary muscles and vasculature which were all 

normal and healthy. There was no muscular hypertrophy or evidence of myositis (necrosis or 

round cell infiltrates) (Photo.no.4). Isoproterenol treated group shows focal myonecrosis with 

myophagocytosis and lymphocytic infiltration. Vacuolar changes and prominent oedema 

along with chronic inflammatory cells are visible (Photo.no.5). Rats pretreated with Jatiphala 

churna showed lesser degree of myonecrosis, myophagocytosis and lymphocytic infiltration, 

oedema and very little infiltration of inflammatory cells(Photo.no.6). 

 

                  

4.HP of  normal group(10x)       5.HP of  ISO group(10x)       6.HP of  pretreated group(10x) 

 

DISCUSSION 

Acute myocardial infarction, which rises out of a lot risk factors working in concert, gives 

rise to a lot of unfavourable biochemical outcomes
[10]

. Isoproterenol, a potent synthetic 

Parameters 

A.Control 

Group 

Mean ± SD 

B.ISO Group 

Mean ± SD 

C.Pretreated 

Group 

Mean ± SD 

P Value 

Between B & C 

At 95% 

SGOT 106.3 ± 51.17 435.0 ± 185.7 280.5 ± 155.9 0.0059
**

 

SGPT 57.33 ± 19.03 226.8 ± 45.35 193.2 ± 90.97 0.6544 (NS) 

CPK-MB 219.3 ± 50.38 1305 ± 51.82 620.7 ±84.41 < 0.0001
****

 

CHOLESTROL 50.67 ± 13.75 73.17 ± 8.954 57.67 ± 14.09 0.0438* 

HDL 17.67 ± 1.366 14.83 ± 1.472 16.17 ± 1.169 0.3867(NS) 

LDL 17.50 ± 1.517 32.00 ± 6.164 25.33 ± 6.408 0.1762(NS) 

TRIGLYCERIDES 139.5 ± 26.17 234.5 ± 62.79 166.5 ± 57.39 0.1668(NS) 

H/Bwt. Ratio 3.867 ± 0.5828 5.525 ± 0.3127 4.442 ± 0.8071 0.0176
*
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catecholamine, induces sub-endocardial myocardial ischemia, hypoxia and finally fibroblastic 

hyperplasia with decreased myocardial compliance which closely resembles local myocardial 

infarction-like pathological changes seen in human myocardial infarction
[11]

. Hence for the 

present study Isoproterenol induced myocardial infarction model was used to evaluate 

cardioprotective activity of Jatiphala. 

 

0n gross examination of heart the Isoproterenol (ISO) group showed marked inflammation, 

scar formation, and diffused heart when compared with the normal control group 

[Photo.no.2]. The Pretreated group showed reduction in edema, capillary dilation and with 

little redness when compared with the Isoproterenol group [Photo.no.3]. The heart weight and 

body weight ratio was analyzed in all three groups. The pretreated group with Jatiphala 

churna showed reduction in heart weight and heart/body weight ratio when compared with 

the Isoproterenol group. 

 

Rats treated with Isoproterenol showed significant increase (p<0.05) in activities of serum 

marker enzymes compared to normal rat group. Rats pretreated with Jatiphala churna showed 

significant reduction in the Isoproterenol increased activities of SGOT, CPK-MB, 

CHOLESTROL but statistically non-significant in SGPT, HDL, TRIGLYCERIDES, and 

LDL. Pretreatment with Jatiphala churna to rats for 30 days, followed by ISO subcutaneous 

injection on the 29th and 30th days, showed significant (p<0.05) reduction in the ISO-

induced increased activities of CPK. In the present study, there is significant decrease in the 

values of CPK-MB of pretreated group when compared with ISO treated group. This suggests 

that Jatiphala churna prevents or decreases release CK in serum.  

 

Photomicrograph of rat heart of the normal control group showed the endocardium, 

myocardium and epicardium as well as papillary muscles and vasculature which were all 

normal and healthy. There was no muscular hypertrophy or evidence of myositis (necrosis or 

round cell infiltrates) [Photo.no.4]. Isoproterenol treated group shows focal myonecrosis with 

myophagocytosis and lymphocytic infiltration. Vacuolar changes and prominent oedema 

along with chronic inflammatory cells are visible [Photo.no.5]. Rats pretreated with aqueous 

extract of Jatiphala churna showed lesser degree of myonecrosis, myophagocytosis and 

lymphocytic infiltration, oedema and very little infiltration of inflammatory cells which 

shows that Jatiphala has cardioprotective effect [Photo.no.6]. 
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Flavonoids are found present in the fruits of jatiphala. Flavonoids are important components 

having beneficial effects on the cardio-vascular function, mainly due to their anti-oxidant 

activity. Recent evidence indicated that they exert cardio-protective effects against 

myocardial ischaemic injury
[12]

.  This can be taken into consideration which resulted in the 

increased anti-oxidant level in myocardium of pre-treated group which resulted in the 

prevention of further injury.  

 

In present study there is reduction of inflammation seen in histopathology reports of 

pretreated group. As it also has hepato-protective effect, it helped out in the reduction of 

SGOT, SGPT and Lipid profile (decreased LDL, CHOLESTEROL, TRIGLYCERIDES and 

increased HDL). Myristicin, a terpenoid is present in Jatiphala which is known to possess 

analgesic, anti-inflammatory, hepato-protective properties
[13]

.  

 

So it can be taken into consideration that due to its anti-inflammatory, anti-oxidant, 

Hepatoprotective, anti-hyperlipidemic  and membrane stabilizing effect, Jatiphala can combat 

Myocardial infarction. 

 

CONCLUSION 

The result of present study indicated that the prior administration of Jatiphala Churna 

(Myristica Fragrans Houtt.) attenuates Isoproterenol induced MI. Pre-treated group with 

Jatiphala churna showed significant effect in case of SGOT, CPK-MB,CHOLESTROL and 

Heart & Body weight ratio, when compared with the ISO treated group. Non-significant 

effect was observed in case of LDL, HDL, TRIGLCERIDES and SGPT. The cardioprotective 

activity of Myristica Fragrans Houtt.is probably related to its anti-inflammatory, anti-

oxidant, anti-hyperlipidemic activity, Hepatoprotective activity and also its ability to 

strengthen the myocardial membrane by its membrane stabilizing action.Even though the 

biochemical & histopathological parameters show efficacy of jatiphala on cardio-protectivity, 

this cannot prevent death of the animals.  
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ABSTRACT
Garavisha (artificial poison) is a wonderful concept explained in Ayurveda which throws light on the

changing lifestyle and possibility of exposure of toxins. Objectives: Treatment of chronic liver disease w.s.r. to
Garavisha (artificial poison) by Shamana (oral) therapy. Methods: Diagnosed case of chronic liver disease, regu-
lar visitor to the hospital since past 6 months due to fluctuation of serum electrolytes, ulcer and Shotha (swelling)
in Adhosakha. A 32 years old male patient advised was Shamana Aushadha (oral medicine) (Moorvadighan Vati,
Punarnavadi Mandoor and Shiva Gutika) for 4 months. Results: Shamana (oral) therapy showed excellent result
by maintaining serum electrolytes, scaly lesions and Shotha. Result: Patient got 70-80% relief in all signs and
symptoms.
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INTRODUCTION

Gara is a toxic combination of substances,
non-poisonous or which exerts toxic effect after in-
terval of sometime and such does not kill the person
instantly [1]. In human surroundings, there are a lot of
things causing toxicity but used frequently e.g. fast
food, drinks, drugs and cosmetics. The usage of such
Garavisha results in Pandu (anaemia), Kasa
(cough), Shwasa (breathlessness), Jwara (fever),
Yakritaroga (liver disease), Pleeharoga (splenic dis-
order) and Dourbalya (weakness)[2]. Chronic liver
disease is progressive destruction and regeneration
of the liver parenchyma leading to fibrosis and cir-
rhosis. A lot of liver pathologies are included in the

heading of chronic liver disease i.e. inflammation or
chronic hepatitis, liver cirrhosis and hepatocellular
carcinoma. It can be alcoholic and non-alcoholic like
drug induced, viral attack or metabolic. Its complica-
tions include mainly portal hypertension, ascitis,
synthetic dysfunction, encephalopathy and hepato-
cellular carcinoma.

CASE REPORT
A 32 year old man, farmer, with no history

of HTN/DM, came to KLE’s B.M.K Ayurvedahospi-
tal with complaints of distension of abdomen with
Shotha (swelling) in lower limbs since 3yrs, scaly
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lesions over bilateral upper & lower limbs since 6
months associated with reduced appetite, improper
bowel evacuation, generalized weakness, repeated
attacks of altered sensorium, one episode of uncons-
ciousness, sometimes bleeding per rectum (3-4
months). History of 2 litres of abdominal fluid
drowns out 2 month back. Since last six month pa-
tient was hospitalized 6 times for repeated attack of
electrolyte imbalance and tremors in limbs. On
physical examination, patient was moderately built,
mall nourished, conscious, well oriented, with all the
vitals in the normal limits. Patient had H/O outside
food intake frequently.

Past History: K/C/O Chronic liver disease with ex-
tensive ascitis/essential tremor/hepatic encephalopa-
thy portal hypertension

Drug history:
Since last 6 months’ patient was on following allo-
pathic medications-

Tab. Aldactone 100mg ½ od (morning),
Tab. Lasix 40mg 1od (alternate days), Tab. Newpan
40mg 1bd (before food), Tab. Solubid 300mg 1bd
(after food), Tab. Sheleat HD12 1od (after lunch),
Tab. Inderal 40mg 1od (after food), Tab. Motilium-
M 10mg 1tid (before food), Tab. Lupifit 1od (after
lunch).

Investigations done previously:
• HIV- negative
• HbsAg- negative
• HCV- negative
• Alpha feto protein – 7.6
• HbA1C- 5.1
• Colourdoppler – normal colourdoppler study of

right and left lower limb vessels, diffuse subcu-
taneous edema noted in the entire limbs

• Gastroscopy- portal hypertensive gastropathy

MATERIALS AND METHODS

OBJECTIVE: Treatment of chronic liver disease
w.s.r. Garavisha by Shamana therapy

TYPE OF STUDY Single Case Study

STUDY CENTRE: KLEU’s BMK Ayurveda Hos-
pital, Shahapur – Belagavi

TREATMENT & RESULT
On admission, only Shaman Aushadha was

advised along with the high uremic diet. In which
the following medications was advised for period of
13 days

Table 01: Showing medications prescribed during admission
S.No Medicine Dose Anupana Schedule
1 Shiva Gutika 1 Sukhoshna Jala Thrice daily
2 Moorvadighan Vati 2 Sukhoshna Jala Thrice daily
3 Poonarnava Mandoor 2 Sukhoshna Jala Twice daily

Diet advised was morning – milk, afternoon – milk+rice, night – milk+riceObservations

Table 02: Showing changes in Weight, Abdominal girth and Urine output
Date Weight Abdominal girth Urine output
16/9/14 53 33.5” 1600
17/9/14 53 32.0 1650
18/9/14 53 33.0 1400
19/9/14 52 31.5 1150
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20/9/14 52 32.0 1350
21/9/14 51 32.0 300
22/9/14 50 32.0 1550
23/9/14 50 31.5 700
24/9/14 50 31.5 500
25/9/14 50 31.0 550
26/9/14 50 31.5 700
27/9/14 50 31.5 800
28/9/14 50 31.0 300

At the time of discharge the same medicines
was advised to continue for 15 days.
On 13/10/14 patient come to KLE’s BMK Ayurveda
hospital for follow up for first time. Complaints of
swelling in lower limb reduced up to 50-60%. But
scaly skin with itching still persists (Figure No. 01).
On the day of follow up patient weight was 47 kgs
with abdominal girth of 31.5”. This time also patient

was advised to continue the same medicines up to
the next follow up.
On 3/11/14 patient come to KLE’s BMK Ayurveda
hospital for follow up for second time. All the previ-
ous complaints reduced upto 70-80%. This time
some change in medications were advised (Table
No. 03)-

Table 03: Showing medications prescribed during second follow-up

Figure 01: On First follow-up

On 17/11/14 patient come to KLE’s BMK Ayurveda
hospital for follow up for third time. All the previous

complaints reduced upto 70-80% (Figure No. 02).
Same medications were advised for next 15 days
(Table No. 04).

S.No Medicine Dose Anupana Schedule
1 Shiva Gutika 1 Sukhoshna Jala Twice daily
2 Moorvadighan Vati 2 Sukhoshna Jala Twice daily
3 Poonarnava Mandoor 1 Sukhoshna Jala Thrice daily
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Table 04: Showing medication prescribed during third follow-up
S.No Medicine Dose Anupana Schedule
1 Shiva Gutika 1 Sukhoshna Jala Twice daily
2 Moorvadighan Vati 2 Sukhoshna Jala Twice daily
3 Punarnava Mandoor 1 Sukhoshna Jala Thrice daily

Figure 02: On Third Follow-up

USG report (08/01/2015):
Abdomen and KUB Scan Report
Abdomen
• Liver span in the anterior axillary line is 12.0cm.
• Liver showed coarse increased echo texture. There is no SOL or biliary dilatation.
Impression
 Diffuse liver disease with no evidence of ascites.

Table 05: Investigation prior and during treatment:
Date 27/8/14 19/9/14 27/9/14
S.creatinine 1.61 mg/dl 0.85 mg/dl 0.9mg/dl
Sodium 118 137 mEQ/L 142 mEQ/L
Potassium 4.07 5.37 mEQ/L 133mEQ/L
Chloride 89 57 mEQ/L 5.9 mEQ/L
Hb 7.3 gm% 7.8 gm% 9.3 gm%
TLC 8,300cells/cu.mm 7,1000 cells/cu.mm 4,900cells/cu.mm
DLC N-77%, L-13%, M-10% N-70%, L-26%, M-4%, N-54%,L-30%, M-02% E-14%,
SGOT- 46 IU/L 55 U/L 54 U/L
SGPT 39IU/L 35 U/L 40 U/L
P.count- 1,78,000 cells 1,60,000 cells 1,74,000 cells
RBS 115 mg/dl 109 mg/dl 110 mg/dl
T, bilirubin 3.15 mg/dl 3.25 mg/dl 3.12 mg/dl
D. bilirubin 3.11 mg/dl 3.0 mg/dl 3.17 mg/dl
Alk. Phos.- 263U/L 233 U/L 252 U/L
Total protein 3.8gm/dl 2.9 gm/dl 3.4 gm/dl
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Albumin 1.5 gm/dl 1.2 gm/dl 1.7 gm/dl
A/G ratio 0.7 0.6 0.8
Prothrombin time Patient- 18 sec

Control- 12 sec
INR- 1.9
Ratio-1.5

Peripheral blood
smear

RBC- are normocytic & hypochro-
mic occasional Polychromatic cells
are seen
WBC- total count is within the nor-
mal limit. Increase in eosinophil
count
Platelets- seen in singly & small
clumps
Impression-Normocytic Hypochro-
mic Anaemia with Mild thrombocy-
topenia & eosinophilia.

DISCUSSION
As the patient was a diagnosed case of

chronic liver disease and have sign and symptoms of
Garavisha. To manage the condition Moorvadighan
Vati was used. For management of Shotha Punar-
navadi Mandoor is considering a best remedy. Due
to its Kleda hara property this medication was used.
In this case a well known drug Shiva Gutika for its
Vishaharaproperty was also used for the better re-
sult.

CONCLUSION
There is 70-80% reduction in swelling of

lower limbs and skin lesions and electrolytes are
found in balanced state. On investigations there were
no signs of ascitis was found. All ascitic conditions
are not udara. Nidana and proper history will make
your exact diagnosis and the result will be fruitful.

REFERENCES
1. Charaka, Charaka Samhita (Vaidyamanorama

Hindi Commentary), Vol. 2, Vaidyadhara
Shukla, Ravi DuttTripathi, editors. 1st ed. Delhi:
Chaukhamba Sanskrit Pratishthan; 2015. Chikit-
saSthana, 23/14. p.540

2. SekharNamburi UR. Textbook of Agadatantra.
1st ed. Varanasi: Chaukhamba Sanskrit San-
shthan; 2006. P.178

Source of Support: Nil
Conflict Of Interest: None Declared

How to cite this URL: Kapoor Teena Et Al: Chronic
Liver Disease Management In Ayurveda W.S.R. To
Garavisha (Artificial Poison) – A Case Report.
International Ayurvedic Medical Journal {online} 2017
{cited March, 2017} Available from:
http://www.iamj.in/posts/images/upload/364_368.pdf



92 © 2018 Indian Journal of Health Sciences and Biomedical Research KLEU | Published by Wolters Kluwer - Medknow

Ayurvedic management of vicharchika 
with special reference to eczema : A 
case report
Mahesh P. Savalagimath, Jyoti Rani, Santosh F. Patil

Abstract:

Vicharchika (Eczema) is a type of kshudrakustha often encountered by Ayurvedic Dermatologists 
characterized with symptoms, namely, kandu (itching), srava (discharge), Pidaka (vesicles), 
and Shyava varna (discoloration). Vicharchika is often correlated to eczema based on the 
clinical presentations. No satisfactory treatment is available in contemporary medical practice 
except antihistamines and topical steroids. Main line of treatment for vicharchika in Ayurveda 
is Shodhana and shaman oushadhis. A patient approached to outpatient department with 
chief complaints of discharge, edema, and erythematous skin lesions with intense itching at 
the ankles and dorsum of both foot, dorsal aspect of the hands, and on cheeks was treated 
with Virechana and few Agada preparations. A remarkable improvement in the condition was 
observed in a span of 2 months.
Keywords:
Agada, eczema, shodhana, vicharchika

Introduction

Acute eczema occurs after coming 
in contact with irritant or allergen. 

Its pathway involves inflammatory 
mediators, for example, prostaglandins, 
Helper T cells. Its clinical features are 
redness, swelling, scaling, weeping, and 
crusting, and itching. All severe forms 
of eczema have a huge effect on life 
quality.[1] Effective therapeutic agents 
in contemporary medicine are limited in 
number and may have long‑term toxic 
side effects. The mainstay of treatment 
in Ayurveda for vicharchika is shodhana, 
which eliminate the vitiated doshas . 
Parallel to shodhana, shamanoushadis help 
to correct the dhatus and bring them to 
normalcy.

Case Report

An 18‑year‑young male,  farmer by 
profession, approached to outpatient 
department with chief complaints of 
itching, vesicles, blackish discoloration, 
discharge, edema on the dorsum of both 
foot, dorsal aspect of hands, and on cheeks 
since 25 days. The lesions were initially 
observed over dorsum of both feet in the 
form of small vesicles associated with 
itching and later developed itching with 
oozing. Within couple of days, it spread to 
both hands and cheeks. There is no previous 
history (before manifestation of present 
complaints) of any known allergy in the 
patient and also there is no family history 
of any known skin disease for above‑said 
complaints patient consulted to local 
dermatologist and received oral steroids and 
anti‑inflammatory drugs but found no relief.
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O n  e x a m i n a t i o n ,  p a t i e n t  p r e s e n t e d  w i t h  
[Figures 1 and 2]:

• Fissured erythematous lesions on both dorsal aspect 
of the foot and around ankles with thin serous 
discharge associated with edema

• At dorsum of hands and at edges of mouth, 
there were erythematous lesions and blackish 
discoloration

• Foul smell and local rise of temperature was also 
seen

• General appearance of the body was pale
• Note: Before developing complaints, the patient 

walked in the field exposed to chemical fertilizers 
just 2 days before and his path to home from field 
was said to be full of grass and parthenium (these 
could be considered as the main offending 
factors).

Laboratory investigation

• Routine hematology showed hemoglobin ‑ 9.2 g%,
• Erythrocyte sedimentation rate – 40 ml/h
• Absolute eosinophil count ‑ 640.

Based on clinical presentation, examination, and 
laboratory findings, the case was diagnosed as 
v i charch i ka  ( acute  eczema)  assoc ia ted  wi th 
Pandu (anemia).

The condition on thorough evaluation was considered 
to have Kapha‑Pitta as main dosha, rakta and rasa 
as dhatus, and jataraghni mandya as the source of 
ama formation. In addition, any poison basically first 
affects Rakta and then vitiates doshas, this principle 
is considered in this patient for the selection of 
medication as there is contact fertilizer poisoning 
was noticed. The patient was subjected to treatment 
under two schedules. In the first admission, the 
swelling, oozing, itching, pain, and anemia were 
given prime importance and treated accordingly 

and in the second course treated for shyavatwak 
(blackish discoloration of skin– result of healed lesion), 
shareera shodhana (Purificatory process of body) and 
dhatusamya (homeostasis of tissue element of body).

During first admission, stanika abhyanga, seka, 
and shaman aushadhi were given as mentioned in 
Table 1. On discharge, the patient was advised to take 
Patolakaturohinyadi Kashaya 15 ml bid on empty stomach 
and Bilwadi Agada two bid after food and Nalpamaradi 
taila external application was given as follow‑up 
medicine for 2 weeks and to wear cotton socks during 
field works.

During second admission, the patient was treated 
with snehapana, abhyanga swedana, and virechana 
as mentioned in Table 2. On discharge, after virechana, 
Kalyanaka ghrita 10 ml once daily on empty stomach, 
Arogya vardhini rasa one tid in between food and 
Ayaskriti 10 ml tid after food and Eladi taila for external 
application was given as follow‑up medicine for 
15 days.

Results

At the time of discharge after first admission the 
symptoms such as edema, oozing, and itching, and 
red scaly patches reduced but blackish discoloration 
persisted. The lesions over the hand and face 
completely resolved, and no reoccurrence was observed 
[Figures 5 and 6].

During second admission, he was made to undergo 
classical virechana karma with arohana karma snehapana 
with kalyanakaghrita [Figures 7 and 8]. After that 
virechana and 15 days follow‑up, medication significant 
change in skin thickness and blackish discoloration 
were observed.

Table 1: First admission treatment
Procedure Medicines Dose and Dosage Duration
External medication
Sthanika Seka Triphala kashaya Daily once First 5 days

Lodrasevyadi kashaya Daily once First 5 days
Sthanika Abhyanga [Figures 3 and 4] Nalpamardi Taila Frequent application Throughout the course of treatment
Internal medication
Samanoushadhi Arogyavardhini rasa One tid in between food 10 days

Bilwadi Agada Two tid after food 10 days
Punarnavaasava 15 ml tid after food 10 days
Patolakaturohinyadi kashaya 15 ml bd on empty stomach 10 days
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Figure 3: During treatment (feet) Figure 4: During treatment (hands)

Figure 5: After sodhana (feet) Figure 6: After sodhana (hands)

Figure 1: Before month 1 (feet) Figure 2: Before month (hands)

Figure 7: After shaman (oushadhi feet) Figure 8: After shamana oushadhi (hands)
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Discussion and Conclusion

After looking into the signs and symptoms, srava 
and shotha were to be treated and that was achieved 
by Triphalakashaya and Lodhra‑sevyadi kashaya seka. 
Ingredients of these two formulations are kashaya 
and tiktarasa pradhana, which helps in kledashoshana, 
pitta, and kapha shamana and some are having the 
property of Krimighna (anti‑bacterial) which also 
helps to combat microbial involvement in the case. 
Lodra‑sevyadi choorna which is explained in the context 
of Lootavisha chikitsa with shothaghna (anti‑inflammatory) 
and Vishaghna (anti‑toxic) properties helps to overcome 
possibilities of allergens.

Application of Nalpamaradi tail followed by seka 
would take care of Shotha (inflammation) and daha 
(burning sensation) as it contains ksheerivriksha daryva 
which are kashayarasapradhana, pitta and kaphahara and 
contains tannins as their main chemical constituents 
which inhibit bacterial growth.[2] The oil given for 
local application act as physical barrier (emollients 
type) also.

Arogyavardini vati helps in agnideepana and proper 
rasa dhatu formation. Katuki helps for elimination 
of dusta pitta and corrects rakta. Bilwadi Agada 
and its ingredients have shown antimicrobial, 
immunomodulatory and anti‑inflammatory activity.[3] 
As there was history of local exposure to fertilizers 
which act as contact poisoning, is overcome by Bilwadi 
agada.

Punarnavaasava has proved for anti‑inflammatory 
activity [4] and its ingredient‑like Guduchi  etc. 
shown to have immunomodulatory, anti‑oxidant, 
a n d  e r y t h r o p o i e t i c  a c t i v i t y [ 5 ]  a n d  t h o s e  o f 
Patolakaturohinyadi kashya takes care of rakthadhatu 
because of dravyas  such as patola ,  katurohini , 
and guduchi which have tikta rasa and they are 
raktashodhak(blood  purifactory)  and kusthahara . 

Pippali helps in bio availability of other drugs in 
formulation.[6]

Kalyanaka Ghritha contains sariva, manjistha, and 
haridra, etc. which are varnya and kusthaghna helps in 
reliving shyaavavarnatha (blackish discoloration) and also, 
this ghrita is Pandu, Kandu, and Garahara which helps 
in overcoming anemia, itching and any involvement 
of toxins as there was history of local exposure to 
fertilizers. In eczema, the essential fatty acids which 
are required for lipid barrier of skin is reduced and 
this will cause epidermal fluid loss and making skin 
susceptible for reaction. Kustha and tagara which have 
shown antistress activity are also helpful because it 
is not all about treating skin but a skin patient.[7,8] 
The Ayaskriti helps in correcting Pandu (Anemia) and 
also varnya (correct discoloration) in nature. Eladi taila 
being vata kaphahara, Varnya, Kandughna and Vishaghna 
plays important role in vata‑kapha pradhana contact 
poisoning. Thus, Ayurvedic management provides 
significant relief and improves the quality of life of 
eczema patient even if the condition is as a result of 
contact poisoning.
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Introduction: 

 Obesity is a medical condition in 

which excess body fat has 

accumulated to the extent that it may 

have negative effect on health,leading 

to reduced life expectancy and 

increased health problems. People are 

considered obese when their body 

mass index(BMI),a measurement 

obtained by dividing a person’s weight 

by the square of the persons 

height,exceeds 30kg/m2,with the 

range 25-30 kg/m2 defined as 

overweight. 

 Obesity increases the likelihood of 

various diseases,particularly heart 

disease,type 2 diabetes,certain types 

of cancer and osteoarthritis etc. 

Abstract:  

In the present era Sthoulya(obesity) is considered as a risk factor for the diseases 

like diabetes mellitus,cardio vascular diseases,stroke,gall stone etc. Acharya 

charaka has considered sthoulya is one among the eight types of despicable 

person in relation to their bodies.Obesity developed in a person due to his/her 

own carelessness1.The person feels handicapped and all his activities even the 

daily routine functions get restricted.Such type of people donot perform physical 

work and exercise but just keep on eating. The stomach acts as reservoir for 

things which keep on putting inside and it goes on increasing in size.Because of 

above reasons,sthoulya become a challenging one. Hence the study was selected 

to provide a alternative,more effective,safe,simple and economic medicine for 

reducing weight and morbid conditions.In  the present study Thriphalachurna was 

administered along with madhu which was mentioned  as sthoulyanashaka yoga 

by Acharya Vagbhata2.It is described as medovinashini in kaidevanighantu. 

Key words:Sthoulya,Triphalachurna,Madhu. 



A CLINICAL STUDY ON EFFICACY OF TRIPHALA CHURNA WITH MADHU IN STHOULYA 

PIJAR/VOLUME-I/ISSUE –IV/March-April-2017 Page 30 
 

Research Article ISSN-2456-4354 

Obesity most commonly caused by a 

combination of excessive food energy 

intake,lack of physical activities and 

genetic susceptibility. Some cases are 

caused primarily by genes, 

endocrinedisorders, medications and 

psychiatric illness. Obese people have 

a greater energy expenditure than 

their thin counter parts due to the 

energy required to maintain an 

increased body mass3. 

Charaka has described sthoulya under 

ashtanindateeyaadhyaya.In this 

chaptercharaka described 8 types of 

despicable person in relation to their 

bodies and he explained causative 

factors for sthoulyaas excessive intake 

of Guru,Madhura,Sheeta and 

Snigdhaahara,Avyayama,Avyavaya,Div

aswapna,Nithyaharsha, Achintha and 

Beejaswabhava. 

According to acharyasushruta the 

jataragni will be in hyperfunctioning 

state which digest all snigdha and 

atimadhuraaharaetcand produce 

amaroopiahararasa,which is having the 

properties similar to medodhatu and 

kaphadosha.It circulates all over the 

body and converted into 

medodhatu.Other dhatus remain 

undernourished. The increased 

medodhatu get accumulate in 

spik,udara,stanaetc and leads to 

sthoulya.The increased meda causes 

obstruction to srothas which in turn 

aggrevatesvata leading to 

hyperfunctioning of jataragni. So that 

person feels kshudha and indulging in 

atibhojana which further leads to 

sthoulya4. 

Sthoulya leads to manifestation of 

symptoms like kshudrashwasa (feeling 

breathlessness even afterslight 

exertion,)atipipasa, 

atikshudha,atiswapna,gatradourgandh

ya,gatrasada,alpavyavaya etc. 

Different principles involved in 

sthoulyachikitsa including 

nidanaparivarjana,shodhana,guru and 

apatarpakaaharasevana etc. And many 

shamanoushadhi are also described. 

Triphalachurnawith madhu is one 

among them,These two are considered 

as virukshana and chedaneeyadravyas 

by charaka and sushruta. Hence in the 

present study these drugs are taken 

because of their efficacy,easy 

availability and economic reasons. 

Objectives: 

To study the efficacy of Triphalachurna 

with Madhu in sthoulya. 

Material and Methods: 

Collection of drugs: 

The drugs selected for the study were 

Triphala(Haritaki,Bibhitaki and 
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Amalaki) churna in equal quantity and 

madhu as anupana.Triphala were 

purchased from 

sriDhanvantriayurvedicstore,Hospet 

and puranamadhu was purchased from 

shrishivanandayurvedicstore,Hospet. 

The drugs were made into powder 

form by using mortar and pestle and 

filtered through linen. 

Collection of instruments: 

Weighing machine with a capacity of 

150kg and gradation of 0.5kg was 

taken from Dr.B.N.M.E trusts ayurvedic 

hospital, Bijapur. Butterfly brand 

measuring tape was purchased from 

market.Besto made screw gauges size 

of 0-25mm and 25-50mm, both with 

an accuracy of 0.01mm were 

purchased from Joshi and Joshi 

surgical instrumental stores, Bijapur. 

Study design: 

15 Patients who were diagnosed as 

sthoulya in OPD of B.N.M.E ayurvedic 

medical college,Bijapur were 

selected.Triphalachurna 3gms with 

madhu twice a day was administered 

for 60days.weight reducing diet 

(approximately 200kcal/day)and 

morning walk for 6kms was advised 

along with the Triphalachurna. 

Clinical features of sthoulya- 

Measurements of dakshinabahu, 

vaksha,udara and spik, bodyweight, 

BMI 30 or above,skin fold thickness 

over triceps above 20mm in men and 

28mm in women are taken as 

parameters. All patients were treated 

as out patients, follow up was made 

for every 15th day during study period 

and one month after the treatment. 

Observations and results: 

The clinical observations and finding of 

the patients are calculated as 

mentioned below. The data from the 

patients related to age, sex, religion, 

prakruti etc. are specified. 

Age : Out of 15 patients 3 were found 

in age group between 20- 27 years, 8 

patients between 28 – 36 years and 4 

patients were between 37 – 45 years. 

The observation shows that more 

number of patients were in the group 

of 28 -36 years. 

 Among 15 patients 3 patients were 

male and 12 patients were female 

which shows that female patients were 

more suffering from Sthoulya 

Religion : Among 15 patients, 14 

patients belong to hindu religion and 1 

patient belongs to muslim.  

Habitat : Out of 15 patients, 12 were 

from urban area and 3 from rural area.  

Marital status: Among 15 patients 

12 were married and 3 were 

unmarried.  
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Occupation:Out of 15 patients 10 

were house wives, 3 were doing 

business and 2 were students. 

Socioeconomic status: Out of 15 

patients low income –0, middle income 

patients were 5 and high income 

patients were 10. 

Prakruti:kaphaja – 10, kapha – vataja 

- 1 ,kapha- pittaja - 4 

Nidra: Among 15 patients, patient 

having alpanidra was one, adhikanidra 

persons were 12, samyaknidra patients 

were 2. 

Causative factor:Among 15 patients, 

5 – patients had drug history and 10 

patients had history of excessive 

calories

Table no.1 showing analysis of mean weight loss before and after the 
treatment at different intervals: 

 H.S.=Highly significant, The statistical assessment done after every interval of 
15days,showed the fall in P value to <0.001,which was highly significant. 
 
Table. No.2 showing statistical analysis of mean SFT(skin fold thickness) 

before and after the treatment at different intervals. 

Assesment Mean  S.D S.E t p Remarks 

15th day 0.7767 0.5007 0.1293 3.50 0.0016 P<0.005,S 

30th day 1.703 0.955 0.2465 3.93 0.0005 P<0.001,H.S 

45th day 2.480 1.315 0.3396 4.17 0.0003 P<0.001,H.S 

60th day 3.270 1.468 0.3792 4.61 0.0001 P<0.001,H.S 

F.U 3.217 1.561 0.4029 4.66 0.0001 P<0.001,H.S 

 S=Significant, H.S=Highly significant,  
 

Table no: 3 showing statistical analysis of measurements of 
Dakshinabahu,vaksha,udara and spik before and after the treatment: 

Measurements Mean  S.D S.E t p Remarks  

Dakshinabahu 0.2167 0.4518 0.1167 0.93 0.3624 P>0.005,NS 

Vaksha 0.4400 0.4080 0.1054 2.82 0.0088 P>0.005 NS 

Udara 0.6500 0.4610 0.1190 3.59 0.0012 P<0.005, S 

Spik 0.7500 0.4725 0.1220 4.04 0.0004 P<0.001 HS 

N= Not Significant, S=Significant, H.S=Highly significant,  

Assessment  Mean S.D S.E t p Remarks 

15th day 1.233 0.8423 0.2175 3.70 0.0009 P<0.001,H.S 

30th day  2.6330 1.598 0.4125 4.62 0.0001 P<0.001, H.S 

45th day 3.867 2.401 0.6200 4.49 0.0001 P<0.001.H.S 

60th day 4.900 2.627 0.6782 4.83 0.0000 P<0.001,H.S 

F.U 4.833 2.717 0.7015 4.93 0.0000 P<0.001,H.S 
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Discussion: The work under taken 

is a clinical study,to know the efficacy 

of Triphalachurna with madhu . 

Triphala  was selected for the study as 

it is one of the effective medicine in 

Sthoulya and also available easily.It is 

given in the form of churna as it is 

more economic and can be prepared 

easily.The powder dissolves more 

rapidly in the body fluids than other 

solid dosage form.The rapid dissolution 

increases the blood concentration in a 

shorter time there by action produced 

in lesser time. 

The diagnostic criteria of the obesity 

are body weight, SFT, measurement of 

dakshinabahu,vaksha,udara and spik. 

These were assessed for every 15days 

because of the fear about the dropouts 

and it is done to ensure that the 

patients are following the advices and 

are not having any complications by 

treatment. Measurement of 

dakshinabahu,vaksha,udara and spik 

were selected because in women,the 

fat is distributed characteristically in 

the mammary glands and pelvic region 

and in men it is around the abdominal 

area. 

The anatomical sites of measurement 

of dakshinabahu,vaksha,udara and 

spik are  

1.Dakshinabahu :Measurement half 

way between the acromion and 

olecranon process. 

2. Vaksha: Measurement at nipple line 

in man and at the largest 

circumference above the breast in 

women. 

3. Udara: The largest circumference in 

abdominal area. 

4. Spik: The largest circumference 

below the umbilicus. 

The maximum number of patients 

were found in females and in the age 

group of 28-36 year, this may be due 

to sedentary life in females, which 

begins at the age of +28yrs. 

In the present research work 

maximum patients were married, 

because after marriage due to change 

in physical activity, stress and strain 

people gain the weight. Housewives 

were the major sufferers compared to 

others,this can be due to lack of 

exercise.The classification of the 

patients based on the socioeconomic 

strata showed that highest number of 

patients belonged to the high-income 

group. This may be due to intake of 

high calorie food.Highest incidence of 

obesity among kaphaja constitution 

can be compared with classical 

documentation. 



A CLINICAL STUDY ON EFFICACY OF TRIPHALA CHURNA WITH MADHU IN STHOULYA 

PIJAR/VOLUME-I/ISSUE –IV/March-April-2017 Page 34 
 

Research Article ISSN-2456-4354 

Classification of patients on nidra was 

done on the basis of CCRAS New-delhi 

2002.in the present study maximum 

number of patients had adhikanidra 

which act as one of the important 

factor for developing sthoulya. 

Clinical study:The statistical 

assessment done after every interval 

of 15 days,after administering  

Triphala with Madhu. 

 In the parameter of weight loss,the 

statistical analysis showed p<0.001 

which is highly significant at different 

interval .Which indicates the drug 

Triphala with Madhu showed good 

effect in reducing weight. 

The SFT after treatment, at 15th day 

P<0.005 which was significant but at 

later intervals of  15 days P<0.001 

showed highly significant result. 

Among measurements of 

dakshinabahu,vaksha,udara and spik, 

the statistical analysis of measurement 

of spik showed P<0.001 which was 

highly significant. For udarapradesha 

P<0.005, showed significant result 

where as for Dakshinabahu and 

vaksha P>0.005 not significant. This 

indicates the drug is effective in 

reducing accumulated fat in different 

areas of body, speciallyudara and spik 

where more fat get deposite than 

dakshinabahu and vaksha which may 

require longer duration of 

administration of medicine. 

Conclusion: 

 Obesity is one of the burning problem 

throughout the world which increases 

with age in both the sexes. 

 Drug, diet and exercises are three 

basic modalities necessary for effective 

treatment in obesity. 

 In the clinical observations, 

Triphalachurna with madhu shows 

highly significant results in the 

treatment of sthoulya. 

 SFT and other measurements were 

statistically assessed by student “t” 

test,the p value found to be highly 

significant except D.bahu and Vaksha 

measurements. 

 Triphalachurna and madhu were found 

cheap and easily available, it can be 

used in day today practice effectively. 

 As the efficacy of Triphalachurna with 

madhu has got definite action on 

sthoulya,further studies may be carried 

out in a large number of patients to 

confirm preliminary study. 
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Abstract

Many women of reproductive age suffer from
Dysfunctional Uterine Bleeding (DUB). This is a known
cause affecting fertility, in modern medicine several drugs
are available for its treatment but without satisfactory
result. Gynaecologists are concerned about unwanted
side effects of drugs. Ayurveda the oldest systematic
medical practice, in its classics describe a variety of
treatment etiquettes for DUB. We present here a case
study of a female patient of 28-years-old with excessive
bleeding for more than 2 years and known sterility for 5
years. Case was diagnosed as DUB. She approached our
hospital after failing to get improvement from modern
medicine. She was treated with medication prescribed in
Ayurveda. Her menstrual cycle became regular and
delivered a normal healthy baby in 2 years of time. This
case study proves in Ayurveda treatment is available for
DUB.

Keywords: Menstrual cycle; Ayurveda; Gynaecologists;
Dysfunctional uterine bleeding; Infertility

Introduction
Abnormal uterine bleeding in a woman without no any

cause is termed as Dysfunctional uterine bleeding (DUB) [1,2].
DUB is the diagnosis given to women with abnormal uterine
bleeding in whom no clear etiology can be identified (DUB) [3]
is an abnormality in the frequency, duration or amount of
menstrual blood flow which eventually results in menorrhagia
without any local or systemic disease. DUB has been observed
in both ovulatory and anovulatory cycles. Over the years
menorrhagia has become a frequent complaint. Treatment
includes nonsteroidal anti-inflammatory drugs, oral
contraceptive pills, progestin, danazol (a synthetic androgen),
GnRH agonists, and antifibrinolytic drugs and whose diagnosis,
General physical and pelvic examination reveals no evidence of
organic disease [3]. This decoration of menstrual bleeding is
extremely common immediately following menarche or in the
perimenopausal period, i.e., at the two extremes of
reproductive life. However, DUB can occur in women in the

middle of their reproductive years, most commonly associated
with stress.

Ayurveda, ancient medical science (1000-2000) written
about the length of normal cycle (28-30 days) and duration of
bleeding time (4-5 days). This is tallying with present medical
knowledge [4]. Normally in a healthy girl, menarche appears
between 11 and 15 years, with an interval of 21-35 days and
duration of bleeding about 4-5 days [4]. It is in parlance with
dysfunctional uterine bleeding (DUB), the incidence being
about 30% amongst new patients attending gynaecological
OPD. Incidence of DUB is approximately of 10%-30% [5,6].

Around 1400 B.C. Asrigdara characterized by excessive,
prolonged, and menstrual or inter menstrual bleeding. This is
equivalent to DUB. Irregularity in menstruation may affect
fertility of women. DUB appears any time between puberty
and menopause. Several modern medicines are available, but
always result need not lead to pregnancy [7]. Also, it is
unaffordable for many patients due to high price and some
may exert side effects too. Ayurveda discussed about DUB and
different treatment strategies are mentioned. We opted one of
them where only oral medication was required [8].

Case History
A female patient of age 28-years reported to our outpatient

department of our hospital with complaints of excessive
bleeding during her cycle. She consulted well-known
gynaecologists for the same reason [9,10]. She gave a history
of measles and chickenpox. She experiences irregular cycles
since menarche. Initially it was 2-2.5 months and since last two
years it was once in 12-15 days, associated with mild
abdominal pain and severe loss of appetite these complaints
were aggravated for 8 years, experienced mild lower
abdominal pain, tiredness, irritability, sleep disturbances and
dysmenorrhoea [11]. These complaints aggravated during her
working hours. Impression of USG pelvis report showed no
intrauterine or obvious extra uterine gestation.

On general examination patient was conscious, alert,
oriented to time, place and person. Height (5.4 feet) and
Weight (35 kg) were noted. In Systemic examination on
inspection she was normal, Auscultation peristaltic sounds
heard, Palpation mild tenderness over pelvis, Percussion was
normal.
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On the basis of examination and assessment of clinical
feature, history and clinical reports available we diagnosed the
case as DUB [12]. We followed Ayurveda treatment regimen
for 15 days (Table 1) which included 5 different medicines, 3
were in tablet form (1 tab twice a day) and 2 were in powder
form (10 gm bd), one was in liquid form (20 ml tid). She was
advised to report after 15 days. She reported with improved
appetite, reduction in duration of bleeding (10 days) though
no change was seen in tiredness, sleep and body weight. She
was advised to continue same treatment along with a new
tablet (2 bd HS) for next 30 days (Table 2). She was advised to
report every fifteenth day [13].

After 45 days of treatment results showed further
improvement in appetite, reduction in tiredness and increase
in body weight (1½ kilogram), her menstrual cycle improved to
one and half months where bleeding days were reduced to 7
days (Table 3).

During her next visit she was advised blood investigation in
which Hb% was 10 gm%, thyroid profile was normal, USG of
pelvis showed no obvious sonological abnormality. After
evaluation patient was advised to continue medication for 30
more days.

Table 1 Oral ayurveda treatment regimen for 15 days.

Sr No Oral medicine Dose Duration

1. Tab. Phalatrikadi guggulu [9] 1 BD 15 days

2. Tab. Chandraprabha vati [8] 1 BD

3. Gairika bhasma + Pravala bhasma 10 gm BD

4. Shonitasthapana mahakashaya [11] 20 ml TID

Table 2 Oral ayurveda treatment regimen for 30 days.

Sr
No

Oral medicine Dose Duration

1. Tab. Phalatrikadi guggulu [9] 1 BD 30 days

2. Tab. Chandraprabha vati [8] 1 BD

3. Tab. Nidrodaya yoga [9] 2-tab HS

4. Gairika bhasma + Pravala bhasma 10 gm BD

Table 3 Oral ayurveda treatment regimen for next 15 days.

Sr
No

Oral medicine Dose Duration

1. Tab. Phalatrikadi guggulu [9] 1 BD 15 days

2. Tab. Chandraprabha vati [8] 1 BD

3. Tab. Nidrodaya yoga [9] 2-tab HS

4. Gairika bhasma + Pravala bhasma 10 gm BD

On 76th day she reported with increased appetite decreased
tiredness, further improvement in body weight (2 kg). She
experienced menstrual cycle once a month and bleeding
duration reduced to 6 days. She was further advised to

continue the same treatment for 60 more days [14]. And to
report for follow up every 15 days. She didn’t report for follow
up for 6 months (Table 4).

Table 4 Oral ayurveda treatment regimen for another 15 days.

Sr
No

Oral medicine Dose Duration

1. Phala ghrita [10] 10 ml OD 15 days

2. Tab. Chandraprabha vati [8] 1 BD

3. Ashwagandha churna [12] 5 gm BD

4. Padmakakasta churna [9] 05 gm BD

After 6 months patient reported to OPD with same
complaints and agreed she discontinued the treatment after
improvement. She was advised to continue medicines
prescribed from the beginning of the treatment along with
two new in powder form (10 gms bd) [15]. She was advised to
report every 15 days for assessment.

While continuing the treatment, for 8 months she reported
amenorrhoea for which we advised investigations where UPT
was positive and thus pregnancy was confirmed. The blood
report showed Hb was 9.5 gm% and urine routine were
normal. She was advised to continue medication.

During her next USG was advised which showed 30+3
weeks, presentation was vertex, foetal cardiac activity present,
fundal present, AFI-18.8 cm, EFW-1.6 kg. Her Hb% as 9.6 gm%.

We advised a new system of Ayurveda treatment given for
smooth labour and healthy progeny, which included medicated
oil enema for 5 days (Table 5), medicine for improvement of
appetite, good sleep and lumbago. She had full term normal
delivery, where a male baby of 2.8 kg was born.

Table 5 Oral medicine for smooth labour duration 5 days.

Sr
no

Oral medicine Duration

1. Ksheerabala anuvasana basti 50 ml

Retention time was 8 to 10 hours

5 days for smooth labour

2. Pichu dharana once at night [14]

3. Shatavari kalpa 10 gm with milk [15]

Discussion
DUB is the most common problem for which women seek

medical attention in menstrual function. The probable cause of
abnormal uterine bleeding depends on the age of the patient
[3], was not able to identify any cause foe DUB. The type of an
ovulatory bleeding is physiological and commonly seen soon
after menarche and at premenopausal period. Dysfunctional
Uterine Bleeding has a wide spectrum of presentations that
range from heavy bleeding requiring hospitalisation and which
also disturbs the lifestyle of the patient. The treatment
etiquettes in case of contemporary science usually emphasise
on hormones and ends as symptomatic relief management.
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This will not completely heal the patient and end the burning
issues. Casper correctly pointed out the etiology of
dysfunctional uterine bleeding occurring during ovulatory
cycles is unknown and all medical therapies at present are
necessarily experimental. In this context Ayurveda line of
management can effectively deal with similar case, as shown
in the present case. Here the patient was treated on the base
of “Principle” which detailed in Ayurveda. During the
treatment regimen we advised, as per Ayurveda text, diet
restriction and life style modification. Diet restriction and
further advice milk and ghee (clarified butter) intake, life style
modification included prescribed minimal exercise.

Approach of Ayurveda towards diagnosis and management
of a patient can save the time and money and which act as
nectar. The detail of Ayurvedic medicine prescribed in the
study for treatment (names and dosage) shall be sent on
request. Using Ayurveda medication DUB can be well treated
without any complications.

Conclusion
Excessive menstrual blood loss is a common reason for

women to seek medical help and leads to large demands in
health resources. Ayurvedic medication is a proven as are
effective medicine in treating Dysfunction Uterine Bleeding. In
the present case study remarkable improvement was seen
after two months of treatment and the patient discontinued
the treatment for six months. The same treatment restarted
lead to pregnancy. She was advised to take medicine for
maintenance of pregnancy. She delivered a baby at the end on
active treatment for the period of 8 months. Diet restriction
was followed. This case study showed that Ayurvedic
treatment in combination with life style modifications and diet
restrictions is effective in treating the disease.
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A randomized controlled trial to 
evaluate the efficacy of Karpura Ghrita 
as a topical analgesic with lignocaine 
jelly 2% in posthemorrhoidectomy 
pain
Vivek Rajeshwar Shukla, Amruta Ashok Wali, TajAhmed NoorAhmed Dongargaon

Abstract:
INTRODUCTION: Effective postoperative pain control is an essential component of the care of the 
surgical patient. Uncontrolled pain may cause restlessness and thereby delay in wound healing. 
Haemorrhoids are certainly one of the commonest ailments that afflict mankind. NSAID’s have been 
traditionally been used to relieve pain after minor or major surgery. There are many modes of treating 
the local pain like by lignocaine Jelly2%, glycerine packing, diclofenac suppository which reduces the 
pain but they may bring delayed wound healing. The use of Karpura‑Ghrita is mentioned in classics 
after shastrakriya for Pain (Vedana) management. Hence, this study is planned to evaluate the effect 
of Karpura‑Ghritaan topical analgesic in post haemorrhoidectomy pain.
AIM: To evaluate the analgesic effect of KarpuraGhrita
OBJECTIVES: To evaluate the analgesic effect of KarpuraGhrita with Lignocaine jelly 2% gauze 
packing in post‑operative Haemorrhoidectomy. 
MATERIALS AND METHODS: 30 patients who undergone haemorrhoidectomy under local 
anaesthesia, fulfilling the inclusion criteria were randomly selected from I.P.D of Shalyatantra of KLEU’s 
Shri BMK Ayurveda Mahavidyalaya, Belgavi and divided into Group 1 and Group 2 comprising of 15 
patients each. Group 1 (study group) was treated with KarpuraGhrita gauze packing and Group 2 
(control group) was treated with lignocaine jelly 2% gauze packing after Haemorrhoidectomy. Patients 
were assessed for requirement of 1st dose of analgesic and Pain assessed by Verbal Descriptive Scale. 
OBSERVATIONS AND RESULTS: Pain score by Kruskalwallis multiple comparison test showed 
significant result in both the groups. Pain score between the two groups was evaluated by Mann‑
Whitney U test which showed non‑significant result. 
CONCLUSION:  1. KarpuraGhrita has shown analgesic effect. 

2. Both the drugs have shown significant effect in post haemorrhoidectomy pain 
management.

Keywords:
Hemorrhoidectomy, Karpura Ghrita, lignocaine Jelly 2%, local anesthesia, pain management

Introduction

Effective postoperative pain control is 
an essential component of the care 

of the surgical patient. Inadequate pain 
control, apart from being inhumane, 

may result in increased morbidity or 
mortality. Good analgesia can reduce 
this deleterious effect. The advantages of 
effective postoperative pain management 
include patient comfort and therefore 
satisfaction, earlier mobilization, fewer Address for 
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pulmonary and cardiac complications, a reduced risk 
of deep vein thrombosis, faster recovery with less 
likelihood of the development of neuropathic pain, and 
reduced cost of care.[1]

Hemorrhoids are certainly one of the most common 
ailments that afflict humankind. Hemorrhoids are dilated 
veins within the anal canal in the subepithelial region 
formed by radicles of the superior, middle, and inferior 
rectal veins.[2] The incidence of piles apparently increases 
with age, and it seems likely that at least 50% of people 
over the age of 50 have some degree of hemorrhoid 
formation. Men seem to be afflicted roughly twice as 
frequently as women. Hemorrhoids with grade 3 and 
4, require an operative hemorrhoidectomy to eliminate 
hemmorhoidal symptoms.[3]

In modern medicine, so many drugs are explained 
under analgesics. Nonsteroidal anti‑inflammatory 
drugs (NSAID’S) are one of them. NSAID’s have been 
conventionally been used to relieve pain after minor or 
major surgery.[4] There are many modes of treating the 
local pain like by lignocaine Jelly 2%, glycerin packing, 
diclofenac suppository which reduces the pain but they 
may bring delayed wound healing.[5]

The use of Karpura‑Ghrita is mentioned in classics 
after shastrakriya for Pain (Vedana) management. 
According to Chakradutta, the paste prepared of ghrita 
mixed with the karpura (camphor) in equal quantity, is 
vranavedanashamak in Sadhoyavarna.[6]

Hence, this study is planned to evaluate the 
effect of Karpura‑Ghritaan topical analgesic in 
posthemorrhoidectomy pain.

Methodology

Collection and preparation of drug
Drugs required for the preparation of Karpura Ghrita were 
collected from Belgavi. Identification and authentication 

of the collected drug have been done with the help of 
CRF, K. L. E. s Ayurveda College, Belgavi.

The ingredients of the Karpura Ghrita are:
• Karpura
• Ghrita.

Preparation of Karpura Ghrita.[6]

• Two hundred gram of Karpura was taken in khalwa 
yantra, made in to powder form

• Karpura Churna of 30 samples of each 5 g vial were 
prepared

• Goughrita of 30 samples of each 5 g vial were prepared
• Karpura Ghrita was prepared by mixing equal quantity 

of luke warm 5 gms of Ghrita and 5 g of Karpura in a 
sterile bowl

• Karpura Ghrita was applied over 4 × 4 gauze roll, and 
anal packing was done.

Selection of the patients
In this randomized control clinical trial, 30 patients of 
either sex of American Society of Anesthesiologists Grade I 
or II[7] were selected from indoor patient department 
of Shalya ward who undergone hemorrhoidectomy 
operation under local anesthesia.

Inclusion criteria
• Consented individuals
• Either Sex, Age group between 20 and 60 years
• Hemorrhoidectomy under local anesthesia.

Exclusion criteria
• Subjects suffering from severe systemic diseases such 

as diabetes, hypertension, bronchial asthma, cardiac 
diseases, renal failure, etc.

• Chronic alcoholic and chronic smoker
• Subjects on anti‑depressant and anti‑psychotic drugs
• Subjects receiving regular medication containing any 

analgesic drugs.

Grouping of patients
A total of 30 patients selected for the present clinical 
study were randomly divided into two equal and 
identical groups consisting of 15 patients in each group 
using computer generated block randomization.

Table 2: Pain score in KrapurGrhita
Time Mean±Std. dev Mean Rank Mean Rank diff P Significance
Baseline – 30 min 0 61 0.00 1.0000 Ns
Baseline – 1hr 0 61 0.00 1.0000 Ns
Baseline – 1 hr 30 min 0 61 0.00 1.0000 Ns
Baseline – 2 hrs 0 61 0 1.0000 Ns
Baseline – 3 hrs 0.5333±1.407 70.53 ‑9.533 1.0000 Ns
Baseline – 4 hrs 0.6667±1.234 78.67 ‑17.67 0.6963 Ns
Baseline – 5 hrs 1.2±1.656 88.2 ‑27.2 0.0114 *
Baseline – 6 hrs 0.2667±0.7037 69.6 ‑8.6 1.0000 Ns

Table 1: Pain score in KarpurGrhita (VDS)
Parameter Group P KW test Significance
VDS KarpuraGrhita 0.0007 27.19 ***
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Graph 1: Pain score in Krapur Grhita

Graph 2: Pain score in lignocaine jelly 2%

Graph 3: Requirement time of 1st dose of analgesic

Table 3: Pain score in Lignocaine jelly 2% (VDS)
Parameter Group P KW test Significant
VDS Lignocaine jelly 2% <0.0001 51.02 ****

Group A (Study Group):
• In this group, Karpura Ghrita gauze was applied 

immediately after Hemorrhoidectomy.

Group B (Control Group):
• In this group lignocaine jelly, 2% was applied 

immediately after hemorrhoidectomy.

Methodology
All the patients were assessed thoroughly, and consent 
was taken about the proposed research work. Their age 
(years), weight (kg), and vital status, namely, pulse rate, 
blood pressure, respiratory rate, and oxygen saturation 
were recorded. General condition, physiological, and 
psychological conditions were also recorded. After complete 
satisfaction, the grouping was done as discussed previously.

A total of thirty patients having hemorrhoidectomy were 
randomly allocated before surgery to have postoperative 
packing of the anal canal with either Karpura Ghrita gauze 
roll or with lignocaine jelly 2% gauze roll with 15 patients 
in each group.

Assessment and follow up
Postoperatively, pain was assessed by verbal descriptive 
scale (from 0 to 10) after anal gauze packing, at 0 h, half 
an hour, 1 h, 1½ h, 2nd h, 3rd h, 4th h, 5th h, and after 6th h. 
After that pain was managed as per routine parental 
drug treatment [Figure 1].

Rescue Analgesic: As per ethical sight if the pain was not 
controlled by a control or study drug rescue analgesic in 
the form of injection diclofenac sodium 75 mg I/M given 
and time of administration was recorded.

Observations and Results

Pain scores in Karpura Ghrita group
Pain score by Kruskal–Wallis multiple comparison test 
showed significant result within the group [Table 1].

From baseline till 4th h pain score showed nonsignificant 
result means that Karupra Ghrita has analgesic action till 
4th h from baseline. When compared baseline to 5th h pain 
score showed significant result with mean 1.2 ± 1.656 
and P = 0.0114. This means that the patients started 
complaining of pain at 5th h after application of Karupra 
Ghrita [Graph 1 and Table 2].

Pain scores in lignocaine jelly 2%
Pain score by Kruskal–Wallis multiple comparison test 
showed significant result within the group [Table 3].

Figure 1: Verbal descriptive scale
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From baseline till 4th h pain score showed nonsignificant 
result means that Ligocaine jelly has analgesic action 
till 3rd h from baseline. When compared baseline to 
4th h pain score showed the significant result with mean 
1.6 ± 1.549 and P < 0.0001. This means that the patients 
started complaining of pain at 4th h after application of 
Lignocaine jelly 2% [Graph 2 and Table 4].

Pain scores between two groups
Pain score between the two groups was evaluated using 
Mann–Whitney U‑test which showed the nonsignificant 
result [Table 5].

Requirement time of 1st dose of analgesic
The mean of the 1st analgesic dose requirement 
time (in hours) of all patients in Group 1 and Group 2 
were recorded and statistically compared. Statistical 
comparison on requirement of the first dose analgesic 
time between the groups is nonsignificant [Graph 3 and 
Table 6].

Effect on verbal descriptor scale
This table shows a statistical comparison of difference 
in mean verbal descriptor scale (VDS) Scale between 
the groups by applying Pain scores between two study 
groups (Karpura Ghrita and Lignocane jelly 2%). In 
this study, Mean VDS score of Karpura Ghrita group 
is 2.667 ± 0.3187, whereas in lignocaine jelly 2% group 
is 2.533 ± 0.4125. It shows statistically nonsignificant 
P value so Karpura Ghrita having similar analgesics 
property as compared to lignocaine 2% jelly [Table 7].

Discussion

Pain is an important and most commonly encountered 
undesirable effect in any surgical procedure. 
Postoperative pain is an anticipated and often feared 
consequence in patients undergoing surgery. It is an 
impending warning signal about the existence of a 
problem or threat which needs to be addressed and 
solved to prevent further damage. [8]

The effective treatment of postoperative pain will 
result in real benefits to the patients and surgical units. 
Uncontrolled pain may cause restlessness and thereby 
delaying in wound healing.

The use of Karpura‑Ghrita is mentioned in classics after 
shastrakriya for Pain (Vedana) management. According 
to Chakradutta, the paste prepared of Ghrita mixed 
with the karpura (camphor) in equal quantity, is 
vranavedanashamak in Sadhoyavarna.

Analgesic action of the drug
Lignocaine jelly 2% ‑ lignocaine stabilizes the neuronal 
membrane by inhibiting the ionic fluxes required for the 
initiation and conduction of impulses, thereby effecting 
local anaesthetic action.[8]

Table 4: Pain score in Lignicaine Jelly 2%
Time Mean±Std. dev Mean Rank Mean Rank diff P Significance
Baseline – 30 min 0 61.5 0.00 1.0000 Ns
Baseline – 1hr 0 61.5 0.00 1.0000 Ns
Baseline – 1 hr 30 min 0 61.5 0.00 1.0000 Ns
Baseline – 2 hrs 0 61.5 0 1.0000 Ns
Baseline – 3 hrs 0.2667±1.033 66.23 ‑4.733 1.0000 Ns
Baseline – 4 hrs 1.6±1.549 101.27 ‑40.2 <0.0001 ****
Baseline – 5 hrs 0.5333±1.598 70.73 ‑9.233 1.0000 Ns 
Baseline – 6 hrs 0.1333±0.5164 65.83 ‑4.333 1.0000 Ns

Table 5: Pain score between the two groups was 
evaluated by Mann‑Whitney U test
Time 
points

KarpuraGhrita Lignocane 
jelly 2%

U‑value P‑level

Median Mean 
rank

Median Mean 
rank

Baseline 0.00 15.50 0.00 15.50 112.50 1.0000
30 minute 0.00 15.50 0.00 15.50 112.50 1.0000
1hr 0.00 15.50 0.00 15.50 112.50 1.0000
1 hr 30 min 0.00 15.50 0.00 15.50 112.50 1.0000
2 hrs 0.00 15.50 0.00 15.50 112.50 1.0000
3hrs 0.00 16 0.00 15 105 1.0000
4hrs 0.00 12.9 0.00 18.1 73.5 0.0990
5hrs 0.00 17.4 0.00 13.6 84 0.1763
6hrs 0.00 16.00 0.00 15.00 105.00 1.0000

Table 6: Statistical comparison on requirement of the 
first dose analgesic  time between  the groups
Groups Mean±SD(/Min) t‑value P Remark
Study
Group A

4.667±0.252 0.5789 0.5673 Non Significant

Control
Group B

4.467±02364

Table 7: Statistical comparison of difference in mean 
VDS Scale between the groups by applying Pain 
scores between two study groups (Karpuraghrita and 
Lignocane jelly 2%)
Group Mean±Std. Dev t‑Value P Remark
KarpuraGhrita 
(Study A)

2.667±0.3187 0.2558 0.8000 Non‑Significant

Lignocaine jelly 
2% (Control B)

2.533±0.4125
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Karpura Ghrita ‑ The camphor‑induced desensitization of 
TRPV1 and block of TRPA1 may underlie the analgesic 
effects of camphor. Camphor is known to klnpotentiate 
heat sensation which can be explained by activation 
of heat sensitive transient receptor potential channel. 
TRPV1, TRPV3.[9]

Probable mode of action (Karpura Ghrita)
In shatraabhightajanyavrana there is prakopa of vatadosha 
and raktadhatudushti. Madhura rasa helps in alleviates 
vatadosha and madhura, tikta rasa, sheetaveerya of 
Karpura helps in rectifying raktadushti.[10]

Ghrita alleviates vata by snigdhaguna. It has action on 
raktadhatu due to ashryaashryaibhava of rakta and pitta. 
Therefore, rectifying raktadushti. Ghrita is a media in 
which karpura is dissolved. Ghrita is well known for 
its property of samskrasyaanuvartana, which thereby 
potentiate the action of karpura.

Requirement time of the first dose of analgesic 
drugs
After the effect of anesthesia recedes the 1st dose of 
analgesic was given at the onset of pain. The observation 
recorded suggests that the first dose of analgesic in 
the study group is 4.667 ± 0.252 and in control group 
is 4.467 ± 0.2364 which is statistically insignificant. It 
means that the required time of 1st analgesic dose is same 
in both the groups which suggest that the both drugs 
are having equal analgesic action. Lignocaine acts by 
blocking the nerve fibers and Karpura Ghrita act by its 
anti‑inflammatory action.

Effect on verbal descriptor scale
The effect on VDS in the study group is 2.667 ± 0.3187 
and in control group is 2.533 ± 0.4125 which is 
statistically insignificant. It means that pain threshold 

capacity of Karpura Ghrita and Lignocaine Jelly 2% 
are same.

Conclusion

• Karpura Ghrita have shown analgesic effect
• Both the drugs have shown a significant effect in 

posthemorrhoidectomy pain management.
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Shashti Upakrama Acharya sushrutha
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Gritha Vrana Shodhana Ropana

Vrana Basti Avastha Vrana

Chronic wound management is a difficult task in

surgical practice. Clean wounds heal earlier with a minimum scar as

compared to contaminated/ chronic wound. has dedicated

many chapters for the management of wound and among them

60 treatment procedure is a unique contribution. (oil

pooling on wound) is a unique procedure among these which treats

the wound by virtue of its (cleansing) and (healing) action.

– To understand the importance of in the

management of – The procedure of

and various formulations in the classics which are indicated in the

management of (inflammation), (Abscess)

having cleansing and healing property are enlisted and their importance is

highlighted in the article. - It is easy and effective treatment

procedure which can be practiced on OPD basis and further research can be

carried out by using various formulations.

Chronic wounds, Vrana Basti, Shasti upakrama, wound healing

Wound healing is major problem in surgical practice. It is estimated

that 1 to 2 % of the population will experience a chronic wound during their

lifetime in developed countries[1]. Wound healing is mechanism where the

body attempts to restore the integrity of the injured part. Several factors

affects the normal process of wound healing such as the site of wound,

contamination (foreign bodies/bacterial), local factors like vascular

insufficiency, systemic factors such as malnutrition, Disease like diabetes

mellitus, Immune deficiencies and medications like steroids, adequate tissue

perfusion/oxygenation, proper nutrition, and moist environment are required

to restore the anatomical continuity[2].

is a unique contribution of in the

management of which concentrates on both (Systemic)

and (Local treatment)[3]. Rhythmic flow of

medicated water on body medicated paste medicated

tampoons is mainly explained as in the

(wound cleansing) and (healing stage).

is a unique procedure which is helpful in both (stage) of ,

which is seldom use in routine practice. (decoction), (oil) and

(ghee) are mainly used in and . Hence the

critical analysis of in the various of is needed and
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same is highlighted in the article.

To understand the importance of in the

management of

The various preparations

which are explained in the (

and (The greater

trio of Ayurvedic Treatises) were enlisted and attempt

was done to use these preparations according to

various ( and ) of

Chronic infected wound . Factors like

temperature of the medicaments, Drug and Wound

contact time; Nature of drugs mainly decides the

outcome of treatment. The procedure of

is mainly divided into three steps.

i. Hole towel-1

ii. Surgical Gloves -1 pair

iii. Gauze piece-2×2cms

iv. Pad of 4x4 cm

v. Roller Bandage – 2 inch or 4 inch

vi. Artery forceps-1

vii. Steel Bowl-1

viii. NS-1(500ml)/

ix. Warm /

i. Informed consent

ii. Monitoring of Vitals

Patient should be made to lie in comfortable position

over table. Wound has to be cleaned with normal

saline followed with draping by hole towel.Awell has

to be constructed with wheat flour, height of 2cm and

thickness of about 0.5 cm. Medicament has to be

taken in a bowl and heat is applied indirectly by

keeping bowl in warm on hot water. Lukewarm

medicament is poured into the well by using gauze

piece until the wound completely immerses with

temperature range of 37 -40 c, repeatedly change the

medications after getting cool this procedure is to be

carried for 30 min daily until

(signs of healthy wound) are obtained.

Medicaments should be removed by using gauze

piece, wound and surrounding area is cleaned with

Objective:

Materials and methods:

a) Pre-operative procedure

a. Collection of Instruments

b. Preparation of patient

a) Operative Procedure:

c) Post-operative procedure:

Vrana Basti

Vrana

Taila, Ghrita, Kashaya

Laghutrayi The lesser trio

of Ayurvedic Treatises) Brahatrayi

Avastha Shodhana Ropana Dusta

Vrana ( )

Vrana Basti

Kashaya

Taila Gritha

Shuddha Vrana

Lakshana

o o

normal saline or and keep sterile pad

soaked in the of 4x4 cm gauze piece

over the wound and do bandage. This procedure is

repeated once in a day for consecutive 7- 10 days or

until .

Various formulations used in the different of

are enlisted and can be used accordingly.

[4]

[4] [5]

[6]etc.

[4] [5]

[4] [4]

[4] , etc.

Wound healing is a complex and dynamic process,

with the wound environment changing with the

shifting health status of an individual. Knowledge of

phases like hemostasis, inflammation, granulation

and maturation provides a framework for

understanding the basic principles of wound

healing[7]. The uniqueness of mainly

depends on the factors like Nature of drugs,

temperature of the medicaments, Drug and wound

contact time which helps in both and

. Temperature relieves vasoconstriction

and helps in the nutrition and oxygen supply to the

wound, generation of epithelial cells, repairs of

Extra cellular matrix and hastens the wound

healing[8].

Nature of the drug and wound contact time decides

whether it can be used for or .

used helps in removal of

necrotic tissue, reduces discharge, odema, removes

impediments of wound, increases tissue perfusion,

Promotes angiogenesis, granulation and

epithelisation[9]. used by

virtue of its lipid media keep the wound moist,

pliable and protects wound from external mechanic

stress and acts as barrier for secondary infection,

helps in re-epithelisation, migration of endothelial

cells, dermal myofibroblasts[10].

mainly acts on the local factors of wound like tissue

edema, temperature, hypoxia, dryness, infection and

promotes wound healing.

Kashaya

Jatyadi Taila

Vrana Shuddha Lakshana

Avastha

Vrana

Patolyadi Kashaya ,

Triphaladi Kashaya , Nyagrodadi Kashaya ,

Panchavalkala Kashaya

Durvadi Taila , Jatyadi Taila ,

Karanjadi Ghrita , Gouradya Ghrita , Jatyadi

Ghrita , Ropana Ghrita

Vrana Basti

Shodhanartha

ropanartha

shodhana Ropana

Shodhanartha Kashaya

Ropanartha Taila/Gritha

Vrana Basti

1) -

2) -

Discussion:

Shodhanartha

Ropanartha
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shodhana

ropana

Abhyantar Shodhana

Sthanika Chikitsa Vrana Basti

Vrana

Taila VranaBasti

Vrana

plays a significant role in the

management of wound by virtue of its and

property which influences on wound

outcome. (Internal) (Cleansing)

along with i.e is

essential in the management of chronic wounds.

Various formulations mentioned in the classics can be

utilized for research study.
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Herbal medicines form an important part of most 
traditional systems of medicine. Majority of the world's 
population in developing countries still relies on herbal 
medicines to meet their health needs. They are often used 
to	provide	first-line	 and	basic	 health	 service	 to	people	
living in remote and poor areas. Even in areas where 
modern medicine is available, the interest on herbal 
medicines has been increasing rapidly in recent years 
because	 of	 many	 reasons.	 The	 significant	 contribution	
made by herbal medicines to human health has led to 
increased	official	and	commercial	interest.

Very recently, Centre for Disease Control and 
Prevention (CDCP) warned that the world is staring at 
a post-antibiotic era when common infections will no 
longer have a cure. In addition; drastic changes in life 
style, increased pollution and industrialization; global 
population	 is	 affecting	with	 various	 kinds	 of	 life	 style	
diseases. Unless addressed, the mortality and disease 
burden from these problems will continue to increase. 
Though the conventional systems of medicine have 
ample of drugs to treat such pathologies; these drugs are 
known to develop certain adverse reactions. Considering 
these limitations of conventional drugs, emphasis on 
botanical sources for drug discovery and development 
of	 new	 effective	molecules	 has	 been	 realized	 globally.	
Vinblastine, Reserpine, Atropine, Artemisinin, 
Plumbagin, Morphine, Codeine, Curcumin, Berberine, 
Glycyrrhizin, Digoxin etc. are a few such molecules 
discovered by contemporary scientists and are being 
used in conventional system of medicine.

The Sustainable Development Goals (SDGs) of UNDP 
are the universal call to action to end poverty, protect 
the planet and ensure that all people enjoy peace and 
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prosperity. The SDGs work in the spirit of partnership 
and pragmatism to make the right choices now to improve 
quality of life, in a sustainable way, for future generations. 
They provide clear guidelines and targets for all countries 
to adopt in accordance with their own priorities. WHO also 
emphasized their priority areas by focusing upon Non-
Communicable Diseases (NCDs) and actioned towards 
providing leadership and evidence base for prevention 
and control of NCDs and disabilities. Besides NCDs; 
Antimicrobial Resistance (AMR) that is threatening the 
effective	 prevention	 and	 treatment	 of	 an	 ever-increasing	
range of infections caused by bacteria, parasites, viruses 
and fungi is another concern of WHO. New resistance 
mechanisms are emerging and spreading globally, 
threatening ability to treat common infectious diseases, 
resulting in prolonged illness, disability, and death. 

These two areas including NCDs and AMR can be 
answered by approaches of Ayurveda. Many herbs used 
in Ayurveda are classed as rejuvenators. They are a 
rich source of substances that have several therapeutic 
properties like hepato-protective, nephro-protective, 
cardio-protective,	 chemo-preventive	 and	 other	 effects.	
They are reported to be potential on various systemic 
disorders of hepatic, cardio-respiratory, endocrinal, 
neuro-psychiatric, gastrointestinal systems. They are 
also found to increase quality of life in individuals 
suffering	 with	 various	 forms	 of	 NCDS	 etc.	 These	 can	
form basis for a healthy and curative nutrition also. 
Such experiences provide a substantial basis for their 
safe	 and	 effective	use.	They	 also	 can	be	 supplemented	
as an adjuvant to the main stream of contemporary 
drugs	in	specified	pathologies.	Herbs	with	Rakshoghna,	
Jantughna and Krimighna properties can be explored 
as potential anti-microbial drugs with broad spectrum 
activities. Under public health outreach activities; 
Ministry of AYUSH also focussed upon reducing the 
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incidences of NCDs.

As most of the diseases have multi-factorial causation, 
drugs as a whole (against extract of herbs) acting on a 
number of targets simultaneously is likely to be more 
effective.	Traditional	formulations	are	multi-component,	
thus have special relevance in such cases. Ayurveda with 
its armamentarium can answer and provide promising 
results in many of such situations. Ayurvedic drugs are 
a big ray of hope and can play crucial role in restricting 
complications, and improving quality of life of the 
suffering	population.

This rise in the demand for herbal products has given 
rise to various forms of abuse and adulteration leading 
to bad reputation to the system. Hence, quality control 
and	 validating	 clinical	 efficacy	 for	 establishment	 of	
desired biological activity of herbal medicines becomes 
an essential aspect that needs to be concentrated. Well 

documented observational studies, case reports, case 
series, pharmaco-epidemiological studies will help in 
generating evidences on the actual usefulness of herbal 
formulations	 in	 the	 pathologies	 afflicting	 the	 global	
population.   

Herbs	 as	 potential	 source	 of	 therapeutics	 has	 attained	
a	 significant	 role	 in	 health	 system	 all	 over	 the	 world	
not only in the diseased condition but also as potential 
material	for	maintaining	health.	All	such	efficiencies	of	
herbal preparations in providing long lasting cure for 
specific	 diseases	 need	 to	 be	 compared,	 documented	
and published in standard journals, rather than obscure 
journals. This is the right time to think and discuss 
about the impact of Ayurveda practices in maintaining 
health and preventing chronic diseases. We take the 
opportunity to appeal all researchers to communicate 
their researches in the form of Case Reports that 
disseminate the actual potential of Ayurveda.

Prof Tanuja Nesari
Editor-in-Chief
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All India Institute of Ayurveda,
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E-mail: tnesari@hotmail.com  
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Introduction: Diabetic Retinopathy (DR), the leading 
cause of visual disability in diabetics, is an important 
complication of diabetes mellitus (DM).[1-5] Conventional 
treatment for DR is LASER Photocoagulation, which 
stops	 the	 leakage	 of	 blood	 and	 fluids	 into	 the	 retina,	
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ABSTRACT

Diabetic Retinopathy (DR) is an important complication of Diabetes Mellitus 
(DM). Currently available conventional treatments for DR have certain limitations; 
considering which options from alternative resources are being searched. In Ayurveda, 
DR can be compared with Madhumehajanya timira, for which treatment modalities have 
been mentioned elaborately. In this current case of Madhumehajanya timira, Ayurvedic 
treatment was done along with conventional treatment. A male patient of 61 years 
visited the OPD complaining of defective distant and near vision since six months. 
Based	upon	 the	 history	 and	 clinical	 features,	 he	was	diagnosed	 to	 be	 suffering	 from	
Non Proliferative Diabetic Retinopathy (NPDR) with maculopathy in both eyes. He 
underwent	one	sitting	of	Intra	Vitreal	Triamcinolone	Acetonide	injection	in	both	eyes	
before starting Ayurvedic treatment. Deepana (~stomachic) and Pachana (~digestant), 
Mridu virechana (~mild therapeutic purgation), Shiro virechana (~eliminative nasal 
medication)	 and	 three	 sittings	 of	Pratimarsha nasya (~nasal medication of mild dose) 
with Durvadi ghrita and Takradhara	(~pouring	medicated	buttermilk	over	the	scalp)	were	
the treatment procedures adopted in this case. He was prescribed with Rasayana yoga 
and Pratimarsha nasya with Durvadi ghrita for three months. At the end of the treatment; 
there was improvement in near vision and visual acuity in both eyes. Ophthalmoscopy 
revealed reduction in exudates and hemorrhages. HbA1C was reduced to 7.4 from 
10.3 after treatment. The observations reveal that Ayurvedic approaches are helpful in 
managing Diabetic Retinopathy successfully.

Keywords:

Diabetic Retinopathy, 
Madhumehajanya timira, 
Nasya, Takradhara.

but doesn’t break the root pathogenesis of DR.[6] The 
use of intra-vitreal pharmacotherapies in the last 
decade has revolutionized the management of Diabetic 
Macular Edema (DME) as well as Proliferative Diabetic 
Retinopathy (PDR).[7] These costly procedures improves 
the vision, but are to be applied at regular intervals 
and	are	not	 affordable	by	a	 common	man.	Hence,	 it	 is	
high time to address the management aspects of DR to 
develop	affordable	medical	care.
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DR and other diabetic ophthalmopathies, which lead to 
poor vision, can be taken under the concept of Madhumeha 
leading to Timira.[8] Ayurvedic treatment targets upon 
countering pathogenesis from the root level. In case of 
Madhumehajanya timira, it aims at nourishing capillaries 
enabling the self-maintenance of the system.[9] In this 
case of DR, Ayurvedic treatment was done along with 
conventional medicines.

CASE REPORT

A 61 years old, male reported to the OPD on 16-03-2016 
complaining of gradual painless diminution of distant 
as well as near vision since six months. He was a known 
diabetic and hypertensive and was on oral hypoglycemic 
and anti-hypertensive medicines since eight years. On 
his visit to the OPD, glycemic control was poor. He 
was on Metformin (500mg) twice daily before food and 
Amlodipine (5mg) twice daily after food. He had history 
of Left Ventricular Failure that was treated elsewhere by 
allopathic physicians. He was a chronic smoker, had a 
habit	of	smoking	for	the	past	40-years	(about	10	cigarettes	
per day), which he stopped only about a month before 
the visit to the OPD. There was no family history of DM 
or DR. Patient had defective vision for distant and near 
objects and was diagnosed as a case of Non Proliferative 
Diabetic Retinopathy (NPDR) with maculopathy in both 
eyes	during	September	2015.	He	underwent	one	sitting	
of Intravitreal Triamcinolone Acetonide (ITA) injection 
on 22.02.2016 and on 03.04.2016 for right and left eyes 
respectively. He visited to the OPD enquiring Ayurvedic 
solutions for his condition. Ayurvedic treatment was 
started on 28.05.2016 after taking his consent.

Clinical findings: Patient was afebrile. Pulse was 78/
minute. Respiratory Rate was 18/minute and Blood 
Pressure was 150/90 mmHg. No abnormality was 
noticed in the functioning of respiratory, circulatory or 
digestive systems.

Visual examination: In both eyes distant visual acuity 
by Snellen chart was 6/60. After ITA, distant visual 
acuity remained 6/60 in both eyes. Best corrected visual 
acuity in both eyes was 6/24. Correction for right eye was 
-1.00 spherical/-2.50 cylindrical at 90 degree. Correction 
for Left eye was -1.00 spherical/-2.00 cylindrical at 90 
degree. Pin hole correction without spectacles in both 

eyes was 6/24. Near vision with and without spectacles 
was N36 in both eyes.

Ocular examination: Eyelids, conjunctiva, sclera, cornea 
and anterior chamber were normal in both eyes. Pupils 
were of normal size and of normal reaction. Both lens had 
immature senile cataract (Grade- Cortical -1 by LOCS 
[Lens	Opacities	Classification	System]	III).	Intra	Ocular	
Pressure	 [IOP]	 by	 Schiotz	 Tonometry	was	 14.6	mmHg	
in both the eyes. Direct Ophthalmoscopy revealed 
Non Proliferative Diabetic Retinopathy (NPDR) with 
maculopathy	 in	 both	 eyes.	 RAPD	 (Relative	 Afferent	
Pupillary Defect) and Iris neovascularization was absent 
in both eyes.

Dashavidha pareeksha (~Tenfold Examination): Prakriti 
of the patient was Vatapitta. Pitta pradhana tridosha vikriti 
such as Urdhwaga raktapitta (intra-retinal haemorrhages) 
was observed during the analysis. Satwa (~psyche), 
Sara (~excellence of tissues), Samhanana (~compactness 
of organs), Ahara shakti (~power of food intake and 
digestive functions), Vyayama shakti (~power of 
performing exercises), Satmya (~suitability) and Pramana 
(~measurements of body organs) of the patient were of 
Madhyama (~moderate) level.

Ashtavidha pareeksha (~Eightfold Examination): 
Nadi (~pulse), Mutra (~urine) and Shabda (~voice) 
were Sadharana (~normal). Bowels were regular, Jihwa 
(~tongue) was Anupalepa (~non-coated), Sparsha (~touch) 
was Anushna sheeta (~normal temperature), Akriti (body 
built) was Madhyama (~moderate) and Drik (vision) was 
Heena (~diminished vision).

Sroto pareeksha (~Examination of body channels): 
Raktavaha srotas (~blood circulating channels) is involved 
in this manifestation and the pathology is Vimarga 
gamana	 (~flowing	 abnormal	 or	 in	 opposite	 directions)	
that possibly manifested as haemorrhages in retina.

Diagnostic assessment: Fasting blood sugar was 
126mg/dl, PPBS was 210 mg/dl and HbA1C was 10.3. 
Urine sugar was nil. Serum triglycerides were 75mg/
dl.	 Other	 hematological	 findings	 were	 within	 normal	
limits.	 Fundus	 examination	 was	 done	 that	 confirmed	
the diagnosis of NPDR in both eyes [Fig. 1-2]. Optical 
Coherence Tomography [OCT] reported severe Diabetic 
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macular	 oedema	 with	 sub-foveal	 fluid	 in	 both	 eyes	 
[Fig. 3].

Therapeutic intervention: The interventions adopted in 
the present case are placed at Table-1.

At the end of this treatment procedure; Nasya for further 
seven days and Takra dhara	for	fifteen	days	was	repeated	
in the next two months. Two follow-ups were done with 
an interval of 15 days.

RESULTS:

There was improvement in near vision and visual acuity 
in both eyes [Table - 2]. Fundus examination revealed 
reduction in exudates and hemorrhages in both eyes 
[Fig. 4-5]. HbA1C was reduced to 7.4 from 10.3 after 
three months of treatment. Visual acuity was maintained 
during the follow-up period. 

DISCUSSION:

The line of management in Timira includes Snehana 
(~oleation), Rakta mokshana	 (~blood-letting),	 Virechana 

(~therapeutic purgation), Nasya, Anjana (~ocular 
ointment), Shiro basti (~retention of medicated oil over 
scalp), Basti (~therapeutic enema), Tarpana (~retention of 
ghee over eyes), Lepa (~medicated paste) and Seka (~ocular 
irrigation) that are to be followed repeatedly[14] of which 
Snehana, Virechana (koshta shodhana and shiro virechana), 
Nasya, Pratimarsha nasya and Takra dhara were followed 
in this case. It is said that, Snehana is to be preceded by 
Rookshana (~dehydrating) in conditions of Kaphamedo 
vridhi.[15] Considering Pitta pradhana vikriti of the patient, 
Koshta shodhana was done with Avipattikara churna. Koshta 
shodhana expels out accumulated Kleda (~moisture) from 
the body, which possibly helps in reduction of macular 
oedema. Moreover, as the features of Madhumehajanya 
timira are similar to Urdhwaga raktapitta; Koshta shodhana 
was used as Pratilomahara chikitsa.[16] Snehana was done by 
administering Rasayana yoga along with Ghrita. Rasayana 
yoga [Table - 3] is an experience based powdered herbo-
mineral combination being practiced at Institute for 
Post Graduate Teaching and Research in Ayurveda, 
Jamnagar. Madhu was added to Rasayana yoga as an 
adjuvant considering its Chakshushya (~congenial to 
eyes)	 properties.	 Different	 components	 of	 Rasayana 

Table 1: Therapeutic interventions adopted

Procedure Medicine used Duration Posology

1. Deepana pachana Shiva kshara pachana 
churna[10]

Seven days Six grams with hot 
water twice daily before 
food

2. Koshtha shodhana Avipattikara churna[11] Next	five	days Five grams with hot 
water at 6 AM

3. Shiro virechana Anu taila[12] Next seven days Six drops instilled in 
each nostril at 9 AM

4. Nasya Durvadi ghrita[13] After Shiro virechana, a gap of 
one week was given followed 
by Nasya for seven days

Six drops instilled in 
each nostril at 9 AM

5. Takra dhara Siddha takra Next 15 days 30 minutes  at 9 AM

6. Shamana yoga Rasayana yoga Started after Koshta shodhana 
and was continued along with 
other procedures for three 
months

Three grams of powder 
with two grams of 
Madhu	and	five	grams	of	
Ghrita at bed time

7. Pratimarsha nasya Durvadi ghrita[13] Started along with Takra dhara 
and was continued for three 
months

Two drops instilled in 
each nostril at 5 PM
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Table 2: Improvement in vision

Right Eye Left Eye

Before Treatment After Treatment Before Treatment After Treatment 

DV 6/60 6/24 6/60 6/24 
BCVA 6/24 6/12 6/24 6/12 
PH 6/24 6/18 6/24 6/18 
NV N36 N8 N36 N8 

DV- Distant Vision; BCVA- Best Corrected Visual Acuity; PH- Pin Hole Correction; NV- Near Vision

Table 3: Ingredients of Rasayana yoga

Drug Botanical Name Part Used Proportion

1 Haritaki Terminalia chebula Retz. Dried pericarp 1 part

2 Amalaki Embilica officinalis Gaertn. Dried pericarp 2 parts

3 Vibhitaka Terminalia bellerica Roxb. Dried pericarp 1 part

4 Haridra Curcuma Longa Linn. Dried rhizome 1 part

5 Guduchi Tinospora cordifolia [Thunb] Miers. Dried stem 1 part

6 Musta Cyperus rotundus Linn. Dried rhizome 1 part

7 Yastimadhu Glycyrrhiza glabra Linn. Dried root 1 part

8 Vasa Adathoda vasica Nees. Dried leaves 1 part

9 Swarna makshika - Calcined copper pyrite 0.041 part

Table 4: Ingredients of Siddha takra

Drug Botanical Name Part used Proportion

1 Musta Cyperus rotundus  Linn. Dried rhizome 1 part

2 Amalaki Embilica officinalis Gaertn. Dried pericarp 1 part

3 Yashtimadhu Glyccrrhiza glabra  Linn. Dried stem 1 part

4 Daru haridra Berberis aristata DC. Dried stem 1 part

5 Lodhra Symplocus racemosa Roxb. Dried stem bark 1 part

6 Vasa Adathoda vasica Nees. Dried stem, leaves 1 part

7 Chandana Santalum album Linn. Dried heartwood 1 part

8 Utpala Nymphaea caerulea Sav. Dried	flower 1 part

25	gms	of	powder	of	the	ingredients	numbered	1	to	8	of	above	added	in	one	litre	of	buttermilk	and	one	liter	of	
water,	mixed	thoroughly,	kept	overnight,	filtered	in	the	morning	and	used	in	the	procedure	of	Takra	dhara.
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yoga possesses Pramehaghna property.[17-20] Possibly, this 
combination might have caused reduction in blood sugar 
and changes in HbA1C [Graph 1].

Rasayani daurbalya (~weakness of vascular channels) is 
the basic pathogenesis in DR and Rasayana yoga might 
help in strengthening vascular channels and prevent 
further progression of disease. Shiro virechana was done 
with Anu taila owing to its properties of Indriya sroto 
pravesha (~permeating into minute channels).[21] Nasya 
was done with Durvadi ghrita, that is Raktapitta hara and 
may help in absorption of intra retinal haemorrhages.
[22] Takra dhara with Siddha takra [Table - 4] is selected 
as it has got special indication in Netra rogas (~eye  
diseases).[23] The reduction in macular oedema and 
hemorrhages	 may	 be	 attributed	 to	 drugs	 present	 in	
Siddha takra like Chandana, Vasa, Utpala and Lodhra that 
can pacify Shopha	 (~inflammation)	 and	 Raktapitta.[24-27] 
The improvement in near vision may be due to reduction 

Graph 1: Changes observed in blood sugar profiles

Fig.1: Fundus photo 
Right eye before 
treatment. Red 
arrow-Hemorrhage, 
Yellow arrow-
exudates

Fig. 2: Fundus photo 
Left eye before 
treatment. Red 
arrow-Hemorrhage, 
Yellow arrow-
exudates

Fig. 3: OCT Right 
and Left eye before 
treatment. Severe 
DME with sub-foveal 
fluid	was	noticed

Fig. 4: Fundus 
examination of Right 
eye after treatment 
showing reduced 
hemorrhage and 
exudates

Fig. 5: Fundus 
examination of Left 
eye after treatment 
showing Reduced 
hemorrhage and 
exudates

in macular oedema. Pratimarsha nasya strengthens visual 
acuity (drishtibala) by doing Sroto shodhana (maintaining 
the functioning of ocular structures).[28] This might be 
the reason why the visual acuity was maintained in the 
follow-up period also. 

Patient was using conventional anti-diabetic and 
anti-hypertensive drugs throughout these days of 
Ayurvedic management. No adverse events or drug-
drug interactions were noticed during the course of 
treatment and follow-up period too. This reveals that 
the conventional and traditional drugs concomitantly 
used in this case are not interacting with each other. 

CONCLUSION:

Thus, it can be concluded that Ayurvedic approaches 
are helpful in managing complications like Diabetic 
Retinopathy. This study emphasizes on the importance 
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of integrated approach in healthcare. Considering such 
beneficial	activities	of	Ayurveda	approaches;	 there	 is	a	
need to undertake collaborative researches to generate 
evidences at larger scale in the management of Diabetic 
Retinopathy.
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Introduction:	Ulcerative	Colitis	(UC)	is	an	inflammatory	
bowel disease, which can persist for years. Incidences of 
ulcerative colitis are increasing at an alarming rate due 
to erroneous dietary habits and faulty lifestyle.1 Studies 
reported that prevalence rate of ulcerative colitis is 44.3 
per 100000 inhabitants in Punjab and in other parts of 
North India, which is not much less than that reported 
from Europe and North America.2 UC causes rectal 
bleeding and mucus discharge, sometimes accompanied 
by tenesmus. In severe cases; anorexia, malaise, weight 
loss and abdominal pain occur, and the patient becomes 
toxic with fever, tachycardia and signs of peritoneal 
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ABSTRACT

Ulcerative	 Colitis	 (UC)	 is	 a	 chronic	 inflammatory	 bowel	 disease,	 which	 pursues	 a	
protracted	relapsing	and	remitting	course.	Inflammation	invariably	involves	the	rectum	
(proctitis) and may spread proximally to involve sigmoid colon (procto-sigmoiditis) 
and in some cases, it involves whole colon (pancolitis). The major symptom of ulcerative 
colitis is blood in stools. Currently there is no medical cure and Ayurveda treatment 
approaches are helpful in such diseases. A male patient of 27 years old complaining 
of bleeding per rectum and colicky pain in abdomen visited the OPD. Earlier medical 
examinations	diagnosed	him	to	be	suffering	from	UC.	He	was	on	allopathic	medicines	
since three years with remissions and exacerbations in the condition. Due to resemblance 
of the signs and symptoms; it was compared with Raktatisara and accordingly the case 
was treated. Nilotpaladi yoga with Goat milk along with Piccha basti was administered 
for a month, which resulted in complete remission of signs and symptoms. The report 
of	sigmoidoscopy	also	showed	positive	findings.	This	reveals	that	Ayurveda	treatment	
modalities	 can	 play	 a	 significant	 role	 in	 such	 conditions	where	 successful	 treatment	
facilities are minimal in other medical systems.  

inflammation.3 The prevalence of age of onset of UC 
is mainly between 15 and 30 years and second peak 
prevalence occurs between the age of 60 and 80 years. 
The male to female ratio for ulcerative colitis is 1:1.4 The 
prevalence of UC is increasing at an alarming rate and 
allopathic line of treatment including administration of 
steroids in the form of oral high dose of prednisolone 
and	 enemas	 etc.	 is	 not	 proved	 to	 be	 effective	 in	 the	
management and puts a huge burden on the health of the 
patient.5-6 It possesses a big challenge for medical health 
professionals due to its high morbidity and mortality. 
The	highest	mortality	is	during	the	first	years	of	disease	
and in long duration due to risk of colon cancer.4 
Hence, there is a need for other modes of treatment that 
can manage such conditions satisfactorily. Ayurveda 
described Raktatisara (~haemorrhagic diarrhoea), which 
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has symptoms similar to ulcerative colitis i.e. Shula 
(~pain in abdomen), Gudapaaka (~burning sensation in 
rectum) and Trishna (~excessive thirst).7 In this current 
study, Nilotpaladi yoga with Piccha basti have been used 
in the management. 

CASE REPORT

A 27 years old hindu, male, married, farmer by occupation 
visited OPD on 06th Feb, 2017 complaining of bleeding per 
rectum associated with mucus, abdominal pain while 
taking meal and generalized weakness since 2013. There 
was no positive family history. Patient had frequent habit 
of eating spicy, oily and outside junk food.

Colonoscopy and Esophago-gastro duodenoscopy 
reports	 confirmed	 that	 the	 patient	 is	 suffering	 from	
severe	diffuse	gastritis	and	ulcerative	pancolitis.	

He was being managed with daily oral Mesalazine 
(4.8 g) and Prednisolone (40mg) and Hydrocortisone 
(Cortenema) rectal enema during bed time for last three 
years. This treatment didn’t provided much relief in his 
signs and symptoms.

On general examination; no pallor, icterus, oedema, 

clubbing were present. No lymph nodes were palpable. 
Blood pressure was 90/60 mmHg, pulse rate was 68/min 
and Respiratory rate was 20/min.

Systemic examination: On gastrointestinal examination; 
pain and tenderness was felt in lower abdomen. No 
abnormal functioning of Respiratory, Cardiovascular 
and Central Nervous Systems was noticed.

Table -2: Histopathology reports before starting the treatment

Biopsy Date 13/02/14 Date 11/11/14 Date 17/02/17

Gross – Received nine grey white soft tissue bits 
each measuring 0.2x0.1 cm. A/E in1 block

Received six pale-white tissue 
pieces each measuring 0.2 cm

Microscopic – Section show fragmentation of colonic 
mucosa shows extensive ulceration. There 
is crypt distortion with cryptitis and crypt 
abscess formation. Lamina propria shows 
dense	 infiltrates	 of	 lymphocytes,	 plasma	
cells, neutrophils and eosinophils. There 
are no granulomas.

Section shows six fragments of 
distal colonic mucosal biopsy 
markedly irregular surface mucosa, 
dense	mixed	inflammatory	infiltrate	
of lamina propria with presence of 
cryptitis, crypt distortion and focal 
crypt loss. Focal basal plasmacytosis 
is evident.

Impression Strongly 
suggestive of 
active ulcerative 
colitis

Features	 are	 suggestive	 of	 inflammatory	
bowel disease. Morphology in favor of 
ulcerative colitis

Suggestive of ulcerative colitis, 
active phase

Advice – Suggested clinical correlation Clinico-serology correlation

Table- 1: Blood investigation reports before treatment

Parameters Date

Hb (g/dl) 13.3

RBC (mill/microl) 4.88

TLC (microlite) 5800

Neutrophils (%) 50

Lymphocytes (%) 36

Eosinophils (%) 11

Monocytes (%) 3

HBsAg Non-reactive

Hepatitis C Virus Negative

HIV Negative
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Ashtasthana pariksha: Nadi was Vata pittaja, Mala was 
of Raktavarna with Ama associated with mucus and Jihva 
was Ruksha.

INVESTIGATIONS

Before starting the treatment; routine hematological 
tests were done. (Table-1). On visit, the patients had 
histopathology reports with him. Stool for occult 
blood was done before starting and at the end of 40th 
day of treatment. Colonoscopy and Esophago-gastro 
duodenoscopy reports were with the patient. A brief of 
the hematological observations is placed at Table-2. 

TREATMENT:

Table-3 depicts the treatment followed in this case. 
Besides medicines; patient was advised to consume 
light diet like Khichdi (made up of rice, green gram, 
water	and	turmeric	powder	in	a	specific	proportion)	
during the treatment period. Spicy, oily and junk 
food was avoided.

Table 3: Treatment adopted

Date Given Treatment 

06/02/17 First 5 days Powdered combination of Triphala (5gm), 2 gm of Laksha (Laccifer lacca Kerr.) and 250mg 
of Shankha Bhasma twice daily after lunch and dinner for 5 days along with 20ml of 
Tambula patra swarasa (fresh juice of Piper betel Linn.)

15ml of Syrup Kutaja Bilwa (a proprietary Ayurvedic formulation) twice daily for 
5 days after lunch and dinner. The ingredients of the syrup are: Kutaja (Holarrhena 
antidysenterica Linn. Wall), Bilwa (Aegle marmelos Corr.), Mustaka (Cyperus rotundus 
Linn.), Dadima (Punica granatum Linn.), Trapusha (Cucumis sativus Linn.) 

11/02/17 6th to 40th day Piccha basti	in	modified	form	having	following	ingredients	after	dinner	for	35	days
i. 250ml of Goat Milk
ii. 20gm of Honey
iii. 10gm powder of Kutaja
iv. 10gm Mocharasa (Salmalia malabarica	Schott	&	Endl.)
v. 20gm powder of Shatavari (Asparagus racemosus Willd.)
vi. 10gm powder of Pippali (Piper longum Linn.)
vii. 40gm paste of Yasthimadhu (Glycyrrhiza glabra Linn.)
viii. 20ml of Jatyadi ghrita

Nilotpaladi yoga (3gm) twice daily after lunch and dinner for 30 days along with Goat 
milk. Nilotpaladi yoga is made up of Nilakamala (Nymphaea nouchali Burm. f.), Mocharasa 
(Salmalia malabarica	 Schott	 &	 Endl.),	 Lajavanti (Mimosa pudica Linn.), Kamalakesara 
(Nelumbo nucifera Gaertn.)

RESULTS:

Bleeding per rectum was stopped after three days of 
administration of Piccha basti. Severity of abdominal 
pain was decreased. After 15th days of basti, patient was 
discharged from the hospital and advised to continue 
Piccha basti and oral intake of Nilotpaladi yoga. Patient’s 
attendant	 was	 showed	 and	 trained	 the	 procedure	 of	
administering Basti in the hospital and advised to 
administer it at home for the next 20 days. Oral intake of 
Nilotpaladi yoga was continued during this time.

The patient reported back to OPD after 20 days with no 
abdominal pain and no bleeding per rectum. He was 
admitted	 in	 the	 hospital	 for	 follow	 up	 and	 condition	
of investigations. Analysis of stool for occult blood 
and sigmoidoscopy were done. Stool for occult blood 
was negative, which was positive before starting 
the	 treatment.	 Considering	 financial	 constraints;	
colonoscopy could not be done. The patient was followed 
for the next three months and he became free from all 
symptoms.	Table-4	gives	a	 comparison	on	 the	findings	
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of Sigmoidoscopy done before and after the treatment. 

DISCUSSION

Charaka has described use of Piccha basti in Pravahika 
(~dysentery), Gudabhransha (~rectal prolapse), 
Raktatisara (~haemorrhagic diarrhoea) and Jwara 
(~fever).8 If diarrhoea persists in spite of administration 
of Anuvasana basti and Samsarjana karma; Picchabasti is 
advocated exclusively when Vata shlesma vibandha, Shula 
and Pravahika persists.9-10 Sushruta has also advocated 
using Piccha basti in Raktatisara (~haemorrhagic 
diarrhoea) specially when the patient passes blood in 
small amounts associated with pain and obstructed 
flatus.11

Before starting the treatment; all the conventional 
drugs were withdrawn and a powdered combination 
of Triphala, Laksha (Laccifer lacca Kerr.) and Shankha 
bhasma (calcined conch shell) was administered along 
with Tambula patra swarasa (fresh juice of Piper betel 
Linn.)	for	the	first	five	days.	From	the	6th day onwards, 
Piccha basti with oral administration of Nilotpaladi yoga 
was continued for the next 35 days. The composition of 
Piccha basti	was	modified	by	replacing	Ghrita with Jatyadi 
ghrita,	considering	its	wound	healing	effects.12

Ingredients of Piccha basti have certain unique properties 
that helped in healing the ulcers of UC. Mocharasa (Resin 
of Salmalia malabarica	Schott	&	Endl.)	acts	as	Vrana ropaka 
(~wound healing) due to its Kashaya rasa and Sheeta 
virya.13 It is one of the drugs categorized under Shonita 
sthapaka gana (a group of drugs that act as haemostatics).14 

Studies	established	Antioxidant	and	Anti-inflammatory	
actions of Mocharasa.15 Yasthimadhu (Glycyrrhiza glabra 
Linn.) is Vata pitta shamaka as well as Shothahara and is an 
anti-inflammatory	drug.16

Ghrita stimulates Agni, besides possessing properties 
like Balya and Vrana ropana	 (healing	 effect).17 Charaka 
described Ghrita as a best Vata pitta shamaka dravya.18 
Jatyadi ghrita in Piccha basti is helpful in cleaning and 
healing the ulcers which have small openings, situated 
on vital spots, which have exudation, deep seated, 
painful and having sinuses.19

Time of administration of Pichha basti was not mentioned 
in classical texts. So, we have decided the timings of 
administration of Piccha basti based on the previous 
experiences in successfully treating UC, where Piccha basti 
was given after dinner. No inconveniences were observed 
in giving Basti after dinner in that case. Giving Piccha basti 
after dinner also helps in retaining the medicaments for a 
longer duration. In the current case, Piccha basti was given 
at around 8 PM and was retained by the patient for 8 to 9 
hours.

After 35 days of administration of Piccha basti; abdominal 
pain while taking food was reduced and patient started 
taking solid foods like Chapatis. Patient’s weight was 
increased from 45 to 48 kg after 40th day of treatment. 
Sigmoidoscopy was done before starting Piccha basti, 
which showed loss of vascularity with increased friability 
with erosion and rectum. Increased mucosal erythema & 
oedema in sigmoid colon indicating Proctocolitis. After 
35 days of the above treatment, normal mucosa and 

Table 4: Sigmoidoscopy reports before treatment and after treatment

Sigmoidoscopy Before treatment After treatment
Date 21/10/13 10/02/17 30/03/17

Findings The mucosae show extensive 
ulceration, vascular congestion, 
mucosa are extremely friable 
and at places show pseudo-
polyposis. The submucosa 
appears	 firm	 on	 punching	
biopsy suggesting underlying 
fibrosis

Examined upto sigmoid 
colon. Loss of vascularity 
with increased friability with 
erosion in Rectum. Increased 
mucosal erythema & oedema 
in sigmoid colon

Examined upto sigmoid 
colon. Mucosa / vascularity 
are normal

Impression Severe active Chronic Ulcerative 
Colitis (Grade IV)

Proctocolitis Normal study
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vascularity was observed. Looking into these changes, 
Basti was stopped.

CONCLUSION

Ulcerative	 colitis	 is	 a	 chronic	 inflammatory	 bowel	
disease, whose aetiology is unknown. The dietary habits 
of the patient i.e. frequent consumption of spicy, oily, 
junk food may be a predisposing factor of Ulcerative 
colitis. On the basis of results observed in this case; it can 
be said that, Ayurvedic management with Piccha basti 
and Nilotpaladi yoga	are	effective	in	the	management	of	
UC.	These	approaches	are	 safe,	 cost	 effective	and	easy	
to follow. The patient was followed up for 5 months 
and there were no recurrences of symptoms. As this is 
a single case study, there is a need for more number of 
patients	 to	 establish	 the	 effectiveness	 of	 combination	
of Piccha basti and Nilotpaladi yoga in the management 
of UC. This case report serves as a lead for further 
researches.
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Introduction: Bicytopenia is an haematological disorder 
marked by reduction of any two of the blood components; 
Hemoglobin below 10 g/dL, Absolute Neutrophil Count 
1 x 109 or lower, Platelet count 100 x 109/L or below.1,2 
The etiology of cytopenia is multifactorial and is related 
to abnormal progenitor stem cells with subsequent 
bone	 marrow	 insufficiency,	 hematopoietic	 growth	
factor	 deficiency,	 and	 hypersplenism.	 Other	 clinical	
manifestations include autoimmune syndrome, which 
could be manifested as vasculitis or arthritis, osteolytic 
bone lesions can occur rarely.1

The decrease in red blood cells, resulting in low 
levels of Hemoglobin (Hb) in blood is termed as 

Keywords:

Ayurveda,
Bicytopenia,  
Case report, 
Leucopenia, 
Rasa shastra, 
Thrombocytopenia

Management of Bicytopenia using metal based Ayurvedic formulations

Balendu Prakash*, Anish Maru1, Shikha Prakash, Sneha Tiwari

VCP Cancer Research Foundation, Turner Road, Clement Town, Dehradun,1Action Cancer Hospital, Paschim Vihar, 
New Delhi, India

*Correspondence: Email : balenduprakash@gmail.com, Mobile: +91 9837028544

ABSTRACT

Bicytopenia	is	a	disorder	of	hematopoietic	system	and	is	reflected	by	lowering	of	any	
two of hemoglobin (below 10 g/dL), white cells (3.5-10.5 billion cells/L) and platelets 
(below 100 x 109/L) in peripheral blood. It is usually treated using corticosteroids, growth 
factors, immune-suppressants, nutritional supplements, periodical blood transfusion 
and	bone	marrow	transplantation.	However,	these	treatments	have	limited	effects	and	
may	cause	moderate	 to	 severe	 side-effects.	A	young	Non	Resident	 Indian	male	of	28	
years	old	opted	 for	Ayurvedic	 treatment	 for	Bicytopenia	 as	first	 choice	of	 treatment,	
with the consent of a leading oncologist. The patient was prescribed a combination of 
Herbo-Mineral Formulations (HMFs) along with a regulated diet and lifestyle. Patient 
has completed fourteen months of Ayurvedic treatment and now leads a normal life. 
No	adverse	effects	were	noticed	during	the	treatment	and	follow-up	period	too.	Further	
controlled	pilot	studies	are	required	to	establish	proof	of	efficacy	in	a	systematic	way.

anaemia characterised by exhaustion, fatigue, loss of 
appetite or shortness of breath. Decrease in platelets 
or thrombocytopenia often leads to rashes, petechiae, 
purpura and bleeding tendency and the decrease in 
white cells may lead to recurrent infections.3

The treatment of idiopathic bicytopenia involves the 
use of growth factors, immunosuppressive therapy, 
corticosteroids, nutritional supplements and regular 
blood component therapy.4 However, such treatments 
have their own limitations and grave consequences. In 
such conditions, Bone Marrow Transplantation (BMT)  
remains the only treatment option. BMT from a matched 
donor reportedly has a good prognosis in the treatment 
of cytopenias. In absence of perfectly matched donor; 
risk for complications is high.4 The overall survival of 
patients cannot be predicted.
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Case Report

A 28 years old Indian male, who was living in Saudi 
Arabia for two and a half years was incidentally 
diagnosed for bicytopenia during routine blood 
check-up at a hospital in Saudi Arabia (Hb - 8.6 g/dL, 
platelet - 20,000/µL). His haematology report showed 
Anisocytic Anaemia (ICD 10 code: D64.9) with mild 
to moderate thrombocytopenia (ICD 10 code: D69.6). 
The patient went for second opinion at another 
hospital in India and got haematological indices and 
bone marrow examination done. Flow cytometric 
analysis	did	not	show	any	abnormality,	deficiency	of	
GPI-linked antigens on granulocytes and monocytes 
suggesting absence of clone of Paroxysmal Nocturnal 
Hemoglobinuria (PNH). Serum Lactic Dehydrogenase 
- 896.60; Lactate Pyruvate - 692.5 U/L. Bone Marrow 
Aspirate and biopsy report depicted erythroid 
hyperplasia and adequate megakaryocytes (BMA # 
536/2015; Lab Ref No. 1051518; BLK Super Specialty 
Hospital,	 New	Delhi);	 peripheral	 blood	 film	 showed	
microangiopathic haemolytic anaemia. However, no 
specific	cause	could	be	established	for	bicytopenia.	At	
this point, patient was clinically asymptomatic except 
unexplained fatigue.

The patient consulted hematologist and other experts 
who could not established the aetiology of the problem 
and advised for plasmapharesis and BMT. After 
deliberate discussion, the patient opted for Ayurvedic 
treatment (AYT) with the consent of Hemato-oncologist. 
He underwent Rogi pariksha involving Darshana 
(observation), Sparshana (touching) and Prashna 
(interrogation).5 On examination, he was found to have 
Pitta dominant pulse.6 On palpation, tenderness was 
found below the costal margin on the right side at the 
mid clavicular line in right hypochondrium area of 
abdomen	 indicating	 inflammation	 in	 gall	 bladder	 and	
at the ilio-caecal junction. The patient was vegetarian, 
non-alcoholic and non-tobacco user. He was living in 
Saudi Arabia for the past two and half years. He had 

no previous history of any illness and his parents did 
not share any close kinship. His mother had been 
diagnosed for Acute Promyelocytic Leukemia (APML) 
at the age of 42 year and has completed nine years of 
Ayurvedic treatment, with complete remission. The 
baseline blood tests for Hemogram and Vitamin D3 at 
the commencement of the treatment showed Hb - 9.70 
g/dL, Platelet count - 56 thou/mm3 and Vitamin D3 - 
<10.50 nmol/L. Hemoglobin HPLC test turned out to be 
normal.

Management of the disease

The patient was prescribed with an Ayurvedic proprietary 
formulation Tablet Kidgrow (500 mg) (Table 1) three 
times a day and Ajeernari vati7 (500 mg) three times a day 
for Deepana and Pachana before starting the main course 
of	treatment.	From	the	first	day,	process	of	Gall	Bladder	
(GB)	flush	has	been	started,	which	is	an	eight-day	process	
used in Chinese system of medicine.8 Besides, he was also 
given	Albendazole	400	mg	for	deworming	on	the	first	and	
second day at bedtime. Patient had six purgations on the 
eighth	day	of	GB	flush.	On	Day	9,	the	tenderness	below	
the costal margin on the right side at the mid clavicular 
line in right hypochondrium area of abdomen and at the 
ilio-caecal junction was not felt on palpation. The patient 
experienced lightness in the body, improved appetite, 
good sleep and increased energy. He was discharged on 
Day 9 and was prescribed Siddha makaradhwaja9 powder 
125 mg twice, with an Ayurvedic proprietary formulation 
Capsule Numax (250 mg) three times a day, Kamadudha 
rasa10 250 mg twice a day and Abhraka bhasma11 125 mg 
twice a day with regulated diet (Table 2). Patient has 
completed fourteen months of Ayurvedic treatment till 
date. He was prescribed strict isolation with complete 
psychological	 and	 physical	 rest.	 Tea,	 coffee,	 aerated	
drinks, reheated food, packaged foods and drinks, onion, 
tomato and garlic were restricted in his diet. He was also 
prescribed Cholecalciferol12 (Vitamin D3 supplement) 
60,000 IU per week with 100gm of milk cream for sixteen 
weeks and was advised periodical blood examination 
from the same pathology lab.
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Table 1: Composition of Kidgrow Tablet and Numax Capsule

Composition of Kidgrow Composition of Numax

250mg of Kidgrow tablet is made from Piper retrofractum 
dried seed powder (20mg), Apium graveolens dried seed 
powder (20mg), Zingiber officinale rhizome powder 
(15mg), Piper nigrum dried leaf powder (15mg), Piper 
longum dried fruit powder (15mg), Piper longum dried 
root powder (15mg), Ferula foetida resin (15mg), Plumbago 
zeylanica dried bark powder (15mg), rock salt (15mg), 
Souvarchala lavana (15mg), Bid lavana (15mg), Audbhida 
lavana (15mg), common salt (15mg), Ammonium chloride 
(15mg), Potassium carbonate (15mg), Sodium carbonate 
(15mg),	 processed	 in	 quantity	 sufficient	 Matulunga 
swarasa (fresh juice extracted from Citrus medica).

250mg Numax capsule contains sugar candy powder 
(132mg), Bambusa arundinacea gum (65.6mg), Piper 
longum dried fruit powder (49.5mg), Elettaria 
cardamomum dried seed powder (32.5mg), Cennamomum 
zeylanicum dried bark powder (24.5mg), processed 
Cinnabar (16.3mg), processed Sulphur (16.3mg), Raupya 
bhasma (16.3mg), Tamra bhasma (16.3mg), Swarna makshika 
bhasma (16.3mg), Shankha bhasma (16.3mg), Suddha 
suhaga (16.3mg), Zingiber officinale dried root powder 
(16.3mg), Piper nigrum dried fruit powder (16.3mg), 
Datura metel dried seed powder (16.3mg), Mesua ferrea 
dried	 flower	 powder	 (16.3mg),	 Cinnamomum tamala 
dried leaf powder (16.3mg), processed in quantity 
sufficient	Bhrigaraja swarasa (fresh juice extracted from 
Eclipta alba).

Table 2: Diet and medicine plan

Days Medicines Daily diet

Day 1 & 2 Albendazole 400mg bed time 400 gm yoghurt, 250 ml milk + 
Amaranthus seeds, Six green apples 
smoothie, 600 gm rice + lentil, Two 
litres water

Day 1-8 Ajeernari vati 500 mg tablet thrice a day and Kidgrow 500 mg 
tablet	thrice	a	day	with	GB	flush	procedure

Day 9 
onwards

Siddha Makaradhwaja powder 125 mg twice wrapped in a 
tablespoon of Malai (upper layer of boiled milk), One Capsule 
of Numax thrice a day, 250 mg Kamadudha rasa twice a day 
and 125 mg Abhraka bhasma twice with equal amount of 
grinded Mishri (sugar candy)

1600 calorie diet composed of balance 
of carbohydrates, proteins and 
minerals
Diet is divided into 3 meals and 3 
snacks

Outcome

Periodic Hematological examination showed rise in 
Hb	levels	and	platelet	count	within	the	first	few	weeks	
of starting of Ayurvedic treatment (Graph 1-2) and 
his stamina started building up gradually. Patient did 
not	report	any	adverse	effects	and	currently	 leading	
a normal life. The results of all blood tests conducted 
after fourteen months of treatment were largely within 
normal	limits,	giving	a	clue	regarding	safety	profile	of	
the medication (Liver Function Test: Total Bilirubin 
- 0.41 mg/dL, Direct Bilirubin - 0.05 mg/dL, Indirect 
Bilirubin - 0.36 mg/dL, Alkaline Phosphatase - 86 
IU/L,	SGOT	-	13,	SGPT	-	28;	Lipid	Profile:	Cholesterol	

-	157	mg/dL,	Triglycerides	-	73	mg/dL;	Kidney	Profile:	
Creatinine - 0.69 mg/dL, Uric Acid - 5.0 mg/dL, Blood 
Urea	 Nitrogen	 -	 6	 mmol/L;	 Thyroid	 Profile:	 Total	
TSH - 2.389 mIU/L, Free Thyroxine - 1.21 ng/dl). The 
patient is under regular follow up and his peripheral 
blood	film	revealed	normocytic	normochromic	blood	
picture.

Discussion

There are anecdotal case reports regarding spontaneous 
remission in the patients of cytopenias but their 
rationality and statistics largely remain unknown and 
unpredictable. Here, a patient, who is well aware of 
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the consequences related to diagnosis, treatment and 
prognosis of his illness opted Ayurvedic treatment after 
deliberate discussions with close family, friends as well 
as a senior hemato-oncologist.

Ayurveda considers Pitta dosha to be the root cause of 
hematopoietic disorders. A high risk factor in patients of 
cytopenia could easily be correlated with the symptoms 
of Rakta pitta.13 Therefore, the Ayurvedic treatment 
was primarily focused on restoring the balance in Pitta 
by prescribing Kamadudha Rasa,10 Capsule Numax and 

Abhraka bhasma. Capsule Numax is a non-iron containing 
herbo-mineral Ayurvedic formulation, which is a 
modified	form	of	two	classical	medicines,	Sootashekhara 
rasa and Sitopaladi churna. It has shown promising 
results in treating Nutritional Anaemia and escalating 
the absorption of iron.14-16

Bicytopenia is an outcome of bone marrow suppression 
(Majja dosha), hence, Siddha makaradhwaja (SMD), a 
complex	 compound	 prepared	 on	 fire	 using	 one	 part	
Bhubhukshita parada (processed mercury), one fourth 

Graph 2: Changes in Platelet Count

Graph 1: Periodic changes in Hemoglobin Level
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part 24-carat Gold and 16 parts of processed Sulphur 
was prescribed at a dose of 125 mg twice daily. SMD is 
well known for its Rasayana properties and for imparting 
longevity and rejuvenation.

Ayurveda emphasizes on diet, lifestyle and medicine. 
Along with the mentioned diet and treatment; the patient 
was kept in strict isolation to avoid secondary infections. 
Complete psychological and physical rest was given 
to	attain	maximum	sleep	as	half	of	 the	diseases	can	be	
cured by adequate sleep.17

All	the	above	factors	brought	significant	improvement	
in Hb and platelets without causing any Grade II 
toxicity (Graph 1-2). Patient leads a normal life after 
receiving Ayurvedic treatment, which was aimed to 
restore balance of Pitta and strengthen the Majja with 
regulated diet and psychological and physical rest. 
In this case, amalgamation of other medical systems 
is done by incorporating modern diagnostic tools, 
such as bone marrow aspiration and haematological 
examination; nutrition comprising a balance of 
carbohydrates,	 proteins	 and	minerals;	 and	GB	flush	
following Chinese system along with Ayurvedic 
principles that helped to assess the response to 
Ayurvedic	treatment	better.	But,	these	results	cannot	
be explained beyond this point as the chemistry of 
Ayurvedic formulations, mode of action, dosage 
schedule and duration largely remain unknown and 
merely depend on the observation and experience of 
the treating physician.

Herbo mineral Ayurvedic formulations of Ayurveda 
are explained in Rasa Shastra,18 which deals with the 
therapeutics of processed Mercury and substances 
of mineral, animal and plant origin. Most of these 
are moderate to severely toxic in their raw form but a 
tedious traditional methodology converts these into 
non-toxic and therapeutic form. However, Rasa shastra 
is	 not	much	 understood	 for	 its	 therapeutic	 effects.	We	
are	reporting	this	case	to	impart	the	therapeutic	effects	
of Rasa shastra as potential treatment for hematopoietic 
disorders. However, there must be intrigue chemistry 
behind the preparation of these formulations that 
needs to be understood. Further studies are required 
to create more evidences and then to move forward to 
explore the potentials of Ayurveda in the management 
of hematopoietic disorders. 

Conclusion

Traditional medicines may play crucial role in the 
treatment of hematopoietic disorders and need  
in-depth and intensive researches. The basic phenomena 
of Ayurvedic approaches including chemistry of 
involved formulations, pharmacokinetics and duration 
of the treatment etc. is not well understood. A controlled 
pilot	study	is	required	to	establish	proof	of	efficacy.
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Introduction: Cerebrovascular Accident (CVA), to the 
general public means a weakness either permanent or 
transient on one side, often with loss of speech. It is 
defined	as	a	focal	neurological	deficit	due	to	a	vascular	
lesion lasting longer than 24 hours[1]. Hemiplegia 
following middle cerebral arterial thrombo-embolism 
is the typical example. The global burden of stroke 
is high with increasing incidences, mortality and 
economic impact, particularly in low and middle income 
countries. Of patients presenting with stroke, 85% will 
have sustained a cerebral infarction due to inadequate 
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ABSTRACT

Cerebrovascular Accident (CVA), the third most common cause of death in developing 
countries, is the term used to describe episodes of focal brain dysfunction due to focal 
ischemia or hemorrhage. Acute stroke is characterized most commonly by hemiplegia 
with or without signs of focal higher cerebral dysfunction that has posed a great 
problem as far as its management is concerned. Ayurveda can help in such conditions. 
A 54 years old male patient diagnosed with non-hemorrhagic infarct presented with 
right	side	hemiplegia	and	difficulty	in	speech	was	admitted	in	IPD.	This	manifestation	
was compared with Kaphavrita dakshina pakshaghata. Panchakarma procedures including 
Rookshana, Snehana and Virechana were adopted along with other internal medicines. 
Assessments were made using National Institute of Health Stroke Scale (NIH-SS), 
Barthel	Index	(BI)	and	Modified	Rankin	Scale	(MRS).	At	the	end	of	the	treatment,	there	
was considerable improvement in the subjective and objective clinical features. The 
observations reveal that, Panchakarma procedures can play a key role in the management 
of conditions like CVA. The treatment strategies followed in this study can be safely 
adopted under the supervision of a trained Ayurveda specialist. 
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blood	 flow	 to	 some	 part	 of	 the	 brain[2]. The clinical 
features will be variable and depends on site and extent 
of infarct. Pure motor stroke caused by an infarct in the 
internal capsule is the most common lacunar syndrome 
that result in weakness of the face, arm, and/or leg. 
Since	 both	motor	 and	 sensory	fibers	 are	 carried	 in	 the	
internal capsule, a stroke to the posterior limb of the 
internal capsule can lead to contralateral weakness and 
sensory loss.[3] The signs and symptoms of CVA can be 
correlated with Pakshaghata in Ayurveda. The condition 
affects	Sira (vascular structures) and Snayu (tendons and 
ligaments) of half of the body and face. The cardinal 
features of Pakshaghata includes Chestahani (decreased 
motor activity), Ruja (pain) and Vakstambha (slurred  
speech.[4] Such manifestations can be managed in 
Ayurveda successfully.

Journal of Ayurveda Case Reports
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Case report: A 54 years old male patient with complete 
loss	of	strength	in	the	right	side	of	the	body,	difficulty	
in speech since seven days was brought by his relatives 
to the OPD on 22.02.2017. Initial history revealed 
that the patient developed sudden weakness in the 
right side of the body seven days back and was under 
conventional medical supervision for a week. MRI brain 
revealed non-hemorrhagic infarct in the posterior limb 
of left internal capsule. On examination, patient was 
afebrile, conscious, well oriented, responding to verbal 
commands but was unable to walk and had dysarthria. 
Pulse was 76/min, blood pressure was 130/90 mmHg. 
Muscle tone was hyper, muscle strength in right upper 
and lower limbs was zero (as estimated by Medical 
Research Council Scale for Muscle Strength). Babinski 
sign was positive.

Ayurveda perspective: The patient showed Kaphaavruta 

vata lakshana like Shaitya (cold to touch), Guruta 
(heaviness)[5] along with Chestahani (impaired motor 
activity in the right side), Ruja (pain), Vakstambha (slurred 
speech) based on which kaphaavruta vatajanya dakshina 
pakshaghata was diagnosed. The symptoms resembles 
with acute CVA. The prognosis of this manifestation is 
kruchra Sadhya	(difficult	to	cure)[6].  Prakriti of the patient 
was Vata pitta. He has Pravara satva, complained of 
Vibandha (constipation) and Agni mandya (poor appetite). 
As per treatment principles Panchakarma procedures and 
internal medicines were planned (Table 1-5).

Previous treatment history: Patient was known 
hypertensive with history of Myocardial Infarction 
and underwent percutaneous transluminal coronary 
angioplasty 9 years back. Since then, he was on 
Amlodipine 5 mg OD under medical supervision. No 
other	significant	medical	history	was	observed.	

Table 1: Panchakarma procedures adopted

Procedure Duration

1 Rookshana (Rooksha choorna pinda sveda, Takra dhara, Kshara basti) and Talam (Rasnadi choorna[7]

with Ksheerabala taila 101)[8]

1st to 18th day

2 Snehapana (with Kalyanaka ghritam)[9] 19th to 23rd day

3 Sarvanga abhyanga (with Kottamchukkadi taila)[10] followed by Bhashpa Swedana (with Dashmoola 
kwatha)[11]

24th to 27th day

4 Virechana (with Trivrut avaleha[12], Eranda taila[13], Triphala kashayam)[14] 28th day

Table 2: Rookshana procedure 

Procedure Drugs used Duration

Rooksha choorna 
pinda sveda

Two	Pottalis	(each	250gm)	made-up	of	Jatamayadi choorna[15] These three procedures 
were followed 
simultaneously during 
the	 first	 18	 days.	 25-
30 min of Pinda sveda 
followed by 30 min 
Takra dhara and Kshara 
basti

Takra dhara[16] 2	 liters	 of	 Takra	 (buttermilk)	 was	 processed	 with	 50gm	 each	 fine	
powders of Musta (cyperus rotundus) and Amalaki	(emblica	officinalis)

Kshara basti[17] 320ml Goumutra arka was mixed with 100gm each of Guda (Jaggery) and 
Imlika kalka (paste of Tamarindus indica) and 10 gm each of Saindhava 
lavana	and	fine	powder	of	Shatapushpa (anethum sowa)

Besides these procedures; 500mg of Kaishora guggulu[18] 
thrice a day with 10ml of Guduchayadi kashayam[19] with 
30ml of lukewarm water thrice a day before food, 
10ml of Amrutottaram Kashayam[20] mixed with 10ml 

Abhayarishta[21] thrice a day after food added with 5g of 
Hingwashtaka choorna,[22] 10ml Eranda taila bed time with 
lukewarm	 water	 were	 administered	 during	 the	 first	 7	
days of the management.



24 Journal of Ayurveda Case Reports, October-December 2017; 1(2): 22-29

Dhiman JK et al.: Management of Cerebrovascular Accident 1(2) 2017: 22-29

Table 3: Kshara basti schedule

Day Pratyagamana Kala* Symptoms / Observations
1 5 min 1-2 bowel movements
2 2 min
3 10 min
4 5 min Single bowel movements and a feeling of lightness in the body. 
5 2 min
6 5 min
7 20 min Single bowel movements and a feeling of lightness in the body. Appetite has been 

increased.
8 10 min Single bowel movements and a feeling of lightness in the body. Appetite and 

digestive	power	has	 been	 increased.	Had	 comfortable	Vatanulomana	 (flatulence).	
Adduction and abduction movements in right lower limb was noticed.  

9 5 min
10 10 min
11 5 min In addition to the above; adduction and abduction movements in right upper limb 

was noticed.  12 2 min
13 10 min
14 5 min
15 15 min Movements against gravity in lower limb was noticed.
16 10 min
17 5 min
18 5 min Bowel frequency once, Lightness present, Taste in food, walking small distance with 

support

* Pratyagamana – evacuation of basti dravya, Note: 400ml of Kshara basti dravya was administered on each day before 
11.30 AM.

Table 4: Schedule of Snehapana with Kalyanaka Ghritam

Dose Onset of hunger Symptoms observed
30ml 12.00 PM Had comfortable Vatanulomana	(flatulence).
50ml 12.30 PM Had comfortable Vatanulomana	(flatulence).
70ml 2.00 PM Had comfortable Vatanulomana	 (flatulence),	 appetite	 was	 increased.	 Soft	 and	

unctuous bowel movements.
100ml 2.00 PM In addition to the above, softness of body parts was observed.
130ml 4.00 PM In addition to the above, lightness of body was observed.

Note: Kalyanaka Ghritam	was	administered	for	five	days	in	increasing	dose	before	7	AM.

Table 5: Schedule of Virechana adopted

Drug Vegas* Symptoms observed

80gm of Trivrit avaleha was administered along with 80ml 
Triphala kwatha and 30ml Eranda Taila. Ushnodaka pana at an 
interval of 15 to 20 minutes was advised. 

14 Increased appetite, lightness of the body 
and a feeling of weakness were observed.

*Vega- Number of times patient passes stools after Virechana
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This was followed by 500 mg Kaishora guggulu and 
10ml Ashtavargam kashayam[23] thrice before food, 10ml 
Punarnavasava[24] added with 10ml Abhayarishta and 
5gm Hingawashtaka choorna thrice after food. 10ml of 
Gandharvahastadi eranda tailam[25] at bed time for next 
11 days until Samyak Deepana Pachana lakshanas[26] were 
observed.

Criteria for selection of procedure / medicine:

The present case was diagnosed as Kaphaavruta vatajanya 
pakshaghata in which Kaphaghna and Vatanulomana 
procedures are preferred.[27] Rookshana	was	adopted	first	
to alleviate Kapha by Jatamayadi Rooksha Choorna Pinda 
Sveda, Kshara basti and Takra dhara. Mastishka (application 
of medicated oil over anterior frontanallae) is specially 
mentioned in the treatment of Pakshaghata.[28] Virechana is 
indicated in the treatment of Kaphaavruta vata[29] and also 
in the management of Pakshaghata.[30] Oral medication 
was selected on the basis of the properties of ingredients 
in the respective formulations that help in pacifying 

aggravated Pitta kapha dosha keeping Vata under control.

Assessment criteria: Before and after treatment, 
assessment was made using National Institute of Health 
Stroke Scale (NIH-SS)[31],	Modified	Rankin	Scale	(MRS[32] 
and Barthel Index.[33] (Table 6-8).

Observations: After a week of treatment, adduction 
and abduction movements were observed in the right 
lower limb. After two weeks, patient was able to lift 
his leg slightly and walk with support. Appetite was 
increased and bowel movements were regular. After 
2 weeks of Virechana; patient was able to move his 
right upper limb at elbow joint and was able to walk 
for some distance without support. On NIH-SS scale 
maximum improvement was noted in right lower and 
upper extremity functions. MRS scale was 4 before 
treatment indicating severe disability was reduced to 2 
after treatment indicating slight disability. Barthel Index 
showed maximum improvement on mobility, toilet use, 
grooming and bathing domains.

Table 6: National Institute of Health Stroke Scale (NIH-SS)

Score NIH Scale Range of score BT AT

1-a Level of Consciousness (LoC) 0 to 3 0 0

1-b LoC Questions 0 to 2 0 0

1-c LoC Commands 0 to 2 0 0

2 Best Gaze 0 to 2 0 0

3 Visual 0 to 3 0 0

4 Facial Palsy 0 to 3 1 0

5 Motor arm Right 0 to 4 4 2

Left 0 to 4 0 0

6 Motor leg Right 0 to 4 4 0

Left 0 to 4 0 0

7 Limb ataxia 0 to 2 0 0

8 Sensory 0 to 2 1 0

9 Best language 0 to 3 0 0

10 Dysarthria 0 to 2 1 0

11 Extinction	and	in	attention	(formerly	neglect) 0 to 2 0 0

Total 42 11 2

0= No stroke, 1-4= Minor stroke, 5-15= Moderate stroke, 15-20= Moderate/severe stroke, 21-42= Severe stroke 
BT: Before Treatment, AT: After Treatment
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Table 7: Modified Rankin Scale

Score Domain

0 No symptoms at all

1 No	significant	disability	despite	symptoms;	able	to	carry	out	all	usual	duties	and	activities

2 Slight	 disability;	 unable	 to	 carry	 out	 all	 previous	 activities,	 but	 able	 to	 look	 after	 own	 affairs	without	
assistance

3 Moderate disability; requiring some help, but able to walk without assistance

4 Moderately	severe	disability;	unable	to	walk	without	assistance	and	unable	to	attend	to	own	bodily	needs	
without assistance

5 Severe	disability;	bedridden,	incontinent	and	requiring	constant	nursing	care	and	attention

6 Dead

Table 8: Barthel Index

Domain name Range of Scores BT AT

1 Feeding 0= unable
5=	needs	help	in	cutting,	spreading	butter,	etc.,	or	requires	modified	diet
10= independent

5 5

2 Bathing 0= dependent 5= independent (or in shower) 0 5
3 Grooming 0= needs to help with personal care 

5= independent face / hair / teeth / shaving (implements provided)
0 5

4 Dressing 0= dependent
5= needs help but can do about half unaided
10=	independent	(including	buttons,	zips,	laces	etc.)

5 5

5 Bowel 0= incontinent (or needs to be given enemas) 
5= occasional accident
10= continent

10 10

6 Bladder 0= incontinent or catheterized and unable to manage alone
5= occasional accident
10= continent

10 10

7 Toilet use 0= dependent
5= needs some help, but can do something alone
10=	independent	(on	and	off,	dressing,	wiping)

0 5

8 Transfers (bed to 
chair and back)

0=	unable,	no	sitting	balance
5= major help (of one or two people, physical), can sit
10= minor help (verbal or physical)
15= independent

5 10

9 Mobility (on 
level surfaces)

0= immobile or < 50 yards
5= wheelchair independent, including corners, > 50 yards
10= walks with help of one person (verbal or physical) > 50 yards
15= independent (but may use any aid; for example, stick) > 50 yards

0 15

10 Stairs 0= unable
5= needs help (verbal, physical, carrying aid)
10= independent

0 5

Total 35 75

BT: Before Treatment, AT: After Treatment 
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Discussion: 

Cerebrovascular	 accident	 or	 stroke	 is	 defined	 by	 this	
abrupt	onset	of	 a	neurological	deficit	 that	 is	 attributed	
to a focal vascular cause[34]. A stroke can be ischemic or 
hemorrhagic. The present case was a typical example of 
ischemic stroke caused by occlusion in lenticulostriate 
arteries (branch of middle cerebral artery) that supplies 
posterior limb of internal capsule [35]. Since both motor 
and	sensory	fibers	are	carried	in	the	internal	capsule,	a	
stroke to the posterior limb of the internal capsule can 
lead to contralateral weakness and sensory loss. Patient 
showed similar symptoms like weakness of right side 
of the body with dysarthria. Patient also had symptoms 
like Shaitya (cold to touch), Guruta (heaviness), and 
Shula (pain) which indicates towards the Kapha avarana. 
Virechana was planned because Virechana is the gold 
standard treatment of pakshaghata. Virechana is best to 
remove the avarana of vata by kapha. Before Virechana, 
rookshana was done with Rooksha Choorna Pinda Sveda, 
Kshara Basti along with Takra Dhara because rookshana 
would be the procedure of choice to remove Kapha 
avarana. Jatamayadi choorna was choosen for Rooksha 
Choorna Pinda Sveda considering its karmukata as rooksha 
guna opposite to the snigdhata of kapha and ushna guna 
opposite to sheeta guna of kapha and vata. Takra Dhara is 
specially indicated in Hemiplegia[36].

Kaishora guggulu[18] considering its action on Vata and 
Pitta, Guduchayadi kashayam[19] which is known to have 
Pitta kapha hara	 effect.	As	 the	patient	had	Agnimandhya 
Amrutottaram Kashayam[20] was also given due its Agni 
deepaka nature. For Vatanulomana; Abhyarishta[21].along 
with Hingwashtaka choorna[22] followed by Eranda taila[13] 
at bed time 

Later this was followed by 500 mg Kaishora guggulu 
and 10ml Ashtavargam kashayam[23] thrice before food, 
10ml Punarnavasava[11] added with 10ml Abhayarishta 
and 5gm Hingawashtaka choorna thrice after food. 10ml 
of Gandharvahastadi eranda tailam[25] at bed time for next 
11 days until the appearance of Samyak Deepana Pachana 
lakshanas[26].

After rookshana, patient was able to lift his leg slightly 
and walk with support. After observing Samyak Deepana 
Pachana lakshanas[26], Snehapana with Kalyanaka ghritam was 
started, as preparatory procedure of Shodhana. Kalyanaka 

ghritam provides nourishment, bestows strength and 
also	 beneficial	 in	 persons	Swara Vikruti (Slurred speech) 
the management of Vata vyadhi. After observing samyaka 
snigdha lakshana[37] Sarvanga Abhyanga (full body oil 
massage with Kottamchukkadi Taila) was done followed 
by Sarvanga Nadi Sveda (full body fomentation with 
Dashamoola Kwatha). This was followed by Snigdha Virechana 
(Therapeutic purgation along with oil) by administering a 
blend of Trivrut avaleha, Triphala kwatha and Eranda taila. 
Trivrut Avaleha has Kaphapittahara properties and it can be 
easily tolerated by the patient. Eranda is best to remove 
vata[38]. Triphala kwatha was given as anupana. Triphala is 
Kaphapittahara and agnideepaka in nature. 14 Virechana vegas 
were obtained indicating Madhyama Shuddhi (medium 
level	 of	 purification).	 No	 complication	 occurred	 after	
virechana and during samsarjana karma. Virechana helps 
in	eliminating	Pitta	followed	by	Kapha and Vata was well 
tolerated by the patient. After 2 weeks of Virechana; patient 
was able to move his right upper limb at elbow joint and 
was able to walk for some distance without support. Later 
on follow up after 36 days with continuation of same 
internal medicines showed very good remission of clinical 
symptoms and improved quality of life. Patient was on 
Tab amlodipine 5mg for hypertension during and after the 
treatment.

Conclusion:

This	 case	 study	 shows	 effectiveness	 of	 stage	 wise	
Panchakarma management in Cerebro Vascular Accident 
(CVA) comparable to Pakshaghata. Whilst there is 
enormous scope for further research but still it proves 
that with proper diagnosis and proper treatment 
protocol.	 Ayurveda	 can	 be	 beneficial	 in	 such	 cases	 of	
CVA. Recovery in the present case was promising and 
worth documenting.
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Introduction: Alcoholic Liver Disease (ALD) involves 
a process of progressive destruction and regeneration 
of	 liver	 parenchyma	 leading	 to	 fibrosis	 and	 cirrhosis.	
Excess alcohol intake can lead to a spectrum of liver 
diseases collectively known as ALD. Quantity and 
duration of alcohol intake are the most important risk 
factors involved in the development of ALD. Alcohol 
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diagnosed as Jalodara manifested due to Yakrddalyudara. The choice of treatment in this 
condition is Nitya virechana that eliminate accumulated Dosha from Koshtha and help 
in Agni deepana. Considering this, Virechana with Haritaki churna and Go-mootra arka 
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intake of more than 60gm by men and 20gm by females 
per day will have high risk of ALD.[1] Daily intake of 
alcohol	for	more	than	6	to	8	years	significantly	increases	
the risk of ALD. Indians develop cirrhosis with relatively 
lesser quantity and duration of alcohol intake, which 
may be due to other factors such as Hepatitis B and C 
co-infection etc.[2]

The patho-physiology of ALD involves three stages viz, 
lipogenic	hit,	inflammatory	hit	and	fibrogenic	hit.	Fatty	
liver is the earliest change and is almost universally 
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present in heavy alcoholics. It is generally a benign 
condition and usually reverses with abstinence. Alcoholic 
Hepatitis	(AH)	is	a	syndrome	of	necro-inflammation	of	
liver due to heavy alcohol intake and occurs in 10 to 35% 
of such patients. Patients with more severe AH usually 
present with fever and signs of hepatocellular failure 
such as jaundice, ascites, encephalopathy and cirrhotic 
changes presents with jaundice, ascites and peripheral 
edema.[3] 

Jaundice is usually due to failure of hepatocytes to excrete 
bilirubin resulting into conjugated hyperbilirubinemia. 
The normal parenchyma of liver is replaced by scar 
tissue in cirrhosis thereby increasing resistance to blood 
flow	and	higher	pressure	in	portal	venous	system	finally	
resulting in portal hypertension. Ascites is accumulation 
of	 fluid	 in	 the	 peritoneal	 cavity,	 which	 is	 sequel	 of	
portal hypertension.[4] The management of ascites in 
conventional science is by appropriate use of diuretics, 
paracentesis and other medications depending upon the 
cause and symptoms manifested.

Ayurveda describes Jalodara as a condition characterized 
by	accumulation	of	fluid	in	Udara that may also manifest 
in association with conditions like Yakridalyudara 
(~Hepatomegaly).[5-6] Excessive consumption of Ushna 
(~hot), Lavana (~salty), Kshara (~alkaline), Vidahi 
(~improperly baked foods), Amla (~sour), Ruksha (~dry), 
Viruddha ahara (~incompatible foods) etc. in persons with 
Mandagni (~decreased digestive functions) aggravates 
Pitta, Kapha and Vata that obstructs Udakavaha and 
Swedavaha srotas	drawing	fluid	into	the	Udara by Upasneha 
nyaya (~osmosis and altered capillary pressure) leading 
to	 accumulation	 of	 fluid	 in	 Udara and manifesting 
different	 forms	 of	Udara rogas.[7-8] Nitya virechana, Agni 

deepana and surgical interventions are the recommended 
procedures in the management of Jalodara.[9-10] 

CASE REPORT

A 38 years old, non-hypertensive, non-diabetic, male 
patient approached the OPD with chief complaints 
of Kshudha alpata (~decreased appetite), Peeta netrata 
(~icterus) and Peeta mutrata (~yellowish urine) since 
five	months.	Udara utsedha (~distended abdomen) since 
three months and Pada shotha (~pedal edema) since a 
month. He is known alcoholic and consumes minimum 
90ml alcohol daily since three years. The quantity was 
increased to 180ml during the last year.

Examination: General examination reveals Peeta netrata, 
Tandra (~drowsiness) and Ubhaya pada shotha (~bilateral 
pedal edema). On examination; weight was 56kg, pulse 
rate was 74/minute and blood pressure was 110/60 
mm Hg. On inspection; Udara utsedha with transverse 
umbilicus was observed. On palpation, abdomen was 
Mridu (~soft and non-tender). On percussion, Udaka 
poorna druti sankshobha	 (~fluid	 thrill),	 shifting	 dullness	
and horse shoe dullness were observed. USG abdomen 
revealed	 hepatomegaly	 with	 fatty	 changes	 suggestive	
of chronic liver disease, moderate ascites and right 
sided	 minimal	 pleural	 effusion.	 Liver	 function	 tests	
presented with elevated Bilirubin, SGOT and Alkaline 
Phosphatase. The Satva and Samhanana of the patient 
were of Madhyama. Prakriti was Vata pradhana pittaja, 
while Sara was Rakta.

Diagnosis: Based on the clinical presentation and 
examination with radiological and laboratory tests; the 
patient was diagnosed with chronic liver disease with 

Table No.1: Medicines used in the management 

Medicine Dosage Duration

1 Swarasa of Nimba patra, Guduchi, Bhringaraja, 
Bhumyamalaki with 3gm Katuki churna

50ml twice on empty stomach at 10 am 
and at 6 pm

15 days

2 Cap. Cytozen (2.5gm) Two capsules twice a day after food 15 days

3 Syrup Kalamegha strong 15ml thrice a day before food 15 days

4 Tab. Silybon (seed extract of Silybum marianum) A tablet twice a day after food 15 days
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moderate ascites. This manifestation is compared with 
Jalodara due to Yakriddalyudara.[11]

Treatment adopted: Nitya virechana with 10ml Go-mootra 
arka (distilled Cows urine) added with 5gm of Haritaki 
churna	 (fine	powder	 of	Terminalia chebula) and 50ml of 
warm water was administered on empty stomach. Udara 
lepa (~application of a herbal paste over the abdomen) 
made	up	of	fine	powders	of	Palasha beeja (seeds of Butea 
monosperma (Lam.) Taub.), Arka moola twak (root bark 
of Calotropis procera (Aiton) W.T.Aiton), Shigru moola 
twak (root bark of Moringa oleifera Lam.), Ashwagandha 
(Withania somnifera (L.) Dunal), Pippali (Piper longum 
Linn.), Devadaru (Cedrus deodara (Roxb.) G.Don), Vacha 
(Acorus calamus	Linn.)	triturated	with	quantity	sufficient	
of Go-mootra arka. Shamana medications include 50ml 
Swarasa (~fresh juice) extracted from equal parts of 
Nimba patra (leaves of Azadirachta indica (A. Juss.) 
Brandis), Guduchi (Tinospora cordifolia (Thunb.) Miers), 
Bhringaraja (Eclipta prostrata Linn.) and Bhumyamalaki 
(Phyllanthus niruri Linn.) added with 3gm powder of 
Katuki (Picrorhiza kurroa Royle ex Benth.), Cap. Cytozen 
(a proprietary formulation of Charak Pharma Pvt. Ltd.), 
Tab. Silybon-70 (extract of Silybum marianum) and Syrup 
Kalamegha strong (Table 1) for 15 days. The observations 
in the changes of abdominal girth and Liver Function 
Tests during and after the treatment are mentioned at 
Table 2 - 3.

Discussion: Ayurveda considers Yakriddalyudara under 
Udara roga comparable to hepatic enlargement in 
conventional system. In cirrhosis, liver is palpable in 
early stages, but as the condition progresses, it starts 
to shrink and cannot be palpable in advanced stages. 
Excess alcohol consumption, as seen in the current case 
leads to vitiation of Pitta and Vata dosha, Rasa and Rakta 

dushya that in turn leads to accumulation of toxins in 
liver. The deranged Rakta dhatu gets accumulated in 
liver and spleen that are the Raktavaha sroto moola leading 
to their Vriddhi (~hepato-splenomegaly).[12] When the 
Kapha dosha blocks the vitiated Rakta in liver and spleen, 
hyperactivity of these organs results in altered blood 
profile	leading	to	the	manifestation	of	Pandu (~anaemia), 
Kamala (~jaundice) etc.[13] Persistent vitiation of Dosha get 
mobilized to the skin, where it get obstructed by Vata 
dosha  producing Shotha (~inflammation).[14]

The treatment principle of Udara roga is Nitya virechana and 
Dipana chikitsa. Nitya virechana was planned to eliminate 
the Sanchita dosha (~accumulated toxins). As the patient 
is of Madhyama bala, Vatapitta prakriti, Madhyama satva; 
Go-mootra arka added with Haritaki churna was used for 
Nitya virechana. The patient was presented with bilateral 
pitting	pedal	edema,	where	Kapha plays a predominant 
role, demanding Rukshana chikitsa. A combination of 
Haritaki and Go-mootra arka also suits and can pacify this 
condition. 50ml Swarasa of Guduchi, Nimba, Bhringaraja 
and Bhumyamalaki mixed with 3gm of Katuki churna was 
administered twice daily on empty stomach for 15 days. 
Guduchi	 pacifies	 vitiated	 Tridosha and additionally it 
has Rasayana	 effect.	Guduchi also has hepato-protective 
properties	 that	prevents	fibrous	changes	and	promotes	
regeneration of parenchymal tissue.[15] Punarnava is 

Table No.2: Observations of abdominal measurements

Date Circumference 
At umbilicus

1”above 
umbilicus

1”below umbilicus Distance from 
Xiphisternum 
to umbilicus

Distance from 
Umbilicus to pubic 

symphysis

03.09.2016 35.7 inch 36.5 inch 34.5 inch 10.2 inch 5 inch

09.09.2016 35 inch 35.8 inch 33 inch 8.7 inch 4.9 inch

14.09.2016 35 inch 31.5 inch 31 inch 7 inch 4.5 inch

 Fig 1. Before treatment Fig 2. After treatment
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preferred in the management of Shotha and Pandu.
[16] It also has hepato-protective properties and help in 
decreasing albuminuria and increasing serum protein.
[17] All these herbs being Tikta rasa pradhana, pacify 
aggravated Kapha and Pitta dosha that play major role 
in disease manifestation. Bhringaraja is also an hepato-
protective drug and is indicated in Kaphaja shotha and 
Pandu.[18-19]

Bhumyamalaki is Yakriduttejaka (~hepato-stimulant), Rakta 
shodhaka	(~blood	purifier)	and	Pitta rechaka (~eliminates 
exacerbated Pitta).[20] Cap. Cytozen contains 56.25mg of 
Mandura bhasma, 112.5mg of Arogyavardhini ras, 67.5mg 
each of Kakamachi (Solanum nigrum Linn.) fruit and 
Chitraka (Plumbago zeylanica Linn.) root, 112.5mg each of 
pericarp of Triphala (Terminala chebula Retz.,	Terminalia 
belerica (Gaertn.) Roxb. and Emblica officinalis Linn.), 
337.5mg each of Punaranava (Boerhavia diffusa Linn.) 
root, Kumari (Aloe barbadensis (L.) Burm.f.) leaf, Kasni 
(Cichorium intybus Linn.) seed, Katuki (Picrorhiza kurrooa 
Royle ex Benth.) rhizome, Bhunimba (Andrographis 
paniculata (Burm.f.) Wall.) whole plant and Sharapunkha 
(Tephrosia purpurea (L.) Pers.) whole plant. Katuki 
possesses hepato-protective,[21] anti-viral and anti-
oxidant activities. Punarnava	exhibits	anti-inflammatory	
activity,	 thus	 help	 in	 modulating	 inflammatory	

responses and is advised in the management of 
Shotha and Pandu.[22] Amalaki is potent antioxidant 
and protects liver cells from free radical damage. 
In Kalamegha strong, Bhunimba is the potent drug,  
which reverses the altered hepatic biochemical  
parameters.[23] Tablet Silybon is made-up of Silybum 
marianum seed extract. It provides hepatocellular 
protection by stabilizing hepatic cell membranes. It 
alters the structure of the outer cell membrane of the 
hepatocytes in such a way as to prevent the penetration 
of the liver toxins into interior of the cell,[24] and helps in 
normalizing hepatic functions.  

500ml of boiled milk per day in divided doses is advised 
in diet as it is Sadya santarpaka, Snigdha virechaka and is 
a good source of protein. 250ml of Mudga amalaka yusha 
twice daily is indicated as Mudga also is rich source 
of protein and light for digestion, thus compensates 
albumin depletion. Amalaki has hepato-protective 
activity and helps in elevating the serum protein  
levels.[25]

With the intervention of all these Shodhana and Shamana 
procedures; liver function tests showed marked 
improvement (Table 3), appetite was improved, 
abdominal girth at one inch above the umbilicus was 

Table No.3: Liver Function Tests

Parameters Before treatment 
on 04.07.2016

During the treatment on 
19.08.2016

After treatment on 
14.09.2016

1 Total bilirubin (mg/dl) 7.5 7.2 1.1

2 Direct bilirubin (mg/dl) 5.8 6.2 0.7

3 Indirect bilirubin (mg/dl) 1.7 1 0.4

4 SGPT (IU/L) 18 19 18

5 SGOT (IU/L) 193 99 25

6 Serum Albumin (g/dL) 3 2.6 3.0

7 Sr. Total Protein (g/dL) 5.9 6.5 6.8

8 A/G ratio 1.0 0.6 1.2 

9 Alkaline phosphatase (IU/L) 126 156 131
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reduced from 36.5 inches to 31.5 inches (Fig 1-2). Pedal 
edema	was	also	reduced	significantly.

On discharge; the condition of the patient was good. 
Appetite and general health were improved. Direct, 
Indirect bilirubin and SGOT and Alkaline phosphatase 
levels were reduced considerably. Icterus was reduced 
slightly, pedal edema was completely reduced, 
urine color was changed from dark yellow to light 
yellow. On discharge, patient was prescribed with 
Syrup Kalamegha strong (15ml thrice in a day before 
food), Cap. Cytozen (two capsules twice a day) and 
Punarnavadi kashaya (15ml twice a day) for next 15 days. 
He has advised to avoid all precipitating etiological 
factors and follow dietary restrictions at least for three 
months. On the next follow-up visit, he was free from 
any of the complaints. 

Conclusion: Mandagni and Vaatadi dosha prakopa is the 
main cause for Udara hence the basic principle to treat 
the Udara is Deepana, Pachana and Tridosha shamaka 
kriya along with Nitya virechana. Results observed in 
this case are encouraging and reveal importance of 
Ayurveda treatment modalities in the management of 
manifestations like Alcoholic Liver Disease. 

Source of support: Nil
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Introduction:	 Scleritis	 is	 a	 chronic	 inflammatory	
condition that primarily involves the episclera and sclera. 
Fifty percent of patients with Scleritis are diagnosed 
with an associated systemic disease including auto-
immune conditions and infections.1	 The	 inflammatory	
process may extend to adjacent structures, causing 
several complications that may lead to loss of vision.2 
Topical	 eye	 drops	 are	 ineffective	 in	 this	 condition.	
Systemic administration of Non-Steroidal Anti-
Inflammatory	 Drugs	 (NSAIDs),	 corticosteroids,	 non-
steroidal immuno-suppressive agents or a combination 
of these drugs, is the mainstay of treatment given for 
Non-infectious Scleritis.3-4 Though these therapies re 
beneficial,	can	 lead	to	serious	adverse	effects.	Systemic	
corticosteroids are often accompanied by a poor safety 
profile	 characterized	 by	multiple	 adverse	 effects,	 such	
as	fluid	retention,	hypertension,	hyperglycemia,	greater	
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ABSTRACT

Scleritis is a systemic manifestation of sclera. Topical eye drops frequently are 
ineffective	in	this	condition	and	systemic	therapies	can	have	serious	adverse	effects.	No	
satisfactory treatment modalities are available in modern medicine for this condition. 
A case of 24 years old male, having severe red eye, conjunctival congestion extending 
from	nasally	and	temporally	towards	cornea	was	attended	successfully	in	this	case.	The	
patient	was	diagnosed	to	be	suffering	from	Sirajala (~scleritis) and was treated with a 
combination of Lekhana anjana (~a type of collyrium) with oral Ayurvedic medicines 
for a month. Mridu virechana was done to eliminate Doshas of systemic level before 
starting the main treatment. After 15 days of treatment; redness and discomfort were 
disappeared. Pain, headache, discomfort were decreased, with slight redness around 
the nodule in the right eye, while left eye was normal after a month of treatment.

susceptibility to infections, mood changes, osteoporosis, 
psychosis etc.4-5 The systemic immuno-suppressive 
therapy for eye diseases has shown data regarding 
treatment	 with	 Biological	 Response	 Modifiers	 (BRM)	
for	 inflammatory	 diseases.6-7 No satisfactory treatment 
modalities are available in modern medicine for this 
condition,	 further	 uncontrolled	 conditions	 may	 settle	
in complications. Considering which, satisfactory 
treatment modalities in other systems of medicines 
is being explored. This current case was successfully 
treated on the line of Ayurvedic management of Sirajala, 
one among the curable Shuklagata rogas (~diseases 
involving Sclera).

Case Report:

A 24 years old, non-smoking, non-alcoholic male 
reported to the OPD with progressive binocular redness, 
lacrimation, pain and photophobia along with mild 
discomfort and headache since one month. None of 

How to cite: Rao PP, Sankar P. Ayurvedic Management 
of Diabetic Retinopathy. J AyuCaRe 2017;1(2): 36-42
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the family members had a history of Scleritis. He was 
suffering	with	similar	symptoms	since	past	three	years,	
where remissions and exacerbations of the symptoms 
were experienced at the intervals of two months, each 
episode continuing for a fortnight. The condition 
was diagnosed as Scleritis by the Opthalmologist for 
which, he was advised Prednisolone (1%) eye drops 
four times a day, atropine (1%) eye drops two times a 
day	 and	Ofloxacin	 eye	 drops	 (0.3%)	 four	 times	 a	 day.	
Topical	Moxifloxacin	 eye	 drops	 three	 times	 daily,	 oral	
Doxycycline 100 mg/day were also used by the patient 
under the supervision of an ophthalmologist. However, 
no	 significant	 relief	 was	 noticed	 in	 his	 condition;	
considering which, he stopped using allopathic 
medicines. 

Table 1 - Gradation of clinical features

Redness of eye

No redness, normal vessels 0

Poorly visible vessels (mild) 1

Clearly visible vessels (moderate)  2

Intensely congested vessels (severe) 3

Ocular pain

Not present  0

Not disturbing (mild) 1

Disturbing (moderate) 2

Painful (severe) 3

Discomfort

No discomfort 0

Slight discomfort 1

Moderate discomfort 2

Severe discomfort 3

Headache

Not present 0

Mild headache 1

Moderate headache 2

Severe headache 3

On examination, the patient was found to be anxious, 
had disturbed sleep, moderate appetite, unstable 
digestive functions, hard stools and normal micturition.

Patient was of Vatakapha prakriti with medium stature. 
Respiratory, Cardio vascular functioning was normal. 
Pulse rate was 76/min, Blood pressure was 130/90 
mmHg and Respiration rate was 18/min. No features of 
systemic autoimmune diseases, joint pain, oro-genital or 
skin ulcerations, rashes or photosensitivity to sunlight 
were observed. General grading of clinical features of 
Scleritis are presented at Table-1.

On slit lamp examination; eye lids and adnexa of both 
eyes were normal. Conjunctival congestion extending 
from nasally and temporally towards cornea was 
noticed. Pupils were round and reactive. A small 
nodule of around 3-4 mm diameter was noted in the 
right eye, at 4o	 clock	 position,	 little	 away	 from	 the	
limbus that was freely movable with the conjunctiva 
and episcleral tissue. Episcleral vessels on the same 
side were congested. No abnormality was noticed in 
cornea, iris or in anterior and posterior chambers. Extra-
ocular movements were normal. There were no relative 
afferent	 pupillary	 defects.	 Intra-ocular	 pressure	 was	
normal in both the eyes. Fundus examination of both 
eyes did not reveal any pathology. The best corrected 
visual acuity was 6/9 in right eye and 6/6 in left eye. 
Hematological investigations were done in April 2017 
(Table 2). C-Reactive Protein was negative, Human 
Leukocyte Antigen (HLA-B27) was positive and Urine 
routine examination revealed presence of Albumin, 
1-2 pus cells/HPF and traces of Urine bile pigment. 
RA factor, uric acid and Anti Neutrophic Cytoplasmic 
Antibody (ANCA) were within the normal limits. 
Written	informed	consent	was	obtained	from	the	patient	
before starting the treatment. 

Table 2: Hematological investigations before treatment

Parameter Values
Hb (g/dL) 11.6

TLC (cumm) 6700
ESR (mm/h) 60

CT (min) 9
BT (min) 3

Treatment:

Mridu virechana with 3gm of Avipattikara churna and 10 
ml of Eranda taila (Castor oil) followed by lukewarm 
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water	was	done	at	5	AM	during	the	first	three	days	that	
helped him to pass bowels smoothly followed by Vata 
anulomana (~downward movement of Vata) without 
any complications. After Mridu virechana, the patient 
was applied with one drop of Chandanadi anjana in 
both eyes in the morning and evening along with a 
tablet (250 mg) of Saptamruta loha followed by 15 ml of 
Pathyakshadhatryadi kashaya thrice a day before food and 
Triphala guggulu (250 mg) and Gandhaka rasayana (325 mg) 
along with milk thrice a day after food. These medicines 
were administered for thirty days. During the treatment 
period; the patient was advised to foment his eyes with 
a	 clean	 cotton	 fabric	 soaked	 in	 lukewarm	 water.	 In	
addition; patient was advised not to consume mustard 
oil, other oily foods, diet predominant in Amlarasa (~sour 
in taste), exposure to dust and awakening till late nights.

Results: After one month of treatment; more than 80% 
reduction was noted in pain, headache and discomfort 
in both eyes except mild redness around the nodule in 
right eye. Changes observed in the symptoms before 
and after treatment are placed at Table 3.

Follow up: After 30 days of treatment; patient was 
followed-up on 3rd, 7th and 15th day and examined by Slit 
lamp and ophthalmoscope. Hematological examination 
revealed	 non-significant	 changes	 in	 all	 parameters	
except ESR that is reduced to 20 mm/hr from 60 mm/
hr. On 3rd day, discomfort in left eye and headache were 
reduced but pain and redness were continuing. On 7th 
day, change was observed in the redness and there were 
no complaints of pain or headache. Reduced congestion 
up to 80% percent and no discomfort were noticed by 

the end of 15th day. At this stage, a few episcleral vessels 
were observed around the nodule in Right eye.

Discussion:

Scleritis is a chronic, painful, and potentially blinding 
inflammatory	 disease	 that	 is	 characterized	 by	 oedema	
and	 cellular	 infiltration	 of	 the	 scleral	 and	 episcleral	
tissues.8  Maha jalabha kathina sira (~red and extensive 
network of hardened veins) spreading over the Shukla 
mandala (sclera) is seen in Sirajala as observed in the 
current case.9 In right eye a Sirapidaka (~a white nodular 
growth near the limbus covered over the veins) was also 
noticed.9 Sirotpata [characterized by Shukla mandala full 
of Akshiraja (~corneal congestion) associated with Daha 
(~burning sensation), Vedana (~pain)] and Siraharsha 
[characterized by Ati akshiraja (~intense corneal 
congestion), Asra sravana (~blood stained discharge), 
Na shaknotyabhivikshitam (~unable to see objects)] 
were	 the	 conditions	 differentiated	 from	 the	 current	
case.10 According to Susruta; Sirajala and Sirapidaka are 
Shuklagata rogas (diseases of sclera),11 while Sirotpata 
and Siraharsha are Sarvagata roga (diseases involving 
entire eye).12 Vagbhata mentioned all these diseases 
under Shuklagata roga.13 Chedana, Lekhana anjana and oral 
medicines are the main line of treatment in Sirajala.14

Avipattikara churna15 (3gm) mixed with 10ml of Eranda 
taila (Castor oil) was given for initial three days. It causes 
Mridu virechana (~mild purgation) and Dosha anulomana 
thus employed before treatment for elimination of 
exacerbated Doshas.

Ingredients of Chandanadi anjana possesses Tikta, 

Table 3: Scoring of different parameters observed during the treatment

Clinical features Before treatment On 3rd day On 7+ day On 15th day

RE LE RE LE RE LE RE LE

Redness 3 3 3 2 2 1 1 1

Pain 2 2 2 1 0 0 0 0

Discomfort 2 2 1 0 0 0 0 0

Headache 2 1 0 0

RE - Right Eye, LE - Left Eye
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Kashaya, Madhura rasa, Laghu, Ruksha guna, Ushna virya, 
Tridosha hara mainly Kapha vatahara.16 Ingredients of 
Pathyakshadhatryadi kashaya possesses Tikta, Kashaya 
rasa and Rasayana, Vrana ropana properties.17 Tikta rasa 
is Pitta hara and Kashaya rasa is Vrana ropaka.18-19 Besides 
pacifying the aggravated Doshas, contents of Triphala 
guggulu will be helpful as Anti-oxidant and anti-
inflammatory	agents	that	also	play	a	crucial	role	in	the	
management of Scleritis. 

Gandhaka rasayana is useful in pathologies manifested 
due to aggravated Vata and Kapha and in cough, dyspnea, 
dyspepsia etc.20	This	is	equally	effective	in	pathologies	of	
skin and mucous membrane, eye diseases and is useful 
as a potent Rasayana. Ingredients of Saptamruta loha 
pacifies	all	the	three	Doshas predominantly of Pitta.21 The 
ingredients are useful as Rasayana, Sroto shodhaka, Rakta 
shodhaka, Vrana ropaka and possesses Anti-oxidant and 
Anti-inflammatory	 activities.	 Various	 glycol	 proteins,	
lipids, essential amino acids, glycerol, gallic acid, 
chebulic acid, tannin, vitamin C (of Amalaki), B Complex 
(of Honey), A (of Cow ghee), E (of Honey and cow ghee) 
also may play a crucial role in breaking the pathology at 
different	 levels.	Currently,	 the	patient	 is	under	 follow-
up and taking Gandhaka rasayana, and Triphala guggulu. 
No relapses have been noticed after the treatment.

Conclusion:

Ayurvedic treatment approaches followed in the 
current case including Lekana anjana and oral drugs after 
Mridu virechana	are	beneficial	 in	treating	Scleritis.	Such	
approaches may be taken into consideration in large 
scale	population	 to	 evaluate	 the	 efficacy	 through	well-
designed protocols.
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Composition of Avipattikara churna

Ingredient Botanical Name Part used Proportion

1 Shunthi Zingiber officinale Roscoe. Processed dried 
Rhizome 

1 part

2 Maricha Piper nigrum Linn. Dried fruit 1 part

3 Pippali Piper longum Linn. Dried fruit 1 part

4 Haritaki Terminalia chebula Retz. Dried pericarp 1 part

5 Vibhitaki Terminalia bellerica (Gaertn.) Roxb. Dried pericarp 1 part

6 Amalaki Phyllanthus emblica Linn. Dried pericarp 1 part

7 Musta Cyperus rotundus Linn. Dried rhizome 1 part

8 Vid lavana – Salt 1 part

9 Vidanga Embelia ribes Burm.f. Dried fruit 1 part

10 Ela Amomum subulatum Benth. & Hook.f. Dried seed 1 part

11 Patra Cinnamomum tamala Buch.-Ham. Dried leaf 1 part

12 Lavanga Syzygium aromaticum (L.) Merrill & Perry Dried	flower	bud	 11 parts

13 Trivrit Operculina terpethum (L.) Silva Manso Dried root 44 parts

14 Sharkara - Sugar candy 66 parts
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Composition of Chandanadi anjana

Ingredient Botanical Name Part used Proportion

1 Rakta chandana Pterocarpus santalinus Linn. F. Dried heart wood 1 part

2 Amalaki Phyllanthus emblica Linn. Dried pericarp 1 part

3 Haritaki Terminalia chebula	Retz. Dried pericarp 1 part

4 Vibhitaki Terminalia bellerica (Gaertn.) Roxb. Dried pericarp 1 part

5 Puga Areca catechu Linn. Dried fruit 1 part

6 Palasha Butea monosperma (Lam.) Taub. Dried seeds 1 part

Composition of Triphala guggulu

Ingredient Botanical Name Part used Proportion

1 Amalaki Phyllanthus emblica Linn. Dried pericarp 1 part

2 Haritaki Terminalia chebula	Retz. Dried pericarp 1 part

3 Vibhitaki Terminalia bellerica (Gaertn.) Roxb. Dried pericarp 1 part

4 Pippali Piper longum Linn. Dried fruit 1 part

5 Guggulu Commiphora wightii (Arn.) Bhandari Processed oleo-gum 
resin 

5 parts

Composition of Saptamruta loha

Ingredient Botanical Name Part used Proportion

1 Amalaki Phyllanthus emblica Linn. Dried pericarp 1 part

2 Haritaki Terminalia chebula	Retz. Dried pericarp 1 part

3 Vibhitaki Terminalia bellerica (Gaertn.) Roxb. Dried pericarp 1 part

4 Yashtimadhu Glycyrrhiza glabra Linn. Dried stem 1 part

5 Loha bhasma - Calcined iron 1 part

6 Madhu - Honey Quantity	Sufficient

7 Ghrita - Ghee 
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Composition of Gandhaka rasayana

Ingredient Botanical Name Part used Proportion

1 Suddha gandhaka – Processed  Sulfur 1 part

Tvak Cinnamomum zeylanicum Blume. Dried stem bark 

Processed 
Sulfur is to be 
sequentially 

levigated eight 
times each in the 
liquids of these 

drugs

Ela Amomum subulatum Benth. & Hook.f. Dried seed

Patra Cinnamomum tamala Buch.-Ham. Dried leaf 

Nagakesara Mesua ferrea Linn. Dried fruit 

Guduchi Tinospora cordifolia (Thunb.) Miers Dried stem

Haritaki Terminalia chebula	Retz. Dried pericarp

Vibhitaki Terminalia bellerica (Gaertn.) Roxb. Dried pericarp

Amalaki Phyllanthus emblica Linn. Dried pericarp

Aushadha Zingiber officinale Roscoe. Processed dry Rhizome

Brungaraja Eclipta alba Dried whole plant

Ardaraka Zingiber officinale Roscoe. Dried rhizome 

2 Sharkara – Sugar candy Equal to the 
Sulfur remained 

at the end of 
legation process

Composition of Pathyakshadhatryadi kashaya

Ingredient Botanical Name Part used Proportion

1 Amalaki Phyllanthus emblica Linn. Dried pericarp 1 part

2 Haritaki Terminalia chebula	Retz. Dried pericarp 1 part

3 Vibhitaki Terminalia bellerica (Gaertn.) Roxb. Dried pericarp 1 part

4 Bhunimba Andrographis paniculata (Burm.f.) Wall. Dried whole plant 1 part

5 Haridra Curcuma longa Linn. Dried rhizome 1 part

6 Guduchi Tinospora cordifolia (Thunb.) Miers Dried stem 1 part

7 Nimba Azadirachta indica A.Juss. Dried stem bark 1 part
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INTRODUCTION
In Ayurvedic classics Kushta is considered as
an important disease and is categorized as
Maharoga. Shwitra is one of the varieties of
Kushta5and even the causes of the Kushta are
considered as etiological for this condition as
well. This disease of dermis can spoil the
beauty of skin and pose minor and major cos-
metic problem. The lesions of Shwitra being
dry and also non-infectious, thus differs from
the Kushta in general.  The disease is charac-
terized by invariable morbidity of all the three
dosha afflicting rasa, rakta, twak and mamsa
dhatu6. Shwitra is a chronic deteriorating skin
disorder which is in reality challenge to the
whole medical field as the complete cure to
this illness is a remote possibility. No doubt
the illness is not fatal, but it poses embarrass-
ment and inferiority complex to the person
affected. More to add, the person having
Shwitra will feel that they are separated from
the society and get depressed psychologically
and our society also has a contemptuous opin-
ion regarding these persons. Shwitra is also a
variety of Kushta, which can spoil the beauty
of the skin, is characterized by whitish depig-
mentation. Shodhana and Shamana measures
are proved to be efficacious in the treatment of
Shwitra. The drug taken for the present study
Bakuchi Rasayana is one of the yogas men-
tioned by Acharya Sushrutha in Medha-
yushkamiya Rasayana Chikitsa. It basically
contains Bakuchi, Guda and Gritha and Go-
mutraarka as Anupana. Samshodhana is men-
tioned as a modality, which is followed as a
pre requisite for administration of Rasayana.
Here sadhya shodhana has been carried out
with Trivrit leha for Koshta shodhana, as a pre

requisite for Rasayana chikitsa. Bakuchi
choorna was administered in the form of cap-
sule in the dose of 24 gm in the morning
empty stomach with Gomutraarka as Anupana
(24ml)8.

OBJECTIVES

1. To evaluate therapeutic effect of Bakuchi
Rasayana in reducing the symptoms of
Shwitra.

2. To evaluate the therapeutic effect of
Shashilekha vati in reducing the symptoms
of Shwitra.

3. To compare the effect of Bakuchi
Rasayana and Shashilekhavati in the re-
ducing the symptoms of Shwitra.

MATERIALS AND METHODS
STUDY DESIGN
Open controlled clinical study with pre-test
and post-test design.

SOURCE OF DATA
27 patients diagnosed as Shwitra/Vitiligo ful-
filling the diagnostic/ inclusion and exclusion
criteria were taken for study from OPD and
IPD of SDM Ayurveda Hospital, Udupi, Kar-
nataka.
DRUG
The cellulose capsules each containing 500 mg
powder of Bakuchi, Manshila and ingredients
of ShasilekhaVati were obtained from SDM
Ayurveda Pharmacy Udyavara, Udupi.

METHOD OF COLLECTION OF DATA
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A special proforma was prepared incorporat-
ing all the clinical manifestation and assess-
ment criteria of the Vitiligo / Shwitra. Com-
plete clinical data was collected from all the
selected patients as per the proforma before
the intervention and every week following this
until the completion of the study. The selected
patients were randomly divided into two
groups as Group Bakuchi Rasayana (BR) and
Group ShashilekhaVati (SV). Randomization
is done by adapting permeated blocked ran-
domization method. Results obtained were sta-
tistically analysed by adapting the paired t test.

DIAGNOSTIC CRITERIA
 Must have cardinal symptom of Shwitra i.e.
visible de- pigmented macules.
 Absence of swelling and scaly lesions in
the dermis
 Circumscribed de-pigmented patches with
hyper pigmented borders

 Normal tactile sensation.

INCLUSION CRITERIA
 Patients fulfilling the criteria of diagnosis
irrespective of sex or creed.
 Age 16 to70 years.

 Written informed consent.
EXCLUSION CRITERIA
 Chronicity more than 10years.

 Spread more than 50%of the body surface.
 Age < 16 and > 70 years
 Patient with any other systemic illness like
diabetes mellitus, IHD.
 Burnt areas

ASSESSMENT CRITERIA
 Symptoms of Shwitra

 VETI9 (Vitiligo Extent Tensity Index) for
evaluation.

SATSTICAL ANALYSIS:-
 The results obtained were subjected to sta-

tistical analysis using Stat Graph Pad 3
software.

 Paired t-test was used for comparing the
results within the control and trial group.

 Student t- test was used for comparing the
results between the control and trial group.

ETHICAL CLERANCE
Ethical clearance was obtained through the
ethical committee formulated in the institution.
Reference number-SDMCAU/ACA-
49/EC46/14-15.Date-23/4/2015
INTERVENTION
Group BakuchiRasayana (Group BR)
 For initial seven days the patients was

treated with Nityavirechana by oral admini-
stration of Trivritleha in a dose 12 g in
empty stomach in the morning.

 From day 8 to 38, BakuchiRasayana were
orally administered in a dose of 24 gm AC
in the morning. 24 ml of Gomutraarka was
given as anupana in these patients.

Group Shashilekhavati (Group SV)
 The patients in this group were orally

treated with Shashilekhavati in a dose of
125 mg tid for 30 days. 12 ml of Bakuchi-
taila was given as anupana.

INVESTGATION
Blood –TC, DC, ESR, Hb%, RBS10

RESULTS &OBSERVATIONS
Among the 27 patients maximum number of
the patients, 11(36%)were between the age
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group of 36-55years, against minimum num-
ber of 7 (29%) patients in age group 16-35
years and  78% of the patients belonged to
Hindu Religion, 22% of patients belonged to
Muslims. Majority of the patients comprising
37% were Primary school and 7% were higher
school, 26% patients were junior school, 30%
patients were Graduation. Among the 27 pa-
tients 37.04% patients were male and 62.96%
were females. Majority of the patient belonged
to upper middle class i.e67% were Middle
class, 18% were Upper class,15% patients
were Lower class. Among the 27 patients 19%
patients were Students and 22% were Em-
ployee, 33% were Home Maker, 26% patients
were Businessman. 56% of the patients had
the dietary habit of taking mixed diet, and
44% patients were Vegetarian. Out of 27 pa-
tients 22% were smokers and other 78% had
no addiction. Majority of the patients belongs
to 52% Pittakapha Prakruti, 41% of patients
belonged to VataKaphaPrakruti, 7% of the
patients belonged to VataPittaPrakruti. 74%
patients recorded Madhyamasamhnana, 19%
patients belonged to Avara Samhanana, 7% of
the patients belonged to PravaraSamhanana.
Among 27 patients, 0% of the patients be-
longed to Pravara, 81% of patients belonged
to Madhyam, 19% patients belonged to
Avara.59 % of patients had Madhyama Ab-
hyavaharanaShakti, 56 % of patients had
Madhyama JaranaShakti and 62 % of the pa-
tients had AvaraVyayamaShakti.

 BakuchiRasayana Group –It is found that
initial mean score on Twak vaivarnyata
which was 3.00 and reduced to 1.66 after
the treatment, thus recording a remission
by 44.3%., The initial mean score on Twak
Rukshata which was 0.66 reduced to 0.26

after the treatment ,thus recording a remis-
sion by 60.6%.The initial mean score on
Romavivarnata which was 2.53 reduced to
1.40 after the treatment, thus recording a
remission by 44.6%.The initial mean score
on Body Region which was 3.33 and re-
duced to 2.46 after the treatment, thus re-
cording a remission by 25.8%.The initial
mean score on VETI Score which was 7.84
reduced to 2.44 after the treatment, thus
recording a remission by 68.8%.

 Shashilekha vati Group –It is found that
the initial mean score on Twak Twakvai-
varnyata which was 3.00 before the treat-
ment was reduced to 2.92, thus recording a
remission by 2.33%. Initial mean score on
TwakRukshata which was 2.33 before the
treatment was reduced to 1.58, thus record-
ing a remission by 32.1%.the initial mean
score on Romavivarnata which was 2.41
before the treatment was reduced to 1.75,
thus recording a remission by 27.3. The in-
itial mean score on Body Region which
was 2.91 before the treatment and was re-
duced to 2.41, thus recording a remission
by 17.1%. the initial mean score  on Veti
Score which was 4.33 before the treatment
was increased to 3.80, thus recording a
remission by 12.2%.

 Comparison between the groups shows
that BakuchiRasayana Group had more
improvement compared to Shashilekha
vati Group which was statistically signifi-
cant.

DISCUSSION
All the skin diseases in Ayurveda have been
described under the heading of Kushta, in
other words it can be listed as Ayurvedic der-
matology. It is not a vis-à-vis correlation but
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one can cover up all skin disease under 18
types of Kushta. Twacha is formed by the
Paka of Rakta Dhatu by its Dhatvagni. It con-
sists of seven layers, out of which, Shwitra
occurs in the Tamra layer, which is the fourth
layer of the Twak. The Disease Shwitra is one
among various skin diseases characterized by
de-pigmented patches, enlarging and becom-
ing more numerous with time. The disease
Shwitra is pittapradhanaTridoshajaVyadhi.
According to Acharya Sushruta, Shwitra oc-
curs in tamra the fourth layer of the twak and
is 1/8th of Vreehi in its thickness.
As per the symptomatology & pathogenesis
and presenting the symptoms like Shweta-
varna, Tamravarna, Aparisraavi i.e. non-
exudative or non-oozing type of lesion.
Shwitra can be correlated to Vitiligo in mod-
ern science. Vitiligo is a common autoimmune
disorder of depigmentation due to loss of
melanocyte. Sufferers often have relatives
with other organ specific autoimmune disor-
ders. Lesions are often symmetrical and fre-
quently involve the face, hands and genitalia.
The hair can also get de-pigmented.
Different modalities are mentioned for the
management of Shwitra (Vitiligo) like Shod-
hana, Shamana, Vyadhihara Rasayana and
Bahirparimarjana Chikitsa are the bottom of
principles of treatment for Shwitra. Due to
specific etiology factor the vitiated vata, pitta,
kapha, affecting the Twak, Rakta, Mamsa,
Lasika, causes whitish discoloration of skin
presenting as Shwitra. Irrespective of the dis-
comfort, chronic presentation of the disease
proved bahu dosha avastha and best treated by
Rasayana chikitsa. Rasayana chikitsa that also
demands shodhana earlier to medication.
Hence to eliminate the dosha and preparation
of patient for Rasayana chikitsa shodhana is

mandatory; with this intention nityavirechana
is accompanied by administration of
Trivritleha in a dose of 12 gm OD every day
for 7 days. By this treatment it observes that
patient has passed 3 to 4 episode of loose stool
per day with a addition of improved digestive
ability. Strong optimal function of GIT is
achieved in all the patients by shod-
hanachikitsa. Following the shodhana chikitsa
Bakuchi is administered in a dose of 24 gm
empty stomach in the morning for 30 day with
Gomutraarka as anupana. This large dose of
BakuchiRasayana is best administered in a
limited period of 30 days. Gomutraarka is de-
scribed as best anupana even though accretion
smell by consumption likely to cause much
unconventional but replacement of the same
with Gomutraarka proved more acceptable in
all the patients. Thus all the patients conven-
tionally consume a large dose of Bakuchi with
Gomutraarka as anupana. The result proved
that all the patients showed a very good im-
provement, best to moderate improvement in
regard to normalization of colour, size, and
number of lesion. Remission of Aruna colour
followed by medication proved the affectation
of Bakuchi in remission of symptoms of vata-
dosha. Tamra patches are seen in 5 patients
also rehabilitated into normal colour indicated
efficacy of pacifying pittadosha. White dis-
coloration got partially corrected by medica-
tion is suggestive of elimination of
kaphadosha. Thus these changes proved the
efficacy of BakuchiRasayana in elimination of
all three dosha which involved in pathology of
Shwitra. Normalization of colour and reduc-
tion in Rukshata is the sign of effect of medi-
cation on Lasika, Mamsa, Meda, Rakta. The
medication is given for the duration of 1
month. The test admitted the administration of
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the same medication for 6 months. From this
is clear that further improvement obtained by
the continuation of Rasayana as per authentic
text.
Shodhana, Shamana, Rasayana is the treat-
ment of any disease. Each procedure has its
own importance to eliminate the disease. The
efficacy of Rasayana excels in form of treat-
ment by virtue of its optimal dosage targeting
the samprapthighataka. Shamana medication
is difference from Rasayana treatment in re-
gards of dose as well as duration of treatment.
Shashilekhavati in a dosage of 125mg TID
with Bakuchitaila 12 ml as anupana. Though
Bakuchi is the main components of Sha-
manachikitsa .Total amount of Bakuchi and
duration of treatment is comparatively is very
less. To be more clear 24 gm of Bakuchi per
day in Rasayana dosage. The reduction in the
discoloration like Aruna, Tamra, Shweta, by
medication with Shashilekhavati proved in the
remission of the symptoms vata, pitta,
kaphadosha respectively. The study proved
that Rasayanachikitsa is more affective in
comparison to Shamanachikitsa. Though that
prevails difference in combination Baku-
chiRasayana and Shashilekhavati, the major
difference is contents in these formulations
Bakuchi being claimed as drug of choice in
Shwitra.
Before last it can be said that both the medica-
tion are safe effective and used partially in 30
days.  At last to say if the same medication is
used for longer duration to complete remission
of the symptoms is adopted and also justified
in SushrutaSamhita.

CONCLUSION
Bakuchi Rasayana and SashilekhaVati are ef-
fective in the remission of the symptoms of

Shwitra as evidenced by statistically signifi-
cant reduction in the symptom score of various
subjective and objective parameters. The ef-
fectiveness of the BakuchiRasayana is su-
preme comparing to that of SashilekhaVati as
evidenced by the various outcome measures
and the statistical analysis shows that it is sig-
nificant.
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Substantiating accuracy of Goodsall’s 
rule in fistula‑in‑ano (Bhagandar) with 
anatomical consideration
Pradeep Shahajirao Shindhe, Ramesh Shivappa Killedar

Abstract:
BACKGROUND: The exact identification of the internal opening in the surgical treatment of anorectal 
fistulae is of basic importance for effective management, and the same concept was existed long back 
which was described by Acharya Sushruta in the context of Bhagandar (Arvachina and Parachina).
In the current practice, the rule of Goodsall enables identification of the internal opening whether 
anterior or posterior with relation to its external opening.
OBJECTIVES: The objective of this study is to substantiate the accuracy of Goodsall’s rule and to 
establish rationality of the rule with anatomical consideration
MATERIALS AND METHODS: A total of 53 operated (kshara sutra ligation) cases of fistula‑in‑ano 
during 2014–2015 were retrospectively assessed for locations of the primary (Arvachina) and 
secondary (Parachina) openings from the case sheets. The normal distribution test was used for 
the data analysis.
RESULTS: Totally 46 anal fistula patients followed the Goodsall’s rule while 7 patients were not as 
per rule, and all of them were falling in anterior external opening group.
CONCLUSION: Posterior external opening fistulas were as per Goodsall’s rule and anterior 
opening >3.25 cm or far had a straight or radial fistulous tract, which are against the Goodsall’s rule.
Keywords:
Arvachina, Bhagandar, fistula‑in‑ano, Goodsall’s rule, Parachina

Introduction

Kshara sutra is a boon for ayurvedic 
surgeons in the effective management 

of Bhagandar (fistula-in-ano). Fistula‑in‑ano 
is very challenging for a surgeon to treat, 
because of its complexity in identifying the 
tract, and this can be achieved only by knowing 
the primary and secondary opening; let, any 
surgical procedure (fistulotomy, fistulectomy, 
seton, kshara sutra, etc.) may be adopted.[1] One 
of the chief reasons of failure to cure anal 
fistula is misconception as to the point 
of origin of the disease.[2] The primary 
aim is unroofing the tract (in single or 
staged procedure) to achieve utmost 
cure. Several times, it becomes very difficult 

to identify the course of the tract because the 
external manifestation as a pointing abscess, 
single/multiple sinus, or hard indurations, 
but the location of the internal opening may be 
uncertain as the tract may have ramifications.[1] 

In the current surgical practice, we rely 
on the Goodsall’s rule for diagnosing and 
treating the fistula-in-ano, particularly it 
helps to identify the internal (primary) 
opening, and till today, it is said to be 
gold standard.

Materials and Methods

We tried to substantiate his postulation by 
analyzing retrospectively about 53 patients 
of fistula‑in‑ano who underwent kshara 
sutra ligation for fistula‑in‑ano at our 
institution in the year 2014–2015.The 
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analyzed data were systematically presented in the form 
of tables.

Inclusion
All patients underwent kshara sutra ligation for 
fistula-in-ano irrespective of age, sex, and religion.

Exclusion
Those cases were fistula-in-ano was secondary to any 
underlying disease (Crohn’s disease, ulcerative colitis, 
and rectal malignancies).

Results

Among 53 reviewed anal fistula patients the location of 
external and internal openings were recorded in which 
37 (70%) patients were having posterior external opening 
[Table 1], among them 31 (84%) patients had midline 
posterior internal opening and 6 (16%) patients had 
posterior off midline internal opening. In remaining 16 
(30%) patients the external opening was seen anteriorly 
[Table 2] among them 12 (75%) patients had midline 
interior internal opening and 4 (25%) patients had 
anterior off midline internal [Figure 1].

In the present study, totally 46 anal fistula patients 
followed the Goodsall’s rule while 7 patients were not 

Table 1: Course of  anal fistula with posterior  external 
opening

Internal opening ‑ MLP (84%)
External opening Men Women Total
MLP 10 02 12
RP 08 01 09
LP 09 01 10
Total 27 04 31

Internal opening ‑ off midline (16%)
External opening Men Women Total
RP 04 00 04
LP 01 01 02
Total 05 01 06
MLP: Midline posterior, RP: Right posterior, LP: Left posterior

Table 2: Course of  anal fistula with anterior  external 
opening

Internal opening ‑ MLA (75%)
External opening Men Women Total
MLA 03 00 03
RA 03 00 03
LA 04 02 06
Total 10 02 12

Internal opening ‑ off midline (25%)
External opening Men Women Total
RA 03 00 03
LA 01 00 01
Total 04 00 04
MLA: Midline anterior, RA: Right anterior, LA: Left anterior

as per Goodsall’s rule, and all of them were falling in 
anterior external opening group [Table 2].

Discussion

Studies have shown that even fistulae described 
as simple  with a superficial, subcutaneous, or low 
transsphincteric path  have high complication rates 
after the fistulotomy due to the presence of secondary 
paths or flaws in the identification of the primary 
internal opening.[3,4] In the year 1900, David Henry 
Goodsall described a rule regarding relationship of 
“external opening to the tract” in cases of fistula-in-ano. 
According to Goodsall’s rule, “if the external opening 
is anterior to the transverse anal line and within 3 cm, 
from the anal verge, the internal opening will be in 
straight radial line. However, if the external opening 
is behind the transverse line or >3 cm, from the anal 
verge, the internal opening will be at the posterior 
midline of the anal canal.”  In such cases, the tract will 
be a tortuous one[5] [Figure 2].

Pathology
Anal crypts found at the dentate line are the openings to 
variable number of straight and branched anal glands.
These glands can be potentially blocked with debris and 
form abscess that can extend into the intersphincteric 
space, adjacent tissues planes and after surgical drainage 
they may develop into a fistula.[6] 

The geography of anorectal spaces

The perineum is a diamond‑shaped structure and it 
is subdivided by a theoretical line drawn transversely 
between the ischial tuberosities. This split forms the 
anterior urogenital and posterior anal triangles [Figure 3].

Anterior urogenital triangle

Anterior (urogenital)  triangle has important 
structure, i.e., perineal membrane [Figure 2] which 
intervenes between the superficial perineal pouch below 
and the deep perineal pouch above, and it is an important 

Figure 1: Diagram showing percentage of distribution of internal and external 
opening of fistulous tract in concerned to anterior and posterior perineum
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key factor in preventing perineal infections going into 
deeper planes [Figure 4].

Posterior anal triangle

Superficial, deep post anal space and the ischiorectal 
fossa are the potential spaces surrounding the rectum 
and anal canal that are having surgical significance.  
Ischiorectal fossa is further divided into the perianal 
space and ischio anal space. 

The perianal space surrounds the lowest portion of the 
anal canal and is confined by the radiating elastic septae 
of the conjoined longitudinal muscle attachments to the 
anoderm, and perianal skin contains finely lobulated 
fat, delicate branches of hemorrhoidal vessels, nerves, 
and lymphatics. The ischioanal fossa surrounds the 
upper portion of anal canal to the level of the anorectal 
ring [Figure 5]. The roof of this pyramid‑shaped space 
is composed of the levator ani muscles, and laterally, 
it is bounded by the obturator internus muscle which 
lines the pelvic side walls. It is filled with coarsely 

Figure 4: Coronal Section of anterior anal triangle. Note: OE – Obturator externus 
muscle, DPP – Deep perineal pouch, OI – Obturator internus muscle, B –Bladder, 
P – prostate, EUS – External urethral sphincter, SPP – Superficial perineal pouch, 

IPR – Ischiopubic rami

lobulated fat and contains the inferior rectal vessels 
and nerves; it has relatively large space and can harbor 
a substantial abscess with only minimal involvement 
of the overlying gluteal skin. The superficial postanal 
space is located in the posterior midline between the 
skin and anococcygeal ligament, and it is frequently 
involved with anorectal abscess. The deep postanal 
space (retrosphincteric space of Courtney) located deep 
to the anococcygeal ligament and the upper portion of 
external sphincter, levator ani muscle.

Interpretation of fistulous tract according to 
anatomical spaces
Majority of the anal glands are located in the posterior 
side which explains the prevalence of anorectal abscess 
in this region when this posterior midline infection 
erodes into adjacent spaces such as perianal space, 
ischiorectal fossa, and superficial and deep postanal 
space. Improper management leads to the formation 
of fistulous tracts, and the following directions may be 
postulated according to anatomical spaces.
1. Perianal space infection – Probable course of fistulous 

tract tends to have radial fashion in subcutaneous 
plane

2. Superficial postanal space – Probable course of 

Figure 5: Coronal section of posterior anal triangle. IAF – Ischioanal fossa, 
A – Anus, R – Rectum

Figure 2: Structures piercing the perineal membrane

Figure 3: Diagram showing fistulous tract as per Goodsall’s rule
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fistulous tract tends to have radial fashion in 
subcutaneous plane and opens in midline posterior

3. Ischiorectal fossa – Probable course of fistulous 
tract tends to have curved fashion and is deep 
and opens in the corresponding side of posterior 
midline

4. Deep postanal space – It is of surgical significance 
because abscess frequently occurs in this region and 
also this space serves as a window to the left to right 
ischiorectal spaces which can result in horseshoe 
abscess or fistula.

In immuno compromised patients such as diabetes 
mellitus, tuberculosis, and HIV, the infection may make 
a way along the course of vessels, nerves to infect deeper 
spaces such as pelvirectal spaces (hiatus of Schwalbe) 
leading to horseshoe, or multiple anal fistula.

Fistulous tract with anterior external opening tends 
to follow radial course of tract because of radiating 
elastic septae of the conjoined longitudinal muscle 
attachments to the anoderm, and perianal skin 
contains finely lobulated fat, delicate branches 
of hemorrhoidal vessels, nerves, and lymphatics 
along with muscles such as ischiocavernosus, 
bulbospongiosus, and superficial transverse muscle. 
The tough perineal membrane does not allow any 
infection to penetrate deep perineal spaces, so the 
pus remains in the superficial perineal space (between 
subcutaneous tissue and perineal membrane); there is 
no chance for pus to communicate with any another 
potential spaces, so the fistulous tract having anterior 
external opening of any length will not follow the 
Goodsall’s rule.

Acharya Sushruta emphasized the etiology, classification 
and in the management  of bhagandar  he describes 
many surgical incisions like Langalaka, Arda langalaka, 
Sarvatobadraka, etc., in consideration with primary 
(Arvachina) and secondary (Parachina) which can be 
compared with fistulotomy, fistulectomy procedures. 
The recent researches and surgical outcome of kshara 
sutra ligation in the management of bhagandar has 
reduced the reoccurrence, minimal scarring, and 
social burden on patient. Mere kshara sutra ligation by 
identifying internal and external opening may not be 
fruitful in some cases where the tract has involved the 
anatomical space which needs effective drainage of area 
followed with scraping of fibrous tissue of fistula tract 
by kshara sutra.

Conclusion

Bhagandar  is one of the “Ashta Mahagada”[7] 
(eight intricate diseases) considering its morbidity, 
recurrence, and social burden by its nature, so meticulous 
planning of management is utmost essential which 
includes identification of internal and external openings 
with anatomical consideration of spaces around the anal 
verge.

Goodsall’s rule is accurate only when applied to complete 
submuscular anal fistulas with posterior external anal 
openings because of the presence of potential spaces in 
the anal triangle which are filled with abundant fat and 
best nidus for infection and also provide area for pus 
collection. The rule is inaccurate in describing the course 
of complete submuscular anal fistulas with an anterior 
external opening. The rule, however, gives us a clue for 
suspicion of course of fistulous tract along with that other 
investigative tools are essential before planning surgery 
for fistula-in-ano.
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INTRODUCTION 

Dushta vrana is a common pathological condition faced 

by physician mainly related to the external infections, 

cuts or ulcer. The proper healing of progressive wound is 

one of the major problems in surgical practice. Even 

though healing of Vrana is a natural process of the body, 

the Vrana should be protected from Dosha dushti & from 

various microorganisms which may hamper the natural 

course of Wound healing. Acharya Sushruta explained 

Vrana in detail in classical text “Sushruta Samhita” as a 

concourse of wound healing procedures still holds its 

place today. Sushruta has described 60 measures for the 

comprehensive management of Vrana which includes 

local as well as the systematic use of different drugs and 

treatment modalities under a dedicated chapter. 

 

Definition 
Vrunoti yasmaat Roodheapi Vranavastu nanashyati | 

Aadeha dhaarnaattasmatvranaityuccyate || 

 

As the scar of wound never disappears even after 

complete healing and its imprint persisting life long, it is 

called as Vrana. As it causes destruction of the tissue or 

damage of body part, so it is termed as Vrana. 

Dushta vrana: Vrana which has foul smell, continuously 

flowing putrefied pus along with blood, with cavity, 

since long time and has smell etc, Vranalakshanas are 

high in intensity and which is almost opposite to 

Shuddha Vrana is Dushta Vrana. In this context we can 

understand it as a non-healing or contaminated wound. 

 

Lakshanas of Dustha vrana: Samruta (narrow 

mouthed), Kathina (hard), Avasanna (depressed), 

Vedonarvan (severe pain), Vivruta (wide mounted), 

Ushna (hot), Daha (burning sensation), Paka 

(suppuration), Puyasravya (discharging pus). 

 

Ayurveda Management of dushtavrana: Sushruta has 

described Shastivranopakarma’s for a wound 

management from its manifestation to the normal 

rehabilitation of the hair over the scar. Better wound 

healing with minimal scar formation and controlling the 

pain effectively are the prime motto of every surgeon. 
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 ABSTRACT 

The ayurveda ancient science of medicinal system described Vrana (wound) as a pathological condition which 

involves destruction or discontinuity of body tissue. Similarly non healing ulcer defined as dushtavrana by 

ayurveda texts. The healing of wound or an ulcer is the natural mechanism of the body. Naturally wound will heal 

in one week if no Doshic invasion (infection) takes place. Presence of infection is one of the important factors 

which impair wound healing. A healthy wound heals with minimum scar as compared to infected wound. Classics 

of Ayurveda especially Sushruta has elaborately explained details of wound & its management. A clean wound in 

a normal body heals earlier as compared to contaminated wound. Wound healing is mechanism where the body 

attempts to restore the integrity of the injured part. Here in this research paper we have discussed three cases of 

Dushta vrana with the rationality of different Ayurvedic management like shodhana, ropana and shamana 

chikitsa. 
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Vamana and virechana, Shoshana (langhana), Aahara 

(kashaya, tikta katu pradhana), Rakta mokshana,Vrana 

dhawana with Aragvadhadi, surasadi gana 

kashaya,Vrana shodhana with Aragvadhadi, surasadi 

gana kashaya siddha taila, Rasakriya-

Kashaya+sphatika+Manashila 

+Harital+Matulunga+ Madhu 

 So by considering all above said modalities of Dushta 

vrana treatment broadly classified into two headings: 

 1) Medical management: - Abhyanga, Sweda, 

Vimlapana, Upanaha, Pachana, Sneha, Vamana, 

Virecana, Apatarpana, etc. 

 2) Surgical management:- Bhedana, Daarana, 

Lekhana, Eshana, Aaharana, Vyadhana, Visravana, 

Seevana, Sandhana, Kshaarakarma, Agnikarma, 

Chedana, etc. 

 

Shodhana: Abhyantara Shodhana (Internal purification) 

Bahirgata Shodhana (External purification by 

application of medicine) 

 

ABHAYANTARA SHODHANA 

1. Vamana - Vranas above the level of Nabhi Pradesha 

with Kapha Pradhana Lakshana are better managed by 

Vamana Karma. 

 

2. Virechana - The wounds which are affected by Pitta 

Dosha and situated middle portion of the body and non 

healing wound with long duration, in such cases 

Virechana plays a better role in healing. 

 

3. Basti - it is advised in case of Vrana which is having 

Vata Pradhana Dosha, and Margavaranajanya Vrana 

and wound situated in lower extremities are better treated 

with Basti Chikitsa. 

 

4. Shirovirechana - Vrana which is situated in 

Urdvajatrugata area and Kaphapradhana conditions, 

this procedure is beneficial. 

 

BAHYA SHODHANA 

1. Raktamokshana – Raktamokshan is indicated since 

Rakta is mainly involved as Dushya in Samprapti 

Ghataka. Raktamokshan includes various method are 

commonly practiced are Siravedhan (vein–puncturing) 

and Jalaukavacharan (leech application). Raktamokshan 

is indicated in disorders of Pitta and Rakta involvement, 

thus non healing wound which has imbalance of Pitta 

and Rakta can be well managed with Raktamokshan. 

 

2. Ropana - Ropana means a factor, which promotes or 

quickens the healing process. The modern system of 

medicine could not find such karma which promotes the 

process of healing except anti-infective and deriding 

agents. Ropana processed in the form of Kalka, Kashaya, 

Varthi, Ghrita, Taila and Choorna etc. 

VRANA PRAKSHALANA 

Ropana, Shodhna (Aragwadhadi kashaya, Sursadigana 

kashaya, Lakshadigana kashaya and Panchavalkala 

kashaya) 

Vrana Pichu –Doorvadi ghrita, Jatyadi taila/ghrita, 

Nimbadi taila, Kshara taila pichu, Sursadi taila etc. is to 

be used for Vrana Pichu. 

Vrana Lepa –Tilakalkadi (ropana), Tila nimba kalkadi 

(ropana + shodhana). 

Vrana basti - Jatyadi taila (ropana + shodhana). 

 

Case Reports – 1 

 A 45 years old male patient 

 C/O Non healing wound on right great toe since 3 

months 

 Rest pain right dorsal aspect of foot 

 Slough & Pus discharge 2 ½ month 

 Difficulty in walking 

 H/o smoking since 15 years (20 cigarettes/ day) 

 

Investigations 

 Colour Doppler study of right lower limb arterial 

system- 

 Thickened wall with mildly reduced luminal size with 

biphasic flow of Anterior tibial, posterior tibial & 

dorsalis pedis arteries with atherosclerotic changes in 

arteries of right lower limb. 

 

Chikitsa Vruttanta 

• Poorva karma 
• Koshtashodhana 

• Bahya snehana & swedana 

• Pradhana karma 
• Basti chikitsa 

• Vrana prakshalana 

 

• Pashchat karma 
• Jaloukacharana 

• Poorva karma 
• Kostashodhana -Gandharvahastadi taila 70 ml +milk 

100 ml 

• Snehana swedana -Sarvanga abhyanga- Pinda taila, 

Parisheka sweda- Dashamoola kashaya. 

 

• Pradhana karma 
• Niruha basti-Manjishtadi kshara basti 

• Makshika – 80 ml, Lavana – 5 gms, Taila – 

Manjishtyadi taila - 60 ml, Kalka – manjishtadi choorna 

– 20 gms, Shatapuspa choorna- 10 gms, Guduchi 

choorna – 10 gms, Manjishtadi kashaya 150 ml, Goarka 

– 100 ml & Kanji – 100 ml. 
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• Anuvasana basti -Manjishtadi taila 60 ml 

Plan for Basti 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 

AB NB AB NB AB NB AB AB 

 

• Prakshalana - Triphala kashaya 

• Pashchat karma 
• Jaloukacharana 

• Photo of vrana 

 

 
 

CASE REPORTS - 2 

Gender –Female Age -55yrs Occupation – House wife 

H/O present illness 
 Complaining of blackish discoloration of greater toe 

associated with foul discharge and also involving on the 

dorsal aspect of left foot with reddish discoloration and 

no complaints of pain or burning sensation. 

 

Past history- k/c/o DM since 12yrs. 

 

On examination 
 Febrile and cellulites features were observed in the 

left lower limb with raised temperature however edema 

was absent. 

 Vital signs were normal 

 

Treatment plan 

1. Amputation 

2. Wound management 

 Shodhana 

 Ropana 

 Shamana 

 

DAY 1 

a. Amputation  
 Under aseptic precautions excision of left greater toe 

at phalanx was done. 

 Followed by cleaning with H202 + Betadine solution, 

betadine soaked gauze was placed over it and 

compression bandage was done carefully, and IV 

antibiotics was started for 5 days. 

 

Day 2 
 Dressing- Panchavalkala kashaya for first 7 days 

followed with Jatyadi taila. 

 Nimbadi guggulu- 2 BD 

 Punarnavadi kashaya- 3tsf TID 

 Nitya virechana with Triphala churna 10 gm Hs with 

hot water for 7 days. 

 

Same treatment was continued for 3 days & patient 

was discharged on 5
th

 day: 
The dressing continued with panchavalkala kashaya for 

7 days, during which the wound began to respond 

favorably, initially by clearance of the slough tissue, then 

by emergence of healthy granulation tissue and finally by 

wound contraction, epithelialization and scar formation.

 

GRBS GRBS GRBS GRBS GRBS GRBS GRBS 

351mg/dl 321mg/dl 327mgdl 351mg/dl 249mg/dl 142mg/dl 136mg/dl 

 

 

 
Before Treatment                      After treatment 

 

CASE REPORTS-3 

Name  : xyz 

Age   : 61 years 

Sex   : Male 

Occupation : Worker at mill 

Chief Complaints 

 Wound over rt. leg since 8 days 

 Severe pain since 4 days 

 Swelling of right limb since 4 days 

 

History of Present Illness 

 Patient was said to be healthy 8 days back. 

 Then he fell down from bicycle and got wound over 

right ankle joint. 

 For that he consulted nearby hospital and took 

treatment. The details of which are not known. But got 

relieved temporarily. 

 Gradually pain increased in intensity. Also started 

complaining of pus discharge from wound. 

 Since 4 days he was complaining of severe pain at 

whole right limb, swelling of limb and unable to walk. 
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Past History 
 There is no specific medical /surgical history 

 No H/O drug allergic 

 

Family History 
 No specific familial history 

 

Clinical Examination 

Inspection 

 Site:    Medial malleolus of right leg 

 Shape:    Spherical 

 Size:   4×4 cm 

 Number:   Single 

 Edge:    Inflamed & 

edematous 

 Surrounding area:  Red & edematous 

 Floor:    Necroses skin 

 Discharge:   Pus 

 Right limb:   Edema, redness 

 

Palpation 

1. Local rise of temperature - present 

2. Tenderness - severe 

3. Pitting edema 

 

Vrana pariksha 

 Vrana Akruti:   Vritta 

 Vrana Gandha:  Puya Gandhi 

 Vrana Strava:  Puya Yukta 

 Vrana:   Krishan Vrana, 

Atiushna 

 Vrana Avasta:  Dushtavrana 

 

Plan of Care 

 Posted for wound debridement under local anesthesia. 

 Wound management 

 Shodhana 

 Ropana 

 Shamana 

 

PRE-OPERATIVE 

 OT. Consent 

 Inj. Xylocaine test dose 0.2 cc I/D 

 Inj. TT. 0.5cc IM 

 Monitor TPR. BP. 

 

OPERATIVE 

 Painting and draping 

 Inj. lignocaine with adrenaline 2 % infiltrated around 

the wound 

 Necroses tissue and slough was removed 

 Debridement done with scoop. 

 Wound cleaned with Povidone iodine solution and 

H2O2 

 Dressing done 

 

POST-OPERATIVE 

 Daily dressing 

 Vrana prakshalana with panchavalkala kashaya 

 Vimlapana karma with jatyadi taila 

 Tab Triphala Guggulu 1 tid 

 Tab Gandhaka Rasayana 1 tid 

 Cap. Pentaphyte P 5 1 tid 

 

 
 

Points to be Remember 

 The part should be kept dry and sterile. 

 The part should be kept elevated. 

 The part should be protected particularly the local 

pressure areas. 

 People with diabetes should control their blood-sugar 

levels with proper medication. 

 They should routinely examine their feet for any 

signs of injury or change in skin color. 

 

DISCUSSION 

 Acharya has described number of procedures for 

management of wound amongst them Chedana, 

shodhana and ropana are widely used in the 

management of wound. 

 Treatment strategies for diabetic foot ulcers include 

metabolic control of diabetes mellitus, eradication of 

infection, promotion of ulcer healing, and removal of 

pressure from the ulcers. 

 Most of the drugs present in Nimbadi guggulu are 

tikta, kashaya which act as Kapha Vata hara. 

 Punarnavadi kashaya mainly pacifies Kapha Vata 

dosha and has anti-inflammatory effect. 

 Dressing done in follow up period with 

Panchavalkala decoction has shodhana property (daily 

washing of wounds with well-prepared decoction leads 

to cleansing of wounds.) 

 Jatyadi taila dissolves hard fibrous tissue and 

generates healthy base for healing and finally promotes 

healing of wound. 

 

CONCLUSION 

The Vrana should be protected from Dosha Dusthi and 

from various microorganisms, which may afflict the 

Vrana and delay the normal healing process. 

Dushtavrana is a case difficult to treat. It requires a 

detailed history & careful examination. Both local & 

systemic treatments are needed for its management, on 

the basis of this case study, it can be concluded that, 

Ayurvedic management is very effective in the Dushta 

Vrana. 
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Abstract

Abortion is a personal and emotional loss to young couple
planning to start a family. Full term delivery is necessary
for healthy progeny. Recurrent pregnancy loss is a
common presentation reported in childbearing age.
Multifactor are responsible for pregnancy loss. TORCH
(Toxoplasmosis, Rubella, Cytomegalo virus, Herpes
simplex) infection is one among them. We present here a
case of a 32-year-old woman who approached outpatient
department of Srishti fertility centre of Shri BMK
Ayurvedic Hospital with complaint of no issues after 7
years of married life. Her history revealed she suffered
from TORCH infection and had three abortions. She
sought care at different fertility centres and underwent
IUI twice, with no positive result. She was treated with
Ayurvedic medication as mentioned in classical textbooks
(1500 BC), she conceived and delivered a full term healthy
baby without any complication.

Keywords: TORCH; Repeated abortion; Habitual abortion;
Ayurveda; Pregnancy loss

Introduction
Ayurveda is a well-established ancient system of medicine

known to mankind. According to Ayurveda four pillars for
conception are fertile period, healthy endometrium or
implanting bed or uterus, proper nourishment, healthy ovum
and sperms [1]. Any derangement in these factors leads to
fetal abnormalities, causing Infertility [1]. Presently pregnancy
loss is the common presentation causing distress to couples as
well as physicians. Great Ayurvedic forefathers had illustrated
this under multiple concepts. Uterine abnormality is one
among them [1]. According to Ayurvedic classics repeated
abortion (Putraghni yonivyapat) is an inflammatory disorder
[2], written as “early loss of pregnancy”.

It is evident that maternal infections play vital role in loss of
pregnancy [3]. Recurrent pregnancy loss is defined as three or
more consecutive pregnancy losses at ≤ 20 weeks of
gestational age or with a fetal weight <500 grams [4]. It may

occur due to genetic abnormality, immune factors, life style,
ovarian factors, environmental factors stress and various
infections [5]. Prenatal and perinatal infections play important
role in manifestation of recurrent pregnancy loss under TORCH
acronym (Toxoplasmosis, Rubella, Cytomegalo virus, Herpes
simplex) [6,7]. Primary infection caused by TORCH is major
cause of bad obstetric history [8]. Mainly if infected with
Rubella and Cytomegalo virus pregnancy is lost through
spontaneous abortions [3]. This is detailed in Ayurvedic texts.

Case Report
We present here a case study of a woman with TORCH

infection which was successfully managed with Ayurvedic
treatment. A 32-year-old female professional software
engineer visited outpatient department of Shristi fertility
centre at B.M. Kankanwadi Ayurvedic Hospital KLE University
with complaint of no issues, marital life of 7 years with trying
period of 5 years with regular intercourse and slight
dyspareunia and proper sexual knowledge. She had a history
of regular menses 4-5/28-30 days with no clots or
dysmenorrhea. Her past history showed no any other
comorbid illness like HTN/DM. Thyroid profile was within
normal limit. She had a history of 2 abortion consecutively and
1 termination because of absence of cardiac activity and
presence of empty fetal sac in last three years. Family history
showed all family members were healthy. Her previous
treatment details showed coarse of antibiotic therapy and
twice IUI with no positive outcome. Clinical examination
showed her as normal.

Investigations
Previous USG scan reported pregnancy loss and termination

due to absence of fetal cardiac activity and empty fetal sac.
HSG revealed presence of Right fimbrial block. Thyroid profile,
Complete blood count and Karyotyping was Normal. TORCH
panel revealed IgG Toxoplasmas: 6.50; IgG Cytomegalovirus:
239.80; IgG to Rubella: 105.50. Partner profile was normal.

Discussion
On the above findings and investigations case was

diagnosed to be as recurrent pregnancy loss due to TORCH.
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This infection can be fatal by harming fetal development
leading to repeated pregnancy loss by utero infection, which
has to be treated accordingly [2,10]. During intrauterine period
ability of fetus to resist organisms is limited and fetal immune
system is unable to prevent the dissemination of infectious
organisms [11].

Purgation is the best treatment in inflammatory disorders
[9]. Ayurvedic treatment was started with seven days
authentic purgation therapy with processed castor oil under
strict monitoring for detoxification of antibodies and neuro -
endocrinal proper functioning. This is followed by herbal oral
medication* for a month aimed to achieve proper ovulation,
implantation, microcirculation, fetal development, immune
modulation and prevention of abortion. Along with this local
vaginal tampon insertion with medicated oil for 7 days was
done to relieve local infection and dyspareunia. Patient
conceived and regular antenatal care check-up with regular
USG showed wellbeing of both growing fetus and mother. She
delivered a healthy full term normal male baby weighing
2600gm with no post-delivery complications.

Conclusion
As a conclusion recurrent abortion due to TORCH infection

in this woman was managed with Ayurvedic treatment such as
detoxification, herbal decoctions, tablets AND local
procedures*. In present case, patient became pregnant and
delivered full-term healthy baby.

*Details of the oral medications and procedures will be
provided on request.
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Abstract 

Rasasindura is commonly used in Kupipakwa Rasayana, a herbo mineral preparation. This is prescribed for different 

diseased condition including Prameha (Diabetes mellitus), Kushtha (Leprosy), Pradara (Menorrhagea) and Jwara (Fever). 

Before introducing to the market a product has to undergo a systemic analysis as a primary step. In this study we selected 

Namburi Phased Spot Test (NPST) analysis as a qualitative step. Rasasindura underwent NPST analysis. The result 

observed here was brick red solid spot with dark brown periphery proving Rasasinduratallies with that of standard.  
 

Keywords: Rasasindura; NPST analysis; Brick red; Phases 

 

Introduction 

Rasasindura is a sublime product of a mixture of 1part 
of Navasadara and 8 parts of Kajjali [equal quantity of 
Parada (Mercury) and Gandhaka (Sulphur)] [1,2]. This is 
used for therapeutical purpose in many conditions like 
Prameha (Diabetes mellitus), Kushtha(Leprosy), Pradara 
(Menorrhagea), Jwara (Fever), Shwasa (Hiccough) and 
Bhagandara (Fistulo in ano) [3]. It is also used in different 
formulations like Kampavatari rasa and Ekangaveera rasa 
[4]. The purity of any preparation is important before 
prescribing it to the patients. Methods are available to 
verify the purity of a preparation. In this study an attempt 
is made to understand the quality of Rasasindura 

Materials and Methods  

Procedure: Rasasindura (0.25 gm) was taken into 
centrifuge test tube and to which drop by drop a freshly 
prepared 0.5 ml aqua regia was added. Solution was kept 
undisturbed for about 30 minutes for its reaction to be 
taken place. Then it was heated gently on a spirit lamp for 
about a minute. The solution was shaken occasionally 
during 48 hrs and allowed to react. Afterwards one drop 
of sample was put on the 10% Pot. Iodide paper prepared 
by using Whatman filter paper No 1. Single sample was 
used for the analysis of Rasasindura [5,6]. 
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Observation and Results 

Colour changes during a study were observed in three 
different phases, 1st phase: 0 to 5 min, 2nd phase: 05 min 
to 20 min and 3rd phase: 20 min to 72 hours. At the end of 
third phase reaction showed Brick red solid spot with 
dark brown periphery. 
 

 

 

Figure1: 3rd Phase. 
 
 

Sample Solution Paper Observation 

Rasasindura 

0.25 gm 
Rasasindura

+ 0.5 ml 
Aqua regia 

10% KI 

Phase 1 
Brick red solid 

spot 

Phase 2 

Brick red solid 
spot with brown 

periphery 
slowly fades to 

away 

Phase 3 

Brick red solid 
spot with dark 

brown 
periphery 

Table 1: Results of NPST analysis. 
 

Discussion  

Rasaushadhi’s is one of the medicaments in treating 
several diseases due to its quick action and use in smaller 
doses. Rasasindura is one among them which is 
commonly used drug in a day today practice. Before made 
available in the market drugs have to undergo several 
qualitative tests. In this study we selected NPST analysis 
as a primary test to check its potentiality. NPST is a 
qualitative test used to identify the Bhasma or Sindura. 

This is based on chemical reaction between chemical 
reacting paper and solution of drug prepared in different 
reagents. The Central Council for Research in Ayurvedic 
Science (CCRAS) accepted this is one of the basic steps for 
quality control of Rasaushadhi. NPST analysis is based on 
colour which is observed on three different phases at 
three different intervals. After the addition of bhasma into 
reagents effervescence started and later it got settled. The 
solution got cleared after heating and colour of residue 
was red. The solution was slightly yellowish in colour due 
to the reagent used in preparation of solution. The 
reacting papers were slightly brownish in colour, after 
putting a drop of clear solution brick red colour was 
developed within a fraction of time then slowly fades to 
brown, similar observation was reported earlier [7]. 
 

Conclusion  

In the present study Rasasindura showed positive 
result in comparison with standards. 
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ABSTRACT  
In our classics it is mentioned that Shareera
Doshas, Dhatu and Malas. In an equilibrium state, the 
body. But only Vayu has the capacity to move the 
this purpose body provides separate pathways called 
mainly dependent on these Srotas. In Ayurvedic classics, 
dhatus which are going to be transformed into next 
pairs of YogavahiSrotas or thirteen Sthoola Srotas
Sthanas. Also there are nine Baahya Srotas
explained only by Acharya Sushruta and its 
review gives an analytical look over the 
 
Keywords: Aartavavaha srotas, Garbhashaya, Aartavaha dhamani.
 
INTRODUCTION  
The term srotas means a structural and functional 
passage or channel for the flow of 
dhatus. Along with the dhatus, other entities like 
doshas, anna, udaka, prana and malas
within the srotas. The dhatwadi will flow out by 
diffusion and hence nourishes whole body. 
are considered as two types’ i.e. Abhyantara srotas
and Baahya srotas. Abhyantara srotas
which have their opening within the body and 
dhatus passing through them nourishes whole body 
and baahya srotas are the external openings. 
Aartavaha srotas is an abhyantara srotas
does the sravana of Aartava and sustains life. 
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MOOLA OF AARTAVAVAHA SROTAS – A REVIEW
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understood as place of origin of Srotas, governing 
place or place of manifestation of disease.  
Enumeration of Srotas:  
Acharya Charaka has said that there are innumera-
ble srotas3. He also said that there are thirteen 
Sthoola srotas4 and Nine Chidra5 as mentioned in 
Table number 1 and Table number 2 respectively. 
 
Table 1: 
Sthoola Srotas And Their Moola 

SROTAS MOOLA 
Pranavaha Hrudaya, Mahasrotas 
Udakavaha Talu, Kloma 

Annavaha Aamashaya, Vama parshwa 
Rasavaha Hrudaya, Dasha Dhamani 
Raktavaha Yakrut, Pleeha 

Mamsavaha Snayu, Twak 
Medovaha Vrukka, Vaphavahana 
Asthivaha Meda, Jaghana 

Majjavaha Asthi, Sandhi 
Shukravaha Vrushana, Shepha 

Mutravaha Basti, Vankshana 
Pureeshavaha Pakvashaya, Sthula guda 
Swedavaha Meda, Lomakoopa 

 
Table 2: 
CHIDRA 

    Nasa           – 2 
    Nayana      – 2 
    Karna        – 2 

    Mukha       – 1  
    Guda          – 1 
    Medra        – 1 

 
Acharya Sushruta mentioned as eleven pairs of 
Antarmukha srotas6 and nine Bahirmukha srotas7 as 
tabulated in Table 3 and Table 4 
 
Table 3: 
ANTARMUKHA SROTAS 

SROTAS MOOLA 
Pranavaha Hrudaya, Rasavaha Dhamani 
Udakavaha Talu, Kloma 

Annavaha Aamashaya, Annavaha Dhamani 

Rasavaha Hrudaya, Rasavaha Dhamani 

Raktavaha Yakrut, Pleeha, Raktavaha Dhamani 
Mamsavaha Snayu, Twak, Raktavaha Dhamani 
Medovaha Kati, Vrukka 

Shukravaha Sthana, Vrushana 
Mutravaha Basthi, Medra 
Pureeshavaha Pakvashaya, Guda 

Aartavaha Garbhashaya, Aartavavaha Dhamani 

 
Table 4: 
BAHIRMUKHA SROTAS 
    Nasa           – 2 
    Nayana      – 2 

    Karna        – 2 
    Mukha       – 1  

    Guda          – 1 
    Medra        – 1 

 
AARTAVAHA SROTAS: 
Acharya Sushruta describes Aartavaha srotas as two 
in number and their Moola as Garbhashaya and 
Aartavaha Dhamani8. Injury to this srotas will lead 
to Vandhyatwa, Maithuna asahishnuta and 
Aartavanasha9.  
 
DISCUSSION 
The word Aartava refers to the flow of Stree rakta 
every month and is also called as Rajah which starts 
at the age of twelve years and ends at fifty years10. 
Acharya Charaka also give similar opinion that 
theAartava is the flow of rakta for five days every 
month and is na ati picchila, na ati bahu, na ati 
alpa, and does not cause daha and aarati11. Syno-
nyms of Aartava are Rajah, Shonita, and Rakta12. 
Acharya Vagbhata explains that the Aartava stays in 
the Garbhakosta i.e. Garbhashaya for one month 
and flows out for three days if conception does not 
takes place13. Considering the above references we 
may say that Garbhashaya is the moola of 
Aartavaha srotas.  
In the context of Dhamani Vyakarana of Sushruta 
Samhita, there is reference about Aartavavaha 
Dhamani which is responsible for Utpatti and expul-
sion of Aartava14. Viddha laxanas of Aartavaha 
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srotas are Vandhyatwa, Maithuna asahishnuta and 
Aartavanasha. Garbhashaya is the place where 
shukra and shonita (Aartava) come together along 
with atma and forms the Garbha15. So injury to 
Garbhashaya may lead to Vandhyatva and also 
Maithuna Asahishnuta as yoni is present at 
Garbhashaya mukha16. Injury to Aartavavaha 
Dhamani will lead to Aartavanasha.  
Speaking in terms of Modern, Aartavavaha srotas 
are the passages through which menstrual fluid 
flows. Moola of Aartavavaha srotas i.e. 
Garbhashaya may be compared to uterus as it is 
structural involved in menstrual cycle where 
endomatrium is shed. Aartavavaha dhamani may be 
correlated to uterine vessels. Injury to Garbhashaya 
(Uterus) may result in loss of supports to the uterus 
hence causing prolapse of uterus and change in posi-
tion and axis of the uterus. This will lead to infertili-
ty. The lower part of uterus i.e. cervix and also vagi-
na are the organs of coitus so there may be Maithuna 
Asahishnuta and Aartavanasha as menstrual fluid 
passes through these organs.   
 
CONCLUSION 
Aartavaha srotas is antarmukha srotas and are two 
in number. Its moola is Garbhashaya and Aartavaha 
Dhamani. As Aartava stays in the Garbhashaya for 
one month and flows out we may consider 
Garbhashaya as moola sthana and Aartavavaha 
Dhamani are responsible for utpatti and expulsion of 
aartava, hence they are the moola of Aartavaha 
srotas. Garbhashaya may be compared to uterus and 
Aartavaha dhamani to uterine vessels. Injury to 
Garbhashaya may lead to Vandhyatva and also 
Maithuna asahishnuta and injury to Aartavavaha 
Dhamani will lead to Aartavanasha. Thence, con-
sidering anatomy, physiology and pathological enti-
ties of Aartavaha srotas, we may conclude that 
Garbhashaya and Aartavaha Dhamani are the 
Moola of Aartavavaha srotas.  
 
 
 

REFERENCES 
1. Agnivesa. Vaidya Yadavji Trikamji Acharya, editor. 

Charaka Samhita revised by Charaka and Drdhabala 
with Sri Chakrapanidatta Ayurvedadipika Commen-
tary in Sanskrit. 5thed. Varanasi: Chaukhambha San-
skrit Sansthan; 2008.  

2. Agnivesa. Vaidya Yadavji Trikamji Acharya, editor. 
Charaka Samhita revised by Charaka and Drdhabala 
with Sri Chakrapanidatta Ayurvedadipika Commen-
tary in Sanskrit. 5thed. Varanasi: Chaukhambha San-
skrit Sansthan; 2008.  

3. Agnivesa. Vaidya Yadavji Trikamji Acharya, editor. 
Charaka Samhita revised by Charaka and Drdhabala 
with Sri Chakrapanidatta Ayurvedadipika Commen-
tary in Sanskrit. 5thed. Varanasi: Chaukhambha San-
skrit Sansthan; 2008.  

4. Agnivesa. Vaidya Yadavji Trikamji Acharya, editor. 
Charaka Samhita revised by Charaka and Drdhabala 
with Sri Chakrapanidatta Ayurvedadipika Commen-
tary in Sanskrit. 5thed. Varanasi: Chaukhambha San-
skrit Sansthan; 2008.  

5. Agnivesa. Vaidya Yadavji Trikamji Acharya, editor. 
Charaka Samhita revised by Charaka and Drdhabala 
with Sri Chakrapanidatta Ayurvedadipika Commen-
tary in Sanskrit. 5thed. Varanasi: Chaukhambha San-
skrit Sansthan; 2008.  

6. Sushruta. Yadavji Trikamji Acharya, editor. Sushruta 
Samhita with Nibandha Sangraha of Dalhanacharya. 
8th ed. Varanasi: Chaukhambha Orientalia; 2008..  

7. Sushruta. Yadavji Trikamji Acharya, editor. Sushruta 
Samhita with Nibandha Sangraha of Dalhanacharya. 
8th ed. Varanasi: Chaukhambha Orientalia; 2008.  

8. Sushruta. Yadavji Trikamji Acharya, editor. Sushruta 
Samhita with Nibandha Sangraha of Dalhanacharya. 
8th ed. Varanasi: Chaukhambha Orientalia; 2008..  

9. Sushruta. Yadavji Trikamji Acharya, editor. Sushruta 
Samhita with Nibandha Sangraha of Dalhanacharya. 
8th ed. Varanasi: Chaukhambha Orientalia; 2008.  

10. Sushruta. Yadavji Trikamji Acharya, editor. Sushruta 
Samhita with Nibandha Sangraha of Dalhanacharya. 
8 th ed. Varanasi: Chaukhambha Orientalia; 2008.  

11. Agnivesa. Vaidya Yadavji Trikamji Acharya, editor. 
Charaka Samhita revised by Charaka and Drdhabala 
with Sri Chakrapanidatta Ayurvedadipika Commen-
tary in Sanskrit. 5thed. Varanasi: Chaukhambha San-
skrit Sansthan; 2008. Amarasimha. Haragovinda 



Anju B Uppin et al: Critical Analysis Of Moola Of Aartavavaha Srotas – A Review 

  

IAMJ: Volume 6, Issue 7, July - 2018 1427 

 

Shastri,editor. Amarakosha. Varanasi: Choukambha 
Sanskrit Sansthan; 2006.  

12. Vagbhata, Kaviraj Atridev Gupta, editor. Astanga 
sangraha, hindi vyakhya.Varanasi :Krishnadas acad-
emy. 1993 

13. Sushruta. Yadavji Trikamji Acharya, editor. Sushruta 
Samhita with Nibandha Sangraha of Dalhanacharya. 
8th ed. Varanasi: Chaukhambha Orientalia; 2008  

14. Agnivesa. Vaidya Yadavji Trikamji Acharya, editor. 
Charaka Samhita revised by Charaka and Drdhabala 
with Sri Chakrapanidatta Ayurvedadipika Commen-
tary in Sanskrit. 5thed. Varanasi: Chaukhambha San-
skrit Sansthan; 2008 

15. Sushruta. Yadavji Trikamji Acharya, editor. Sushruta 
Samhita with Nibandha Sangraha of Dalhanacharya. 
8 thed. Varanasi: Chaukhambha Orientalia; 2008.  

 

Source of Support: Nil 
Conflict Of Interest: None Declared 

 
 

 
 

 
  

How to cite this URL: Anju B Uppin et al: Critical Analysis 
Of Moola Of Aartavavaha Srotas – A Review. International 
Ayurvedic Medical Journal {online} 2018 {cited July, 
2018} Available from: 
http://www.iamj.in/posts/images/upload/1424_1427.pdf 



Review Article                                                         

 
NARACHA CHOORNA: A MEDICINE FOR VIBANDHA (CONSTIPATION IN 
CHILDREN) 
 
Rajani Kamate1, Ghansham Jadhav2, Azizahmed I Arbar
   

1Second Year PG Scholar 2Second Year PG Scholar 
Department of Kaumarbhritya KAHER’S Shri B.M.K A
 
Email: rajanikamate1@gmail.com 
 
ABSTRACT  
Naracha choorna is one medicine which can be 
Sahasrayog, Sharangdhar and Baishajya Ratnavali
(Linn.) Silva Manso Syn. Ipomoea turpethum R. Br.
Linn.(Fam. Piperaceae) and Khandasharkara.  Latin Name: (Saccharum officinale) 
tion in Ayurveda is described as Vibandha
chronic condition & is described in the context of 
defecation- hard stools, passage of too large stools or difficult to expel.
stipation that does not have an anatomical (physical) or physiological (hormonal or other body chemistry) cause. 
It may be caused due a change in diet & fluid intake, no proper toilet training or due to a deviation from usual to
leting routines. A person with functional constipation may be healthy, yet has difficulty in defecation. Functional 
constipation is the most common form of constipation. The “Rome III criteria” is a widely accepted for diagnosis 
of Functional constipation. It is referred as a symptom of 
and also has been mentioned in Udavarta Chikitsa
 
Keywords: Naracha choorna, Vibandha, Trivruta, Pippali, Khandasharka,
 
INTRODUCTION  
Constipation is considered as one of the most co
mon symptom of GI system. It accounts for about 3 
to 30% of visit to pediatric gastroenterologists in 
developed countries1, and in India the percentage 
lies between 5-292. Only a small percentage of chi
dren do have an organic cause for constipation. B
yond the neonatal period, the most common cause of 
constipation is functional and has been called idi
pathic constipation, functional fecal retention, and 
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tion not treated early may lead to chronic abdominal 
pain, fecal incontinence6 & complication like enur
sis, fecal soiling, anxiety etc7. Due to the high prev
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lence rate, economic burden and adverse complica-
tions on the quality of life makes constipation a ma-
jor public health issue8,9. So, there is need to find out 
a drug which is safer, palatable for children & more 
effective in treating constipation. Hence an effort is 
made to see the effect of Naraca choorna in treating 

constipation which has been told in Sharangdhara 
Samhita10 & Baishajya ratnavali.11 

     
AIM: Naracha Choorna is beneficial in Vibandha 

(Constipation). 

 
TABLE 1: COMPOSITION OF NARACHA CHOORNA 
No Name of Ingredients Botanical Name Part Use Qty 
1 Trivruta Operculina turpethum Fruit 1part 

2 Pippali Piper longum Fruit 1part 
3 Khandasharkara Saccharum officinale Exudate 1 part 

 
PREPARATION METHOD: 
1) Take all ingredients in powder form. 
2) Mix all ingredients in equal quantity. 
3) Mix them till homogenous mixture. 
4) Keep in air tight container. 
Anupan: Honey 
Indication: Vibandha (Constipation), Adhmana, 
Udararoga  
The different properties and the characters of the 
various ingredients of the drug are as mentioned be-
low: 
a) Trivruta12  
Latin name – Operculina turpethum (Linn.) Silva 
Manso Syn. Ipomoea turpethum R. Br. 
Family   - Convolvilaceae 
Classical name - Trivruta 
Sanskrit synonyms – Trivrt, Triputa, Tribhandi, 
Trysra, Kotaravahini, Kutarana, Kumbha, Rechani, 
Sarani, Sarala, Sarvanubhuti 
Hindi name – Nisoth 
English name – Indian Jalap 
Botanical Description: Trivrut is a large perennial 
twiner with milky juice and fleshy roots, found 
growing wild nearly throughout the country, ascend-
ing to 900 m, also occasionally grown in gardens; 
the roots being fleshy, care is taken in drying as they 
decay easily; roots therefore cut into pieces and the 
cut portions are exposed to sun for a day or so, after 
which it is finally dried in shade. 

Ayurvedic  Pharmacodynamics 
Rasa- Madhura, Katu, Tikta, Kashay 
Guna – Laghu, Ruksha, Tikshna 
Virya - Ushna 
Vipaka - Katu 
Dosha karma - Kaphavatashamak. 
Parts used –Root 
b) Pippali13 
Latin name – Piper longum Linn 
Family   - Piperaceae 
Classical name – Pippali 
Sanskrit synonyms – Magadhi, Vaidehi, Krishna, Kana, 
Chapala, Upakulya, Shaundi,Kola 
Hindi name – Pipala 
English name – Long pepper 
Botanical Description – It is a slender, aromatic 
climber with perennial woody roots, occurring in 
hotter parts of India from central Himalayas to As-
sam upto lower hills of West Bengal and ever green 
forests of Western ghats as wild, and also cultivated 
in North East and many parts of the South. 
Ayurvedic  Pharmacodynamics  
Rasa – Madhura, Katu,Tikta 
Guna – Laghu, Singhdha, Teekshna 
Virya – Ushna  
Vipaka -Madhura 
Dosha karma - Kaphavaatahara 
Parts used – Fruit 
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c) Khandasharkara14 
Latin name – Saccharum officinale 
Family   - Poaeceae 
Classical name – Sharkara 
Sanskrit synonyms – Khanda sharkara 
Hindi name – Cheeni 
Botanical Description –  
Sugar cane plant is a coarse growing member of the 
grass family with juice or sap high in sugar content. 
This tropical plant is ready in 11-18months. 
Stem: The mature stems may vary from 4 to 12 feet 

or more The stem has joints or nodes as in other 
grasses.  These range from 4 to 10 inches apart along 
the aboveground section of the stem. At each node a 
broad leaf appears which consists of a sheaf or base 
and the leaf blade. 
AyurvedicPharmacodynamics  
Rasa – Madhur 
Guna – Guru Singhdha,  
Virya - Sheeta 
Vipaka – Madhur  
Dosha karma – Vaatpittahara 

 
TABLE 2: RASA PANCHAKA 
Dravya\ Trivruta15 Pippali16 Khandasharkara17 
Rasa Katu Tikta Madhur,Katu,Tikta Kashaya Madhura 

Guna Laghu, Ruksha, Teekshna TreTikshna Laghu Singdha, Teekshna Picchal Guru, Singdha 
Virya Ushna Ushna Sheeta 
Vipaka Katu Madhur Madhur 

Dosha-Karma Kaphavatashamak Rechaka Kaphvaatashamak Dipaneey Vaatpittashamak 

 
PROBABLE MODE OF ACTION: 
General approach includes treatment with oral laxa-
tive, dietary modification and toilet training. How-
ever close follow up and medication adjustment is 
necessary.18 Rectal approach (enema) is faster but 
invasive, likely to add fear, discomfort and may ag-
gravate defecation avoidance or retention behavior 
in the child.19 Usually children receiving the laxa-
tives, purgatives or enemas for constipation will re-
sult in reverse constipation due to imbalance in in-
testinal bacterial flora and the vicious cycle will con-
tinue in the constipated child.20 

Evidence based pharmacological properties and 
therapeutic uses21: 
Samuel et.al investigated the laxative effect of 
Operculina turpethum Linn. leaf extract in mice 
weighing 28-34 gm. The dried leaves of Trivrita 
were successively extracted with hexane, chloroform 
and 70% methanol using cold maceration. 200 
mg/kg and 400 mg/kg of each extract were adminis-
tered and castor oil was used as positive control. The 
treatment of the mice with the extracts and castor oil 
produced various degrees of wet feces. The chloro-
form and methanol extract produced a significant (P 

< 0.05) dose and time dependent increase in the per-
centage of wet feces in the treated groups when 
compared to the negative control group. It is also 
observed that there is significant (P < 0.05) dose de-
pendent increase in the intestinal motility in the 
treated mice when compared to the negative control. 
The treatment of the mice with the extracts did not 
produce any significant (P > 0.05) change in the in-
testinal content volume when compared to the nega-
tive control. Therefore, validate the potent laxative 
activity of Trivrit.  
 
CONCLUSION 
NARACHA CHURNA can be used for treating 
Vibandha (Constipation) from Ayurvedic classics. It 
can be taken in Ayurvedic practice for treating 
chronic constipation. It is easy prepare & dispense 
due to choorna form. As it contains khanda Shakara 
it is palatable for pediatric age group also and hence 
can be used in pediatric practice also. Also the for-
mulation contains trivrit, its action being sukha 
virechana hence can be used in chronic constipation.  
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ABSTRACT  
Naracha choorna is one medicine which can be 
Sahasrayog, Sharangdhar and Baishajya Ratnavali
(Linn.) Silva Manso Syn. Ipomoea turpethum R. Br.
Linn.(Fam. Piperaceae) and Khandasharkara.  Latin Name: (Saccharum officinale) 
tion in Ayurveda is described as Vibandha
chronic condition & is described in the context of 
defecation- hard stools, passage of too large stools or difficult to expel.
stipation that does not have an anatomical (physical) or physiological (hormonal or other body chemistry) cause. 
It may be caused due a change in diet & fluid intake, no proper toilet training or due to a deviation from usual to
leting routines. A person with functional constipation may be healthy, yet has difficulty in defecation. Functional 
constipation is the most common form of constipation. The “Rome III criteria” is a widely accepted for diagnosis 
of Functional constipation. It is referred as a symptom of 
and also has been mentioned in Udavarta Chikitsa
 
Keywords: Naracha choorna, Vibandha, Trivruta, Pippali, Khandasharka,
 
INTRODUCTION  
Constipation is considered as one of the most co
mon symptom of GI system. It accounts for about 3 
to 30% of visit to pediatric gastroenterologists in 
developed countries1, and in India the percentage 
lies between 5-292. Only a small percentage of chi
dren do have an organic cause for constipation. B
yond the neonatal period, the most common cause of 
constipation is functional and has been called idi
pathic constipation, functional fecal retention, and 
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is one medicine which can be indictaed in Vibandha (Constipation). It is explained in 
Baishajya Ratnavali. It contains Trivruta Latin Name: 

(Linn.) Silva Manso Syn. Ipomoea turpethum R. Br. (Fam. Convolvulaceae), Pippali Latin Name:Piper longum 
Khandasharkara.  Latin Name: (Saccharum officinale) (Fam Poaeceae).

Vibandha – meaning which is obstructed or bounded in Intestine.
chronic condition & is described in the context of Arshas , Udara roga and Gulma. It is a feeling of unsatisfactory 

hard stools, passage of too large stools or difficult to expel. Functional constipation is defined as co
on that does not have an anatomical (physical) or physiological (hormonal or other body chemistry) cause. 

It may be caused due a change in diet & fluid intake, no proper toilet training or due to a deviation from usual to
ctional constipation may be healthy, yet has difficulty in defecation. Functional 

constipation is the most common form of constipation. The “Rome III criteria” is a widely accepted for diagnosis 
It is referred as a symptom of Apana Vayu vega dharana and Purisha vega vidharana 

Udavarta Chikitsa.  

Naracha choorna, Vibandha, Trivruta, Pippali, Khandasharka, Arshas, Udara roga

Constipation is considered as one of the most com-
mon symptom of GI system. It accounts for about 3 

visit to pediatric gastroenterologists in 
, and in India the percentage 

. Only a small percentage of chil-
dren do have an organic cause for constipation. Be-
yond the neonatal period, the most common cause of 

is functional and has been called idio-
pathic constipation, functional fecal retention, and 

fecal withholding3. In 17 to 40% of cases constip
tion starts at the first year of life
ment modalities are available but most commonly 
used are laxatives. But use of laxatives is associated 
with side effects such as bloating, abdominal cramps 
or pain, nausea, vomiting, diarrhea etc
tion not treated early may lead to chronic abdominal 
pain, fecal incontinence6 & complication like enur
sis, fecal soiling, anxiety etc7. Due to the high prev
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meaning which is obstructed or bounded in Intestine. It is usually a 
It is a feeling of unsatisfactory 

Functional constipation is defined as con-
on that does not have an anatomical (physical) or physiological (hormonal or other body chemistry) cause. 

It may be caused due a change in diet & fluid intake, no proper toilet training or due to a deviation from usual toi-
ctional constipation may be healthy, yet has difficulty in defecation. Functional 

constipation is the most common form of constipation. The “Rome III criteria” is a widely accepted for diagnosis 
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. In 17 to 40% of cases constipa-
tion starts at the first year of life4. Different treat-
ment modalities are available but most commonly 

laxatives. But use of laxatives is associated 
with side effects such as bloating, abdominal cramps 
or pain, nausea, vomiting, diarrhea etc5. If constipa-
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& complication like enure-
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lence rate, economic burden and adverse complica-
tions on the quality of life makes constipation a ma-
jor public health issue8,9. So, there is need to find out 
a drug which is safer, palatable for children & more 
effective in treating constipation. Hence an effort is 
made to see the effect of Naraca choorna in treating 

constipation which has been told in Sharangdhara 
Samhita10 & Baishajya ratnavali.11 

     
AIM: Naracha Choorna is beneficial in Vibandha 

(Constipation). 

 
TABLE 1: COMPOSITION OF NARACHA CHOORNA 
No Name of Ingredients Botanical Name Part Use Qty 
1 Trivruta Operculina turpethum Fruit 1part 

2 Pippali Piper longum Fruit 1part 
3 Khandasharkara Saccharum officinale Exudate 1 part 

 
PREPARATION METHOD: 
1) Take all ingredients in powder form. 
2) Mix all ingredients in equal quantity. 
3) Mix them till homogenous mixture. 
4) Keep in air tight container. 
Anupan: Honey 
Indication: Vibandha (Constipation), Adhmana, 
Udararoga  
The different properties and the characters of the 
various ingredients of the drug are as mentioned be-
low: 
a) Trivruta12  
Latin name – Operculina turpethum (Linn.) Silva 
Manso Syn. Ipomoea turpethum R. Br. 
Family   - Convolvilaceae 
Classical name - Trivruta 
Sanskrit synonyms – Trivrt, Triputa, Tribhandi, 
Trysra, Kotaravahini, Kutarana, Kumbha, Rechani, 
Sarani, Sarala, Sarvanubhuti 
Hindi name – Nisoth 
English name – Indian Jalap 
Botanical Description: Trivrut is a large perennial 
twiner with milky juice and fleshy roots, found 
growing wild nearly throughout the country, ascend-
ing to 900 m, also occasionally grown in gardens; 
the roots being fleshy, care is taken in drying as they 
decay easily; roots therefore cut into pieces and the 
cut portions are exposed to sun for a day or so, after 
which it is finally dried in shade. 

Ayurvedic  Pharmacodynamics 
Rasa- Madhura, Katu, Tikta, Kashay 
Guna – Laghu, Ruksha, Tikshna 
Virya - Ushna 
Vipaka - Katu 
Dosha karma - Kaphavatashamak. 
Parts used –Root 
b) Pippali13 
Latin name – Piper longum Linn 
Family   - Piperaceae 
Classical name – Pippali 
Sanskrit synonyms – Magadhi, Vaidehi, Krishna, Kana, 
Chapala, Upakulya, Shaundi,Kola 
Hindi name – Pipala 
English name – Long pepper 
Botanical Description – It is a slender, aromatic 
climber with perennial woody roots, occurring in 
hotter parts of India from central Himalayas to As-
sam upto lower hills of West Bengal and ever green 
forests of Western ghats as wild, and also cultivated 
in North East and many parts of the South. 
Ayurvedic  Pharmacodynamics  
Rasa – Madhura, Katu,Tikta 
Guna – Laghu, Singhdha, Teekshna 
Virya – Ushna  
Vipaka -Madhura 
Dosha karma - Kaphavaatahara 
Parts used – Fruit 
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c) Khandasharkara14 
Latin name – Saccharum officinale 
Family   - Poaeceae 
Classical name – Sharkara 
Sanskrit synonyms – Khanda sharkara 
Hindi name – Cheeni 
Botanical Description –  
Sugar cane plant is a coarse growing member of the 
grass family with juice or sap high in sugar content. 
This tropical plant is ready in 11-18months. 
Stem: The mature stems may vary from 4 to 12 feet 

or more The stem has joints or nodes as in other 
grasses.  These range from 4 to 10 inches apart along 
the aboveground section of the stem. At each node a 
broad leaf appears which consists of a sheaf or base 
and the leaf blade. 
AyurvedicPharmacodynamics  
Rasa – Madhur 
Guna – Guru Singhdha,  
Virya - Sheeta 
Vipaka – Madhur  
Dosha karma – Vaatpittahara 

 
TABLE 2: RASA PANCHAKA 
Dravya\ Trivruta15 Pippali16 Khandasharkara17 
Rasa Katu Tikta Madhur,Katu,Tikta Kashaya Madhura 

Guna Laghu, Ruksha, Teekshna TreTikshna Laghu Singdha, Teekshna Picchal Guru, Singdha 
Virya Ushna Ushna Sheeta 
Vipaka Katu Madhur Madhur 

Dosha-Karma Kaphavatashamak Rechaka Kaphvaatashamak Dipaneey Vaatpittashamak 

 
PROBABLE MODE OF ACTION: 
General approach includes treatment with oral laxa-
tive, dietary modification and toilet training. How-
ever close follow up and medication adjustment is 
necessary.18 Rectal approach (enema) is faster but 
invasive, likely to add fear, discomfort and may ag-
gravate defecation avoidance or retention behavior 
in the child.19 Usually children receiving the laxa-
tives, purgatives or enemas for constipation will re-
sult in reverse constipation due to imbalance in in-
testinal bacterial flora and the vicious cycle will con-
tinue in the constipated child.20 

Evidence based pharmacological properties and 
therapeutic uses21: 
Samuel et.al investigated the laxative effect of 
Operculina turpethum Linn. leaf extract in mice 
weighing 28-34 gm. The dried leaves of Trivrita 
were successively extracted with hexane, chloroform 
and 70% methanol using cold maceration. 200 
mg/kg and 400 mg/kg of each extract were adminis-
tered and castor oil was used as positive control. The 
treatment of the mice with the extracts and castor oil 
produced various degrees of wet feces. The chloro-
form and methanol extract produced a significant (P 

< 0.05) dose and time dependent increase in the per-
centage of wet feces in the treated groups when 
compared to the negative control group. It is also 
observed that there is significant (P < 0.05) dose de-
pendent increase in the intestinal motility in the 
treated mice when compared to the negative control. 
The treatment of the mice with the extracts did not 
produce any significant (P > 0.05) change in the in-
testinal content volume when compared to the nega-
tive control. Therefore, validate the potent laxative 
activity of Trivrit.  
 
CONCLUSION 
NARACHA CHURNA can be used for treating 
Vibandha (Constipation) from Ayurvedic classics. It 
can be taken in Ayurvedic practice for treating 
chronic constipation. It is easy prepare & dispense 
due to choorna form. As it contains khanda Shakara 
it is palatable for pediatric age group also and hence 
can be used in pediatric practice also. Also the for-
mulation contains trivrit, its action being sukha 
virechana hence can be used in chronic constipation.  
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Vaitarana basti is a type of shodhana basti
The indications mentioned by Vangasena
Katiprishta shotha, Shula, Vata vyadhis
Klaibya. The name vaitarana itself signifies the name of a river which can bring back dead to live. 
jective ‘S: To understand the utility of vaitarana basti
Methods: The clinical data of 100 patients from 2014
Panchakarma KLE’s Shri BMK Ayurveda Mahavidyalaya Belgavi Karnataka. 
analysis Results & Conclusion: Vaitarana basti
katigraha, hyperuricemia with associated conditions and Paraplegia/RTA induced.
 
Keywords:  Vaitarana Basti, Shodhana basti, Brihatrayi, Urusthamba, Klaibya, Janu sankocha
 
INTRODUCTION  
Basti is considered as ardha chikitsa,1 because 
is no remedy to treat the aggravated vayu.
responsible factor to cause diseases in
koshthadi rogamargas. Collection, production an
excretion of stool, urine, semen etc and
(collection), Samvahana (transportation) of
kapha, rasa, raktadi dhatus  are also under the co
trol of vata.3 

Basti not only cures Vatavikaras but also an i
portant measure to treat pitta and shleshma vikaras
and rakta samsargaja vyadis4. It contains 
dravya prepared by using several drugs and 
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ABSTRACT 
shodhana basti, which has been indicated by authors after the period of 

Vangasena highlights its importance which includes a wide range of conditions like 
Katiprishta shotha, Shula, Vata vyadhis, chronic Urusthamba, Gridhrasi, Janu sankocha, vishamajwara & 

itself signifies the name of a river which can bring back dead to live. 
vaitarana basti in various disorders in terms of its efficacy. 

: The clinical data of 100 patients from 2014-2016 treated by single consultant from the Department of 
Panchakarma KLE’s Shri BMK Ayurveda Mahavidyalaya Belgavi Karnataka. Study Design

Vaitarana basti showed significant result in sandigata vata, amavata, gridhrasi, 
hyperuricemia with associated conditions and Paraplegia/RTA induced. 

Vaitarana Basti, Shodhana basti, Brihatrayi, Urusthamba, Klaibya, Janu sankocha

because there 
vayu. It is the 

responsible factor to cause diseases in shakha, 
ollection, production and 

etc and Samhanana 
(transportation) of pitta,  

are also under the con-

but also an im-
eshma vikaras 

. It contains kashya 
several drugs and it is al-

ways inserted in warm condition. These factors are 
quite enough to influence the primary afferent ne
rons and here by enteric nervous system.
dravya by its direct action over nerve endings can 
control the whole body by influencing hormonal s
cretion, 6 the drugs may also be transported to the 
circulation by local veins and lymphatic’s and thus 
mitigates the disease elsewhere in the body
The retrospective analysis shows
basti is mainly practiced in 
Central canal stenosis and Gridhrasi
rare disorders like Multiple sclerosis. 
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d in warm condition. These factors are 
quite enough to influence the primary afferent neu-
rons and here by enteric nervous system.5 Basti 

by its direct action over nerve endings can 
control the whole body by influencing hormonal se-

s may also be transported to the 
circulation by local veins and lymphatic’s and thus 
mitigates the disease elsewhere in the body7. 

retrospective analysis shows that Vaitarana 
 Amavata, Katigraha, 

Gridhrasi, even in certain 
rare disorders like Multiple sclerosis.  
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Amavata is a disease of chronic joint pain associated 
with swelling, stiffness, fever, general debility, 
aruchi, trishna, alasya, gaurava, klama and in the 
later stage vrishchika damshvath vedana8. It can be 
compared with Rheumatoid arthritis which is a 
common autoimmune systemic inflammatory dis-
ease affecting approximately 1% of the world’s pop-
ulation9. Non steroidal anti-inflammatory drugs are 
the mainstay of treatment in this condition but they 
have adverse effect hence vaitarana basti is the best 
conventional practice10.Moving to the Low back 
ache, it is 1 among the top 10 diseases 11. Sciatica is 
relatively a common condition with lifetime inci-
dence of an episode ranges from 1% to 5 %12 and 
Vaitarana basti is found efficacious in all these dis-
orders both in subjective and objective parameters.  
Vaitarana basti resembles kshara basti but the ad-
vantage is its indication in avara bala rogi. As it 
contains the ishat  taila which prevents vata 
prakopata, which might occur due to aggressive 
shodhana13. Hence it is a safe form of shodhana 
basti. On the other hand the unique combination 
makes it beneficial in samsargaja vyadhi and 
avaranajanya vata vikara. 
 
MATERIALS AND METHODS: 
STUDY DESIGN: Retrospective analysis 
SOURCE OF DATA:  

The clinical data of the year 2014-2016 treated by 
the Dept of Panchakarma KLE’s Shri B.M.K 
Ayurvedic hospital and Research Center Shahapur, 
Belgavi was scrutinized, in this whole data 100 pa-
tients, Sandigata vata 22, Katigraha/katishoola 8, 
Amavata 24, Gridhrasi 23, Stoulya with Sandivata 
10, Hyperuricemia with associated conditions 8, 
Paraplegia/RTA induced 2, who have undergone 
vaitarana basti was statistically analyzed. 
Ingredients of Vaitarana basti (Acc to chakradatta) : 
14 

Oil- little quant 
Gomutra- 1 kudava  
Saindava lavana- 1 karsha  
Guda- 1shukti 
Amlika kalka- 1 pala  
In practice: 
Guda 20 gm  
Lavana- 12 gms  
Murchita tila taila – 60 ml  
Chincha jala- 150 ml 
Kalka 40 gm 
SANDIGATA VATA: 
Number of patients treated with vaitarana basti: 22 
% of improvement- 
Vataja-30% 
KaphaVataja-70% 

 
Table 1:  Sandigata Vata Assessment Criteria 
Sandishula score 
 

Sandishotha 
 

Sandigraham Sparshya 
asahyata 

Akunchana prasarana 
janya vedana 

Sandi sputana 
 

No pain – 0 No swelling - 0 
 

No Stiffness - 0 
 

No tenderness - 
0 

No pain – 0 No crepitus - 0 
 

Mild pain – 1 
 

Slight swelling – 
1 

Mild stiffness – 
1 

Patient says ten-
derness – 1 

Pain without winching 
of face – 1 

Palpable crepitus 
- 1 

Moderate pain but 
no difficulty in 
walking – 2 

Moderate swelling 
– 2 

Moderate stiff-
ness – 2 

Winching of face 
on touch – 2 

Pain with winching of 
face – 2 

 

Audible crepitus 
- 2 

 
Slight difficulty in 
walking due to 
pain – 3 

Severe Swelling – 
3 
 

Severe difficul-
ty due to stiff-
ness - 3 

Does not allow 
to touch the joint 
– 3 

Prevent complete flex-
ion – 3 
 

 

Severe difficulty 
in walking - 4 

   Does not allow passive 
movement - 4 
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GRAPH 1: IMPROVEMENT IN SANDIGATA VATA AS PER DOSHIC INVOLVEMENT 
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KATIGRAHA /KATISHOOLA: 
 Number of patient treated with Vaitaranbasti- 8 
 Percentage of relief  

Katishoola- 40% 
Katigraha-40% 

 
TABLE 2: ASSESSMENT CRITERIA FOR KATISHOOLA/KATIGRAHA 
Sandishula score Tenderness Sandi graham 
No pain – 0 The joint is non tender – 0 No Stiffness – 0 

Mild pain – 1 Patient says tenderness – 1 Mild stiffness – 1 
Nagging, Uncomfortable, Troublesome 2 Winching of face on touch – 2 Moderate stiffness – 2 
Distressing, miserable pain – 3 Grabs on touching  the joint – 3 Severe difficulty due to stiffness – 3 

Intense, dreadful, horrible- 4 Patient not allowed to touch the joint-4 Severe stiffness more -4 

 
GRAPH2: IMPROVEMENT IN KATIGRAHA/KATISHOOLA 
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AMAVATA: 
 Number of patient treated with Vaitarana basti- 

24 
 Percentage  of relief-  
Vatakaphaja -60% 
Vataja- 30% 
The criteria were laid down by the AMERICAN 
ASSOCIATION OF RHEUMATISM for the di-

agnosis of the disease was fallowed for the confir-
mation. Those are: 
 Morning stiffness lasting for more than 1 hour  

 Arthritis of 3 or more joints  
 Arthritis of hand joints  

 Symmetrical arthritis 

 Presence of rheumatoid nodules  

 Radiological changes such as osteoporosis. Loss 
of articular cartilage or erosion 
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GRAPH 3: IMPROVEMENT AS PER DOSHIC INVOLVEMENT IN AMAVATA 
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GRIDHRASI: 
 Number of patient treated with Vaitarana basti- 

23 

 Percentage  of relief 
Vataja- 30% 
Kaphavataja -70% 

 
TABLE 3: Assessment Criteria For Gridhrasi 
Pain Toda Gaurava Stamba Spandana Aruchi 

No pain – 0 No pricking sen-
sation - 0 

No  heaviness – 0 No stiffness - 0 No Twitching-0 No  anorexia - 0 
 

Occasional pain - 
1 

Occasional prick-
ing sensation – 1 

Mild heaviness – 
1 

Sometimes for 5 – 
10 minutes - 1 

Sometimes for 5-
10 minutes – 1 

Mild anorexia 
- 1 

Mild pain but no 
difficulty in walk-
ing - 2 

Mild pricking 
sensation - 2 
 

Moderate heavi-
ness - 2 
 

Daily for 5– 10 
minutes - 3 
 

Daily for 10-30 
minutes - 2 
 

Moderate anorex-
ia - 2 
 

Moderate pain and 
slight difficulty in 
walking – 3 

Moderate pricking 
sensation - 3 
 

Severe heaviness - 
3 
 

Daily for 30 – 60 
minutes - 3 
 

Daily for 30-60 
minutes - 3 
 

Severe anorexia - 
3 
 

Sever pain with 
sever difficulty in 
walking – 4 

Severe prick-
ing sensation 
– 4 

 Daily more than 1 
hour - 4 

Daily more than 1 
hour - 4 

 

 
GRAPH 4: IMPROVEMENT OBSERVED IN THE GRIDHRASI AS PER DOSHIC INVOLVEMENT 
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STHOULYA WITH SANDIVATA: 
Number of patient treated with Vaitaranabasti- 10 
 Percentage of relief 
Kaphavataja-45% 
Kaphaja-40%                        
ASSESMENT CRITERIA FOR STHOULYA: 
 BMI 

 Mid arm circumference 

 Mid thigh circumference 

 Abdominal circumference 
 Hip circumference  

 Waist circumference 

 
GRAPH 5: IMPROVEMENT OBSERVED AS PER DOSHIC INVOLVEMENT: 
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HYPERURICEMIA WITH ASSOCIATED 
CONDITIONS: 
Number of patients treated with Vaitarana basti- 8 
 Hyperuricemia- 46.66% 
 Hyperuricemia with Obesity- 45% 

 Hyperuricemia with Sandivata- 55% 
 Hyperuricemia with IVDP- 60% 
45 ASSESSMENT CRITERIA: 
LAB INVESTIGATION: Uric acid level 

 
GRAPH 6: IMPROVEMENT IN HYPERURICEMIA ASSOCIATED CONDITIONS: 
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PARAPLEGIA/ RTA INDUCED: 
Two patients of paraplegia with the history of Mul-
tiple sclerosis (lesions at the level of spinal cord) and 
Neurological clodication, complaining of vitsangha 

were treated with the vaitarana basti, because it is 
indicated in Ghora vata vyadhis. One patient 
showed 20%improvement   and the other 30%. 
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GRAPH 7: IMPROVEMENT OBSERVED IN PARAPLEGIA INDUCED BY RTA: 
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DISCUSSION ON DISEASE: 

Gridrasi, Katigrah, Katishool and Amavata in all 
these diseases there is a involvement of trikasandi, 
which is the seat of avalambaka kapha.Vaitarana 
basti has laghu, ruksha guna which are opposite to 
guru, snigdha guna of kapha, and it is a type of 
mridu kshara basti, works on the basis of guna 
vaisheshika  siddanta showed significant result.  
Amavata is the  bahudoshavastha which is indicated 
for shodhana, but the condition is associated with 
ama and leena dosha so in this condition for 
shodhanarth, dosha nirharanartha basti is the best 
modality, specially vaitarana basti is indicated be-
cause it is ama-shula-shotha hara and helps in the 
removal of kaphavarana15.Two patients with Road 
traffic induced paraplegia presented with the com-
plaints of vitsangha, digital evacuation and Urinary 
incontinence because of  Apana vata vikriti, were 
treated with vaitarana basti got  20-30% improve-
ment..  
 
DISCUSSION ON BASTI 

THE EFFECT OF VASTI CAN BE- 16                                             
Encolonic  
Endocolonic  
Diacolonic  
The drug administration via the rectum can achieve 
higher blood levels due to partial avoidance of he-
patic first pass metabolism because rectum  has rich 
blood and Lymph supply so the drugs can cross the 
rectal mucosa as they can cross other lipid mem-
brane. 
 

DISCUSSION ON BASTI DRAVYAS: 

Guda (Purana Guda)- 
Gunas :- Laghu, Anabishyandi 
Karma- Helps in carrying the drug up to micro cellu-
lar level17 
Saindava lavana- 
Gunas:- Sukshma, Teekshna 
Karma- Capable of liquefying the viscid matter 
Chincha -Vata- Kapha nashaka 
Ruksha-Ushna properties. 
Tila taila – 
Gunas:-Snigdha, Picchila 
Karma-Pacifies the vata 
Gomutra -Katu rasa, Katu vipaka, Ushna veerya, 
Laghu, Ruksha, Ushna , TikshnaGuna, Pacifieses the 
kapha. 
 
CONCLUSION 

Basti should be used according to the avastha and 
bala of the patient. Qualities of the Vaitarana basti 
are laghu, Ruksha, Ushna, Tikshna and majority of 
the drugs are having Vata Kapha shamaka action, 
owing to this property antagonism to Kapha and 
Ama, vaitarana basti showed significant result in 
sandigata vata, amavata, gridhrasi etc diseases 
where there is involvement of ama and kapha. 
 
REFERENCES 

1. Caraka, carakasamhita, Agnivesh”s treatise re-
fined and annotated by caraka and redacted by 
drudabala, with chakrapanidatta edited by 
yadavaji trikamji acharya edition 2009 page no 



Madhushree. Ragi et al: Versatility Of Vaitarana Basti-A Retrospective Study 

  

IAMJ: 2(2), DECEMBER, 2017 - JANUARY, 2018 922 

 

683  Siddhi sthana 1st chapter Kalpana siddi  
adhyaya Shloka number 38 

2. Dr. Bramhananda tripathi, Astanga Hridaya of 
Vagbhata edited  with ‘Nirmala’ Hindi commen-
tary.Sutra sthana 12/9, Edition 2009  

3. Caraka, carakasamhita, Agnivesh”s treatise re-
fined and annotated by caraka and redacted by 
drudabala, with chakrapanidatta edited by 
yadavaji trikamji acharya edition 2009 page no 
683  Siddhi sthana 1,Kalpana siddi  adhyaya 
Shloka number 38 

4. Sushrutha, SushruthaSamhita with Nibandha 
Sangraha commentary of Sri. Dalhanacharya 
and Nyayacandrika panjika of Sri. Gayadasa on 
Nidana Sthana,Chapter 35/6,Varanasi: 
Chowkamba Krishnadas Academy; 2004.  

5. Dr. Pulak kanti kar, Mechanisom of 
Panchakarma and its module of investigation. 
Chapter 4. Mechanism of Basti. Choukhamba 
publications. ISBN: 978-81-7084-516-9:2013 

6. Dr. Pulak kanti kar, Mechanism of Panchakarma 
and its module of investigation. Chapter 4. 
Mechanism of Basti. Choukhamba publications. 
ISBN: 978-81-7084-516-9:2013 

7. Dr. Pulak kanti kar, Mechanism of Panchakarma 
and its module of investigation. Chapter 4. 
Mechanism of Basti. Choukhamba publications. 
ISBN: 978-81-7084-516-9:2013 

8. Madhavakara, MadhavaNidhana, Vimala 
Madhudhara Teeka by Brahmanandha Tripati. 
Ed .Varanasi. Chaukhambha Surabharati 
Prakashana. Poorvardha. Adhyaya 25; 
2010.p.116-117 

9. Am J Manag Care. 2012 Dec;18 (13 Suppl) 
Overview of epidemiology, pathophysiology, 
and diagnosis of rheumatoid arthritis.:S295-302 
Weill Medical College of Cornell University, 
Hospital for Special Surgery, New York, NY, 
USA. gibofskya@hss.edu 

10. Abhinav,Namjoshi Pradnya Vasanth,Vaitarana 
basti- A specific treatment modality for 
Amavata.Int. J. Res.Ayurveda Pharm 
2015;6(2):178-181 
http;//dx.doi.org/10.7897/2277-4343.06235 

11. Years lived with disability (YLDs) for 1160 se-
quelae of 289 diseases and injuries 1990-2010: a 
systematic analysis for the Global Burden of 
Disease Study 2010. Lancet, 2012, 
380(9859):2163- 96. doi: 10.1016/S0140-
6736(12)61729-2. Erratum in: Lancet, 2013, 
381(9867):628. Al Mazroa, Mohammad A 

12. Taimela S, Kujala UM, Salminen JJ & Viljanen 
T. The prevalence of low back pain among chil-
dren and adolescents: a nationwide, cohort-
based questionnaire survey in Finland. Spine, 
1997, 22: 1132–1136. 

13. Dr.G. Prabhakar Rao.Chakradatta (Chikitsa 
sangraha) of Chakrapanidatta, Chaukhambha 
Samskrita sansthana, Varanasi, 

14. Dr.G. Prabhakar Rao.Chakradatta (Chikitsa 
sangraha) of Chakrapanidatta, Chaukhambha 
Samskrita sansthana, Varanasi, 

15. Abhinav,Namjoshi Pradnya Vasanth,Vaitarana 
basti- A specific treatment modality for 
Amavata.Int. J. Res.Ayurveda Pharm 
2015;6(2):178-181 
http;//dx.doi.org/10.7897/2277-4343.06235 

16. Dr. Pulak kanti kar, Mechanisom of 
Panchakarma and its module of investigation. 
Chapter 4. Mechanisom of Basti. Choukhamba 
publications. ISBN: 978-81-7084-516-9:2013 

17. Dr. Vasanth. C. patil, Principles & Practice of 
Panchakarma, foreword by Prof. M. S. Baghel, 
Atreya Ayurveda Publications, Ilkal. Second 
edition 2011. 

 

Source of Support: Nil 
Conflict Of Interest: None Declared 

 
 

 

How to cite this URL: Madhushree. Ragi et al: Versatility 
Of Vaitarana Basti-A Retrospective Study. International 
Ayurvedic Medical Journal {online} 2018 {cited January, 
2018} Available from: 
http://www.iamj.in/posts/images/upload/916_922.pdf 



Review Article                                                       (ISSN: 2320 5091)                                              

 
UNDERSTANDING PCOD-AN AYURVEDIC PERSPECTIVE
 
Anita.D1, Sukumar.N2, Girija.S3, Namrata.B
 

1Final Year PG Scholar Dept of Kayachikitsa (Rasayan
2Reader Dept of Kayachikitsa.  
3Professor Dept of Prasooti & Streeroga.
4Final Year Pg Scholar Dept of Kayachikitsa (
5Second Year Pg Scholar Dept of Kayachikitsa (
KAHER’s Shri B.M. Kankanawadi Ayurveda Mahavidyalaya, PG Stu
MRC, Belagavi, Karnataka, India 
 
Email: sweetanu898@gmail.com  
 
Published online: March, 2018 
© International Ayurvedic Medical Journal, India 2018

 
ABSTRACT  
Poly Cystic Ovarian Disease is one of the most common endocrine disorders of reproductive age with a prev
lence of 9.13% in Indian population. It is characterized by 
correlated with Granthibhutha artavadushti/ pushpagni jathaharini
cise and stressful environment are considered to be the causative factors. Changes in HPO
luteinizing hormone level, with irregular menstruation 
lems like acne and hirsutism. Finally affecting follicles to remain in the ovary peripherally arranged leading to 
multiple cysts. Granthibhuta artava dusti
and pain during menses. This is due to association of 
srotases. The above clinical condition requires appropriate treatment protocol comprising of healthy life style and 
dietary management. 
 
Keywords: PCOD, Granthibhuta artavadusti,
 

INTRODUCTION  
PCOD can be defined as a variable disease that is 
marked by Amennorhea, Hirsutism, Obesity,
tility and Ovarian Enlargement & is usually initiated 
by an elevated level of Luteinizing hormones and 
androgen, which Results in an abnormal Cycle Of 
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Poly Cystic Ovarian Disease is one of the most common endocrine disorders of reproductive age with a prev
lence of 9.13% in Indian population. It is characterized by hyperandrogenism and chronic anovulation

Granthibhutha artavadushti/ pushpagni jathaharini. Altered lifestyle, change in diet, lack of exe
cise and stressful environment are considered to be the causative factors. Changes in HPO 
luteinizing hormone level, with irregular menstruation with clots, dysmenorrhoea, weight gain and
lems like acne and hirsutism. Finally affecting follicles to remain in the ovary peripherally arranged leading to 

dusti2 is a type of menstrual abnormality where there is association of clots 
and pain during menses. This is due to association of vata & kapha leading to avarana in artavavaha & rasavaha 

condition requires appropriate treatment protocol comprising of healthy life style and 
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Poly Cystic Ovarian Disease is the most common 
cause of anovulatory infertility, being found in 75% 
of cases.  PCOD now proves to be a significant fac-
tor in female infertility with prevalence of 0.6 to 
3.4% in infertile couples.3 With improving laborato-
ry facilities, sonography and with routine laparo-
scopic evaluation of infertility PCOD has shown a 
remarkable increase of incidence in recent years. 
PCOD can dampen the women's life physically and 

mentally, affecting their physical appearance and 
fitness. Various surveys show that psychological 
disorders, reduced quality of life 4 and hereditary 
factor are linked with increased prevalence of PCOS 
and thus affecting the fertility rate. 5 

The subtle difference between PCOS & PCOD is 
enlisted in Table no. 1 even though the clinical con-
ditions are considered to be one & the same. 

 
Table 1: Difference between PCOS &PCOD6 
SL NO ISSUE PCOD PCOS 

1 Whom does it effect Upto 33% on ultrasound & no other 
symptoms 

12-18% of women reproductive age 
( 70% remain undiagnosed) 

2 Type of disorder Variant of normal ovaries Metabolic disorder associated with an unbalanced 
hormone levels 

3 Genetic nature May not show early features Can show symptoms like acne, hair growth in teen 
years due to metabolic disturbance 

4 Hormonal balance 
disturbance 

May possess hormonal imbalance & 
continue to ovulate regularly 

Causing high insulin release stimulating produc-
tion of androgens from ovary disturbing 

5 Pregnancy Not difficult End up with infertility 
*PCOD: Polycystic ovarian disease **PCOS: Polycystic ovarian syndrome 
 

Aim & Objectives: 
 To understand the clinical features of PCOD ac-

cording to Ayurveda 
 To critically analyze the pathophysiology of 

PCOD 
Ayurvedic view: 
Ashta artava dusti can be understood based on phys-
ical changes of menstrual blood. Based on the asso-
ciation of doshas one can diagnose the type of 
artava dushti in granthi artava dushti one finds as-
sociated clots in menstrual blood giving an idea of 
vata & kapha association. Patient may present with 
the complaint of weight gain, skin discoloration and 
menstrual abnormalities as mentioned in samhitas as 
corpulent and hairy cheeks.7 Based on clinical mani-
festation further sonological evaluation confirms the 
pathogenesis of avarana with the formation of mul-
tiple cysts leading to anovulation. Both the entities 
here refers to formation of clots & cyst, can again be 
correlated to kapha & medo avarana leading to cyst 
& clots respectively. The woman suffering from asta 

artava dusti becomes infertile due to abeejatvam, as 
the ultimate effect of artava vyapada is ‘Abeejatva’8 

i.e. the clinical manifestation may be regular/ irregu-
lar cycle, with or without menses leading to anovula-
tion. Acharya Kashyapa has substantiated that 
Pushpaghni jatharani9 is where the woman menstru-
ates in regular interval but is unable to conceive.   
Samprapti: 
According to Ayurveda, Acharya Sushruta has given 
the description of ‘Granthi’, where in the deranged 
vata etc vitiates the mamsa, shonita, meda & along 
with kapha combine to produce circular, raised & 
knotted swelling called ‘Granthi’10. This circular 
knotted swelling has been defined as ‘granthi’11. 
(susruta) This type of glandular swelling has been 
compared with the modern terminology ‘cyst’12 
which means an abnormal closed epithelium- lined 
cavity in the body, containing liquid or semisolid 
material which is again sonologically visualized. 
In PCOD, development of follicles has been arrested 
at one or multiple levels& remains as it is at varying 
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stages of maturation & atresia. These are termed as 
cysts which are not destined to ovulate. In  
granthibhuta artava, the artava (ovum) takes the 
form of granthi i.e. cyst, as seen in PCOD. Thus, 
this pathology can be compared to granthi bhuta 
artava dushti. 
Pathology involved (Modern view)13 

The etiopathogenesis of PCOD are explained in dif-
ferent hypothesis. 
 Insulin resistance and hyperandrogenism play an 

important role.  
 There is no defect in Hypothalamo – Pituitary 

Ovarian axis but normal function is masked by 
inhibition of ovarian follicular development and 
inappropriate feedback to pituitary.  

 The high oestrogen production is largely due to 
conversion of androgen to estrogen in the ovary 
and peripherally.  

 It causes increase in luteinizing hormone (LH) 
and decrease in follicle stimulating hormone 
(FSH).  

 A vicious circle is established for the increase in 
luteinizing hormone induces thecal hyperplasia 
and increased androgen synthesis in the ovary 

 High level of androgen results in increase in the 
peripheral production of the sex hormone bind-
ing globulin (SHBG).  

 Further if left untreated leads to PCOS which  
further  leads to increased level of free andro-
gens to produce hirsutism and to be converted to 
estrogen 

 The hyperthecosis is related to an over produc-
tion of androgens which reduces granulosa cell 
proliferation and maturation, as well as stimulat-
ing fibrosis of surrounding stroma and capsule 
resulting in anovulation and infertility. 

 
Ayurvedic perspective: 

 
SAMPRAPTI GHATAKAS: 
o Dosha- Vata – Apanavata, Samanavata, 

vyanavata 
o Pitta –Pachaka pitta  
o Kapha –Kledakakapha 
o Dushya- Rasa, Rakta, sarvadaihikashukra 
o Upadhatu- Artava 
o Agni –Jataragni, Dhatavagni 
o Srotas-Rasavaha, Artavahasrotas, Medovaha 
o Srotodusti- Sanga 
o Udbhvastana –Amapakwashaya 
o Adhisthana- Garbhasaya 
o Sancharasthana- Sarvashareera 
o Vyaktasthana – Yoni, Garbhasaya. 
 
 
 

Possible line of treatment:--  
A classic description of the PCOD remains elusive. 
The pathophysiological mechanisms indicate that the 
aetiology is multi-factorial. It is probable that PCOD 
is occurring by kapha vitiation, leading to 
artavavaha srotorodha and subsequently causing 
vatavaigunyata. The clinical management of patients 
with PCOD is primarily symptomatic.14 

 Correction of menstrual disturbances 
 Management of hyperandrogenism 

 Treating infertility 
In Conventional system PCOD management in-
volves ovulation induction drugs, oral contraceptive 
pills and anti-androgen therapy. Although there are 
multiple treatment modalities available for PCOD as 
mentioned, it may increase the risk of abnormalities 
such as acne, hirsutism, weight gain etc. Ovarian 

Evidence/ Symptom Doshas Type Of Doshas Dhatu Vrudhhi/Kshaya Srotas 
Irregular Menses/ Vata Apana Shukra, artava rasa Both Artavaha Rasavaha 
Cyst/ Granthi Kapha - Shukra Vrudhhi Shukravaha 
Sthoulya/ Obesity Kapha Avalambhaka Medas Vruddhi Medovaha 
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drilling is one of other treatment which may lead to 
failure of ovarian reserve or Pre Maturation ovarian 
failure & thus leading to infertility.15 

 
Treatment and Management 
In Ayurveda for PCOD should be planned with fol-
lowing considerations:   
1. Nidanparivarjana 
 Intake of Mithya Aahara should be avoided 

 PCOD patients tend to have irregular food hab-
its, lack of exercise, & sedentary life style which 
needs to be corrected by doing regular exercises 
and avoiding junk foods. 

 Daily exercise, practice of Yoga & Pranayama 
will help in weight reduction as well as in hor-
monal regulation. 16 

 Rutucharya & Dinacharya can be followed as 
mentioned in classics. 

2. Samshodhana  
 Samshodhana is a process by which waste prod-

ucts and harmful products are eliminated by 
Adhomarga or Urdhwamarga. 

 According to Acharya Dalhan for purification 
only Vamana should be used as it removes 
Saumaya (Kapha) substance resulting in relative 
increase of Aagneya constituent of body, thus 
increases Aartava17 

 Acharya susruta says that use of both vamana & 
virechana procedures should be done for the 
same. Artava is aagneya in nature. Aagneya 
Dravya is said to be having Vata- Kapha 
shamaka and Pitta prakopaka properties. It also 
increases the amount of Aartava and also helps 
in removal of Kapha and Vata Aavarna andS 
cures the disease.18 

 
DISCUSSION 
With all the modern needs of contraception rising on 
one side, infertility is still a major challenge to the 
gynecologist on other hand. Understanding the path-
ophysiology of changes in HPO axis is need of the 
hour. Although PCOD cannot be eradicated, 
ayurvedic intervention, life style modification & yo-

ga can be better adopted for proper management. 
PCOD can be described with the involvement of 
Doshas, Dhatu and Upadhatu. Kapha predominance 
manifests as increased weight, sub-fertility, 
hirsutism, diabetic tendencies and coldness. Pitta 
predominance manifests as hair loss, acne, and pain-
ful menses. Vata predominance manifests with pain-
ful menses, scanty or less menstrual blood and se-
vere menstrual irregularity. So here, understanding 
of dosha involvement and avarana concept will help 
to revert back pathogenesis. As per Acharyas, avoid-
ing mityaachara will lead to regulation of artava 
dusti which in turn will increase the rate of fertility. 
 
CONCLUSION 
In present era drastic changes in lifestyle, food hab-
its, environmental exposure to toxic substances 
along with hereditary predisposition for metabolic 
syndrome and stress have contributed to the com-
mon problem faced by today’s female population. 
PCOD is hard to pin point classically. No direct cor-
relating condition is found in classical text books. 
However pushpaghni, jataharani & granthibhuta 
artavadusti are comparable to clinical manifestation. 
So one has to understand clinical presentation from 
the point of doshic vitiation and plan the treatment, 
care has to be taken not to vitiate the vata while 
treating the kapha. So treatment includes 
vatasyaopakrama, saamadosha pachan 
aartavajanaka dravyasevan, following rutucharya 
and dincharya as mentioned in classics.  
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ABSTRACT  
Pharmacology is concerned with the movement of drugs within the body. The oral ingestion of lipids/fats get 
converted into lipoproteins; further utilised in different forms at various needs of life and excreted in excess. In 
Basti karmukata (action of Basti) it is rightly said that the action is achieved with the 
way Basti reaches all over the body, churns the 
doshas from the body. The exact mechanism through which th
the help of contemporary science. It is also not clear that when 
the formulation gain entry in to the systemic circulation or not. With these
methods of intervention, an attempt is made to understand the pharmacokinetics of 
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INTRODUCTION  
Lipid metabolism is the break down or storage of 
fats for energy; these fats are obtained from 
lar diet. When a lipid is ingested minimal or no d
gestion is seen in mouth, some amount of lipid is 
acted upon by stomach enzymes, whereas 
digestion of lipids takes place in small intestine 
the help of bile salts, pancreatic enzymes and intest
nal lipase1 

 Basti is that which does both Shodhana
and Shamana Kriya (alleviates). The disease
anywhere in the body gets cured even though
medicines are administered through anal route
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from the body. The exact mechanism through which the benefits are obtained is yet to be ascertained with 
the help of contemporary science. It is also not clear that when Sneha Basti is administered the active principles in 
the formulation gain entry in to the systemic circulation or not. With these concepts of 
methods of intervention, an attempt is made to understand the pharmacokinetics of Sneha Basti

, Lipid metabolism, Pharmacokinetics 

Lipid metabolism is the break down or storage of 
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place in small intestine with 

bile salts, pancreatic enzymes and intesti-

Shodhana (cleansing) 
disease present 

gets cured even though the 
through anal route2. 

With this concept we can understand 
sneha Basti is absorbed and circulated all over the 
body.   

There are research studies which have proved the 
presence of active principles of 
blood after a stipulated time3

research works about the presence of 
(unctuous substance) in the body
treatment. A research study has stated
gets oleated when sneha is administered through 
anal route and can be an alternative method of a
ministration for Snehapana (oral intake of 
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concept we can understand that gudagata 
is absorbed and circulated all over the 

research studies which have proved the 
inciples of Basti dravya in 

3. But there is no/less 
research works about the presence of sneha amsha 

the body after sneha basti 
nt. A research study has stated4 that the body 

is administered through 
anal route and can be an alternative method of ad-

(oral intake of oleagi-
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nous substances). With these evidences this is an 
attempt made to understand the pharmacokinetics of 
Sneha Basti. 
  
MODE OF ABSORPTION OF SNEHA BASTI 
01. CLASSICAL APPROACH TOWARDS THE 

ABSORPTION OF BASTI: 
A. The Basti when administered first reaches the 

rectum then the intestine (Pakwashaya). Pak-
washaya extends from Grahani (duodenum) to 
Guda. Moola sthana of Pureeshavaha srotas are 
pakwashaya and sthulaguda. Grahani is nothing 
but the pitta dhara kala, pitta dhara kala is not 
different from majjadhara kala, in the same way 
pureeshadhara kala is not different from asthid-
hara kala. This shows that basti has direct effect 
on asthi and majja Dhatu5. 

     
B. Absorption through Dhamani/sira (Arter-

ies/Veins) :  

Nabhi (umbilicus) divides the body into two parts. 
Nabhi is the moola sthana of Dhamani and Sira. 
Among 24 Dhamanis, 10 supplies above the umbili-
cus, 10 supplies below umbilicus, last 4 go in Tiryak 
marga and they split again as innumerable. Thus 
spread throughout the body as a network6. This 
shows that the basti dravya when reaches Nabhi 
pradesha spreads all over the body as well as the 
affected site and thus disease is relieved.  
 
C. Sneha basti is tridosha shamaka:  
If vata dosha is vitiated, 9-11 Sneha basti is advised, 
pitta dosha 5-7 Sneha basti and Kapha dosha 1-3 
ayugma (odd number) Sneha basti should be admin-
istered7. 1 or 2 Sneha Basti becomes insufficient in 
depletion of disease, probable reason may be that 
vata owns the properties of Ruksha (dryness), laghu 
(lightness) ,sheeta (cold), khara (roughness) when it 
is in pravrudhaavastha (aggravated); one or 2 
Sneha basti will not be beneficial to reach the sever-
ity. Therefore there is a need of maximum 11 basti 
to relieve the vata dosha situated wherever in the 
body.  

D. Basti vyapat (complications) in Sneha Basti: 
When we observe the symptoms produced by the 
basti vyapat8 it is either sthanika or saarva daihika. 
In Vata avruta Sneha basti there is a symptom- 
jwara (fever)9 seen because of agni mandya (lack of 
appetite). This shows that basti is acted upon by the 
agni (digestive fire). When agni fails to metabolise 
the lipid leads to disease. Thus it can be concluded 
that even the rectal administration of basti travels all 
over the body after coming in contact of agni.  

 
02. CONTEMPORARY APPROACH TO-

WARDS THE ABSORPTION OF SNEHA-
BASTI: 

In allied science rectal mucosal route is preferred for 
systemic effects if other routes are not advisable. 
Rectal administration provides rapid absorption of 
drugs and becomes an easy alternative to the intra-
venous route, advantage is relatively painless. The 
rate of rectal Trans mucosal absorption depends on 
the following factors10 

 

01.  Formulation 
02. Volume of liquid 
03. Concentration of drug 
04. Length of catheter 
05. Presence of stool in the rectal vault etc 

 
Drugs administered high in the rectum (drained by 
the superior rectal veins) are usually carried directly 
to the liver, and thus, are subjected to metabolism. 
Drugs administered low in the rectum are delivered 
systematically in the inferior and middle rectal veins 
before passing through the liver. This gives an idea 
in clinical implications of rectal venous drainage for 
absorption and metabolism of any drug used in 
Basti. 
The volume mostly controls the retention of basti 
inside the lumen. The standard dose of Niruha Basti 
is more in quantity where as Sneha basti are de-
signed to be less in quantity to retain in the body for 
at least 3 Yama (9 hours).  
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Concentration or pH of the oil/ghee/fat also plays an 
important role in the retention and absorption of 
Basti. Highly concentrated medications are quickly 
evacuated, this may be the reason that the soup water 
enemas do not retain for longer in the body and are 
evacuated with the stool to attain the cleansing ac-
tion of the intestine. Therefore the Sneha basti  
which are sticky by nature retain in the intestine 
which may probably activate the nerve endings and 
is absorbed by the plasma/ mucosal layers. 
Length of the catheter is another aspect to consider 
for the healthy absorption of oil enema. High up in-
sertion may fail to allow the basti to be in rectum for 
some time. It may cause ill effects on the body. 
Therefore in texts there is well mention about the 
size and length of catheter to have the beneficial ef-
fects of basti.   

 
DISCUSSION  
Ghruta (ghee), taila (oil),vasa (muscle fat) majja 
(bone marrow) are used both in the Niruha and 
Sneha basti. For absorption and digestion of sneha 
generally bile, gastric lipase, pancreatic lipase, etc 
are necessary. Chakrapani has solved this by stating 
that fat adhered to the colon is acted upon by agni 
located above the colon while it exudates to the exte-
rior.  This is specially inkling about presence of 
some factors of digestion there which is not yet dis-
covered11 Short chain and medium chain fatty acids 
are present in ghruta, dugdha (milk) and natural oils. 
These fatty acids are absorbed through the wall of 
the colon as they do not require bile salt or pancre-
atic lipase or micelle formulation for absorption.  
There is another concept of first pass metabolism, a 
phenomenon of drug metabolism whereby 
the concentration of a drug is greatly reduced before 
it reaches the systemic circulation12,13 It is the frac-
tion of drug lost during the process of absorption 
which is generally related to the liver and gut wall. 
Alternative routes of administra-
tion like suppository, intravenous, intramuscular, 
inhalational aerosol, transdermal 
and sublingual avoid the first-pass effect because 

they allow drugs to be absorbed directly into 
the systemic circulation.  
In the recent advancements the Gut Brain theory14 
has evolved which has the action of receptors. The 
gastrointestinal system has a network of nerve fibres, 
which is known as ‘Enteric nervous system’ (ENS). 
Similar to brain ENS sends and receives impulses, 
record experiences and responds to various stimuli. 
Gut brain possess n number of neurotransmitters. 
ENS is loosely connected with central nervous sys-
tem (CNS) through vagus nerve and can mostly 
function alone, without instruction from top. 
Thus ENS works in synergism with the CNS. Stimu-
lation by the Basti (either by chemo or mechano re-
ceptors) may lead to activation of concerned part of 
CNS which precipitates result accordingly. There is 
close resemblance in the functioning of Vata Dosha 
and nervous system. Sneha Basti is prescribed as the 
best remedy for Vata. It again validates the efficacy 
of Basti karma on nervous system. 

CONCLUSION 
Basti by eliminating morbid content from the large 
intestine will definitely put a positive impact on the 
other system of body also.  Intervention is either oral 
or anal there is absorption of administered drugs. As 
main site for vata dosha is pakwashaya, better man-
agement can be done through nearer route by Sneha 
basti. Thus the absorption mechanism dealt till gives 
a hint about probable metabolism and absorption of 
the drugs via rectal route also. 
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ABSTRACT  
Ayurveda comprehends Ashtangas to treat the various elements of mankind branch of Ayurveda system of med
cine preparing Rasaushadis for management of common to chronic elements. It deals with the pharmaceutical 
procedures of the drugs belongs to herbal, mineral, Animal origin. The non
verted adopting various pharmaceutical techniques including selec
(Purification process), Jaran (incineration), 
(Nectarization) property into the drugs. To convert into them suitable form for medicinal use wide range of h
drugs are incorporated. These drugs are responsible for minimizing the toxicity increasing the potency removing 
the unwanted chemical impurities etc. 
myrobalans having wide range of therapeutically importance and also it is a potent formulation used in I
chemy, successfully for processing of various 
Rasashastra to explore the inherent qualities of these formulations for p
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INTRODUCTION  
Rasashastra called Indian alchemy is one of the i
portant and potential branch deals with transfo
mation of non-suitable form of Rasadravyas 
als, minerals, animal originates, marine originates 
and precious stones) for the benefit of mankind to 
prepare the medicines and the poverty. The basic 
aim of Rasashastra is for Lohavada and 
The Rasadravyas classified into different groups and 
focus has been given to Parad as a prime drug and 
remaining drugs are classified based on the utility 
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The quality transformation of minero metallic and 
animal originates plants are used in the various 
pharmaceutical procedures. The triphala is one of 
the widely used polyherbal formulation in many dis-
orders due to its potent pharmacological activites.It 
is composed of the three myrobalans Terminalia 
Chebula (Haritaki), Terminalia bellerica 
(Bibhitaki), Emblica officinalis (Amalaki) prepared 
with equal proportions of pericarps of the these 
myrobalans.1 
In ancient ayurvedic text triphala apart from thera-
peutical agent also used in the Indian alchemy for 

processing of various minerals, metals, precious 
stones, from transformation of unwanted properties 
into useful medicinal properties through the inert 
qualities of this formulation are extensively re-
viewed and presented to explore how the drugs basi-
cally hell in the transformation of qualities through 
the inherent properties and fit for to treat various 
elements. The available references collected wher-
ever Triphala has been used pharmaceutically are 
tabled.    

 
Table 1: Synonyms of Triphala in Samhitas and Nighantus2  

 Synonyms Ch.S Su.S As.S Sh.S M.N Kai.N B. N Raj.N Pri. Ni 

 Phalottama   -    -    -    -   +   +   -   -   - 
 Phalshresta   -    -    -    -   -   +   -   -   - 
  Phaltrik   +    +    -    +   -   +   +   -   - 

  Phaltraya   -    -    -    -   -   +   -   -   - 
  Triphala   +    +     +    +   +   +   +   +   + 
   Triphali   -    -    -    -   -   +   -   -   - 

   Vara   +    +    +    +   +   -   +   -   + 
    Sreshta   -    -    -    -   +   -   -   -   - 

  
Table 2: Classification of Triphala in samhitas and nighantu 

Samhita and Nighantu Varga 

Charak Samhita(Su.4/24,39,50)3 Virechanopag Mahakasaya, Jwarhar Mahakasaya, Vayasthapana Mahakashaya 
SushrutSamhita(Su.38/20,43-,54,56,60)4 Muskadi Gana , Parushkadi Gana, Mustadi Gana ,  

Triphala Gana , Amalakyadi Gana ,  
Astanga  Hridaya(15/2,13,32,40) Virecana Gana, Parushkadi Gana , Muskakadi Gana ,  

Mustadi Gana 
AstangaSangraha( Su14/3,16/5,17,21)6 Virechanopayogi Dravyas , Jwarahara Mahakasaya,  

Parushkadi Gana , Muskakadi Gana , Mustadi Gana 

Dhanvantri Nighantu(1/202-213,7/1-2)7 Guduchyadi Gana , Mishrakadi Gan 
Sodhala Nighantu(1/231,233,235)8 Guduchyadi Gana 
Kaidev Nighantu (1/245)9  Aushadi Varga 

Madanpal Nighantu(32)10 Abhyadi Varga 
Raj Nighantu(24/3)11 Mishrakadi Varga , Audhabhida Gana  
Bhavprakash Nighantu(1/43)12 Haritkyadi Nighantu 

Priya Nighantu(1/15-16)13 Haritkyadi Nighantu    
Nighantu Adarsh14 Haritkyadi Nighantu 
Dravyaguna vigynan15 Rasayana Varga and Chednadi Varga 
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Table 3: Rasa Panchak2 

Dravya    Haritaki    Vibhitaki   Amalaki     Triphala 
Rasa                   Panchrasa (kashaya)      Katu Pancharasa  (Amla)   Kashaya 
Guna                       Laghu , Ruksha Laghu , Ruksha Laghu , Ruksha , sita   Ruksha ,Sara 
Virya Ushna Ushna   Sita      Anusna 

Vipaka Madhura  Madhura  Madhur   Madhura  
Prabhav Rasayana  Chedana  Rasayana     Rasayana  

Dosha- Karma  Vata   Kapha   Pitta     Tridosha 
 Karma  Anuloman , 

Caksusya ,Dipana, Hridya  
medya 
Sarvadosha – Prasamana 

  Caksusya,kesya, 
Bhedaka, Krminasana 
, Kasahara 

   Vrishya,  
   Caksusya 

  Caksusya ,  
   Dipana,  
   Varnaropan, 
   Rucikara, 
   Medohara 

 
Table 1: Shodhan of Rasadravyas16: 
Grinding along with liquids like juices, decoctions, 
etc or subjecting to the vapors of these liquids etc, 

are done for removing the impurities of the drugs is 
known as shodhan or purification. 

 
Table 1:  Triphala kwath used as a media for Shodhana of Rasadravyas: 
S. no RasaDravya Method adopted Media   Purpose Reference 
1. Parada Samanya shodhan vidhi (Mardan) Triphala Kwatha.  Shodhan   R.T.5/3117 

18 samskar a.Murcchan samskar (Mardan) Triphala Kwath Shodhan R.H.T 2/618 

2.  Abhraka Nirvapa Triphala kwath Shodhan R.R.S 2/16-1819 

3.  Dhanyabhraka Nirvapan Triphala Kwath Shodhan Ananda khand  7/16420 

4.  Makshika Nirvapan Triphala Kwath Shodhan  R.R.S 2/8321 

5.   Shilajatu Mardana Triphala Kwath Shodhan R.R.S 2/11722 

6. Gandhak  Dhalana Triphala kwath Shodhan R. chi5/923 

7.  Anjana Swedana Triphala Kwath Shodhan Ayu pra 2/2324 

8.  Loha (samanya 
shodhan) 

Nirvapana Triphala kwath Shodhan R.R.S 5/10325 

9.    Vishesha 
shodhan 

Nirvapan Triphala kwath Shodhan R.R.S 5/10526 

10 Vaidurya Swedana Triphala kwath Shodhan R.R.S 4/6227 

(R.T- Rasatarngini, R.H.T- Rasa Hrdaya Tantra, 
R.R.S- Rasa ratna samucchaya, Ak- Anandakandam, 
R.Chi- Rasendra Chintamani, Ayu.Pra- Ayurveda 
Prakash)   
The metals and minerals are generally incinerated to 
reduce them into ashes before administering them 
into the body. This technique is called Marana. 

Meaning of the word killing. The Shodhita (purified) 
metals and minerals, when subjected to grinding 
with juices or decoctions as suggested in the text and 
reduced to ashes by bringing into contact with fire 
this process is called marana and also putanam (In-
cineration) 

 
Table 2: Triphala kwatha used as bhavana dravya in the Marana of Rasadravyas 
S.no  Rasa dravya Method adopted Media Purpose References 
1. Loha Bhavana Triphala kwath Marana R.R.S 5/12628 

2. Kanta loha   Mardana Triphala kwath Marana R.R.S 5/11829 
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The incinerated metals and minerals, if still retain 
any unwanted properties are subjected to the process 
of Amritikaranam (Nectarization).Or the process 

done to the bhasmas of metals etc to alleviate the 
reminiscent impurities is called Amritikarana.30  

 
Table 3:  Triphala kwath used as an ingredient in Amrutikarana of Rasadravyas 

s.no  Rasa dravya Method adopted Media Purpose References 

 1. Abhraka Bharjan Triphala kwath Amritikarana R. Chi 4/3331 

 2. Makshika Bhavana Triphala kwath Amritikarana R.R.S 2/9332 

 
DISCUSSION 
In Ayurveda Triphala Kwatha is used in many 
pharmaceutical procedures like bhavana, Shodhana, 
Marana, Amritaikarana by changing the physical 
and chemical structure of the raw material ultimately 
fit for internal administration. The liquid media of 
triphala used in the Indian alchemy. The triphala 
chemically reported as rich source of vitamin C, 
ellagic acid, gallic acid, chebulinic acid, bellericanin, 
Beta-sitosterol, ascorbic acid and flavonoids33,34. 
Spectroscopic techniques including mass spectros-
copy showed gallic acid as the major component34. 
Triphala also contains about 20% tannins of both 
condensed and hydrolyzable type. In the fruit in-
cludes lipids, sitosterol saponins cardiac glycoside 
and various carbohyrates35. These active chemical 
constituents are responsible for conversion of the 
rasadravya being used for pharmaceutically in the 
trans formation of chemical entities. Media impreg-
nates its active principle to the material and converts 
the inorganic material to organometallic or organo 
mineral form which is suitable for the body. 
Probable frequent alteration in the particle size dur-
ing bhavana reduction at the end may increase ab-
sorption and improve bioavailability of the drug. 
Sometimes media act as solvent and helps to eradi-
cate toxic substance from the drug. Sometimes me-
dia reduces toxicity of the materials and induces de-
sired effects. Media can increase therapeutic efficacy 
of the drug. Levigation process in bhavana helps in 
converting material in such a state for further pro-
ceedings. Ex: Marana36. 
Bhavana is an essential pretreatment of marana. It is 
the process of transformation of rasavarg dravys by 

which shodhita drugs are subjected for cycles of 
bhavana and putana (Incineration) thus transformed 
the efficacious, safe, absorbable, bio- assimilable 
form. In this transformation liquid media plays an 
important role which helps the process of marana. 
Metals or minerals which have undergone the pro-
cess of shodhana are ground with specified liquid. 
The Process can be repeated several times and suc-
cessive bhavana are given after complete dry of pre-
vious one36.  
Ancient Ayurveda seers had logically used specific 
liquid media for motto of bhavana in certain drugs 
and certain indications. Ex; Triphala Kwath is wide-
ly used for bhavana in loha marana. Hence in 
ayurvedic pharmaceutical preparation Triphala 
kwath is widely used in many different procedures37. 
 
CONCLUSION  
In Ayurveda Triphala is one of the important 
polyherbal formulations. Instead of therapeutical 
use, it is also used in the pharmaceutical processing 
of various rasadravyas successfully to convert non 
suitable form of drugs in to suitable form. 
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ABSTRACT  
Ayurveda comprehends Ashtangas to treat the various elements of mankind branch of Ayurveda system of med
cine preparing Rasaushadis for management of common to chronic elements. It deals with the pharmaceutical 
procedures of the drugs belongs to herbal, mineral, Animal origin. The non
verted adopting various pharmaceutical techniques including selec
(Purification process), Jaran (incineration), 
(Nectarization) property into the drugs. To convert into them suitable form for medicinal use wide range of h
drugs are incorporated. These drugs are responsible for minimizing the toxicity increasing the potency removing 
the unwanted chemical impurities etc. 
myrobalans having wide range of therapeutically importance and also it is a potent formulation used in I
chemy, successfully for processing of various 
Rasashastra to explore the inherent qualities of these formulations for p
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INTRODUCTION  
Rasashastra called Indian alchemy is one of the i
portant and potential branch deals with transfo
mation of non-suitable form of Rasadravyas 
als, minerals, animal originates, marine originates 
and precious stones) for the benefit of mankind to 
prepare the medicines and the poverty. The basic 
aim of Rasashastra is for Lohavada and 
The Rasadravyas classified into different groups and 
focus has been given to Parad as a prime drug and 
remaining drugs are classified based on the utility 
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The quality transformation of minero metallic and 
animal originates plants are used in the various 
pharmaceutical procedures. The triphala is one of 
the widely used polyherbal formulation in many dis-
orders due to its potent pharmacological activites.It 
is composed of the three myrobalans Terminalia 
Chebula (Haritaki), Terminalia bellerica 
(Bibhitaki), Emblica officinalis (Amalaki) prepared 
with equal proportions of pericarps of the these 
myrobalans.1 
In ancient ayurvedic text triphala apart from thera-
peutical agent also used in the Indian alchemy for 

processing of various minerals, metals, precious 
stones, from transformation of unwanted properties 
into useful medicinal properties through the inert 
qualities of this formulation are extensively re-
viewed and presented to explore how the drugs basi-
cally hell in the transformation of qualities through 
the inherent properties and fit for to treat various 
elements. The available references collected wher-
ever Triphala has been used pharmaceutically are 
tabled.    

 
Table 1: Synonyms of Triphala in Samhitas and Nighantus2  

 Synonyms Ch.S Su.S As.S Sh.S M.N Kai.N B. N Raj.N Pri. Ni 

 Phalottama   -    -    -    -   +   +   -   -   - 
 Phalshresta   -    -    -    -   -   +   -   -   - 
  Phaltrik   +    +    -    +   -   +   +   -   - 

  Phaltraya   -    -    -    -   -   +   -   -   - 
  Triphala   +    +     +    +   +   +   +   +   + 
   Triphali   -    -    -    -   -   +   -   -   - 

   Vara   +    +    +    +   +   -   +   -   + 
    Sreshta   -    -    -    -   +   -   -   -   - 

  
Table 2: Classification of Triphala in samhitas and nighantu 

Samhita and Nighantu Varga 

Charak Samhita(Su.4/24,39,50)3 Virechanopag Mahakasaya, Jwarhar Mahakasaya, Vayasthapana Mahakashaya 
SushrutSamhita(Su.38/20,43-,54,56,60)4 Muskadi Gana , Parushkadi Gana, Mustadi Gana ,  

Triphala Gana , Amalakyadi Gana ,  
Astanga  Hridaya(15/2,13,32,40) Virecana Gana, Parushkadi Gana , Muskakadi Gana ,  

Mustadi Gana 
AstangaSangraha( Su14/3,16/5,17,21)6 Virechanopayogi Dravyas , Jwarahara Mahakasaya,  

Parushkadi Gana , Muskakadi Gana , Mustadi Gana 

Dhanvantri Nighantu(1/202-213,7/1-2)7 Guduchyadi Gana , Mishrakadi Gan 
Sodhala Nighantu(1/231,233,235)8 Guduchyadi Gana 
Kaidev Nighantu (1/245)9  Aushadi Varga 

Madanpal Nighantu(32)10 Abhyadi Varga 
Raj Nighantu(24/3)11 Mishrakadi Varga , Audhabhida Gana  
Bhavprakash Nighantu(1/43)12 Haritkyadi Nighantu 

Priya Nighantu(1/15-16)13 Haritkyadi Nighantu    
Nighantu Adarsh14 Haritkyadi Nighantu 
Dravyaguna vigynan15 Rasayana Varga and Chednadi Varga 
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Table 3: Rasa Panchak2 

Dravya    Haritaki    Vibhitaki   Amalaki     Triphala 
Rasa                   Panchrasa (kashaya)      Katu Pancharasa  (Amla)   Kashaya 
Guna                       Laghu , Ruksha Laghu , Ruksha Laghu , Ruksha , sita   Ruksha ,Sara 
Virya Ushna Ushna   Sita      Anusna 

Vipaka Madhura  Madhura  Madhur   Madhura  
Prabhav Rasayana  Chedana  Rasayana     Rasayana  

Dosha- Karma  Vata   Kapha   Pitta     Tridosha 
 Karma  Anuloman , 

Caksusya ,Dipana, Hridya  
medya 
Sarvadosha – Prasamana 

  Caksusya,kesya, 
Bhedaka, Krminasana 
, Kasahara 

   Vrishya,  
   Caksusya 

  Caksusya ,  
   Dipana,  
   Varnaropan, 
   Rucikara, 
   Medohara 

 
Table 1: Shodhan of Rasadravyas16: 
Grinding along with liquids like juices, decoctions, 
etc or subjecting to the vapors of these liquids etc, 

are done for removing the impurities of the drugs is 
known as shodhan or purification. 

 
Table 1:  Triphala kwath used as a media for Shodhana of Rasadravyas: 
S. no RasaDravya Method adopted Media   Purpose Reference 
1. Parada Samanya shodhan vidhi (Mardan) Triphala Kwatha.  Shodhan   R.T.5/3117 

18 samskar a.Murcchan samskar (Mardan) Triphala Kwath Shodhan R.H.T 2/618 

2.  Abhraka Nirvapa Triphala kwath Shodhan R.R.S 2/16-1819 

3.  Dhanyabhraka Nirvapan Triphala Kwath Shodhan Ananda khand  7/16420 

4.  Makshika Nirvapan Triphala Kwath Shodhan  R.R.S 2/8321 

5.   Shilajatu Mardana Triphala Kwath Shodhan R.R.S 2/11722 

6. Gandhak  Dhalana Triphala kwath Shodhan R. chi5/923 

7.  Anjana Swedana Triphala Kwath Shodhan Ayu pra 2/2324 

8.  Loha (samanya 
shodhan) 

Nirvapana Triphala kwath Shodhan R.R.S 5/10325 

9.    Vishesha 
shodhan 

Nirvapan Triphala kwath Shodhan R.R.S 5/10526 

10 Vaidurya Swedana Triphala kwath Shodhan R.R.S 4/6227 

(R.T- Rasatarngini, R.H.T- Rasa Hrdaya Tantra, 
R.R.S- Rasa ratna samucchaya, Ak- Anandakandam, 
R.Chi- Rasendra Chintamani, Ayu.Pra- Ayurveda 
Prakash)   
The metals and minerals are generally incinerated to 
reduce them into ashes before administering them 
into the body. This technique is called Marana. 

Meaning of the word killing. The Shodhita (purified) 
metals and minerals, when subjected to grinding 
with juices or decoctions as suggested in the text and 
reduced to ashes by bringing into contact with fire 
this process is called marana and also putanam (In-
cineration) 

 
Table 2: Triphala kwatha used as bhavana dravya in the Marana of Rasadravyas 
S.no  Rasa dravya Method adopted Media Purpose References 
1. Loha Bhavana Triphala kwath Marana R.R.S 5/12628 

2. Kanta loha   Mardana Triphala kwath Marana R.R.S 5/11829 
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The incinerated metals and minerals, if still retain 
any unwanted properties are subjected to the process 
of Amritikaranam (Nectarization).Or the process 

done to the bhasmas of metals etc to alleviate the 
reminiscent impurities is called Amritikarana.30  

 
Table 3:  Triphala kwath used as an ingredient in Amrutikarana of Rasadravyas 

s.no  Rasa dravya Method adopted Media Purpose References 

 1. Abhraka Bharjan Triphala kwath Amritikarana R. Chi 4/3331 

 2. Makshika Bhavana Triphala kwath Amritikarana R.R.S 2/9332 

 
DISCUSSION 
In Ayurveda Triphala Kwatha is used in many 
pharmaceutical procedures like bhavana, Shodhana, 
Marana, Amritaikarana by changing the physical 
and chemical structure of the raw material ultimately 
fit for internal administration. The liquid media of 
triphala used in the Indian alchemy. The triphala 
chemically reported as rich source of vitamin C, 
ellagic acid, gallic acid, chebulinic acid, bellericanin, 
Beta-sitosterol, ascorbic acid and flavonoids33,34. 
Spectroscopic techniques including mass spectros-
copy showed gallic acid as the major component34. 
Triphala also contains about 20% tannins of both 
condensed and hydrolyzable type. In the fruit in-
cludes lipids, sitosterol saponins cardiac glycoside 
and various carbohyrates35. These active chemical 
constituents are responsible for conversion of the 
rasadravya being used for pharmaceutically in the 
trans formation of chemical entities. Media impreg-
nates its active principle to the material and converts 
the inorganic material to organometallic or organo 
mineral form which is suitable for the body. 
Probable frequent alteration in the particle size dur-
ing bhavana reduction at the end may increase ab-
sorption and improve bioavailability of the drug. 
Sometimes media act as solvent and helps to eradi-
cate toxic substance from the drug. Sometimes me-
dia reduces toxicity of the materials and induces de-
sired effects. Media can increase therapeutic efficacy 
of the drug. Levigation process in bhavana helps in 
converting material in such a state for further pro-
ceedings. Ex: Marana36. 
Bhavana is an essential pretreatment of marana. It is 
the process of transformation of rasavarg dravys by 

which shodhita drugs are subjected for cycles of 
bhavana and putana (Incineration) thus transformed 
the efficacious, safe, absorbable, bio- assimilable 
form. In this transformation liquid media plays an 
important role which helps the process of marana. 
Metals or minerals which have undergone the pro-
cess of shodhana are ground with specified liquid. 
The Process can be repeated several times and suc-
cessive bhavana are given after complete dry of pre-
vious one36.  
Ancient Ayurveda seers had logically used specific 
liquid media for motto of bhavana in certain drugs 
and certain indications. Ex; Triphala Kwath is wide-
ly used for bhavana in loha marana. Hence in 
ayurvedic pharmaceutical preparation Triphala 
kwath is widely used in many different procedures37. 
 
CONCLUSION  
In Ayurveda Triphala is one of the important 
polyherbal formulations. Instead of therapeutical 
use, it is also used in the pharmaceutical processing 
of various rasadravyas successfully to convert non 
suitable form of drugs in to suitable form. 
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ABSTRACT  
Kacchuradi Choorna is one medicine indicated in 
(Curcuma zedoaria Ros (Fam. Zingiberaceae
Manjishtha (Rubia cordifolia Linn. (Fam. Rubiaceae
Devdaru (Cedrus deodara (Roxb.) Loud. (Fam. Pinac
Fabaceae), Godanti(Gypsium), Shilajit 
Bioss), Katuka (Picrorhiza kurroa Royle ex Benth. (Fam. Scrophulariaceae
bulbocastanum W. Koch(Fam umbelliferae)
Tantrini (Tamarindus indica Linn. (Fam. Fabaceae
Asclepiadaceae), Kumkum (Crocus sativus Linn. (Fa
(Fam.Dipterocarpaceae), Karpur (Cinnamomum camphoranees & EbermFam Lauraceae
rotundus Linn. (Fam. Cyperaceae), Kankushtha (
Laja (Mimosa pudica Linn. (Fam. Fabaceae)  , Renuka( Vitex negundo Linn. (Fam. Verbenaceae
zeylinicus Fam Malvaecae ),Ushir Vetiveria zizanioides Linn
Clarke (Fam. Compositae), Kumari (Aloe veraTourn.ex Linn
Papaveraceae), Gairik (Ochre), Jatifal (
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INTRODUCTION  
Ayurvedic classics have described many diseases 
amongst which Jwara stands first, because of its 
uniqueness to make everyone suffer, since birth to 
death. Jwara being a commonest symptom which 
accompanies almost all the constitutional diseases 
has been termed as Rogadhipati (king of diseases) 
by Aacharyas1. Jwara –“Dehend
sarvarogagrajo bali”1- It means that the disease is 
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is one medicine indicated in Jwara which is explained in Sahasrayog. It contains Kacchur 
zedoaria Ros (Fam. Zingiberaceae), Dhatri (Emblica officinalis Gaertn. Syn. (Fam. Euphorbiaceae

Rubia cordifolia Linn. (Fam. Rubiaceae),  Yashthi (Glycyrrhiza glabra Linn , (Fam. Leguminosae
Cedrus deodara (Roxb.) Loud. (Fam. Pinaceae), Raktachandan (Pterocarpus santalinus Linn.f.(Fam. 

 (Asphaltum punjabinium), Hingu (Ferula foetida Regel, (Ferula narthex 
Picrorhiza kurroa Royle ex Benth. (Fam. Scrophulariaceae), Kreeshnajeerak (

bulbocastanum W. Koch(Fam umbelliferae), Rasna (Pluchea lanceolata Oliver & Hiern.
Tamarindus indica Linn. (Fam. Fabaceae), Sariva (Hemidesmus indicus (Linn.) R. Br. (Fam. 

Crocus sativus Linn. (Fam.Iridaceae), Sarja (Vateria indica Linn.
Cinnamomum camphoranees & EbermFam Lauraceae
Kankushtha (Garcinia Morella), Bala (Sida cardifolia Linn Fam Malvaecae

pudica Linn. (Fam. Fabaceae)  , Renuka( Vitex negundo Linn. (Fam. Verbenaceae
zeylinicus Fam Malvaecae ),Ushir Vetiveria zizanioides Linn.(Fam Graminae), Kushtha (

Aloe veraTourn.ex Linn), Ahifen    ( Papaver somniferum Linn. (Fam. 
), Jatifal ( Myristica fragrans Houtt. (Fam. Myristicaceae). 
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characterized by raised body temperature.
(rise of temperature), Swedavarodha
perspiration) and Angamarda
body), as, it is found in all types of 
considered as the pratyatmaka lakshana
Fever in children is one of the most common man
festations of illness, which makes the parents to seek 
medical attention early2.In Modern medicine many 
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potent antipyretic formulations are available but they 
are having side effect  like hepatotoxicity, renal  im-
pairment3etc. Ayurvedic medicines use for treating 
Jwara are predominantly Tikta rasatmaka hence, are 
not palatable by children. If we don’t treat fever in 
early stage chances of hyperpyrexia is more which 
may cause febrile convulsions which leads to brain 
tissue damage4.Therefore, there is need today to 
manage Jwara by Bahiparimarjan Chikitsa like 

Lepa for safety and efficacy.  Kacchuradi choorna 
Lepa is one of the ayurvedic formulation predomi-
nantly indicated in Jwara1. It is also indicated in 
conditions like Buddhibhrama, Hikka, different types 
of Netraroga, Peenasa, Shiroruja, Karnaroga etc. 
which has been explained in Sahasrayoga5. 
 
Aim: Kacchuradi Choorna is beneficial in Jwara. 

 
Table 1: COMPOSITION OF KACCHURADI CHURNA 
Sr. Drug Latin Name Part used Qty 
1 Kachoora Curcuma zedoaria6 Root 1 
2 Dhatri Phyllanthus emblica7 Fruit 1 

3 Manjishta Rubia cordifolia8 Root 1 
4 Yastimadhu Glycyrrhiza glabra9 Root 1 
5 Devadaru Cedrusdeodara10 Bark, Heartwood 1 

6 Chandana Santalum album11 Heart wood 1 
7 Godanti Gypsium12  1 

8 Shilajathu Asphaltum  punjabinium13 __ 1 
9 Hingu Ferula Narthex14 Masculine 1 
10 Kutaki Picrorhiza kurroa15 Root 1 

11 Krishna jeeraka Carum bulbocastanum16 Fruit 1 
12 Rasna Alpinia galanga17 Leaves 1 
13 Tantrini Tamarindus indicus18 Fruit 1 

14 Sariva Hemidesmus indicus19 Root 1 
15 Kumkum Crocus sativus20 Stigmen 1 
16 Sarjarasa Shorearobustaa21 Masculine 1 

17 Karpoora Cinnamomum camphora22 Masculine 1 
18 Mustaka Cyperus rotundus23 Root 1 

19 Bala Sida Cardifolia24 Root 1 
20 Kankusta Garcinia Morella25 Root 1 
21 Laja Mimosa pudica26 Root, 1 

22 Renuka Vitex Negunda27 Leaves, root, Seed 1 
23 Jala Coeleus zeylinicus28 Root 1 
24 Usher Vetiveria Zizanioides29 Root 1 

25 Kustha Saussurea lappa30 Root 1 
26 Kumari Aloe vera31 Leaves 1 
27 Ahiphena Papaver  somniferum32 Seed 1 

28 Gairika Ochre33 _ 1 
29 Jatifal Myristrica fragrans34 Seed 1 

 
Method of Preparation: 
1) Raw drugs mentioned above should be clean and 

dried. 

2) Take all ingredients in equal quantity. 
3) Then it is pounded in pulverizer. 
4) Later the drug is sieved through 100 to 120 no. 
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sieve. 
5) Mix the all powdered raw drug till homogenous 

mixture formed. 
Method of application: 
1. Prepared homogeneous mixture of Kacchuradi 

choorna is evenly mixed with Matrustanya5 in 
paste form.  

2. Paste should be of uniform consistency. 
3. Then, it should be externally applied over the 

forehead 35. 
4. Lepa should be kept over until it dries. 
5. Once the Lepa becomes dried –Don’t use again 

as it becomes Niveerya36.   
Application of Lepa: 
1. Do Lepa in the pratiloma direction36.  
2. By doing Lepa in the Pratiloma direction it 

helps the Oushadha to remain there properly and 
allows it to enter the romakoopas and thereby 
veerya entering svedavahi srotas.  

3. Never allow Lepa to get dry 36. 
4. Only allowed to dry for vrana Peedana other-

wise it will have less effect & causes pain.  

5. Don’t do Lepa at night36.  
6. If applied at night due to the Seeta svabhava of 

rathri kala the ooshma gets rodha and it will 
lead to Rogavridhi Lepa can be applied in night, 
in conditions like Apakwa Sopha, Gambheera 
Sopha, Rakta Sleshma Samudbava.  

7. Don’t apply Lepas which are old36. 
8. Never apply Lepa on & on without removing the 

earlier one. If applied so causes rise in temp, 
vedana, daha & ghanatva36.  

9. If a Lepa once becomes Sushka –Don’t use 
again as it becomes Nirveerya Followers 

10. A Lepa once applied becomes Sushka it should 
be removed only after making it Adra.  

11. Once removed apply a little oil & do a slight 
massage Prayojana of  -Benefits of Lepa37.  

12. Just like Agni getting shantha after putting wa-
ter, Dosha also gets pacified after lepana38. 

 Breadth: 4 to 5 mm39. 
 Place:  Fore Head2. 
 Duration: Up to Dry. 
 Removal: After Dry. 

 
Table 2: Pharmacodynamics of drugs 
Sr.no. Drug Rasa Veerya Vipaka Guna 
1 Kachoora Katu,Tikta Ushna Katu Laghu, Tikshna 
2 Amalaki Pancharasa  alavan Sheet Madhur Laghu,Rukshya,Sheet 

3 Manjishta Madhur , tikta Ushna Katu Guru, Rukshya 
4 Yastimadhu Madhur Sheet Madhur Guru ,Snigdha 
5 Devadaru Tikta,Katu,Kashay Ushna Katu Rukshya ,Laghu 

6 Chandana Tikta,Madhur Sheet Katu Laghu ,Rukshya 
7 Godanti _ _ _ Sheet 
8 Shilajathu Madhur,tikta,katu Sheet Katu Snigdha, Guru 

9 Hingu Katu Ushna Katu Laghu,Snigdha,Tiksnha 
10 Kutaki Tikta Sheet Katu Laghu ,Rukshya 
11 Krishnajeeraka Katu Ushna Katu Rukshya 

12 Rasna Tikta Ushna Katu Guru 
13 Tantrini Amla Ushna Amla Snigdha,Ushna 

14 Sariva Madhur ,Tikta Sheet Madhur Guru, Snigdha 
15 Kumkum Katu ,Tikta Ushna Katu Snigdha, Laghu 
16 Sarjarasaa Katu,Tikta,Kashay Ushna Katu Snigdha,Ushna 

17 Karpoora Tikta,Katu,Madhur Sheet Katu Laghu, Rukshya 
18 Mustaka Tikta,Katu, Kashay Sheet Katu Laghu, Rukshya 
19 Bala Madhur Sheet Madhur Laghu, Snigdha 
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20 Kankusta Madhur Sheet Madhur Laghu, Snigdha 

21 Laja Kashay, Tikta Sheet Katu Laghu ,Rukshya 
22 Renuka Katu,Tikta Ushna Katu Laghu ,Rukshya 
23 Jala Tikta ,Katu Sheet Katu Laghu, Rukshya 

24 Usheera Tikta ,Madhur Sheet Katu Rukshya ,Laghu 
25 Kushtha Tikta,Katu, Madhur Ushna Katu Laghu,Rukshya, Tikshna 
26 Kumari Katu Sheet Katu Snigdha, Guru 

27 Ahiphena Tikta ,Kashay Ushna Katu Laghu,Rukshya,Vyavayii 
28 Gairika Madhur , Sheet Madhur Sheet 
29 Jatifal Tikta,Katu Ushna Katu Snigdha, Ushna 

 
PROBABLE MECHANISM OF ACTION: 
In the chapter Dhamnivyakaranadhyaya40Aacharya 
Sushruta explains dhamanis (artery) which are 
oordhwagata, adhogata, and tiryakagata. Here he 
explains four tiryakgamisiras (veins). Out of these 
four, each divide gradually hundred and thousand 
times and thus becomes innumerable. By this the 
body is covered like network bound and pervaded 
their openings are attached to hair follicle which car-
ry sweat and replenish rasa inside and outside. 
Through them only the Veerya of Abhyanga, Snana, 
and Lepa enter the body after being transformed in 
skin 
The physicochemical properties of a drug in a topi-
cal dosage from affect that drugs transdermal deliv-
ery and topical bioavailability. The molecules of the 
formulation after penetrating through the stratum 
corneum and hence into viable epidermis and dermis 
produce its characteristics pharmacological41. 
Kacchuradi Choorna having the chemical compo-
nents are flavonoids which is the inhibitor of the me-
tabolizing enzymes such as phospholipase A2,  

Cyclooxygenase (COX), Lipoxygenase (LOX) and it 
reduces the Arachidonic acids (AA), Prostaglandines 
(PG), Leukitrienes (LT) and Alkaloids, In this way it 
breakes the pathogenesis of fever & decreases fever. 
 
CONCLUSION 
Kacchuradi Choorna contains 16 sheeta viryatmaka 
and 13 ushna viryatmaka dravyas mentioned in 
Sahasrayoga for Jwara in Lepa form, which is one 
of formulation indicated in Jwara (Fever). It can be 
used in day to day practice as all the drugs are readi-

ly available.   It is easy to prepare & dispense due its 
availability in choorna form. 
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Abstract: The present study was carried out to evaluate and compare anti-inflammatory activity of Leaves, Roots 

and Stem Barks of Brihatpanchamoola (A Group of Five Perennial Plants) in kashaya(Aqueous Extract). 

Bruhatpanchmoola is a formulation of five perennial plants roots i.e. Bilva {Aegle marmelos (L.) Corr.}, Gambhari 

(Gmelina arborea(L).), Agnimanth (Clerodendrum phlomoidisL.f.), Shyonaka {Oroxylum indicum(L.) Vent.} and 

Patla {Stereospermum suaveolens(Roxb.) DC.}.Kashaya prepared by Leaves, root and stem bark of 

Brihatpanchamoola in Carrageenan induced paw oedema model. Wister strain albino rats of either sex were selected 

and divided in to twenty groups of 6 animals each. The test drug was administered orally at a dose of 0.86 ml/200 gm 

body weight of rat. Ibuprofen was used as standard anti-inflammatory drug for comparison. The study result shows 

that Bilwa root can be substituted by stem bark but not with leaf. Agnimanth root cannot be substituted by Stem bark 

& leaves. Patala root can be substituted by stem bark but not with leaf. Shyonak root cannot be substituted by Stem 

bark & leaves. Gambhari root can be substituted by stem bark but not with leaf. In combination Root combination can 

be substituted by Stem bark combination but not with leaves combination of all plants. Bilwa stem or bilwa root or 

Gmabhari root or Gambhari stem can be in the place of combination of all plants Sterm bark or Roots. 
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(Clerodendrum phlomoidis L.f.), Shyonaka{Oroxylum indicum  (L.)Vent.} and  Patla {Stereospermum 

suaveolens (Roxb.) DC.}  
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I. INTRODUCTION  

Dashmoola is common ingredient in most of the ayurvedic formulation. The Ayurvedic Patent 
Medicines mentioned in the Ayurmedline formulary contains Dashmoola drugs about 20 % of total 
formulations. In the Ayurvedic formulations of India Part - I & II, the Dashmoola drugs contains minimum 48 

& maximum 82 formulations out of 635 total formulations
1
.  

Dashmoola includes Bruhatpanchmoola i.e. five perennial and Laghupanchmoola i.e. five herbs. 
Bruhatpanchmoola is a formulation of five perennial plants roots i.e. Bilva {Aeglemarmelos (L.) Corr.}, 
Gambhari (Gmelina arborea(L).), Agnimanth (Clerodendrum phlomoidisL.f.), Shyonaka {Oroxylum 
indicum(L.) Vent.} and Patla {Stereospermum suaveolens(Roxb.) DC.}.Bruhatpanchmoola is also known as 

Mahatpanchmoola
2
.The Bruhatpanchmoola again mentioned in BhavPrakash, said to be used as Kapha-

vatashamaka (which diminishes Kapha-vata related ailments means Anti-inflammatory and Analgesic activity) 

3.  
Extensive usage of Bruhatpanchmoola plants single or in formulation led to scarcity of the plants, 

amongst them Shyonaka {Oroxylum indicum(L.) Vent.} andPatla {Stereospermum suaveolens(Roxb.) DC.} 

Listed under endangered plants
4,5

. Further other three plants are facing same situations. To meet the increased 
demand of Bruhatpanchmoola, instead of roots other plant parts are being used in most of formulations.  

With the intention that, if it is proven other plant parts such as stem barks and leaves possess similar 

properties as that of roots of said plants, then further collection of roots may be prevented and does the 

endangered plants of Bruhatpanchmoola group may be preserved. Also the study may prove other plants parts 
being used presently instead of roots are effective or not  
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II. MATERIAL AND METHODS  
Test drugs roots, leaves and stem bark of selelcted plants were collected from the natural habitat from 

Belagavi Karnataka & Rahuri Maharashtra. Plants were identified & authenticated before collection of Plant 

parts from Central Research Facility KAHER`s Shri.B.M.K.Ayurved college Belagavi. Standard drug Ibuprofen 
procured from KAHER`s College of Pharmacy Belagavi.  

Kashaya(Aqueous Extract) (Aqueous Extract) were prepared of individual drug and combination as per 
parts leaves, roots & stem barks of selected plants by classical method, taking one part drug mixed with sixteen 

parts water, boiled and Drava (i.e. water) reduced 1 / 8
th

 part
6
. Kashaya(Aqueous Extract) was prepared in the 

department of Rasashastra and Bhaishajya Kalpana of the institute. 

 

Animals  
Wistar rats weighing 150-200 gm were procured from animal house, Jawaharlal Nehru Medical 

College, a constituent unit of KAHER Belagavi, Karnataka and Experimental study was conducted at the 

Animal house of Shri B.M.K.Ayurveda Mahavidyala a constituent unit of KAHER Belagavi. All animals were 

housed in colony cages at an ambient temperature 22°C ± 3°C and 45-55% relative humidity with 12/12 hr 

natural light & dark cycle. All animals were acclimatized in the laboratory about a week before commencement 

of the study. They fed with free access of standard pellet diet (Amruta feeds, VRK’s Scientist’s Choice 

Laboratory Animal Feed, Baramati, supplied by Sai Durga Feeds and Foods, Bangalore) and fresh water ad 

libitum. Floor bed was changed every day, to maintain hygienic condition. The experiment protocol has been 

approved by the Institutional Animal Ethics Committee (BMK/IAEC/Res-06/2009 Dated: 19/12/2009).  
Experimental Design 

 The selected animals were divided into 20 groups of six animals each as follows.

 Standard (Ibuprofen)        : 1 

 Control (Received tap water) : 1 

 Leaves Individual plants  : 5 

 Combination of Leaves  : 1 

 Stem bark Individual plants  : 5 

 Combination of stem barks  : 1 

 Roots Individual plants  : 5 

 Combination of roots        : 1 
 
 

Dose Fixation
7
:- Converted Human dose to animal dose  

          Dose fixation for Kasshaya (Aqueous Extract) : 


          Rat dose = Human dose X surface area of Wistar strain rats


                       =48ml X 0.018 

                       =0.86 ml for 200gms Rat  
          Dose fixation of Standard Drug Ibuprofen : 



          Rat dose = Human dose X surface area of Wistar strain rats


                      =400mg X 0.018 

                 =7.2 mg for 200gms Rat 
 Acute Anti-inflammatory study

8
 :-


Each rat in test group will be given test drug one hour before being subjected to edema expect control group 
animals. Acute inflammation will be induced by injecting carrageenin (0.1ml of 1% suspension in 0.9% saline) 
in sub-plantar region. Marking were done on leg of rats before dipping in plethesmograph. The paw edema 
volume was measured with the help of plethysmograph by mercury displacement method at zero hour 
(immediately after injecting carregennan). The same procedure was repeated at 0.5,1, 2, 3, 4 & 5 hours.  
Percentage edema inhibition

9
 = Control mean –Treated mean × 100  

                                                             Control Mean  
 

III. RESULTS 

Table 1 : Effect on carrageenan induced paw edema at 5 hrs Stem Bark kashaya(Aqueous Extract) 
 Bilwa Agnimatha Gambahari Patala Shyonak Control Standard 

Mean    of 1.4967 1.6867 1.5283 1.5883 1.6997 2.2050 1.4683 
paw        

Volume        

SD 0.0197 0.0273 0.0117 0.0172 0.0175 0.1001 0.0075 

% 32.12 23.50 30.68 27.96 22.91 00 33.41 

Inhibition         
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Table 2 : Effect on carrageenan induced paw edema at 5 hrs Root kashaya(Aqueous Extract) 
 Bilwa Agnimatha Gambahari Patala Shyonak Control Standard 

Mean 1.6083 1.6150 1.5517 1.5917 1.6233 2.2050 1.4683 

SD 0.032 0.0152 0.024 0.0117 0.0082 0.1001 0.0075 

% 27.06 26.75 29.62 27.81 26.83 00 33.41 

Inhibition        

 

Table 3 : Effect on carrageenan induced paw edema at 5
th

 hr Leaf kashaya(Aqueous Extract) 
 Bilwa Agnimatha Gambahari Patala Shyonak Control Standard 

Mean 1.8233 1.8733 1.8233 1.9116 1.8033 2.2050 1.4683 

SD 0.0121 0.0207 0.0117 0.011 0.0116 0.1001 0.0075 

% Inhibition 17.31 15.04 17.31 13.30 18.21 00 33.41 

 

Table 4 : Effect on carrageenan induced paw edema at 5
th

 hr Combition of Roots, Leaves & Stem Bark 
kashaya (Aqueous Extract) 

 Root Stem Bark Leaves Control Standard 

 Combination Combination  Combination   

Mean 1.5950 1.5750  1.8300 2.2050 1.4683 

SD 0.0104 0.0273  0.0167 0.1001 0.0075 

% Inhibition 27.66 28.57  17.00 00 33.41 

 

IV. DISCUSSION  
Carrageenan induced paw oedema is considered to represent the first phase of the inflammatory 

reaction which is characterized by fluid and cell exudation. The development of oedema in the paw of the rat 
after injection of carrageenan is a biphasic event. The initial phase of the oedema has been attributed to the 
release of histamine and serotonin, the oedema maintained during the plateau phase to kinin like substances and 

the second accelerating phase of swelling to the release of prsotablandin like substances
10

.  
Among the stem kashaya(Aqueous Extract) of all plants Bilwa stem kashaya(Aqueous 

Extract)(32.12%), Gambhari stem Kashaya(Aqueous Extract) (30.68%) and patala stem kashaya(Aqueous 

Extract) (27.96%) shows significant result. Among Root kashaya(Aqueous Extract) of all plants Gambhari root 

kashaya(Aqueous Extract)(29.62%), Bilwa Root Kashaya(Aqueous Extract) (27.06%) and Patala root 
kashaya(Aqueous Extract) (27.81%) shown significant result. Among leaf all leaf kashaya(Aqueous Extract) 

very less inhibition below 20%. Among combination of Stem bark, Roots and leaves stem combination(28.57%) 

shows significant result than root combination(27.66%) and leaf combination (17.00%) shows very less 
inhibition.  
Bilwa stem kashaya(Aqueous Extract)(32.12%), Bilwa Root Kashaya(Aqueous Extract) (2706%) , Gambhari 
stem Kashaya(Aqueous Extract) (30.68%) and Gambhari root kashaya(Aqueous Extract)(29.62%) significant 

result over the combination of roots (27.66%) and stem barks (28.57%) 

 

V. CONCLUSION  
The study result shows that Bilwa root can be substituted by stem bark but not with leaf. Agnimanth 

root cannot be substituted by Stem bark & leaves. Patala root can be substituted by stem bark but not with leaf. 
Shyonak root cannot be substituted by Stem bark & leaves. Gambhari root can be substituted by stem bark but 

not with leaf.  
In combination Root combination can be substituted by Stem bark combination but not with leaves 

combination of all plants.  
Bilwa stem or bilwa root or Gmabhari root or Gambhari stem can be in the place of combination of all 

plants Stem bark or Roots. 
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I. INTRODUCTION  

Dashmoola is common ingredient in most of the ayurvedic formulation. The Ayurvedic Patent 
Medicines mentioned in the Ayurmedline formulary contains Dashmoola drugs about 20 % of total 
formulations. In the Ayurvedic formulations of India Part - I & II, the Dashmoola drugs contains minimum 48 

& maximum 82 formulations out of 635 total formulations
1
.  

Dashmoola includes Bruhatpanchmoola i.e. five perennial and Laghupanchmoola i.e. five herbs. 
Bruhatpanchmoola is a formulation of five perennial plants roots i.e. Bilva {Aeglemarmelos (L.) Corr.}, 
Gambhari (Gmelina arborea(L).), Agnimanth (Clerodendrum phlomoidisL.f.), Shyonaka {Oroxylum 
indicum(L.) Vent.} and Patla {Stereospermum suaveolens(Roxb.) DC.}.Bruhatpanchmoola is also known as 

Mahatpanchmoola
2
.The Bruhatpanchmoola again mentioned in BhavPrakash, said to be used as Kapha-

vatashamaka (which diminishes Kapha-vata related ailments means Anti-inflammatory and Analgesic activity) 

3.  
Extensive usage of Bruhatpanchmoola plants single or in formulation led to scarcity of the plants, 

amongst them Shyonaka {Oroxylum indicum(L.) Vent.} andPatla {Stereospermum suaveolens(Roxb.) DC.} 

Listed under endangered plants
4,5

. Further other three plants are facing same situations. To meet the increased 
demand of Bruhatpanchmoola, instead of roots other plant parts are being used in most of formulations.  

With the intention that, if it is proven other plant parts such as stem barks and leaves possess similar 

properties as that of roots of said plants, then further collection of roots may be prevented and does the 

endangered plants of Bruhatpanchmoola group may be preserved. Also the study may prove other plants parts 
being used presently instead of roots are effective or not  
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Leaves, Roots And Stem Barks Of Brihatpanchamoola (A Group Of Five Perennial Plants)  
 

II. MATERIAL AND METHODS  
Test drugs roots, leaves and stem bark of selelcted plants were collected from the natural habitat from 

Belagavi Karnataka & Rahuri Maharashtra. Plants were identified & authenticated before collection of Plant 

parts from Central Research Facility KAHER`s Shri.B.M.K.Ayurved college Belagavi. Standard drug Ibuprofen 
procured from KAHER`s College of Pharmacy Belagavi.  

Kashaya(Aqueous Extract) (Aqueous Extract) were prepared of individual drug and combination as per 
parts leaves, roots & stem barks of selected plants by classical method, taking one part drug mixed with sixteen 

parts water, boiled and Drava (i.e. water) reduced 1 / 8
th

 part
6
. Kashaya(Aqueous Extract) was prepared in the 

department of Rasashastra and Bhaishajya Kalpana of the institute. 

 

Animals  
Wistar rats weighing 150-200 gm were procured from animal house, Jawaharlal Nehru Medical 

College, a constituent unit of KAHER Belagavi, Karnataka and Experimental study was conducted at the 

Animal house of Shri B.M.K.Ayurveda Mahavidyala a constituent unit of KAHER Belagavi. All animals were 

housed in colony cages at an ambient temperature 22°C ± 3°C and 45-55% relative humidity with 12/12 hr 

natural light & dark cycle. All animals were acclimatized in the laboratory about a week before commencement 

of the study. They fed with free access of standard pellet diet (Amruta feeds, VRK’s Scientist’s Choice 

Laboratory Animal Feed, Baramati, supplied by Sai Durga Feeds and Foods, Bangalore) and fresh water ad 

libitum. Floor bed was changed every day, to maintain hygienic condition. The experiment protocol has been 

approved by the Institutional Animal Ethics Committee (BMK/IAEC/Res-06/2009 Dated: 19/12/2009).  
Experimental Design 

 The selected animals were divided into 20 groups of six animals each as follows.

 Standard (Ibuprofen)        : 1 

 Control (Received tap water) : 1 

 Leaves Individual plants  : 5 

 Combination of Leaves  : 1 

 Stem bark Individual plants  : 5 

 Combination of stem barks  : 1 

 Roots Individual plants  : 5 

 Combination of roots        : 1 
 
 

Dose Fixation
7
:- Converted Human dose to animal dose  

          Dose fixation for Kasshaya (Aqueous Extract) : 


          Rat dose = Human dose X surface area of Wistar strain rats


                       =48ml X 0.018 

                       =0.86 ml for 200gms Rat  
          Dose fixation of Standard Drug Ibuprofen : 



          Rat dose = Human dose X surface area of Wistar strain rats


                      =400mg X 0.018 

                 =7.2 mg for 200gms Rat 
 Acute Anti-inflammatory study

8
 :-


Each rat in test group will be given test drug one hour before being subjected to edema expect control group 
animals. Acute inflammation will be induced by injecting carrageenin (0.1ml of 1% suspension in 0.9% saline) 
in sub-plantar region. Marking were done on leg of rats before dipping in plethesmograph. The paw edema 
volume was measured with the help of plethysmograph by mercury displacement method at zero hour 
(immediately after injecting carregennan). The same procedure was repeated at 0.5,1, 2, 3, 4 & 5 hours.  
Percentage edema inhibition

9
 = Control mean –Treated mean × 100  

                                                             Control Mean  
 

III. RESULTS 

Table 1 : Effect on carrageenan induced paw edema at 5 hrs Stem Bark kashaya(Aqueous Extract) 
 Bilwa Agnimatha Gambahari Patala Shyonak Control Standard 

Mean    of 1.4967 1.6867 1.5283 1.5883 1.6997 2.2050 1.4683 
paw        

Volume        

SD 0.0197 0.0273 0.0117 0.0172 0.0175 0.1001 0.0075 

% 32.12 23.50 30.68 27.96 22.91 00 33.41 

Inhibition         
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Table 2 : Effect on carrageenan induced paw edema at 5 hrs Root kashaya(Aqueous Extract) 
 Bilwa Agnimatha Gambahari Patala Shyonak Control Standard 

Mean 1.6083 1.6150 1.5517 1.5917 1.6233 2.2050 1.4683 

SD 0.032 0.0152 0.024 0.0117 0.0082 0.1001 0.0075 

% 27.06 26.75 29.62 27.81 26.83 00 33.41 

Inhibition        

 

Table 3 : Effect on carrageenan induced paw edema at 5
th

 hr Leaf kashaya(Aqueous Extract) 
 Bilwa Agnimatha Gambahari Patala Shyonak Control Standard 

Mean 1.8233 1.8733 1.8233 1.9116 1.8033 2.2050 1.4683 

SD 0.0121 0.0207 0.0117 0.011 0.0116 0.1001 0.0075 

% Inhibition 17.31 15.04 17.31 13.30 18.21 00 33.41 

 

Table 4 : Effect on carrageenan induced paw edema at 5
th

 hr Combition of Roots, Leaves & Stem Bark 
kashaya (Aqueous Extract) 

 Root Stem Bark Leaves Control Standard 

 Combination Combination  Combination   

Mean 1.5950 1.5750  1.8300 2.2050 1.4683 

SD 0.0104 0.0273  0.0167 0.1001 0.0075 

% Inhibition 27.66 28.57  17.00 00 33.41 

 

IV. DISCUSSION  
Carrageenan induced paw oedema is considered to represent the first phase of the inflammatory 

reaction which is characterized by fluid and cell exudation. The development of oedema in the paw of the rat 
after injection of carrageenan is a biphasic event. The initial phase of the oedema has been attributed to the 
release of histamine and serotonin, the oedema maintained during the plateau phase to kinin like substances and 

the second accelerating phase of swelling to the release of prsotablandin like substances
10

.  
Among the stem kashaya(Aqueous Extract) of all plants Bilwa stem kashaya(Aqueous 

Extract)(32.12%), Gambhari stem Kashaya(Aqueous Extract) (30.68%) and patala stem kashaya(Aqueous 

Extract) (27.96%) shows significant result. Among Root kashaya(Aqueous Extract) of all plants Gambhari root 

kashaya(Aqueous Extract)(29.62%), Bilwa Root Kashaya(Aqueous Extract) (27.06%) and Patala root 
kashaya(Aqueous Extract) (27.81%) shown significant result. Among leaf all leaf kashaya(Aqueous Extract) 

very less inhibition below 20%. Among combination of Stem bark, Roots and leaves stem combination(28.57%) 

shows significant result than root combination(27.66%) and leaf combination (17.00%) shows very less 
inhibition.  
Bilwa stem kashaya(Aqueous Extract)(32.12%), Bilwa Root Kashaya(Aqueous Extract) (2706%) , Gambhari 
stem Kashaya(Aqueous Extract) (30.68%) and Gambhari root kashaya(Aqueous Extract)(29.62%) significant 

result over the combination of roots (27.66%) and stem barks (28.57%) 

 

V. CONCLUSION  
The study result shows that Bilwa root can be substituted by stem bark but not with leaf. Agnimanth 

root cannot be substituted by Stem bark & leaves. Patala root can be substituted by stem bark but not with leaf. 
Shyonak root cannot be substituted by Stem bark & leaves. Gambhari root can be substituted by stem bark but 

not with leaf.  
In combination Root combination can be substituted by Stem bark combination but not with leaves 

combination of all plants.  
Bilwa stem or bilwa root or Gmabhari root or Gambhari stem can be in the place of combination of all 

plants Stem bark or Roots. 
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Abstract: Bruhatpanchmoola is a ayurvedic formulation of five perennial plants roots i.e. Bilva {Aegle marmelos 
(L.) Corr.}, Gambhari (Gmelina arborea(L).), Agnimanth (Clerodendrum phlomoidisL.f.), Shyonaka {Oroxylum 
indicum(L.) Vent.} andPatla {Stereospermum suaveolens(Roxb.) DC.}. Bruhatpanchmoola is also known as 

Mahatpanchmoola.
2
 Extensive usage of Bruhatpanchmoola plants single or in formulation led to scarcity of the plants, 

amongst them Shyonaka {Oroxylum indicum(L.) Vent.} and Patla {Stereospermum suaveolens (Roxb.) DC.} Listed 

under endangered plants
4,5

. The study reveals that roots of bruhatpanchmoola can be substituted by stem bark or 

leaves.  
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I. INTRODUCTION  

Dashmoola is common ingredient in most of the ayurvedic formulation. The Ayurvedic Patent 
Medicines mentioned in the Ayurmedline formulary contains Dashmoola drugs about 20 % of total 
formulations. In the Ayurvedic formulations of India Part - I & II, the Dashmoola drugs contains minimum 48 

& maximum 82 formulations out of 635 total formulations
1
.  

Dashmoola includes Bruhatpanchmoola i.e. five perennial and Laghupanchmoola i.e. five herbs. 
Bruhatpanchmoola is a formulation of five perennial plants roots i.e. Bilva {Aegle marmelos (L.) Corr.}, 
Gambhari (Gmelina arborea(L).), Agnimanth (Clerodendrum phlomoidisL.f.), Shyonaka {Oroxylum 
indicum(L.) Vent.} andPatla {Stereospermum suaveolens(Roxb.) DC.}.Bruhatpanchmoola is also known as 

Mahatpanchmoola
2
.The Bruhatpanchmoola again mentioned in Bhavprakash, said to be used as Kapha-

vatashamaka (which diminishes Kapha-vata related ailments means Anti-inflammatory and Analgesic activity) 
3
. Extensive usage of Bruhatpanchmoola plants single or in formulation led to scarcity of the plants, amongst 

them Shyonaka {Oroxylum indicum(L.) Vent.} and Patla {Stereospermum suaveolens(Roxb.) DC.} Listed under 

endangered plants
4,5

. Further other three plants are facing same situations. To meet the increased demand of 
Bruhatpanchmoola and conservation of plants requirement of substitute the roots by arial parts. With this 
intention this study was planned to evaluate the physicochemical & phytochemical properties of Roots, Leaves 
& stembarks of Bruhatpanchmoola. 

 
II. MATERIAL METHODS 

 Collection of Roots, Leaves & stem barks from natural Habitat.

 Physicochemical analysis:

1) Foreign matter  
2) Ash value 

3) Acid Insoluble ash 

4) Water Soluble extractive Value 

5) Alcohol soluble Extractive value 
 Preliminary phytochemical Studies of study samples in water & Alcohol extract.
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a) Collection of Study Samples: 
Roots, Leaves & Stem Barks of Bilwa, Agnimanth & Gambhari were collected from Narsingpur  

Belagavi Karnataka and Patala & shyonak collected from Rahuri Maharashtra. Collected plant materials were 
indentified & authenticated from Central Research facility KAHER`s Shri. B.M.K. Ayurved College Belagavi. 
 

b) Physicochemical Analysis
6
: Each sample subjected following test 

1) DETERMINATION OF FOREIGN MATTER:  
Weigh 100 grams of the sample. Spread the sample on a white tail or glass plate uniformly without 

overlapping. Inspect the sample with naked eye or by means of lens 5x or above. Separate the foreign organic 

matter (mentioned above) manually. After complete separation, weigh the matter and determine the percentage 
w/w present in the sample. 

 

2) ASH VALUE ESTIMATION: 
Weigh accurately 2 grams of the air dried drug in a tared platinum or silica dish and incinerate at a  

temperature not exceeding 450°c for 3 hours until free from carbon, cool and weigh. Calculate the percentage of 
ash with reference to air-dried drug 

 

3) ACID INSOLUBLE ASH:  
Boil the ash obtained by the method mentioned above. Add 25 ml of dilute hydrochloric acid for 15 

mins. Collect the acid insoluble ash in a pre weighed crucible along with the ash less filter paper kept in muffle 
furnace for an hour at around 450°c ± 5°c. Calculate the percentage of acid insoluble ash with reference to the 

air dried drug. 

 

4) DETERMINATION OF WATER SOLUBLE EXTRACTIVE 
Macerate 5 g of the air dried drug, coarsely powdered, with 100 ml of chloroform water in a closed  

flask for twenty-four hours, shaking frequently during six hours and allowing to stand for eighteen hours. Filter 

rapidly, taking precautions against loss of solvent, evaporate 25 ml of the filtrate to dryness in a tared flat 
bottomed shallow dish, and dry at 105º, to constant weight and weigh. Calculate the percentage of alcohol-

soluble extractive with reference to the air-dried drug. 

 

5) DETERMINATION OF ALCOHOL SOLUBLE EXTRACTIVE  
Steps are similar to those mentioned in the Water soluble extractive. Use alcohol (90%) instead of chloroform 
water. 
 

c) PRELIMINARY PHYTOCHEMICAL SCEREENING
7
: 

Extract obtain in Water soluble & Alcohol soluble Extractive value of each sample were subjected for following 
phytochemical analysis 

 

1) TEST OF CARBOHYDRATES: 
Molisch’s Test (General Test) :2 – 3 ml aq. Extract + few drops of alpha naphthol solution in 

alcohol shake and add  concentrated H2SO4 from sides of test tube - Violet  ring is formed at the junction of 

two liquids. 

 

2) Test for reducing Sugars  
Benedict’s test: Mix equal volume of Benedict’s reagent and test solution in the test tube.Heat in 

boiling water bat for 5 minutes. Solution appears green, yellow or red depending on amount of reducing sugar 
present in test solution. 

 

3) Test for Monosaccharides:  
Barfoed’s Test: Mix equal volume of Barfoed’s reagent and test solution. Heat for 1 –2 minutes in 

boiling water bath and cool. Red precipitate is observed 

 

4) Tests for Hexose Sugars:  
Selwinoff’s Test (for Ketohexose like fructose); Heat 3 ml Selwinoff’s reagent and 1 ml test solution 

in boiling water bath for 1 to 2 minutes. Red colour is found. 
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5) TEST FOR PROTEINS: 

Million’s Test for Proteins: Mix 3 ml. T. S. with 5 ml. Millions Reagent gives white precipitate. 

Warm precipitate turns brick red or the precipitate dissolves giving red coloured solution. 

 

6) TESTS FOR AMINO ACIDS: 
Test for Tyrosine: Heat 3 ml T. S. and 3 drops Million’s reagent solution. Solution shows dark red colour. 

 

7) TESTS FOR TANNINS AND PHENOLIC COMPOUNDS: 
To 2–3 ml of aqueous or alcoholic extracts, add few drops Lead acetate solution White Precipitate 

 

8) TESTS FOR STEROIDS: 

Salkowski reaction: To 2 ml of extract, add 2 ml of chloroform and 2 ml concentrated H2SO4. Shake 
well. Chloroform layer appears. Red and acid layer shows greenish yellow fluorescence. 

 

9) TESTS FOR CARDIAC GLYCOSIDES:  
Test for Deoxysugars (Keller – Killani Test): To 2 ml extract, add glacial acetic acid, one drop 5% 

FeCl3 and concentrated H2SO4. Reddish brown colour appears at junction of the two liquid layers and upper 
layer appears bluish green. 

 

10) TESTS FOR ANTHRAQUINONE GLYCOSIDE: 

Borntrager's test: to 3ml extract add dil. H2SO4 Boil and filter. To cold filtrate add equal volume of 
benzene or chloroform. Shake well seperate the organic solvent. Add ammonia. Ammonical layer turns pink or 
red. 

 

11) TESTS FOR FLAVONOIDS: 
Take a small quantity of residue. Add lead acetate solution. Yellow coloured precipitate  formed. 

 

12) TEST FOR PENTOSE SUGAR: 
Bial'sOrcinol test: to boiling Bial'sreagent add few drops of test solution. Green or purple coloration  

appears. 

 

13) TEST FOR ALKALOID 

Hager's test: 2-3 ml extract add Hager's reagent yellow coloured precipitate formed. 

 

Results of Physicochemical Studies: 
 

Table 1: Showing Physiochemical analysis result of all plants parts  
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RESULT OF PRELIMINARY PHYTOCHEMICAL STUDIES IN WATER EXTRACT 

 
Plants CH R.S MONO PS HS PR  AA  ST  CG  AG  FL  AL TP 

       Root            

B + ve + ve + ve  -ve - ve + ve  + ve  -ve  -ve  -ve  + ve  -ve + ve 

A + ve + ve + ve  -ve - ve + ve  + ve  -ve  -ve  -ve  + ve  -ve + ve 

P + ve + ve -ve  -ve - ve + ve  + ve  -ve  -ve  -ve  + ve  -ve + ve 

S + ve + ve -ve  -ve - ve + ve  + ve  -ve  -ve  -ve  + ve  -ve + ve 

G + ve - ve +ve  +ve - ve + ve  + ve  -ve  -ve  -ve  + ve  -ve + ve 

       Stem bark            

B + ve + ve -ve  -ve - ve + ve  + ve  -ve  -ve  -ve  + ve  -ve + ve 

A + ve + ve + ve  -ve - ve + ve  + ve  -ve  -ve  -ve  +ve  -ve +ve 

P + ve -ve + ve  -ve - ve -ve  -ve  -ve  -ve  -ve  + ve  -ve + ve 

S + ve + ve + ve  -ve - ve + ve  + ve  -ve  -ve  -ve  + ve  -ve + ve 

G + ve + ve + ve  -ve - ve + ve  + ve  -ve  -ve  -ve  +ve  -ve +ve 

       Leaf            

B + ve + ve + ve  -ve - ve - ve  - ve  -ve  -ve  -ve  + ve  -ve + ve 

A + ve + ve -ve  -ve - ve + ve  + ve  -ve  -ve  -ve  + ve  -ve + ve 

P + ve + ve + ve  -ve - ve +ve  + ve  - ve  -ve  -ve  + ve  -ve + ve 

S + ve - ve + ve  -ve - ve - ve  - ve  -ve  -ve  -ve  + ve  -ve + ve 

G + ve + ve - ve  -ve - ve +ve  + ve  - ve  -ve  -ve  + ve  -ve + ve 

 RESULT OF PRELIMINARY PHYTOCHEMICAL STUDIES IN ALCOHOL EXTRACT  
               
Plants CH RS MONO  PS HS PR AA ST CG AG FL AL TP 

       Root            

B + ve + ve + ve  -ve - ve +ve  + ve  +ve  -ve  +ve  + ve  +ve + ve 

A + ve + ve + ve  -ve - ve +ve  + ve  +ve  -ve  +ve  + ve  +ve + ve 

P + ve + ve - ve  +ve - ve +ve  + ve  +ve  -ve  +ve  + ve  +ve + ve 

S + ve + ve - ve  -ve - ve +ve  + ve  +ve  -ve  -ve  + ve  +ve + ve 

G + ve + ve + ve  -ve - ve +ve  + ve  +ve  -ve  -ve  + ve  -ve + ve 

       Stem bark            

B + ve + ve + ve  -ve - ve +ve  + ve  +ve  -ve  +ve  + ve  +ve + ve 

A + ve + ve + ve  -ve - ve +ve  + ve  +ve  -ve  -ve  + ve  +ve + ve 

P + ve + ve + ve  -ve - ve +ve  + ve  +ve  -ve  -ve  + ve  +ve + ve 

S + ve + ve -ve  -ve - ve +ve  + ve  +ve  -ve  -ve  + ve  +ve + ve 

G + ve + ve + ve  -ve - ve +ve  + ve  +ve  +ve  +ve  + ve  +ve + ve 

       Leaf            

B + ve + ve + ve  +ve - ve +ve  + ve  -ve  +ve  -ve  + ve  -ve - ve 

A + ve + ve + ve  +ve - ve +ve  + ve  +ve  -ve  +ve  + ve  +ve + ve 

P + ve + ve - ve  +ve - ve -ve  + ve  -ve  -ve  +ve  + ve  +ve + ve 

S + ve + ve - ve  +ve - ve +ve  + ve  -ve  -ve  +ve  + ve  -ve + ve 

G + ve + ve -ve  +ve - ve +ve  + ve  -ve  -ve  +ve  + ve  -ve + ve 

 
Abbreviations:  B: Bilwa, A: Agnimantha, P:Patala, S: Shyonak, G: Gambhari 

CH: Carbohydrate, RS: Reducing Sugar, Mono: Monosaccharaides, PS: Pentose sugar, 

HS: Hexose sugar,  PR: Protein, AA: Amino Acid, ST: Steroids, CG: Cardiac Glycoside,  
AG: Anthraquinone Glycoside. FL: Flavonoids, AL: Alkaloids, 

TP: Tannin & Phenolic compounds 

 

III. DISCUSSION  
In Bilwa ash value is more in leaf (7.823%) than Stem bark (6.669%) & roots (3.040%). Acid insoluble 

ash value is more in leaf (3.227%) than Roots (0.648%) and stem bark (0.597%). Water soluble extractive value 
is more stem bark (12.678%) than root (10.421%) and leaf (11.451) but the values are very nearer to each other. 

Alcohol soluble extractive value more in stem bark (9.376%) than root (9.432) & leaf (4.544%) but stem bark 

value nearer to root.  
In Agnimanth ash value is more in stem bark (6.485%) than root (3.364%) & leaf (2.266%). Acid 

insoluble ash value is more in stem bark (2.227%) than root (0.940%) & leaf (1.379%). Water soluble extractive 

value is more in leaf (14.843%) than root (6.947%) and stem bark (7.431). Alcohol soluble extractive value is 
more in leaf (12.308%) than root (5.792%) and stem bark (3.453).  

In Patala ash value is more in leaf (7.980%) than root (5.035%) & Stem bark (2.228%). Acid insoluble 

ash value is more in leaf (5.369%) than root (1.726%) & stem bark (0.149%). Water soluble extractive value is 
more in stem bark (29.136%) than root (26.841%) and leaf (18.165%). Alcohol soluble extractive value is more 

in stem bark (18.862%) than root (15.705%) and leaf (10.882%).  
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In shyonak ash value is more in leaf (7.980%) than root (5.035%) & Stem bark (2.228%). Acid 

insoluble ash value is more in leaf (5.369%) than root (1.726%) & stem bark (0.149%). Water soluble extractive 
value is more in stem bark (29.136%) than root (26.841%) and leaf (18.165%). Alcohol soluble extractive value 
is more in stem bark (18.862%) than root (15.705%) and leaf (10.882%).  

In Gambhari ash value is more in leaf (9.653%) than root (6.673%) & Leaves (3.770%) . Acid 
insoluble ash value is more in leaf (1.732%) than Roots (0.244%) and stem bark (0.197%). Water soluble 

extractive value is more stem bark (26.129%) than root (22.208%) and leaf (8.770). Alcohol soluble extractive 

value more in stem bark (13.724%) than root (12.572%) & leaf (6.995%). 

Foreign matter is nil in all samples because samples were collected from natural habitat & taken for 

studies  
Preliminary phytochemical in water & alcohol extract shows that similarity in presence of 

phytochemical like carbohydrate, Monosaccharide, Proteins, Amino acids, Tannins & Flavonoids in individual 
plants root, stem barks & leaves. 

 
Conclusion: Study results reveals that all the plants root can be substituted by stem bark or leaves. That helps to 

conserve the plants. To bring in to therapeutic practice further experimental & clinical studies are required. 
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ABSTRACT 
The most common cause of Ascites is Liver disease where in this case the 
consumption of Alcohol, here the fluid gets collected in the abdominal cavity repeatedly. Ayurveda treatment 
gives relief without any much complication; the case can be corelated to 
da classical text. A 45 years old male patient with the complaints of distension of abdomen since 6 months, low 
back pain since 1month, burning sensation in the epigastric r
1 month patient was administered with 
significant improvement was observed in all the complains of the patient, significant change
pre and post treatment USG Abdomen scan reports.  
 
Keywords: Ascites, Jalodara, Nityavirechana
 
INTRODUCTION 
Udara is characterized by distension of the abdomen
(1). In contemporary science it can be compared with 
Ascites. Nidana sevana, that produces 
sanchaya causing ajirna, dushti of 
Apanavayu and Agni, leads to urdhwa and 
avaroda. Doshas reaches the inter space between 
Twak and Mamsa of Udara    causing 
admapayan bhrusham leading to the manifestation 
Jalodara(2). Patient   may   complain   of blotting   or 
abdominal    fullness    and    may    note   due to i
crease in abdominal girth size. In Ayurveda classic it 
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The most common cause of Ascites is Liver disease where in this case the nidana which is involved is excessive 
consumption of Alcohol, here the fluid gets collected in the abdominal cavity repeatedly. Ayurveda treatment 

ch complication; the case can be corelated to Jalodara which is mentioned in Ayurv
da classical text. A 45 years old male patient with the complaints of distension of abdomen since 6 months, low 
back pain since 1month, burning sensation in the epigastric region since 1 month and irregular bowel movements   
1 month patient was administered with Haritaki churna and Gomutra along with restricted diet plan for 7 days, a 
significant improvement was observed in all the complains of the patient, significant change
pre and post treatment USG Abdomen scan reports.   

Jalodara, Nityavirechana, Alcoholic liver disease. 

is characterized by distension of the abdomen 

. In contemporary science it can be compared with 
, that produces chira mala 

of Pranavayu, 
and adhomarga 

reaches the inter space between 
causing Kukshir 

leading to the manifestation of 
Patient   may   complain   of blotting   or 

abdominal    fullness    and    may    note   due to in-
In Ayurveda classic it 

has been told as Ekangashotha.  Jalodara
as a disease (3), instead of a symptom or a sign of other 
diseases. It is of two types i.e. svatantra
or primary) and paratantra (secondary)
Aim:  
To know the effect of Virechana
of Joladara with special reference to Alcoholic liver 
disease. 
 
Case Report: 
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JALODARA WITH SPECIAL 
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consumption of Alcohol, here the fluid gets collected in the abdominal cavity repeatedly. Ayurveda treatment 

which is mentioned in Ayurve-
da classical text. A 45 years old male patient with the complaints of distension of abdomen since 6 months, low 

egion since 1 month and irregular bowel movements   
along with restricted diet plan for 7 days, a 

significant improvement was observed in all the complains of the patient, significant changes were observed in 

Ekangashotha.  Jalodara considered 
, instead of a symptom or a sign of other 

svatantra (independent 
(secondary)(4). 
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A 45 years old male patient came to our hospital with 
the complaints of distension of abdomen since 6 
months, low back pain since 1month, burning sensa-
tion in the epigastric region since 1 month and irregu-
lar evacuation of stools since 1 month. At the time of 
admission patient was conscious and vital functions 
were normal. 
Past History: 
H/o Alcohol consumption for 8 years, H/o Chewing 
tobacco for 3 years, No H/o any significant family 
history found, No H/o DM, HTN or any surgical in-
terventions 
On Examination: 
General Condition – Patient had discomfort in abdo-
men, Blood Pressure - 110/80 mmHg, Pulse Rate – 80 
Beats per minute, Temperature – Afebrile, Weight – 
73 Kgs 
Systemic Examination: 
Umbilicus- Slightly everted, Veins around the umbili-
cus – Slightly engorged around the umbilicus Shifting 
dullness – Present, Fluid thrill – Present, Liver – Not 
palpable, Spleen – Not palpable  
USG abdomen and pelvis scan 01/11/2018: 
Diffused liver parenchymal disease, Portal hyperten-
sion with portal vein thrombosis, Multiple peri, splen-

ic / periportal collaterals, Mild Splenomegaly, Moder-
ate ascites 
Blood Investigations: 
Hemoglobin – 7.2gm%, WBC – 22200 cells/cumm, 
Differential count – Polymorphs 82%, Lymphocytes – 
12%, Eosinophils – 00%, Monocytes – 01%, RBC 
Count – 3.11 millions/ cumm, Platelet count – 3.53 
lakh/cumm    
Biochemistry Reports 01/11/2018: 
RBS – 164 mg/dl, Serum Creatinine – 1.3 mg/dl, 
Blood Urea – 32.0 mg/dl 
Liver Function 01/11/2018: 
Direct Bilirubin – 0.9 mg/dl, Indirect Bilirubin - 05 
mg/dl, SGPT – 46 IU, SGOT – 77 IU, Alkaline phos-
phate – 76.0 IU, Total Protein – 6gm/dl, Albumin – 
3.8 gm/dl, Globulin – 2.2 gm/dl 
USG abdomen and pelvis scan 01/11/2018: 
Diffused Parenchyma disease, Portal hypertension 
with portal vein thrombosis, Grade II Splenomegaly 
Moderate ascites 
USG abdomen and pelvis scan 27/11/2018: 
Diffused fatty infiltration of liver, Findings are sug-
gestive of cavernous transformation of portal vein 
Mild Splenomegaly, Minimal ascites  

Intervention:  
Date Medicine Dose Frequency 
 
21/11/2018 

Haritaki Churna 
Gomutra 
Nimbu Swarasa 

10gm 
25ml 
20 drops 

1-time empty stomach in the 
morning 

Stanika Abhyanga to the low back with Mahanarayana taila    
Nadisweda to low back   

21/11/2018 Sootashekara rasa 2 tablets Two times 
21/11/2018 Ganji for lunch 

Kichadi for dinner 
  

22/11/2018 Haritaki Churna 
Gomutra 
Nimbu Swarasa 

15gm 
30ml 
20 drops 

1-time empty stomach in the 
morning 

Stanika Abhyanga to the low back with Mahanarayana taila    

Nadisweda to low back   
22/11/2018 Sootashekara rasa 2 tablets Two times 

22/11/2018 Ganji for lunch 
Kichadi for dinner 

  

23/11/2018 Haritaki Churna 
Gomutra 

20gm 
35ml 

1-time empty stomach in the 
morning 
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Nimbu Swarasa 20 drops 

Stanika Abhyanga to the low back with Mahanarayana taila    
Nadisweda to low back   

23/11/2018 Sootashekara rasa 2 tablets Two times 

23/11/2018 Ganji for lunch, Kichadi for dinner   
24/11/2018 Haritaki Churna 

Gomutra 
Nimbu Swarasa 

25gm 
40ml 
20 drops 

1-time empty stomach in the 
morning 

Stanika Abhyanga to the low back with Mahanarayana taila    
Nadisweda to low back   

24/11/2018 Sootashekara rasa 2 tablets Two times 

24/11/2018 Ganji for lunch 
Kichadi for dinner 

  

25/11/2018 Haritaki Churna 
Gomutra 
Nimbu Swarasa 

25gm 
40ml 
20 drops 

1-time empty stomach in the 
morning 

Stanika Abhyanga to the low back with Mahanarayana taila    

Nadisweda to low back   
25/11/2018 Sootashekara rasa 2 tablets Two times 
25/11/2018 Ganji for lunch 

Kichadi for dinner 
  

26/11/2018 Haritaki Churna 
Gomutra 
Nimbu Swarasa 

30gm 
40 ml 
20 drops 

1-time empty stomach in the 
morning 

Stanika Abhyanga to the low back with Mahanarayana taila    
Nadisweda to low back   

26/11/2018 Sootashekara rasa 2 tablets Two times 

26/11/2018 Ganji for lunch Kichadi for dinner   
27/11/2018 Haritaki Churna 

Gomutra 
Nimbu Swarasa 

30gm 
40 ml 
20 drops 

1-time empty stomach in the 
morning 

Stanika Abhyanga to the low back with Mahanarayana taila    
Nadisweda to low back   

27/11/2018 Sootashekara rasa 2 tablets Two times 
27/11/2018 Ganji for lunch 

Kichadi for dinner 
  

 
Results: Abdominal Measurements: 
Dates Measurements Before in CM 
 
21/11/2018 

At Umbilics 76 

1inch above umbilicus 77 
1inch below umbilicus 74.5 

 
22/11/2018 

At Umbilics 76 
1inch above umbilicus 77 
1inch below umbilicus 74 

 
23/11/2018 

At Umbilics 75.5 
1inch above umbilicus 76 
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1inch below umbilicus 74 

 
24/11/2018 

At Umbilics 73.5 
1inch above umbilicus 76 
1inch below umbilicus 74.5 

 
25/11/2018 

At Umbilics 72 
1inch above umbilicus 74.5 
1inch below umbilicus 73 

 
26/11/2018 

At Umbilics 72 
1inch above umbilicus 74.5 
1inch below umbilicus 73 

 
27/11/2018 

At Umbilics 71.5 
1inch above umbilicus 72 

1inch below umbilicus 71 

 

 
BEFORE TREATMENT      AFTER TREATMENT 

 
DISCUSSION 
Nitya virechana produces local stimulant effect on 
motility, following mechanisms may be responsible. 
Inhibition of Na+, K+ cycle in crypt cell, hence in-
crease the secretion of water and electrolyte. PAF a 
pospolipid pro inflammatory mediator and it produces 
significant stimulation of colonic secretion and gastro-
intestinal motility. Nitric oxide also involved in stimu-
lation of intestinal secretion via prostaglandin and cy-
clic – gMP – dependent mechanisms. Stimulant pur-
gatives increase the activity of nitric oxide synthesis 
and further increase the biosynthesis of PAF phospho-
lipid pro inflammatory in the gut. Haritaki is a mrudu 
anulomaka dravya acts on amashaya and 
pachamanashaya produces mild effect increases slight 
motility of the gastrointestinal tract. Haritaki contains 
anthraquinone that produces purgative effect. 
 
 
 

CONCLUSION 
Concept of Jalodara can be understood as a pathology 
occurring    at    3    stages, last    is Jatodakavastha 
Agnimandya Srotoavarodha are considered as one 
such causes leading  to  the  accumulation  of  fluid  in 
Udarapradesha. Daily therapeutic purgation, diet re-
striction and Ayurvedic medicines had shown im-
provement in all the symptoms of Jalodara. In the 
present case, abdominal girth, pedal edema symptoms 
were significantly improved without any side effect. 
Although the patient was kept on Virechana 
(theurapatic purgation) for 7 days no any side effects 
were noted during and after the treatment. it can be 
concluded that Ayurvedic medicines with Nitya 
Virechana give better result in alcoholic liver disease 
without side effect. 
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ABSTRACT 

Cerebral palsy as it is commonly known as the most common cause of physical disability in children. It
fect or lesion of the developing brain. In spite of all the progresses in newborn care its prevalence remains at 2
1,000. Although cerebral palsy is described as a static Encephalopathy, the neurological features may change over t
time1. Ayurveda has a specialized branch for child health care called as 
point co-relation related to cerebral palsy, But it can be considered as 
above, we have formulated an Ayurvedic  protocol to improve the condition of Cerebral Palsy patients. Of the many types 
and subtypes of Cerebral Palsy, none has any known “cure.” Here, an effort was made to treat a 5
with spastic type of Cerebral Palsy using multiple 
Pañcakarma procedures along with internal medication resulted in 5
 
Keywords: Cerebral palsy, Medicated enema, Balaro
 

INTRODUCTION  

Cerebral palsy as it is commonly known as the most 
common cause of physical disability in children. 
palsy is non progressive disorder of posture and mov
ment often associated with epilepsy and abnormalities of 
speech, vision and intellect. It results from a defect or l
sion of the developing brain2. In spite of all the progresses 
in newborn care its prevalence remains at 2
0004. The prevalence in India is not definitely established. 
Although cerebral palsy is described as a static Enceph
lopathy, the neurological features may change over the 
time3.  
At present 75-80% of causes of cerebral palsy point to 
antenatal factors, which are responsible for abnormal d
velopment of brain5. Main etiological factors in 10
children with cerebral palsy are intra partum asphyxia & 
exposure to maternal infections such as chorioamniotic
sepsis, UTI & Fever with elevated levels of cytokines, 
prematurity especially infants weighing less than 
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Cerebral palsy as it is commonly known as the most common cause of physical disability in children. It
fect or lesion of the developing brain. In spite of all the progresses in newborn care its prevalence remains at 2
1,000. Although cerebral palsy is described as a static Encephalopathy, the neurological features may change over t

has a specialized branch for child health care called as Kaumarabhritya. But in are classics there is no pin 
relation related to cerebral palsy, But it can be considered as Vyana Avruta Udana Vata

protocol to improve the condition of Cerebral Palsy patients. Of the many types 
and subtypes of Cerebral Palsy, none has any known “cure.” Here, an effort was made to treat a 5

Palsy using multiple Ayurveda treatment modalities. At the end of 10 days of treatment, 
procedures along with internal medication resulted in 5-10% improvement in the overall effect of therapy.

Cerebral palsy, Medicated enema, Balaroga, Vyana  Avruta Udana vata 

Cerebral palsy as it is commonly known as the most 
common cause of physical disability in children. Cerebral 
palsy is non progressive disorder of posture and move-
ment often associated with epilepsy and abnormalities of 

and intellect. It results from a defect or le-
. In spite of all the progresses 

at 2-2.5%per 1, 
n India is not definitely established. 

Although cerebral palsy is described as a static Encepha-
lopathy, the neurological features may change over the 

80% of causes of cerebral palsy point to 
r abnormal de-

factors in 10-25% of 
children with cerebral palsy are intra partum asphyxia & 
exposure to maternal infections such as chorioamniotic 
sepsis, UTI & Fever with elevated levels of cytokines, 

ially infants weighing less than 

1,000gms are major risk factors for
orrhage & Periventricular leukomalasia
Perinatal and Neonatal causes such as sepsis, neonatal se
zures, cerebral ischemia & low 
sent in substantial number of children with cerebral palsy
Ayurveda has a specialized branch for child health care 
called as Kaumarabhritya which
Poshana of the individual from the period of 
newborn, infancy, and toddler
adulthood6. But in are classics there is no pin point co
relation related to cerebral palsy
ditions and some causative factors linked to etiopathology 
for such type of disease condition described in many cha
ters in different texts. Some conditions which f
overlap of symptoms of Cerebral Palsy
disease entity in which locomotion is affected
 Pāṅgulya8  (locomotor 
Mūkatva8 (dumbness),  Jaḍatva
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CEREBRAL PALSY (VYANA AVRUTA UDANA VATA) - A 

, Department of Kaumarbhritya,  

Cerebral palsy as it is commonly known as the most common cause of physical disability in children. It results from a de-
fect or lesion of the developing brain. In spite of all the progresses in newborn care its prevalence remains at 2-2.5%per 
1,000. Although cerebral palsy is described as a static Encephalopathy, the neurological features may change over the 

. But in are classics there is no pin 
Vyana Avruta Udana Vata, Considering all the 

protocol to improve the condition of Cerebral Palsy patients. Of the many types 
and subtypes of Cerebral Palsy, none has any known “cure.” Here, an effort was made to treat a 5-year-old male child 

At the end of 10 days of treatment, 
10% improvement in the overall effect of therapy. 

are major risk factors for intra ventricular hem-
orrhage & Periventricular leukomalasia4

. 

causes such as sepsis, neonatal sei-
zures, cerebral ischemia & low APGAR Scores are pre-

substantial number of children with cerebral palsy5. 
has a specialized branch for child health care 

which deals with Dharana and 
of the individual from the period of conception, 

and toddler and till it reaches into 
But in are classics there is no pin point co-

relation related to cerebral palsy, but there are many con-
ditions and some causative factors linked to etiopathology 
for such type of disease condition described in many chap-

in different texts. Some conditions which find an 
lap of symptoms of Cerebral Palsy include Phakka7 (a 

disease entity in which locomotion is affected), 
(locomotor disorders),   

atva (mentally subnormal ),  
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Ekāṅgaroga9 (monoplegia),  sarvāṅgaroga9 (quadriple-
gia),  Pakṣaghāta9 (hemiparesis),  Pakṣavadha9  (hemiple-
gia) etc., under the   group of vātavyādhi  (neurological 
disorders).As these disorders are present in Cerebral Palsy 
these diseases can be taken for differential diagnosis. In 
Ayurvedic classics Acharys have mentioned regarding 
antinatal causes like inappropriate ṛtu  (ovulation cycle),  
kṣetra (uterus), ambu (amniotic fluid and foetal nutrition) 
and bīja (sperm and ovum), dauhṛdāvamanana (neglect of 
urges during dauhṛda avasta of pregnant women), pres-
ence of garbhopaghātakarabhāva10 (substances which can 
cause defects or death of fetus), incompati-
ble garbhavṛddhikarabhāva (normal requisites for growth 
and development of fetus)  and improp-
er Garbhiṇīparicaryā (antenatal regimen) may have unde-
sirable effects on the fetus hampering its normal growth 
and development consequently leading to many diseases, 
deformities, and even death including the Cerebral palsy. 
Considering all the above, we have formulated 
an Ayurvedic therapy protocol to improve the condition of 
Cerebral palsy patients. 
 
CASE REPORT 
BASIC INFORMATION OF THE PATIENT 
AGE - 5Years 
SEX - Male 
RELIGION-Hindu 
SOCIOECONOMIC STATUS- Middle Class 
PARENTS: FATHER- Farmer, MOTHER- Housewife 
PRADHĀNAVEDANĀVISESA (CHIEF COM-
PLAINTS) 
Delayed milestone, unable to walk since birth 
VARTAMĀNAVYĀDHIVRTTA (HISTORY OF PRE-
SENT ILLNESSES) 
A Male Patient of 5 Years was brought by Consanguine-
ous Married Parents, Baby delivered through normal vagi-
nal delivery at 36weeks of pregnancy, Cried immediately 
after birth and with no other complications at birth. Mile 
stone like neck holding was attained at appropriate age, 
crawling & sitting milestone was attained appropriate to 
age, walking milestone has not been attained so far. 
Speech is inappropriate to age hence for the same com-
plaints child was brought to our hospital for further Man-
agement. 
PŪRVAVYĀDHIVRTTA (HISTORY OF PAST ILL-
NESS) 
No significant past history relevant to present condition 

CIKITSĀ VRTTĀNTA (TREATMENT HISTORY) 
Patient was not under any medication, they approached 
Shri B M K Ayurveda Hospital, Belagavi, Karnataka,  for 
first time, they have not consulted any Doctors before ap-
proaching us. 
KULAJA VRTTĀNTA (FAMILY HISTORY) 
2nd Degree Consanguineous married parents. 
Has 3 children 
- 1st child (female) FTND 9 Years Normal 
- 2nd child (female) FTND 7 Years Diagnosed case of 
Spastic Cerebral palsy. 
-3rd child (Male) FTND 5 Years Spastic Cerebral palsy  
BIRTH HISTORY 
Antenatal - Mother (25 Years) undergone proper antena-
tal care, there was no any significant abnormality con-
cerned to mother during pregnancy 
Natal - Normal Vaginal Delivery, Baby cried immediately 
after Birth, Birth Wight 2.8kg 
POSTNATAL - No History of Jaundice or Birth Asphyx-
ia 
VIRUDDHĀBHISAMSKRTI (HISTORY OF IMMUN-
IZATION) 
Proper for age 
VAIYAKTIKA VRTTĀNTA (PERSONAL HISTORY) 
Aharaja- Patient was totally dependent for food intake, 
Appetite was poor. Diet was dominant in madhura ra-
sa (sweet diet). 
Viharaja- Nature of activity was always assisted (due to 
severe spastic quadriplegia). Sleep was disturbed (2–3 
h/day, 6–7 h/night).  
Examination 
Vitals were normal. Cardiovascular system, respiratory 
system and per abdomen examinations had shown no de-
formity. Prakṛti (constitution) was Vātādhikakapha 
Astavidhaparīksā 
Nāḍi (pulse) was vātādhikatridoṣaja. There was no com-
plaint with regard to Mūtra (urine). Frequency and color 
were normal. Mala (stool) was constipated and passes, 
once in 2–3 day Bowel control achieved (which should 
have been achieved by 1.5 years of age). Jihvā (Tongue) 
was sāma (coated suggestive of improper diges-
tion). Śabda (speech) was not learnt (monosyllables 
should have been learnt by 1 year of age, presently inap-
propriate to age). Sparśa (touch) was hard and dry (due to 
hypertonia and spasticity). Dṛk (eyes) showed (Horizontal 
Nystagmus). Akṛti (appearance) was lean (due to malnour-
ishment) 
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CENTRAL NERVOUS SYSTEM EXAMINATION 
Patient was diagnosed to have the hypertonic (spasticity), 
Muscle Power is Elicitated by Standard Power Gradation, 
Hyperreflexia was present, suggestive of upper motor neu-
ron disease (which is the hallmark of CP).Sensory system 
was intact and no abnormality found 

DIFFERENTIAL DIAGNOSIS 
Spastic CP, Acute Flaccid Paralysis, Leukodystropy, 
Krabbe disease 
DIAGNOSIS 
 Spastic Cerebral Palsy 

 
TOTAL DURATION- as given below. 
1st 3DAYS  -   Koshta Shodhan with Gandharvahastadi Taila Once at  HS (20ml) 
                        Krimihara Management with  Vidangarishta 5ml TID  
                        Udvarthana with Triphala choorna + shashtikashalee choorna (20 min)  
                        Nadisweda with Dhashamoola Kashaya(10min) 
NEXT 7 DAYS - Sarwanga Abhyanga with Dhanwantara Taila(20min) 
                            Shastika Shalli Pinda Sweda(20min)  
                            Matra basti - Ksheera Bala Taila (15ml) 
                            Godhumadi Upanaha lepa (Both lower limbs) 
Along with PHYSIOTHERAPY & SPEECH THERAPY for 10 Days 
 

DISCUSSION 
To evaluate the efficacy the following assessment criteria 
used  
1. Parameters of growth (weight) 

2. Ashwarth scale to assess spasticity 
3. Muscle Power (Standard grading system) 
4. Appetite (questionnaire) 
5. Bowel habits (Bristol scale) 

 
TABLE: 1 
ROGA PRAKRITI SAMPRAPTI GHATAKA SAMPRAPTI VIGHATANA 

DOSA Vatadhika tridosha  Basti 
DUSHYA Asthi, Sandhi, Snayu, Kandara Abhyanga & Swedhana 
AGNI Mandya Koshta Shodhan , Krimihara chikitsa 

SROTAS Majjavaha Medhya chikitsa  
SROTO DUSTI Sanga Udwarthana 

UDBHAVASTHANA Pakvasaya Basti 
SANCHARASTHANA SarvaShareera Whole Body Udwarthana, Abhyanga , Swedhana f/b Basti is done  
VYAKTHASTHANA Shaaka [Lower limbs]  Abhyanga , Swedhana, Basti f/b Godhuma upanaha helps in  

reducing Staimithyata of lower limbs 

ROGA Spastic cerebral palsy Samanya Vatavyadhi chikitsa is followed 
UPADRAVA Sankocha, Manodushti, Vibandha Godhuma upanaha relives Sankocha and Basti relives Vibandha  
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FIGURE-1: MUSCLE SPASTICITY 

 
FIGURE-2: MUSCLE POWER 

 
 
The causative factor in this case can be taken as 
Janmajatavikara due to history of Tulyagotriyavivaha. 
The prevalence of congenital/genetic disorders 
(Janmajatavikara) due to consanguineous marriages 
(Tulyagotriyavivaha) may be prevented by increasing 
awareness on Atulyagotriyavivaha. 

Delayed development of gross and fine motor function 
may be due to a problem in normal function of Vata 
(Pravartaka Cheshtanamucchavchanam)11. Hence, to 
achieve results in developmental disorders, function 
of Vata (normal physiology) should come to normal. Here, 
improvement in growth might have been achieved by 
nourishment of Rasādi dhātus. Koshtha Shodhana with 

Gandharvahastadi Taila, Udwarthana with Udwarthana 
Choorna & Nadi Sweda with Dashamoola Kashaya, had 
given a well platform for further procedures 
like Abhyanga, Swedana and Basti by remov-
ing Avarana and Srotorodha 
Abhyanga and Swedana caused Dosha 
Gati from Shakha to Koshtha, which helped in removing 
vitiated Dosha through Basti. Finally, Basti helped to ac-
complish the effect of Shodhana. Thus by the combined 
effect of total therapeutic measures, Avarana was re-
moved, Vata came to normalcy, and hence the condition 
improved. 
Udvartana opened the minute channels and improved 
blood and lymphatic circulation, Abhyanga provided nour-
ishment by its property 
like Snigdha, Mridu, Bahala, Pichchhila which are told as 
properties of Brimhana Dravya. Swedana caused excre-
tion of Mala (waste metabolites). Snigdha Basti (Matra 
basti with Khseera Bala Taila) is told to have Brumhana 
effect.  
Spasticity is characterized by increased resistance by pas-
sive stretch, This may happen due to Avarana of Vata, 
wherein, due to Avarana, Vayu cannot perform its normal 
function, that is, normal movement of joints (Pravartaka 
Cheshtanam). Initially, Udvartana helped in reduction of 
vitiated Avarita Kapha by 
its Ruksha and Srotoshodhana property. Once Avarana is 
removed, the aim of treatment is to pacify vitiat-
ed Vata. Vayu resides in Sparshnendriya, which is located 
in Tvacha, Abhyanaga is quoted as Tvachya, 
so Abhyanga might work directly on Vata to bring it back 
to normalcy. Basti acts on CNS by stimulating ENS (en-
teric nervous system).  
 

 
            Sarvanga Abhyanga with Dhanwantara Taila               Sarvanga  Shastika Shalli Pinda Sweda 
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Godhumaupanaha to both lower limbs 

 
 

CONCLUSION 

The selected Ayurvedic treatment modality is effective in 
relieving signs and symptoms like Spasticity, Appetite and 
Improper Bowel habits and thus reducing the Spasticity in 
child with Spastic Cerebral Palsy along with Improve-
ments in Muscle Tone and Muscle Power. Sarvanga 
Abhyanga, Shastikashalipindasweda, Matra Basti & 
Godhumadhi Upanaha gave good result in this case, thus 
it acts in reducing spasticity of lower limb.  
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ABSTRACT 

Shrirasaadi choorna is one medicine indicated in 
(Pinus roxburghii linn. (Fam. Pinaceae) and 
the major pathological factors of diarrhea. As per Ayurveda consumption of Aam leads Nidaan thus Vata gets vitiated due 
to the malfunctioning of Saman- Apaan vata which resulted mandy
Dravata of stool in Pakvashaya & causes Atisara. Atisara
Malavaha. 
 
Keywords:  Atisara, Choorna, Diarrhoea, Shrirasaadi,
 

INTRODUCTION  

Diarrhoea is defined as the passage of the loose or watery 
stool at least three or more times in a day. However, co
sistency of the stool is more important rather than the fr
quency1. Diarrhea is a major cause of childhood morbidity 
and mortality worldwide2. Globally, there are around 1.7 
billion cases of diarrhoeal disease every year and is the 
second major killer among the under-five children in the 
world with an estimation of 760,000 deaths annually
organisms associated with the acute diarrhoea, in
ing countries include Enterotoxigenic Escherichia coli, 
Enteropathogenic Escherichia coli, Shigella 
obacter jejjuni4.  The occurrence of diarrhoea among the 
under-five children worldwide has been linked mainly 
with hygiene and sanitation5. 
According to Ayurveda classics Atisara concerned with 
Agnimandya and Aam. The pathogenesis of 
cludes Agnidusti and Ajeerna both significantly. Other 
causative factors of described in Ayurveda for 
such as; Aharaj, Viharaj, Manasik, Samajik, Vata 
tion, Pitta, Kaphaj, Sannipataj, Aamatisar 
6,7. 
Therefore, there is need today to manage 
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is one medicine indicated in Atisara which is explained in Bhaisjya Ratnawali.
) and Dhataki (Woodfordia fruticosa Kurz. (Fam. Lythraceae)

As per Ayurveda consumption of Aam leads Nidaan thus Vata gets vitiated due 
Apaan vata which resulted mandya Jathragni and Koshtha Shunyata overall increases 

Atisara. Atisara involve vitiation of Strotasa such as; 

Atisara, Choorna, Diarrhoea, Shrirasaadi, 

Diarrhoea is defined as the passage of the loose or watery 
stool at least three or more times in a day. However, con-
sistency of the stool is more important rather than the fre-

. Diarrhea is a major cause of childhood morbidity 
. Globally, there are around 1.7 

eal disease every year and is the 
five children in the 

world with an estimation of 760,000 deaths annually3. The 
organisms associated with the acute diarrhoea, in develop-

Enterotoxigenic Escherichia coli, 
Enteropathogenic Escherichia coli, Shigella and Campyl-

The occurrence of diarrhoea among the 
five children worldwide has been linked mainly 

concerned with 
. The pathogenesis of Atisara in-

both significantly. Other 
causative factors of described in Ayurveda for Atisara 

Samajik, Vata vitia-
Pitta, Kaphaj, Sannipataj, Aamatisar and Raktatisar 

Therefore, there is need today to manage Atisara (Diar-

rhoea) by Ayurvedic Chikitsa
Shrirasaadi choorna is one of the 
predominantly indicated in Atisara
plained in Bhaisjya Ratnawali8. 
 
Aim: Shrirasaadi Choorna is beneficial in 
 
ANALYTICAL PARAMETERS
 The Choorna is subjected to examination of physic
chemical parameters like loss on drying, total ash, acid 
insoluble ash, water soluble extract and alcohol soluble 
extract, qualitative phytochemical tests
 The loss on drying was found to be 9.537%

 The total ash indicating total inorganic content was 
found to be 3.903%.  

 Acid insoluble ash, which indicates silica was found 
to be 1.185%. 

 Water soluble  extractive value was found to be 
6.564% 

 Alcohol soluble extractive value was found to be 
6.601% 

  

                         Impact Factor: 4.018 
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Dept of Kaumarbhritya, KAHER’s Shri. B.M.K. Ayurved Mahavidyalaya, Shahpur, Belgavi, Karnataka, India 

Bhaisjya Ratnawali. It contains Saral 
fruticosa Kurz. (Fam. Lythraceae). Aama and Vata are 

As per Ayurveda consumption of Aam leads Nidaan thus Vata gets vitiated due 
a Jathragni and Koshtha Shunyata overall increases 

such as; Annavaha, Udakvaha and 

Ayurvedic Chikitsa for safety and efficacy.  
is one of the Ayurvedic formulation 

Atisara which has been ex-
 

is beneficial in Atisara. 

ANALYTICAL PARAMETERS- 
The Choorna is subjected to examination of physico-

ical parameters like loss on drying, total ash, acid 
insoluble ash, water soluble extract and alcohol soluble 
extract, qualitative phytochemical tests-  

The loss on drying was found to be 9.537% 

The total ash indicating total inorganic content was 

Acid insoluble ash, which indicates silica was found 

Water soluble  extractive value was found to be 

Alcohol soluble extractive value was found to be 
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Table 1: Phytochemical screening of Shrirasaadi Choorna 
Sr. No. Test For Water Soluble Extract Alcohol Soluble Extract 
1 Carbohydrates  Positive Positive 
2 Reducing sugars Positive Positive 

3 Non- reducing sugars Negative Negative 
4 Steroid  Negative Positive 
5 Flavonoids  Positive Positive 

6 Proteins  Positive Negative 
7 Amino acid Positive Negative 

8 Monosaccharides  Positive Positive 
9 Pentose  Negative Negative 
10 Hexose  Negative Negative 

11 Tannins  Positive Positive 
12 Alkaloids  Positive Positive 
13 Cardiac glycosides  Positive Positive 

14 Cumarin glycosides  Positive Positive 
15 Saponin glycosides  Positive Positive 
All tests were done in AYUSH Approved ASU Drug Testing Laboratories. 
 

 
 
Table 2: Composition of Shrirasaadi Choorna 
Sr. Drug Latin Name Part used Qty 
1 Sarala Pinus roxburghii Stem 1 
2 Dhataki Woodfordia fruticose Flower 1 
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Method of Preparation: 
1) Raw drugs mentioned above should be clean and 

dried. 
2) Take all ingredients in equal quantity. 
3) Then it is pounded in pulverizer. 
4) Later the drug is sieved through 100 to 120 no. sieve. 
5) Mix the all powdered raw drug till homogenous mix-

ture formed. 
 
Method of application: 
1. Prepared homogeneous mixture of Shrirasaadi 

Choorna.  
2. Later, take quantity of choorna in appropriate amount/ 

dose according to the age of child. 
3. Mix the choorna with honey upto it looks like lehya.  
4. Paste should be of uniform consistency. 
5. It should be taken orally twice a day. 
6. It good to give medicine to the child after meal. 
▪ Dose of drug9: Vary according to age. 
▪ Duration: 5 Days 
▪ Anupana: Honey 

 
Table 3: Pharmacodynamics of drugs 
Sr.no. Drug Rasa Veerya Vipaka Guna 
1 Sarala10  Katu,Tikta,Madhura Ushna Katu Laghu,Tikshna,Snigdha 
2 Dhataki11   Kasaya Sheet Katu Laghu,Rukshya 
3 Honey12  Madhura, Kasaya Sheet Katu Laghu(s),Guru(C), Picchila, Ruksha, Yogawahi  

 

CONCLUSION 

Shrirasaadi Choorna contains 2 dravyas which posses 
Deepana, Grahi, Dahaprashman, Vatanulomana, 
Daurgandhara properties mentioned in Bhaisjya 
Ratnawali for Atisara in Choorna form with Honey which 
posses Agnideepana, Pittaprasmana, Sleshmaprasmana, 
Tridoshaprasmana properties, which is one of formulation 
indicated in Atisara (Diarrhoea). It can be used in day to 
day practice as all the drugs are readily available. The 
dose should be calculated according to the Ayurvedic 
classics. It is easy to prepare & dispense due its availabil-
ity in choorna form. 
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ABSTRACT 
Appetite means desire for food or drink, a desire to satisfy 
opment proper intake of food is needed which depends on appetite. Loss of appetite is when your desire to eat is 
reduced. In Ayurveda loss of appetite can be considered as 
food and loss of appetite. Daadimaadi churna
plained in Bhaishajya Ratnavali in aruchi rogadhikara
proves taste in children. It contains Daadima beeja
Sukshama ela (Elettaria Cardamomum), 
Officinarum).  
 
Keywords: Daadimaadi Churna, Aruchi
 
INTRODUCTION  
Growth is an essential feature that distinguishes a 
child from an adult. The terms “Growth” & “Deve
opment” are often used together, but are not inte
changeable because they represent two different facets 
of dynamics of change, i.e. quantity & quality.
der to maintain proper growth and development, app
tite of an individual is of utmost important.
appetite is when your desire to eat is reduced.
appetite or dyspepsia is very common symptom found 
in pediatric age group accounting to 50% children and 
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Appetite means desire for food or drink, a desire to satisfy bodily needs. In children for proper growth and deve
opment proper intake of food is needed which depends on appetite. Loss of appetite is when your desire to eat is 
reduced. In Ayurveda loss of appetite can be considered as aruchi, in which individual suffers from loss of taste in 

Daadimaadi churna is one medicine indicated in Aruchi (Loss of Appetite). It was e
aruchi rogadhikara. Daadimaadi churna helps in increasing appetite and i

Daadima beeja (Punica Granatum), Twaka (Cinnamomnm zeylanicum), 
(Elettaria Cardamomum), Tejapatra (Cinnamomnm Tamala) and Sharkara

Aruchi, Loss of Appetite, Daadima beeja 

Growth is an essential feature that distinguishes a 
The terms “Growth” & “Devel-

opment” are often used together, but are not inter-
two different facets 

of dynamics of change, i.e. quantity & quality. In or-
der to maintain proper growth and development, appe-
tite of an individual is of utmost important.1 Loss of 
appetite is when your desire to eat is reduced.2 Loss of 

ia is very common symptom found 
in pediatric age group accounting to 50% children and 

it is seen in association with constipation, worm infe
tation, vitamin B12 deficiency, UTI which are very 
common problems in children.3 

considered as Aruchi. Aruchi is a condition in which
an individual is not interested to eat food and it is 
mainly rasa pradoshaja vikara. 
is predominantly present in Aruchi
choorna is one of the Ayurvedic
Aruchi. It was explained in Bhaishajya Ratnavali
aruchi rogadhikara.5 
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ARUCHI (LOSS OF APPETITE) IN 

 

bodily needs. In children for proper growth and devel-
opment proper intake of food is needed which depends on appetite. Loss of appetite is when your desire to eat is 

fers from loss of taste in 
(Loss of Appetite). It was ex-

helps in increasing appetite and im-
(Cinnamomnm zeylanicum), 

Sharkara (Saccharum 

it is seen in association with constipation, worm infes-
tation, vitamin B12 deficiency, UTI which are very 

3 In Ayurveda it can be 
is a condition in which, 

an individual is not interested to eat food and it is 
. Kapha & rasa dushti 
Aruchis.4 Daadimaadi 

Ayurvedic medicine indicated in 
Bhaishajya Ratnavali in 
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Table 1: COMPOSITION OF DAADIMAADI CHURNA5 
S N Name of Ingredients  Botanical name Part Use Qnty 
1 Daadima  Beeja Punica Granatum  Fruit 2 part 

2 Twak Cinnamomnm zeylanicum Bark  1 part of whole drug 
(Equal quantity of all drugs) 
 

3 Sukshma ela Elettaria Cardamomum Fruit 
4 Tejapatra Cinnamomnm Tamala Leaves 

5 Sharkara  Saccharum Officinarum Exudate  3 part 

 
Preparation Method 
 Take all ingredients in powder form. 
 Mix all ingredients in above quantity. 

 Mix them till homogenous mixture. 

 Keep in air tight container  

Anupan: Ushna jala 
Dose: Before food (BF) or with first bolus of food 
TDS  
According to age like (Sharangdhar Samhita purva-
khanda) 

 
Table 2:  
Age  Drug dose 

3y 3gm 
4y 4gm 

5y 5gm 
6y 6gm 
7y 7gm 

8y 8gm and so on 

 
Indication: Aruchi (Loss of Appetite)  
The different properties and the characters of the vari-
ous ingredients of the drug are as mentioned below: 
a) Daadima beeja6 
Latin name –Punica Granatum 
Family   - Punicaceae 
Sanskrit synonyms - Phalamla 
Hindi name – Anardana , Anar 
English name - Pomegranate 
Botanical Description: Daadima is a shrub or small 
tree deciduous glamerous, often spinescent branclets.  
Leaves – opposite or subopposite, often fascicled on 
short petioles, oblong or obovate. 
Fruits- large globules, crowned by the somewhat tub-
ular limb of the calyx, with a coriaceous rind; pulp red 
and juicy, sometimes white and seeds are angular. 
Ayurvedic  Pharmacodynamics 
Rasa – Kashaya, Amla, Madhura 
Guna – Laghu, Snigdha 
Virya - Ushna 
Vipaka – Madhur/Amla 
Dosha karma- Tridosh hara 
Karma – Rochan, Hridya, Tridoshhara, Grah 

Parts used – Seed 
b) Twak7 
Latin name – Cinnamomnm zeylanicum  (T. Nees) 
Family   - Lauraceae  
Sanskrit synonyms – Twak, Darusita, Varanga 
Hindi name – Dalachini, Daruchini 
English name – Cinnamon 
 
Botanical Description – Small, aromatic tree, some-
times attained a height of 20-25 ft. and sometimes 60 
ft. 
 Leaves sub-opposite, variable, large oblong low lev-
els, small and oval at high levels with intermediate 
sizes and forms.  
Flower on long peduncles, clustered; brown, in lax 
panicles. 
Fruit dark purple, 1.9 cm. long, oblong, ovoid, sup-
ported by ribbed accrescent, perianth. 
Bark reddish brown with watery exarescences, rough 
1-9 cm. thick, soft, inner blaze brown aromatic.   
Ayurvedic  Pharmacodynamics  
Rasa – Katu, Tikta, Madhura 
Guna – Laghu, Ruksha, Tikshna 
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Virya - Ushna 
Vipaka - Katu 
Dosha karma - Kaphavatashamak 
Parts used – Bark 
c) Sukshma Ela8 
Latin name – Elettaria Cardamomum (T. Nees.) 
Family   - Zingiberaceae 
Sanskrit synonyms – Korangi, Triputa 
Hindi name – Choti Illaychi  
English name – Lesser Cardamom 
Botanical Description – A annual herb; rootstock 
thick, leafy stem, 2.5-4 cm long.  
Leaves oblong-lanceolate, pubescent beneath. 
Flowers shortly pedicelled; calyx cylindric, membra-
nous, shortly lobed; corolla-tube shortly exerted, lip 
larger than the corolla-segments, white sheathed with 
violet. 
Fruit subglobose or oblong capsules. 
Ayurvedic  Pharmacodynamics  
Rasa – Katu, Madhur 
Guna – Laghu, Ruksha  
Virya - Sheeta 
Vipaka - Madhur 
Dosha karma – Tridosh-shamak 
Parts used – Fruit 
d) Tejapatra9 
Latin name – Cinnamomnm Tamala (Nees.)  
Family   - Lauraceae  
Sanskrit synonyms – Patraka 
Hindi name – Tejapatta, tamalpatra 
English name –Bay leaf  
Botanical Description – A moderate-sized tree attain-
ing a height upto 25 ft.   
Leaves glabrous, usually10-13 cm. long, very variable 
in breadth, opposite, rarely alternate, shining above, 
leathery, rarely elliptical and obtuse, 3-nerved from 
the base. 
Flowers unisexual numerous 0.5-0.6 cm. long.  
Fruit 1.25 cm. long, peduncle and calyx small, 1.25 
cm.  
and the later usually 0.6 cm. diameter with truncate 
lobes; drupes ovoid, globose, black when ripe, seated 
on persistent base of perianth. 
Ayurvedic  Pharmacodynamics  
Rasa – Tikta, Madhur 
Guna – Laghu, Tikshna  

Virya - Ushna 
Vipaka - Katu 
Dosha karma – Vatakaphashamak 
Parts used – Patra 
e) Sharkara10,11 
Latin name – Saccharum Officinarum 
Family   - Poaceae 
Sanskrit synonyms – Sharkara 
English name – Sugar 
Description – When the solid form of ikshurasa is 
refined it forms sharkara, which is commonly uses as 
sugar. It is in crystal form and white in colour. 
Ayurvedic Pharmacodynamics 
Rasa – Madhur 
Guna – Guru, Singhdha,  
Virya - Sheeta 
Vipaka - Madhur 
Dosha karma - Vatapittashamak 
Parts used – Exudate 
 
CONCLUSION 
Loss of appetite is a symptom and not a disease com-
monly found in children in which loss of desire of 
food and loss of food taste are symptoms. In Ayurve-
da, it can be correlated with Aruchi. It can be physio-
logical or psychological. Daadimaadi churna is one of 
medicine for Aruchi from ayurvedic classics. It can be 
taken in Ayurvedic practice. It is easy to prepare & 
dispense due to churna form and also due to sweet 
taste it is easily palatable in children. 
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ABSTRACT 
In Ayurveda, Tamaka Shwasa has been mentioned as a type of 
chial Asthma on the basis of its features & etiopathogenesis. 
because this type of Shwasa roga is not only difficult to treat but also has a repetitive nature. 
way to safely and effectively manage Tamaka Swasa
chikitsa like Sadhyo Vamana case study is mentioned which may be implemented in clinical practice.
 
Keywords: Tamaka swasa, Bronchial A
 
INTRODUCTION   
Tamaka Shwasa comprises of two words i.e. 
and Shwasa. The word ‘Tamaka’ means Sadness (P
nini). According to Vachaspatyam the word 
implies for both Vayu Vyapara & Roga Bheda
represents both physiological as well as pathological 
respiration and used for expression of word. The di
ease is called Tamaka as attack of the disease precip
tate during night and during the state of attack dys
noea becomes so severe that patient feels e
the darkness[2]. The main causative factors responsible 
for Tamaka Shwasa are Dhuma (smoke), 
Ativyayama (excessive exercise/work), 
sthananivasa (residing in cold areas), 
(heavy diet) and Sheeta bhojana (cold fo
which lead to the vitiation of Vata which in turn vit
ates Kapha leading to vitiation of Rasa and impeding 
the function of Prana vata[3]. Vata is gets obstructed 
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Madhava Nidana and Yogratnakar,
has been mentioned as a Kapha 
Tamaka Shwasa is clinically much resembled with 
bronchial asthma. Bronchial Asthma is one of di
tressing diseases and quite common in all age groups. 
It is a chronic disease of the air
which inflames and narrows them
WHO 235 million people currently suffer from ast
ma. It is a common disease among children
Ayurveda Shodhana (purification), 
cation) and Nidana Parivarjana
factors) are the three folds of fundamental therapeutic 
management of the diseases. Shodhana
metabolites from the body and maintain the equilibr
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Acharya Charaka has men-
kapha-vataja vikar and 

[4]. In Sushruta Samhita, 
Madhava Nidana and Yogratnakar, Tamaka Shwasa 

Kapha predominant disorder. 
is clinically much resembled with 

bronchial asthma. Bronchial Asthma is one of dis-
ing diseases and quite common in all age groups. 

the air passages of the lungs 
which inflames and narrows them[5]. According to 

ion people currently suffer from asth-
ma. It is a common disease among children[6].In 

(purification), Shamana (pacifi-
Nidana Parivarjana (avoiding causative 

factors) are the three folds of fundamental therapeutic 
Shodhana eliminate toxic 

metabolites from the body and maintain the equilibri-
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um of Doshas and Dhatus in the event of their dis-
turbance. Sadhyo vamana is the procedure which is 
advised in Tamaka Shwasa, where there is Kapha and 
Vata Dosha predominant and disease of Pranavaha 
Srotasa. According to charaka, Abhyanga with lavana 
taila followed by Nadi sweda or prastara or sankara 
sweda  is advised in Tamaka swasa[7].Here 
Panchakarma procedure is quite effective which is 
based on situation of patient. In present case study 
panchakarma procedure ie Sadyo Vamana was given 
to the patient for the Atyayika (emergency) manage-
ment of Tamaka shwasa. 
 
CASE HISTORY: 
A 10 year male child who belongs to lower middle 
class family with the complaints of Shwasa kashtata 
(dyspnoea) especially increases in the evening time 
aggravates during night hours and complaints get 
slightly reduced during day time associated with 
shortness of breath and productive cough (sakapha 
kasa) with restlessness symptoms since last 8 days 
associated with heaviness in left sided chest since 
1day and Retrosternal retraction. With the past history 
of, diagnosed as childhood asthma in allopathic hospi-
tal. The child was said to be apparently normal 8 days 
back. After that he gradually developed breathlessness 
and cough (sakapha kasa) for which he has admitted 
and taken treatment for 3days and got relived. But 

within one day he again came with the complaints of 
breathlessness, shortness of breath and left side heavi-
ness in chest region. 
Patient took monteleukast 4mg for 9 month’s at bed 
time from allopathy doctor.  
All family members are said to be healthy. No History 
of Asthma / Atopy in the family. No any significant 
birth history with achieved all developmental mile-
stone as per appropriate age. Immunization was in-
complete.   
Patient was mostly on Apathya diet like Abhishyandi 
aahara like dadhi (curd), junk foods, katu (spicy) rasa 
pradhana ahara followed Diwaswapna (2-3 hours of 
day sleep). 
 
CLINICAL FINDINGS: 
Patient was thin, undernourished, with barrel chest,   
non-pallor with no sign of icteric, cyanosis, clubbing, 
lymphadenopathy and edema. Patient was afebrile, 
oriented with working of Alae Nasi (Accessory mus-
cles for respiration). In Respiratory system shows bi-
lateral chest movement and air entry equal and sounds 
was Bilateral Wheeze with retraction and increase 
respiratory rate which was 30 per minutes. In Cardio-
vascular systems shows Tachycardia and no any add-
ed sounds founds. Patient was conscious, alert, obey-
ing commands and irritable. Abdomen was soft, non-
tender and no organomegaly found. 

 
Table 1: DIFFERENTIAL DIAGNOSIS:  
Sl. No. Diseases Signs & symptoms 

1.  Maha Shwasa[8] 

 
 Roars like a matta rushabha ( intoxicated bull) 

 Losses all knowledge  

 Rolling eyes 

 Distortion of eyes and mouth 

 Retention of urine and faeces 
2.  Urdhwa Shwasa[9] 

 
 Impeded inspiration and forceful expiration. 

 Restlessness and dryness of mouth. 

 Rolling eyes 

 Darkness in front of eyes followed by fainting. 
3.  Tamaka Shwasa[10] 

 
 Kapothavat kunjanam ( wheezing sound) 

 Breathlessness increases while lying in supine position 

 Difficulty in talking. 

 Tachypnea  
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DIAGNOSIS:  
With all examinations findings the patient was diag-
nosed as Tamaka shwasa. Breathlessness and restless-
ness  
RS- bilateral chest movement with air entry equal, 
bilateral wheeze with retraction, tachypnea 
CVS- S1 and S2 +, no added sound, Tachycardia  
CNS- conscious, well oriented 
P/A- soft, non-tender. 
Treatment Protocol:  
Our Acharya’s has told that Vasant rutu is kapha 
prakopaka kala so during this kala, kaphaja vikara are 
most common. Hence acharya’s advised vamana 
karma during this time.  
After the examination of patient we found that the 
prakritti of the patient is Kapha pradhana Pitta, and 
the Vasant Rutu is the kaphaja vyadhi uttapti kala so 
we selected sadhyo- Vaman karma as the line of 
treatment. 
INTERVENTION: 
1. Sukhasaraka capsule (indravaruni, 

haritaki,shuddha gandhak ) – 2 HS x 2days 
2. Indukanta ghrita with Luke warm water- 10ml 

BD x 15days 
3. Sthanika abhyanga for 15 min with bruhat 

saindhavadi taila f/b nadi sweda till swedan 
lakshanas seen for 4days 

This treatment protocol was followed for 4days of 
admission. After this following treatment patient was 
symptomatically relieved from the breathlessness as-
sociated with cough. At the time of discharge , patient 
was advised to take indukanta ghrutha 10ml BD along 
with a mixture of sitopaladi churna 20gm added with 
shwasa kutara rasa 10 tablets 5 pinch every 4th hour-
ly with honey and haridra khanda ½ tsp BD. 
After discharge, next day morning patient came again 
with the complaint of breathlessness associated with 
left side heaviness in the chest region SpO2 was 93 % 
without O2. So Sadyovamana with lavana jala was 
adopted as the atyayika line of management on the 
next morning.  
Sarvanga abhyanga with bruhat saindhavadi taila 
followed by nadi sweda was done. Sadyovamana with 
saidhava jala was given aakantha pana to the patient 

early morning at 7am with a total of 3 vegas followed 
by dhoomapana with haridra varti. Total input was 
800ml with total output of 860ml.  
 
PRADHANA KARMA: 
Vamana was carried out on 25/05/2018 with 
saindhava (50gms ) + water(1Litre) 
Aakantha panartha – (patient taken 3 glass ie. 600ml 
f/b 100ml and 100ml = 800ml)  
Vamana karma observations: patient got immediate 
relief from breathlessness and chest heaviness. 
Vaigiki – 3 vega  
Maniki – 860ml (Input 800ml. & Output 860ml.)  
Laingiki – dehalaghavata , ura laghavata , breathless-
ness reduced 
Paschatkarma:  
Dhoomapana was given with haridra varti. 
Samsarjan karma was advised for 3days. 
 
DISCUSSION 
Aacharya has described Vasant rutu is Swabhavika 
kapha prakopaka kala hence kaphaja Vikara are most 
common in this rutu. So vamana karma is advised 
during this time. In Tamak shwasa an involvement of 
Vata, Kapha Dosha, Rasa Dhatu, hence Shodhana 
with Shamana is required for treatment. So the treat-
ment should be Kapha-Vataghana[11]. In Shodhna 
therapy snehna & Swedana, Vamana ,  Vierchana  etc 
can be adopted. As the prakritti of the patient is 
Kapha pradhan Pitta, Vyadhi utpatti kala is Vasant 
Rutu and mainly prana , anna & udakavaha 
srotodushti is observed so Sadyo Vamana karma is 
selected as the atyayika line of treatment.In modern, 
Tamaka swasa can be correlated with bronchial asth-
ma. In this case study the patient was suffering from 
acute asthma due Vamana Dravyas are having the 
properties Vyavayi and Vikasi by virtue of Veerya (Po-
tency) they circulate quickly in to large and small ca-
pillaries of the body. It pervades all over the body. 
Doshas started melting in the body due to Ushna 
Guna, which we can observe the perspiration   on pa-
tient’s forehead or sometimes whole body. Because of 
its Vikashi Guna, it detaches the Malas from Dhatus. 
Owing to the presence of Sukshma Guna and 
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Anupravana properties the Malas or Doshas float be-
cause already body has got Samyak Snigdhata (inter-
nal oleation) and pass through smallest capillaries and 
ultimately Malarupi Kapha reaches to stomach. 
Vamana karma corrects the pathology by eliminating 
disease causative factor Kapha from its main site of 
accumulation. In the pathogenesis of Shwasa, Vata 
predominantly associated with Kapha and that Kapha 
obstructs the channels of all over the body that leads 
to aggravation of Vata and cause Shwasa. Vitiated and 
stagnant Kapha should be expelled out from the sys-
tem by Vamana. When the channels of circulation are 
made clear then Vata moves (in channels) at ease 
without any obstruction and the patient get relief after 
removal of Kapha. After the Vamana Patient feels 
lightness. During the whole treatment course patient 
follows the pathyakara diet. 
 
CONCLUSION 
Sadhyo Vamana therapy has substantial role in treat-
ing Tamak- shwasa symptomatically and as a atyayika 
management. Panchakarma procedures are meant for 
purification of the body which are helpful for man-
agement of certain chronic and life style disorders and 
they are an important and integral part of Ayurvedic 
line of treatment. More and more research work has to 
be carried out to explore the scientific basis of 
panchakarma therapy and create a better understand-
ing of its usefulness in lifestyle disorders. 
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ABSTRACT 

Horse gram powder is widely used in udvartana procedure, standard 

for this is not present in the literature. This study is initiated to 

overcome this vacuum. Initially authentic horse gram seeds were 

identified out of five from different sources. This was chosen for this 

study. Physicochemical and phytochemical values were established 

and presented here. 

 

KEYWORDS:  Horse gram powder, Udvartana, Physicochemical, 

Phytochemical, Powder massage. 

 

INTRODUCTION 

Dry powder massage (Udvartana) is an external procedure indicated for obesity
[1]

, any one of 

different powders are used for  the procedure, popular among them is Horse gram(Kulatta) 

powder.
[2]

 

 

Horse gram powder (Kulatta churna) is widely used in practice.
[3]

 Literature does not give a 

standard method of preparation of this, similarly its physicochemical and phytochemical 

values are not available. In this study, we aim to standardize Horse gram powder and its 

physicochemical and phytochemical values. 
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MATERIALS AND METHODS 

Initially identification of Horse gram seeds was done followed by collection from five 

different shops. The horse gram seeds sample whose properties were studied in Central 

Research Facilities available in Shri BMK Ayurveda college, with API ( Ayurvedic 

Pharmacopoeia of India) standards. Out of all collected samples one matched with standard 

merits. The same was purchased (80 kgs) for further studies and made into powder form. 

 

The gram seeds powder was prepared with the help of a pulveriser available in pharmacy 

division of Shri BMK Ayurveda college. This was allowed to pass through a sieve with 80 

number mesh. The final product 2kg each was packed in air tight plastic bags. 

 

The packed powder was safely stored in Medical Research Facility. Physico Chemical 

Standards of the prepared drug powder werestudied. Preliminary Phytochemical Screening of 

the drug was carried out and total fat content was analyzed before and after the procedure. 

 

Horse gram powder (10gms) was taken and packed in the filter paper. This was kept in the 

thimble of soxalate apparatus. In a round bottom flask 200ml of Ethyl alcohol was taken and 

the thimble was attached. The whole apparatus was kept on heating. The extract was 

transformed error to Porcelain dish and placed on water bath at 75  Celsius till alcohol in it 

evaporated. 

 

The weight of Porcelain dish was measured before and after the procedure. The extractive 

value was calculated by using below formula 

(Weight of dish + Extract ) – Weight of empty dish 

 

RESULTS 

The results of analytical tests are given in Table 1 to 5. Ash value, Acid insoluble ash, Water 

soluble extract, Alcohol soluble extract, TLC- All values were within normal limit. 

 

Table 1: Authentication of the drug. 

Name Sci. Name Part used Varg/Family 

Kulatth Dolichosbiflorus Seeds Fabaceae 

 

Table 2: Description of horse gram powder Macroscopic. 

Form Choorna 

Colour Creamish 

Taste Bitter 

Odour Characteristic 
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Table 3: Physico chemical standards of horse gram powder. 

Ash Value Not more than 5% 4.900% 

Acid insoluble Ash Not more than 1% 0.576% 

Water soluble extractive Not more than 12% 20.560% 

Alcohol soluble extractive Not more than 3% 7.440% 

 

Table 4: Preliminary Phytochemical screening observation of horse gram powder. 

Test for Carbohydrates Negative Negative 

Test for reducing sugar Negative Negative 

Test for Pentose sugar Negative Negative 

Test for Hexose sugar Negative Negative 

Test for Proteins Positive Positive 

Test for Amino acid Negative Negative 

Test for Polysaccharides Negative Negative 

Test for monosaccarides Negative Negative 

Test for Saponin Negative Negative 

Test for Flavonoids Positive Positive 

Test for Alkoloids Negative Negative 

Test for Tannis Positive Positive 

 

Table 5: Physico Chemical Standards. 

Total Fat Content Before the Procedure 0.405 gms 

Total Fat Content After the Procedure 2.785 gms 

 

DISCUSSION 

Horse gram powder(Kulatta) is widely used for powder massage. In the procedure of doing 

the specialty is opposite to the hair roots.
[4][5]

 On scouting we didn’t found the standards and 

we analyzed horse gram powder for physico chemical and Phyto chemical values. 

 

Under scouting CRF was able to find out only one standard horse gram out of 5 collected 

from different shops, making it clear that any horse gram available in the market may not be 

matches with the API standards, so out of 5 only one matches with standards.  

 

In conclusion our study clearly shows Horse gram employed for Udvartana procedure has to 

be seen for its Physico- Chemical and Phyto chemical standards. 
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INTRODUCTION 

Vipadika is dermatological disorder explained under 

the context of Kshudra Kushta. According to Charaka, 

Vata and Kaphadoshas are predominant Doshas 

involved with symptoms like Panipada Sphutana 

(Cracks in palms and soles) and Teevra Vedana (severe 

pain), Vagbhata has also explained similarly with one 

more symptom as red patches over palm and sole. 

The symptoms of Vipadika are similar to palmoplantar 

psoriasis, which is  long lasting autoimmune disease 

charectrised by red itching, scaly patches of the palms 

and soles. There are fissures and bleeding also. The 

treatment in modern science is not satisfactory with 

more chances of recurrence. Steroids and 

immunomodulators are usually preferred. The 

present case is having a history of 3 years,  diagnosed 
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as palmoplantar psoriasis treated with steroids, 

moisturisers and multivitamins with no satisfactory 

results.  

CASE REPORT 

A 8 year girl staying in rural area near Belagavi came 

to OPD with complaints of cracks in both heals with 

pealing and blackish discoloration, pain, itching and 

bleeding occasionally since last 3 years. 

The patient was diagnosed as plantar psoriasis and 

was treated with steroids, moisturizer creams and 

vitamins. The patient had cracks in palms also, by the 

above treatment the cracks of the palm have been 

reduced. Even then the patient was not having 

satisfactory result and approached for Ayurvedic 

treatment 

On examination all the vitals were normal, Hb% was 

12, on local examination - the cracks were 

symmetrical on both the soles, dryness, itching and 

cracking in both soles. Surface was rough and dry. Skin 

was dark colored with excessive cracks, blisters were 

absent, demarcation absent, keratosis absent and 

scaly plaques absent. 

By seeing the Nidanas such as Ruksha and Vataja 

Ahara Vihara, came to know that - Vata Kapha 

Prakopa occured leading to Rasa Rakta Dushti and 

Sthana Samshraya in Pada leading to Sphutana of 

A B S T R A C T  

Vipadika is  explained under the context of Kshudra Kushta. The symptoms are correlated with 

palmoplantar psoriasis. Vatakaphadosha predominantly involved in this disease. It is characterized by 

Panipadasphutana and Teevravedana. Here is a case of 8 year old child with history of cracks in foot 

with pealing and discoloration, pain, itching and occasional bleeding since 3 years. Patient was treated 

with Vatakaphahara treatment with Sneha and Sweda and Veshtana Chikitsa for 1 week and Shamana 

Oushadis for 15 days. Patient had good relief in symptoms. 

Key words: Vipadika, Palmoplantar Psoriasis, Kshudra Kushta. 
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Pada and Teevra Vedana.  So we planned for 

Vatakaphahara treatment to the patient. 

Treatment 

Patient was given Sukumara Ghrita 5ml early morning 

followed by Sarvanga Abhyanga with Murchita Tila 

Taila and Nadi Sweda for 7 days. After this Veshtana 

to the Pada was done with Nalpamarai Taila and 

Mahamanjishtadi Taila. Patient was discharged after 

7 days with continuation of Internal Sukumara Ghrita 

and application of Nalpamaradi Taila and 

Mahamanjishtadi Taila. After 1 week during followup 

there was complete relief of symptoms and treatment 

was continued for another 15 days by adding 

Ksheerabala capsule 1 bid. 

OBSERVATIONS AND RESULTS 

SN Clinical 

features 

Before 

treatment 

After treatment 

1. Fissures +++ + 

2. Pain ++ No Pain 

3. Bleeding + No Bleeding 

DISCUSSION 

When we came through the case, we saw that there 

was no oozing or crust formation, hence excluded 

Vicharhika.  In Padadadri only soles are involved and 

Vata is predominant Dosha, hence was excluded. In  

psoriasis, we can see red scaly plaques, hyper 

keratotic areas, well demarcation, painful cracking 

and fissuring which is absent in the case and hence 

excluded. So we came to the conclusion of diagnosis 

of Vipadika with Vatakahpa involvement and 

Vatakaphahara treatment was adopted. 

Nalapamaradi Taila has antipruritic and soothing 

action which helps to promote healing of lesion. It is 

also antioxidant, which is used in many skin infections. 

Mahamajishtadi Taila which is used as Varnya, which 

might have helped the patient which had excessive 

discoloration of foot. 

 

Photograph 1: 1
st

 visit 

 

Photograph 2: 1
st

 follow-up 

 

Photograph 3: At the time of discharge 
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Photograph 4: 2
nd

 follow-up 

 

 

 

CONCLUSION 

From this study we can come to the concusion that 

Vipadika can be successfully treated Vata-Kaphahara 

Chikitsa. 
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Prescribing patterns of Virechana 
Karma in terms of Shuddhi Lakshana
Shawan Barik, Buduru Sreenivasa Prasad

Abstract:
BACKGROUND: The widespread use of various drugs in a single procedure and the increasing 
recognition of Shuddhi achieved as per the classics to provide the best result have stimulated interest 
in the manner in which physicians prescribe drugs. The main sources of this information can be 
found at the institutional‑level like hospitals. These sources reveal a varied prescribing patterns in 
terms of drugs used for Snehapana, drugs used for Sarvanga abhyanga, and also in terms of drug 
selection for Virechana karma. It also reveals the pattern in the selection of dose and the duration 
of the treatment vary greatly among physicians according to their place, practice, disease, and the 
condition of the patient. 
METHODS: Therefore, a prospective study was conducted from May 2016 to December 2017 at 
KAHER’s Shri BMK Ayurveda Hospital and Research Centre, Belagavi, Karnataka, India. A total of 
1138 individuals were screened among which 319 individuals were taken as per the inclusion criteria, 
in which 300 participants completed the study. 
RESULTS: The outcome was measured on the basis of SamyakShuddhi Lakshana (SSL) of Snehana 
and Virechana karma. The study revealed that 51.33% of the individuals achieved avaraShuddhi, 
42.33% achieved MadhyamaShuddhi, and 6.34% achieved PravaraShuddhi. In mridu koshtha, a 
total of 160–200 ml of ghrita intake can attain 10–11 vegas, in Madhyama koshtha total of 295–1130 
ml of ghrita intake can attain 13–18 vegas, and in krurukoshtha total of 90–520 ml of ghrita intake 
can attain up to 21 vegas over a period of 3 or 5 days. 92.67% times Trivritleha was observed as 
prescribed drug which also has 30 min onset of Virechanavega with proper snehaSamyakShuddhi. 
DISCUSSION AND CONCLUSION: The study is the precursor to improve prescribing patterns and 
quality of care and thus provides a population based approach to advance clinical pharmacology 
and improved health outcomes resulting from improved prescribing choices.
Keywords:
Drug utility review, prescribing patterns, prospective study, Samyak Shuddhi Lakshana, 
Virechana Karma

Introduction

The drug utilization research (DUR) is an 
essential part of pharmaco‑epidemiology 

as it describes the extent, nature, and the 
determinants of drug exposure which 
facilitate the rational use of drugs or therapy 
in a population. Many of the questions 
which arise in DUR and its answers obtained 
are important for initiating and modifying a 
rational drug or therapy policy at both local 
and national levels. The Virechana procedure 

varies in terms of individual variations, the 
clinical conditions, and the quantum of the 
Dosha. Virechana procedures are meticulously 
applied on the basis of different parameters 
and proper permutation and combination of 
Sneha to be selected for abhyantara (internal) 
Snehapana, Abhyanga during the Vishrama 
kala, and the dose and dosage form as per the 
individual requirements. The prospective 
DUR helps to estimate the exact exposure 
and usage of drug (prevalence) within the 
selected period (incidence); it also helps 
in determining the extent of the drug if it 
is properly used, overused or underused 
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along with any complications or allergies, if found.[1] The 
DUR helps in undermining the different drugs used for 
a similar clinical condition and its outcome to prepare a 
well‑recommended protocol or guidelines.

Yearly, more than 300 patients undergo classical Virechana 
and approximately 600 patients undergo sadyaVirechana or 
nityaVirechana at KAHER’s Shri BMK Ayurveda Hospital 
for the management of various disease conditions. The 
application of this research principle was in need for 
further research into the prescribing practices of physicians 
and a possible approach to these studies was outlined. 
An improved information system for the monitoring 
of drug consumption is a prerequisite to more detailed 
investigations into physicians’ prescribing patterns.

The prevalence and rate of Virechana procedure is high 
in India, as it has been seen that till now approximately 
134 postgraduate thesis and 9 postdoctoral thesis were 
completed on the same subject in various universities 
and the publications were approximately 1010 articles on 
Google Scholar Database, among which 25 can be found 
in SCOPUS database and 129 articles are in PUBMED 
database. It can easily be deducted that on a daily 
basis the prevalence rate is higher, next to that of basti 
procedure. In KAHER’s Shri BMK Ayurveda Hospital, 
it has been noted that approximately 600 Virechana 
procedures are done each year, Depending on these, a 
retrospective analysis of the Panchakarma procedure on 
different prescription patterns was previously done, 
providing about 70.17% of madhyamaShuddhi, 15.78% 
of avaraShuddhi, and 14.03% of UttamaShuddhilakshanas, 
which provided a good database to study different 
prescription patterns.[2]

Objective
To analyze and evaluate Shuddhi Lakshanas in various 
patterns of Virechana karma prescriptions.

Materials and Methods

The study had obtained ethical clearance as per the 
International Guidelines of Good Clinical Practice from 
the Institutional Ethics committee and the protocol 
number is BMK/15/PG/PK/10. It is also enrolled with 
Clinical Trials Registry, India (CTRI), with the number 
CTRI/2018/01/011391.

Design
This was a prospective observational study from May 
2016 to December 2017.

Settings
Institutional care at KAHER’s Shri BMK Ayurveda 
Hospital and Research Centre, Belagavi, Karnataka, 
India.

Subjects
A total of 1138 individuals were screened among which 
319 individuals were taken as per the inclusion criteria, 
in which 300 individuals completed the study.

Intervention
Evaluation of the individuals on the basis of agni, kostha, 
strength of the patient, Deepana‑Pachana drugs prescribed, 
Sneha prescribed and its SSL, the drugs used during 
Vishramakala, patterns in prescribing Virechana drug and 
its outcome has been measured on a day‑to‑day basis.

Methodology
The study methodology was carried out in the following 
phases:
• Screening and assessment of the individuals
• Data collection and analysis.

Screening and assessment of the patients
The study was carried out in the following ways:

Patients were thoroughly screened for clinical evaluation 
of agni, koshtha, and diseased condition along with 
evaluation of the individuals done on a day‑to‑day basis 
in terms of:
1. Agni assessment (by taking the signs of agnivriddhi)
2. S n e h a p a n a  a s s e s s m e n t  ( t h r o u g h 

Samyaksnigdhalakshanas for a maximum period of 
7 days)

3. During Vishramkala (in accordance to the pro forma)
• Snehana assessment
• Swedana assessment
• Pathya assessment
• Vishramakala

4. During Virechanakarma:
• The onset, number of vegas, and complications 

were observed, followed by assessment of Shuddhi.

Complete clinical assessment of the patients was done 
after Samsarjana krama for clinical evaluation of the 
diseased condition.

Data collection and analysis
The prescription of the patients was analyzed by the 
following parameters:
1. Demographic data of the patients: The personal details 

of the patients such as age, sex, and prakriti were 
included in the study to generalize the occurrence of 
the diagnosed case, patients undergoing Virechana 
procedure, gender prevalence, and prakriti prevalence

2. Agni and Koshtha of the patients: The agni and 
koshtha of the patients were assessed for further dose 
fixation of Snehapana and Virechana drug dose to 
justify the rationality of the drug used

3. Category of Sneha used for internal Snehapana: The 
Snehapana drug was segregated and analyzed for 
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SnehaSamyaksuddhilakshana for further outcome 
of the study

4. Classification of Vishramakala and its outcome: 
data were generated on the basis of bahyaSnehana 
drug, type of Swedana, pathyaahara, and duration 
to correlate with the Shuddhi achievement

5. Classification of Virechana drug, dose, and outcome: 
The data were classified on the basis of Virechana 
drug, dose, duration of the total treatment, onset of 
vegas, and their respective analysis was done

6. Classification of complication and their correlation 
with drugs and prakriti: A reverse analysis of the data 
was carried out by the classification of complication 
and the respective drugs and prakriti

7. Classification of Shuddhi achieved with Snehapana: 
Reverse analysis was done on the basis of Shuddhi 
achieved to gain insight about the drug dose given 
with the number of days

8. Duration: Analysis was done on the basis of entire 
duration starting from the day of Deepana‑pachaan to 
completion of Samsarjanakrama, to analyze the entire 
duration of the treatment in correlation to disease or 
healthy condition.

Inclusion criteria
a. Patients undergoing Virechana Karma were enrolled
b. Patients of age between 18 and 60 years irrespective 

of sex, caste, religion, and disease condition were 
included.

Exclusion criteria
a. Patients not consenting for being included in the 

study
b. Patients undergoing sadyo Virechana and nityaVirechana 

were excluded.

Observation and Results

The study is further divided into three groups namely 
Group 1 as Pravara Shuddhi, Group 2 as Madhyama 
Shuddhi, and Group 3 as avara Shuddhi. It is further 
explained in tables and figures.

Discussion

Disease‑wise distribution of the cases shows the 
highest in twakvikara, Sthoulya, Vandhyatwa and 
amlapitta [Table 1]. In the present study, 300 patients 
completed the study, among which 51.33% achieved 
AvaraShuddhi, 42.33% attained MadhyamaShuddhi, and 
6.34% achieved PravaraShuddhi [Figure 1]. The 19 patients 
who had not completed the study were due to pain 
abdomen, family crisis, commencement of menstruation 
cycle, or due to intake of alcohol. The following 
parameters were taken for analysis and discussion 
depending on both the observation and result.

Age
The age class of 30–40 years was in the maximum 
range [Figure 2], as it is VataPittajakala which may lead 
to Pittapradhanavikara.

Prakriti
Prakriti wise it was observed that, Pitta‑Pradhanprakriti 
is more incline to undergo Virechana[3] [Figure 3], due to 
their natural tendency to develop PittaPradhanvyadhi. 
The subjects with Kapha-Pitta prakriti having Mridu or 
Madhyama koshtha with Madhyama agni leads to Pravara 
Shuddhi with 6.16%. Vata‑Pitta prakruti patients achieved 
the highest Madhyama Shuddhi (51.13%) which might 
be due to madhyama koshtha and madhyama agni, typical 
of these prakriti individuals. Similarly, Vata‑Kapha 
prakruti with madhyama and kruru koshtha achieved avara 
Shuddhi (62.12%).

Koshtha
It was observed that the individuals with madhyam 
koshtha is highest [Figure 4], it may be due to more 
number of pitta prakruti individuals.

Agni
All the diseases arise due to impaired agni; therefore, 
Agni is an essential factor for the fixation of dose of 
Snehapana and Virechana aushadi which is to be preceded 
by Deepana‑pachana.[4] Agni should be same throughout 
the procedure as in atimandagni and atitikshnagni, 
Virechana medicine cannot work properly and hence 
the desired Shuddhi cannot be achieved.[4] In patients 
with 50% agni, outcome was 13.33% PravaraShuddhi, 
50% madhyamaShuddhi, and 11% avaraShuddhi. With 
75% agni, 3.26% attained Pravara, 43.13% madhyama, and 
59.59% avaraShuddhi. With 100% agni, 5.12% attained 
Pravara, 42.73% attained madhyama, and 52.13% attained 
avarasuddhi. It all might be due to misinterpreted 

Figure 1: Age‑wise distribution of subjects

Table 1: Disease-wise distribution of cases
Disease Number of subjects Prevalence (%)
Twak Vikara 102 34
Sthoulya 79 26.33
Vyandhatwa 43 14.33
AmlaPitta 26 8.67
Vatavyadhi 25 8.33
Rasayan 23 7.67
Urdhajatru Roga 12 4
Others 38 12.67
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Deepana‑pachana which were responsible for the increase 
of agni. Along with these, ruksha, bahuanila, krurukoshtha, 
and person accustomed to heavy exercise cause the drug 
to digest fast and produce less vega and as a result lead 
to falls in avara Shuddhi.[5]

Deepana‑Paachana medication
It was observed that 49% of the individuals were 
administered chitrakadi vati, followed by 21% with 
Shunthi, Jeeraka, and Ajamoda Jala and 12.33% were 
administered agnitundi vati [Table 2].

Disease and Abhyanga oil
The most prevalent diseases undergoing Virechana in 
the tenure of the study were observed to be twakvikara, 
sthoulya, Vandhyatwa, and AmlaPitta; accordingly, 
it was observed that the drug of choice (DOC) in 
twak vikara was eladi taila with 52.94% followed by 
nalpamradi taila at 16.67%. In Sthoulya, the DOC was 
murchita tila taila and Mahanarayana taila at 44.73% 
and 25%, respectively. The DOC in vandhyatwa was 
observed to be murchitatilataila, Ksheerabalataila, and 
Mahanarayantaila at 29.54%, 27.27%, and 20.45%, 
respectively. Mahanarayantaila has been observed to 
be the highest DOC in AmlaPitta with 32% [Table 3].

Duration of the entire treatment
The duration of the treatment, starting from the day of 
Deepan‑pachana till the completion of samsarjanakrama in 
swasthapurusha (7%), has been observed as 10–11 days. 
In diseased condition, an average of 11 ± 5 days 
was observed to complete the total duration of the 
treatment [Figure 5].

Table 2: Deepana‑Paachana distribution with medicine 
used
Deepan‑Paachana medicines used Number of subjects (%)
Agnitundi vati 37 (12.33)
Ajamoda + Lavan Bhaskar churna 1 (0.33)
Anuloma DS 9 (3)
Arogyavardhini vati 18 (6)
Avipattikar churna 2 (0.66)
Haritaki churna + Shunthi churna 1 (0.33)
Bhunimbadi kadha 1 (0.33)
Chitrakadi vati 147 (49)
Hingwastak churna 9 (3)
Kostha Sanjivani vati 1 (0.33)
Panchakola phanta 1 (0.33)
Patolakaturohini kasaya 1 (0.33)
Pippali churna + saindhav lavana 1 (0.33)
Pippaliasava 1 (0.33)
Sankha vati 2 (0.66)
Shunthi + Ajamoda + Jeeraka Jala 63 (21)
Sootasekhar Rasa 1 (0.33)
Trikatu churna 1 (0.33)
Triphala churna + Trikatu churna 1 (0.33)

Snehapana
Snehas  which are  most  commonly used are 
PanchaTiktakaGuggulu Ghrita[6,7] [Figure 6], Tiktaka 
Ghrita,[8,9] Mahatiktaka Ghrita,[10,11] Varunadi Ghrita,[12‑14] 
Kalyanak Ghrita,[15] etc., which may be due to predominance 
of TwakVikara, Sthoulya, Vandhyatwa, etc., of the 
diseases. 100% achievement of sneha SSL is essential to 
excite the vitiated Doshas and to move from shakha to 
koshtha[16] [Table 4].

Quantum of Sneha
The individuals who were in the range of 50% SSL 
had an total intake of 150 ml, 75% SSL individuals 
had an total intake of 150–300 ml, and 58.36% of the 
individuals having 100% SSL had an total intake of 
150–300 ml [Table 5]. The level of snehana showing 
100% achievement has the most variation in the total 
sneha intake range [Table 6]. The sneha intake range of 
150‑200 ml who were given virechana drug avipattikar 
churna (dose 20‑30 g) attained vegas in the range of 10‑17, 
while those were given trivrit leha (30‑50 g) attained 

Figure 2: Prakriti‑wise distribution of the subjects

Figure 3: Koshtha‑wise distribution

Figure 4: Sneha as DOC for Snehapana
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approximately 28 vegas [Table 7]. The subjects having 
attained 100% snehana for a period of 7 days attained 
smooth vegas with pravara shuddhi [Table 8].

Vishramakala
It was observed that 24.9% of the individuals had a 
Vishramakala of 3 days, while 69.75% of the individuals 
had a Vishramakala of 4 days. By 4th day of Vishramakala, 

the Doshavileyana occurs, which gives avaraShuddhi; for 
PravaraShuddhi, little amount of sneha should be kept to 
avoid any future complication.

Vishrama Kala food regimen
21.67% of the individuals took Pittavardhak ahara,[17] 
which is one of the factors to be taken so that the 
mandaKaphaawastha [4] can be attained and less 
complication can be seen [Figure 7].

Virechana 1st dose drug 
Virechana dose and drug depends on the agnibala, 
koshtha, desha, kala, etc., The Virechana drugs which 
are used are Mriduvirechak dravya such as Nimbamruta 
Erandadi Taila and Triphala kasaya and of Madhyama 
virechak dravya such as trivrutlehya and in kruru 
koshtha, the use of tikshna virechak dravya has been 
used [Figure 8]. Nimba amruta erandadi taila which is 
tikta rasa pradhan might have been used because of 
increased Kapha in the body [Figure 9]. Both Haritaki 
churna and avipattikar churna are ruksha virechak 
[Table 9]; it might be in accordance to the Dosha 
pratyanika chikitsa. Gandharavahastadi castor oil is 
snigdha virechak, which is mainly used to counteract the 
rukshasarira and also acts in amaja conditions. Majority 
of the individuals (92.67%) were given Trivritleha, it 
might be because of its easy palatability, Snigdha, and 
sukha virechak, and hence less complication, and also in 
accordance to the desha (belgaum is an anupadesha),[18] 
making it a drug of choice for all seasons and it can 
also be used in Vataja, Pittaja, and Kaphaja condition 
with change of anupana.

Virechana 2nd drug dose
The 2nd dosage [Figure 10] has been given after the 
assessment of the previous Virechana dravya, when 
digested, but suitable result has not been achieved.[19] 
Nearly 18% of the subjects received 2nd dose of Virechana 
drug, it was further observed that among them around 
40.74% received minimal 1st dose (15 g approx) and the 
remaining 59.25% individuals although received (35 g 
to 60 gm), they did not display the desired result, as the 
majority of the individuals, in the latter group, were 
predominant of sthoulya, which may lead to inadequate 
medicine dose as per their body weight. In some of the 
individuals , a repetition of 2nd dose was done with 
avipattikar churna as it is indicated in Pittaja vikara and 
also having 16 parts of trivrut churna. The 2nd dose is 
advised after 1 h or 1½ hour if the Virechana vega has not 
started, it might be as the digestion starts and moves to 
small intestine after 1–2 h and it has been said Virechana 
should start as in “pachyamane Virechanam.”[20]

On the onset of VirechanaVega
In PravaraShuddhi (6.34%) (20–30 vegas), it was observed, 
the individuals had undergone more number of days 

Table 3: Distribution of Abhyanga oil with diagnosed 
diseases
Diagnosis Number 

of 
subjects

Abhyanga oil Number of 
subjects (%)

Twak Vikara 102 Eladi Taila 54 (52.94)
Pinda Taila 2 (1.96)
Chandan Bala Lakshadi 
Taila

1 (0.98)

Chandanadi Taila 1 (0.98)
Manjistadi Taila 8 (7.84)
Marichyadi Taila 3 (2.94)
Mahamashadi Taila 1 (0.98)
Mahanarayan Taila 6 (5.88)
Murchita Tila Taila 6 (5.88)
Mahavisha Garbha Taila 1 (0.98)
Nalpamradi Taila 17 (16.67)
Nimbadi Taila 1 (0.98)
Sahacharadi Taila 1 (0.98)

Sthoulya 76 Balaswagandha Taila 1 (1.31)
Balaguducyadi Taila 1 (1.31)
Chandanbala Lakshadi 
Taila

1 (1.31)

Eladi Taila 2 (2.63)
Ksheerabala Taila 8 (10.52)
Kottamchukadi Taila 6 (7.89)
Mahanarayan Taila 19 (25)
Murchita Tila Taila 34 (44.73)
Nalpamradi Taila 1 (1.31)
Sahacharadi Taila 2 (2.63)
Triphala Taila 1 (1.31)

Vandhyatwa 44 Balaswagandha Taila 5 (11.36)
Balaguducyadi Taila 1 (2.27)
Ksheerabala Taila 12 (27.27)
Kottamchukadi Taila 1 (2.27)
Mahanarayan Taila 9 (20.45)
Murchita Tila Taila 13 (29.54)
Nalpamradi Taila 1 (2.27)
Sahacharadi Taila 2 (4.54)

AmlaPitta 25 Balaguducyadi Taila 1 (4)
Chandanadi Taila 1 (4)
Eladi Taila 4 (16)
Ksheerabala Taila 4 (16)
Madhuyastyadi Taila 1 (4)
Mahamashadi Taila 1 (4)
Mahanarayan Taila 8 (32)
Murchita Tila Taila 3 (12)
Nalpamradi Taila 1 (4)
Narayan Taila 1 (4)
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Table 4: Doshic predominance chief complaints with Snehapana medicine used
Doshic predominance chief complaints Number of subjects (%) Sneha used for internal administration Number of subjects (%)
Vataja 82 (27.33) Guggul tikta ghrita 2 (2.43)

Guduchi ghrita 2 (2.43)
Indukanta ghrita 1 (1.21)
Jatyadi ghrita 1 (1.21)
Kalyanaka ghrita 11 (13.41)
Maha tikta ghrita 6 (7.31)
Murchita tila taila 1 (1.21)
Panchatikta Guggulu Ghrita 22 (26.82)
Murchita ghrita 2 (2.43)
Shatavari ghrita 2 (2.43)
Tiktaka Ghrita 26 (31.70)
Varunadi Ghrita 6 (7.31)

Pittaja 79 (26.33) Dadimadi ghrita 2 (2.53)
Guggulu tikta ghrita 2 (2.53)
Kalyanak ghrita 2 (2.53)
Murchita ghrita 1 (1.26)
Mahatikta ghrita 4 (5.06)
Patoladi ghrita 2 (2.53)
Panchatikta Guggulu Ghrita 4 (5.06)
Tiktaka Ghrita 2 (2.53)
Varunadi Ghrita 3 (3.79)

Kaphaja 139 (46.33) Aragwada Mahatikta ghrita 1 (0.71)
Aswagandha ghrita 2 (1.43)
Dadimadi ghrita 1 (0.71)
Guggulu tikta ghrita 2 (1.43)
Jeevantyadi ghrita 2 (1.43)
Kalyanak ghrita 15 (10.79)
Kanthakari ghrita 2 (1.43)
Mahatikta ghrita 10 (7.19)
Murchita ghrita 2 (1.43)
Murchita tila taila 19 (13.66)
Phala ghrita 4 (2.87)
Pancha tikata guggulu ghrita 32 (23.02)
Shatavari ghrita 8 (5.75)
Sukumar ghrita 2 (1.43)
Tiktaka Ghrita 17 (12.23)
Triphala ghrita 1 (0.71)
Triphala taila 2 (1.43)
Varunadi Ghrita 18 (12.94)

of arohana krama of Snehapana and the Virechana started 
in less than 30 min [Table 10], which might be due 
to increased koshtha snigdhata which helps in easy 
evacuation. In Madhyama Shuddhi (42.33%) (10–20 vegas), 
it was observed the onset of vega was more than 1 h, it 
might be due to delayed digestion of the medicine and 
poor evacuation of the Doshas [Table 11],[21] It may be 
kruru koshtha subjects received Mridu Virechana dravya. 
In avara Shuddhi (51.33%) (1–10 vega), It was observed 
that, the onset of vega was >1 hour it might be because 
of Mridu virechak drug (GHC) and less dose given.[22] 
Another factor was observed that around 50% of the 
subject belong to the age group of >50 years [Table 12]. 
The overall onset of virechana vega has been given in 
Table 13.

Antaki Shuddhi
I n  a v a r a S h u d d h i ,  4 0 %  a c h i e v e d  K a p h a n t a 
[Figure 11 and Table 3], while in both madhyama and 
PravaraShuddhi, 100% Kaphanta was observed. As 
observed, a mean of 9th vega onwards, the subjects 
were seen with Kaphanta, it may be due to the natural 
barrier of the large intestine with mucous along with 
the Kapha which are accumulated in the koshtha from 
the sakha. The main function of the mucosal layer of 
the Large Intestine is the protectiveness from external 
factors which is an indicator for Samyak virchak.[23,24] 
Kaphanta should not be the only criteria for the stoppage 
of Virechana and in the assessment of SSL, it was said 
by the acharya that even if the subject achieved early 
Kaphanta, the physician must continue the vega till 
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Figure 5: Administration of Virechana Drug

Figure 7: Virechana Drug as 2nd dose DOC Figure 8: Vaigiki‑wise Distribution

Figure 6: Virechana drug as 1st dose DOC

Table 5: Koshtha with Virechana Vega and quantum of Snehapana
Koshtha Number of 

subjects
Days of 

Snehapana
Total quantity 
of Sneha (ml)

Percentage of 
Sneha SSL

Number of 
subjects

Number of 
vegas

Mridu 6 3 160‑200 100 3 10‑11
4 270-360 100 3 7

Madhyama 263 1‑3 80-370 50 7 7-22
75 22 2-19

100 94 1‑28
4 140-730 50 1 12

75 5 6‑13
100 130 2‑22

5 150-730 50 1 12
450‑540 75 2 8‑12

100 63 2‑22
6 260-730 100 16 2‑21

Krurutara 5 5 295-1130 100 3 13‑18
3 150‑330 75 2 5‑10

Krurutama 26 3 440 50 2 14
100‑285 75 3 12‑16
90-520 100 21 1‑21

SSL: Samyak Shuddhi Lakshanas

the achievement of other SSL like karsya, dourbalya, 
laghuta.[25]

Prakriti of an individual and onset of Virechanavega
It was observed that in Kapha‑Pittaprakriti (48.67%) the 
onset duration is between 30 min and 1 h [Figure 12], 
which may be due the koshtha of that prakriti individuals, 
which are Mridu or madhyamatara and also the agni of 
those individual are in madhyama avastha. In individuals 
with Kapha-Vata (20.67%) and Pitta-Vata (30.67%), it was 
observed to be more than 1 h, some the Virechana may 

start in the evening, and it may be due their koshtha, 
which are madhyama or madhyamatama [Figure 13]. In 
some cases (~1%), it was observed that the onset starts 
after evening, it is due to the lodging of Kapha in the 
urahpradesh, which is dislodged in the evening or night 
due to liquification and then the vega starts [Figure 14 
and Table 14].[26]

Koshtha with Virechanavega and quantum of 
Sneha
Individuals with Mridukoshtha were observed to have 
3 days of Snehapana with quantum of 160–200 ml and 
attaining 10–11 vegas. In Madhyamakoshtha, no such 
specificity was observed. In krurutarakoshtha, 5 days of 
Snehapana with the range 295 –1130 ml had achieved 
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Table 7: Quantum of Sneha with Virechana medicine and Virechana Vega
Sneha 
range (ml)

Number of 
subjects

Virechana medicine 
administered

Number of 
subjects

Dose Snehapana 
days

Virechana 
vega

0‑150 24 Avipattikar churna 1 5 g 3 5
GHC oil 3 40‑80 ml 3‑5 5, 7, 10
Haritaki churna 1 10 g 2 5
Trivrit leha 19 10‑50 g 3 4‑20

150‑300 175 Avipattikar churna 2 20‑30 g 5-7 10-17
Danti leha 1 30 g 3 15
GHC oil 5 60‑80 ml 3 2‑8
Nimbamruta erandadi taila 1 25 ml 3 13
Triphala kasaya 1 40 ml 3 2
Trivrit leha 165 10‑60 g 3‑4 1‑28

300‑400 75 Avipattikar churna 1 30 g 6 8
GHC oil 1 70 ml 4 5
Nimbamruta erandadi taila 1 50 ml 4 13
Patolamuladi kasaya 1 50 ml 4 13
Trivrit leha 70 10‑50 g 4‑5 1‑23

450‑600 19 Nimbamruta erandadi taila 1 60 ml 5 3
Trivrit leha 18 10‑50 g 5 4‑21

600-750 4 Trivrit leha 4 25‑40 g 6-7 7-19
>750 1 Trivrit leha 1 50 g 5 18

Table 6: Quantum of Sneha
Level of 
Snehana

Number of 
subjects (%)

Quantum of 
Sneha range (ml)

Number of 
subjects (%)

50% 10 (3.33) 0‑150 5 (50)
150‑300 3 (30)
300‑450 1 (10)
450‑600 1 (10)

75% 33 (11) 0‑150 5 (15.15)
150‑300 22 (66.67)
300‑450 5 (15.15)
450‑600 1 (3.03)

100% 257 (85.67) 0‑150 14 (5.44)
150‑300 150 (58.36)
300‑450 69 (26.84)
450‑600 19 (7.39)
600-750 4 (1.55)

>750 1 (0.38)

Table 8: Distribution on the basis of Snehana 100% assessment and its outcome
Snehana assessment 
achievement

Number of 
subjects

Duration of days Outcome in terms 
of Veigiki ShuddhiDay 1-3 Percentage Day 4-5 Percentage Day 6-7 Percentage

100% (n=257) 132 132 100 80 60.6 11 8.33 Avara
112 112 100 65 58.03 6 5.35 Madhyama
13 13 100 5 38.46 2 15.38 Pravara

[Table 5] 13–18 vegas, while in krurutamakoshtha, 3 days of 
Snehapana, with 90–520 ml of Sneha intake had achieved 
up to 21 vegas.

Snehana drug and its complication
It was observed that KalyanakaGhrita (31.57%) had the 
highest complication, in this study, with the individuals 
of madhyamatarakoshtha and 75% of agni, with complication 
of chardi, angamarda, shiroshula, it may be due to excessive 

kaphotklesha, leading to diminished state of agni in the 
latter stage of the procedure.[27] It was also observed 
that sukumarghrita (10.52%) and VarunadiGhrita (5.2%) 
cause the complication of loose stool, which is taken as 
varchasnigdhata, an early Samyaksnigdhalakshana of Snehana 
giving a 100% achievement of Snehana SSL. Sukumarghrita 
shows early signs of loose stool, as one of its ingredients 
is castor oil, which acts anulomana, hence the early sign 
of varchasnigdhata. Individuals who were subjected to 
dadimadiGhrita (5.26%) had chardi and shiroshula, which may 
be in accordance to their diseased condition, krurukoshtha, 
with age more than 50 years and 50% of agni leading to 
the condition of increased Vatapradhanatwa in the body, 
ahridya, and BahuDoshaawastha.[27] It may be also due to the 
complication of drug manufacturing defect, as the SSL also 
depends on the nature of the recipe, virya of the drug along 
with both the strength of the patient and disease [Table 15].

Prakriti and nature of complication
It was observed that Kapha-Pittaprakriti (52.63%) 
individuals are comparatively more prone to lalapraseka, 
or excessive salivation of the mouth, which is mistaken 
with complication such as vomiting and also generalized 
weakness and sometimes pain in the calf muscles, but all 
these factors were observed to be self‑limiting, and without 
any intervention, the said complaints were diminished in 
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Table 9: Distribution as per vegas
Vega Number of subjects (%)
<5 41 (13.67)
5‑10 113 (37.67)
10‑15 91 (30.33)
15‑20 40 (13.33)
20‑25 13 (4.33)
25‑30 2 (0.67)

Table 12: Onset of Virechana Vega on the basis of Virechana medicine and Snehapana duration in Avara Shuddhi
Shuddhi Drug Onset 

duration
Number of 
subjects

Minimum 
Sneha

Maximum 
Sneha

Maximum duration 
of Sneha intake

Avara Avipattikar ch <30 min 1 355 Day 6
30 min‑1 h 2 135 585 Day 4

>1 h 1 190 Day 7
GHC oil <30 min 1 150 Day 5

30 min‑1 h 4 90 240 Day 3
>1 h 5 195 590 Day 3

Haritaki ch >1 h 1 110 Day 2
Nimbaerandadi eranda taila >1 h 2 310 470 Day 5
Triphala kasaya >3 h 1 180 Day 3
Trivrit leha <30 min 13 160 470 Day 3

30 min‑1 h 54 90 550 Day 4
>1 h 69 80 650 Day 4

Table 11: Onset of Virechana Vega on the basis of Virechana medicine and Snehapana duration in Madhyama Shuddhi
Shuddhi Drug Onset 

duration
Number of 
subjects

Minimum 
Sneha

Maximum 
Sneha

Maximum duration 
of Sneha intake

Madhyama Avipattikar ch >1 h 1 290 Day 5
Danti leha 1 180 Day 3
Nimba erandadi taila 1 240 Day 4
Patolamooladi kasaya 1 330 Day 4
Trivrit leha <30 min 22 140 603 Day 4

30 min‑1 h 57 100 1130 Day 5
>1 h 48 90 450 Day 5

Table 10: Onset of Virechana Vega with respect to Pravara Shuddhi
Shuddhi Drug Onset duration Number of subjects Minimum Sneha Maximum Sneha Maximum duration of Sneha intake
Pravara Trivrit 

Leha
<30 min 3 160 540 5 days

30 min‑1 h 9 200 390 Day3
>1 h 3 160 200 Day 3

the next two vegas [Figure 12]. In the Pitta‑Vata (31.57%) 
and Kapha‑Vata (15.78%) prakriti, it was observed that the 
individuals suffered from headache, vomiting, and pain 
abdomen, which may be due to diminished agni and 
inappropriate kala in giving the Virechana medication, Like 
in Pitta‑Vataprakriti and Vata‑Kaphaprakriti, it is advised to 
give the medication before sunrise or after sunset, so the 
body can tolerate it,[28] though appropriate time for giving 
Virechanakala is sleshmakalagate [Table 16].

100% Snehana SamyakShuddhi Lakshana and its 
outcome
It was observed that 85.67% of the total individuals attained 
100% of Shuddhi SSL [Figure 15], still 51.36% had attained 

avaraShuddhi, 43.57% attained MadhyamaShuddhi, and 
5.05% in PravaraShuddhi [Table 14]. It was also observed 
that the more number of days of arohanakramaShuddhi 
can lead to PravaraShuddhi outcome, keeping in mind 
the achievement of Sneha SSL. In snigdhasarira, instead 
of arohanakramashodhanartha Sneha of high dose, small 
dose with more number of Snehapana days had provided 
with PravaraShuddhi. The above‑said Shuddhi has been 
achieved with low dose of madhyamVirechanadravya such 
as trivritleha and Virechanopagadravya like drakshajala as 
anupana.[29,30] Although 100% of sneha SSL was achieved, 
still 51.36% of the individuals attained avaraShuddhi, 
which may be due to factors such as Rogabala, Rogibala, 
agnibala, koshtha, aushadivirya, and Dosha.[31] In the 
incidence of avaraShuddhi outcome, it was also observed 
due to disease such as Vatavyadhi (8.33%), in which Mridu 
Virechana is advised and in AmlaPitta (8.67%) where there 
is diminished agni and excessive aggravated Pitta, and it 
is advised to use mandaviryavirechak drug.[32]

Duration of Virechanavega
It was observed that in majority of the individuals, 
the Virechanavega was completed in the Pittakala of 
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Table 14: Vaigiki Shuddhi assessment with special reference to Prakriti
Prakriti Number of subjects Pravara (%) Madhyama (%) Avara (%)
Vata‑Pitta 88 3 (3.40) 45 (51.13) 40 (45.45)
Kapha‑Pitta 146 9 (6.16) 64 (43.83) 73 (50)
Vata‑Kapha 66 3 (4.54) 22 (33.33) 41 (62.12)

Table 15: Drug wise distribution of complication with respect to Agni and Koshtha
Sneha drug Number of subjects (n=19) Complication Agni assessment (%) Koshtha
Kalyanaka Ghrita 6 Vomiting, pain abdomen 75-100 Madhyama
Tiktaka Ghrita 4 Vomiting 75 Madhyama
Dadimadi Ghrita 1 Headache, burning micturition 50 Krurutama
Panchatikta Guggulu Ghrita 5 Vomiting, weakness, muscle pain 75 Madhyama
Shatavari Ghrita 2 Loose stool, weakness 75 Madhyama
Sukumara Ghrita 1 Loose stool 100 Madhyama

Table 13: Prakriti wise distribution on the basis of 
onset of duration of Virechana Vegas
Shuddhi Duration Prakriti

Kapha‑Pitta Kapha‑Vata Pitta‑Vata
Pravara <30 min 2 5.47% 0 4.83% 1 3.26%

30 min‑1 h 4 2 1
>1 h 3 1 1

Madhyama <30 min 11 43.83% 6 32.25% 5 54.34%
30 min‑1 h 29 8 20

>1 h 24 6 25
Avara <30 min 5 50% 5 62.90% 5 43.47%

30 min‑1 h 32 14 15
>1 h 36 20 20

Total 146 62 92 Figure 9: Samsarjana Krama‑wise distribution

the day. In Vata‑Pitta and Vata‑Kaphaprakriti, which 
are 29% and 22%, respectively, the Virechana vegas 
complete to the maximum within 5–8 h, which is the 
Pittakala of the day [Table 17]. In Vata‑Pittaprakriti 
individuals, 44.31% completed within 8 h and 
Vata‑Kaphaprakriti individuals (43.93%) completed in 5 h. 
In Kapha‑Pittaprakriti (49%), the range of Virechanavega 
duration varies from < 2 h to more than 14 h, where the 
majority of the individualsfall in the Pittakala [Figure 16]. 
The exception of 50% having extended duration in 
between the vegas throughout the day, which increases 
in frequency after 8 h of onset, may be due to the 
excessive Kapha or the lodging of Kapha in the chest, 
which liquefies in the evening or night and the vegas 
start increasing in frequency.[33]

Overall efficacy of the disease
In the overall efficacy of the disease, it was observed 
that immediately after Virechana, the disease like 
twakvikara has an efficacy of 70% which is reduced to 
60% after samsarjana, may be due to the accountability 
of the subject in not following the proper regime 
[Table 18]. In sthoulya, the weight has been maintained 
in both after Virechana and after samsarjana with the 
overall efficacy of 50%, while in vandyatwa, shodhana 
procedure is the paschatkarma of the vajikarana 

treatment; therefore, the efficacy was observed to 
increase from 50% to 60% after samsarjanakrama. In 
Vatavyadhi, there is indication of MriduVirechana, still 
the patients achieve 60% efficacy after the treatment, 
which reduces to 50% after samsarjanakrama, which may 
be due to the RogaDosha, bala of vyadhi, and bala of Rogi. 
In AmlaPitta, the efficacy immediately is 40% which 
increases to 50% after samsarjanakrama, which may be 
due to correction of Pitta and agni, afterward. It was 
also observed in the scenario of swasthapurusha, that 
after the sodhana, its efficacy is 50%, which increases 
to 65% after samsarjanakrama along with a heightened 
immunity is observed in the individuals, it establishes 
the advised notion of our body to undergo ritushodhana 
[Figure 17].

Effect of Virechana on erythrocyte sedimentation 
rate
No significant changes were observed in the 
erythrocyte sedimentation rate, irrespective of Shuddhi 
[Table 19 and Figure 18].

Effect of Virechana on lipid profile and serum 
electrolytes
Virechana procedure is bringing the dhatusamyata or 
homeostasis in the body [Tables 20‑26]. The abnormal 
values were corrected to normal range, whereas the 
normal values were maintained within the normal range. 
In the incidence of complication, it was observed that 
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Figure 17: Overall efficacy of the diseases (as per the prescriptions) ‑ After 
Virechana & After Samsarjana

Figure 13: Complication with special reference to Prakriti

Figure 15: Vaigiki Shuddhi assessment with special reference to prakriti

Figure 14: Distribution on the basis of Snehana 100% assessment and its outcome

Figure 16: Prakriti‑wise entire Duration of Virechana Vega

Figure 11: Total days for the entire plan of care

Figure 10: Antaki‑wise distribution

Figure 12: Prakriti‑wise distribution on the basis of onset duration of Virechana 
Vega

the electrolytes were undisturbed and maintained as 
per the Shuddhi.

Conclusion

To attain PravaraShuddhi, low dose of Madhyama Virechana 
dravya and Virechanopaga is ideal, when the body has 
attained snigdhata by medium dose of arohana Snehapana 
for 6–7 days. Trivritleha was observed to have 30‑min onset 

Figure 18: Erythrocyte sedimentation rate comparison in three groups

Table 16: Complication with special reference to 
Prakriti
Prakriti Number of 

subjects (%)
Complications

Vata‑Pitta 6 (31.57) Vomiting, pain abdomen, headache
Kapha‑Pitta 10 (52.63) Vomiting, pain abdomen, calf muscle pain
Vata‑Kapha 3 (15.78) Headache, vomiting
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an total intake of 150–300 ml, and 58.36% of the individuals 
having 100% SSL had an total intake of 150–300 ml. 
Mridukoshtha with 160–200 ml of Sneha intake for 3 days 

Table 17: Prakriti wise entire duration of Virechana
Prakriti Number of subjects >2 h 2-5 h 5-8 h 8-11 h 11-14 h >14 h
Vata‑Pitta 88 3 24 39 15 7 0
Kapha‑Pitta 146 5 51 58 24 7 1
Vata‑Kapha 66 3 29 24 8 2 0

Table  18: Overall  efficacy of  the disease  (as per  the prescriptions)  ‑ After Virechana and after Samsarjana
Disease After Virechana (%) After Samasarjana karma (%)
Twaka Vikara 70 60
Sthoulya 50 50
Vandhyatwa 50 60
Vatavyadhi 60 50
AmlaPitta 40 50
Urdhajatru Vyadhi 30 40
Swastha purusha 50 65

Table 20: Effect on  lipid profile mean within normal  limit
Parameters BT (mg/dl) AT (mg/dl) BT-AT Percentage of difference Remarks
HDL 47.15 45.08 2.07 4.39 Increase observed
LDL 107.27 106.9 0.37 0.34 Minimal change
Triglycerides 121.55 130.43 −8.88 −7.30 Increase observed
Total cholesterol 171.49 170.58 0.91 0.53 Minimal change
HDL: High‑density lipoproteins, LDL: Low‑density lipoproteins, BT: Before treatment, AT: After treatment

Table 19: Comparisons of three study Groups (1, 2, 3) with respect to erythrocyte sedimentation rate scores at 
before and after treatment by Kruskal-Wallis ANOVA
Groups BT AT Difference

Mean SD Median IQR Mean SD Median IQR Mean SD Median IQR
Group 1 32.07 22.85 25.00 17.00 27.60 17.39 25.00 7.25 4.47 11.05 0.00 6.25
Group 2 33.79 22.44 28.00 17.50 31.10 19.90 25.00 16.00 2.69 15.13 0.00 2.50
Group 3 34.92 23.27 29.00 15.00 28.51 19.29 20.00 12.50 6.41 11.94 2.00 5.50
Percentage of change in 1 13.93%#, P=0.1282
Percentage of change in 2 7.97%#, P=0.0008*
Percentage of change in 3 18.36%#, P=0.0001*
H 0.2060 1.7460 6.4940
P 0.9020 0.4180 0.0390*
*P<0.05, #: Percentage of change. Pair wise comparisons by Mann-Whitney U-test. BT: Before treatment, AT: After treatment, SD: Standard deviation, 
IQR: Interquartile range

Table 22: Effect on serum electrolyte mean within normal limit
Parameters BT (mmol/l) AT (mmol/l) BT-AT Percentage of difference Remarks
Serum sodium 141.40 139.62 1.78 1.25 Decrease observed within normal limit
Serum potassium 4.42 4.33 0.09 2.03 Decrease observed within normal limit
Serum chloride 99.91 99.49 0.42 0.42 Minimal change
BT: Before treatment, AT: After treatment

Table  21: Effect on  lipid profile mean  in abnormal  values
Parameters BT (mg/dl) AT (mg/dl) BT-AT Percentage of difference Remarks
HDL 38.95 41.31 −2.36 −6.05 Increase observed to normal value
LDL 135 135.25 −0.25 −0.18 Minimal change
Triglycerides 206.70 177.48 29.22 14.13 Decrease observed to normal value
Total cholesterol 230.71 207.21 23.5 10.18 Decrease observed to normal value
HDL: High‑density lipoproteins, LDL: Low‑density lipoproteins, BT: Before treatment, AT: After treatment

of Virechanavega with proper Sneha Samyak Shuddhi. The 
individuals were in the range of 50% SSL had an total 
intake of 150 ml, in the range of 75% SSL individuals had 
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Table  24: Aspect of  lipid profile  in subjects with complication having mean values within normal  limit
Parameters BT (mg/dl) AT (mg/dl) BT-AT Percentage of difference Remarks
HDL 45.05 43.5 1.55 3.44 Increase observed
LDL 102 105.72 −3.72 −3.64 Increase observed
Triglycerides 128.28 128.85 −0.57 −0.44 Increase observed
Total cholesterol 169.44 177.83 −8.39 −4.95 Increase observed
HDL: High‑density lipoproteins, LDL: Low‑density lipoproteins, BT: Before treatment, AT: After treatment

Table 25: Aspect of serum electrolyte in subjects with complication having mean values within normal limit
Parameters Bt (mmol/l) At (mmol/l) Bt-at Percentage of difference Remarks
Serum sodium 140.82 136.41 4.41 3.13 Decrease observed within normal 

limit
Serum potassium 4.3 4.3 0 0 No change observed
Serum chloride 99.94 99.15 0.79 0.79 Minimal change
Bt: Before treatment, at: After treatment

Table 26: Normality before and after treatments scores of all parameters in three study Groups (1, 2, 3) by 
Kolmogorov-Smirnov test
Variables Treatments Group 1 Group 2 Group 3

Z P Z P Z P
Weight Before 0.7850 0.5690 0.9650 0.3100 0.9730 0.3000

After 0.8820 0.4190 0.9210 0.3640 0.9850 0.2870
Difference 0.7930 0.5560 3.5480 0.0001* 2.8890 0.0001*

HB (%) Before 0.4990 0.9640 1.7750 0.0040 2.7790 0.0001*
After 0.6000 0.8650 0.8160 0.5180 1.0380 0.2310
Difference 1.5340 0.0180 4.3150 0.0001* 5.2070 0.0001*

Total leucocyte count Before 0.7960 0.5510 1.2370 0.0940 1.5380 0.0180*
After 0.6310 0.8210 1.2160 0.1040 1.5960 0.0120*
Difference 1.5780 0.0140* 4.0480 0.0001* 4.0190 0.0001*

Neutrophil Before 0.5900 0.8780 1.5470 0.0170 1.2940 0.0700
After 0.8940 0.4010 1.4620 0.0280* 1.2700 0.0790
Difference 1.2840 0.0740 3.9980 0.0001* 4.0670 0.0001*

Eosinophil Before 0.7950 0.5520 3.8470 0.0001* 3.6820 0.0001*
After 1.0830 0.1920 2.4890 0.0001* 3.3300 0.0001*
Difference 1.7290 0.0050* 4.8360 0.0001* 4.8610 0.0001*

ESR Before 0.6000 0.8650 1.5480 0.0170* 1.8880 0.0020*
After 1.1340 0.1530 2.4240 0.0001* 3.4030 0.0001*
Difference 1.1220 0.1610 3.2540 0.0001* 2.8640 0.0001*

HDL Before 0.6810 0.7420 1.0620 0.2100 1.4540 0.0290
After 0.4590 0.9840 1.6130 0.0110* 1.3280 0.0590
Difference 1.0970 0.1800 2.0050 0.0010* 2.7590 0.0001*

LDL Before 0.6780 0.7480 0.7100 0.6940 0.9080 0.3820
After 0.7170 0.6830 1.1790 0.1240 2.1100 0.0001*
Difference 0.7230 0.6720 1.6130 0.0110* 2.5510 0.0001*

Tryglyceride Before 0.6120 0.8470 2.1390 0.0001* 2.0640 0.0001*
After 0.5420 0.9300 1.6090 0.0110* 2.8690 0.0001*
Difference 0.5680 0.9040 2.6180 0.0001* 3.9300 0.0001*

Total cholesterol Before 0.5890 0.8790 0.9530 0.3240 1.3570 0.0500*
After 0.6770 0.7500 1.0630 0.2080 1.8980 0.0010*
Difference 0.7720 0.5900 1.7240 0.0050* 2.7100 0.0001*

Contd...

Table 23: Effect on serum electrolytes mean in abnormal values
Parameters BT (mmol/l) AT (mmol/l) BT-AT Percentage of difference Remarks
Serum sodium 146.25 135.75 10.5 7.17 Decrease to normal range observed
Serum potassium 4.73 4.86 −0.13 −2.74 Increase to normal range observed
BT: Before treatment, AT: After treatment

[Downloaded free from http://www.ijournalhs.org on Thursday, September 10, 2020, IP: 182.48.231.19]



Barik and Prasad: Prescribing patterns of virechana karma in terms of Shuddhi Lakshana

152 Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 12, Issue 2, May-August 2019

can attain 10–11 vegas. In krurutarakoshtha, with a range 
of 295 ml–1130 ml for 5 days of Sneha intake can achieve 
13–18 vegas. In krurutamakoshtha, 3 days of Snehapana 
with 90–520 ml of Sneha intake can be achieved up to 21 
vegas. The early Kaphanta can cause bias and is not the 
only criteria for stoppage of vega; therefore, other Samyak 
Shuddhi Lakshana should be taken into consideration such 
as laghuta and dourbalya for the stoppage of vega. In the 
overall efficacy of the disease, the highest immediate effect 
was drawn in twak vikara (skin disorders) with 70%, while 
highest effect retain after Samsarjana krama was in swastha 
purusha with 65%. Virechana procedure maintains the dhatu 
samyata or homeostasis in the body; this can be observed 
with the lipid profile and serum electrolyte values.
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INTRODUCTION 

Unmada is a group of Psychological disorders 

described in Ayurveda under a single heading. The 

pathological changes involve vitiation of Tridoshas in a 

person having Alpasatva (can be interpreted as 

lessened will power), affecting Hridaya which is the 

seat of Buddhi. This inturn affects the Manovaha 

Srotas, ultimately presenting with the derangement of 

various  components  such as  Mana  (Psyche),  Buddhi  
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(Intellect), Sanjna (Consciousness), Jnana (Knowledge 

component), Smriti (Memory), Bhakti (Likes and 

Dislikes), Sheela (Mood), Cheshta (Physical activity) 

and Achara (Habits).
[1]

  

The various components involved in Unmada can be 

broadly divided into three headings. 

1. Mana (Psychological component) which includes 

Bhakti, Sheela and Achara. 

2. Buddhi which includes Jnana and Smriti. 

3. Cheshta and Sanjna depicting the physical 

component. 

Manas is said to be Chanchala. We come across two 

theories describing the nature of Manas in Ayurvedic 

literature namely “Deerghashashkuli Bhakshana 

Nyaya” and “Shatapatra Suchibheda Nyaya”.
[2]

 These 

theories say that even though it appears that our 

mind gets associated with multiple senses at a time, it 

actually happens that the mind gets associated with 

only one sensory faculty at a single point of time. But 

it shifts its association from one sensory faculty to 

A B S T R A C T  

Unmada depicts a range of different psychological conditions described under a single heading. The 

various components affected can be broadly classified under Mana (psyche), Buddhi (Intellect) and 
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another so instantaneously that we do not 

understand the time gap in-between. Manas is said to 

be controlled by Vayu (Vayuh Tantra Yantra Dharah, 

Niyanta Praneta Cha Manasah).
[3]

 So whenever 

Manas is deranged, Vata is invariably involved. 

There is another term ‘Chetah / Chitta’ being 

described. Ayurveda considers this as a synonym of 

Manas.
[2]

 But some books of Philosophy consider 

Chitta as the component which is responsible for 

maintaining continuity of an action
[4]

 while Manas is 

known for its flickering nature. There is a class of 

disorders called Obsessive Compulsive Psychosis 

where in the affected person keeps on doing a 

particular act repeatedly. The ‘Chitta’ component 

might be affected in such a condition. 

The Yogic science describes Chittavrittis
[5]

 - Kshipta, 

Mudha and Vikshipta - predominated by Raja, Tama 

and Satva Guna respectively, indicating the possible 

role of Satva Guna in causing some pathology. And 

the Ashtanga Yoga
[6]

 described in the classics aims at 

controlling the Chitta Vrittis. 

The second component Buddhi is described as 

‘Uhapohayoh Kaaranam - the component responsible 

for discrimination and analysis’.
[7]

 On the other hand 

Sarva Darshana Sangraha describes Buddhi as fixed 

and something which can’t become the site of 

discriminative perception.
[8]

 If we see the Srushti 

Utpatti Krama (Theory of evolution)
[9]

 explained in 

Ayurveda, Mahat / Buddhi Tattva is the first 

component which came into existence from Avyakta 

(the unmanifest). Then came the Ahankara which 

gave rise to Trigunas (3 qualities) of mind - Satva, 

Rajas and Tamas, each quality being responsible for 

specific traits or behaviors in man. Later came the 

Pancha Tanmatras and then the Panchamahabhutas 

which subsequently gave rise to the physical 

existence. In fact Buddhi is the metaphysical 

component which forms a link between the psyche 

and the physic. Buddhi Vibhrama leads to loss of 

“touch with reality” which is the important sign in 

Psychosis. 

The recent classification of Psychosis as per DSM-5 

mentions five domains: hallucinations, delusions, 

disorganized thought (speech), disorganized or 

abnormal motor behavior (including catatonia), and 

negative symptoms for the diagnosis of the 

condition.
[10]

 Schizophrenia is one condition 

characterized by both positive and negative 

symptoms. During positive symptoms like 

hallucinations and delusions, Rajoguna appears to 

predominate. And during negative symptoms like 

emotional blunting and apathy, Tamoguna appears to 

predominate. Even in affective disorders like bipolar 

depression which is characterised by alternating 

phases of mania and depression, Rajo and Tamo 

Gunas appear to be alternating. Whereas if we 

consider Obsessive compulsive psychosis, Satvaguna 

appears to predominate, thus confirming the role of 

Satvaguna also as a cause for pathology.  

Basis for selection of treatment/ drugs in Unmada 

On the basis of different entities involved in the 

presentation of Unmada, the treatment modalities 

can be classified under the following headings: 

1. For Mano Vibhrama - Adravya Chikitsa namely 

Jnana, Vijnana, Dhairya, Smruti, Samadhi as 

indicated by Acharya Charaka.
[11]

 This mainly 

includes counselling and meditation techniques. 

2. For Buddhi Vibhrama - Medhya Dravyas  

3. For Sanjna Vibhrama - Sanjna Sthapana Dravyas  

4. Respective Dosha Shamaka Dravyas  

5. Hridya - Amla Rasa Dravyas  

Acharya Charaka has described a class of drugs called 

Sanjna Sthapaka Dashemani (ten drugs having the 

action of bringing back the consciousness).
[12]

 The 

author clearly mentions that these drugs subside the 

Doshas involved and act by virtue of their Prabhava. 

Sanjnasthapanani Sanjnam Jnanam 

Doshenanyathabhutam Yadaa Bhuvitumatankate 

Tadaa Aa Samyak Sanjnadushaka Doshamupahatya 

Prakrutau Sthapayanti Prabhavat. 

Hingu Kaidarya Arimeda Vacha Choraka Vayastha 

Golomi Jatila Palankasha Ashokarohinyeti Dashemani 

Sanjnaasthaapakaani Bhavanti. 
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The identity of these drugs has been depicted in the 

table no. 1.
[12-14] 

Table 1: Sanjna Sthapaka Dashemani 

Drug As per Acharya 

Chakrapani 

As per Acharya 

Gangadhar 

Hingu Hingu - Ferula 

foetida, Apiaceae 

- 

Kaitarya Parvatanimba - 

Murayya koenigi, 

Rutaceae  

Katphalam  - (Myrica 

esculenta, 

Myricaceae 

Arimeda - Vitkhadira - Acacia 

farnesiana, 

Mimosoideae 

Vacha Vacha - Acorus 

calamus, 

Acoraceae 

- 

Choraka - Chorapushpi - 

Angelica glauca, 

Apiaceae 

Vayastha Brahmi - Bacopa 

monnieri, 

Scrophullariaceae 

Brahmi Shakam 

Golomi Bhutakeshaha - 

Elaeodendron 

glaucum, 

Celastraceae 

Bhutakeshi 

Jatila - Jatamamsi - 

Nardostachys 

jatamamsi, 

Valerianaceae 

Palankasha Guggulu 

Jatamamsi va – 

Commiphora 

mukul, Burceraceae 

OR Nardostachys 

jatamamsi, 

Valerianaceae 

Guggulu Gokshurako 

Va - Commiphora 

mukul, Burceraceae 

Or Tribulus terrestris, 

Zygophyllaceae 

Ashokarohini - Katukaa - Picrorrhiza 

kurroa, 

Scrophullariaceae 

The properties of these drugs have been depicted in 

the table no. 2.
[13,14] 

Table 2: Properties of Sanjna Sthapaka Dashemani 

Drug Part 

used 

Rasa Vee

rya 

Vipa

ka 

Gun

a 

Propert

ies 

Hingu Oleo-

gum-

resin 

Katu, 

Tikta 

Ush

na 

Katu Tiksh

na 

Vata-

Kaphah

ara, 

Krimigh

na 

Kaitary

a - 

Parvata

nimba 

Root ---- ---- ---- ---- Vishaha

ra, 

Krimigh

na 

Kaitary

a - 

Katphal

am 

Bark Kash

aya, 

Tikta, 

Katu 

Ush

na 

Katu ---- Vata-

Kaphah

ara 

Arimed

a 

Bark Kash

aya 

Ush

na 

Katu ---- Kaphah

ara, 

Vishagh

na 

Vacha Rhizo

me 

Katu, 

Tikta 

Ush

na 

Katu Tiksh

na 

Apasma

ra, 

Kaphon

mada, 

Bhuta-

Jantu-

Anilaha

ra 

Choraka Root Mad

hura, 

Tikta, 

Katu 

Him

a 

Katu Lagh

u, 

Tiksh

na 

Kapha-

vatahar

a, 

Vishagh

na 

Vayasth

a - 

Brahmi 

Panch

anga 

Tikta, 

Kash

aya, 

Him

a 

Mad

hura 

Lagh

u 

Tridosh

ahara, 

Medhya 
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Mad

hura 

Golomi 

- 

Bhutake

shi 

Leaf ---- ---- ---- ---- ---- 

Jatila - 

Jatama

msi 

Rhizo

me 

Tikta, 

Kash

aya 

Him

a 

Mad

hura 

---- Tridosh

ahara, 

Medhya 

Palanka

sha - 

Guggul

u 

Gum-

resin 

Tikta, 

Kash

aya 

Ush

na 

Katu Vish

ada, 

Lagh

u, 

Ruks

ha, 

Suks

hma 

Tridosh

ahara, 

Krimigh

na  

Palanka

sha - 

Gokshur

a 

Root Mad

hura  

She

eta 

Mad

hura 

Lagh

u 

Vatahar

a 

Ashokar

ohini - 

Katuka 

Root, 

Rhizo

me 

Tikta Him

a 

Katu Ruks

ha, 

Lagh

u  

Krimigh

na 

The drugs for Sanjnasthapana are used in the form of 

Nasya, Anjana or Dhupana.
[15],[16]

 Most of the drugs 

mentioned in this group are having Tikta-Kashaya-

Katu Rasa, Katu Vipaka, Ushna Veerya and Laghu-

Ruksha Gunas. Some drugs are also having Tikshna 

and Sukshma Gunas. Sanjnanasha occurs due to 

blockage of Sukshma Srotas by Doshas.
[17]

 These drugs 

might help in removing the Srotorodha by their 

specific Doshaghna action. They might be exerting 

some irritant effect and thus help in bringing back the 

consciousness.  

A wide range of Medhya Dravyas have been described 

in our classical texts. Few drugs like Brahmi, Vacha, 

Shankhapushpi, Hingu, Lashuna, Jyotishmati are 

commonly used in clinical practice to treat different 

psychological conditions. While there are some drugs 

like Nirgundi, Bilwa, Eranda, Dhatura which are rarely 

used and their efficacy in this area is not yet explored.  

1. Brahmi - is having Tikta Kashaya Madhura Rasa, 

Madhura Vipaka, Sheeta Veerya and Tridoshahara 

action. The mode of action can be explained as 

follows: 

� In Unmada – when there is Dhatu Kshaya and 

Pitta Vriddhi w.r.t Tikshna, Ushna Guna, causing 

Mano Vikriti, Smritihani and Buddhi Vibhrama, 

Brahmi in the form of Swarasa or Ghrita  should 

be used. It does Pitta Shamana and Dhatu 

Poshana.  

Ksheena Manasasya Brimhanam Krutva Swakriyasu 

Yojayati.  

� But in case of Kaphapradhana Dosha along with 

Agnimandya, Brahmi should not be the drug of 

choice. In such cases drugs like Nirgundi and 

Vacha should be chosen.
[18] 

� Bacopa monnieri has been reported to repair 

damaged neurons by enhancing kinase activity, 

restoration of synaptic activity, ultimately 

enhancing nerve impulse transmission in brain. 

� It is also found that it decreases stress induced 

biochemical marker (heat shock proteins and lipid 

oxides) in all regions of brain. 

� The nootropic properties of brahmi have been 

reported to be possibly mediated by its 

constituents saponins, bacosides A & B through 

glutaminergic mechanism.
[19]

 

� Brahmi is found to act in Schizophrenia, possibly 

through dopaminergic mechanism. The main 

pathological changes taking place in Schizophrenia 

include increase in Dopamine level resulting in 

excess dopamine activity in mesolimbic system of 

Brain. There is also increase in 5-

hydroxytryptamine, the enzyme which is having 

modulatory effect on dopamine. These changes 

lead to hallucinations and dramatic psychological 

effects. The antipsychotic potential of a drug is 

directly proportional to the dopamine (D2) 

blocking and 5HT2 receptor blocking potential of 
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the drug.
[20]

 Bacopa monnieri might be acting in 

this way. 

� Role of herbs in psychosomatic disorders by 

KVRSS Ramgopal, Insights of Ay 2013 

(proceedings) states that the herbs like Brahmi, 

Shankhapushpi act by their nootropic property 

and the herbs like Lashuna, Vacha etc., act by 

their high anti-oxidant activity.   

2. Shankhapushpi -  has Kashaya Rasa, Madhura 

Vipaka, Ushnaveerya, Tridoshahara properties. It 

is mentioned as Medhya, Manasa Rogahrit, 

Rasayani and Smritikantibalaprada in the 

classics.
[13]

 In Unmada occurring due to Dhatu 

Kshaya and Vata Vridhi, Shankhapushpi can be 

used. Due to Madhura Vipaka, it does Brimhana 

of Dhatus, does Dhatu Vriddhi, Ojo Vriddhi and 

Bala Vriddhi. It also acts as Vatahara. Thus in 

Vatottara Manasaroga - Shankhapushpi is said to 

be the best whereas in Pittottara Manasaroga - 

Brahmi is best.  

Different studies on Evolvulus alsinoides have shown 

that 

� It has a potent anxiolytic activity in albino rats 

proved by elevated plus maze test, wherein the 

time spent in open arms of the maze increased 

after the administration of Evolvulus alsinoides 

extract. The open field exploratory behaviour also 

improved.
[21]

 

� The neuromuscular coordination decreased, 

indicating muscle relaxant activity.
[21]

 

� It was tested in amnestic rats using radial arm 

maze test (RAM) to find the food hole and by 

Barne’s maze test to find target hole. In both the 

tests, the performance improved after the 

administration of drug extract. Thus the drug has 

a positive role in improving cognitive functions in 

Amnesia.
[22]

 

� It is having higher free radical scavenging activity 

and cholinesterase enzyme inhibitory activity.
[23]

 

� It dose dependently prevents STZ induced 

cognitive impairment by reducing oxidative 

stress.
[23]

 

3. Vacha - has Katu Tikta Rasa, Katu Vipaka, Ushna 

Veerya, Kapha Vatahara and Pittavardhaka 

properties. It is said to be the drug of choice in 

Kaphaja Unmada. It is also described as Ayu- 

Medha-Smritikari. 

Apasmara Kaphonmada Bhuta Jantu Anilan Haret.
[13]

 

Vacha Ayurmedha Smritikari Raksho-Abhirakshini.
[18]

 

� Vacha, due to Ushna Veerya, acts as Kaphahara 

and increases Pitta. It probably potentiates 

Sadhaka Pitta and helps in Medha Vriddhi. It also 

does Vishodhana of Dhatuposhaka Sara Bhaga 

and thus helps in Ojo Vriddhi.
[18]

 

� Dementia - is a psychological condition caused 

due to decreased cholinergic activity in brain. 

Acorus calamus has been proved to be a 

cholinergic drug of plant origin. 

� It acts as a stimulant and nootropic.
[24]

 

� It has also shown a very high antioxidant activity. 

� Alpha and beta asarones isolated from the drug 

have been found to posssess sedative, CNS 

depressant, behaviour modifying, anticonvulsant 

and memory enhancing abilities.
[25]

 

4. Hingu has Katu Rasa, Katu Vipaka, Ushna Veerya 

and Kapha Vata Shamaka properties. It is the 

main ingredient in many formulations used in the 

treatment of Unmada. In Unmada associated with 

Sanjna Vibhrama, Hingu Churna with Madhu 

administered internally or as Anjana, removes the 

Avarana caused by Kapha Dosha on Sanjnavaha 

Srotas. It does Shodhana of Pranavaha and 

Sanjnavaha Srotas, resulting in Prana and Udana 

Vayu Anulomana, thus bringing about the effect 

of Sanjna Sthapana.
[18]

 

� Ferula foetida has been recently found to have 

neuro protective properties.  

� It acts as a sedative and a stimulant.
[25]

 

5. Jatamansi - has Tikta Kashaya Madhura Rasa, 

Madhura Vipaka, Sheeta Veerya and Tridoshahara 

properties. It is said to nourish the Manas and 

increase Satva Guna. 
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Chetah Prinayati. Satvagunasya Vardhanam Karoti. 

� In Tridoshaja Unmada, Jatamansi Churna acts as 

Tridoshahara. It removes Sroto Avarana and does 

Sroto Shuddhi, thus resulting in Dhatu Poshana 

and Ojo Vriddhi. It also acts as Rakshoghna and 

Nidrakara.
[18]

 

� Valeriana wallichii - Causes sedation by increasing 

Brain’s GABA level. Increase in GABA level 

promotes a great night’s rest. It calms anxiety. 

� This mode of action is similar to that of 

Alprazolam and Diazepam. 

� It can be used as a safe Psychotropic drug.
[25]

 

6. Jyotishmati - is having Katu Tikta Rasa, Katu 

Vipaka, Ushna Veerya and Vata Kaphahara 

properties. The mode of action is similar to that of 

Vacha. Due to Ushna Tikshna Guna – does Pitta 

Vriddhi, potentiates Sadhaka Pitta and results in 

Medha and Smriti Vriddhi.
[18]

 

� Celastrus paniculatus - Seed oil reversed 

scopolamine induced memory impairment (in 

navigational memory task) in young adult rats.
[25]

 

� An Ayurvedic proprietary product, MENTAT is 

proved to act in a similar way.
[24]

  

7. Kushmanda - unlike the above mentioned drugs, 

possesses Madhura Rasa and Vipaka,  Naati 

Sheeta Veerya (Pakva Phala), Laghu, Dipana and 

specifically mentioned as Chetorogahrit 

(Unmadahara).
[13]

 

� Benincasa hispida - has been proved to possess 

Anxiolytic effects by Elevated plus maze test and 

light dark transition test in mice. 

� It helps in the reduction of spontaneous motor 

activity (actophotometer) 

� It also possesses Anti depressant activity 

� It has been found to increases Antioxidants in 

different areas of Brain.
[26]

 

8. Sarpagandha - possesses Tikta Katu Rasa, Katu 

Vipaka, Ushna Veerya and Kapha Vatahara 

properties. Tikta Rasa does Ama Pachana and 

Dhatu Poshana, helps in Ojo Vriddhi. Also acts as 

Nidrakara by Prabhava.
[13]

 

� Rauwolfia serpentina is said to possess a potent 

Anxiolytic activity. 

� It relieves stress, irritability, excitement and 

aggression. 

� It is also having antihypertensive properties. 

� Used in anxiety, schizophrenia and psychosis.
[25]

 

9. Nirgundi - mainly acts as Vata Kaphahara and 

Smritidaa. It helps to resolve Nidranasha. It also 

acts as Krimighna. It is good in Unmada due to 

Vataprakopa. 
[13]

  

10. Yashtimadhu - has Madhura Rasa, Sheeta Veerya 

and has been mentioned under Medhya 

Rasayana.
[27]

 

11. Kushta is having Katu Swadu Tikta Rasa, Ushna 

Veerya.
[13]

 It is an important ingredient of 

different formulations used in Unmada.
[15,16]

 

� Alzheimer’s disease is a condition characterised 

by abnormal aggregation of Amyloidal B peptides 

into insoluble fibrils called Amyloidal plaques. 

� Glycirrhiza glabra and Saussurea lappa - prevent 

aggregation of peptides and help in the 

dissociation of formed plaques. (Aggregation 

status monitored by thioflavin T fluorescence 

assay).
[28]

 

12. Katuki - has Tikta Rasa, Katu Vipaka, Sheeta 

Veerya and Kapha-Pitta Shamaka effects. Tikta 

Rasa - does Agni Dipana and Ama Pachana. Rasa 

Dhatu is formed properly, which inturn does 

Poshana of Hridaya and Ojo Vriddhi.  

� Picrorhiza kurroa has shown antioxidant and 

immunomodulatory activities.
[29]

 

13. Amalaki is having Alavana Pancharasa, Madhura 

Vipaka, Sheeta Veerya and acts as Tridoshahara. It 

is a well known drug possessing Rasayana 

effect.
[13]

 

� Emblica officinalis is helpful in anxiety, agitation 

� Bipolar depression 
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� Memory loss and insomnia
[25]

 

14. Ashwagandha - has Tikta Kashaya Rasa, Ushna 

Veerya, Vatahara, Balya and Rasayana actions.
[13] 

� Withania somnifera is useful in 

neurodegenerative disorders. 

� It has cognition enhancing properties. 

� It is very useful in anxiety, depression and 

Alzheimer's diseases
[25]

 

15. Guduchi - possesses Katu Tikta Kashaya Rasa, 

Madhura Vipaka, Sheeta Veerya and Tridoshahara 

properties. It has been described as Rasayani and 

Medhya.
[13],[27]

 

� Tinospora cordifolia individually and in 

combination with Bacopa monnieri and Evolvulus 

alsinoides, showed improvement in cognitive 

functions.
[22]

 

16. Vatsanabha - Aconitum ferox - Contains alkaloids 

of fear and panic. It acts as sedative.
[25]

 

17. Bilva - Flavanoids present in Aegle marmelos are 

said to be responsible for anxiolytic effect through 

benzodiazipine receptors. It is a safe and effective 

drug.
[25]

 

18. Eranda - Ricinine, an alkaloid obtained from the 

extract of pericarp of castor bean (Ricinus 

communis) has shown memory enhancing 

properties.
[25]

 

19. Kupilu - Strychnos nuxvomica - Strychnine and 

Brucine alkaloids present in the drug help in 

depression and stress.
[25]

 

20. Dhatura metel - High scopolamine production 

increases heart rate and induces relaxation in 

muscles.
[25]

 

21. Chandana, Usheera - Due to Sheeta Veerya exert 

Jeevana effect, do Murcha Apanayana and Prana 

Dharana. They help to resolve Unmada, 

Madatyaya and Murcha.
[18]

 

� Santalum album has been found to possess 

nootropic effect. The sandalwood oil and alcoholic 

extracts have been proved to have sedative 

effect. The oil has a relaxing effect on the nerves 

and is used in agitated emotional states causing 

headaches, insomnia and nervous breakdown. 

The santalols have Central Nervous system 

depressant effects. Alpha santalol was shown to 

be a strong antagonist of dopamine D2 and 

serotonine 5HT2A receptor binding. The effect of 

alpha santalol was same as that of 

chlorpromazine as an antipsychotic agent.
[30]

 

� Vetiveria zizanoides oil has been proved to be 

having a potent antioxidant activity.
[31]

  

22. Snuhi - is mentioned to be having Katu Rasa, Katu 

Vipaka, Ushna Veerya, Tikshna, Guruguna, Kapha-

Vatahara, Pitta Prakopaka and Unmadahara 

properties.
[13]

 Though Snuhi is not used for the 

treatment of psychological disorders in clinical 

practice, it has been found that the plants of 

euphorbiaceae have CNS depressant action.
[25]

 

Amla Phala Rasa is an ingredient in some of the 

formulations like Lashunadi Ghrita
[27]

 used in the 

treatment of Unmada. Amla Rasa is having the action 

of Indriya Tarpana, Mano Bodhana and is said to be 

Hridya. It also has potent Vatahara action. Viguna 

Vatam Swamargam Anayati.
[18]

 

Vitamin C is an anti-oxidant that protects against 

cellular damage due to inflammation or highly 

reactive oxygen free  radicals. It inhibits peroxidation 

of Phospholipids.
[32]

 

Vit C supplement in Schizophrenia - a study reported a 

decrease in the Brief Psychiatric Rating Scale (BPRS) 

and Positive and Negative Syndrome Scale (PANSS) 

scores among patients on antipsychotic treatment 

after supplementation with Vitamin C, Vitamin E and 

Omega 3 fatty acids.
[33]

 But since the supplement was 

given in combination, it is difficult to conclude 

whether the effect is due to Vitamin C alone. Another 

important thing is to decide whether vitamin 

supplementation is necessary in all cases of Psychosis. 

Seeing the prominent Vatahara action of Amla Rasa, 

we can opt Vitamin C supplementation in Vata 

predominant conditions of Unmada. 

23. Purana Ghrita is mentioned as Tridoshahara, 

Grahanashaka. The one which is 10 years old has 
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Katu Tikta Rasa, Ugra Gandha and the one which 

is 100 yrs old is  similar to Laksha Rasa in 

appearance, Sheeta, Sarvagrahapaha and 

Medhya. Both the types are good in Unmada and 

Apasmara.
[27]

 

� Ghee is rich in antioxidants. 

� It doesn’t go rancid for a long time. 

� It is rich in CLA - Conjugated linoleic acid which 

causes lymphocyte proliferation and increases 

macrophage phagocytosis. These 

(immunomodulatory) effects of CLA on cellular 

immunity were reported to persist for some time 

beyond the period of dietary supplementation.
[34]

 

24. Panchagavya - the Ghrita prepared from 

Gomutra, Gomaya, Godadhi, Goghrita and 

Godugdha is very commonly used in clinical 

practice for a wide range of psychological 

disorders. The combination is having Tridoshahara 

effect and hence can be used in a wide range of 

psychiatric conditions. The properties of the 

ingredients as per the classics is as follows: 

� Gomutra - Medhya  

� Godugdha - Jara and Samasta Rogahara  

� Godadhi - Amla, Hridya  

� Goghrita - Medha, Ojo Vardhaka
[13]

 

� Panchagavya Ghrita has been proved to be having 

Immuno modulatory effect. It is found to enhance 

both cellular and humoral immune responses by 

upregulating the lymphocyte proliferation activity, 

secretion of cytokines and macrophage activity 

and reducing apoptosis in lymphocytes. They act 

as antiaging agents by preventing the free radical 

formation and efficiently repairing the damaged 

DNA.
[35]

  

CONCLUSION 

Thus the treatment in Unmada should include specific 

Doshahara Chikitsa and use of Medhya Dravyas along 

with Adravya Chikitsa in order to effect maximum 

cure. Not only the Shareerika Doshas like Vata-Pitta-

Kapha but also the Manasika Gunas like Satva-Raja 

and Tama need to be assessed and the treatment 

should be planned. Among the wide range of Medhya 

Dravyas mentioned in the classics, depending on the 

Dosha predominance in a given patient, the most 

suitable drug can be selected. The Medhya Dravyas 

can be combined with other Doshghna Dravyas eg., 

combining with Amla Phala Rasa for the treatment of 

Vataja Unmada and using Pittahara Dravyas like 

Chandana, Usheera in case of Pitta predominant 

conditions. In all the cases, emotional support and 

counselling is most important to help the patient 

come out of the clutches of the disease. Balancing the 

Trigunas by following the rules told under Achara 

Rasayana and controlling the Tridoshas by 

appropriate Ahara-Vihara shall help the patient lead a 

normal life. 
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ABSTRACT
Introduction: Dengue is potentially a fatal illness prevalent in 
the tropical regions of the world, and an outbreak of this lead to 
serious complications like dengue shock syndrome and dengue 
hemorrhagic syndrome. Development of a precise solution/
formulation for dengue is highly essential and is the need of 
the hour. In this endeavor, a polyherbal ayurvedic formulation  
was identified and used as an adjuvant to the existing treat-
ment protocol by World Health Organization (WHO) (standard 
care) for dengue. The objective of this study was to observe 
the platelet trends and prevention of complications in dengue 
patients and also to evaluate the improvement in clinical signs 
and symptoms with minimum recovery days.

Materials and Methods: An observational retrospective 
cohort design was adopted. Thirty-five patients of either sex, 
of age between 16 and 60 years, were selected from Shri BMK 
Ayurveda Mahavidyalaya, JN Medical College and Dr. Prabha-
kar Kore Hospital and Medical Research Centre of KLE Higher 
Education and Research Centre, Belagavi. The case records 
belonging to dengue patients who were confirmed by positive 
NS-1 antigen or IgM test with thrombocytopenia, and classical 
features of dengue who were treated with standard care sug-
gested by WHO along with Polyherbal Ayurvedic formulation 
decoction in the dose of 40 ml twice a day for ten days and 
were followed up further for atleast four days.

Results: Platelet count has increased in all patients. Significant 
progressive increase in platelet count was observed from 1st 
to 5th day which was statistically significant when value of 
3rd day was compared to that of 5th day. Early improvement 
in clinical features of dengue was observed, and no case of 
complications was noticed.

Conclusion: The polyherbal Ayurvedic formulation decoction 
and WHO prescribed standard care is seen as a good adjuvant 

for dengue which showed a potential increase in platelet count 
and speedy recovery of patients.

Keywords: Ayurveda, Dengue, Thrombocytopenia.
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INTRODUCTION

Dengue is a mosquito-borne acute systemic viral infection 
caused by the dengue virus (DEN). The virus DEN is a 
positive single-stranded RNA virus consisting of four 
distinct serotypes, DEN-1 to DEN-4. The latest studies 
have found an additional distinct virus namely, DENV-
5.1,2 Dengue occurs in tropical countries, where over 3.6 
billion people are at risk of dengue3 with over 50 million 
infections occurring across 100 countries globally.4 In 
India, large numbers of cases are reported in metropoli-
tan cities. Rural India is also affected by a large extent. 
The fatality caused by dengue is very high amongst the 
children. Notably, India reported an annual average of 
20,474 dengue cases and 132 deaths by the disease in 2006-
2012. According to National Vector Borne Disease Control
Programme (NVBDCP) the worst affected areas in India
in 2014 (till November) were Maharashtra, Kerala, and 
Punjab with a range of 33320 cases and 86 deaths.5 
Dengue is endemic, fastest spreading disease which is 
of a serious concern worldwide at the present scenario. 
Dengue may become fatal due to plasma leakage, fluid 
accumulation, respiratory distress, severe bleeding, or 
organ impairment. Thrombocytopenia is a hallmark of 
acute dengue infection which normalizes with recovery, 
and it has always been one of the criteria used by WHO 
as a potential indicator of clinical severity.6,7 As per 
WHO guidelines in 2009 the definition of severe dengue 
generally describes the rapid decline in platelet count.8 
Although, there is no specific treatment for dengue, In 
the absence of proper care, the case fatality rate can be 
high at 20% in patients with severe dengue.

The clinical picture of dengue may be compared to a 
type of Sannipataj jwara8 – a variety of pyrexia mentioned 
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in Ayurveda, presenting with cardinal features viz. 

jwara (pyexia), shira shula (headache), nirbhugne lochana 

(retro-orbital pain), asthi-sandhi shula (arthralgia), chhardi 

(vomiting), kotha/rakta mandalotapatti (rashes). Hence, the 

drugs mentioned for the management of sannipataj jwara 

are planned to provide in dengue fever.

Thrombocytopenia is a constant manifestation of 

dengue fever, which often leads to life-threatening severe 

dengue manifested as dengue hemorrhagic fever (DHF) 

and the dengue shock syndrome (DSS). Both hemorrhagic 

diathesis and circulatory collapse are the fatal complica-

tions of the dengue infection.9

The ingredients of this formulation and traditional 

combination are frequently used by Ayurveda physi-

cians in such conditions; hence the study was designed 

to document the efficacy of the Ayurvedic formulation 

in the management of dengue. 

MATERIALS AND METHODS

An observational retrospective cohort design was 

adopted. Thirty-five patients of either sex, of age between 

16 and 60 years, were selected from Shri BMK Ayurveda 

Mahavidyalaya, JN Medical College and Dr. Prabhakar 

Kore Hospital and Medical Research Centre of KLE 

Higher Education and Research Centre, Belagavi. As 

the study was done by data mining of old case records 

and identity or personal details of any patient were not 

revealed in the study. Hence, the ethical committee of 

our institute granted consent waiver. The case records 

belonging to dengue patients who were confirmed by 

positive NS-1 antigen or IgM test with thrombocytopenia, 

and classical features of dengue who were treated  with 

standard care suggested by WHO10 along with poly-

herbal Ayurvedic formulation decoction in the dose of 40 

ml twice a day for ten days. Many patients have been suc-

cessfully treated with the study drug during this period 

but only the patients who have shown 100% drug compli-

ance with proper documentation of clinical criteria under 

study during treatment and were followed up further for 

at least four days, were considered for the study. 

The objective of the study was to observe the changes 

in platelet count, improvement in clinical signs and 

symptoms and development of complications if any. 

Ethical clearance with consent waiver is taken from the 

Ethics Committee for Research on Human Subjects, KLE 

University Belagavi before the retrospective study.

Preparation of Ayurvedic Formulation for Oral 
Administration11

Ayurvedic formulation given to the patient was prepared 
by adding 40 grams of the powder to 640 ml of water  
(1 part of drug: 16 parts of water) and made into a decoc-
tion. This mixture was boiled on a low flame until the 
volume reduced to one eighth (80 ml) of total volume. This 
was filtered and collected in a sterile container. Eighty 
milliliters of the filtrate was given orally twice a day (40 
ml at morning time and 40 ml at night time) after food.

RESULTS

Of the total 35 patients under observation different 
symptoms were found in all to be clinically categorized 
as fengue. Jwara (pyrexia) was found in 20 patients only, 
though clinically it should have been in all. The observa-
tion was hindered as few patients had taken antipyretic 
as a self-precaution. However, all were tested positive for 
NS-1 antigen or IgM. 

It was observed that most of the clinical features sub-
sided in the initial five days after intervention. Out of 20 
patients, jwara (fever) subsided in 14 patients on the 2nd 
day itself and gradually fever subsided in three, two and 
one patient on 3rd, 4th and 6th day respectively. There 
were 14 patients exhibiting Asthi–sandhi shula (arthralgia) 
and in six, two, five and one patient, it subsided on 2nd 
day, 3rd day, 4th and 6th day respectively. Twenty-three 
patients showed symptoms of Shirasula (headache) and 
relief in symptoms were observed in twelve, four, six 
and one patient on the 2nd, 3rd, 4th and 6th day respec-
tively. The symptoms of angasthaliyata (body ache) were 
observed in 20 patients and it subsided in five, four, 
three, six and one patients on 2nd to 6th and 14th day 
respectively. It was also observed that Swasa kasa (respi-
ratory symptoms) was exhibited in nine patients, which 
subsided in three, three, one, one and one patients on 
2nd, 3rd, 4th, 5th and 6th day respectively. Of the seven 
patients exhibiting Raktamandalotpatti (urticarial rashes), 
the symptoms subsided in one,  three, one, one, and one 
patients on 2nd to 7th day respectively. Nirbhugne lochne 
(retro-orbital pain) was exhibited by 11 patients in total, 
which subsided in nine and two patients on 3rd and 
4th day respectively. The overall result showed early 
improvement in clinical findings (Fig. 1).

In the present study, 2.8% patients were having plate-
let count less than 5000/microliter, 28% patients were 
having between 5000-20000/microliter, 34.2% patients 
were having between 20000 to 50000/microliter and 
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rest 34% patients were having between 50000–1,50000/ 
microliter of blood. 

In 27 patients there has been a substantial increase 
in blood platelet count. Average platelet count on the 
baseline of these 27 patients was 48.62 thousand per 
microliter which rose to 80.81 thousand per micro liter 
on the 3 rd day and further increased to 145.70 thousand 
per microliter on 5th day. From 1st to 3rd day the mean 
increase was 66.21% which increased by 80.30% from 3rd 
day to 5 th day (Fig. 2). There were also few cases whose 
response to medicine was not as anticipated up to 5th day, 
8.5% of cases under observation showed sign of downfall 
in blood platelet count when observed on day 3 and day 
5 respectively. Subsequently, the cases showed improve-
ment from day 6 onwards. There were 14.2% cases which 
showed minimal change in platelet count up to 5th day; 
however, all the patients on subsequent days showed a 
positive increase in platelet count.

 On comparison of platelet count, on 1st to 5th day 
and 3rd to 5th day, the result was statistically significant 
p < 0.05 (Table 1). The significant result implies that 
the patients administered with Ayurveda formulation 
decoction along with standard care helped in increasing 
platelet count drastically without any adverse reaction.

Table 1: p-value for the comparison by one way ANOVA test

Days Results p-value
1st  day and 3rd day 0.2633 p >   0.05

1st day and 5th day 0.0010 p < 0.05

3rd  day and 5th day 0.0010 p < 0.05

DISCUSSION

The early improvement observed in clinical features 
might be due to a decoction of the Ayurveda formula-
tion. The ingredients of the formulation are Tikta drvaya12 

(drugs bitter in taste), which has pharmacological 
activities as antipyretic, antiviral, analgesic and immune-
modulatory action. Drugs also have a hepato-protective 
action that averted multi-organ failure.
 Significant improvement was noted in platelet count, 
and this may be attributed to immuno-modulatory and 
anti-viral effects of drugs present. In dengue, a patient 
immuno-modulation plays an important role for the pro-
duction and the destruction of platelets because, in the 
presence of virus-specific antibody, the virus binds to the 
platelets and causes the immune mediated destruction 
of the platelet. On treatment with the standard care and 
the Ayurvedic formulation, all the symptoms subsided 
within seven days. On overall observation of the study, 
no patients reported serious complications like dengue 
hemorrhagic syndrome (DHS), dengue shock syndrome 
(DSS), as the Ayurvedic formulation also contains herbs 

Fig. 1: Relief pattern of various clinical features observed day wise 

Fig.2: Increase in average platelet count during the  
treatment
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which are effective in raktapitta13 (bleeding disorder) 
which might have helped to check capillary plasma 
leakage by having hemostatic action.

CONCLUSION

The polyherbal Ayurvedic formulation is found to be a 
good adjuvant and induces a rapid increase in platelet 
count and speedy improvement in clinical features. No 
fatality was observed. The drug did not produce any 
adverse drug reaction (ADR) and medicine was well 
tolerated. However, few patients noticed difficulty in 
palatability of decoction. Taking leads on benefits of 
this intervention obtained from the clinical observa-
tions, CCRAS has developed a coded formulation for 
the clinical management of dengue through systematic 
drug development process viz. standardization, quality 
assurance, preclinical safety studies. The preclinical 
safety studies have revealed the safety of the formulation 
while a double-blind randomized control trial as add on 
therapy to standard conventional management of dengue 
is under progress. 

CONTRIBUTORY ROLE

Professor Vaidya K.S. Dhiman and Dr Manoj Nesari 
conceptualized and designed the intervention. Dr N. 
Srikanth coordinated and supervised the study. Professor 
B.S. Prasad, Dr V.A. Kothiwale, Dr Rekha Patil, Sukumar 
Nandigoudar, and Dr S.L. Hoti were involved in retro-
spective cohort analysis and study. Dr Shruti Khanduri 
and Dr. B.S. Sharma were involved in the preparation of 
the formulating.

ACKNOWLEDGMENTS 

The authors are thankful to Dr S.N. Gaidhani (Assistant 
Director–Pharmacology), Dr A.K. Mangal (Assistant 
Director–Pharmacognosy) and Dr Ravidra Singh (Assis-
tant Director–Chemistry) for rendering their inputs in 
formulation of the test drug. They are also thankful to 
Dr. Pradnya Patil for her participation in clinical trial 
and Dr. Rinky Thakur (Research Officer–Ayurveda) for 
support in preparation of this document.

REFERENCES

 1.  Mustafa MS, Rasotgi V, Jain S, Gupta V. Discovery of fifth 
sero type of dengue virus (DENV05): A new health dilemma 
in dengue control. Med J Armed Forces India 2015;71(1):67-70.

 2.  Messina JP, Brady OJ, Scott TW, Zou C, Pigott DM, Duda 
KA, Bhatt S, Katzelnick L, Howes RE, Battle KE, et.al. Global 
spread of dengue virus types: mapping the 70 years history. 
Trends Microbiol. 2014;22(3):138-146.

 3.  Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, Moyes 
CL, Drake JM, Brownstein JS, Hoen AG, Sankoh O, et.al. 
The global distribution of and burden of dengue. Nature 
2013;496(7446):504-507.

 4.  World Health Organisation: Comprehensive Guidelines for 
Prevention and Control of Dengue and Dengue Hemorrhagic 
Fever. Revised and Expanded Edition. New Delhi: World 
Health Organization, Regional Office for South-East Asia, 
2011.

 5.  National Guidelines for Clinical management of dengue 
fever. By National Vector Born Disease Control Programme. 
World Health Organization; 2014. Available on: http://
nvbdcp.gov.in/WriteReadData/l892s/Dengue-National-
Guidelines-2014.

 6.  Nathan MB, Dayal-Drager R, Guzman M. Chapter 1: Epi-
demiology, Burden of Disease and Transmission. In: Ciceri 
K, Tissot P, et. al. Editors. Dengue guidelines for diagnosis, 
treatment, prevention and control - New edition. Geneva: 
World Health Orga nization; 2009.p.11.

 7.  Jayashree K, Manasa GC, Pallavi O, Manjunath GV. Evalu-
ation of platelets as predictive parameters in dengue fever. 
Indian J Hematol Blood Transfuse. 2011;27(3):127-30.

 8. Sharma RK, Dash B; editor. Agnivesa’s Charaka Samhita, 
Chikitsa Sthana, Ch. 3; Vol.III. Varanasi: Chaukhambha 
Publications.138.

 9. Bandyopadhyay S, Lum LC, Kroeger A. Classifying dengue: 
a review of the difficulties in using the WHO case classifica-
tion for dengue haemorrhagic fever. Trop Med Int Health. 
2006;11(8):1238-55.

 10. Deen J, Lum L, Martinez E, Tan LH. Chapter 2: Clinical man-
agement and delivery of clinical services. In: Ciceri K, Tissot 
P, et. al. Editors. Dengue guidelines for diagnosis, treatment, 
prevention and control - New edition. Geneva: World Health 
Orga nization; 2009.p.27-8.

 11. Rao GP; translator. Sharngadhara Samhita of Sharangadhara-
chaya, Chapter 2. New Delhi: Chaukhambha Publications.71.

 12. Tripathi B, Deshpande P, editor. Charak Samhita of Agnive-
sha, Chikitsa Sthana, Chapter 3 (Volume II). Varanasi: 
Chaukhamba Surbharati Prakashan. 218.

 13. Tripathi B, Deshpande P, editor. Charak Samhita of Agnive-
sha, Chikitsa Sthana, Chapter 3 (Volume II). Varanasi: 
Chaukhamba Surbharati Prakashan. 237.



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426 

Volume 8 Issue 12, December 2019 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Mullerian Duct Anomaly - A Case Report 
 

Dr. Komal Itkari
1
, Dr. Asha Hosur

2 

 
1PG Scholar, Department Kayachikitsa (Rasayana-Vajikarana), India 

2MS (Ayu), Ph.D2, Associate Professor, Department of Stree Roga Prasooti Tantra, India 

 

Abstract: Congenital abnormalities are usually the rare cases seen in day to day practice, Mullerian Duct Anomaly is one among them, 

Prevalence shows 0.001 in 10% population are diagnosed under this disorder as it is asymptomatic and is diagnosed accidently. Beeja 

and Beejabhagaavyava can be considered in Ayurveda as they are involved in the formation of organ during Garbhdana and any 

vitiation of doshas during this process leads to garbhavikruti and yonivyapad. Though these anomalies are asymptomatic, they have 

major impact on female reproductive system and cause some major issues like abortion, infertility, primary amenorrhoea and menstrual 

irregularities. HSG, USG and MRI are the investigations used to diagnose such cases and for accurate results. Hence a case has been 

report and made an effort to understand the concept. 

 

Keywords: Mullerian Duct Anomaly, Beeja and Beejabhaga, varta, vandhya 

 

1. Case Report 
 

A patient aged 28years from Ghataprabha a house wife with 

opd no-5309, visited prasootiopd on 19/3/18 with complaints 

of irregular menstruation since menarche and no issues since 

2 years. She is a known case of PCOD. On physical 

examination her vitals were stable and local examination 

(per vagina &per speculum) was done and there were no 

abnormal findings. She underwent USG on (19/3/18) which 

showed the impression as uterus-Endometrium thickened, 

central position(12mm), Right ovary finding shows -4.5x3.0 

x 3.4 & 25ml volume with small (2-4mm) sized follicles in 

periphery with increased echogenicity, Left ovary showed 

the impression as not visualised. She was advised to undergo 

MRI pelvis for the confirmatory of USG reports. The MRI 

pelvis showed the impression as few sub-endometrial cysts, 

non-visualised left ovary, bulky right ovary with polycystic 

pattern. 
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2. Introduction 
 

2.1 Incidence of MDA 

 

The Mullerian duct anomalies among the general population 

is 3-4%.Amongst them; Agenesis -4%, Unicornate-10%, 

Uterine didelphys-8%, bicornate uterus-26%, septate-35%, 

arcuate-18%. (IAMJ) 

 

The Mullerian ducts are the primordial anlage of the female 

reproductive tract. The fallopian tubes, uterus, the uterine 

cervix and the superior aspect of the vagina are formed by 

the mullerian duct system
1 

(Catherine L Minto et al 2003). 

The obstetricians and gynaecologists now a days are 

encountering some developmental anomalies caused by 

Mullerian duct system which leads to some fascinating 

disorders. The prevalence of these anomalies ranges from 

0.001 to 10% in the general population and from 8-10% in 

women with an adverse reproductive history
2
.(Kowsalaya et 

al, 2014) 

 

These abnormalities are usually observed after the onset of 

puberty and mostly accidently. A wide variety of 

malformations can occur when this system is disrupted. 

Mullerian agenesis, a congenital malformation of the genital 

tract is the second most common cause for primary 

amenorrhoea. Diagnosis of MDA’s is clinically important 

because of the high risk of infertility and miscarriage.15% of 

women experience recurrent miscarriages
3 

(Folch M et al 

2000). 

 

In Ayurveda it is explained that the beeja and its component 

plays an important role in the formation of organs and 

particular parts consequently develops into the specific part. 

The specific organ which is not developed properly could be 

because of the vitiation of beejabhagaavayava and 

sometimes due to vatadosha which hampers the 

development of reproductive organs
4
. 

 

Beeja Dushti- 

During pregnancy the aggravated vata in mother affects 

artavarupa, beeja during garbhadana which leads to 

abnormalities of beeja, atma, karma, ashaya, bala, ahara and 

vihara, and thus produces abnormalities of fetus. 

Yonivyapad like sandiyonivyapad, suchimukhiyonivyapad 

are lead due to abnormality in beeja
5
. 

 

Beeja Bhaga Dushti 

Garbhangavikruti depends upon the condition of beeja, 

whatever part of the beeja is defective, the part of the body 

developing from that portion of beeja will be abnormal. 

Vitiation of beejabhaga is responsible for the formation of 

reproductive organs (uterus, fallopian tube, cervix and 

vagina) leads to improper formation of that particular organ 

which exhibits congenital deformities of female genital 

organs leading to reproductive failure. 

 

Clinical Diagnosis 

Majority of uterine anomalies are unnoticed until puberty- 

 At puberty-Primary amenorrhoea, primary dysmenorrhoea 

are the menstrual abnormalities which are typically 

observed in few cases 

 At childbearing age/ Fertile age-Miscarriage, abortion and 

infertility are the complaints basically seen. 

 

These anomalies are rarely discovered during imaging 

evaluation for another condition or during any surgical 

intervention. 

 

Clinical Investigations 

Investigations which are helpful in the clearance of the 

diagnosis are HSG, 3D –USG, MRI. 

 

 HSG method is used to evaluate the cervical canal, uterine 

cavity and fallopian tube. Its efficacy in diagnosing 

anomalies is debatable(IAMJ)  

 3D-USG shows high specificity and sensitivity in 

evaluations on all uterine anomalies. 

 MRI provides high resolution images of the uterine body, 

fundus and internal structure. 

 

3. Discussion 
 

Reproductive abnormalities caused due to Mullerian Duct 

anomaly are difficult cases to diagnose; as usually they are 

asymptomatic in individuals but has great impact on women 

sometimes as these causes some of the signs and symptoms 

like menstrual irregularity, abortions and infertility. In 

Ayurveda Beeja, Beeja Bhaga Avayava concept can be 

considered as these play an important role in the formation 

of organs and due to vitiation of doshasbeeja, 

beejabhagaavayava gets affected. Beejadushti and 

beejabhagadushti causes garbhavikruti and yonivyapad. 

Accurate diagnosis and investigations is required to find out 

such deformities. In classics such conditions are explained 

as asadhya to treat.  

 

As explained by acharyacharak Varta indicates congenital 

abnormality of uterus due to involvement of 

Beejabhagabayava and thus can be taken into consideration. 

Further, involvement of Beejabhaga highlights absence of 

streekarabhava, this can be understood with primary and 

secondary infertility involving chromosomal aberration. 

 

Vandhyaa is the condition occurs due to abnormality in 

Beejabhaga. Acgharya Susruta mentioned it as yoni vyapat 

which indicates female infertility caused primary 

amenorrhea due to congenital absence or distinct anomalies 

in uterus as well as ovary.
7 

 

4. Conclusion 
 

Mullerian Duct Anomaly is a rare disorder, though such 

cases are been reported and these anomalies have an impact 

on female reproductive system and causes menstrual 

irregularity, infertility (Primary &Secondary) therefore we 

have made an effort to put light on this concept by reporting 

a case above. A proper knowledge about these abnormalities 

is necessary for further diagnosis and treatment.  
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ABSTRACT 

Talisadi Churna is a compound herbal formulation extensively used in disorders of upper 
respiratory tract and Gastro-intestinal tract. Formulation has greater demand due to its 
simple combination, therapeutic efficacy and methods of preparation and packaging due to 
which multiple companies prepare the formulation with due precision and safety 
evaluation. A current study was taken to evaluate in-house prepared sample of Talisadi 
Churna as per the AFI protocol and was compared to 3 different market samples. All the 
samples of Talisadi Churna were subjected to physico-chemical, preliminary phyto-chemical 
analysis and TLC. The study reveals that there is a significant difference is seen in the 
physico-chemical analysis and TLC, but there is no significant difference is seen in the 
preliminary phyto-chemical analysis. 

KEYWORDS: Talisadi Churna, Physico- chemical, Preliminary Photo-chemical analysis, TLC. 

INTRODUCTION 

World Health organization (WHO) has 
accepted the importance of traditional and 
alternative medicines in the Health sector and is now 
encourages recommends and promotes traditional/ 
herbal remedies in national health care programs 
because these drugs are easily available at low cost, 
safe and people have faith in them.[1] Currently 88% 
of the world’s inhabitants rely mainly on traditional 
medicine for their primary health care.[2] This has 
significantly increased the Global demand to produce 
and supply medications in large scale quantity with 
maintaining their basic principles and efficacy with 
Standard quality and control. 

Standardization of herbal formulations is 
essential in order to assess the quality of drugs based 
on the concentration of their active principles and 
thereby justify the acceptability of herbal 
formulations in modern system of medicine.[3] 
Standardization of herbal drugs comprises of total 
information and controls to guarantee consistent 
composition of all herbals including analytical 
operations for identification, marker based 
estimation and assay of active principles. Quality 
evaluation of herbal preparation is a fundamental 
requirement of industry and other organizations 
dealing with Ayurvedic and herbal products.[4] They 

are becoming less potent due to unavailability of 
genuine drugs and lot of adulterations. So there is a 
need to evaluate the herbal products in order to 
check the genuineness. 

Talisadi Churna[5] is a poly herbal Ayurvedic 
preparation widely used as a good appetizer as well 
as digestive and also used in respiratory and gastro 
intestinal ailments. In the present study, an attempt 
has been made to check the comparative physico-
chemical and phyto-chemical properties of Talisadi 
Churna (prepared in house) with special reference to 
different market samples. 

Aims and Objectives 

To compare the Physico-chemical and 
Preliminary phyto-chemical analysis of Talisadi 
Churna with reference to different market samples. 

Materials and Methods 

Collection of Raw Materials 

Raw materials are procured from Available 
sources for the preparation of Talisadi Churna (in-
house) and authenticated by experts in Central 
Research Laboratory, Belgaum. Three different 
market samples of Talisadi Churna were collected 
from Ayurvedic medical shops of Belgaum local 
market.  
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Preparation of Talisadi Churna 

1) All the completely dried drugs namely Talisa, 
Maricha, Shunthi, Pippali, Vamshalochana, Twak, 
Ela and Khandasharkara are made into fine 
powders separately and sieved through no 120 
mesh separately. 

2) All the fine powders were mixed homogeneously 
to prepare Talisadi Churna as per Ayurvedic 
Formulary of India. (Table 1) 

3) This is considered as in-house Talisadi churna. 
Other three marketed samples were collected 
from local Ayurvedic medical shops of different 
companies. 

Table 1: Ingredients of Talisadi Churna 

Ingredients  Latin name  Part used  Quantity 

Talisa Abies webbiana Linn  Leaves 1g 

Maricha Piper nigrum Linn Dried fruit 2g 

Shunthi Zingiber officinale Rosc Rhizome 3g 

Pippali Piper longum Linn Dried fruit 4g 

Vamshalochana Bambosa aruninaceae Wild Swetapinda churna 5g 

Twak Cinnamomum Zeylanicum Blume Stem bark ½ g 

Ela Elettaria cardamomum Maton Seeds  ½g 

Khandasharkara ------ Sugar candy  32 g 
 

Table 2: Results of Organoleptic characters 

Parameter Sample I (In-house) Sample II Sample III Sample IV 

Color Creamish white Creamish white Creamish white Creamish white 

Odor Aromatic Aromatic Aromatic Aromatic 

Taste  Sweet & Pungent Sweet & Pungent Sweet & Pungent Sweet & Pungent 

Touch Fine Fine Fine Fine 

 

Table 3: Physico-chemical Analysis of various samples of Talisadi Churna 

Parameter Sample I (In-house) Sample II Sample III Sample IV 

Loss on drying at 110° C 4.54% 7.46% 5.45% 7.89% 

Total Ash 10.6% 12 % 12.2% 11.2% 

Acid insoluble Ash 9.2% 10.6% 9% 10.2% 

Water soluble extractive value 67.2% 69.6% 68.0% 77.6% 

Ethanol soluble extractive value 13.6% 12% 12% 13.6% 

pH 6 6 6 6 
 

Table 4: Preliminary Phyto-chemical analysis of Talisadi Churna 

 

 

 

 

 

 

 

 

 

 

Phyto chemicals Sample I (In-house) Sample II Sample III Sample IV 

Alkaloids +ve +ve +ve +ve 

Glycoside  -ve -ve -ve -ve 

Carbohydrates +ve +ve +ve +ve 

Flavonoids +ve +ve +ve +ve 

Tannins  +ve +ve +ve +ve 

Steroids +ve +ve +ve +ve 

Saponin +ve +ve +ve +ve 

Fats  +ve +ve +ve +ve 



 Prabhavati C Kichadi et. al Comparative Physico-Chemical and Phyto-Chemical Analysis of Talisadi Churna 

     IJAPR | June 2019 | Vol 7 | Issue 6  19 

Table 5: Fluorescence Analysis of Sample I and II 

  Sample I Sample II 

 Short wave length Long wave length Short wave length Long wave length 

Plain powder Light grey Dark brown Light grey Dark brown 

1 N NaOH Greenish yellow Dark brown Greenish yellow Dark brown 

Picric acid  Dark brown Dark brown Dark brown Dark brown 

Acetic Acid Brown Dark brown Brown Dark brown 

1 N HCl Dark brown Dark brown Dark brown Dark brown 

1 N HNO3 Yellowish brown Dark brown Yellowish brown Dark brown 

Iodine 5% Black Dark brown Black Dark brown 

5% FeCl3 Yellowish brown Dark brown Yellowish brown Dark brown 

50% HNO3 Dark brown Dark brown Dark brown Dark brown 

Methanol Ash Dark brown Ash Dark brown 

Methanol + 1N NaOH Yellowish brown Dark brown Yellowish brown Dark brown 

 

Table 6: Fluorescence Analysis of sample III and IV 

  Sample III  Sample IV 

Reagent Short wave length Long wave length Short wave length Long wave length 

Plain powder Light grey Dark brown Light grey Dark brown 

1 N NaOH Greenish yellow Dark brown Greenish yellow Dark brown 

Picric acid  Dark brown Dark brown Dark brown Dark brown 

Acetic Acid Brown Dark brown Brown Dark brown 

1 N HCl Dark brown Dark brown Dark brown Dark brown 

1 N HNO3 Yellowish brown Dark brown Yellowish brown Dark brown 

Iodine 5% Black Dark brown Black Dark brown 

5% FeCl3 Yellowish brown Dark brown Yellowish brown Dark brown 

50% HNO3 Dark brown Dark brown Dark brown Dark brown 

Methanol Ash Dark brown Ash Dark brown 

Methanol + 1N NaOH Yellowish brown Dark brown Yellowish brown Dark brown 

 

Rf values of all the four samples 

Table-7: TLC of all the four samples 

S l S ll S lll S lV 

0.09, 

0.38, 

0.45, 

0.54, 

0.57, 

0.65, 

0.89, 

1.00 

0.09, 

0.38, 

0.45, 

0.54, 

0.57, 

0.65, 

0.89, 

1.00 

0.89 

(missing) 

0.45, 

0.54, 

0.57, 

0.65, 

(0.8 
additional) 

0.09, 

0.38, 

0.45, 

0.54, 

0.57, 

0.65, 

0.89, 

1.00 
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TLC Photos of all the 4 samples 

 
 S-I S-II S-III S-IV in short wavelength S-I S-II S-III S-IV in long wavelength  

Organoleptic evaluation 

Organoleptic evaluation refers to evaluation 
of formulation by color, odor, taste, texture etc. The 
organoleptic characters of all the samples were 
carried out based on the method as described by 
Siddiqui et. al[6]. (Table 2) 

Physico-chemical analysis [7] 

Physico-chemical analysis like moisture 
content, total ash, acid insoluble ash, water and 
alcohol soluble extractive values, pH (10% aqueous 
solution) were determined in all the 4 samples. 
(Table 3) 

Phyto-Chemical Analysis [8] 

Phyto-chemical analysis were carried out 
with the methanolic extract of Talisadi Churna to 
check the presence or absence of phyto constituents 
like alkaloids, tannins, phenolic compounds, 
flavonoids and saponins etc. (Table 4) 

Fluroscence Analysis [9] 

Fluorescence analysis was carried out for all 
the four samples of Talisadi Churna with reagents like 
1N Sodium hydroxide, Picric acid, Acetic acid, 1N 
Hydrochloric acid (HCl), 1N Nitric acid, Iodine 5%, 
5% FeCl3, 50% HNO3 and Methanol observed in 
visible light, 254nm & 366nm. (Table 5 and 6) 

Thin Layer Chromatogram [10] 

TLC was carried out for all the 4 samples with 
mobile phase toluene& ethyl acetate in the ratio of 
7:3. (Table 7) 

RESULTS 

  There is no significant difference in 
organoleptic characters of in-house sample and other 
three different market samples. There is significant 
difference in loss on drying compared to in-house 
sample that is 4.54%. Sample III and IV have got 
almost similar LOD that is 7.46, 7.89 and sample III 
has almost similar value to in-house sample. Total 
ash of in-house sample is 10.6%. Sample II and III 

have similar values but sample IV is almost similar to 
in-house sample. 

Acid insoluble ash of in-house sample and 
sample III are almost equal, sample II and IV are 
almost equal. Water soluble extract of in-house 
sample is 67.2%, whereas sample II and III are having 
almost similar values but sample IV is having 
significantly high water soluble extractive that is 
77.6%. Ethanol soluble extractive of in-house sample 
and sample IV are similar. Sample II and III are 
having similar value but there is no significant 
difference in 4 samples. pH of all the samples is 
similar i.e., 6 Preliminary phyto-chemical analysis of 
Talisadi Churna of all 4 samples reveals that there is a 
presence of all the active constituents like alkaloids, 
tannins, phenolic compounds, flavonoids and 
saponins etc in all the 4 samples. There is no much 
significant difference in florescence analysis of all 4 
samples. TLC of in-house and sample IV are almost 
similar. One band in sample II is missing at Rf value 
0.89 and few other bands are missing. One additional 
band at 0.8 Rf is present, which is not present in any 
other sample including in-house sample. 

DISCUSSION 

Standardization of Ayurvedic formulations is 
an important step for the establishment of a 
consistent biological activity, a consistent chemical 
profile, or simply a quality assurance program for 
production and manufacturing of herbal drugs. [11] 
WHO specified guidelines for the assessment of the 
safety; efficacy and quality of herbal medicines as a 
prerequisite for global harmonization are of utmost 
importance.[12] In Current Study, Talisadi Churna was 
taken due to its significant usage in Global market in 
respiratory and Gastrointestinal system. Talisadi 
Churna is one of the important Churna explained in 
Sharangadhara Madhyama Khanda widely used to 
improve and enhance the taste and digestion. It is 
indicated in diseases like Kasa, Swasa, Jwara, 
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Vamana, Atisara, Shosha, Admana, Pleeha, Grahani 
and Pandu roga. 

Current Study showed that, there were 
significant absence of certain bands in TLC under UV 
light signifies the absence of certain Active principles 
of herb in formulation which questions the efficacy of 
the product. Further studies are required to confirm 
the same and it is recommended to conduct 
periodical quality checking for the marketed samples 
for the genuineness. 

CONCLUSION  

Three different market samples of Talisadi 
Churna were compared with in-house preparation 
which is indicated similar organoleptic characters. 
Physico-chemical analysis has shown some variations 
in LOD and total ash contents. Preliminary phyto-
chemical analysis reveals that there is a presence of 
all the active constituents like alkaloids, tannins, 
phenolic compounds, flavonoids and saponinsetc in 
all the 4 samples which are similar. But with respect 
to chemical analysis by TLC method major 
differences were observed in sample III where some 
of the either missing or intensity was very low 
compared to in house sample. This indicates some of 
the market preparations lack in proper quality 
control techniques or they fail in maintaining the 
genuineness. 
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INTRODUCTION 

Lekhan Basti is a type of Niruhabasti (rectal 

administration of colloid suspension mixture of herbal 

medicine) which is an amalgamation of different 

ayurvedic medicines which cause the lekhanaie 

depletion of the excessive mēda (fat) from the body. 

The drugs which are used in the preparation of Lekhan 

Basti are Triphalā decoction, Honey, Gōmutra, 

Saindhava lavaṇa, Hiṅga, YavaKṣāra, Kāsīsa, Śilājatu 

which  are  Mēdōhara (reduce fat)   by virtue of  their 
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properties.
[1]

  

Dizziness is an impairment in spatial perception and 

stability. The term dizziness is imprecise: it can refer 

to vertigo, presyncope, disequilibrium, or a non-

specific feeling such as giddiness or foolishness. One 

can induce dizziness by engaging in disorientating 

activities such as spinning.
[4]

 Lekhan Basti is a one of 

the commonly practiced Niruhabasti and any adverse 

reactions like giddiness and weakness are rare. This 

article discusses a case of sudden generalized 

weakness and giddiness manifestation in the patient 

suffering from obesity after the administration of the 

Lekhana Basti, this kind of reaction are uncommon in 

patient with Santarpaṇajanyavyadhī (disease caused 

due to over nourishment). Recurrence of such a type 

of reaction is avoidable by properly detecting, 

evaluating, understanding and reporting such an 

event. 

Table 1: List of ingredients of Lekhana Basti. 

SN Drug Name Scientific Name Quantity 

1. Mākṣika Honey 60 

2. Saindhava lavaṇa Halite 10 

3. Triphalāditaila Medicated oil 60 

A B S T R A C T  

It is common belief in Indians that herbal drugs or Ayurveda medicines are always 100% safe and 

doesn’t produce any of the adverse effects but which is not always true, well this is shown by our case 

report where the adverse effect were seen in the form of generalized weakness and giddiness. A 

South Indian Male patient of age 45 years who was resident of Belgaum for 10 years. Patient 

consulted us for the complaints of sudden weight gain with the associated complaints like heaviness of 

body, laziness etc. Giddiness and generalized weakness disappeared when dose of Lekhanabasti was 

reduced. Direct relation (score 6) were the causality according to Naranjo's Adverse Drug Reaction 

Probability Scale. This report highlights the importance of Preassessment and awareness towards the 

careful use of Ayurveda medicines like that of contemporary medications. 

Key words: Lekhana Basti, Unintended Drug Reaction, Adverse Drug Reaction. 
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4. Śatapuśpakalka Pimpinella anisum 40 

5. Triphalākaṣāy Medicated decoction 200 

6. YavaKṣāra Hordeum vulgare 1 pinch 

7. Hiṅga Ferulaassa-foetida 1 pinch 

8. Kāsīsabasma Green vitriol 1 pinch 

9. Gōmūtra Cows Urine 100 

CASE REPORT 

A South Indian Male patient of age 45 years who was 

resident of Belgaum for 10 years. Patient consulted us 

for the complaints of sudden weight gain with the 

associated complaints like heaviness of body, laziness. 

He got admitted for the Panchakarma management in 

KLE Ayurveda Hospital Shahapur, Belagavi, Karnataka, 

for the treatment of the same, after proper 

preassessment basti fitness was given. 

Intervention 

As the patient was of Santarpaṇajanyavyadhī i.e. 

(obesity) Lekhana basti was planned for the patient 

the ingredients of lekhana basti were as mentioned in 

table 1. From the day one the patient was 

administered with initially udvarthana (Powder 

massage) with Kōlakulattādi Curṇa followed by 

Lekhana basti in Kala basti pattern the Lekhana Basti 

was administered with the above-mentioned 

ingredients.  

Adverse Drug Event 

On the 3rd day i.e. 2
ndLekhana Basti patient 

developed sudden generalized weakness and 

giddiness immediately after the Pratyāgamana 

(elimination of the basti) of the Lekhana Basti. 

Table 2: Treatment Protocol 

SN Day 01 Day 02 Day 03 

1. Udvarthana Lekhana Basti Lekhana Basti 

2. Anuvāsana Basti Anuvāsana Basti Anuvāsana Basti 

Preventive Medication 

History of the patient was reviewed for any of the any 

of the systemic illness and no systemic illness were 

found, Her Prakr̥̄ti (constitution) was assessed as Pitta 

Kapha Prakr̥̄ti (Pitta Kapha constitution) by a standard 

questionnaire.
[2]

 The medicine which was 

administered to the patient in the form of basti was 

purchased from the GMP certified pharmacy. 

Immediately GRBS was performed and was found to 

be 110mg/dl, Blood pressure was 110/70mmHg and 

Pulse rate was 70 beats per minute. The patient was 

given the head low position, and oral glucose was 

administered, when the patient felt comfortable the 

patient asked to take the breakfast. On the 6
th

 day the 

drug was challenged with the reduced dosage then no 

any adverse reactions were observed. 

DISCUSSION 

For most of the patient’s vasovagal syncope 

commonly known as “common faint” such episodes 

are rare but self-limited and specific, transient 

triggers. However, for some patients, recurrent 

episodes are frequent for some drug intervention.
[3]

 

Casualty assessment was done by Naranjo ADR 

probability scale and score revealed that the ADE are 

definitely caused by the Lekhana Basti it was 10, the 

causality was again assessed by the Casualty 

Assessment Scale which showed the ADE and the drug 

had the direct certain relation. 

Such reports show the importance of the 

establishment of a pharmacovigilance cell in all 

Ayurvedic hospitals, so that information regarding 

ADR related to Ayurvedic formulations can be 

generated to study the ADR of Ayurvedic single herbs 

and formulations effectively. This case has been 

reported to the National Pharmacovigilance Centre 

Ayurveda Hospital, Siddha and Unani (ASU) drugs 

through Ayurveda Pharmacovigilance Centre present 

in KLE Ayurveda Hospital, on 17
th

 October 2018  

Learning Points 

This may be a good example for unpredictable 

reaction because it is very hard to predict cause and 

effect relation in modern pharmacology or Ayurvedic 

pharmacology as has been reported in the case of 

administration Lekhana Basti. 

Such unpredictable adverse reactions are not 

necessarily due to errors or negligence. It is difficult to 
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predict subject susceptibility to such response and 

thus it becomes very important to document, 

evaluate and report such reactions, so that its 

recurrence can be prevented in the future. 

Developing a practice of identifying ADR and its 

reporting will play an important role in a successful 

implementation of National Pharmacovigilance 

Program for Ayurveda Siddha and Unani (ASU) drugs. 

This case has been reported to Regional 

Pharmacovigilance Centre for ASU drugs, KAHERs Shri 

B. M. Kankanawadi Ayurveda Mahavidyalaya, 

Shahapur, Belagavi, Karnataka, 590003. 
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Abstract— In Infants, initially there is a need of only breast milk, or a suitable formula milk, but as they get older, they need to have other 

sources of nutrition to help with growth and development. In the first year of a child, development takes faster than at any other time in his or 

her life. In this period children need a lot of energy and nutrients for growth as well as protection from various diseases. Balanced and 

nutritious diet not only protect the child’s health but also reduces the burden of family suffering. Mortality rate associated with respiratory 

infections, diarrhea, malaria, measles, and other infectious diseases gets augmented if the child is malnourished. A good, nutritious and 

balanced diet helps to protect and release the family from sickness. If the child is malnourished then mortality risk associated with respiratory 

infections, diarrhea, malaria, measles, and other infectious diseases also increases. So there is need of a nutritious food in infant age group. The 

Ayurvedic nutritive powder is rich in carbohydrates, iron, protein and calcium. Hence it can be used as complementary food in infants. 

 

Keywords— Complementary food, malnourishment, carbohydrates, Ayurvedic nutritive powder. 

 

I. INTRODUCTION  

n Infants, initially there is a need of only breast milk, 

or a suitable formula milk, but as they get older, they 

need to have other sources of nutrition to cope up with 

growth and development. Weaning i.e. Complementary 

feeding is the introduction of 1
st
 semisolid foods to the baby 

who is on breast milk. 
[1]

 The first year, a child development 

grows faster than at any other time in his or her life. This 

period children’s need a lot of energy and nutrients to they can 

grow well as well to protect us from various diseases. 

Malnutrition is the most widespread health and nutritional 

problems of the developing countries, including India. A good, 

nutritious and balanced diet helps to protect and release the 

family from sickness.  

A nutritious diet is not just available from expensive foods 

but it can be prepare from easily available ingredients in 

home.  

If the child is not getting required amounts of nutrition it 

may fall prey to malnutrition and anemic conditions. If the 

child do not getting the needed amounts of the necessary 

nutrition then they can be land in to the malnutrition and 

anemia. If a child is malnourished, the mortality risk 

associated with respiratory infections, diarrhea, malaria, 

measles, and other infectious diseases is increased.
[2]

 Babies 

under five years, children, pregnant women and lactating 

mothers are especially at risk from poor nutrition. Hence 

Ayurvedic Nutritive Powder is the good alternative 

Complementary food during weaning period   

 

 

 

 
TABLE I. Composition of Ayurvedic nutritive powder 

Sr. 

No. 
Sankrit Name Latin Name 

Family 

Name 

Part 

Used 

01. Mudga[3] Phaseolus radiates 

Linn. 
Fabaceae Seeds 

02. Godhum[4] Triticum sativum 
Linn. 

Gramineace Seeds 

03. Rakta shali[5] Orvza sativum 

Linn. 
Poaceae Seeds 

04. Ragi[6] Eleusine coracono 
LGaerth. 

Poaceae Seeds 

05. Shunti[7] Zingiber officinale 

Rosc. 
Zingiberaceae Rhizome 

06. Marich[8] Piper nigrum Linn. Piperaceae Fruits 

07. Pippali[9] Piper longum Linn. Pieraceae Fruits 

08. Yasthimadhu[10] Glycyrrhiza glabra 

Linn. 
Leguminosea Roots 

09. Khandsharkara - - - 

II. METHOD OF PREPARATION 

1. Mudga, Godhuma, Rakta shali, Ragi, were taken 

separately, cleaned and washed under running water 

separately.  

2. Excess water was removed by straining and shade dried by 

spreading on clean white cotton cloth.  

3. Completely dried ingredients were roasted separately on 

mild flame till they get roasted well and become fragile. 

4. Roasted ingredients were powdered separately in a mixer 

grinder and sieved through sieve number 80. 

5. Shunti, maricha, Pippali, Yastimadhu and Khanda sharkara 

were powdered separately and sieved through sieve 

number 80.  

6. Powdered drugs were taken together in mixer grinder and 

ground till homogenous mixture was formed and stored in 

a clean air tight container. 

I 
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TABLE II. Results of organoleptic characters of NP 

No. Parameter Ayurvedic Nutritive Powder 

01 Touch Soft 

02 Color Grayish Brown 

03 Taste Sweet 

04 Odor Aromatic 

 

Anupana: it can be given with Godugdha as well as with 

ghee   

Method of administration: 

1. Follow 6 steps while washing hands. 

2. Both hands should be dried after washing. 

3. The person should not touch any articles there upon. 

4. Should follow aseptic precautions. 

5. Nails of the person should be cut. 

6. Persons hands should be free from any sort of skin 

disorder. 

7. Take prepared homogeneous mixture of Ayurvedic 

nutritive powder as per dose. 

8. Then mixed with milk homogeneous and then give it to the 

child for drink. 

9. Person should be calm. 

 

 
TABLE III. Pharmacodynamics of drugs 

Sr.No. Drug Name Rasa Guna Veerya Vipak Karma 

01. Mudga[11] Madhura, Kashaya Laghu, Ruksha Sheeta Madhura Balya,jvaraghna  Grahi,netra-varnya pathya 

02. Godhum[12] Madhura Guru, snigdha Sheeata Madhura Jeevaniya, balya, brumhaniya 

03. Rakta shali[13] Madhura, Kashaya Laghu, snigdha Sheeata Madhura Hadya, ruchikara, bramhan, mutral 

04. Ragi[14] Madhara Snigdha Sheeata Katu Balakarak 

05. Shunti[15] Katu Laghu, snigdha Ushna Madhura Deepen, pachan hyadya anuloman 

06. Marich[16] Katu, tikta Laghu, Ruksha, Snigdha Ushna Katu Deepen pachan krumighna vatanuloman 

07. Pippali[17] Madhura, katu. tikta Laghu snigdha Anushna Madhura Deepen pachan rasayan balya 

08. Yasthimadhu[18] Madhura Guru snigdha Sheeata Madhura Balya jeevaniya vrushya 

09. Khandsharkara Madhura Snigdha Sheeta Madhura Balya veerya vardhak 

 
TABLE IV. Results of Quantitative analysis [19] of Ayurvedic Nutritive powder 

Sl. No. Test Parameter Units of Measurement Test Result 

1. Carbohydrates % 81.8 

2. Protein % 12.12 

3. Iron as Fe mg/Kg 74 

4. Calcium as Ca mg/Kg 841 

III. PROBABLE MECHANISM OF ACTION 

Mudga is best among all shimbi dhanyas,
[20]

 which is rich 

in proteins, possesses laghu guna, grahi karma with 

balyavardhak.it is also known as pathya i.e. wholesome 

diet.Godhuma having Jeevaniya, Ruchikara and Bramhana 

Properties. It has also balakaraka, sandhankar, rasaraktadi 

vardhak and gives fairness.  Raktashali is the best in the shali 

dhanya
[21

 and having properties like tridoshahara. It is rich in 

Iron, Carbohydrates. Ragi is rich in calcium. Trikatu was 

included as it is a deepana dravya, for the treat mandagni in 

case of prevalent Kapha Pradhana. Yastimadhu itself 

indicated medhya drug so known as effective in the 

improvement of neuro-pharmacological activity as well as 

improvement intelligence and memory. In the Ayurvedic 

nutritive powder having carbohydrates 81.8%, protein 12.12% 

iron74mg and calcium 841mg per kg. Hence it can be fulfill 

the requirement of nutrition to the infant in the weaning 

period.    

IV. CONCLUSION 

Ayurvedic Nutritive Powder can be used as weaning food 

in infants. The Ayurvedic nutritive powder is rich in 

carbohydrates, iron, protein and calcium. It is easy to prepare 

as well dispense because It is in choorna form. Ayurvedic 

nutritive powder contains khanda Shakara which is palatable 

for infant age group. It can be used in pediatric practice those 

are weaning infants. The powder contains Trikatu, which is 

good pachan (digest) drug. The 80% of infant brain growth 

occur in first two year of life. So, during this period required 

good quality of diet required in this period which is full fill the 

requirement of infant. And the Ayurvedic nutritive powder is 

provide carbohydrates, protein, and iron. Hence it can be used 

as complementary food in infants. 
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ABSTRACT: 

The specific Bhumi Desha attributes specific type of geo-climatic conditions. The predominance 

of Dosha (body humors) of specific Bhumi Desha (geologicregions) influences the human beings 

and is reflected in their Prakruti (Health constitutions). Considering this unique contribution, one 

can inculcate the appropriate preventive and curative measures for an individual depending upon 

Doshic imbalance (disease). The geo-ecological parameters of each Bhumi Desha as per present 

context are not dealt anywhere. Therefore, there is a need of proper identification and mapping 

of such regions into different types of Bhumi Deshabased on the Ayurvedic fundamentals so as 

to develop and implement the appropriate preventive and curative measures for an individual. 

It is a cross sectional study consisting of 30 different geographical regions of predominance 

having particular type of Bhumi Desha. A pre-designed and semi-structured research datasheet 

was prepared that consisted classically explained geo-ecological parameters of different types of 

Bhumi Desha.  On the basis of classical parameters of the ideal Bhumi Desha as Jangala Desha 

(arid land), Anupa Desha (marshy land) and Sadharana Desha (intermediate land) were 

identified by taking up field visit. Geo-ecological parameters like latitude-longitude, 

temperature, humidity, wind, vegetations, crops soil, rock type, etc., of that particular Bhumi 

Desha were collected, recorded and analyzed to develop the systematic assessment parameters. 

Later the mapping of such geo-geographic regions into different types of Bhumi Desha was 

prepared using Google earth, a map was prepared. 
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Total 109, 41 and 108 regions of Belagavi District were identified as predominance of 

JangalDesha, AnupaDesha and SadharanaDesha respectively. Out of selected 13522.633 sq/mts 

of  Belagavi district, an approximate area of about 9091 sq./mts of Jangala Desha, 2956 sq./mts 

of SadharanaDeshaand1475 sq./mts of Anupa Desha were classified. 

It is observed that around 47.20%; of Jangala Desha, 31.263% of Sadharana  Deshaand21.53% 

of Anupa Desha are scattered in the Belagavi District (Figure 3). It is also observed from the map 

that Jangala Desha predominates compare to other twoDeshas.Jangaledesha- Sadaranadesha and 

Anupa. 

Keywords: Bhumidesha, Geo-ecological, Mapping, Belgaum District 

 

 

INTRODUCTION 

Bhumidesha(Geo-Geographical land) refers to the natural habitat of an individual. Ayurveda has 

classified it into three types as JangalDeshawhich is arid land with less rainfall and having Vata-

Pitta doshapradanaDesha; AnupaDesha which is marshy land having Vata-

KaphadoshapradanaDesha; and SadharanDesha which is intermediate land having combination 

of earlier two types and is said to be a good habitat for people. It is regarded as Sadaranaguna 

and Doshayukta(YadavjiTrikamji, 2004). 

 

Bhumidesha is one of the important principles in Ayurveda. It forms one among the major 

factors to be examined (Parikshabhavas) for diagnosing as well as treating a disease. The 

specific type of Bhumi Desha attributes the specific type of geo-climatic 

conditions(YadavjiTrikamji, 2004). The predominance of Dosha (humors) of specific Bhumi 

desha influences and affects the humans and is reflected in their genetic constitution (Prakruti) 

and becomes risk factor in manifestation of the particular disease. Therefore each specific 

Prakrutitends to follow certain life-style activities to maintain the predominant Dosha in its 
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natural balance and prevent the disease. Hence, Bhumi Desha plays a major role in determining 

the Prakruti(health and disease) of an individual. 

 

Since, the geo-ecological parameters explained in classics of Ayurveda for each Bhumi Desha 

are not dealt anywhere, there is a need of proper identification and mapping of region (land/ 

places) into a different Bhumi Desha and is essential. The Belagavi district experiences 

diversified climates. In order to have a clear knowledge regarding geo-ecological area of 

Belagavi district, it is necessary to identify and determine the regions in terms of typical Bhumi 

Desha and prepare a map which exhibits areas into different Bhumi Desha explained in 

Ayurvedic classics so that the appropriate preventive and curative measures can be developed 

and implemented based on the Ayurvedic fundamentals. Hence the present study has been 

undertaken to determine the Geo-ecological parameters for designing Bhumi Desha wise map of 

Belagavi district (Figure 1) depending upon parameters of Bhumi Desha.  

Figure-1 Location Map of Belgaum District 
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The main objective of this study is to determine the Geo-ecological parameters for preparing 

Bhumi Desha wise map of Belagavi district depending upon the parameters of Bhumi Desha, 

with specific objectives to develop the Geo-ecological parameters by demarcating different 

Bhumi Deshaas explained in Ayurvedic classics. 

MATERIALS AND METHODS 

A cross sectional study of the Belagavi district has been under taken for the present study. The 

background literature was collected from the classical and modern literature of Ayurveda and 

earlier researches. The different areas of predominance of Jangala, Anupa and 

SadharanaDeshaof Belagavi district of Karnataka were explored for the present study. The data 

was collected through field visits covering major areas of the district. 

 

For this study about30 different places (Table 4) having predominance of a particular Bhumi 

Desha were used,and a pre-designed, and semi-structured research data format was prepared 

(Annexure-I).  

Annexure-I 

Table 1: Protocol for Desha Assessment format: Used in the present research   

Name of the place:   Date : Time: 

Sl No Parameter Observation Remarks  

1 Latitude   

2 Longitude   

3 Temperature    

4 Humidity   

5 Type of wind   

6 Mud Type   

7 Number and name of Water Source and 

water level  

  

8 Stone type   

9 Number and Name of Animals   

10 Number and Name of Birds   

11 Name and Number of tress*   

12 Number of Trees (per 100 sq met)   
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13 Name and Number of tress  

 Champaka   Erenda  

 Mangao   Chinch,  

 Champaka   Babul;  

 Mangao   Gova  

 Shigru   Japa  

 Vata   Jasmine  

 Aswatha   Arjuna  

 Udumber   Kaiderya  

 Gulmohar   Phanas  

 Badari   Kaju,  

 Karanja   Kanchanaar  

 Simsapa   Badam,  

 Amalaki   Tulasi,  

 Arka   Nilgiri  

 Bilwa   Nirgundi  

 Crop- Jawar, maize etc.  Others-  

 Type of Desha Jangala Anupa Sadarana 

 

The data obtained was used to identify the geo-ecological parameters of different types of Bhumi 

Desha. 

Development of parameters 

On the basis of Classical parameters of the ideal Bhumi Desha as Jangala Desha (Arid Land), 

Anupa Desha (Marshy Land), and Sadarana Desha (Mixed Land), were identified and 

documented (Table-1) the parameters discerning the Deshas during the field visit and the data 

was generated for the preparation of the maps. 
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Table 2:  Classical Assessment Parameters for Bhumi deshaas per classical texts. 

 

PARAMETERS ANUPA DESHA JANGALA DESHA  SADHARANA DESHA 

Appearance Sushobhita with 

many rivers, 

parvatakunjas (hill), 

having much flowers 

and plants, 

snigdha(soft)and 

komal (tender) 

vruksha(trees), 

always hear sounds 

of many variety of 

birds(YadavjiTrikam

ji, 2004).Having 

cold-weather because 

of many rivers, and 

having nirasabhumi 

(marshy land) with 

anushnaguna(Lukew

arm weather) 

&chaya(shadow) 

yukta(Bhava Misra, 

2004) 

Paryakashabhuistha, 

nirbhraakashayukta, 

(open sky) and land 

having 

mrugatrishnika(mirag

e), dried trees, 

creepers, shrubs, stony 

hills and lands. Looks 

much 

specious(YadavjiTrika

mji, 

2004).Anupaviparyay

a (opposite to Marshy 

land), having 

trunagharadhusarade

sha(full of dry grass 

and ugly look), 

nirjara(dry land) 

sthala(Bhava Misra, 

2004) 

Mixed climate seen. 

medium specious, 

moderate forest 

seen(YadavjiTrikamji, 

2004).Mixed, and less 

characters of both 

anupaandjangala(Bhava 

Misra2004).. 

Bhumi/Land TamraBhumi(Bhava 

Misra2004).Wet 

always, full of rivers, 

lakes, many verity 

flowers are spreading 

on the ground, 

mountains(YadavjiTr

ikamji 

2004).,(Krishnmurth

y2008) 

Dhusara Bhumi (Ash 

colour mud- dry land), 

SharkaraTanu (Sandy 

mud), Khara (Rough), 

Parusha(unattractive), 

Sikta (small sand 

particales); Arid , 

sandy zone, irregular 

land, sharkara (stone) 

and stony hills. 

(YadavjiTrikamji2004

); 

(K.H.Krishnmurthy20

08) 

Mixed land has 

combined characters; 

plants, birds, animals, 

Nanavarna(Different 

colored) bhumi(Bhava 

Misra2004) 
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Jala/Water 

 

Bahudaka/pracuroda

ka/bahuvaari(Yadavj

iTrikamji 2004); 

(Krishnmurthy2008) 

,(BhavaMisra2004), 

(good amount of 

water and water 

source) 

Nadee(river),Varshay

ukta(rainy) 

Swalp/alpa-

Paniya/udaka(Yadavji

Trikamji 2004),(less 

water and water 

source) 

AlpaVarsha(less rain), 

Prasrvanodak(less 

water), Alpa-Paniya, 

Arogyakar(Healthy 

climate), 

teasty(Krishnmurthy2

008)sweet water 

Sama/ 

madhyamaudaka(Yadav

jiTrikamji 

2004).,(Krishnmurthy, 

2008).(Moderate water 

and water source) 

Nadi/Rivers  Sarita goes 

uptosamudra(river 

goes upto to sea), 

many small 

kunja(rivers) coming 

from hill are 

seenRivers are 

glittering from 

vanjula (water 

plants) and 

vaanir(YadavjiTrika

mji 2004).(water 

plants), many small 

rivers which 

produces the 

breeze(Bhava Misra, 

2004) 

Less number of 

rivers(YadavjiTrikamj

i, 2004) 

- 

Vayu/Air Shishir 

Pavanabahula (cold 

breeze always), 

MriduShita(Soft and 

cold in nature) 

Sthira-

Shushkapavana, (dry 

stable air)Ushna-

Darunavata.Pravaata, 

continuous, forced 

vaayu(YadavjiTrikamj

i, 2004) 

 

Heat/ Ushma Durlabha-

atapa(YadavjiTrika

Prachur-

atapa(YadavjiTrikamj

Medium/sama(YadavjiT

rikamji, 2004). Medium 
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mji 2004).Less 

intensity of sun heat 

seen 

i 2004).Good amount 

of sun heat 

amount of sun heat seen 

Vanaspati/ 

Vegitation 

Hintala, Tamal, 

Narikela 

(cocusnucifera), 

Kadali (Banana),  

Vanjula,vanya 

(nymphaeanouchali), 

Vanira, nandimuka, 

pundarika, 

kaadambamudga(gre

engram), 

brinaraj(Eclipta 

alba), 

shatapatra(YadavjiT

rikamji, 

2004).Utpala(kaemp

feria rotunda.) Shali 

(hygroryzaaristata), 

cadambha(anthoceph

aluscadamba) 

 

Kadar (acacia 

polyantha), 

Khadir(acacia 

catechu), Aasana 

(pterocarpusmarsupiu

m), 

Dhava(anogeissuslatif

olia.), Aswakarna 

(terminaliapaniculata), 

Tinish(ougeniaoojeine

nsis), Sallaki, Sal 

(shorearobustha), 

Somvalka(acacia 

polyantha), 

Badari(zizyphusjujub

a), 

Shami(Krishnmurthy, 

2008)(prosopisspicige

ra),karanja, 

Tinduka(gaub tree ), 

Ashwattha (scared fig/ 

people tree), Karir 

(capparis decidua), 

Kakubha, 

Bilwa(aeglemarmelos)

, 

Pilu(Krishnmurthy,20

08)(savadorapersica), 

Arka(Krishnmurthy, 

2008)(calotropisgigant

ea). 

Amalaki(emblicaoffici

nalis), 

simsapa(dalbergiasiss

oo.), 

karkanda(jackajujube- 

No thick forest seen, 

here small vanaspati and 

vanspatya of both desha 

seen. (YadavjiTrikamji 

2004) 
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zizyphusoenoplia)(Kri

shnmurthy, 2008), 

(YadavjiTrikamji, 

2004) 

Pashu/ Animals Shash (Rabbit), 

Varaha(Fork/pig), 

Mahisha(Buffalo ). 

Khadga (rhinoceros), 

Ruru,Rohi(Krishnmu

rthy, 2008), with 

different variety of 

jala-mruga(water 

animals), and 

pradhanmruga(jungl

e animals)(Bhava 

Misra, 2004) 

Harina (deer), Ena, 

prasta, gokarnam, 

khara, chataka(verity 

of small sized bird) 

,vaanar( monkeys), 

gou (cow), 

manushya(Krishnmurt

hy, 2008). Gavaya 

(cow), 

maheesha(small sized 

buffalo),  

Aja(goat)(Bhava 

Misra, 2004) 

Mixed land has 

combined characters; 

plants, birds, 

animals.(YadavjiTrikam

ji 2004; and Sharma 

1999).Nanajantusukhap

rada(Bhava Misra, 

2004) 

Pakshi/ Birds 

 

Hamsa(YadavjiTrika

mji(2004); and 

Krishnmurthy 

(2008)) Cakravaka, 

Balaka, 

Kokila(YadavjiTrika

mji, 2004)Srasa, 

Korsnda, Balakaa, 

with different veriety 

of 

pradhanpakshi(Bhav

a Misra, (2004); and 

Krishnmurthy2008) 

Lava, Tittira, 

Cakora(YadavjiTrika

mji, 2004) 

Mixed land has 

combined characters; 

plants, birds, 

animals.(YadavjiTrikam

ji 2004); and Sharma 

(1999) 

 

Dhanya/ Seeds Shali(YadavjiTrikam

ji 2004) 

Mudga, Vrihi, 

Yava(YadavjiTrikamji

, 2004) 

Mudga, vrihee, yava, 

and phala(Bhava 

Misra, 2004) 

Godhoomolbana 

,sushobhita with yava 

and  nala. Also produces 

masha in more 

quantity(Bhava Misra, 

2004) 
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Manushy& 

purusha/ People 

Mrudu-Sukumar-

Upachita 

 

Stira-Kathina-Krusha; 

Less fat, compact and 

beautiful body, long 

span of life, study and 

hard 

working(Krishnmurth

y, 2008) 

Inhibiting people, firm, 

delicate endowed with 

strength,complexion and 

compactness, other 

modreate 

qualities.(YadavjiTrika

mji, 2004); Harishastri, 

2000); and (Sharma 

1999) 

Dosha Vata – 

kapha(YadavjiTrika

mji, 2004); 

Harishastri, 

2000),Vatabhuistha(

Gyanendra Pandey, 

2014); 

(Krishnmurthy, 

2008)Kaph-

VaataPrakopaka, & 

Pitta 

Shamaka.(Bhava 

Misra, 2004)
 

Vata-

Pitta(YadavjiTrikamji

, 2004); Harishastri, 

2000); 

Kaphaolbana(Gyanen

dra Pandey, 2014); 

and Krishnmurthy, 

2008) 

Pittavardhaka, 

balakaraka(Bhava 

Misra, 2004) 

Equilibrium Of 

DoshasSeen(YadavjiTri

kamji, 2004); 

(Gyanendra 

Pandey,2014 ); 

(Harishastri, 

2000),Samadoshata(Gya

nendra Pandey, 2014); 

(Krishnmurthy,2008)
.
;It 

has mixed desha having 

equal sheetavarsha, 

ushmata, and vayu,; 

healthy place to 

live(Krishnmurthy, 

2008). 

Maintains equilibrium 

of prakupitadosha, 

Flowers and 

fruits 

Lotus and lilies, big 

trees full of flowers 

and 

fruits.(Krishnmurthy, 

2008) 

  

Quality of Ahara 

(food 

)andpadartha(oth

er materials ) 

Guru(YadavjiTrikam

ji, 2004). 

Gunayukta(heavy) 

Laghu(YadavjiTrikam

ji, 2004).gunayukta 

(light) 

Maintain equilibrium of 

dosha(YadavjiTrikamji, 

2004) (medium) 

Vyadhi/ Disease Udara-roga and 

Amadoshajavyadhies
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(Bhava Misra, 2004) 

 

Geo-ecological parameters like latitude, longitude, temperature, humidity, wind, etc., of that 

particular Desha were collected using GPS and AccuWeather mobile App. 

After development of the basic parameters, the ideal Bhumi Desha areas from the study areawere 

identified (30 places, Table 4). 

Table 3: List of places visited 

 

Sl.no Name of the place Desha Taluka 

1.  Ankali JangalaDesha Chikkodi 

2.  Athani JangalaDesha Athani 

3.  Jainapur JangalaDesha Chikkodi 

4.  Mattikoppa JangalaDesha Bailhongal 

5.  Kagwad JangalaDesha Athani 

6.  Murgod JangalaDesha Savadatti 

7.  Mangasooli JangalaDesha Athani 

8.  Mejalatti JangalaDesha Chikkodi 

9.  Ankalagi JangalaDesha Gokak 

10.  Ghodageri JangalaDesha Gokak 

11.  Ammanagi JangalaDesha Hukkeri 

12.  Kempwad JangalaDesha Athani 

13.  Navalihaal JangalaDesha Athani 

14.  Pacchapur JangalaDesha Gokak 

15.  Siraguppi JangalaDesha Athani 

16.  Ramadurga JangalaDesha Ramadurga 

17.  Toragall JangalaDesha Ramadurga 



Studies in Indian Place Names 
(UGC Care Journal) 

ISSN: 2394-3114 

Vol-40-Issue-60-March -2020 

 

P a g e  | 231  Copyright ⓒ 2020Author 

18.  Tumeraguddi JangalaDesha Belagavi 

19.  Katakol JangalaDesha Ramadurga 

20.  Manturga AnupaDesha Khanapur 

21.  Jamboti AnupaDesha Khanapur 

22.  Kusumaali AnupaDesha Khanapur 

23.  Hemagada AnupaDesha Khanapur 

24.  Shiroli AnupaDesha Khanapur 

25.  Tivoli AnupaDesha Khanapur 

26.  Shahu Nagar SadaranaDesha Belagavi 

27.  Nesargi SadaranaDesha Bailhongal 

28.  Khanagonv SadaranaDesha Belagavi 

29.  Narasingpura SadaranaDesha Belagavi 

30.  U. Khanapur SadaranaDesha Hukkeri 

 

RESULTS AND DISCUSSION 

By using the Geo-biological parameters referenced over the Belagavi region was additionally 

separated as Jangala, Aanupa and Sadharana Desha. The area of various Bhumi Desha in the 

investigation region for example Jangal, Aanupa and Sadharana Desha were distinguished and 

arranged and introduced as figures 2 - 4.  

Desha insightful characterized map has been readied utilizing Google Earth map based on Geo-

biological parameters advanced (Table1).  

The Geo-ecological parameters distinguished for a specific Bhumi Desha arranged for the most 

part on vegetation type, likewise incorporates longitude, scope, soil type, rock type, water source 
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(well, bore well. lakes and so on.) and level of water accessibility, crops, temperature, wind, 

mugginess, number and assortment of trees, kinds of leaves, sort of land (plane, uneven, rough 

and so on.), region of open space, have been recorded at each spot mulling over 100 square 

meters (Tables 2 and 3; and Figures 2 to 4).  

Table 4:  Assessment Parameters for Bhumidesha. 

 

PARAMETERS ANUPA DESHA  JANGALA  

DESHA  

SADHARANA 

DESHA 

A. VEGETATION : 

1. Thorny Plants < 10% >50% 10 To 50% 

2. Big Trees >80% <20% 20 To 80% 

3. Shrubs  <10% >40% 10 – 40% 

B. OTHER : 

1. Water source Good source 

 

No/very less water 

source.  

Less water source 

2. No of Trees 

Per 100 Sq. 

Meters  

Dense forest 

>250 

Scary 

<150 trees 

Up to  200 

3. Types of Trees Tall heighted, and 

Big sized trees . 

 

Many flowering 

shrubs were spread 

on the all over the 

ground 

Medium heighted, 

Thorny and Milky   

and Latex shrubs 

were found 

abundantly, 

 

Much dry grass and 

shrubs were found. 

Mixed types are 

seen 

4. Mud type Red / Brown 

coloured 

Grey, black and ash 

colored 

Brown / Black soil  

5. Land No/ very less space/  

Dense  forest 

To a large extent/  

Much Specious 

Very less to 

moderate / Less 

specious 
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Table 5:    Percentage of Surveyed Vegetation 

DESHA Thorny 

tree  

Non- 

thorn

y tree 

Big 

leafy 

tree 

Small 

leafy 

tree 

Juicy 

plants 

Non 

juicy 

plant 

Thorny 

shrubs 

Non 

thorny 

shrubs 

Anupa 15% 98% 86% 14% 97% 3% 0% 3% 

Jangala 34% 34% 17% 59% 14% 86% 29% 21% 

Sadarana 11% 22% 26% 21% 20% 80% 7% 30% 

Figure-2 Location Map: 

 

The all outcomes were useful in demarcating which part of the Belagavi region was having 

Jangal, Aanupa and Sadharana Desha, and demonstrated traditionally clarified parameters for 
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particular Bhumi Desha, which help us to find better places/natural surroundings of Belagavi 

locale into Jangal, Aanupa and Sadharana Desha, in this manner effectively prepared desha 

shrewd guide Belagavi District. (Figure3-4) 

Figure-3 Sampling Locations 

 

 Figure-4 Desha wise Map of Belgaum District 
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Likewise we come to know which Desha/geological territory we are living, with the goal that the 

suitable preventive measures can be created and executed on the lines of Ayurveda basics. 

CONCLUSIONS 

Desha and Deha (body) are inter related and influence each other, to maintain once own health 

equilibrium. Each Desha (Habitat / Place) is having predominance dosha which directly 

influence Deha (body). Hence, to have proper health we must know in which Desha/Habitat or 

geographical area we are living. The present study is an attempt to create a map with the three 

important Deshas which can be used as a ready recon-air so that the deceases common to those 

Deshas are identified at the first hand. 

In the present study entire Belagavi District was selected, which exhibits a variety of climatic 

conditions. To identify which part of the Belagavi district is having Anupa, Jangala, and 

Sadarana Desha, that influences the health. The present work provides a firsthand report which 

can be a base for any such studies in future and applicable for diagnosis of the common diseases 

that are depending upon the Deshas. 

The designed Bhumi Desha wise map of Belagavi District showed all the types of Bhumi 

Deshas,the overall percentage distribution of deshas is- Jangaledesha- 47.20%; Sadaranadesha 

31.263% and Anupa 21.53%, indicatingJangala Desha is more predominance compared to other 

two Deshas. 
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ABSTRACT 

Myristica fragrans Houtt. is a well known spices plant which is native 

of moluccas and now cultivated in many tropical regions in India. 

Being an potent effective herb, this plant is used richly in various 

formulations. To maintain quality of the herb in the formualtion, 

proper control of raw herb is almost essential. The first step to ensuring 

quality of raw herb is authentification. Despite of modern techniques, 

identification of the plant by pharmacognostic studies is more reliable. 

The quality of herb also depends upon many factors like collection, 

storage, form of drug. Any carelessness in this factors makes the drug 

less active. Hence with the above rationale, the present studyis 

undertaken to know the effect of collection of same sample of Jatiphala 

from different regions by performing different qualitative and  

quantitative analysis. Here pharmacognostic and phytochemical evaluation is done on four 

different samples of Myristica fragrans taken from four different regions of India that is 

Kerala, Mumbai, Kolkata and Delhi. These four samples are analyzed for different extractive 

values and chromatographic technique. This study provides referential information for 

identification of this important crude drug from different areas. 
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INTRODUCTION 

The herbal medicinal science is an ancient system of medicine that is gaining a prominent 

importance in the global market. Due to increasing demand in the field of herbal medicine it 

has become necessary toexplore the area of synthetic knowledge about herbal drugs. Jatiphala 

is a well known spice of Ayurvedic medicine which is biologically termed as Myristica 

fragnans Houtt. It is commonly known as nutmeg belongs to the family Myristicaceae, with 

about 18 genera and 300 species.
[1] 

It is an evergreen tree, native of the E. Moluccas and 

cultivated in many tropical regions of India like tamilnadu, kerala, assam throughout Malaya. 

It is found only as a specimen tree in Botanical gardens. The seed of the plant is known as 

“nutmeg” and the aril of the seed is called “mace”. Both nutmeg and mace contain many 

volatile oils.
[2]

 

 

Apart from its use as a spice the plant has several proven actions like Aphrodisiac, anti 

inflammatory, anodyne, antipyretic, anthelmintic, deodorant, digestive, carminative, 

stomachic, expectorant, diuretics, emmenagogue, antispasmodic, febrifuge, narcotic, 

stimulant, ophthalmic, anticonvulsant, antiseptic, constipating and tonic. Antihepatotoxic, 

hypolipidemic and antifungal etc.
[3]

 Due to this properties it is taken as an important 

ingradient in many of the herbal formulations. The components of the Myristica fragrans 

such trimyristin, safrole, myristicin, volatile & fixed oil are responsible for the various 

pharmacological activities. 

 

So the present study was aimed to see the effect of different regions on seeds of Jatiphala by 

performing extractive values (with various solvents like water, alcohol, Chloroform and 

ether) and TLC method. 

 

MATERIALS AND METHODS 

Plant materials collection and identification. 

Collection of Jatiphala from different areas. 

 

Plant material 

The seeds of Jatiphala were collected from local drug store of for main different states of 

India. 
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The botanical identification of the seeds were done at AYUSH approved Central Research 

facility, at Shri B M K Ayurveda Mahavidayalaya, Shahapur, Belgaum and voucher number 

is given in Central Research Facility for each sample mentioned below. 

 

Sample A Collected from local drug store of Belgaum (Kerala) CRF/14/331 

Sample B Collected from local drug store of Delhi CRF/14/332 

Sample C Collected from local drug store of Mumbai (Maharashtra) CRF/14/333 

Sample D Collected from local drug store of Kolkata (West Bengal) CRF/14/334 

 

All the seeds were crushed and pulverized to fine powder and stored in air-tight container at 

room temperature. 

 

Analytical Study 

Organoleptic characters 

All the samples of nutmeg were seen for its organoleptic characters like colour of seed 

powder, odour, consistency etc. 

 

Determination of extractive values
[4]

 

1. Alcohol soluble extractives 

About 5 gm. of the powdered drug was weighed and mixed in 100 ml. 90% alcohol in 250 

ml. conical flask. The flask was kept for 24 hours with shaking at the interval of 6 hours. The 

content of the flask was filtered in dry and weighed beaker; the beaker was kept on water 

bath for evaporation and cooled. The beaker was weighed again to calculate the percentage 

w/w of extractive is calculated with reference to the air dried drug. 

 

2. Water soluble extractives 

Same as determination of alcohol soluble extractive value but instead ofAlcohol, chloroform 

water is used. 

 

Phytochemical investigation 

Chemical tests are performed on alcohol extracts on all four samples obtained from using 

non-polar and polar solvent. It helps to find out organic compounds like carbohydrates, 

proteins, glycosides, alkaloids, steroids, tannins and phenolic compounds, oxygenic acids 

enzymes, fats and oils etc. 

 

A. Test for alkaloids  

Wagner’s test: To 2-3ml. filtrate, few drops Wagner’s reagent added. 
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B. Test for Glycosides  

Borntrager’s test: To 3ml of extract, dil H2SO4added,boiled and filtered. To cold filtrate equal 

volume benzene was added, shaken well and the organic solventseparated. After that, 

ammonia was added. Ammonia layer turns pink to red. 

 

C. Test for reducing sugar 

Benedict’s test: Equal volume of Benedict’s reagent was added to test solution in the test 

tube. Heated in boiling water bath for 5 min. Change in solution color observed. Solution 

appears green, yellow or red depending upon on amount of reducing sugar present in test 

solution. 

 

D. Test for proteins and amino acids 

Million’s test:3ml test solution was mixed with 5ml of Million’s reagent. White ppt appeared. 

Ppt dissolved giving red colour. Test for tyrosine: 3ml. test solution taken in test tube and 

heated on water bath, after that 3 drops Million’s reagent added.Change in solution colour 

observed. 

 

E. Test for carbohydrate 

Molisch’s Test (General Test):To2 – 3 ml aq. Extract, few drops of alpha naphthol solution in 

alcohol was added and shaken well. After that concentrated H2SO4 from sides of test tube 

was added. Violet ring is observed at the junction of 2 liquids. 

 

F. Test for tannins and Phenolic compounds 

Dilute Iodine solution:To 2-3 ml of extract, dilute iodine solution was added & transient red 

color observed. 

 

G. Test for flavonoids 

Shinoda test:To dry powder or extract, 5ml.95% ethanol, few drops of conc.HCL and 0.5gm. 

Magnesium turnings were added. Pink color observed. 

 

H. Test for fat and fixed oils 

To ethanolic solution, few drops of CuSO4 and NaOH solution added. Clear blue solution 

was observed. 

 

I. Test for saponin  

Foam test:Shaken the extract vigorously with water. Persistent foam observed. 
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J. Test for steroids  

Salkowski reaction: To 2ml. of extract, 2ml of chloroform and 2ml. con.H2SO4 was added. 

Shaken well. Chloroform layer appeared red and acid layer shown greenish yellow 

fluorescence. 

 

THIN LAYER CHROMATOGRAPHY
[5]

 

Test solution: 10gms of coarsely powered drug taken in 100 ml stoppered conical flask and 

extracted with 100 ml of Chloroform and n-Hexane in 1:1 proportion, stirred it continuously 

for 6 hours and kept overnight steady. 

Stationary phase: TLC precoated plate with silica gel 60 F254 of 0.2mm thickness. 

Solvent system: Toluene: Ethyl Acetate (9:1). 

Volume of test solution applied: 3ul 

Distance travelled by the solvent system: 10 cm 

Development chamber: Twin trough chamber (10 X 10cm) with SS lid. 

 

RESULTS 

Botanical Information 

The seeds of all four sample were brownish in colour with oval / ellipsoid shape measuring 

about 20-30 mm long and about 20 mm broad, externally greenish brownsometimes marked 

with small irregular dark brown patches or minute dark pointsand lines slightly furrowed 

reticulately. Each seed weighed near about –mg. Difference observed in organoleptic 

character of churna of seeds shown in table. 

 

Organoleptic characters of Jatiphala churna 

Qualitative evaluation based on sensory profile by observation of colour, odour, taste and 

consistency was done for all four samples of Myristica fragrans. 

 

The organoleptic characters of Jatiphala churna 

Sl. 

No. 
Parameters Sample A (Kerala) Sample B (Delhi) 

Sample C  

(Kolkata) 

Sample D 

(Mumbai) 

1 Colour Dark Brownish Brown Brown Greenish brown 

2 Odour Strongly aromatic Strongly aromatic Strongly aromatic Aromatic 

3 Taste Bitter, slightly Pungent Bitter, Pungent Pungent Pungent 

4 Consistency Soft Soft Soft Soft 
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Extractive value of all four samples with four different solvent is shown in table. 

Extractive 
Sample A 

(Kerala) 

Sample B 

(Delhi) 

Sample C 

(Kolkata) 

Sample D 

(Mumbai) 

Limits (As per 

API) 

Water Soluble extractive 18% 18.72% 10.08% 20.32% Not less than 7% 

Alcohol soluble extractive 29.28% 30.08% 34% 22.96% Not less than 11% 

Ether soluble extractive 64.72% 62.16% 63.52% 83.84% Not less than 25% 

Chloroform soluble extractive 80.32% 88% 102.5% 95.68% - 

 

Qualitative phytochemical analysis of four different extract of four samples are shown in 

table. 

 

TLC of Four samples shown in table. 

RF values calculated by the dots observed on TLC plate 

Sample A Sample B Sample C Sample D 

0.02 0.06 0.06 0.05 

0.09 0.12 0.1 0.1 

0.26 0.21 0.19 0.23 

0.3 0.25 0.25 0.2 

0.33 0.3 0.29 0.3 

0.55 0.38 0.40 0.35 

0.57 0.52 0.52 0.5 

0.78 0.57 0.60 0.52 

 0.66 0.72 0.67 

 0.75  0.77 

 

TLC PHOTOS  

Sample A  
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Sample B. 

 

 

Sample C. 

 

 

Sample D 
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Alcoholic extract of all four samples  

 

 

Ether extract of all four samples  

 

 

All raw sample  
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INTRODUCTION 
Varicose vein(shiragranthi)- When a vein becomes 

dilated, elongated and tortuous due to retrograde flow of 

blood, the affected vein is called as “Varicose vein”. 

Superficial venous system of lower limbs- affecting 

either the long saphenous or short saphenous veins or 

both is the common site for Varicose veins.
[1]

 Varicose 

veins of the lower limbs are the penalty the man to pay 

for its long standing posture, functionally veins have to 

drain against gravity. The superficial veins have loose 

fatty tissues to support them and thus suffer from 

varicosity. In Ayurvedic literature the particular disease 

has been described as “Siragranthi”.
[2]

 Sira Sankocha 

(tortuous veins), Sira Vakrata (irregular surface of 

veins), Sira utsedha (inflammation of veins) and 

Vishoshana (roughness and hardness of veins) are the 

clinical features of Siragranthi. These features are 

helpful in correlating siragranthi with Varicose veins. 

The Varicose veins is estimated to affecting men and 

women both. The most common cause is incompetent 

valves in the vein, while increasing age, obesity, 

pregnancy and standing posture are risk factors. 

 

Raktamokshana – Raktamokshana is made of two 

words- Rakta(blood) and Mokshana (to leave) so 

Raktamokshana means to let out blood. Application of 

leeches is the most delicate method of blood-letting 

prescribed for kings, wealthy person, children, old, 

women and delicate persons.
[3]

 

 

Jalauakavacharana- The treatment of disease conditions 

with medicinal leeches is termed as Hirudotherapy 

(Jalaukavacharana). The first documented evidence of 

leeches is found in Sushruta Samhita. In the early 1880s 

Haycraft first noted the antithrombotic properties of 

leech saliva and in 1904 the anticoagulant factor named 

Hirudin was discovered in leech saliva by Jacoby.
[4]

 The 

word Leech is derived from laece which means 

physician. Jalauka is derived from Sanskrita word due to 

their site of dwelling and nutrition source is jala.
[5]

 

Leeches are segmented worms belong to the phylum 

Annelida.  

 

Jalauakavacharana is known as Leech therapy or 

Hirudo-therapy. Acharya Sushruta has described Agni, 

Kshara and Raktamokshana as upayantra and 

anushastra
[6]

 Jalaukavacharana is a type of 
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Raktamokshana considered as one of the very effective 

method to remove vitiated Dosha from the body without 

using any shastra. 

 

AIMS AND OBJECTIVES 

 To review the literature of varicose vein 

(Siragranthi) and Jalaukavacharana. 

 To reveal the role of Jalauakavacharana in Varicose 

veins of lower limb. 

 

MATERIALS AND METHODS 

Review of Varicose veins (shiragranthi) and 

Jalauakavacharana was done on basis of Brihtrayi and 

modern point of view. 

 

Causative factors of Varicose veins (Shiragranthi)
[7]

 

Ayurvedic View- Emaciated/Weak person who works 

hard, who walks for a longer time, who does heavy 

exercise and who dips his legs in cold water and 

prolonged standing causes vata dosha eggravation. 

 

Due to the vitiation of Vata and Pitta dosha, rakta dhatu 

gets dushita. Dushita rakta dhatu do Sthansamshraya in 

Raktavaha Sarotas, resulting in sign and symptoms of 

Siragranthi. Acharya Sushruta described that vitiated 

vata dosha gets accumulated either in one part or one 

dhatu by producing sysmptoms such as shotha, shoola 

etc. if the proper management of vitiated vata dosha is 

not done at the same time then this vitiated vata dosha 

spreads to the other part and if still neglected produces 

the various diseases like varicose veins (siragranthi). 

 

Modern view- There are three types of Varicosity- 

Primary varicose veins, Secondary varicose veins and 

Congenital varicose veins. 

1. Primary Varicose veins occurs mainly due to defect 

in valves- defect in sapheno-femoral valve leads to 

varicosity of Long Saphenous vein, defect in 

Sapheno-popliteal valve leads to varicosity of short 

saphenous vein and defects in valves of perforators 

leads to varicosity of either long or short saphenous 

vein. 

2. Secondary varicose veins occur due to venous 

obstruction by Mechanical factors like pregnancy, 

tumors in the pelvis and deep vein thrombosis. 

3. Congenital Varicose vein occur due to either 

congenital arterio-venous fistula or cavernous 

haemangioma. 

 

Pathogenesis of Varicose veins (Shiragranthi) 

Ayurvedic view-Vata vitiates rakta dhatu due to 

excessive walking and physical strain etc. and shira 

undergoes sankochan, sampidana and vishoshana 

causing Shiragranthi (Varicose veins). The change in 

shape and size causes veins to becomes sankuchit i.e 

tortousity of veins. Also due to ruksha guna (dryness) 

veins become rough and hard (Visohoshana) and finally 

veins looks like a swelling that is painless and non 

pulsatile.
[8]

 

 

Modern view- During prolonged standing and hard work 

long column of blood along with gravity puts pressure on 

the weakend valves of the veins. This causes failure of 

the valves giving rise to varicosity of the long or short 

saphenous vein. Forcible contraction of the calf muscles 

may force blood through the perforating veins in reverse 

direction. This will cause destruction of the valves of the 

perforating veins and leads to varicose veins. This can be 

seen in athletes and Ricksaw-pullers. 

 

Table No. 1: Showing Clinical features Of Varicose veins (Shiragranthi).
[9]

 

Ayurvedic view Modern view 

Sira Sankocha Tortuous veins 

Sira Vakrata Irregular surface of veins 

Sira utsedha Inflammation of veins 

Vishoshana Roughness and hardness of veins 

 

Table No. 2: Showing types of Raktamokshana.
[9]

 

Shastra vistravana Anushastra vistravana 

1 Pracchana 1 Jalaukavacharana 

2 Siravedha 2 Shrungavacharana 

 3 Alabu 

 

Table No. 3: Showing types of Jalauka (leeches).
[9]

 

Nirvisha Jalauka (Non-poisonous) Savisha Jalauka (Poisonous) 

1 Kapila 1 Krushna 

2 Pingala 2 Karbura 

3 Shankhamukhi 3 Alagarda 

4 Mushika 4 Indrayudha 

5 Punderikamukhi 5 Samudrika 

6 Savarika 6 Gochandana 
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JALAUKAVACHARANA – The whole procedure is 

completed in 3 stages 

 

PURVAKARMA 

1. Preparation of Jalauka 

 Collection of Leeches- As described in Sushruta 

Samhita, Leeches should be collected from ponds 

and lakes with the help of piece of wet leather.
[9]

 As 

described in Charak samhita, Sharad rutu (autumn 

season) is best for leech collection. In autumn, water 

is detoxified by exposure to hot climate in day time 

and cold climate in night time. 

 Selection of leeches- Leeches who are bulky (Maha 

sharira), Stout(Balavatya), Gluttonous(Mahashana), 

fast blood suckers (Shughrapavinyo) which moves 

quickly live in fresh water and of non-poisonous 

varities are suitable for Leech application.
[10]

 

 Storage of leeches- leeches should be stored in a 

new big wide pot containing clean water and mud 

from tanks or ponds. Powder of moss, dried meat 

and aquatic tubers should be given for feeding. After 

3 days water should be changed weekly.
[11]

 Now a 

days the leeches are kept in glass bottles or jars with 

a lid which prevent leeches from coming out. Small 

holes should be made in the lid to let in fresh air. It 

is better to fill the jar with water from their natural 

habitats. The water in the container is changed once 

a week. The leeches are not fed in order to make 

them hungry, and it is believed that this would 

enhance the sucking ability by leeches. 

 Purification of leech- Fresh leeches from the 

pitcher/ tank should be taken and a mixture of 

mustard and turmeric paste in water should be 

applied upon them. One can observe that inactive 

leeches become highly active and run all around the 

tray immediately after application of mustard and 

turmeric paste. After this the leeches should be 

transferred in another tray having clean water.
[12]

 

 

2. Preparation of Patient 

 Investigation- Haemoglobin, Bleeding time, 

Clotting time, Prothrombin time, Prothrombin time 

index and Viral markers should be done. 

 Coagulating disorders like haemophilia, anemia, 

hepatitis, HIV patients should be ruled out. 

 Part preparation- Site should be cleaned with the 

help water or turmeric water. 

 

PRADHANA KARMA 

 The patient should be made to sit or lie down and 

the desired site should be cleaned with water. 

 Hold the leeches from neck and applied directly to 

the affected part. The leech when starts sucking the 

blood, elevates its neck assuming the shape of a 

horse shoe. Once leeches start sucking the blood, 

they should be covered with wet gauze and cold 

water should be poured on them from above time to 

time, so as to make the leeches comfortable during 

sucking.  

 In the event of their refusing to stick to desired spot 

a small prick should be made at the affected site. If 

they do not stick even, another one should be tried. 

 The jaluka (Leech) first sucks only the vitiated 

blood from a mixture of vitiated and non vitiated 

blood. When itching or pricking pain is produced at 

the site of application it should be inferred that the 

leech is now sucking the pure blood. When sucking 

pure blood leech should be removed. If it does not 

withdraw, a little turmeric powder or common salt 

powder should be sprinkled on the sucking part of 

the leech.
[13]

 

 

PASCHATA KARMA 

 The site should be cleaned with normal saline and 

bandaging should be done after sprinkling turmeric 

powder to the bleeding site. 

 After falling off, the leeches should be made to 

vomit. This is carried out by applying turmeric 

powder at their mouths. When the blood comes from 

the anterior sucker, gentle squeezing from caudal to 

front end is required for proper emesis. If the leech 

is active when placed in water, it indicates that the 

vomiting is proper.
[14]

 

 The used leeches are kept in separate jars/pots 

labeled with the details of patients. The leech should 

be applied once in a week and one leech should be 

reserved for a particular patient to avoid cross 

infection. 

 

Sign and Symptoms of proper Jalaukavacharana
[15]

 

  Vedana Shanti (Pain decreases) 

  Laghuta (Sense of lightness) 

  Vyadhirvega prasamana (remission of signs and 

symptoms of diseases 

  Mana Prasadana (Happiness)  

 

DISCUSSION 

On reviewing Literature and Brihtrayi it reveals that 

Acharya Shusruta and Acharya Vagbhatta had given a 

great importance to Jalaukavacharana as they had given 

separate chapter of “Jalaukaavcharniya adhaya”
[16]

 and 

“Jalauakavidhi adhaya”
[17]

 respectively. 

Jalaukavacharana removes not only blood from the 

body but also injects biologically active substances 

which help to manage various disorders. As the leech 

suck peripheral blood it creates negative pressure in the 

vein present locally and facilitates drainage. Number of 

sitting may be required depending upon the disease 

condition of patient. The patients who suffer from pain 

and inflammation will feel relief from the anti-

inflammatory and anaesthetic effects of the leechs 

saliva.
[18]

 

 

Probable mode of action of Jalaukavacharana 

The probable mode of action of jalauka is purification of 

body by removing deeply seated toxins and pacifying 

vitiated dosha. Varicose Veins (Siragranthi) occur due to 

the vitiation of Vata and Pitta dosha which results in 

vitiation of rakta dhatu and do Sthansamshraya in 
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Raktavaha Sarotas, causes sign and symptoms of 

Siragranthi. By application of Jalauka, the saliva of 

Jalauka acts on the Rakta resulting in purification of 

Rakta and let out the impure blood and dushita Dosha 

from the body. Jalaukavacharana helps in clearing the 

Obstruction and stagnant blood in Shira and maintain the 

proper blood flow.  

 

The secretion of salivary glands of medicinal leech 

contains more than hundred bioactive substances which 

are responsible for carrying out the desired medical 

effect. Important constituents present in leech saliva are 

as follows Hirudin, Hyaluronidase, Destabilase, Eglins, 

Calin, Tryptase inhibitor, Hirustatin, Bdellins, Factor xa 

inhibitors, Acetylcholine, Histamine like substance, 

Carboxypeptidase A inhibitor.
[19]

 

 

The saliva of leech contains substances that anaesthetize 

the wound area making the bite of leech painless to its 

host and dilate blood vessels to increase blood flow to 

the site of bite.Hirudin is a powerful anticoagulant, 

which inhibits blood coagulation by preventing 

conversion of fibrinogen to fibrin. Hirudin also helps in 

reducing the blood thickness, thereby promoting 

optimum blood flow and preventing the risk associated 

with sluggish blood flow. 

 

CONCLUSION 

Positive Brodie Trendelenburg test gives indication for 

operative measures for the management of disease. But 

by following conservative treatment with 

jalaukavacharana the surgical measure can be delayed or 

avoided. And probable mode of action of 

jalaukavacharana in Varicose vein is explained which 

helps in management of Varicose vein. The saliva of 

Leeches contains various active constituents which helps 

in purifying rakta dosha and dilates veins resulting in 

management of varicose vein. Hirudin is the main active 

constituent having anti thrombolytic effect. This study 

may be of great use in carrying out various clinical trials 

and further studies. 
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INTRODUCTION 

We find many references in Ayurveda regarding Durva 

in management of epistaxis, hematuria, scabies, fever, 

burning sensation, chronic diarrhea, dysentery, anasarca, 

dropsy catarrhal opthalmia, dysuria, bleeding piles, eye 

infection, epilepsy, hysteria, and insanity1. It has 

different synonyms such as Sitalata, Golomi
[2]

, Ananta, 

Bhargavi, Sahasraveerya, Ruha, Shatavirya, 

Lohadravani, Ananta, Shataparva, Gndira, Shishira, 

rochani Shataparva, Bhargavi, Vijaya, Mangalya 

Shataparvika
[3]

, Shadwala, Durmata
[4]

, Shitakari 

Golomi. Botanical Name of durva is Cynodon dactylon 

Linn. and English name is Bermuda grass. Its Family is 

Poeceae. 

 

Morphologically its blades are a grey green colour and 

are short; usually 4-15cm long with rough edges with 

long stem, slightly flattened, and often tinged purple in 

colour. The seed heads are produced in a cluster of 3 to 7 

spikes together at the top of the stem. It has a deep root 

system. In drought situations with penetrable soil, the 

root system can grow to over 2m deep, though most of 

the root mass is less than 60 cm under the surface. The 

grass creeps along the ground and root wherever a node 

touches the ground, forming a dense mat. It reproduces 

through seeds, through runners and rhizomes. 

 

There are three varieties (Durvatrayam) namely 

Niladurva with bluish or greenishstems. Swetadurva with 

whitish stem and branches and Ganda durva with 

nodulosestems are mentioned. It is used as ingredient of 

several important preparationslike, Durvadi tailam
[5]

, 

Durvadi ghrutam
[6]

, manaasmitravatakam.
[7]

 
 

According to WHO norms, botanical Standards are 

proposed as a protocol for the analysis of the herbal drug. 

The present study deals analytical study of durvaby 

incorporatingbasic concepts of Ayurveda and modern 

pharmaceutical techniques. The Phytochemicalstudies of 

drugs done by makinguse of various parameters 

inauthentication andstandardizing the drug. 
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ABSTRACT 

We find many references in Ayurveda regarding Durva in management of epistaxis, hematuria, scabies, fever, 

burning sensation, chronic diarrhea, dysentery, anasarca, dropsy catarrhal opthalmia, dysuria, bleeding piles, eye 

infection, epilepsy, hysteria, insanity
[1]

 bleeding, wound healing and other purposes. It is used as ingredient of 

several important preparations like, Durvadi tailam, Durvadi ghrutam, manaasmitravatakam. Standardization of 

herbs is essential to assess the quality of drugs. This study reports on physicochemical standardization of durva. 

Durva churna was prepared by proper drying. Its methanol extract, ethanol extract, chloroform extract prepared by 

soxhlet technique and water extract prepared by cold maceration technique. It standardized on the basis of 

organoleptic characters, physical characteristics, Physico-chemical, properties and thin layer chromatography 

(TLC) methods. Foreign matter nil, Total Ash 8.287% w/w, Acid insoluble Ash 4.466% w/w, Water Soluble 

extract 15.596% w/w, Alcohol Soluble Extractive 11.04% w/w, Methanol Soluble Extractive 12.828% w/w, 

chloroform Soluble Extractive 3.740% w/w. Thin Layer chromatographic analysis (TLC) showed 3 and 6 picks at 

254nm and 366nm respectively. This study was aimed at analytical parameters of Cynodon dactylon. These 

parameters help in standardizing the durva and give us an idea of photochemistry of durva according to extracts. 

 

KEYWORDS: Durva, extract, physicochemical. 
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MATERIALS AND METHODS 

Analytical study was carried out in AYUSH Approved 

drug testing laboratory CRF, KAHER’s Shri B.M.K 

Ayurved Mahavidyalaya, Shahpur, and Belagavi. 

 

Collection of drug 

The raw drug Durva was collected from natural source in 

and around Belagaviregion. Identification and 

Authentication was done in AYUSH Approved drug 

testing laboratory CRF, KAHER’s Shri B.M.K Ayurved 

Mahavidyalaya, Shahpur, Belgavi. The naturally 

collected durva was washed thoroughly with tap water 

and made free from mud and dust or any other foreign 

materials and dried on clean plastic sheet inroom. After 

proper drying durva was weighed (940grams) and stored 

in a labelled air tight plastic bag. 

 

Preparationof durvachurna 

The dried panchanga of Durva was made in to small 

pieces. These small pieces were pulverized and made in 

to coarse powder. The powdered Durva churna was 

sieved through Shifter using mesh no 40. The prepared 

churna was kept in air tight container. Quantity of raw 

material durva was 940gm .Quantity of churna was 

846gms. 

 

Preparation of extracts 

Aqueous extracts of durva coarse powder was prepared 

with cold maceration technique and ethanol, methanol 

and chloroform extracts were prepared soxhlet extraction 

technique. 

 

Organoleptic study 

Appearance, colour, odour, taste, were noted through 

sensory organs. These characters are useful for having a 

primary idea about the quality of different formulations 

without using chemical tests. 

 

Physico chemical Analysis
[8]

 

Total Ash value :- 2 to 3 gram accurately weighed durva 

churna was taken in silica dish and incinerated at 

temperature not exceeding 450
0
c until free from carbon 

and made it cool. Weight was taken and percentage of 

ash with reference to the air drug was calculated. 

 

Acid insoluble ash - To the crucible containing total ash, 

25 ml of dilute hydrochloric acid was added. The 

insoluble matter on an ashless filter paper (Whatman 41) 

was collected and washed with hot water until the filtrate 

became neutral. This filter paper kept to the crucible, 

desiccated on a hot-plate and ignited to steady weight. 

The residue was kept for cooling in suitable desiccators 

for 30 minutes and weight was taken without delay. 

 

Test for inorganic components 

Prepared ash of the durva was added with 50% of v/v 

HCl. The filtrate was then subjected to analyse the 

inorganic element such as calcium, magnesium and 

sodium etc. 

 

Total liquid chromatography (TLC): TLC of alcoholic 

extract of durva was carried out as per the standard 

method with TLC Silica gel 60 F254 materials. The 

mobile phase selected was Toluene: Ethyl acetate: 9:1. 

 

Phytochemical analysis
[9]

: - Phytochemical analysis of 

water extract, chloroform extract, ethanol extract and 

methanol extract of duva churna was done. 

 

Test for carbohydrates: Molish’s test: To 2-3 ml extract, 

few drops of alpha-naphthol solution in alcohol was 

added, shaked and added conc. H2SO4 from sides of the 

test tube. 

 

Test for Reducing Sugars 

a) Fehling’s Test: 1 ml Fehling’s A and 1 ml Fehling’s 

B solutions was boiled for one minute. Equal volume of 

test solution was added and heated in boiling water bath 

for 5-10 min. First a yellow, then brick red precipitation 

as observed. 

 

b) Benedict Test: Equal volume of Benedict’s reagent 

and test solution in a test tube were mixed and heated in 

boiling water bath for 5 min. The solution appeared 

yellow depending on the amount of reducing sugar 

present in the test solution. 

 

Test for Pentose Sugars: - a) Bial’sorcinol Test: To 

boiling Bial’s reagent, few drops of test solution was 

added. Green colouration appeared. 

 

Tests for Hexose Sugars: - Selwinoff’s Test(for 

Ketohexose like fructose): 3 ml Selwinoff’s reagent and 

1 ml test solution was heated in boiling water bath for 1 

to 2 minutes. The red colour was seen in aqueous & 

alcoholic soluble extract. 

 

Test for Proteins:- Biuret Test: To 3 ml, T.S., 4% NaOH 

and few drops of 1% CuSO4 solution was added and 

violet colour appeared. 

 

Test for Amino Acids :- Ninhydrin Test: 3 ml, T.S. 

heated in water bath and 3 drops 5% Ninhydrin solution 

was added, purple or bluish colour did not appear. 

 

Test for alkaloids: - Dragendorff’s test: To 2-3 ml test 

solution, few drops Dragendroff’s reagent was added, 

orange brown ppt was formed. Wagner’s Test: To 2-3 ml 

of filtrate, few drops of Wagner’s reagent were added, 

the solution showed a reddish brown precipitate. 

 

Test for steroids: Salkowski reaction: To 2 ml of extract, 

2 ml of chloroform and 2 ml concentrated H2SO4 was 

added and Chloroform layer did not give any colour 

change. 

 

Tests for glycosides: Free sugar content of the extract 

was determined and the extract was hydrolized with 

mineral acid (di.Hel/dil H2SO4). Again the total sugar 

content of the hydrolyzed extract was determined. 
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Tests for Saponin (Glycosides):-Foam test: the drug 

extract was shaked vigorously and water persistent foam 

observed. 

 

Test for Tannins and Phenolic Compounds: To 2-3 ml of 

extract, few drops of Lead acetate solution were added it 

gave white ppt. 

 

Test for Flavonoids: To a small quantity of residue, lead 

acetate solution was added. The yellow coloured 

precipitate was formed. 

 

RESULTS 

Organoleptic study 

Table 1: Organoleptic study of durva churna. 

Sl No. Parameters Durva churna 

1 Appearance Powder form 

2 Colour Yellowish Greenish 

3 Odour Characteristic 

4 Taste Bitter, Astringent 

 

Physicochemical Analysis of durva Churna 

The standard protocols available for various procedures 

were adopted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Shows results of Physicochemical Analysis of durva churna. 

Sl. No. Parameters Durva Churna API Standards 

1 Foreign matter Nil Not more than(NMT) 2% 

2 Loss on Drying at 110o C (%w/w) 0.12% NMT 2% 

3 Total Ash (%w/w) 8.287% NMT 9% 

4 Acid insoluble Ash (%w/w) 4.466% NMT 4.5% 

5 Water Soluble Extractive (%w/w) 15.596 NLT9.5% 

6 Alcohol soluble extractive (%w/w) 11.04% NLT 3% 

8 Methanol soluble extractive (%w/w) 12.828% - 

9 Chloroform soluble extractive (%w/w) 3.740% - 

 

The results are tabulated in Table no 3 

Table 3: Shows the inorganic components present in durva churna. 

Sl. No. Parameters Durva 

1 Calcium Absent 

2 Magnesium Absent 

3. Sodium Absent 

4 Potassium Absent 

5 Iron Present 

6 Chloride Present 

7 Nitrate Absent 

8 Sulphate Present 

9 Carbonate Present 

10 Phosphate Absent 

 

Phytochemical Analysis of durva churna 

Table 4: Phytochemical analysis of water extract, chloroform extract, ethanol extract and methanol extract of 

duva churna. 

S.No Parameters Test 

Durva Churna 

Water 

extract 

Chloroform 

extract 

Ethanol 

extract 

Methanol 

extract 

1 Reducing sugar Benedicts test Present Present Present Present 

2 Monosaccharides Barford’s test Absent Absent Absent Absent 

3 Protiens Biuret’s test Present Present Present Present 

4 Amino acids Ninhydrin Test Present Absent Present Absent 

5 Steroids Salkowski reaction test Absent Present Present Present 

6 Cardiac Glycosides Legal’s test Absent Present Present Present 

7 Flavonoids Lead acetate sol. test Present Present Present present 

8 Alkaloids Dragon doffs test Absent Present Present Present 

9 Tannins & Phenolic compounds Lead acetate sol. Test Absent Present Present Present 
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TLC 

Result of TLC of alcoholic extract of durva mentioned below in table 4. 

Table 5: Illustrates Rf values of phytochemicals separated during TLC from alcoholic ext. of durvawith solvent 

system Toluene: Ethyl Acetate (9:1). 

 Rf- Short wavelength (254nm) Rf- Long wave length (366nm) 

Durva Churna 

0.12 

0.65 

0.75 

0.04 

0.12 

0.52 

0.58 

0.68 

0.78 

 

DISCUSSION 

Nowadays importance of herbal medicines increases day 

by day as it is being used for health promotion and 

therapy purposes. In various Ayurvedic formulations 

durva is used as ingredient. Detailed Analytical study of 

durva was decided to undertake to bring out the salient 

diagnostic features which would help in s standardization 

of the quality of durva and generated data can also be 

used for the development of herbal formulation. 

 

The raw drug durva was collected from natural source in 

Belgaum. Identification and Authentication was done. 

The raw material was crushed in to small size or made in 

to coarse powder. According to API reference, the 

particle size of Churna should be 40 to 60 mesh size for 

extraction process. The size reduction of raw materials is 

to rupture the cell structure of the plant material, so that, 

the medicinal compositions present in the plant materials 

are exposed to the solvent and dissolved in it. If the raw 

drugs are in fine state or powder form it settled at the 

bottom of the soxlet apparatus and leads to blockage of 

chamber of apparatus and hampers the proper 

functioning of apparatus. 

 

Prepared powder of durva was gray in colour. The 

Quantity of raw material was 940gm and Quantity of 

prepared churna was 846gms. The lost weight durva 

during churna preparation was 94 gram. Durva churna 

was yellowish green in colour, bitter and astringent in 

taste and had characteristic odour. 

 

Results for physicochemical analysis were found within 

normal limits. In durva churna inorganic components 

Iron, sulphates and carbonate present. The results of 

water extract, methanol extract, ethanol extract and 

chloroform extract of durva are 15.596%, 12.828%, 

11.04%, 3.740% respectively. In Photochemical analysis 

monosaccharide, steroids, cardiac glycosidesalkaloids, 

tannin and phenolic compounds and alkaloids and 

steroids present in chloroform extract, methanol extract, 

ethanol extract but absent in water extract. These 

chemical constituents having wound healing and 

antimicrobial activity.
[10]

 So, methanol extract, ethanol 

extract and chloroform extract of durva churna were 

more potent than water extract. 

 

TLC of alcoholic extract of durva churna showed 3 

bands under UV light at 254 nm and 6 bands under UV 

light at 365nm in mobile phase toluene and ethyl acetate 

9:1. The reduction in the number of bands can be due 

loss of thermo liable components after drying the 

durva.
[11]
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CONCLUSION  

Durva was analysed by different analytical parameters. 

These parameters help in standardizing the durva and 

give us an idea of physicochemical and phytochemical 

evaluation of durva according to its extracts. Methanol, 

ethanol, chloroform extract of durva is more potent than 

aqueous extract of durva can be used for different 

formulations.  
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Effect of Jatiphala (Myristica fragrans houtt.) in 

experimentally induced allergic asthma in male wistar 

Rats 

 
Sonali R Menthe, Vedantam Giridhar, Santosh F Patil and Ravichandra M 

 
Abstract 
Several drugs are mentioned in Ayurveda for anti-asthmatic properties under the term shwasahara. 

Jatiphala (Myristica fragrans Houtt.) is a unique speice explained by acharyas for the treatment of 

various disorders including shwasa (Asthma), Kasa (Cough), Atisaara (Diarrhoea) etc. In present study, 

Jatiphala was tried for its effect on experimentally induced allergic asthma in male wistar rats. Jatiphala 

was collected & subjected to fine powder. Rats were grouped in three groups & sensitized with 

intraperitoneal ovalbumin (OVA) & aluminium hydroxide & then challenged with OVA – PBS 

(phosphate buffer solution) aerosols. The blood parameters like TC, DC, AEC, Serum IgE & BALF 

cellular differential count was measured along with histological analysis of lung. Jatiphala group 

significantly reduced the eosinophil count in blood, IgE, AEC and number of inflammatory cells in 

BALF & lung tissues. Results revealed that Jatiphala may have an anti-inflammatory and anti-asthmatic 

effect on allergic bronchial asthma. 

 

Keywords: Allergy, Asthma, Jatiphala churna, IgE 

 

Introduction 
Asthma is a chronic inflammatory lung disease that is characterized by airway hyper-

responsiveness to allergens, airway oedema and increased mucus secretion. It affects over 100 

million people worldwide and creates a burden in healthcare. This inflammation is associated 

with the infiltration of eosinophils, neutrophils and lymphocytes into the bronchial lumen and 

lung tissues [1].It affecting any age, race and socio-economic class globally and its prevalence 

is changing upwards worldwide. The increase in prevalence may be due to changes in life 

style, rapid industrialization, tobacco, smoke, viral infections, chemical irritants and increase 

in air pollution [2]. 

Worldwide approximately 300 million peoples currently have bronchial asthma, with estimates 

suggesting the prevalence of asthma in India is about 3%, whereas 57,000 deaths in India were 

tribute to asthma [3]. 

Allergic Asthma is characterized by symptoms that are triggered by an allergic reaction. 

Symptoms like coughing, wheezing, shortness of breath or rapid breathing, and chest tightness 
[4]. An allergic response occurs when immune system proteins (antibodies) mistakenly identify 

a harmless substance, such as tree pollen, as an invader. OVA albumin (OVA) is the 

main protein found in egg white, making up 60-65% of the total protein. In immunology it is 

commonly used to stimulate an allergic reaction in test subjects. 

In an attempt to protect the body from the substance, antibodies bind to the allergen. The 

chemicals released by the immune system lead to allergy signs and symptoms, such as nasal 

congestion, runny nose, itchy eyes or skin reactions. For many people, this same reaction 

affects the lungs and airways, leading to asthma symptoms [5]. 

The aim of the WHO for CRDP (Chronic respiratory disease programme) is to reduce the 

charge of morbidity, disability and premature mortality related to chronic respiratory diseases 
[6] and it has been reported that many traditional herbal medicine have promising anti-

asthmatic action [7]. 

Research on respiratory medicine drug is a developing area in modern biomedical science. 

Scientist who is trying to develop newer drugs from natural resources are looking towards the 

Ayurveda, the Indian traditional system of medicine. Several drugs of plant, mineral and 

animal origin are mentioned in Ayurveda for anti-asthmatic properties under the term 

shwasahara. Most of these medicines are plant origin only. Some of these plants have been 

screened for the evaluation of their anti-asthmatic activity in different pharmacological models 

and clinical trials, but the potential of most remains unexplored. 
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Jatiphala (Myristica fragrans Houtt.) is such a drug which is 

known to people since vedic period. Its well-known spices 

used in many food articles. In Charaka samhita (One of the 

most imp classical manuscript on Ayurveda) detail 

description about shwasa vyadhi is found in chikitsa sthana. 

Shwasa is also mentioned as the symptom as well as 

complication of many diseases. It is an illness of pranavaha 

srotas, caused due to predominant morbidity of vata and 

kapha dosha afflicting rasa dhatu. The causative factors of 

shwasaroga in general are also considered as the etiological 

factor of tamaka shwasa [8]. Environmental etiological factors 

include cold weather, cloudy weather; dust, smoke etc. can 

leads to shwasaroga. 

Acharya Bhavamishra who is one among the laghutrayi, in 

his Bhavaprakasha Nigantu, mentioned some single drugs 

which are showing shwasahara properties. Jatiphala is such 

one herbal drug which acts as kapha- vatahara, shotahara, 

shwasahara, vedana sthapana, vrsya, sthambhaka and having 

specific action on pranavaha srotas [9], Jatiphala is frequently 

used in condition like diarrhoea, inflammation, aphrodisiac. 

After assessing the available literature, it came into picture 

about unavailability of such study regarding respiratory 

disease on Jatiphala and also considering current need to 

evaluate an effective medicine by using influential plant to 

treat asthma, Hence the study was planned to know upto 

which extent the above said observations mentioned in the 

classics is appreciable pharmacologically in case of Jatiphala 

in allergic asthma, So an attempt was made to evaluate the 

effect of Jatiphala which may possibly work as anti-asthmatic 

in allergy induced asthma. 

 

2. Materials and Methods 

2.1 Plants Collection and Authentication 

The fruits of M. fragrans (Nutmeg) were collected from 

Alapura region of Kerala, during grishma ritu as per 

classically mentioned [10]. The seeds were got identified and 

authenticated at AYUSH approved Central Research Facility 

at Shri BMK Ayurveda Mahavidyalaya and PG centre, 

Shahapur, Belagavi and voucher number (CRF/13/804) of the 

drugs given in Central Research Facility. For preparation of 

Churna, Jatiphala seeds were pounded little in khalwa to 

break its hard seed coat and then pulverized and sieved 

through 120 no sieve to get fine powder. 

 

2.2 Animal Experimental Study 
Male Wistar Rats, weighing 250 ± 20 gm were purchased 

from authorised Animal breeder (Animal House of KLEU’s 

JNMC, Belgavi). Animals were housed in stainless steel 

cages. 7 days acclimatisation was given with ambient climatic 

conditions maintained throughout the experiment. The 

experimental procedures were approved by the institutional 

animal ethical committee (IAEC) (IAEC Reg no –

1017/C/06/CPCSEA) with the resolution No. 

BMK/IAEC/Res-04/2013. The acclimatized rats were divided 

into three groups: normal (n=2), OVA-control (n=6) and 

OVA- Jatiphala group (n=6). 

 Total number of animals: 14 

 Duration of study: 24 days. 

 Dose of Jatiphala in human is 1 gm [11]. 

 Dose of Jatiphala for 200gm of wistar rats: 18 mg/kg/day 

 

Animal Dose was calculated by dose conversion table of 

Paget and Barnes (1964) [12]. 

Table 1: Showing different groups of experiment 
 

Groups No of animals Protocol used 

Group 1 Normal Control N=2 Normal 

Group 2 Disease control N=6 Ova-Control 

Group 3 Experimental N=6 Ova- Jatiphala 

 

2.3 Experimental protocol 
Rats were immunized with an intraperitoneal injection of a 

suspension containing 40 mg of OVA (Sigma life sciences 

Chemical Co USA 62-88% purity analytical grade) and 2 mg 

of aluminium hydroxide (SD Fine Chemicals, Mumbai) to all 

OVA group ie Group II, III, IV. Fifteen days after 

immunization, rats were challenged by exposure to a 1% 

OVA in phosphate-buffered saline (PBS) aerosol once daily 

for 30 min per day for 8 consecutive days (Day 15th – 22nd). 

The challenge was carried out in a histamine chamber by 

using an ultrasonic nebulizer (INCO company).The aerosol 

flow rate is approximately 0.4ml/min and the particle size is 

app. 5 µm. Control group rats were exposed to nebulised 

sterile saline using the same method. One day after the last 

challenge, that is on 24th day the blood and tissue samples 

were collected [13]. 

 
Table 2: Showing sensitization, dose, re-challenging drug and 

treatment adopted 
 

Group Sensitization 
Dose and 

route 
Rechallenge 

Treated 

with 

I 
Normal 

control 

Normal saline 

for induction 

0.6 ml intra 

peritoneal 

Normal 

saline 
aerosols 

- 

II 
Disease 
control 

Ovalbumin 

40mg + 

Al2(OH3) 

0.6 ml intra 
peritoneal 

1% 

Ovalbumin + 
phosphate 

buffer (PBS) 

Normal 
saline 

III 
Experimental 

drug 

Ovalbumin 
40mg + 

Al2(OH3) 

0.6 ml intra 

peritoneal 

1% 
Ovalbumin + 

phosphate 
buffer 

Jatiphala 

churna from 
1st day to 

22ndday at 
dose of 

18mg/kg/day 

 

 Group I (Normal control group) rats were administered 

saline orally for 22 days after first sensitization. 

 Group II (OVA-control) rats were administered saline 

orally for 22 days after first sensitization. 

 Group III (OVA- Jatiphala) treatment group, 

administered with Jatiphala churna orally for 22 days 

after first sensitization at the dose of 18mg/kg/day. As 

Jatiphala is not fully dissolved in water for that purpose 

CMC (Carboxy Methyl Cellulose) suspension was 

prepared i.e. 10 mg of CMC powder mix in 100 ml of 

water and Jatiphala churna was mixed in CMC 

suspension which is freshly prepared daily. 

 

 
 

Fig 1: Jatiphala oral dosing 
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Fig 2: Ova i.p Sensitization 

 

3. Observations during experiment 

On the first day of experiment, the rats from asthma group 

and Jatiphala group, were sensitized with OVA albumin and 

Aluminium hydroxide intra peritoneally. On 2nd day there is 

increased in rectal temperature were noticed in those groups. 

After 15 days of 1st sensitization that is from day 15th to the 

day 22nd rats were re-challenged by exposure to a 1% OVA in 

phosphate-buffered saline (PBS) aerosol once daily for 

30 min/day for 8 consecutive days. During the experiment all 

possible subjective observations were noted and documented 

following as below Table no. (3) 

 
Table 3: Subjective parameters observed during animal experiment 

 

Si No. Parameters 

3.1. Nasal Irritation and scratching 

3.2. Sneezing 

3.3. Lung auscultation: Crepts 

3.4. Lung auscultation: Wheezing 

3.5. Respiratory rate 

3.6. Sleeping pattern 

3.7. Movements: Activeness 

3.8. Food & water intake 

 

3.1. Nasal irritation: It was stared to trace on from 1st day 

only and went on increasing in asthma group. Scratching 

reflex also seen to be increased further. On comparison with 

normal control group nasal irritation was observed less with 

delayed onset. 

 

3.2. Sneezing: from 6rd day onwards sneezing reflex seen in 

asthma group whereas in Jatiphala group it started after 

aerosol rechallenge. Sneezing was present in all groups but 

comparatively less in the test drug and still lesser in saline 

control. Showing the typical development of allergy. 

 

3.3. Crepts: Crepts were audible from 5thday onwards when 

ausculated with paediatric stethoscope and was more after the 

aerosol exposure. 

 

3.4. Wheezing: usually seen immediately after aerosols 

exposure and approximately up till 2-3 hrs of post exposure 

from 2nd day onwards of aerosol exposure. Forced expiration 

was noted in asthma group. In normal saline group the crepts 

were heard after exposure to normal saline aerosols and 

disappeared after some time (approx. 1 hr) while wheezing 

was not heard. 

 

3.5. Respiratory Rate: In asthma control group respiratory 

rate was 76-132/min in histamine chamber indicating of 

forced shallow respiration and probably dyspnoea while in 

normal saline group normal rate i.e. 60-100/min was 

observed. 

 

3.6. Sleeping pattern: As seen in experimental images it was 

observed that rats were sleeping in sitting position instead of 

universal fetal position which normal. This substantiates the 

acharya’s version in tamaka shwasa that is Aasino 

labhatesukham i.e. Sense of relief in prop-up position. 

 

3.7. Movement & Activeness: Sense of fatigue was observed 

in all asthma control (OVA) rats while the observations were 

mixed in Jatiphala group. Same was not observed in Saline 

control group. 

 

3.8. Food intake: It was more seen in both OVA treated 

group when compare to normal saline treated group. Jatiphala 

group rats appetite may be increased due to the deepana effect 

of drug. Following is an attempt to bring subjective 

parameters in close objectivity. Grading of irritation was done 

by numbering the scratching reflexes which was observed at 

nasal region. Other subjective parameters were also noted in 

table no. (5). 

 

Table 4: Grading of nasal irritation 
 

Scratches to nose and face Grades 

0 –10 1 

11 – 20 2 

21 – 30 3 

More than 30 4 

 
Table 5: Subjective Sign’s of Asthma observed in rats with grading 

 

Sl. No 
Sneezing 

bouts 

Nasal 

irritation 
Crept 

Sitting in 

one 

position 

Sleeping in 

sitting 

position 

Group I 15-20/min 1 + Mixed No 

Group II 40-50/min 4 ++++ Yes Yes 

Group 

III 
20-25/min 3 ++ Yes Yes 

 

 
 

Fig 3: Auscultation for wheezing & crypts 

 

 
 

Fig 4: Aerosol exposure in Histamine chamber 
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Fig 5: Nasal irritation 

 

4. Experimental Results 

The blood sample was collected after for sacrificing the 

animal to check the allergic markers and total count. Results 

obtained are tabulated below. 

 
Table 6: Blood Total count, differential count, Absolute eosinophil 

count and IgE Mean ± SD. 
 

Parameters 

Normal 

saline 

group 

Mean ±SD 

Asthma 

control 

group 

Mean ± SD 

Jatiphala 

treated group 

Mean ± SD 

Total count 9750± 6576 
10983± 

2338 
11317 ± 2999 

Neutrophil 18.5± 3.536 
9.333± 

3.445 
9.833± 3.971@ 

Lymphocyte 77.5± 4.95 85± 5.099 85.33 ± 5.164 

Eosinophil 
1.5 ± 

0.7071 
4.5 ± 1.761 1.5 ± 0.5477# 

Monocytes 2.5± 2.121 
1.167± 

0.4082 
3.333± 1.211* 

Absolute 

Eosinophil 

count 

162.5 

±159.1 
475± 213.9 166.7± 64.55** 

IgE 9±1.02 15±1.09 5.7±0.97*** 

@ P < 0.05 when compared to Asthma Group 

# p < 0.01 when compared to Asthma Control Group 

* P < 0.05 when compare to Asthma Group 

** P < 0.05 when compare to Asthma Group 

*** P< 0.001 when compared to Asthma Control Group 

 

 
 

Graph 1: Showing Total WBC count comparison of all groups 

 

 
 

Graph 2: Showing Eosinophil levels comparison of all groups 

 

 
 

Graph 3: Showing Lymphocytes levels comparison of all groups 

 

 
 

Graph 4: Showing Monocyte levels comparison of all groups 

 

 
 

Graph 5: Showing Nutrophils levels comparison of all groups 
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Graph 6: Showing Absolute Eosinophils Count (AEC) levels 

comparison of all groups 

 

 
 

Graph 7: Showing Immunoglobulin E (IgE) levels comparison of all 

groups 

 

4.1. Broncho-Alveolar Lavage Fluid 

Lung was lavaged with Phosphate buffer Saline with pH 7.4 

for Total count, differential count. Results obtained are 

tabulated in table No. (7). 

 
Table 7: Broncho-Alveolar Lavage Fluid Total count, differential 

count. 
 

Parameters 

Normal 

saline 

group 

Mean ± SD 

Asthma 

control 

group Mean 

± SD 

Jatiphala 

treated group 

Mean ± SD 

Total count 23.5± 2.121 65.83± 5.492 31.33 ± 4.082* 

Neutrophils 
14.5 ± 

0.7071 

13.17 ± 

2.317 
4.667 ± 1.211* 

Eosinophilss 2.5 ± 0.7071 
17.67 ± 

1.862 

3.333± 

1.211** 

Monocytes 83 ± 0 69.17± 3.601 92± 1.265** 

* P < 0.0001 When compare to Asthma Group 

** P <0.0001 When compared to Normal and Asthma Group 

 

 
 

Graph 8: Showing Broncho-Alveolar Lavage Fluid Total count, 

differential count comparison between all the groups 

 

4.2. Degree of Inflammation 

 
Table 8: Showing degree of inflammation in BALF fluid 

 

Parameters 

Normal saline 

group Mean ± 

SD 

Asthma 

control group 

Mean ± SD 

Jatiphala 

treated group 

Mean ± SD 

Peribronchial 

Inflammation 
0.7 ± 0.1414 3.3 ± 0.7239 1.333 ± 0.4502 

Perivascular 

Inflammation 
0.4 ± 0 2.867 ± 0.6653 1.033 ± 0.4457 

Test group showing significance at the level of P < 0.0001 with 

highly significant when compared with Asthma Group 

 

 
 

Graph 9: Showing degree of peribronchial and perivascular 

inflammation comparison between all groups 

 

 
 

Fig 6: Retro orbital blood collection  

 

 
 

Fig 7: Lungs with Trachea 

 

 
 

Fig 8: Collection of BALF 
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Fig 9: Spots observed on Lings 

 

 
 

Figure 10: Redness seen on Lungs 

 

5. Discussion 

In the present study effect of Jatiphala in experimentally 

induced allergic asthma in rat was studied employing model 

of allergic asthma developed by Lu GP et al. [13]. This method 

was followed due to availability of all criteria needed for the 

study. Various parameters such as total count, differential 

count, IgE & absolute eosinophil count, as well as total count 

and differential count in BAL fluid were measured. 

Sensitization was done with ova albumin and aluminium 

hydroxide injection by intra-peritoneal route (0.6 cc). After 15 

days repeated exposure of 1% ova albumin PBS aerosols for 8 

days resulted in induction of allergic asthma like condition as 

evidenced by raised serum IgE, Absolute eosinophils count, 

increased neutrophil and eosinophils count in BAL fluid and 

eosinophilslic infiltration into bronchial tissue when 

compared to normal saline group confirming the model 

executed by Sajida Abdureyim et al. [14]. 

Administration of Jatiphala reduced the allergic inflammatory 

markers such as serum IgE, AEC and infiltration of 

eosinophilsls at peribronchial and perivascular region in 

bronchial tissue (and BAL Fluid) as evidenced by 

histopathology results. 

Clinical and experimental evidence suggesting that the 

imbalance between Th1 and Th2 leads to the manifestation of 

allergic disease including asthma [15] (Robinson DS et al.). 

The Th2 cytokines such as IL-4, IL-5, and TNF-α become 

overly abundant and this is seen to play a central role in the 

pathogenesis of allergic asthma. Antigen-induced IgE 

production, airway inflammation, and airway 

hyperresponsiveness have been well documented in patients 

with allergic asthma and in animal models [16] (Wills-Karp M 

et al.). 

Th2 lymphocytes are the key orchestrators of this 

inflammation, initiating and propagating inflammation 

through the release of their cytokines. IL-4 induces IgE 

isotype switching in B lymphocytes and mucus production by 

goblet cells, as well as up-regulation of the expression of 

adhesion molecules required for inflammatory cell 

recruitment. The infiltration of eosinophils into the airways 

has been linked to the production of IL-5, which is important 

for eosinophil proliferation, activation and migration (Foster 

PS et al.). It has been suggested that eosinophils are key 

mediator of the pathology of bronchial asthma and contribute 

to tissue damage and airway inflammation. TNF-α is also an 

important chemo attractant for the recruitment of eosinophils 

into the lungs. This TNF-α is also a potent modulator of 

immune and inflammatory response. 

Jatiphala has significantly reduced IgE (5.7± 0.97), a subtle 

marker of allergic inflammation and asthma when compared 

to Asthma control (15±1.09) and also it is to some extent 

comparable to historical data of standard group of 

dexamethasone (4.017± 0.68) (Patil S F et al. 2012). The 

Production of IgE is dependent on the Th2 cell activation and 

production of cytokine IL-4 finally activating B lymphocyte 

which then produces IgE. Hence we may speculate that 

Jatiphala may be acting by down regulating Th2 lymphocyte 

activation & its downstream signalling. 

IgE is reduced significantly by Jatiphala (5.7± 0.97) when 

compared to normal saline group (9±1.02) hence one may 

suspect the diverse side effects could be possible by test drug 

hence further research on this line is undeniable. 

Jatiphala significantly reduced Absolute eosinophils count 

(166.7 ± 64.55) when compared to Asthma control (475 ± 

213.9) which is also marker of allergic inflammation & 

asthma. 

Significant difference in results of BAL Fluid Eosinophils 

between Jatiphala group (3.333 ± 1.211) versus asthma 

control group (17.67 ± 1.862) was seen. IL-5, is important for 

eosinophils proliferation, activation, migration and infiltration 

of eosinophils into the airways. Hence we may assume that 

Jatiphala may be acting by inhibiting IL5 cytokine of Th2 

lymphocyte activation & its downstream signaling. 

Macelignan which is one of the phytoconstituent of Jatiphala 

has shown decreases activation of the T helper type 2 cell 

specific master transcription factor, also inhibits the secretion 

of histamine, prostaglandin E (2) and leukotriene C(4); 

decreased mRNA levels of cyclooxygenase2, IL4 IL13 and 

tumour necrosis factorα [17] (Han YS et al. 2012) 

Increased in neutrophil is indication of severe persistent 

asthma and it is explained why severe asthma do not respond 

well to conventional asthma therapy, as neutrophilic airway 

inflammation may be resistant to corticosteroid treatment, 

where aseosinophilic inflammation is sensitive to steroids [18] 

(Keatings V. M. et al.) 

Histological analysis of lung tissue for inflammation and cell 

infiltration into peribronchial and perivascular region showed 

highly significant difference (P < 0.0001) between asthma 

control (3.3 ± 0.7239) and Test drug Jatiphala group (1.333 ± 

0.4502) Shown in Figure (11,12 & 13) 

 

 
 

Fig 11: Normal Saline group 
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Fig 12: Asthma group 

 

 
  

Fig 13: Jatiphala Group 
 

The eosinophil count along with other parameters in BAL 

Fluid and circulation compared with histopathology they 

corroborate positive correlation confirming its anti-allergic 

activity. 

Historical data of dexamethasone shows much decrease in 

weight on 23rd day than day one. The reason being 

glucocorticoids stimulate RNA and protein synthesis in the 

liver, they have catabolic and antianabolic effects in lymphoid 

and connective tissue, muscle, peripheral fat, and skin. 

Supraphysiologic amounts of glucocorticoids lead to 

decreased muscle mass and weakness and thinning of the skin 

(Bertram G. Katzung et al. 2009) whereas in test group there 

is no much variation found in food intake of all animals. 

By streamlined results of IgE, AEC, BAL Fluid eosinophil 

and histopathology of lung tissue results given by Jatiphala 

group in comparison with asthma control group along with 

the recent researches of Jatiphala in regards to anti-

inflammatory, anti-allergic and immune-modulatory, anti-

microbial it may be assumed that the test drug is anti-allergic 

anti-inflammatory and immune-modulatory but at same time 

it is not suppressing the first line of defence which shows it 

may have advantage over the standard drug. 

 

6. Conclusion 

OVA challenge effectively produced allergic asthma 

symptoms in both groups. Jatiphala internal administration 

reduced the allergic inflammatory markers such as circulating 

serum IgE, AEC, and infiltration of eosinophills at 

peribronchial and perivascular region in bronchial tissue (and 

BAL Fluid) as evidenced by histopathological results, 

compared to asthma control group which was induced by 

OVA. 

IgE is reduced significantly by Jatiphala hence one may 

suspect the varied side effects could be possible by test drug 

hence further research on this line is indisputable. 

Biochemical & Histological evidences from this study support 

the effectiveness of Jatiphala in allergy induced Asthma. 
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KSHARAGADA -DRUG REVIEW 

Ksharagada is one among vishaghnayoga (antidote) explained in classics by 

AcharyaCharaka, Sushruta, Vagbhata and Bhel in visha contexts which has different 

ingredients and methods of preparations. Two different methods of preparations are 

mentioned below: 

According to Acharya Charaka following is the method/procedure followed for the 

preparation of Ksharagada: 

 Collect twak of taruna palasha,  

 Dry it well in open sunlight, 

 After it is complete dry, burn it and collect the ash (bhasm), 

 The produced ash is then mixed with 1:4 or 1:6 parts of water and to be soaked well, 

followed by filtration, 

 This ksharajala (mixture of ash and water) is heated over moderate flame till it reduce to 

half of its volume, 
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 And then fine powder of all other seventeen (17) ingredients is taken in equal proportions 

and added to kharajala, 

 This mixture is continuously heated/cooked with stirring till it attains avaleha consistency 

and that is understood once it starts sticking to the stirrer, 

Then this lehya is rolled into pills and is dried in room temperature, and according to Acharya 

Sushruta the same Ksharagada is prepared by following method/procedure  

 Collect twak of taruna palasha,  

 Dry it well in open sunlight, 

 After it is complete dry, burn it and collect the ash (bhasma), 

 The prepared ash is to be mixed with 4 or 6 parts of water and stirred well, 

 Soak it for overnight,  

 Then the next day filter it using muslin cloth for 21 times and ksharajala is obtained.  

 The obtained ksharajala should be heated on moderate flame till water content gets 

evaporated and is called as kshara. 

 This kshara is taken and diluted in 1:4 or 1:6 parts of water and heated on moderate 

flame, till it reduces to half of its volume.  

 Then fine powders of all the ingredients in equal proportions are to be added in ¼ 

quantity of kshara. 

 Continuous stirring should be done till it attains avaleha form and formerly prepare pills 

which has to be dried in shade.  

The formulation which has been explained in different samhitas have relatively similar 

indication and has mainly advised in gulma and visha, in spite of its different method of 

preparation. 
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The common indication quoted by different Acharyas is mainly gulma and visha along with 

some other diseases like shotha, gulma, twak dosha, arsha, bhagandara, pleeha, apasmara, 

krimi, bhoota, swarabheda, pandu, mandagni, kasa, swasa and unmada. 

Indication of Ksharagada by Acharya Sushruta and Achyara Vrudha Vagbhata is in Ashmari, 

arsha, vatagulma, kasa, shula, udara, ajirna, grahani, bhaktadwesha, darna shopha, shwasa 

and vishaghna. Whereas Acharya Bhel has explained it in vatagulma, pleeha, arsha, shula, 

krimi, grahani, visha, sarpa, mushaka damsha, granthi, vatashleshma, samuthanam 

sannipatatmak, prasahya gulma, vandya, gara, apasmara. 

 

Table 01. Ksharagada references, Ingredients and Indication shown below 

 

Acharya Charaka has explained Ksharaagada in the context of Sthavara Visha Chikitsa 

specified in third vegavastha. In Acharya Charaka’s formulation the details of individual raw 

drugs are given in table no1 

Table no 2–Botanical name ,gunaand karma of individual drugs of Ksharagada 

S.No Reference Ingredients Indication 

1
Charaka.Chikitsa 

sthana. 23/101-104

Palash ksharajala, gairika, haridra, 

daruharidra,surasamanjiri, 

yashtimadhu,laksha,saidhava, jatamamsi, 

harenu, hingu, dwiariva, kushta, trikatu, 

bahlika

Sarva visha shotha, gulma, twak 

dosha, arsha, bhagandara, pleeha, 

shotha, apasmara, krimi, bhoota, 

swarabheda, pandu,mandagni, 

kasa, swasa, unmada

3
Bhelsamhita Chikitsa 

sthana. 5/40

Mahaoshada, devadaru, vasa, 

katurohini, chitrak,pippalimula, pippali, 

hastipippali, kushta, sarpagandha, 

pancha lavana, dwikshara, trivrutta, 

danti, dravanti, chopakunchika,lavana ½ 

pal, churna 1 pal, vasa, taila, ghrita 1 

prastha 

vatagulma, pliha,arsha, 

shula,vardhma, aavarta kundalam, 

krimi, grahani,visha, 

sarpa,mushaka damsha,granthi, 

vatashleshma,= samuthanam 

sannipatatmak, prasahya,gulma, 

vandya,gara, apasmara

4
 Ashtanga sangraha 

Chikitsa sthana 16/16
Same as bhela Gulma 

5
Ashtanga Sangraha 

uttara sthana 47/38
Same as sushruta Sarva, Visha Nasak

Sushruta.klpa 

sthana.6/ 1- 7

Sushruta.klpa 

2

Dhava, ashwakarna, shirisha, tinisha, 

palasha, pichumarda, patali, 

paribhadraka, udumbara, karahat, 

Ashmari, arsha, vatagulma, kasa, 

shula,udara,ajirna,grahani, 

bhaktadwesha, darna,shopha, 
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S.No Ingredients Latin name Rasa Guna Veerya Vipaka Karma Indication

1 Palasha
Butea Monosperma 

(lam) Taub
Katu 

Laghu, 

Ruksha
Ushna Katu Grahi

Arsha , Krimi, 

Kushta, Gulma, 

Udara

2
Shodhita 

Gairika 
Ferric Oxide Pachaka  Ushna Deepana, Rasayana

Gara, Visha, Kasa, 

Swasa.

3 Haridra 
Curucuma. Longa 

Linn

Tikta 

Katu

Ruksha 

Laghu
Ushna Katu

Uttejaka, Sugandhi, 

Raktadoshahara,Tvaka

doshahara,Shothahara

, Deepana, Grahi, 

Vishagna

Charmaroga, 

Prameha, Shotha, 

Pandu, Vrana.

4 Daruharidra Berberis Aristata DC
Tikta 

Kashaya

Laghu 

Ruksha
Ushna Katu

Deepana, Pachana, 

Grahi,  Pittarechaka, 

Jwarahara, Swedala, 

Shlesmaghna, 

Rasayana 

Vishamajwara, 

Kupachana, 

Phiranga, 

Gandamala,  

Apachi, Vrana

5

Surasa 

Manjiri 

(Tulasi)

Occimum, Sanctum 

Linn
Madhura Snigdha Sheeta Deepana, Hrudya Mutrakruccha 

6 Yashtimadhu 
Glycyrrhiza. Glabra, 

Linn
Madhura

Guru, 

Snigdha
Sheeta Madhura Chakshushya, Keshya, Swarya, Balavarnakrut

Vrana, Shotha, 

Visha, Chardi, 

Trushna, Glani.

7 Laksha Lacifer, Lacca

Tikta, 

Kashaya, 

Madhura

Laghu, 

Snigdha
Sheeta Madhura Pachana, Varnya

8 Saidhava Sodium Chloride  Lavana 

Guru, 

snigdha,Tis

hna

 Ushna  Katu

Shothghna, 

Vedanasthapana, 

Rochak

Vatavikara,  

aruchi, 

agnimandya, 

visha, arbuda, 

Vrukkashotha

9 Jatamansi 
Nardostachys 

jatamamsi DC

Tikta,Kas

haya, 

Madhura

Laghu 

Snigdha
Sheeta Katu Medhya Balaprada

Daha, Visarpa, 

Kushta

10
Harenu 

(Nirgundi)
VitexNegundo Linn

Katu, 

Tikta

Laghu 

Ruksha
Ushna Katu

Sthambhana 

Shothghna 

Plihavruddhi Yakruta 

Roga 

Deepana, 

Vishaghna

11 Hingu Ferula Narthex Boiss Katu

Laghu 

Snigdha 

Tishna

Ushna Katu Pachana Ruchya

Shula,Gulma, 

Murcha, Apsmara, 

Udara

12 Krishna sariva
Ichnocarpus 

Frutescens R. Br.

Madhura, 

Tikta

Guru, 

snigdha
Sheeta Madhura

Tridoshahara 

Dahaprashamana, 

Shothahara, Deepana, 

Pachana, Anulomana

Shwasa, kasa, 

vishanashana, 

jwara, atisara
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Research updates on pharmacological properties of individual drugs -  

 Palasha bark 

Palasha is said to have katu, tikta, kashaya rasa, laghu, ruksha guna, ushna, 

veeryaand katu vipaka. It is indicated in disease conditions such as grahi, trishna 

,arsha , krimi, kushta, gulma, udara roga, because of its karma as vatakaphagna 

,deepaniya, and daha shamana.  

Anuradha Sehrawat et al proposes Butea monosperma concentrate is a powerful 

chemo-preventive operator and represses 2-AAF-prompted hepatic carcinogenesis by 

postponing tumour arrangement and diminishing the recurrence of tumours and 

oxidative harm in wistar rodents, which proves its chemoprotectivity activity. 

M. A. Kamble et al 2015 has described Butea monosperma for its anti-cancerous 

action in the invitro on human breast cancer cell line in its concentrate extract.  

Ashwini Somayaji et al 2016 has elucidated Butea monosperma has properties like 

astringent, aphrodisiac, anthelmintic, antibacterial and used in asthma. It has been 

utilized for the treatment of various ailments. Different invitro and invivo studies have 

shown its anti-diabetic, anti-malignant growth, anti-microbial, anti-viral, anti-oxidant, 

anti-convulsion activity.  

13 Shweta sariva 
Hemidesmus Indicus 

R Br.

Madhura, 

Tikta

Guru, 

snigdha
Sheeta Madhura

Tridoshahara 

Dahaprashamana, 

Shothahara, Deepana, 

Pachana, Anulomana

Shwasa, kasa, 

vishanashana, 

jwara, atisara

14 Kushta
Saussurea, Lappa, 

C.B, Clarke

Tikta, 

Katu, 

Madhura

Laghu, 

ruksha, 

tikshna

Ushna Katu Kaphavata Shaman
 Visarpa, kasa, 

kushta

15 Shunti
Zingiber, Officinale, 

Rosc.
Katu

Laghu, 

snigdha
Ushna Madhura Kapha-Vata Shamana

Deepana, 

pachana, rochana, 

vatanulomana, 

shulaprashamana

16 Marich Piper, Nigrum, Linn Katu
Laghu, 

tikshna
Ushna Katu Vata & Kapha Shaman

Shwasa, shula, 

krimi

17 Pippali Piper, Longum, Linn Katu

Laghu, 

snigdha, 

tikshna

Anushna Madhura Kapha & Vata Shaman

Pleeha roga,  

shula, aama, 

shwasa, kasa, 

udara, kushta

18 Bahlika 
Ferula, Foetida, 

Regel
Katu

Laghu, 

Snigdha, 

Trishna

Ushna Katu Pachana, Ruchya

Shula,Gulma, 

Murcha, Apsmara, 

Udara

Alochana Chakra Journal

Volume IX, Issue V, May/2020

ISSN NO:2231-3990

Page No:6046



Salar R K et al. 2011 have proved the free radical scavenging activity of palasha. In 

Shaista et al 2012 palasha extract shows a strong contraceptive and antidote against 

snake venom.  

Muralidhar A. et al reported the hepatoprotective, antinflammatory in ethanolic 

extract of palash bark in wistar rats. 

Tiwari P. at al 2019 have quoted antifungal, antiulcer activity of palasha bark. 

Somayaji at al 2016 reported wound healing, anti-diarrhoeal, anti-microbial, 

antifungal, and antiulcer. 

 

 Daruharidra 

Daruharidrahas tikta, kashaya rasa laghu ruksha guna , ushna veerya and katu 

vipaka which aides in agni deepana and swedala. Italso works as sleshmaghna 

,pittakapha shamaka, , pittarechaka , indicated in grahi jwara vishmajwara , 

kupachana , phiranga ,gandamala apachi ,vrana , kustha , visha , additionally 

promotes rasayana. 

Soumya et al. 2009 found anticancer activity of Berberis Aristata DC metholonic 

extract on colon cancer cell lines.  

Singh V et al. 2013 states its antinflammatory action.CCRS joint project with 

advanced centre for treatment, Research, and Education of Cancer (ACTREC) 

reported in vitro anticancer activity of Berberis Aristata. 

In script of Indian medical plants Berberine has antibacterial and anti-inflammatory 

action.  

Mazumder PM reported anti-microbial, anti-depressant, and hepatoprotective activity 

of Berberis Aristata.  
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Srivastava S at al. 2015 identified properties alike anti-inflammatory, central nervous 

system protective, anti-microbial and hepatoprotective. 

 

 Tulasi 

In Bhavaprakash Nighantu tulasi is disclosed to have madhura, katu tikta rasa sheeta 

veerya which demonstrates the action of deepana, and supportive in hrudya 

conditions. Adhvaryu et al. 2008 have validated anti-tumour and chemoprotective 

activity of ocimum sanctum and curcuma longa in vivo by Dalton lymphoma ascites 

bearing mice and in vitro assay on DLA- cell line.  

Mrutyunjay M Mirje et al 2014 documented its anti-inflammatory activity. Joseph B 

at al. 2013 reported anti- cancerous activity of tulasi.  

Singh N at al. 2012 quoted anti-radiation activity, antioxidant activity of tulasi. 

The seeds of tulasi proved to be helpful in psychological disorders, including fear-

psychosis and obsessions. Additionally oil extracted from these seeds revealed, the 

antiasthmatic action and effectively protected the guinea-pigs from histamine and 

dyspnoea state. They also showed anti inflammatory activity against carrageenan-, 

serotonin-, histamine- and PGE-induced inflammation and inhibited hind paw oedema 

in rats. (IMP)  
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 Yashtimadhu  

Yashtimadhuhas madhura kashaya rasa, guru snigdha guna sheeta virya and 

madhura vipaka, which is vatapittahara and is beneficialas shukrala and balya, 

chakshushya, keshya and swarya, indicated in vrana shotha visha chardi trushna and 

glani conditions. 

According to Indian Herbal Pharmacopoeia the properties of Yashtimadhu are 

madhura rasa sheeta veerya madhura vipaka and it acts as anti-

inflammatory,antiulcer agent, antiallergic, antidiabetic antistress, antidepressive 

antiulcerous conditions like mouth ulcer inflamed stomach tuberculosis, respiratory 

infections bronchitis, dry cough catarrh, genitourinary diseases furthermore in 

abdominal pain, gastric, duodenal ulcers, and mild laxative spasmolytic.  

Dhanabalan B et al. 2015 has specified gastro protective action of Yashtimadhu. 

Aslam B et al 2015 G has proved glabra root powder to be gastro protective. As 

considerably improved the TAC and CAT action when compared to synthetic 

antiulcer drug though it shows remarked decline in TOS and MDA levels which 

specifies its antioxidant property. Generally the study shown that extract of G. 

glabraat 250, 500, and 750 mg/kg acquires gastric protection action.  

Roshan A at al. 2012 and Harwansh R.K. at al 2011 quoted antioxidant, antifungal, 

anti-inflammatory, anti-carcinogenic, hepatoprotective, anticancerous activity of 

glycyrrhiza glabra linn. 
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 Haridra  

Haridra possess tikta katu rasa, ruksha laghu guna , ushna veerya, katu vipaka which 

is best in kushta visha conditions, it is sugandhi and uttejaka dravya does deepana , 

grahi , raktashodhana which is also indicated in charmaroga , prameha , shotha 

pandu , vrana . 

M. Akram at al 2010 and labban L 2014 documented effects like antimicrobial, 

hepatoprotective, anti-inflammatory, anti-carcinogenic effects, antioxidant and free-

radical scavenging, gastrointestinal properties. 

Yan Li et al Hepato has mentioned protective and chemo protective action of 

curcuma. Savaringal JP et al. 2018 revealed antinflammatory of curcuma and IMP 

supports anti-inflammatory, hepatoprotective, anti-tumour, anti-oxidant, of curcuma 

that protects DNA damage. 

 

 Shweta Sariva 

Shweta Sariva that holds madhura tikta rasa , guru snigdha guna  , sheetsa virya  

madhura vipaka , which is tridoshamaka ,works as deepana , pachana, anulomana 

ruchikara dahaprashmana and  also has great role in shwasa , kasa , vishnashana , 

jwara, atisara kushta visha, , shotha  condition.  

B Prathib at al 2017 quoted antitumor activity, anti-inflammatory action of Shweta 

Sariva (Ichnocarpus frutescens) 
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 Krishna Sariva 

Krishna sariva  acquires madhura, tikta rasa  guru, snigdha guna  sheeta virya 

tridoshahara dahaprashamana, shothahara, deepana, pachana, anulomana karma 

and indicated in shwasa, kasa, vishanashana, jwara, atisara 

Panchal G. A. At al 2009 quoted antioxidant, hepatoprotective, anti-ulcer, 

antimicrobial, anticancer, anti-inflammatory of Krishna Sariva (Hemidesmus indicus) 

 

 Jatamansi  

Jatamansiperceiving tikta, kashaya, madhura rasa, sheeta veerya, katu vipaka whis is 

tridosa shamaka enables action of balaprada, daha, twachya, indicated in medya , 

visha, visarpa , kushta conditions.  

Ayurvedic Pharmacopoeia of India mentions dry roots useful in skin diseases, 

erysipelas, disturbed mental state and insomnia, Used for the treatment of epilepsy, 

hysteria, convulsive affections (IMP). Choudhary S at al 2015 and pandey M.M at al 

20013 quoted antioxidant, anticancerous effect of jatamamsi. Dhuna K at al 2013 

reported Cytoprotective action of jatamamsi.  

 

 Kushta  

Kushta has tikta , katu, madhura rasa, ushna veerya, katu vipaka, kaphavata shaman , 

indicated in visarpa , kasa , kushta , hikka . 

Zahara K et al 2014 has mentioned hepatoprotective, anti-inflammatory activity, 

gastro-protective, anticancer/antitumoreffect of kushta.  
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 Hinguhaskatu rasa ,laghu snigdha tikshna guna ,ushna veerya, katu vipaka 

,pachana ruchya as karma, and indicated in shula,gulmamurcha,apsmara,udara ,also 

acquires antimicrobial activity on gram-positive and gram negative bacteria. 

 

 Shunti  

Shunti has katu rasa, ushna veerya, madhura vipaka pacifiesvatakapha , deepana , 

pachana rochana , vatanulomana , shulaprashmana , kushta hara . 

Habib SHM et al. 2008 reported anticancer and antinflammatory activity of ginger 

extract on ethionine induced hepatoma rats. 

 

 Maricha 

Maricha has katu rasa, ushna veerya, katu vipaka acts as kaphavatahara indicated in 

krimi,kasa,shula ,shwasa . 

Tasleem F et al reported antinflammatory activity of piper nigrum L ethanolic extract 

by carrageenan-induced paw inflammation in rats. F. Amin et al 2010 stated in vitro 

anticancer and immunomodulatory action of Piper Nigrum 

 

 Nirgundi 

Nirgundi having katu , tikta , laghu ruksha guna sheeta , katu vipaka, shows 

properties of deepana, pachana medhya ,stambhana and  shothghna. Indicated in 

pilvruddhi , yakrat roga , vishgna ,vatahara kaphahara  . 

Saklani S et al 2018 reported its anti-oxidant activity. Its seeds are prescribed in 

spermatorrhoea, and promotes spermatogenesis. 
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 Ksharagada 

Research  studies reveal, Ksharagada holds in total seventeen ingredients out of its 

most ingredients possessing anti-tumour / anti-cancer, gastro protective, anthelmintic 

activity, antibacterial anti-inflammatory, anti-bacterial, antimicrobial, antifungal and 

antitoxic action that is common in action . 

Review done on Ksharaagada by Arvind at al. 2017 and Ranu at al. 2018 reported 

anti-toxic and antihelmintic action of Ksharaagada. 

“Sarvavisha shotha gulma tvagdoshasho bhangandarpleehashotha 

apasmarabhutaswarbheda pandu garana manda ritva kasam sonmaram 

nashayeyuratha pusam” 

Ksharaagada is one among the potent antitoxic formulation as per Acharya Charaka. 

According to Acharya Sushruta Paneeya Kshara (Su Su. 11/8) is one among the types 

of kshara which is indicated for internal usage. It is indicated in garavisha, gulma, 

udara, krimi, pandu, loss of appetite and other diseases.  

 

Ksharaagada is prepared by cooking all the 17 ingredients in khsara jala and 

preparing it in gutika form. This may help to increase the palatability of Kshara jala. 

Kshara jala, and laksha rasa acts as binding agent for other drugs to form gulika. The 

drugs of kshraragada are mainly having katu, tikta rasa, ushna veerya, katu vipaka, 

kushtaghna, vishaghna, deepaneeya and indicated in kushta, Gulma, shula, udara. 

These are reported to have anti-cancer, anti-inflammatory, anti-oxidant property. 

Together ksharaagada may possess katu, tikta rasa, ushna veerya, katu vipaka, tiksha 

guna, lekhana, shophahara karma. In charaka chikitsa sthana 23/48 shloka it is 

explained to have properties as shophahara and lekhana and ambu (water) is 
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explained as anupana. Kshraraagada may have anti-cancerous, anti-inflammatory, 

anthelmintic, anti-oxidant, hepato protective properties.  

Ksharaagada is indicated especially in shotha (inflammation), by its ushna tiksha, 

lekhana guna it will act as shophahara and also most of the raw drugs have shown 

anti-inflammatory activity in various research works. It is said to be useful in liver 

disorders. 
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Abstract — The recent outbreak of Coronavirus Disease (COVID 19) was announced as pandemic causing a rapid spread of the virus 

worldwide and creating a public- health emergency. Coronaviruses (CoV) belongs to the family Coronaviridae. They have enveloped 

viruses with a single positive-stranded RNA genome.  It was first discovered in Middle Eastern countries in 2012. However, most of all 

CoV are zoonotic of origin but bats were said as a natural host. This disease can spread and mutate at an alarming rate showing signs 

and symptoms like fever, cough, headache.  It was said to be human-to-human airborne transmission however later it was confirmed 

that it is a droplet infection that can spread through respiratory secretions. COVID 19 is said to attack the immune system and 

Ayurveda, the science of life has enlisted many protocols to help boost the immune system termed under Vyadhi Kshamatva. Ayurveda 

being ancient medical system highlights many diseases similar to the signs and symptoms of COVID 19. The concept of Pranavaha 

Srotas (respiratory channels) is well discussed and many herbs are mentioned to effectively treat the disease. Furthermore, Ayurveda 

contains list of many protocols that can be followed in times of medical emergency like COVID 19. Thus, showing the importance of 

Ayurveda in today’s date.  
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I. INTRODUCTION 

 

Corona Virus (CoVs) is known as the envelope viruses. In recent months, the virus has affected major 

population worldwide. This virus has a high mutation rate and is said as zoonotic pathogens and can be 

present in both humans and animals species. COVID 19 that started with the animal species especially bat 

underwent gene mutation and affected the human species as bats are regarded as the key reservoir of CoV
[1]

. 

However, COVID- 19 is a highly pathogenic virus that affects the respiratory system of the human species 

and causes severe acute respiratory syndrome (SARS)
[2]

. Coronavirus has mutated since 2002 where two 

cases were reported with mild infection. There are six coronaviruses known that can infect humans that 

include two α-Covs (229E and NL63) and four b-CoVs (OC43, HKU1, severe acute respiratory syndrome 

[SARS]-CoV, and Middle East respiratory syndrome [MERS]-CoV) 
[2]

. 

The virus was first identified with the symptoms by causing an outbreak in Pneumonia. In December 2019, 

the evolved nCoV called as novel coronavirus outbreak caused panic globally and posed many threats as the 

data suggest that CoV is a new species
 [3]

. Furthermore, the virus attacks the immune system of the body by 

fighting against the white blood cells and makes the body weak for the progression of the disease. It can be 

said that good immunity has good capability to fight against the virus. The World Health Organization 

finally announced it as a pandemic and with International Committee on Taxonomy of Viruses (ICTV) 

named the virus as (SARS-CoV 2). Recent data shows that SARS-CoV2 transmits through droplet infections 

[4]
.
 

 The common clinical feature shows signs and symptoms of cough and fever.  Since this virus attacks the 

immune system of the body, the treatment protocol is suggested to help boost the immune system and help 

fight the virus. The same principle is very well explained by Acharya Charaka in Ayurveda discussing 

Dinacharya i.e. daily regimes and Rutucharya known as seasonal regimes. It also mentions similar signs and 

symptoms of the disease and how well it can be managed. Acharya Charaka mentions about three basic 

principles that should be followed to treat any disease in Ayurveda which is by knowing the cause, 

symptoms and medicine as no disease gets manifested without the involvement of Dosha 
[5]

.
 
Furthermore, 

Ayurveda states that disease should be analyzed based on its presentation. To add on, Ayurveda pays more 

attention to the host and enlightens the fact that prevention is better than cure and a healthy lifestyle plays a 

fundamental role in improving immunity. Furthermore, this COVID 19 can be understood as a Visha (toxin), 

that is understood as a foreign matter entering in the body can cause Visha and this Visha leads to Ojakshaya 

( decrease in immunity) and further vitiates the blood and cardiac system 
[6]

. The concept of Krimi (parasite) 

which can also be understood as foreign element that enters the body and survives through the media of the 

host making it survive 
[7],[8]

. Lastly, Visarpa can also be correlated since most of its signs and symptoms like 

headache, cough, loose stools match the symptoms of COVID 19. Visarpa is said that it can manifest in the 

body in three ways and the most probable manifestation of Abhyantara Visarpa can be understood and as it 

name suggest that it can spread quickly to all parts of the body
[9]

. 
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II. EPIDEMIOLOGY: 

December 2019, marked many reporting of pneumonia-like cases in Wuhan city for which the origin of the disease was tracked to 

Huanan Seafood Market 
[10]

. Thus on December 12, 2019, the first diagnosed case of COVID 19 was announced and on 31
st
 of 

December, 27 viral cases were reported from which 7 cases were having severe symptoms. Furthermore, the history of each 

individual was tracked and possible source found was animal contact. After further research, on January 22, 2020, it was declared 

that COVID 19, CoV originated from wild bats. Thus this CoV belonged to group 2 of β-CoV with severe acute respiratory 

syndrome [SARS]-CoV. The Spring Festival in China was said to be the cause of the outbreak of the disease worldwide as the 

increasing number of travelling peaked and created a favourable condition for this virus to spread globally 
[11],[12]

. 

 

III. SOURCE & MODES OF TRANSMISSION: 

Coronaviruses are viruses with a single positive-stranded RNA genome and belong to Orthocoronavirinae under the family 

Coronaviridae. They are classified into four genera Alphacoronaviruses (α), Betacoronaviruses(β), Gammacoronaviruses(γ), and 

Deltacoronaviruses (δ) 
[2]

. After virological and genetic studies, it showed that bats are the reservoir host. 

 

The mode of transmission of the virus was provisional said as person to person through droplet and fomites. It was speculated that 

the virus transmission was also through airborne but later the WHO confirmed that the virus is not airborne. Droplet transmission 

was through the direct respiratory secretions when an infected/ carrier coughed, sneezes or even talked. The virus also has a high 

transmission rate from infected surfaces by the touch of body parts especially hands 
[3]

.  

  

In Ayurveda, a similar mode of transmission/entry has been explained by Acharya Sushruta, i.e. entry of Visha (toxin) in the body. 

It has been said that the mode of entry of the toxin in the host is through direct contact or media like food, liquid, teeth etc. thus 

the treatment protocol such as Abhyanga (massage), Nasya (Errhine Therapy), Dhuma (fomentation) etc. should be incorporated 

to avoid the spread and prevention of the disease. 
[14]

 

 

IV. PRESENTATION OF THE DISEASE: 

 
The patients with confirmed cases mainly showed respiratory signs and symptoms. Fever is the most common complaints 

associated with dry cough. However, the general signs and symptoms are dry cough, low-grade fever, throat pain, fatigue, 

breathlessness, vomiting, diarrhoea, nausea, throat congestion, anosmia, ageusia 
[10]

. In recent researches, it was said the COVID 

19 is not just respiratory disorder but it can also be a gastrointestinal disease that causes diarrhoea and vomiting. To add on, 

further research revealed that thrombosis may also play a deathly role in COVID 19. The presence of clot cause Deep Vein 

Thrombosis (DVT) in the legs and Pulmonary Emboli (PE) in the lungs and clots in the lungs suggest that these factors play a 

major role in COVID 19. 
[15]

 

 

In Ayurveda, this first stage of Covid-19 can be understood as producing Rakta Dushti (vitiation) which causes Avarana (covering) 

that can lead to Vrana Shotha (inflammation) at Kantha Pradesha (Viral Pharyngitis) and cause throat congestion furthermore, as 

the case progresses it shows signs and symptoms of Abhyantara Visarpa and Vata Kaphaja dominant Visarpa. The Signs and 

Symptoms of Vata Kaphaja are Tivra Pida (Severe Pain), Jwara ( Fever), Shwasa (Dyspnoea), Kasa ( Cough), Atisara 

( Diarrhoea), Shosha ( wasting), Aruchi ( Anorexia), Murcha ( Death, Fainting) 
[16]

. Signs and Symptoms of Abhyantara Visarpa 

are understood or taken for consideration as it manifests itself in Marmasthana (Vital Organs) and causes Vedana (Pain), 
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disturbance in bowel habits, a low digestive fire which further aggravates the conditions and due to which it vitiates Vata and 

Kapha with the association of Pitta Dosha and Rakta Dosha. 

 

Moreover, this CoV can be correlated with Sannipataja Jwara. In the current scenario, fever is the most prevalent and dominant 

symptom thus signs and symptoms of Sannipataja Jwara are Tandra (drowsiness/ tiredness), Kasa (cough), Shwasa (dyspnoea), 

Aruchi (anorexia), Trishna (thirst), Mukhata ( Laryngitis/Pharyngitis), Atisara ( diarrhoea) 
[17]

. 

 

There are other similar diseases that it can be correlated with, for instance, Dooshi Visha (toxin), and Krimi (parasite). It gives 

highlights of how the Visha or Krimi vitiates the blood and leads to complications. This Krimi can vitiate the blood and vitiates the 

Dosha accordingly. The signs and symptoms also show Dooshi Visha is a transformation state of Visha. Hence the rapid mutation 

of the CoV can be correlated to Dooshi Visha. In context, if the signs and symptoms are screened then signs and symptoms of 

Krimi are Jwara(Fever), Shoola(Pain), Sadhana(Lethargy), Aruchaka(Anorexia), Ksavathu(Sneezing), Chardi(Vomiting), 

Parushay(Dryness), Atisara(Diarrhoea) 
[7][,8]

.  

 

Initially, this Krimi does vitiation of blood together with vitiation of various Dosha leading to Rakta Avarana then this Krimi 

settles down in the body and throat region which causes congestion in the throat region. Thus according to the Dosha, the signs 

and symptoms will manifest. Parushya can be correlated with dryness of throat which suggest of dry cough.  

Thus, according to Dosha, the symptoms stay predominant. For Instance, dry cough can be suggestive of vitiation of Vata Dosha 

and fever can be suggestive of vitiation of Pitta Dosha. 

 

V. DIFFERENTIAL DIAGNOSIS 

TABLE NO I :  DIFFERENTIAL DIAGNOSIS 

 
 

Modern Literature Ayurveda Literature 

1. Corona virus 1. Sannipata Jwara 

2. Allergic bronchopumlmmonary aspergillus 2. Kasa 

3. Legionellosis 3. Visarpa 

4. Adenovirus 4. Raktaja Krimi 

5. Aspiration pneumonia 5. Dooshi Visha 

6. Common cold( rhinovirus)  

7. Haemophilus pneumonia  

8. Acute bronchitis  

9. Influenza  

10. MERS  

11. Streptococcus pneumonia  

 

 

VI. CLINICAL PROGRESSION – DIAGNOSIS 

 
A. Detailed travelled history and contact history 

B. Molecular methods ( RT-PCR) ( Reverse transcription) or ( Real-time PCR) 

C. Serology 

D. Viral Culture 
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VII. DISCUSSION ON TREATMENT PROTOCOL AND PROTECTION  

 
To begin with, there is no standard treatment protocol developed for Novel COVID-19 since it is of viral origin and has rapid gene 

mutation technique. Today there is no vaccine till date or effective treatment to prevent the spread of COVID-19 and successfully 

treat those affected. Thus, clinical trials are currently in progress to evaluate the molecules and come up with a probable vaccine. 

According to human MERS-CoV case report from South Korea, the use of Lopinavir/Ritonavir(LPV/RTV) (Anti-HIV drugs) 

provided successful viral clearance. Furthermore, a RCT was taken up with 76 patients were enrolled however not much positive 

feedback has been received. United stated published a case report using remdesivir that treated the virus successfully however 

clinical trial data of a larger sample has not been published yet 
[3]

. 

 

PRIMARY LINE OF PREVENTION 

A. Washing hands often with soap and water/ Hand Sanitizer is preferable. 

B. Touching of eyes, nose and mouth with unhygienic/unwashed hands should be avoided at all times. 

C. Respiratory care and close contact with people especially with signs and symptoms should be avoided. 

D. Use of face mask is advised if symptoms such as cough develop.  

SECONDARY LINE 

Clinical trials are underway to establish a vaccine to cure the COVID-19 and prevent the spread of it. A recent clinical trial has 

established dexamethasone as one of the promising trial drugs in treating the COVID 19.  The clinical trial is underway in a larger 

sample now to prove greater efficacy of the vaccine 
[45]

. 

 

VIII. TREATMENT PRINCIPLES ACCORDING TO AYURVEDA 

 
A. Nidana Parivarjana (Avoiding the cause of disease) 

B. Apakarshana ( Shodhana Chikitsa/ Purification Therapy) 

C. Rasayana Chikitsa ( Immunomudulatory Therapy) 

D. Prakrutivighatana/ Shamana ( Symptomatic treatment) 

E. Yoga 

 

1) Nidana Parivarjana / Prevention Aspect  

The eyes, mouth and nose are said as the portal of entry of the virus and before the actual entry of the virus into the lungs it 

undergoes phases of first attacking the throat region. Thus Ayurveda deals with the measures of avoiding the transmission and 

help improve the immunity (Innate Immunity).  

 Isolation – Not to get exposed to the virus for a certain period that is avoiding or creating a barrier from the source to 

prevent the spread of the virus. As it also builds immunity but also restricts the spreading of the virus since the virus is 

not able to infect the host 
[18]

. 

 Langhana Chikitsa (Fasting/fasting-mimicking diet)  :  

By eating proper light and healthy diet to help maintain the gut flora and help build a good digestive fire and help the 

digestion of toxins in the body (Aama) and bring the Dosha to equilibrium state 
[19]

. 

 Medicated Hot Water:   

To maintain and augment the immunity simply drinking of hot water (Ushnodaka) repeatedly to tackle the virus helps to 

remove the Kapha Dosha and helps to improve the digestive fire and gut mobility. It acts as an appetizer and helps to 

clean the gut flora and intestines. It specifically indicated in Kasa(cough), Shwasa (Dyspnea), Jwara (Fever). Drugs that 
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are mostly found in all households Shunti( Dry Ginger), Yastimadhu (Glycyrrhiza glabra), Dhanyaka (Coriander), Musta 

(Cyperus rotundus), Jeeraka (Cumin Seeds) 
[20]

. 

 

 Kavala and Gandusha and Jala Neti ( Mouth Rinse, Gargling, Nasal Cleaning) 

Since one of the portals of entry is through the mouth, mouth rinse and gargling are advised with warm liquids or oils, 

decoction to cleanse the oral cavity and throat region. This is understood as the property of the medicine to remove the 

bad mucus coated layer and form a healthy new layer which adheres to the mucus membrane giving extra immunity and 

protection from the virus to cause inflammation. Drugs like Haridra (Tumeric), Yastimadhu (Liquorice), Neem 

(Azadirachta indica), Khadira (Acacia catechu) and Saindhava Lavana (rock salt) thus by doing gargling with this helps 

in conditions like mouth ulcers, xerostomia, bacterial growth, gingivitis, mouth ulcers, sore throat. Turmeric has shown a 

more potent effect in antiviral treatments. Nasal Cleaning a common practice in yoga enhances the routes of nasal 

passage by cleaning with either with warm plain water or even medicated water especially salt water 
[20],[21]

. 

 Nasya (Errhine Therapy)  

Administration of medicated oil and ghee in the nose can help create a barrier from the pathogen to enter the nose as it 

can coat the area of the nasal passage and it can prevent the virus entering the respiratory tract. Clinical trials have been 

established on the role of Nasya in respiratory tract infections especially Pratishaya (rhinitis), Kasa 
[22]

. 

 Dhumapana ( Steam Inhalation)  

Medicated steam inhalation shows wonderful results in the throat and nasal congestion as the virus first affects the throat 

region, steam inhalation can help in preventing the entering of the virus and protects the mucus layer which can be 

threatened by inflammation 
[23]

. 

 

2) Apakarshana Chikitsa  ( Purification Therapy) 

 

Purification therapy plays a vital role in eliminating the toxins from the body. These toxins can be understood as entering of 

the virus in the host can cause its particular signs and symptoms. Treatments like Nasya that deals with the concept of 

administrating medicated oil/ghee in the nostrils. This treatment can be practised both as preventive and purificative
[22]

. 

Vamana known as emesis therapy brings the unstable Dosha out of the body through oral route. Virechana is said as 

purgation therapy where medicines are given to induce motion to cleanse the GI tract especially stomach and intestines. It 

helps to eliminate the Pitta Dosha which is also involved in this virus. Since the involvement of Rakta (blood) is also in the 

pathogenesis
[23]

, Rakta Mokshana (Blood Letting) is a therapy that helps to remove the vitiated blood and help form new 

healthy cells that can increase the immunity and boost the immunity to fight against the virus 
[41]

. 

 

3) Rasayana Chikitsa ( Immunomodulatory Therapy) 

Ayurveda mainly focuses on the health sector and that can be said as the speciality of the science that deals with measures for 

Rasayana (rejuvenation).  Rasayana has properties that comprise immunity building, healthy lifestyle, and anti-ageing therapy, 

affecting immunity building, Rasayana acts as natural prophylaxis and management in CoV infection. Most of the drugs that are 

mentioned under Rasayana have immunomodulatory properties. Few formulations mentioned that act as a Rasayana and also 

have high activity in respiratory tract infections. For instance, Bhargavaproktha Rasayana, Agasthya Haritaki, Kantakari Avaleha, 

Chyavanaprash, Indukantha Ghritha, Draksha Asava.
[25]

 

Individual Drugs such as Guduchi (Tinosporia cordifolia), Tulasi (Ocimum tenuiflorum), Maricha (Piper nigrum), 

Ardraka (Zingiber officinale), Shunthi (Zingiber officinale), Haridra (Curcuma longa), Amla (Phyllanthus emblica), 

Musta (Cyperus rotundus), Pippali (Piper longum), Ashwagandha (Withania somnifera), Haritaki (Terminalia chebula), 

Draksha (Vitis vinifera), Vasa (Adhatoda vasica), Kantakari (Solanum surratense), Yashtimadhu (Glycyrrhiza glabra), 

Bhunimba (Andrographis paniculata),and Sariva (Hemidesmus indicus) has shown their immunomodulatory properties in studies. 

 

Alochana Chakra Journal

Volume IX, Issue VI, June/2020

ISSN NO:2231-3990

Page No:6114



 

 

  

4) Prakruti Vighatna Chikitsa (Symptomatic Treatment)   

 

Stage 1 of COVID 19 has symptoms like throat Congestion or Pharyngitis. Ayurveda has mentioned formulations like 

Arogyavardhini Vati 
[26]

, Kamadugda Rasa 
[27]

, Mrutanjaya Rasa 
[28]

, and Amritarishta 
[29]

 for such condition. 

Stage 2 of COVID 19 shows symptoms like fever with dry cough. For such symptoms   Laxmivilas Rasa, Talisadi Churna, 

Marichadi Churna, Vidangadi Churna, Dashamoola Katutraya Kashaya, Kantakari Ghrita, Draksha Avaleha, Vasakasava, 

Swasakasa Chintamani Rasa,
 
Kapha Ketu Rasa, and Mustadi Kwatha has been mentioned as drug of choice in Ayurveda.

[31].-[38]
 

Stage 3 of COVID 19 shows symptoms like fever, dry cough and breathlessness. For such symptoms Kanakasava, Draksha Arista, 

Kaphaketu Rasa, Swasakutara Rasa, Dashamoola Kwatha, Vasadi Kwatha, and Dashamooladi Ghrita has been mentioned as 

drug of choice in Ayurveda.
[36],[38],[39] 

 

5) Yoga 

Yoga is one of the entity that overall helps the immune system as it increases the blood flow and levels of haemoglobin and red 

blood cells and it helps in proper channelling of oxygen in the body. Yoga acts as a natural anticoagulant due to the poses that are 

twisting in nature that mangle out the venous blood from the internal organs and structure and thus allowing more oxygenated 

blood to flow
[40]

, Yoga generally increase the endurance capacity, helps in the tidal volume. Practising yoga in combination for 

instance Asana and meditations can help main strength and at the same time help reduce stress. Asana like Matyasana, Halasana 

Shavasana, Paschimottanasana, Mandukasana, Vakrasana, Uttanapadasana, Pawanmuktasana, Naukasana can be helpful. 

Breathing exercise like types of Pranayama, Bhramari Pranayama, Suryabhedi Pranayama can be beneficial 

 

 

IX.  DIET MANAGEMENT 

Diet has very important role in boosting immunity and enhancing the fitness. oily and spicy foods should be avoided. Regular use 

of herbal tea with Tulsi (holy basil), Twaka (Cinnamomum), Maricha (Black Pepper), Pippali (Long pepper), and Shunthi (Dry 

Ginger) is advisable. Barley preparations are highly advisable. A balanced diet with easily digestible food items should be 

consumed. There must be use of ginger, turmeric, cumin seeds, and black pepper in food. Fruits (papaya, pomegranate) and green 

vegetables should be consumed. Raw and half-cooked meat should be avoided. Golden milk i.e. A glass of milk with half 

teaspoon turmeric powder has shown its benefit in boosting immunity.  

X. DISCUSSION ON PREVENTIVE  MEASURES 

In Ayurveda, health is considered as one of the supreme entity to live life disease-free and Ayurveda being a practical science 

emphasizes the importance of a healthy lifestyle for the prevention of diseases. To start with, the concept of Dinacharya is well 

explained and starts with Brahamamuhurtha (Time of getting up). It says that waking up early in the morning 48 minutes before 

sunrise. This helps overall health as in the morning hours there are less pollution and Vata Dosha is predominant which helps in 

easily evacuations of bowels. Moreover, there is a calm mindset that helps to relax your mind and make the individual feel fresh. 

 

Ushnapana (intake of lukewarm water) is another point that is discussed that should be taken early in the morning and it is said 

just by practising this early in the morning the person can live up to hundred years.  The person doing this will not suffer from 

Jwara (fever), Medovikara (Obesity-related disease) Shotha (oedema), Kustha (skin disorder), Arsha (Haemorrhoids), Grahani 

(Sprue), Jara (old age), etc. It is said the water that is kept in the copper vessel overnight can regulate the digestive system. It 

helps to dissolve the fats quickly and effectively and is said to have anti-inflammatory property as the properties of copper diffuse 

in the water 
[20]

. 
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Nasya is one of the treatment modality that is indicated as a purificatory procedure and also as preventive. It is mainly indicated 

for the diseases of mouth, ear, nose, eyes, and head. The nose is said to have direct entry to the head and Nasya has shown many 

successful effects on clinical trials. Nasya is also highly effective in Marmabhigata (disorders of vital organs) thus to eliminate the 

morbid Doshas which can be understood as viruses that are vitiating the Dosha. The drugs like Triphala Churna [a mixture of 

Amla (Phyllanthus emblica), Bibhitaki (Terminalia bellirica) and Haritaki (Terminalia chebula)] or Trikatu Churna [a mixture of 

Shunthi (Zingiber officinale), Maricha (Piper nigrum) and Pippali (Piper longum)] as Pradhamana Nasya (blowing of dry powder 

through nostrils). These consist of properties like Shothahara (Anti-inflammatory), Srotoshodhana (clearing of sinus and 

channels), Lekhana (scraping action), Anti-viral and immune-stimulatory properties. They increase the local immunity and help 

build a healthy mucus membrane to prevent inflammation of the mucosa present in nose and throat region 
[22]

. 

XI. DISCUSSION ON MEDICINES 
([30],[31],[32[,[33],[34],[35],[36],[37],[38]) 

Since the early involvement of Pitta Dosha is observed in the patients the formulations like Vasakasava and Drakshaleha are 

preferred as Vasa is said to be a natural anti-tussive and anti-inflammatory action. Draksha possessing cold potency also has anti-

inflammatory actions and is generally prescribed in Kasa associated with Jwara. Formulations like Agastya Haritaki contain 

Haritaki which removes obstructions from channels in the body because of its Ushna Virya (hot potency). It has anti-tussive and 

anti-inflammatory activity. It is also said to have an immunomodulatory effect that helps to build a good innate immunity to fight 

against pathogens. The early stages of throat being inflamed i.e. throat congestion can also produce Swarabheda (hoarseness of 

voice). A formulation like Dashamoola Katutraya contains Dashamoola and Trikatu, acts as a bronchodilator and also as Kanthya 

(improving voice). A formulation like Laxmivilas rasa contains Abhraka that has Tridosha palliating and immunomodulatory 

properties. It helps in immunity building and works to remove the congestion and inflammation.  

 

XII. VYAYAMA AND YOGA ( EXERCISE/YOGA) 

Both the entities are important as they are the curative and preventive aspect of Ayurveda. Doing exercise and yoga helps develop 

optimum immunity, good digestive power, lustre, compactness of body, tolerance to heat and cold. Yoga is accepted worldwide 

and researches are now being understood on how yoga helps to promote personal growth. Yoga helps to decrease anxiety, 

depression and distressful symptoms and has shown to significantly reduce toxicity. Furthermore, it helps in cardiovascular 

efficiency and homeostatic control, helps in respiratory performance as Pranayama is also known as the breathing technique. The 

COVID19 harming patients and have drastic effect on the immune system if stress increases. The practising of yoga helps to 

reduce stress indirectly increasing the immunity of the body to fight the disease 
[40]

. 

 

XIII. CONCLUSION  

It can be concluded that Ayurveda has mentioned many protocols to combat diseases. Ayurveda states that naming of the disease is 

not essential and should be treated on signs and symptoms. Moreover, it has well-established measures that run from preventive to 

medications to tackle disease. Yoga and Rasayana are the stronghold to fight this COVID 19 as they act to boost the immune 

system and help regulate the vitiated Dosha, Finally, it’s a long road to go until a cure is finalized but prevention should be a 

priority and that’s what Ayurveda teaches.  
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Abstract: An Ayurvedic medicine Amrabeejadi lepa is a polyherbal formulation containing Amra beeja 

majja (Mangifera indica) and Haritaki (Terminalia Chubela).  This formulation is effective in the 

management of daruna darunaka roga (Severe dandruff). The values obtained after the analysis of 

physico-chemical properties were found to be significant and within the limits. The preliminary 

phytochemical analysis study revealed that  individual drug of Amrabeejadi lepa has shown the 

presence of organic elements viz., carbohydrates, reducing sugar, mucilage, tannins, alkaloids, 

steroids, flavonoids and inorganic elements like sodium, iron, phosphate, sulphate, chloride, 

carbonates and nitrites  qualitatively.     

Keywords: - Amra beejadi lepa, Polyherbal formulation, Physico-chemical and Phytochemical analysis. 

Introduction 

India has rich cultural heritage of traditional 

medicines which chiefly comprised the two 

widely flourishing system of treatments i.e. 

Ayurveda and Unani systems since ancient times. 

The development of these traditional systems of 

medicine with the perspective of safety, efficacy 

and quality will help not only traditional heritage 

but also rationalize the use of natural products and 

health care. For herbal Formulations, one must has 

profound knowledge of important herbs found in 

India which are widely used in Ayurvedic 

formulations. Hence, there is need to explore the 

medicinally important plants; this can be achieved 

only when herbal products are screened by using 

sophisticated modern techniques. Amrabeejadi 

lepa churna is a herbal formulation consisting of 

two herbal ingredients 1.Amrabeeja (Mangifera 

indica), 2.Haritaki (Terminalia Chubela). It is 

used in the conditions like darunaka (dandruff).
[1]

  

 

 

There is scope to explore hidden, not highlighted, 

highly efficacious formulations mentioned in the 

classical Ayurvedic texts by analyzing them and 

establishing their results. The physico-chemical 

and preliminary phyto-chemical properties help to 

understand their various uses in different diseases. 

With the same aim this study has been undertaken. 

Materials and method 

Collection and Procurement of Materials: 

Amrabeejadi lepa churna consists of 2 ingredients, 

viz., Amrabeeja (Mangifera indica), and Haritaki 

(Teminalia chubela). Amra beeja majja was 

collected from the local garden of Nanded, 

Maharastra. Haritaki was procured from GMP 

certified K.L.E.S Ayurvedic Pharmacy Belgaum. 

Authentication of raw drugs  

Amra beeja majja and Haritaki phala majja 

authentication were carried out in AYUSH 

approved drug testing laboratory, (CRL), KLEU 

Shri BMK Ayurved Mahavidhyalaya by the 

expert in this field. 
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Preparation of churna
[2]

  

The Amrabeejadi lepa churna was prepared by 

adopting standards of Churna Kalpana as per the 

specifications
 
under the supervision of experts. 

Here Amra beeja majja and Haritaki were used in 

the ratio of 1:1. 

Physico-chemical studies
[3] 

Physico-chemical studies carried out were Loss on 

drying at 105 
0
 C, Total ash, Acid insoluble ash, 

Water soluble ash, Alcohol and Water soluble 

extractives & pH. Results showed below in tables. 

 

Table 1: Organoleptic properties of Amrabeejadi lepa churna. 

  

Appearance Colour Odour Taste Touch 

 

Churna Yellowish 

Brown 

Characteristic 

Haritaki smell 

Bitter Soft 

 

 

Table 2: Physico chemical characteristics of Amrabeejadi lepa churna. 

 

Sl.No Parameter Percentage mean 

 

1 Moisture content 12.8% 

 

2 Ash content (w/w %) 2% 

 

3 Acid insoluble ash (w/w %) 1% 

 

4 Water soluble ash (w/w %) 0.03% 

 

5 Alcohol soluble extractive (w/w %) 43.2% 

 

6 Water soluble extractive (w/w %) 39.2% 

 

7 p
H 

3 

Determination of physical characteristics of powder formulation
[4,5] 

Physical characteristics like bulk density, tap density, angle of repose, Haustner ratio and Carr's index were 

determined  

The term bulk density refers to the method used to indicate packing of particles or granules. The equation 

for determining bulk density (D b ) is D b =M/V b where M is the mass of particles and V b is the total volume 

of packing. The volume of packing can be determined in an apparatus consisting of graduated cylinder 

mounted on mechanical tapping device that has a specially cut rotating can. Particular weight of formulation 

powder was taken and carefully added to cylinder with the aid of a funnel. The initial volume was noted and 

sample was then tapped until no further reduction in volume was noted. The initial volume gave the bulk 

density value and after tapping the volume reduced, giving the value of tapped density. Angle of repose has 

been used as an indirect method quantifying powder flowability, because of its relationship with inter 

particle cohesion. The fixed funnel and the free standing cone method employs a method that is secured with 

its tip at a given height (H), above the glass paper that is placed on a flat horizontal surface. Powder or 

granules were carefully poured through the funnel until the apex of the conical pile just touched the tip of 

funnel. Thus, with R being the radius of the conical pile Tan a =H/R or a= arc tan H/R, where a is the angle 

of repose. Haustner ratio is related to inter particle friction and as such can be used to predict the powder 

flow properties. The equation for measuring haustner ratio is Df / Db. 

Where, Df   = Tapped density and Do = Bulk density. 
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Carr's index is another indirect method of measuring the powder flow from bulk density. The equation for 

measuring Carrs’s index is 

 

 CARRS INDEX - I =   Df – Db   X 100 

                                          Df 

 

Where Df = tapped density, Db= Bulk density 

Table 3:  Physical characteristics of the Amrabeejadi lepa churna 

Sl.no Parameter Amrabeeja churna Haritaki chuirna Amrabeejadi lepa churna 

Mean 

(n=5) ± SD 

1 Angle of 

repose 

50
0 
 39

0 
47

o  
± 0.02 

2 Bulk density 0.43 0.58 0.51  ± 0.076 (g/cm
3
) 

3 Tapped 

density 

0.52 0.83 0.59  ± 0.008 (g/cm
3
) 

4 Carrs index 17.31 30.12 13.56%  ± 3.275 

 

5 Haustners 

ratio 

1.21 1.43 1.16  ± 0.042 

 

Preliminary Phytochemical analysis
[6]

 

Preliminary qualitative phytochemical analysis of inorganic elements like calcium, magnesium, iron, 

phosphate etc. and organic elements like Carbohydrates, Flavonoids, Glycosides, Steroids, Alkaloids, 

tannins were done in alcoholic extract of Amrabeejadi lepa churna. Results showed below in tables. 

 Table -4:- Showing test for Inorganic components of Amrabeejadi lepa 

 

Table 5:  Phytochemical screening of Amrabeejadi lepa churna. 

 

Sl Constituents Tests Aqueous Alcohol 

Sl. No Test AB lepa 

01 Test for Iron:    a)Test soln. + potassium ferrocynide Present  

02 Test for Sodium: a)Test soln. + Potassium pyroanthllollate  Present  

03 Test for Calcium: a)  Test soln. + Ammonium carbonate Absent  

04 Test for Potassium: a)Test soln.+ Sodium Cobalt Nitrate Absent  

05 Test for Sulphate: a)Test soln.+ lead acetate Absent  

06 Test for Chlorides: a)Test soln.+ lead acetate Present  

07 Test for Magnesium : a)Test soln. +ammonium chloride Absent 

08 Test for Phosphate: a)Test soln. + ammonium molybdate Present  

09 Test for Carbonate: a)Ash + dil. Acid  Present  

10 Test for Nitrates:  

a)Test soln.+ ferrous sulphate + sulphuric acid 

Absent  
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no   

 

1 

 

Carbohydrate 

Molish’s test Absent  - 

Benedicts  test Present  Present  

Barfoeds  test Present  

 

Present  

 

2 Test for pentose sugar Bail’s orcinol test Absent  

 

Absent  

 

3 

 

Test for Hexose sugar 

Selwinoffs test Present  

 

Present  

 

4 

 

Test for non-reducing 

polysaccharide 

Iodine test Absent  

 

Absent  

Tannic acid Absent  

 

Absent  

5 Test for mucilage Swelling test Present  Absent 

 

6 

 

Test for Proteins 

Millons test Present  Present 

Protein containing 

sulphur 

Present Present 

 

7 

 

Test for Amino acids 

Ninhydrin test Absent Absent 

Test for Tryosine Absent Absent 

Test for cysteine Absent Absent 

 

 

 

8 

 

 

 

Phenolic compounds and 

Tannins 

Fecl3 Present Present 

Lead acetate Solution Present Present 

Acetic acid solution Present Present 

Dil. Iodine solution Present Present 

Dil. HNO3 Present Present 

Dil. potassium 

permanganate 

Present Present 

9 Test  for alkaloids Dragendroff’s test Present Absent 

 

10 

 

Anthraquinone glycoside 

Borntrager’s test Absent Absent 

Modified  

Borntrager’s test 

Absent Absent 

11 Saponin Glycosides Foam test Absent Absent 

12 Test for coumarin glycoside Coumarin test Present Present 

13 Test for steroids     Salkowiski test Present Present 

 

Microbial analysis 
[7]

 

Microbial analysis was carried out as per procedure of Indian pharmacopoeia 2011. It included the test of 

presence of pathogens like Escherichia coli, Salmonella ebony, Pseudomonas aeruginosa, and 

Staphylococcus aureus. Results showed below in table. 

 

 

Table 6: Amrabeejadi lepa churna Microbial limit test 
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Sl. no  Organism Limits as per IP   Results 

1 Escherichia coli Absent Absent 

2 Staphylococcus aureus Absent Absent 

3 Pseudomonas aeruginosa, Absent Absent 

4 Salmonella ebony Absent Absent 

 

Discussion 

Amrabeejadi lepa churna is evaluated .The 

analysis parameters revealed that churna is yellow 

brown in color, bitter in taste and soft in touch, 

with charteristics odor of haritaki.(Table 1) 

 Physicochemical parameter of amrabeejadi lepa 

churna is Tabulated (Table 2). Deterioration of 

churna depends upon the amount of water present 

in raw material. If water content is high, drug can 

easily deteriorate due to fungus. The loss on 

drying at 105
0
 C in Amrabeejadi lepa churna is 

found to be 12.8%w/w. Total ash value indicate 

the amount of minerals and earthy material 

present in raw material. Analytical results show 

that the ash value of Amrabeejadi lepa churna is 

2% w/w. The acid insoluble ash present in plant 

material is 1% w/w. The water soluble ash present 

in plant material is 0.03%w/w. Extractive values 

indicate the amount of chemical constituents of 

the drug. Water soluble extractive indicates its 

soluble material. Alcohol soluble extractive values 

indicate the presence of polar constituents. The 

physical characteristics (Table 3) show that the 

flow properties of the powder can be judged from 

angle of repose. The powder has its angle of 

repose value of 47
0
. Higher value of this angle is 

attributed to the stickiness property of Amra beeja 

churna. The bulk density value obtained lie within 

the acceptable range. BD = 0.51gm/cm
3
. Tapped 

density helps in calculating the percentage of 

compressibility of powder. TD = 0.59 gm/cm
3
. 

Compressibility index is the % of compressibility 

of powder blend and is determined by carrs index. 

As the value % is found to be 13.56%, it indicates 

good flowability. Haustner’s ratio value should be 

less than 1.25; this value in Amrabeejadi lepa 

churna is 1.16, which indicates the good flow 

ability. 

The results obtained from phytochemical 

screening reveals that the constituents like 

carbohydrates, Reducing sugar, mucilage, Amino 

acids, Steroids, tannins Alkaloids  etc. are 

present.(Table -5) Tannins bind to proline rich 

protein and interfere with protein synthesis. 

Flavonoids are hydroxylated phenolic substances 

known to be synthesized by plants in response to 

microbial infection and they have been found to 

be antimicrobial substances against wide array of 

microorganisms. Steroids have been reported to 

have antibacterial properties. Alkaloids have been 

associated with medicinal uses for centuries and 

one of their common biological properties is their 

cytotoxicity. Phenolic and flavonoids compounds 

act as natural antioxidant. It is found that the 

Amrabeejadi lepa churna extracts inhibited growth 

of all bacteria confirming their antibacterial 

activity. Inorganic constituents of   Amrabeejadi 

lepa churna are determined and presented. (Table-

4) It showed   presence of Sodium, Iron, Sulphate, 

Chloride, Carbonate and Nitrates. While 

Magnesium and Calcium are absent in it. Prepared 

Amrabeejadi lepa churna is devoid of all micro-

organisms. (Table-6) 

Conclusion: 

The good quality of this Polyherbal formulation 

has become possible by considering various 

scientific parameters concerning the Quality 

protocol.  Organoleptic character and different 

densities of Amrabeejadi lepa churna are present 

in Standard range. Phyto-chemical analysis 

revealed the presence of tannins, alkaloids, 

carbohydrates and inorganic element like sodium, 

chloride etc. which indicates the presence of 

medicinally important constituents in the 

formulation. The formulation is free from any 

microbial load. Hence these values can be 

considered as the standard parameters of Amra 

beejadi Lepa churna. 
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SUMMARY. Solid lipid nanoparticles (SLN) based gel was developed for a potential transdermal delivery
of acetyl salicylic acid (ASA) by applying 23 full factorial design with design expert 8.0.7.1 software
(STATEASE, Inc. USA), using microemulsion method. Developed ASA-SLN enriched gel was charac-
terised for drug content, spreadability and pH. Optimized SLN5 was a suspension of nanosized homoge-
neous particles which was remained within the colloidal range and it was uniformly dispersed after suit-
ably gelled by carbopol preparation. Optimized ASA-SLN enriched gel was assessed for skin permeation,
antithrombotic and anti-inflammatory activity. The results of in vitro permeation studies through rat skin
revealed that developed ASA-SLN enriched gel has prominent permeation profile compared with normal
ASA gel without skin irritation. The maximum concentration in plasma was found to be 265 μg/mL after
transdermal administration of optimized ASA-SLN enriched gel. Results of present study revealed that
optimized formulation assured to be a potential vehicle for transdermal delivery of ASA.
RESUMEN. Un gel a base de nanopartículas lipídicas sólidas (SLN)fue desarrollado para una administración
transdérmica potencial de ácido acetilsalicílico (AAS) mediante la aplicación de diseño factorial completo 23 uti-
lizando el software de diseño 8.0.7.1 (STATEASE, Inc. EE.UU.), utilizando el método de microemulsión. El gel
AAS-SLN enriquecido desarrollado se caracterizó por el contenido de droga, extensibilidad y pH. SLN5 optimi-
zado es una suspensión de partículas homogéneas nanométricas que se mantuvieron dentro del rango coloidal y
se dispersa uniformemente después de ser convenientemente gelificado mediante la preparación de carbopol. El
gel enriquecido ASA-SLN optimizado se evaluó en cuanto a permeación dérmica y actividades antitrombótica y
anti-inflamatoria. Los resultados de estudios in vitro de penetración a través de la piel de ratas revelaron que el
gel enriquecido ASA-SLN desarrollado tiene un perfil prominente de permeabilidad en comparación con el gel
normal de ASA y sin irritación de la piel. La concentración máxima en el plasma se encontró que era de 265
μg/mL después de la administración transdérmica de gel enriquecido ASA-SLN optimizado. Los resultados de
este estudio revelaron que la formulación optimizada aseguró ser un vehículo potencial para la administración
transdérmica de ASA.
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Introduction

Inflammation usually a life preserving phenomena is a local 

response of mammalian tissue to infection, irritation or any 

foreign substance. It is a complex body defense process for 

elimination or minimizing the spread of injurious agents. The 

classic signs of inflammation are local redness, swelling, heat, 

pain and loss of function. It is characterized by immune cell 

invasion, local release of cytokines and sometimes 

accompanied by functional or structural damage of the invaded 

tissue. It is regulated by a cascade of inflammatory mediators 

such as histamine, bradykinin, nitric oxide (NO), prostaglandin 

E  (PGE ), cytokines, necrosis factor-α (TNF-α) and 2 2

interleukin-6 (IL-6); playing a crucial role in acute and chronic 

inflammation (Fujiwara and Kobayashi, 2005; Ferrero-Miliani 

et al., 2007; Mitchell and Cotran, 2000).

An inflammatory response occurs in three distinct temporal 

phases, each apparently mediated by different mechanism: 

Acute inflammation characterized by transient local 

vasodilation, increased capillary permeability which 

represent the early body reaction and it is of short duration. 

Sub-acute inflammation characterized by infiltration of 

leukocytes and phagocytic cells and chronic inflammation 

during which the tissue degeneration and fibrosis occur 

(Pountos et al., 2011).

Throughout the world rise of inflammatory disease as 

arthritis, allergic rhinitis, eczema and asthma are treated with 

conventional anti-inflammatory drugs and NSAIDs. Despite 

their widespread use, NSAIDs are often associated with 

severe side effects; the most common being gastrointestinal 

bleeding (Gupta et al., 2005). Coumarins are one of the 

groups of compounds that have been reported to possess 

various effects on inflammation, nociception and pyrexia. 

From previous studies it has been shown that natural products 

containing coumarins as active constituent have been 
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Abstract

Objective: The present investigation involves the synthesis and examination of anti-inflammatory activity of schiff 

bases of 7-amino-4-methyl-coumarins in different experimentally induced  inflammatory models. in-vivo Materials 

and methods: The compounds were synthesized by reaction of 7-amino-4-methyl-coumarin with ethyl chloroformate 

to obtain 7-urethane-4-methyl-benzopyran-2-one. This was further condensed with hydrazine hydrate to obtain N-(4-

methyl-2-oxo-2H-chromen-7-yl) hydrazine carboxamide, which was refluxed with substituted aromatic aldehydes to 

form schiff base (IVa-c). The structure of the newly synthesized compounds was confirmed by spectral data. The  in-

vivo anti-inflammatory activity of synthetic compounds was carried out using acute anti-inflammatory models 

(Histamine, Carrageenan and Formalin induced paw oedema) and sub-acute anti-inflammatory model (Cotton pellet 

granuloma). The results showed that treatment with the coumarin derivatives (50 mg/kg) Results and conclusion: 

significantly inhibit the acute and sub-acute anti-inflammatory models when compared with the control treated rats. 

The present study suggests that the coumarin derivatives possess anti-inflammatory activity in different experimentally 

induced inflammatory models.
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reported for anti-inflammatory, analgesic and antipyretic 

activities (Gupta et al., 2005; Arul et al., 2005). Hence, it is 

important to develop novel derivative of anti-inflammatory 

agents with minimal adverse effects. Some chemically 

synthesized coumarin derivatives including novel 

benzopyranone congeners have also been reported for their anti-

inflammatory, analgesic and antipyretic activities (Eissa et al., 

2009). Some bi heterocyclic coumarin derivatives (Ghate et al., 

2005), 5-(substituted) aryl-3-(3-coumarinyl)-1-phenyl-2-

pyrazolines (Khode et al., 2009), 6-aminomethyl derivatives of  

benzopyran-4-one (Hasan et al., 2009) are reported to have anti-

inflammatory and analgesic activities. Further novel pyrimidine 

derivatives of coumarin have been reported for its anti-

inflammatory and antipyretic activities (Keri et al., 2010).

Hence, in the present study we investigated the anti-

inflammatory effect of some novel coumarin derivatives viz. 1-

(2-hydroxybenzylidene)-4-(4-methyl-2-oxo-2H-chromen-7-yl) 

semicarbazide  ( re fe r red as  compound  I) ,  1 - (4-

chlorobenzylidene)-4-(4-methyl-2-oxo-2H-chromen-7-yl) 

semicarbazide (referred as compound II) and 1-(2-

nitrobenzylidene)-4-(4-methyl-2-oxo-2H-chromen-7-yl) 

semicarbazide (referred as compound III) in different  in-vivo

experimental inflammatory models.

Materials and methods

Animals

Male albino rats of wistar strain weighing 150-200 g were 

procured from the animal house of Venkateshwar Enterprises, 

Bangalore, Karnataka for this study. The animals were 

acclimatized for one week in standard polypropylene cages and 

maintained at 27ºC ± 2ºC under 12 h dark and light cycle. They 

were fed with standard rat feed (Gold Mohur Lipton India Ltd.) 

and water  was provided. Ethical clearance for the use ad libitum

of animals was obtained from the institutional animal ethics 

committee prior to the beginning of the project work.

Chemicals and reagents

Histamine, Carrageenan, Formalin were purchased from 

Himedia Ltd. Mumbai. Marketed product of Diclofenac sodium 

was purchased from Korten Pharmaceutical Pvt. Ltd. Mumbai. 

All the other chemicals (solvents and reagents) used in this study 

were of analytical grade obtained from S.D. Fine chemicals.

Chemistry

The melting points were determined by open capillaries on a 

Thermonik melting point apparatus and are uncorrected. The IR 

spectra were recorded on a Thermo nicolet FTIR-200 

spectrometer, using KBr pellets. H NMR and C NMR spectra 1 13

were recorded on a Bruker Avance II, 400 MHz, spectrometer in 

CDCl  using TMS as an internal standard and the values are 3

expressed in δ ppm. The mass spectra were recorded using 

GCMS-QP 2010 Shimaduzu (Cipla Laboratory, Mumbai).

Synthesis: (Rama Ganesh et al., 2010; Ronad et al., 2008; 

Robinson, 1990; Pretka and Wilmington, 1961)

1. Synthesis of N-(4-methyl-2-oxo-2 -chromene-7-yl) H

hydrazine carboxamide [III]:

An intimate mixture of 7-carbethoxyamino-4-

methylcoumarin (1.9 g, 0.01 mmol) and hydrazine hydrate 

(99%) (2 ml, 0.02 mmol) in absolute methanol on water 

bath was allowed for 5.0 hrs. Completion of reaction was 

monitored by TLC. After cooling, the reaction mixture was 

poured into ice-cold water. The solid thus separated was 

collected by filtration, dried and re-crystallized from 

ethanol. Rf: 0.48; Solvent system: Chloroform: Acetone 

(4:1); M.P.170-175 C; yield: 60%.0  

IR(KBr) cm  3268.07-3336.13 (-NH ); 1692.4 (>C=O -1

: 2

stretching 2-α-Pyrone); 1619.61 (NH-C=O of amide). 

2. Synthesis of 2-benzylidene-N-(4-methyl-2-oxo-2 -H

chromen-7-yl) hydrazine carboxamide derivatives [IV] 

(Figure I):

A mixture of N-(4-methyl-2-oxo-2H-chromene-7-yl) 

hydrazine carboxamide (1.5 g, 0085 mmol) and substituted 

aromatic aldehyde (0.017 mmol) in 25 ml of absolute 

alcohol and 0.5 ml of acetic anhydride was refluxed for 6 h, 

then, the solvent was removed under reduced pressure. The 

resulting crude schiff' base was washed with cold water and 

re-crystallized by using appropriate solvents. The purity of 

the compounds was confirmed by TLC using silica gel G as 

stationary phase and   mobile phase used is 

ethylacetate:cyclohexane (1:2). 

1-(2-hydroxybenzylidene)-4-(4-methyl-2-oxo-2H-

chromen-7-yl) semicarbazide (IVa):

IR (KBr) cm :-1  1235.46 (C-O); 1573.05 (>C=C); 1578.17 

(C=N); 1618.22 (CONH); 1684.67 (>C=O of 2-α-pyrone); 

2983.60, 2981.35 (Ar-CH); 3335.43 and 3264.19 

(NHCONH stretching). 
1H NMR (DMSO) 400Mz δ ppm: 1.2 (s,3H,4-CH ); 6.2 3

(s,1H,C -H); 7.4-7.6 (m,7H,Ar-H); 7.9(s,1H,CH=N); 9.8 3

(s, 2H, >CONH).

1-(4-cholorobenzylidene)-4-(4-methyl-2-oxo-2H-

chromen-7-yl) semicarbazide (IVb):

IR (KBr) cm :-1  757.41 (C-Cl); 1235.46 (C-O); 1578.17 

(C=N); 1618.43 (CONH); 1684.67 (>C=O of 2-α-pyrone); 

2981.35 (Ar-CH); 3264.77 and 3337.73(NHCONH 

stretching). 
1H NMR (DMSO) 400Mz δ ppm: 1.3 (s,3H,4-CH ); 6.1 3

(s,1H,C -H); 7.4-7.6  (m,7H,Ar-H); 8.02 (s,1H,CH=N);  3

9.8 (s, 2H, >CONH).
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1-(2-nitrobenzylidene)-4-(4-methyl-2-oxo-2H-chromen-7-

yl) semicarbazide (IVc):

IR (KBr) cm :- 1  1232.57 (C-O); 1574.52 (C=N);  

1620.34(CONH); 1690.39 (>C=O of 2-α-pyrone); 3264.22 and 

3334.49 (NHCONH stretching).
13C NMR (DMSO) 400Mz δ ppm: 179.9 (4-CH ); 111.7 (C of 2-3 3 

α-pyrone); 104.48-153.78 (12 Ar-C); 160.06 (>C=O of 2-α-

pyrone).

Experimental protocol 

Rats were divided into 5 groups with 6 animals in each group. 
Group I served as control animals and was treated with 1% w/v 
sodium CMC  Group II served as standard with Diclofenac p.o.
sodium (10 mg/ml/kg, ). Group III-V animals were treated with p.o.
the test compound I, II and III (50 mg/5ml/kg body weight, ).p.o.

Acute anti-inflammatory models

Histamine induced hind paw oedema (Gupta et al., 2005)

For the determination of anti-inflammatory effect, the histamine 
induced paw oedema model was employed. Thirty minutes after the 
oral administration of the control, standard and test compound, each 
rat was injected with a freshly prepared 0.1 ml of 1 mg/ml histamine 
in normal saline into the subplantar region of the right hind paw. 
The paw volume was measured by means of a volume 
displacement technique using a digital plethysmometer before and 
0.5, 1, 2, 3, 4 and 5 h after induction of inflammation. The 
percentage (%) inhibition of oedema is calculated as:

Percentage inhibition: [V -V/V ] X 100c t c

V = Oedema volume/paw thickness of control animals.c

V= Oedema volume/paw thickness of treated animals.t

Carrageenan induced hind paw oedema (Winter et al., 1962)

Oedema was induced by injecting 0.1 ml of 1% carrageenan 
suspension according to Winter ., 1962. The treatment, et. al
grouping of the animals and percentage of inhibition remain similar 
to that of the histamine induced inflammatory model except the 
inducing agent.

Formalin induced hind paw oedema (Kalkhambkar et al., 2008)

The model as employed was treated in the same way as in above 
model except that formalin (0.1 ml of 1% v/v) was used as 
oedematogenic agent. The other details remain similar as 
mentioned in the above model.

Sub-acute anti-inflammatory models 

Cotton pellet granuloma (Vogel and Gang, 2008)

The model as adopted for sub-acute inflammation was induced 
by cotton wool. The adsorbent cotton wool used was cut into 
pieces weighing 10 ± 1 mg, made into pellets and was sterilized 
(120ºC; 2 h). Prior to implantation the animal was anaesthetized, 
abdomen was shaved cleanly, swabbed with 70 % ethanol and 

two pieces of sterilized cotton pellets were implanted 
subcutaneously, one on each side of the abdomen. The test 
drugs were administered once daily throughout the 
experimental period of 7 days. On the 8  day, rats were th

anaesthetized and pellets were dissected and dried at 60ºC 
for 18 h, weighed after cooling. The mean weight of the 
cotton pellets of the control as well as of the test group was 
calculated. The results are expressed as percentage 
inhibition of granuloma, calculated as:

Percentage inhibition: [Wt -Wt /Wt ] X 100c t c

Wt  = Granuloma weight of control animals.c

Wt  = Granuloma weight of treated animals.t

Statistical analysis 

All data are expressed as Mean ± Standard Deviation (S.D). 
The statistical significance was analyzed by using one-way 
ANOVA followed by Tukey's multiple comparison test. For 
statistical analysis, data was computed by using Graph Pad 
Prism Software version 5.0.

Results

Acute anti-inflammatory models 

Effect of coumarin derivatives on histamine induced 

hind paw oedema volumes and percentage inhibition: 

Table 1 shows the status of paw oedema volumes and 

percentage inhibition of the control, standard and test 

compound in experimental animals. There was a gradual 

increase in oedema paw volumes in control group showing 

its maximum value at 3 h. The standard (Diclofenac 

sodium) and test compound groups (50 mg/kg) showed 

significant decrease in paw volume when compared with 

control group. The test compound group II and III 

significantly inhibited ( <0.001) the histamine induced p

hind paw oedema formation at 30 min when compared with 

the control group. 

Effect of coumarin derivatives on carrageenan induced 

hind paw oedema volumes and percentage inhibition: 

The changes in the level of paw oedema volumes and 

percentage inhibition of the control, standard and test 

compound in experimental animals are illustrated in table 2. 

Animals administered with the standard (Diclofenac 

sodium) and test compound groups (50 mg/kg) showed 

significant decrease in paw volume when compared with 

control group. The test compound II and III significantly 

inhibited ( <0.001) the carrageenan induced hind paw p

oedema formation from 2 to 5 h when compared with the 

control group. 

Effect of coumarin derivatives on formalin induced hind 

paw oedema volumes and percentage inhibition: 

Activity for the changes in the level of paw oedema volumes 
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Treatment Dose Rat hind paw volume change in ml (Mean ± SD) and % inhibition  

30min 1st h 2nd h 3rd h 4th h 5th h 

Histamine control  3ml/kg 0.53±0.06 0.57±0.06 0.60±0.05 0.67±0.04 0.59±0.06 0.58±0.07 

Diclofenac sodium 10mg/kg 0.29±0.06*** 

(45.28%) 

0.46±0.03** 

(19.28%) 

0.44±0.04*** 

(26.66%) 

0.41±0.05*** 

(38.80%) 

0.39±0.03*** 

(33.89%) 

0.40±0.05*** 

(31.03%) 

Compound-I 50mg/kg 0.43±0.03*,### 

(18.86%) 

0.51±0.02 

(10.52%) 

0.49± 0.06* 

(18.33%) 

0.54±0.05** 

(19.40%) 

0.45±0.05*** 

(23.72%) 

0.44±0.07* 

(24.13%) 

Compound-II 50mg/kg 0.38±0.05***,# 

(28.30%) 

0.49±0.06 

(14.03%) 

0.50±0.05* 

(16.66%) 

0.55±0.07*,## 

(17.9%) 

0.48±0.04**,# 

(18.64%) 

0.42±0.06** 

(27.58%) 

Compound-III 50mg/kg 0.35±0.05*** 

(33.96%) 

0.48±0.05 

(15.78%) 

0.46±0.06** 

(23.33%) 

0.52±0.06**,# 

(22.38%) 

0.43±0.03*** 

(27.11%) 

0.41±0.09** 

(29.31%) 

 

Table 1. Effect of coumarin derivatives on Histamine induced hind paw oedema volumes and percentage inhibition

Figure 1. Synthetic route for coumarin derivatives

Values are expressed as Mean ± S.D (n=6). Comparisons are made between: *** < 0.001, ** < 0.01, * < 0.05 when compared with histamine control,  < p p p p ###

0.001,  < 0.01, < 0.05 when compared with diclofenac sodium. ## # p p 

Treatment Dose Rat hind paw volume change in ml (Mean ± SD) and % inhibition  

30min 1st h 2nd h 3rd h 4th h 5th h 

Carrageenan control  3ml/kg 0.91±0.09 1.04±0.09 1.20±0.07 1.46±0.08 1.36±0.07 1.33±0.07 

Diclofenac sodium 10mg/kg 0.58±0.04*** 

(36.26%) 

0.73±0.06*** 

(28.80%) 

0.89±0.03*** 

(25.83%) 

0.93±0.04*** 

(36.30%) 

0.85±0.02*** 

(37.50%) 

0.82±0.04*** 

(38.34%) 

Compound-I 50mg/kg 0.88±0.04### 

(3.29%) 

0.96±0.02### 

(7.69%) 

1.11±0.13### 

(7.50%) 

1.14±0.13***,## 

(16.17%) 

1.17±0.10***,### 

(19.86%) 

1.19±0.07**,### 

(10.52%) 

Compound-II 50mg/kg 0.87±0.07### 

(4.39%) 

0.91±0.06*,### 

(12.50%) 

0.94±0.06*** 

(21.66%) 

1.01±0.10*** 

(30.82%) 

1.03±0.06***,### 

(24.26%) 

1.11±0.05***,### 

(16.54%) 

Compound-III 50mg/kg 0.84±0.05### 

(7.69%) 

0.90±0.07**,### 

(13.46%) 

0.93±0.06*** 

(22.50%) 

0.96±0.06*** 

(34.24%) 

1.00±0.04***,## 

(26.47%) 

0.99±0.08***,## 

(25.56%) 

 

Table 2. Effect of coumarin derivatives on Carrageenan induced hind paw oedema volumes and percentage inhibition.

Values are expressed as Mean ± S.D (n=6). Comparisons are made between: *** < 0.001, ** < 0.01, * < 0.05 when compared with carrageenan control,  < p p p p ###

0.001,  < 0.01 when compared with diclofenac sodium.## p 
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and percentage inhibition was statistically significant for the 

treatment group when compared to control group (table 3). 

Significant reduction ( <0.001) in formalin induced hind paw p

oedema was observed in the test compound group II and III from 

2 to 5 h when compared with the control group. 

Sub-acute anti-inflammatory models

Effect of coumarin derivatives on cotton pellet granuloma: The 
effect of coumarin derivatives and diclofenac sodium on the 
proliferative phase of inflammation (wet, dry and transudative 
weight) has been summarized in table 4. The percentage of 
inhibition of compound III and diclofenac sodium (wet weight) was 
found to be 57.60 and 58.50 % ( <0.001) respectively. Similar p
observations were made for dried and transudative weight as well. 
The inhibition of inflammation by compound III and diclofenac 
sodium were as 59.55 and 64.01 % ( <0.001) respectively.p

Discussion

In this study, acute and sub-acute anti-inflammatory  models in-vivo

were assessed for evaluating the effect of coumarin derivatives 
to be used in the treatment of inflammatory disorders. They are 
the suitable test procedure being employed, which has been 
commonly used to screen the antiedematous effect of any drug. 
Coumarins constitute one of the major classes of naturally 
occurring compounds, and interest in its chemistry continues 
unabated because of its usefulness as biologically active agents.

The inflammatory process consists of a series of events that 

can be elicited by numerous stimuli. Inflammatory responses 

occur in three distinct phases, each apparently mediated by 

different mechanisms: An acute phase, characterized by local 

vasodilation and increased capillary permeability mediated 

by the release of serotonin and histamine (Winter et al., 1962; 

Crunkhorn and Meacock, 1971), an sub-acute phase, 

characterized by infiltration of leukocytes and phagocytic 

cells which is mediated by the release of prostaglandins, 

protease and lysosome (Vinegar et al., 1987a) and a chronic 

proliferative phase in which tissue degeneration and fibrosis 
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Table 3. Effect of coumarin derivatives on Formalin induced hind paw oedema volumes and percentage inhibition.

Treatment Dose Rat hind paw volume change in ml (Mean ± SD) and % inhibition  

30min 1st h 2nd h 3rd h 4th h 5th h 

Formalin control  3ml/kg 0.73±0.05 0.83±0.04 0.89±0.05 0.99±0.07 1.07±0.06 1.19±0.04 

Diclofenac sodium 10mg/kg 0.33±0.03*** 

(54.79%) 

0.50±0.04*** 

(39.75%) 

0.67±0.05*** 

(24.71%) 

0.71±0.03*** 

(28.28%) 

0.64±0.07*** 

(40.80%) 

0.64±0.08*** 

(46.21%) 

Compound-I 50mg/kg 0.71±0.05### 

(2.73%) 

0.75±0.04*,### 

(9.63%) 

0.81±0.03### 

(8.98%) 

0.89±0.04***,## 

(10.10%) 

0.90±0.06***,### 

(15.88%) 

0.97±0.05**,### 

(18.48%) 

Compound-II 50mg/kg 0.72 ±0.03### 

(1.36%) 

0.76±0.06# 

(8.43%) 

0.79±0.03*** 

(11.23%) 

0.84±0.04*** 

(15.15%) 

0.90±0.04***,### 

(15.88%) 

0.98±0.06***,### 

(17.64%) 

Compound-III 50mg/kg 0.65±0.07### 

(10.95%) 

0.68±0.05# 

(18.07%) 

0.73±0.05*** 

(17.97%) 

0.77±0.05*** 

(22.22%) 

0.83±0.03***,## 

(22.42%) 

0.82±0.05***,## 

(31.09%) 

 Values are expressed as Mean ± S.D (n=6). Comparisons are made between: *** < 0.001, ** < 0.01, * < 0.05 when compared with formalin control,  < p p p p ###

0.001,  < 0.01, < 0.05 when compared with diclofenac sodium.## # p p 

Treatment Dose Wet weight (mg) % of 

inhibition 

Dry weight 

(mg) 

% of 

inhibition 

Transudative         

weight 

% of 

inhibition 

Control 3ml/kg 183.8+7.26 -- 76. 23±2.80 -- 107.57±6.50 -- 

Diclofenac 

sodium 

10mg/kg 76.27 ±4.53*** 58.50 27.43 ± 2.78*** 64.01 48.84±6.037*** 54.63 

Compound-I 50 mg/kg 103.6± 11.52***,### 43.63 45.97± 4.22***,## 39.69 57.65±8.966*** 46.39 

Compound-II 50 mg/kg 94.12 ±3.77***,### 48.79 42.67± 6.68***,## 44.02 54.78±6.21*** 52.13 

Compound-III 50 mg/kg 77.92 ±2.02 *** 57.60 30.83 ±6.30*** 59.55 47.08±6.20*** 56.19 

 

Table 4.Effect of coumarin derivatives on Cotton pellet granuloma in experimental rats

Values are expressed as Mean ± S.D (n=6). Comparisons are made between: *** < 0.001 when compared with control,  < 0.001,  < 0.01 when compared p p p ### ##

with diclofenac sodium.
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occur (Winter et al., 1962). Acute inflammation is marked by 

three major components as changes in vascular caliber leading to 

increased blood flow, structural changes of microvasculature 

causing leakage of blood vessels and extravasation of leucocytes 

leading to their accumulation and activation at the site of injury.

As discussed above, histamine a basic amine is a potent 

vasodilator as well as an important mediator of inflammation 

which enhance the vascular permeability. They act with 

prostaglandins (PGs) to induce oedema (Linardi et al., 2000). In 

this work, the reference drug diclofenac sodium significantly 

decreased paw volume until the end of 5 h compared to control 

group. However, coumarin derivatives differed in their response 

as they were not successful at 1 h, but they did produce anti-

inflammatory effects at 30 min and later from 2  hour until the nd

end of the study when compared with the control. This change in 

their response indicates that the compounds although 

successfully inhibiting the release of histamine from the mast 

cells and other inflammatory mediators in the beginning, might 

not be effective in inhibiting the release of PGs. Therefore, it can 

be inferred that the inhibitory effect of coumarin derivatives may 

be due to anti-histaminic activity. 

Carrageenan induced paw oedema in rats is commonly used for 

acute inflammation and is believed to be bi-phasic (Vinegar et al., 

1969b). The first phase is the resultant of the concurrent release of 

early mediators, such as histamine, serotonin, and kinins 

(Crunkhorn and Meacock, 1971) and the second phase is 

explained by an increased production of PGs, oxygen-free 

radicals, and inducible cyclo-oxygenase (COX-2) (Gepdiremen et 

al., 2004). In our study, reference drug diclofenac sodium 

significantly decreased paw volume from the beginning to end of 

the study at 5 h compared to control rats. On the contrary, 

coumarin compound II and III showed marginal anti-

inflammatory activity at 1 h and highly significant activity only at 

2 hour. However, during the late phases from 2  hour to until the nd nd

end of the study coumarin derivatives successfully inhibited the 

inflammation due to carrageenan. The effect in the late phase of 

inflammation may be due to inhibition of COX-2 and PGs. These 

observations are in confirmation with the results obtained by using 

histamine as a phlogistic agent. Hence, it can be inferred that the 

inhibitory effect of coumarin derivatives on carrageenan-induced 

paw oedema may be due to inhibition of the enzyme cyclo-

oxygenase leading to inhibition of prostaglandin synthesis.

Formalin induced paw oedema closely resembles human arthritis 

(Greenwald, 1991). In the formalin induced rat paw inflammation 

model, coumarin derivative compound II and III as well as 

reference drug diclofenac sodium significantly decreased paw 

volume from 2  hour until termination of the study at 5 h. It is a nd

known fact that formalin releases bradykinins and other cytokines 

at the later phases of inflammatory reaction (Lee and Jeong, 2002). 

These results suggest that the test compounds are effective in 

blocking the release of these inflammatory mediators.

Inflammatory granuloma is a typical feature of an established 

sub-acute/chronic inflammatory process (Olajide et al., 

2000). The cotton pellet method has been widely employed 

to evaluate the transudative, exudative and proliferative 

components of sub-acute/chronic inflammation. This is done 

so as the dried weight of the cotton pellet correlates well with 

the amount of granulomatous tissue (Swingle and Shideman, 

1972). In cotton pellet induced granuloma, coumarin 

derivatives and reference drug diclofenac sodium were 

significantly effective and showed the inhibition of 

granuloma formation. In this study, all the three coumarin 

derivatives decreased both wet and dry weight of the cotton 

pellets compared to control groups. This may be due to their 

ability to reduce the number of fibroblasts and synthesis of 

collagen and mucopolysaccharide, which constitute part of 

proliferation stage of inflammatory response causing tissue 

remodeling.

Conclusion

The results of the present findings support the use of 

coumarin derivatives for the management of inflammatory 

conditions as assayed by different acute and sub-acute anti-

inflammatory models. The synthesized compounds were 

characterized by spectral studies, which include IR, H NMR 1

and C NMR. The characteristic peak at 1685 cm13 -1 α-pyrone 

and that of schiff base at 1577cm-1 in IR confirmed the 

formation of the targeted compounds. Further, the reaction 

was ascertained by detailed HNMR study of the products. A 1

peak at δ 7.8-7.1 is characteristic for aromatic protons and 

also singlet at δ 7.9 is of CH of imine linkage shows the 

formation of Schiff base. It can be concluded that coumarin 

derivatives 1-(2-nitrobenzylidene)-4-(4-methyl-2-oxo-2H-

chromen-7yl) semicarbazide (compound III) shows 

promising anti-inflammatory activity. However, other 

derivatives need further evaluation as the results are not 

consistent in all the models of inflammation. Further studies 

are needed to elucidate the detail mechanism of pathways 

involved in the anti-inflammatory activity.
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Introduction

The hepatocellular carcinoma (HCC), a major health care 

complication of the liver cancer accounts as the second leading 

cause of cancer deaths among males in developing countries. 

The HCC, also called the most common primary malignant 

hepatoma (70-85% of occurrence) is responsible for a 

worldwide incidence of over one million cases annually. The 

development of HCC is frequently related to infection with 

hepatitis B and/or C viruses, exposure to aflatoxin, cirrhosis, 

environmental pollutants, iron overload, obesity, nitrosamines 

and diabetes mellitus (Torre et al., 2015; Das et al., 2016; 

Giovannucci et al., 2010).

Diethylnitrosoamine (DEN), the well-known environmental 

hepatocarcinogen of nitrosamine family has been widely 

used in experimental animal models for producing 

reproducible tumors. An effective hepatotoxin and 

hepatocarcinogen, upon administration to experimental 

animal causes the generation of reactive oxygen species 

(ROS) thereby forming DNA carcinogen adducts in the liver 

resulting in oxidative stress and cellular injury. It is 

synthesized endogenously and found in varieties of foods as 

cheese, salted and dried fish, soybean, processed meat, 

tobacco smoke, alcoholic beverages, cosmetics, 

pharmaceutical substances, etc. (Bartsch et al., 1989; 

Sivaramakrishnan et al., 2008). 

Effect of  (tomato) on membrane-bound ATPases against Lycopersicon esculentum
diethylnitrosamine (DEN) induced and phenobarbital (PB) promoted hepatocellular 
carcinoma (HCC) in rats
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Abstract

Objective: To investigate the effect of  (tomato) on membrane-bound ATPases in Lycopersicon esculentum
diethylnitrosamine (DEN) induced and phenobarbital (PB) promoted hepatocellular carcinoma (HCC) in rats. 
Materials and Methods: The hepatocarcinogenesis was initiated with a single dose in male wistar albino rats (n=6) by 
DEN (200 mg/kg, ). Two weeks later 0.05% w/v of phenobarbital (PB) was administered through drinking water for i.p.
16 weeks. The treatment group rats (n=6) received a similar dosage as above along with enzymatic extract of L. 
esculentum p.o. L. esculentum (250 mg/kg b.w. ) from week three onwards. The effects of  on membrane-bound ATPases  
(Na /K -ATPase, Mg -ATPase, and Ca -ATPase) activity in liver tissue were determined. Estimation of the serum + + 2+ 2+

electrolytes such as sodium (Na ), potassium (K ), magnesium (Mg ), and calcium (Ca ) were also assessed in the + + ++ ++

serum at the end of experimental period, along with morphological analysis and histopathological studies. In Results: 
our study, DEN/PB treated rats had significantly ( < 0.001) decreased activities of membrane-bound ATPases (Na /K - p + +

ATPase, Mg -ATPase, and Ca -ATPase) in liver tissue. Oral administration with the enzymatic extract of 2+ 2+  L. 
esculentum p p to rats resulted in significant ( < 0.001; < 0.01) reversal of these enzymes activities to near normal in liver 
tissue when compared with DEN/PB treated rats. It also significantly alters the levels of serum electrolytes ( < 0.001; p
p L. esculentum L. < 0.01) to near normal for the treatment group ( ) compared to DEN/PB. Treatment with the extract of 
esculentum normalized the histological architecture as found to be disrupted in DEN/PB group. The Conclusion: 
present study suggests that administration of has the potential to restore deranged activity of membrane-L. esculentum 
bound ATPases against DEN induced and PB promoted liver cancer.

Keywords: Lycopersicon esculentum, membrane-bound ATPases, hepatocellular carcinoma (HCC), 
Diethylnitrosamine (DEN)
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Phenobarbital (PB), the class of the barbiturates has been 

reported to encompass an effective tumor promoting property in 

the liver of animal models. The alteration of DEN initiated cells 

into foci followed by increase in the cytochrome P450 

expression eventually augments the potency of DEN and 

oxidative stress making it a promoter of HCC (Pitot et al., 1987; 

Imaoka et al., 2004).

The ATPases (Na /K -ATPase, Mg -ATPase, and Ca -ATPase) + + 2+ 2+

are membrane-bound enzymes which are vital in maintaining 

the homeostasis (ionic gradients between aqueous intra and 

extracellular phases) of metabolic needs in the body (Ademoglu 

et al., 2000; Bloj et al., 1973). Hence, they regulate osmotic  

pressure, cellular volume and membrane permeability (Reddy 

and Philip, 1992). The peroxidation of membrane lipids during 

hepatic injury results in the alteration of structural and functional 

characteristics of the membrane, thereby affecting the activities 

of the membrane-bound ATPases (Kannampalli et al., 2007). 

The hepatic carcinogenesis results in the changes for the levels 

of electrolytes and cell viability by altering the membrane 

integrity.

Lycopersicon esculentum Mill. (Tomato) belongs to the family 

Solanaceace and is one the most important cultivated 

“protective foods” due to its special nutritive value (Sakarkar et 

al., 2011; Campbell et al., 2007). The plant exhibit various 

activities including treatment of chronic diseases as 

cardiovascular (Bhowmik et al., 2012) and certain types of 

cancer (Nkondjock et al., 2005; Huang et al., 2008; Salman et al., 

2007). It is widely used for its anti-diabetic (Ali and Agha, 

2009), anti-ageing (Bhowmik et al., 2012; Ganesan et al., 2012), 

anti-oxidant (Bose and Agrawal, 2007), anti-obesity (Bhowmik 

et al., 2012) and anti-fertility properties (Gupta and Kumar, 

2002). In our previous study, we have reported that L. 

esculentum   possess chemopreventive activity against DEN-

induced and PB-promoted liver cancer (Das et al., 2016).  In the  

present study, we examined the effects of  on L. esculentum

membrane-bound ATPases in diethylnitrosamine (DEN) 

induced HCC.

Materials and methods

Plant material collection and enzymatic extraction

The fruits of  Mill. were bought locally Lycopersicon esculentum

and was authenticated by Dr. Arun Kumar B. Sonappanavar, 

Associate Professor, Department of Botany, P.C. Jabin Science 

College, Vidyanagar, Hubballi, Karnataka. 

The fresh tomatoes were first washed with tap water to remove 

the external dirt. The tomato peels were subjected to two-step 

extraction process as suggested by Lavecchia and Zuorro with 

slight modification. The peels of the tomato in the first step were 

allowed to treat with enzymes i.e. cellulase (1.5%) and pectinase 

(2%) in citrate buffer at 25ºC for 4 h, followed by extraction in 

the second step carried out by tri-mixture of solvent as 

Hexane: acetone: ethanol (2:1:1) at 40ºC for 3 hour in a 

soxhlet extractor (Lavecchia and Zuorro, 2008; Ranveer et 

al., 2013). The enzymatic extract was concentrated under 

reduced pressure and stored in desiccators until further use.

Chemicals and reagents

Diethylnitrosamine (DEN), cellulase and pectinase of 

Aspergillus niger were purchased from Sigma Aldrich 

Chemical Company (USA). The adenosine triphosphate 

(ATP) was purchased from Hi-Media Pvt. Ltd. (Mumbai, 

India). Other chemicals (solvents and reagents) used in this 

study were of analytical grade obtained from S.D. Fine 

Chemicals (Mumbai, India).

Ethical consideration

Male albino rats of Wistar strain weighing about 150-200g 

were used for the study. The animals were acclimatized for 

one week under standard laboratory conditions by housing 

them in polypropylene cages (six animals per cage) 

maintained at 27 ± 2ºC under 12 h dark and light cycle. 

Animals were fed with standard rat feed (Gold Mohur 

Lipton India Ltd.) and water was provided . The  ad libitum

Institutional Animal Ethics Committee (IAEC) approved 

the experimental protocol prior to the beginning of the 

project work (Ref. No. 01-IAEC.HBL-29/2014).

Experimental design 

The rats were randomly divided into three groups, each group 

containing six animals as depicted in table 1 (Pradeep et al., 

2010; Wang et al., 2010). At the end of experimental protocol 

(16 weeks), the rats were fasted for 12 h, anesthetized under 

mild ether anaesthesia and blood was collected in heparinized 

tubes for the separation of serum. The liver tissue was isolated, 

washed with saline, blotted of blood and macroscopically 

observed for visible liver tumors or nodules on the liver 

surface and was recorded. One portion of the liver was taken 

for preparation of 10 % w/v homogenate in 0.15 M Tris-HCl 

buffer (pH 7.4) and was used for the assay of membrane-

bound ATPases. The serum electrolytes were estimated using 

commercially available kits using semi-auto analyzer (ERBA 

Mannheim Chem-5 Plus v2). 
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Table 1. Experimental design and treatment protocol

Groups Status Treatment 

I Vehicle control 0.9 % w/v normal saline daily (p.o.) for 16 weeks. 

II Carcinogenic 

control (DEN 

+ PB) 

The DEN at a single dose of 200 mg/kg (body weight, i.p.) on 

1st week followed by administration of Phenobarbital (0.05% 

w/v) daily after 2nd week through drinking water for up to 16 

weeks. 

III Positive 

control 

DEN+PB+L.E 

(250) 

The positive control group was allocated with the same 

experimental design as mentioned in Group II along with the 

enzymatic extract of L. esculentum after 2nd week (5 

days/week, p.o.) at a dose of 250 mg/kg (body weight) for up 

to 16 weeks. 
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Estimation of membrane-bound ATPases

The Na K -ATPase activity was assayed according to the method +/ +

described by Bonting, 1970. Briefly, 1.0 ml of Tris-HCl buffer and 
0.2 ml each of MgSO , NaCl, KCl, EDTA, ATP were added to test 4

tube containing 0.2 ml of homogenate. The mixture was then 
incubated at 37ºC for 15 min. The reaction was arrested by addition 
of 1 ml of 10% TCA, later mixed well and centrifuged. Mg -2+

ATPase activity was assayed according to the method described by 
Ohnishi et al. (1982). The incubation mixture containing 0.1 ml each 
of Tris-HCl buffer, MgCl , ATP and homogenate in a test tube was 2

incubated at 37ºC for 15 min. The reaction was arrested by addition 
of 1 ml 10% TCA, was mixed well and centrifuged. Ca -ATPase 2+

activity was assayed according to the method described by Hjerten 
and Pan, (1983). As described, the incubation mixture containing 
0.1 ml each of Tris-HCl buffer, CaCl , ATP and homogenate in a test 2

tube was incubated at 37ºC for 15 min. The reaction was arrested by 
addition of 1 ml of 10% TCA, was mixed well and centrifuged. All 
these enzyme activities were expressed as μmoles of inorganic 
phosphorus liberated per mg protein per minute as described in the 
section determination of inorganic phosphorus (Pi).

Determination of inorganic phosphorus (Pi)

The phosphorus content of the supernatant was estimated by the 
method described by Fiske and Subbarow, (1925). Briefly, 1.0 ml of 
supernatant was taken and the volume was made up to 5.0 ml with 
distilled water. To this, 1.0 ml of 2.5% of ammonium molybdate and 
0.5 ml of ANSA (1-amino-2-naphthol-4-sulphonic acid) were 
added. The colour developed in 20 min was read using water as 

blank at 620 nm. A standard graph was prepared taking 
different concentrations of Phosphorus of 16 to 80µg/ml. The 
values were finally expressed as µM of inorganic phosphorus 
liberated/mg protein/min.

Preparation of paraffin sections (H and E stain)

A portion of the liver for each animal was fixed in 10% formalin 
and the tissue was dehydrated in ascending series of alcohol 
followed by clearing with xylene. The tissue was impregnated 
with paraffin for overnight and immediately sections of 5  thick μ
were cut from each block. The sections were stained with H&E 
to study the general histological architecture.

Statistical analysis  

Statistical analysis was analyzed by using one-way ANOVA 
followed by Bonferroni's multiple comparison test. Results were 
expressed as mean ± standard error mean (S.E.M) from six rats 
in each group. Graph Pad Prism Software version 6.0 was used 
for the statistical purpose and for drawing the bar charts.

Results

Body, liver and relative liver mass

The changes in mean body mass in rats was observed during 
the period of experiment (16 weeks) in the control and treated 
groups as illustrated in table 2. The DEN/PB treated group 
showed significant decrease in mean body mass when 
compared with the normal group. The treatment group 
(DEN/PB + ) showed significant increase in mean body L.E
mass when compared to DEN/PB group. 
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Table 2. Effect of  on body, liver and relative liver mass of normal and experimental animalsL. esculentum

Groups Initial weight (g) Final weight (g) Liver weight (g) Relative liver weight (g %) 

I 155.2 ± 1.07 262.3 ± 1.90 8.52 ± 0.20 3.65 ± 0.24 

II 152.7 ± 1.35 202.5 ± 3.22 9.98 ± 0.30a** 4.74 ± 0.18a* 

III 153.7 ± 1.25 218.3 ± 3.56 9.02 ± 0.22b* 3.82 ± 0.24b* 

 Values are expressed as Mean ± S.E.M. (n=6). Comparisons are made between: a-Normal rats (Group I); b-DEN/PB treated rats (Group II). ** < 0.01; * < 0.05.p p

Figure 1.  Macroscopic gross liver tumors or nodules at the end of experimental period (16 week) of normal and experimental 
group showing: a) A control liver with normal morphology and without any nodules. b) DEN/PB treated liver with gradual 
enlargement and whitish nodules. c) The treatment with  show decreased sign of tumor development in the rat liver. L. esculentum
Arrows indicate nodule formation.
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The DEN/PB treated group showed significant increase ( < p

0.01) in liver and relative liver mass when compared to normal 

group. The treatment group (DEN/PB + ) showed significant L.E

decrease ( < 0.05) in liver and relative liver mass when p

compared with DEN/PB group (table 2).

Morphometric analysis of the liver

The gross liver tumors or nodules analysis of the liver in DEN/PB 

and DEN/PB + L.E treated groups at week 16 are represented in 

figure 1. The morphometric analysis of the normal control liver 

reveals normal morphology of the liver without any presence of 

subcapsular nodules throughout the 16-week experimental 

period. On the conflicting, the macroscopic gross appearance in 

the DEN/PB treated group showed several whitish nodules and 

foci on the surface of the liver. Oral administration of the 

enzymatic extract of resulted in marked inhibition L. esculentum 

of tumor development in the rats. The average number of nodules 

per nodule-bearing liver was significantly lower when compared 

with DEN/PB group (figure 2).

Estimation of membrane-bound ATPases 

The status of membrane-bound ATPases of normal and treated 

animals is depicted in figure 3. Animals administered with 

DEN/PB showed significant decreased ( < 0.001) activities of p

total ATPases (Na /K -ATPase, Mg -ATPase, and Ca -ATPase) in + + 2+ 2+

liver tissue when compared with normal group. The treatment 

group (DEN/PB + ) significantly ( < 0.001; < 0.01) overcame L.E p p

the deleterious effects when compared with DEN/PB group.      

Estimation of serum electrolytes

The DEN/PB group showed significant decreased ( <0.001) p

level of serum electrolytes (Na , K , Mg , and Ca ) compared to + + ++ ++

normal group. There was a significant increase ( < 0.001; p

p L. < 0.01) in electrolytes level in the treatment group (

esculentum) compared to DEN/PB group as depicted in 

figure 4.

Liver histopathological analysis (Hematoxylin and eosin)

A representative view of the liver sections stained with H & 

E are shown in figure 5. The normal group animals (figure 

5a) showed no sign of necrosis. Hepatocytes structure looks 

normal with central vein and sinusoids and there were no 

pathological changes. In DEN/PB treated group (figure 5b), 

there were signs of centrilobular degeneration, sinusoidal 

congestion, and spotty necrosis. Portal triad degeneration 

and ballooning hepatocytes were also observed. In L. 

esculentum treated group (figure 5c), there were sign of 

decreased portal triaditis, along with central vein and 

sinusoidal congestion.
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Figure 2. Effect of  on liver tumor and average no. L. esculentum
of nodules per nodule-bearing liver of normal and experimental 
animals. Values are expressed as Mean ± S.E.M. (n=6). 
Comparisons are made between: a-Normal rats (Group I); b-
DEN/PB treated rats (Group II). *** < 0.001.p

Figure 3. Effect of  on total ATPases of normal and L. esculentum

experimental animals. Values are expressed as Mean ± S.E.M. 

(n=6). Comparisons are made between: a-Normal rats (Group I); 

b-DEN/PB treated rats (Group II). ** < 0.01, *** < 0.001.p p

Figure 4. Effect of  on serum electrolytes of normal L. esculentum
and experimental animals. Values are expressed as Mean ± S.E.M. 
(n=6). Comparisons are made between: a-Normal rats (Group I); 
b-DEN/PB treated rats (Group II). ** < 0.01, *** < 0.001.p p
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Discussion

In the present investigation, it was observed that the decrease in 

the activities of total ATPases (Na /K -ATPase, Mg -ATPase, + + 2+

and Ca -ATPase) in liver tissue of DEN/PB induced HCC 2+

animals may be due to increased production of free radicals 

leading to cell injury. The membrane-bound ATPases (Na /K -+ +

ATPase, Mg -ATPase, and Ca -ATPase) are responsible for the 2+ 2+

transport of sodium/potassium, magnesium and calcium ions 

across the cell membranes at the expense of ATP by hydrolysis 

(Schuurmans and Bonting, 1981). The decrease in the activity of 

membrane-bound ATPases indicates the pathological changes 

of the membrane. Previous studies have shown that hepatic 

injury resulting from peroxidation of membrane lipids results in 

alteration of structural and functional characteristics of the 

membrane, thereby affecting the activities of the membrane-

bound ATPases. These enzymes are susceptible to 

hydroperoxides and superoxide radicals, which might be the 

reason for their decreased activities during diethylnitrosamine 

administration (Kannampalli et al., 2007). The damage of 

plasma membrane occurs directly through interaction with the 

membrane components such as the ion-dependent ATPases and 

ion channels and indirectly because of cytosolic damage. The 

inhibitory function of ion-dependent ATPases leads to 

disturbances in ion homeostasis resulting in impaired signal 

transduction and altered cellular metabolism, which further may 

cause alteration in cell membrane permeability, integrity and 

disturbances of vital function respectively. 

Administration with the enzymatic extract of  to L. esculentum

DEN/PB induced HCC rats significantly elevated the activity of 

total ATPase, Na /K -ATPase, Mg -ATPase, and Ca -ATPase + + 2+ 2+

in liver tissues when compared with that of the DEN/PB control 

rats. The restoration of membrane-bound ATPase activity in 

DEN/PB induced HCC rats to near normal values could be 

due to limiting the degree and levels of oxidation due to an 

increase in the reduced glutathione (GSH) and lipid 

peroxidation content of the liver (Jamshidzadeh et al., 2008; 

Weremfo et al., 2011). 

In the present study, administration of DEN/PB significantly 

decreased the serum electrolytes levels of sodium (Na ), +

potassium (K ), magnesium (Mg ), and calcium (Ca ) + ++ ++

respectively. Several studies have claimed similar decrease in 

the levels of serum electrolytes upon DEN/PB 

administration. The most possible cause for depleted serum 

sodium in DEN/PB induced group is due to retention of 

excess water (Nakano et al., 1996). Potassium is the principal 

cation of intracellular fluid and plays an important role in the 

maintenance of acid-base balance. Several disorders of 

potassium metabolism and significant decrease in serum 

calcium have been described in association with liver 

diseases (Perez et al., 1983; Rocchi et al., 1994; Sullivan et 

al., 1979). Magnesium, the most essential micronutrients 

plays a vital role in maintaining the immune system and 

studies claiming a significant decrease in serum magnesium 

level has been reported in liver cirrhosis patients (Tam et al., 

2003).Also, ascites plays a significant role in the reduction of  

serum electrolytes in liver cirrhosis (Papadakis and Arieff, 

1988). The altered levels of the serum electrolytes reversed to 

nearly normal level after the rats were treated with the extract 

of . It suggests that the alterations of essential L. esculentum  

electrolytes might play a role in DEN/PB induced liver injury 

in rats. 

The changes in the parameters (membrane-bound ATPases 

and serum electrolytes) after treatment with DEN/PB were 

reaffirmed by histopathological observations in rat liver. In 
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Figure 5. Photomicrographs of liver sections of normal and experimental group showing: a) A normal liver architecture showing 
classic hepatic lobule containing central vein (CV) with blood sinusoids (S) in between. b) A disturbed liver architecture 
apparently showing dilated and congested blood sinusoids (S) with centrilobular degeneration (encircled) and spotty necrosis 
(arrow) in DEN/PB treated group. c) The treatment with  showed decreased sign of central vein and sinusoidal L. esculentum
congestion (a × 20, b & c ×40).
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the current study, liver tissue section of DEN/PB group showed 

significant pathological conditions such as focal haemorrhage, 

inflammation, ballooning hepatocyte, centrilobular 

degeneration, spotty necrosis, central vein and sinusoidal 

congestion at higher rate compared to normal and  L. esculentum

treated group. Whereas  treated liver sections L. esculentum

showed, reduced central vein and sinusoidal congestion, along 

with absence of ballooning hepatocyte, spotty necrosis when 

compared to DEN/PB suggesting its protective effect against 

carcinogenesis.

Conclusion

The results of this study reflect that  can modulate L. esculentum

ATPases and reduce free radical formation in DEN-induced liver 

cancer in albino rats. Hence, with the administration of L. 

esculentum to DEN/PB rats, it has the probability to minimize the 

deleterious effects of free radicals and can protect the structural 

integrity intimating efficacy of this agent against membrane 

damage tumorigenesis respectively. Further detailed 

investigation is necessary to discover the mechanism of action 

and establish its therapeutic potential in the treatment of liver 

cancer. 
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Introduction

About 8-10% of world's population is majorly known to suffer 

with Peptic ulcer. Globally, the prevalence of gastrointestinal 

disease is almost 40% in the developed countries and 80% in the 

developing countries countries (Adinortey et al., 2013; Asali et 

al., 2018). Symptoms mainly are pain at abdomen region, 

burning sensation, nausea and vomiting. Peptic ulcer is wound 

like lesion in mucus membrane of gastrointestinal tract (GIT) 

mainly stomach, intestine or both. Various factors cause ulcer 

some majorly attributed to stressful modern life style, smoking, 

alcohol consumption, H-pylori infection and excess usage of 

drugs namely non-steroidal anti-inflammatory drugs 

(NSAIDs). Also due to less secretion of protective factors like 

prostaglandins (PGs), bicarbonate, nitric oxide, antioxidants, 

mucus and less resistance of mucosal cells (Tripathi, 2011; 

Narayan et al., 2004; Lanas, 2017). All above mentioned factors 

leads to high secretion of gastric acid, pepsin, lipid peroxidation 

and formation of reactive oxygen species (ROS).

Current treatment for peptic ulcer involves drugs namely 

antihistamines (H  blockers), proton pump inhibitors, 2

anticholinergics, antacids, ulcer protectives and anti-H 

pylori. Most of these drugs have some drawbacks, H  2

antihistamines bioavailability was less and adverse effects 

are dizziness, bowel upset and rashes. Proton pump 

inhibitors have adverse effect like loose stool, abdominal 

pain, joint pain and dizziness. Antacids not inhibit release of 

acid but cause acid rebound and bowel upset. Ulcer 

protectives have side effects like constipation and dry mouth 

(Tripathi, 2011).  

The Lam. Belongs to family Rubiaceae, Canthium parviflorum 

a small shrub and woody plant, grows up to 3 meters in height is  

widely distributed throughout India and Asia (Magadi, 2001). 

Plant has been used traditionally as laxative, wound healing, 

antidysenteric, gastrointestinal disorder and constipation   

(Harihar NS 2012; Ayyanar et al. 2008; Mohideen et al., 2003). 

Phytoconstituents like flavonoids, tannins, saponins and 

terpenoids present in other plants reported for antiulcer activity 

(Gadekar et al., 2010). Hence, the present study was planned 

with an objective of evaluating antiulcer activity of ethanolic 

extract of  in models namely pylorus Canthium parviflorum

ligation, NSAIDs (aspirin) and cold stress induced ulcer on 

experimental Wister Albino rats.
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Objective:  Objective of present research work was to evaluate the effect of  on experimentally Canthium parviflorum

induced ulcer in albino wistar rats.  Ethanolic extract of leaves of plant  Materials and methods: Canthium parviflorum

(EECP) were investigated for the presence of various phytoconstituents. Antiulcer activity of EECP was carried out by 

ulcerogenic pylorus ligation, aspirin and cold stress induced rat models. EECP 100, 200 mg/kg and standard drug 

ranitidine 20 mg/kg body weight dose administered orally 30 min prior to induction of ulcer. Biochemical parameters 

namely pH, free acidity, volume of gastric juice, mucin, total acidity, pepsin and protein contents were accounted to 

asses antiulcer activity. Further, Histopathological study of gastric mucosa was carried out.  Experimental data Results:

indicate that EECP reduces the gastric secretion, its free acidity and total acidity level was less, but its pH level was 

more. It was observed that extract increases the level of protective factor like mucin but reduces the aggressive factor 

like pepsin dose dependently. The present finding suggests that leaves of  possess Conclusion: Canthium parviflorum

anti-ulcer property.
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Materials and methods

Drugs and chemicals 

Ranitidine (Kopran Pharma Ltd., Mumbai, India), Aspirin 

(SIGMA Chemicals co (St Louis, MO, USA)) other reagents, 

chemicals and solvents of analytical grade were obtained.

Source of crude drug 

Fresh plant leaves of  were collected from Canthium parviflorum

terrestrial area of Raichur, Karnataka, India. Identification and 

authentication were obtained from Dr. B. S. Angadi Department 

of Botany, P.C. Jabin Science College, Vidyanagar, Hubballi, 

Karnataka.

Extraction of  leavesCanthium parviflorum

The fresh shade dried leaves was pulverized with help of mortar 

and pestle into a coarse powder before grinding into fine 

particles. Briefly, 100 gm of powdered leaves were extracted by 

hot Soxhlet method using 250 ml of 70% ethanol. The extract 

was filtered and dried on hot water bath. The dried material was 

weighed and stored in air tied container and used for further 

study (World Health Organization 1998).

Preliminary phytochemical investigation of ethanolic 

extract

Preliminary phytochemical screening was carried out to check the 

existence of various phytoconstituents like steroids, triterpenoids, 

alkaloids, flavonoids, polyphenols, carbohydrates, tannins, 

saponins and glycosides (Harborne, 2009).

Animals

Wistar albino rats of both sex (150 to 200 gm) were procured 

from KLE College of Pharmacy, Hubballi. All animals 

acclimatized in laboratory for seven days in standard conditions. 

Animals kept in polypropylene cage and maintain in an 

environmentally controlled room (temperature 25 ± 2 C) with 24 0

hour dark/light cycle. Animals were get standard feed and 

sufficient water. Ethical clearance was taken from the 

institutional animal's ethical committee (06/KLEUSCOPH/16).

Acute oral toxicity studies

The acute oral toxicity study for the ethanolic extract of 

Canthium parviflorum was done using mice as per Organization 

for Economic Co-operation and Development (OECD, 423). 

The female mice (18-25 gm) were used for the present 

investigation. Rats fasted overnight prior to administration of 

extract. After fasting, they were weighed and kept in separate 

groups each containing three mice. Doses were prepared using 

distilled water and tween 80 (1%), each animal EECP was given 

orally and the dose was 2 gm/kg body weight. After 

administration food was not given for up to 4 hour. The animals 

were observed for any changes for the first 30 min, 1, 2, 3, 4 and 

24 hour once daily for 14 days. Animals were examined for 

mortality and behavioral changes. 

Preparation of drug solution

Ranitidine was dissolved in cold citrate buffer (pH 4.5), 

EECP solution were prepared freshly in 1% Tween 80 and 

used for the study.

Experimental procedure 

The animals separated into 3 groups of 24 each, for pylorus 

ligation, cold stress and aspirin induced gastric ulcers. All 3 

groups was further divided into 4 subgroups, each consists 6 

rats.

Pylorus ligation induced ulcer

The ulcer was induced as per method of Shay (Dai et al. 1973). 

Animals were fasted for 24 hour and divided into four group 

each consisting of 6 animals. Control Group I received only 

normal saline (p.o.), Group II animals received Ranitidine (20 

mg/kg., p.o.)(Bhajoni et al., 2016). Group III and IV received 

EECP (100 mg/kg) and (200 mg/kg., p.o.) respectively. 

Following 1 hour of administration, pylorus ligation was done 

by a midline abdominal incision under the anesthesia (35 

mg/kg., b.w.). Food and water were not given after ligation. 

Rats were sacrificed after 3h by over dose of ether anesthesia, 

stomach was separated and opened at the grater curvature and 

ulcer scoring was done (Yusuf et al., 2004). Gastric juice was 

taken, to estimate acid volume, pH, free and total acidity, ulcer 

index, mucin, total protein and pepsin (Deshpande et al., 

2003). Estimations were done according to the standard 

procedures.

Macroscopic evaluation of stomach: The stomach opened 

at greater curvature, gastric content was collected and 

cleaned using saline water. Tested for blood clots and 

scored by 10X magnification. The total mucosal, ulcer area 

and severity was observed (Robert 1979; Melese et al., 

2011). Ulcer was scored as follows (Dashputre et al., 2011).

Formula to calculate Ulcer Index (UI):

UI = 10/x

x = Total mucosal area / ulcer area
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Sl. No. Evaluation Ulcer scores 

1 Normal color stomach 0 

2 Red coloration 0.5 

3 Spot ulcer 1 

4 Hemorrhagic streak 1.5 

5 Deep ulcers 2 

6 Perforation 3 

Table 1. Ulcer index
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Formula to calculate Percentage inhibition (PI) of ulcer 

formation:

Biochemical Estimations

Volume of gastric contents 

Gastric juice was taken, centrifuged at 3000 rpm at 25 C for the o

period of 10 min and measured in milliliters.

Determination of pH

One ml distilled water added to equal quantity of gastric juice 

aliquot then the digital pH meter was used to measure pH of the 

solution (Dashputre et al., 2011).

Determination of total acidity (Dashputre et al., 2011)

In a conical flask (50 ml) take 1 ml of gastric juice and equal 

quantity of distilled water, add phenolphthalein. Mixture titrated 

using 0.01N NaOH till color pink seen. The quantity of 0.01N 

NaOH added was recorded. Formula to calculate total acidity:

mEq/L = Milliequivalents Per Litre 

Estimation of total protein 

The dissolved protein in gastric juice estimated by adding 90% 

alcohol at 9:1 ratio respectively to get precipitate. Further, to 0.1 ml of 

precipitate added 1ml of 0.1 N NaOH and take 0.05 ml into separate 

tube, add 4 ml copper reagent, 10 min later of phenol reagents (0.4 

ml) added and wait for 10 min to develop color. Absorbance read at 

610 nm by spectrophotometer. Protein level was calculated from the 

standard curve prepared with bovine albumin, it was expressed as 

μg/ml of gastric juice (Lowry et al., 1951).

Estimation of pepsin

Centrifuged gastric content (0.1 ml) was added to of bovine 

albumin (1 ml) and kept for 20 min. at 37°C. Gastric juice with 1 

ml of 0.01 N HCl used as blank. Reaction stopped by adding 2 ml 

of 10% trichloroacetic acid. All tubes heated then cooled for 5 

min. to get precipitate; it was removed by centrifugation (9000 × 

gm for 10 min.). To 1 ml supernatant add of 2.5 N NaOH (0.4 ml) 

and Folin reagent (0.1 ml), then adjust the volume to 10 ml using 

distilled water. The absorbance read at 700 nm, then pepsin level 

expressed as  of gastric juice (Anson, 1938).μg/ml

Estimation of mucin

Gastric juice collected, glandular portion excised then opened 

down along the lesser curvature. The stomach was saturated in 

0.1% alcian blue for 2 hour. The dye was detached by two 

successive washing at 15 and 45 min using 0.25M sucrose 

solution. The dye with mucus was diluted by immersion in of 

0.5M magnesium chloride (10 ml) for 2 h. Blue solution 

obtained was shaken with same quantity of diethyl ether 

then absorbance of aqueous phase was read at 605 nm. The 

mucin content calculated with the standard curve, 

expressed in microgram/gram of wet tissue (Corne, 1974).

Aspirin induced gastric ulcer model

Aspirin is suspended in 1% carboxymethyl cellulose in 

water and administered at a dose of 200 mg/kg., b.w., orally 

to induce ulcer (Williamson and Okpako, 1986). All 24 

animals were fasted for 24 hour and divided in to four 

groups (n=6 in each group).  In addition to aspirin; Group I 

animals treated with saline water, Group II treated with 

ranitidine (20 mg/kg., p.o.), Group III and IV treated with 

EECP 100 mg/kg and 200 mg/kg respectively daily once for 

7 days. The treatment was given 30 min before the aspirin. 

On 8  day all group animals fasted for 18 hour and th

sacrificed. Further, the stomach was removed and opened 

along the grater curvature, gastric contents were collected 

and used to measure various biochemical parameters 

(Robert 1979).

Cold restraint stress-induced ulcer model

The experiment was carried out as described in standard 

procedures (Vincent et al., 1977). Animals were fasted for 

24 hour and divided in to four groups, each group having 6 

animals. Control Group I animals received saline water as 

equal volume of drug, Group II received ranitidine (20 

mg/kg) as the reference drugs. Group III and IV were 

received EECP 100 and 200 mg/kg respectively. After 

administration for 5 days, animals fasted for 12 hour then 

made unable to move in a stress cage (steel cage), 

temperature maintained 3-5 C kept for 3 hour. After these 0

animals were sacrificed, stomachs were collected and ulcer 

index calculated as described in earlier methods 

(Deshpande et al. 2003).

Histopathology study

The animals sacrificed and stomachs were separated, 

washed using saline and kept in 10% formaldehyde solution 

for histopathological examination. The staining was carried 

out by using hematoxylin and Eosin (H&E) and assessed for 

mucosal damage, oedema, bleeding and necrosis.

Statistical analysis

The experimental data were analyzed statistically by one-

way analysis of variance (ANOVA), followed by 

Bonferroni multiple comparison test. All data were 

expressed as mean ± S.E.M. (standard error of mean). Every 

group has six animals (n=6). The significant difference was 

expressed by  values, if  value results were <0.05 then it p p

was considered statistically significant. Statistical analysis 
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of data was computed by using Graph Pad Prism Software 

version 5.1.

Results

Preliminary phytochemical investigations

The phytochemical investigation reveals the presence of various 

phytoconstituents like Carbohydrates, Steroids, Triterpenoids, 

Glycosides, Saponins, Flavonoids, Tannins, Phenolic 

Compounds and Alkaloids in the ethanolic extract of leaves of 

the plant Canthium Parviflorum.

Pharmacological evaluation of ethanolic extract of Canthium 

parviflorum

Acute Oral Toxicity studies of EEPL & EECP

After administration ethanolic extract of  Canthium parviflorum

at 2000 mg/kg body weight orally to female mice, showed no 

changes in behavior  side effects and there was no mortality. ,
Hence the extract was considered as safe. Therefore, 1/10  th

(200mg/kg) and 1/20  (100 mg/kg) of maximum tolerable dose th

were considered for the study.

Effect of EECP on ulcer induced by Pylorus ligation in rats

In the pyloric ligation induced ulcer model, control group animals 

showed significant increase in ulcer index, oral administration 

of EECP (100 and 200mg/kg) showed significant reduction in 

ulcer index, gastric volume, free acidity, total acidity, total 

protein and pepsin, but significant increase in mucin content 

and pH of the gastric juice was observed as compared to the 

control group. The mean ulcer index of control group was 7.85 

this indicating the ulcerogenic effect of pylorus ligation. The 

ulcer index of extract 100 and 200 mg/kg were 3.35 and 1.58 

respectively indicate that EECP showed protective effect. The 

percentage protection of EECP 100, 200mg/kg and ranitidine 

was 57.32, 79.87 and 85.60 respectively (Table 3).

Effect of EECP on aspirin induced ulcer in rats

Aspirin administered to induce ulcer in animals. The mean 

ulcer index was 3.57 in control group animals indicating its 

ulcerogenic effect. Pretreatment by oral administration of 

EECP (100 and 200mg/kg) and ranitidine showed 

significant reduction in ulcer index, that is 1.57, 1.17 and 

1.07 respectively as compare to control group. Extract 

showed dose dependent reduction of ulcer index. The 

percentage protection of EECP 100, 200mg/kg and 

ranitidine was 56.02, 67.22 and 70.02 respectively. The 

results indicate that the high dose of EECP i.e., 200 mg/kg 

has more protective effect in aspirin induced ulcer (Table 4).

Effect of EECP on cold stress induced ulcer in rats

The ulcer in animals was induced by cold stress that is 

hypothermic stress induced ulcer model. The mean ulcer index 

was 3.48 in control group animals indicating its ulcerogenic 

effect. Pretreatment by oral administration of EECP (100 and 

200mg/kg) and ranitidine showed significant reduction in 

ulcer index, that is 1.65, 1.37 and 1.15 respectively as compare 

to control group. Extract showed dose dependent reduction of 

ulcer index. The percentage protection of EECP 100, 

200mg/kg and ranitidine was 51.85, 59.46 and 65.57 

respectively. The results indicate that the high dose of EECP 

i.e., 200 mg/kg has more protective effect and results were 

comparable to ranitidine (Table 5).
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Sl. 

No. 

Treatment Ulcer index % protection Volume of gastric 

juice (mL) 

pH Free acidity 

(mEq/lt) 

Total acidity 

(mEq/lt) 

1 Control 7.85±0.47 — 5.27±0.60 2.80±0.09 30.33± 1.54 55.67±3.03 

2 Ranitidine (20 

mg/kg) 

1.13±0.21*** 85.60% 2.45±0.28*** 4.42±0.18*** 11.33±1.05*** 24.17±1.58*** 

3 EECP 

(100 mg/kg) 

3.35±0.59*** 57.32% 3.62±0.32* 3.40±0.13** 19.67±2.62** 31.83±3.27*** 

4 EECP 

(200 mg/kg) 

1.58±0.42*** 79.87% 2.93±0.33** 3.63±0.07*** 12.50±1.59*** 25.00±1.44*** 

 

Table 3. Effect of EECP on gastric acid secretion and ulcer index in pylorus ligation induced ulcer

Chemical constituents Canthium Parviflorum extract 

Carbohydrates + 
Proteins - 
Amino Acids - 
Steroids + 
Triterpenoids + 
Glycosides + 
Saponins + 
Flavonoids + 
Tannins + 
Phenolic Compounds + 
Alkaloids + 

 Note: '+' = Present; '-' = Absent.

Table 2. Phytochemical screening of ethanolic extract of 

Canthium Parviflorum leaves
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Effect of EECP on histopathology of stomach in pylorus 

ligation induced ulcer

Inflammation, redness, hemorrhage and ulcers were seen in 

stomach mucosal layer of control group animals. Ranitidine 

administered rats gastric mucosa was normal.  Pretreatment 

with EECP (100 and 200mg/kg) significantly reduces disruption 

of mucosa and development of ulcer dose dependently. Black 

arrows represent severe disruption of surface epithelium and 

proliferate of gastric mucosa and red arrows represent the 

hemorrhagic of mucosa (Figure 1).

Discussion

The research was planned to evaluate the antiulcer activity of 

ethanolic extract of leaves of plant  on Canthium parviflorum

pylorus ligation, cold stress and aspirin induced gastric ulcer 

models  The phytoconstituents present in ethanolic extract were .

carbohydrates, steroids, triterpenoids, glycosides, saponins, 

flavonoids  tannins  phenolic compounds and alkaloids (Table , ,
2) similar as that of previous study reported (Jeedi et al. 2016). 

The acute oral toxicity study showed that extract has no side 

effects, mortality and safe in animals at 2000 mg/kg. Median 

lethal (LD50) dose of the ethanol extract is more than 2000 

mg/kg. The study results support the research carried previously. 

In the mucosal layer of stomach prostaglandin level elevated by 

flavonoids and protects against aggressive factors. Flavonoids 

inhibiting histamine mediated acid secretion, by suppressing 

formation of histamine in mast cells by inhibiting enzyme 

histidine decarboxylase. Mucosal layer protected by 

suppression of Helicobacter pylori, H+/K+-ATPase also from 

reactive oxygen species (Borrelli et al., 2000). Saponins, 

tannins, terpenoids and alkaloid protect mucosal layer by 

different mechanism are useful to treat ulcer (Klein-Júnior et 

al., 2012). In this study the evaluation of antisecretory and 

anti-ulcer activity of EECP was done by pyloric ligation, 

aspirin and cold stress induced ulcer models in experimental 

animals. The main cause for development of ulcer in stomach 

is due to reduced protective and increased aggressive factor 

like mucin and acid respectively.

Pylorus ligation study results, control group animals with 

high ulcer index are mainly due to high gastric juice, pH, 

pepsin, free and total acidity, but significant reduction in the 

level of mucin (Table 3 and 4). In control group animal's 

stomach acid gets accumulated leads to severe disruption, 

digestion of epithelial layer and hemorrhage, perforations in 

mucosa due to high acid and less mucin (Raju et al., 2009) 

(Figure 1 (A)). In ranitidine administered group animals 

gastric mucosa is normal because it inhibits acid secretion and 

pepsin (Deshpande et al., 2003). Increased mucin level also 

contributes in normalization of gastric mucosa (Figure 1 (B)). 

In extract administered group animal's dose dependent 

improvement were observed, this is due to less acid, pepsin 

secretion, raised pH and improvement in mucin content. This 

clearly indicates that gastric parietal and chief cells are 

suppressed, mucosal layer protected by increasing mucin 

level by the extract dose dependently. The extract possesses  
anti-ulcerogenic effect due to its antisecretory and 

cytoprotective property (Table 3 and 4; Figure 1 (C, D)).

Aspirin a NSAID which is a prostaglandin synthatase 

inhibitor causes ulcer by preventing prostaglandin synthesis, 

www.ajpp.in

Table 4. Effect of EECP on mucin, total protein and pepsin levels in pylorus ligation induced ulcer

Table 5. Effect of EECP on ulcer index and percentage protection in aspirin and cold stress induced ulcer

Sl. No. Treatment Mucin (mcg/g) Total protein (µg/ml) Pepsin (µg/ml) 

1 Control 255.17±7.52 348.17±1.92 11.57±034 

2 Ranitidine (20 mg/kg) 320.17±6.58*** 315.00±3.54*** 5.22±0.15*** 

3 EECP (100 mg/kg) 289.3±3.56** 331.00±4.51** 6.55±0.09*** 

4 EECP (200 mg/kg) 302.7±4.06*** 335.00±3.41** 6.16±0.23*** 

 

Sl. No. Treatment Ulcer index Percentage protection 

Aspirin Cold stress Aspirin Cold stress 

1 Control 3.57 ± 0.15 3.48 ± 0.15 — — 

2 Ranitidine (20 mg/kg) 1.07 ± 0.20*** 1.15 ± 0.20*** 70.02% 65.57% 

3 EECP (100 mg/kg) 1.57 ± 0.28*** 1.65 ± 0.28*** 56.02% 51.85% 

4 EECP (200 mg/kg) 1.17 ± 0.25*** 1.37 ± 0.25*** 67.22% 59.46% 
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increasing acid, pepsin and free radical formation also by 

reducing mucin and bicarbonate levels in stomach. This may 

leads to altered permeability and damage of mucosal layer of the 

stomach (Salim, 1990). Significant increase in gastric acid, 

pepsin but decrease in the mucin level was observed in control 

group animals. This is responsible for damage to mucosal layer 

of stomach and hemorrhage. Extract administered animal's 

stomach histology and gastric contents were near to normal, 

protective effect was dose dependent. This may be due to free 

radicals scavenging, stimulation of mucus neck cells and 

suppression of parietal cells (Table 5).

Ulcer also developed due to cold stress, it activate autonomic 

nervous system makes constriction of gastric arteries causes 

hypoxia, this leads to generation of free radicals 

(Bandyopadhyay et al., 2002). Accumulation of hydrogen 

peroxide inhibits prostaglandin synthesis. The results suggest 

that in the cold stress model, EECP administration significantly 

suppresses the ulcer formation as compared to control. Structure 

of mucosal layer was normal, no hemorrhage and ulcer index was 

very less in extract administered animals indicates its 

protective effect against stress induced ulcer (Table 5). 

Flavonoids like antioxidants present in the extract protected 

mucosal layer against reactive oxygen species and facilitate 

synthesis of prostaglandins.

Conclusion

In this study ethanolic extract of Canthium parviflorum 

leaves showed antiulcer activity, against pylorus ligation, 

aspirin and cold stress induced ulcer in experimental Wistar 

albino rats. Antiulcer activity is mainly due to antisecretory 

action, stimulation of mucus neck cells and antioxidant 

property. The activity due to phytoconstituents present in 

the extract. 
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Abstract
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Introduction

In India, cancer prevalence is estimated to be around 2.5 mil-
lion, with over 8,00,000 new cases and 5,50,000 deaths occur-
ring each year due to this disease. Among men, lung, esophagus, 
stomach, oral and pharyngeal cancers are more prevalent, while in 
women; cancers of cervix and breast are more prevalent followed 

Cancer is Deadly disease and it is second leading cause of death 
worldwide, accounting for 7.6 million deaths (around 13% of all 
deaths) in 2008. The main types of cancer are lung (1.37 million 
deaths), stomach (736000 deaths), liver (695000 deaths), colorec-
tal (608000 deaths), breast (458000 deaths) and cervical cancer 
(275000 deaths). About 30% of cancer deaths are due to the five 
leading behavioral and dietary risks: high body mass index, low 
fruit and vegetable intake, lack of physical activity, tobacco use and 

Background: Many of the Patients with carcinoma has poor-quality of life because of their disease conditions. Chemotherapy should 
improve the quality of life but adverse drug reactions of anticancer drugs are producing nausea and vomiting.

Objectives: To assess utilization pattern and appropriateness of antiemetic’s in chemotherapy induced nausea and vomiting.

Methods: In a prospective study medication orders of patients on chemotherapy for breast cancer were reviewed and patients were 
interviewed to assess treatment pattern and its appropriateness in Bharath specialty oncology hospital Mysore. Drug selection, dose, 
route and administration technique used were reviewed with respect to standard international recommendations to evaluate the 
appropriateness of the antiemetics. 

Results: 316 patients were followed over six months. In treatments with AC regimen (Doxorubicin + Cyclophosphamide Combina-
tion) 48.8% were ondansetron. In PT regimen (Paclitaxel and Carboplatin) treatments 76% with combination of palonosetron, dexa-
methasone, and Metoclopramide/promethazine. In TC regimen (Docetaxel and Cyclophosphamide) treatments two combinations 
were dominantly used i.e. Palonosetron with dexamethasone was 29.4% and Ondansetron with dexamethasone was 35.2%. In Pa-
clitaxel alone treatments combination antiemetic Palonosetron with Dexamethasone with/without Promethazine/Metoclopramide 
were used in 76% treatments. Intriguing part of this dissection is treatments weekly CT cisplatin which is HEC (high emetogenic con-
centration) and 50.9% were receiving mild antiemetic metoclopramide of which 8 of 26 patients receiving Metoclopramide vomited 
i.e. 70% of treatments with Metoclopramide in Cisplatin weekly CT were found successful. 93.3% Antiemetic regimens were inappro-
priate to emetogenic potential of chemotherapy regimen. 45.8% of antiemetic doses in regimen were inappropriate and 27.2% ad-
ministration errors were found. Here administration error is time gap between premedication antiemetic and chemotherapy which 
supposed to be at least 30 min and not more than 3.30 hours.

Conclusion: The antiemetic used in CINV were not compliant with NCCN guidelines. However most of the treatments which were 
found non-compliant is justifiable with patients poor economic status or denial of government insurance to fund for Neurokinin 1 
antagonist.

alcohol use. Tobacco use is the most important risk factor for can-
cer causing 22% of global cancer deaths and 71% of global lung 
cancer deaths. Deaths from cancer worldwide are projected to 
continue rising, with an estimated 13.1 million deaths in 2030 [1].
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Certainly along with morbidity of disease there are advance-
ments in chemotherapy for treating different type of carcinomas. 
The advancement in treatment has its benefits in improving patient 
quality of life and even cure in certain cancers, along with that there 
are serve Adverse drug reactions like Nausea, vomiting, neutrope-
nia, leucopenia, alopecia, myelosuppression etc. this reactions es-
pecially Nausea and vomiting compromise the patients quality life.

A major concern when treating nausea and vomiting in cancer 
patients is that health care professionals, mainly nurses and phy-
sicians, underestimate the incidence of CINV secondary to chemo-
therapy with high and moderate emetogenic potential [3]. 

Breakthrough emesis is difficult to control and Poor response 
to treatment.

For anti-emetic treatment provided by the Multinational Associ-
ation of Supportive Care in Cancer, National Comprehensive Cancer 
Network (NCCN), the American Society of Health System Pharma-
cists and the American Society of Clinical Oncology. The results re-
flected very low adherence of 30 - 50% to existing guidelines. Better 
implementation of such guidelines was accompanied by better anti-
emetic outcomes for patients and lower costs [3].

by those of stomach and esophagus [2].

Nausea and Vomiting in Chemotherapy and Radiation Therapy 
patients is very common, so to avoid chemotherapy induced nau-
sea and vomiting there is Prophylaxis treatment with antiemetics 
is advised to patient as premedication which is administered before 
chemotherapy. Despite of premedication antiemetic’s, patient may 
have nausea and/or Vomiting which may due to inappropriateness 
of antiemetic therapy or overwhelmed emetogenicity or patient 
sensitivity. 

Several studies were conducted to determine the rational use 
of Antiemetic’s in management emesis control came out with few 
findings that are as follows:

In case of inappropriate use of chemotherapy regimens, sev-
eral studies determined that it may lead to huge drug wastage; 
thereby drug shortage, unnecessary adverse drug reactions, in-
creased drug resistance and increases unnecessary cost of treat-
ment. Also, there arises a potential mistrust on the real efficacy of 
Anti-emetic therapy due to its use for inappropriate indications. A 
drug utilization evaluation study can help us in understanding the 
prescribing patterns of a drug and possibly the factors influencing 
the prescribing.

Cancer patients rated nausea as their first and vomiting as their 
third most feared symptoms [3-5]. Inadequately controlled nausea 
and vomiting can carry significant medical consequences including 
dehydration and electrolyte imbalance, which would negatively af-
fect patient’s quality of life, extend the length of hospitalization and 
increase the use of health care resources. Such consequences have 
driven 25 - 50% of patients to refuse continuing or at least delay 
their chemotherapy regimen [3].

This was revealed in the results of a survey conducted at Johns 
Hopkins Cancer Medical Center, Baltimore, which reflected a dis-
parity between health care professionals (physicians and nurses) 
and patients’ perception regarding CINV. In this survey, 83% of phy-
sicians and nurses estimated control of acute emesis in patient re-
ceiving agents of moderate emetic risk, whereas only 72% overen-
rolled patients reported that they achieved control of acute emesis 
[3]. Such discrepancy may partially explain the inadequate com-
pliance rate of health care providers to clinical guidelines. For in-
stance, Kaiser., et al. evaluated the adherence to different guidelines.

1. Study revealed that the majority of the patients were ei-
ther treated for a shorter duration with corticosteroids or 
a longer duration with a 5-HT3 antagonist [3].

2. The majority of these patients received chemotherapeutic 
agents of minimal and low emetogenic potential, where an 
unindicted combination of a 5-HT3 blocker and a cortico-
steroid was prescribed [3].

3. 5-HT3 antagonist for more than the recommended dura-
tion [3].

Drug use evaluation is an ongoing, systematic, quality improve-
ment process within a healthcare organization. Implementation 
of DUE helps to improve the quality and cost-effectiveness of 
the drug use thereby improving the patient care. In recent years, 
studies on drug utilization have become a potential tool for the 
evaluation of health systems. The first and foremost aim of drug 
utilization evaluation is patient care through optimization of drug 
therapy. This can be achieved through the ongoing review of use of 
a drug and other data in a given health care environment. Hence, it 
was felt essential to systematically review the utilization patterns 
of anti-emetics used to control the chemotherapy induced nausea 
and vomiting with respect to standard international recommen-
dations to improve the prescribing pattern and thereby promote 
rational use of Antiemetics in Prevention and management of che-
motherapy induced nausea and vomiting.

Materials and Methods

The patients who were taking drugs used in present study 
such as Neurokinin 1 Antagonist, metoclopramide/promethazine, 
palonosetron, ondansetron, cisplatin were utilized for the present 
study from bharath cancer hospital, Mysuru. Patient consent form 
and ethical committee permission was also procured.
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Study Site: The study was conducted at Bharath Hospital & In-
stitute of Oncology (BHIO). It is a belonging to HealthCare Global 
(HCG) Enterprises Ltd, the specialist in cancer care. It is a cancer 
care network with quality care across 27 centres in India. The hos-
pital has various services like medical oncology, surgical oncology, 
radiation oncology, palliative care and social worker services. Gen-
erally, on outpatient basis around 100 patients receive care on daily 
basis and around 20 new patients will be admitted for diagnosis, 
follow up and treatment purpose. 

Study Design: This was a prospective observational study.

Study Period: The study was carried out for a period of six months 
November 1st 2013 to April 1st 2014.

Study Criteria

Inclusion criteria

• All in patients receiving chemotherapy.
• All patients receiving chemotherapy at day care.
• All patients receiving chemotherapy either with/without  

 radiation. 

Exclusion criteria

• Patients who were admitted for only Radiation therapy.
• Patients who are non-cooperative or unwilling to sign in  

 formed consent form.

Results

A total of 328 patients were reviewed and were found to be eli-
gible for study during six months of period. Out of 328 patients re-
viewed, 316 patients were enrolled in the study and remaining did 
not agree to participate in the study.

Out of 316 patients, most of them were belonging to age group 
50 - 59 years (n = 102, 32.3%) followed by 60-69 years (n = 72, 
22.8%) and 40-49 years (n = 56, 17.7%). Majority of the enrolled 
patients were female (n = 213, 62.4%) and remaining were male (n 
= 103, 32.6%). On reviewing social habits of the enrolled patients, 
it was found that majority (n = 236, 75.6%) of the enrolled patients 
did not have any social habit(s), however, 43 of 316 patients were 
smokers, 29 of 316 patients were alcoholic and 5 of 316 patients 
had habit of tobacco chewing. Most of the patients were on mixed 
diet (n = 166, 52.5%) and remaining were on pure vegetarian diet 
(n = 150, 47.5%). Looking at the marital status of the patients, most 
of them were married (n = 288, 91.1%) followed by unmarried (n 
= 11, 3.55) and widows (n = 10, 3.2%). Detailed demographic and 
patient related other information are described in table 1.

Patient Characteristics Number Percentage (%)
Age (years)
01 - 19 Nil Nil
20 - 29 15 4.7
30 - 39 39 12.3
40 - 49 56 17.7
50 - 59 102 32.3
60 - 69 72 22.8
70 - 79 28 8.9
80 - 89 04 1.3
≥ 90 Nil Nil
Gender
Male 103 32.6
Female 213 67.4
Social History
Alcoholic 29 9.2
Smoker 43 13.6
Tobacco chewing 05 1.6
Drug addict Nil Nil
None 239 75.6
Diet
Vegetarian 150 47.5
Mixed Diet 166 52.5
Marital Status
Married 288 91.1
Unmarried 11 3.5
Separated 7 2.2
Widow 10 3.2

Table 1: Demographics and Other 
Patient Information.

Sources of Data

• Patient case records
• Laboratory reports
• Patient or patient’s care taker(s) interview
• Treatment chart
• Interviewing healthcare professionals
• Any other relevant source(s)

Ethical Approval

Institutional Human Ethical Committee of J.S.S College of Phar-
macy, Mysore approved the study.
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The study involved the following steps:

Preparation of data collection form

Patient enrollment 

A specially designed data collection form (Annexure-III) was de-
vised for the study. The particulars included demographic details 
like name, age, gender, family history, social habits, diet, height, 
weight, body surface area, address,; clinical data such as diagno-
sis, past medication history, co-morbidities, allergy status, tumor 
size, stage of disease therapeutic data such as name of the drug, 
dose, frequency, route, and duration of administration, concurrent 
medication(s), laboratory tests and results. The same details were 
documented electronically in specially designed database using Mi-
crosoft access 2010. To report, document and assess adverse drug 
reactions due to anti-cancer drugs used for treatment of cancer and 
Antiemetic used as premedication, standard documentation form 
of clinical pharmacy department of JSS College of Pharmacy, My-
sore. 

Patients fulfilling the study criteria were enrolled into the study 
after obtaining the informed consent.

Patients were enrolled from in-patients general wards, private 
wards and day care center.

Study Procedure

Data collection

All relevant details of the enrolled patients were obtained from 
various data sources and documented in the data collection form.

Assessment of utilization Anti-emetics in the hospital

Utilization evaluation of anti-emetics as premedication and 
prophylaxis was conducted on qualitative basis. All the enrolled 
patients were reviewed in terms of chemotherapy regimen pre-
scribed and anti-emetics recommended. Emetogenic potential of 
Chemotherapy regimen prescribed and anti-emetics used were 
reviewed with respect to standard international recommendations 
to evaluate the appropriateness of the anti-emetics used. To evalu-
ate appropriateness of anti-emetics prescribed, National Compre-
hensive Cancer Network (NCCN) guidelines were used as a stan-
dard and to evaluate appropriateness of administration technique, 
guidelines from Cancer Institute New South Wales, Australia (avail-
able at https://www.eviq.org.au/) were considered as a standard. 

Monitoring, evaluation and documentation of adverse drug 
reactions to anti-emetics

All patients enrolled in the study were monitored for occur-
rence of adverse reactions to chemotherapeutic agents and anti-
emetics. On identification of ADR, all necessary data was collected 

and documented in the ADR documentation form. Causality of 
the ADRs was assessed using the WHO ADR probability scale 
(Annexure-V) and Naranjo’s algorithm (Annexure-VI). The re-
ported ADRs were also assessed for their severity by using the 
Modified Hart wig and Siegel scale (Annexure-VII). The predict-
ability of the reported reactions was estimated using the predict-
ability scale (Annexure-VIII) and preventability by the Modified 
Shumock and Thornton criterion (Annexure-IX).

Type of cancer Number Percentage (%)
Breast 99 31.4
Head and Neck 70 22.3
Cervical 47 14.9
Lung 30 9.5
Stomach 17 5.4
Ovarian 15 4.7
Colon/rectum 8 2.5
Gynecological 7 2.2
Bladder 5 1.6
Multiple myeloma 5 1.6
Leukemia 3 0.9
Brain 3 0.9
Liver 3 0.9
Non-Hodgkin Lymphoma 3 0.9
Kidney 1 0.3

Table 2: Types of cancers observed during study.

During six months of study period breast cancer was most 
commonly (n = 99, 31.4%) seen followed by head and neck 
cancers (n = 70, 22.3%), cancer of cervix (n = 47, 14.9%), 

lung cancer (n = 30, 9.5%). Types of cancer patients reviewed 
during study are mentioned in table 2.

Recommended Treatment Number Percentage (%)
Adjuvant 132 41.7
Neo-adjuvant 57 18.0
Palliative 73 23.1
Primary 54 17.0
Radiation (concomitant with 
chemotherapy)

146 46.2

Table 3: Recommended Treatment for Cancer Patients. 

Most of the enrolled patients were receiving treatment as 
adjuvant chemotherapy (n = 132, 41.7%) followed by palliative 
chemotherapy (n = 73, 23.1%), neo-adjuvant chemotherapy (n 

= 57, 18%) and primary chemotherapy (n = 54, 17%). However, 
146 of 316 patients were receiving radiation therapy also along 

with adjuvant or neo-adjuvant chemotherapy.
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Emetogenic Potential Treatment followed at study hospital No of patient 
received

No Patients 
had vomiting

Treatment status
Failed Success

Highly Emetogenic regimens 
 (n = 242)

NCCN Recommendations

5HT3 RA+ Steroid+ NK1 Antagonist

5HT3 RA+Steroid+ NK1 Antagonist 14 2 14.2 85.8
5HT3 RA+Steroid 68 37 54.4 45.6

5HT3 RA + NK1 Antagonist 6 2 33.3 65.7
Steroid +NK1 Antagonist 01 1 100 00

Steroid ± Dopamine antagonists 14 13 92.8 7.2
5HT3 RA ± Dopamine antagonists 103 60 55.8 44.2

Dopamine antagonists Only 36 21 58.4 41.6

Table 4: Prescribing Pattern of Anti-emetic Drugs With High Emetogenic Potential chemotherapeutic regimens.

Emetogenic Potential Treatment followed at study hospital No of patient 
received

No Patients 
had vomiting

Treatment 
status

Failed Success
Moderate emetogenic potential  
(n = 44)

NCCN Recommendations

5HT3 RA+ Steroid ± NK1 Antagonist

5HT3 RA+ Steroid + NK1 Antagonist 1 00 00 100
5HT3 RA+ Steroid 19 2 00 95

Steroid +NK1 Antagonist 2 00 00 100
5HT3 RA + NK1 Antagonist 00 00 00 00

Steroid 4 1 25 75
5HT3 RA 13 6 46.1 53.9

Dopamine antagonists (Metoclo-
pramide)

5 3 60 40

Table 5: Prescribing pattern of anti-emetic drugs with moderate emetogenic potential.

Emetogenic Potential Treatment followed at study 
hospital

No of patient 
received

No Patients 
had vomiting

Treatment 
status

Failed Success
Low to minimal emetogenic poten-
tial (n = 30)

NCCN Recommendations

5HT3 RA

or

Steroid

or

Dopamine antagonists  
(Metoclopramide/  
Prochlorperazine)

5HT3 RA+Steroid + Dopamine 
agonist

01 0 0 100

5HT3 RA+Steroid 14 04 41.6 58.3
Steroid 2 0 0 100

5HT3 RA 12 1 8.3 91.6
Dopamine antagonists 

 (Metoclopramide/ 
Prochlorperazine)

1 1 100 00

Table 6: Prescribing pattern of anti-emetic drugs for low to minimal emetogenic potential.
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High Emetogenic Potential Regimen

Appropriate Inappropriate
Indicated as per emetogenic potential of chemotherapy (14) 5.8% (226) 93.3%
Dose (68) 28.1% (174) 71.9%
Administration (66) 27.2%

49 patients had vomiting

(176) 72.7%

49 patients had vomiting
Moderately Emetogenic Potential Regimen

Appropriate Inappropriate
Indicated as per emetogenic potential of Chemotherapy (21) 47.7% (23) 52.3%
Dose (11) 25% (33) 75%
Administration (38) 86.3%

Only 9 had vomiting

(6) 13.6%

3 patients had vomiting
Low to minimally Emetogenic Potential Regimen

Appropriate Inappropriate
Indicated as per emetogenic potential of Chemotherapy (15) 50% (15) 50%
Dose (8) 26.7% (14) 73.3%
Administration (24) 80%

Only 2 patients had vomiting

(6) 20%

4 patients had vomiting

Table 7: Appropriateness of anti-emetic regimen used for chemotherapy regimens with different emetogenic potential.

Name of the regimen Drugs used as Pre Medication in No of Patients

AC(43)

Ondansetron (n = 21, 48.8 %)

Palonosetron (n = 13, 30.2%)

Ondansetron+ Palonosetron (n = 2, 4.6%)

Dexamethasone+ Palonosetron (n = 1, 2.3%)

Dexamethasone+Ondansetron (n = 2, 4.6%)

AC-Paclitaxel (8)

Dexamethasone+Ondansetron (n = 4, 50 % )

Palonosetron+Dexamethasone+ Ondansetron (n = 1, 12.5%)

Palonosetron+Dexamethasone(n = 1, 12.5% )

Aprepitant+ Palonosetron (n = 2, 25%)

Aprepitant+ Dexamethasone-1 (12.5%)

Cisplatin (C) (53) Ondansetron (n = 11, 20.7%)

Dexamethasone+Ondansetron (n = 1, 1.8%)

Dexamethasone+ Palonosetron (n = 2, 3.7%)

Palonosetron (n = 10, 18.8%)

Fosaprepitant+ Palonosetron (n = 1, 1.8%)

Metoclopromide (n = 27, 50.9%)
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Paclitaxel (T) (13) Palonosetron+Dexamethasone (n = 06, 46.1%)

Palonosetron (n = 02, 15.3%)

Ondansetron (n = 1, 7.6%)

Dexamethasone + Metoclopromide (n = 1, 7.6%)

Dexamethasone+Ondansetron (n = 3, 23.0%)
DCF (4) Ondansetron (n = 2, 50% )

Dexamethasone+Ondansetron (n = 1, 25%)

Metoclopromide (n = 1, 25%)
PT (46) Palonosetron+Dexamethasone ± Promethazine/Metoclopro-

mide (n = 35, 76%)

Dexamethasone+ Aprepitant (n = 4, 8.6% )

Ondansetron (n = 2, 4.3%)

Palonosetron (n = 3, 6.5%)

Dexamethasone (n = 2, 4.3%)
TC (17) Ondansetron (n = 2, 11.7%)

Palonosetron (n = 2, 11.7%)

Palonosetron+Dexamethasone (n = 5, 29.4%)

Dexamethasone+ Ondansetron (n = 6, 35.2%)

Dexamethasone+ Ondansetron+ Palonosetron (n = 2, 11.7%)
CF (7) Metoclopramide (n = 3, 42.8%)

Palonosetron (n = 3, 42.8%)

Ondansetron (n = 1, 14.2%)
FEC (16) Ondansetron (n = 2, 12.5%)

Palonosetron (n = 7, 43.7%)

Dexamethasone +Palonosetron/Ondansetron (n = 7, 43.5%)
EC (7) Palonosetron (n = 2, 28.5%)

Dexamethasone +Palonosetron/Ondansetron (n = 2, 28.5%)

Ondansetron (n = 3, 42%)
FAC (21) Dexamethasone (n = 6, 28.5%)

Metoclopramide (n = 3, 14.2%)

Ondansetron (n = 7, 33.3%)

Palonosetron (n = 5, 23.8%)
CMF (4) Ondansetron (n = 3, 75%)

Palonosetron (n = 1, 25%)

Table 8: Anti-emetics used with different chemotherapy regimens.
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Cancer remains a major health burden in the developing world. 
Chemotherapy, over the years, have been used in an attempt to 
reduce the morbidity rates, recurrence rates and increase the sur-
vival rates of breast cancer patients. This, however, has resulted in 
its imprudent use and associated consequences of increased resis-
tance to chemotherapy treatment, unnecessary adverse reactions 
and inappropriate management of patients. Chemotherapy in-
duced nausea and vomiting (CINV) remains an important adverse 
effect despite the introduction of new anti-emetic medications as 
there is less adherence to the guidelines and administration tech-
niques [3].

This work is focussed on assessing the utilization patterns of 
Antiemetics used in the management or prevention of chemother-
apy induced nausea and vomiting at our study site. Risk of nausea 
and vomiting depends on emetic potential of chemotherapeutic 
regimen, duration of Antiemetics used, time difference between 
antiemetic and chemotherapy drug. 

Discussion

A total of 242 patients were screened for highly emetogenic 
chemotherapeutic agents in a tertiary care hospital, bharath can-
cer hospital. NCCN recommends using combination of 5HT3 RA, 
corticosteroids and NK1 antagonists for patients receiving highly 
emetogenic regimen. 14 of 242 patients received same anti-emetic 
treatment as recommended as per NCCN guidelines 2014. How-
ever, 68 of 242 patients received combination of 5HT3 RA and cor-
ticosteroids without NK1 antagonists. Many patients (n = 103) re-
ceived combination of 5HT3RA and dopamine antagonists and 36 
patients received only dopamine antagonists as antiemetic drug for 
prevention of vomiting due to highly emetogenic drugs. 

A total of 44 patients received moderately emetogenic chemo-
therapeutic agents. NCCN recommends using combination of 5HT3 
RA and corticosteroids with or without NK1 antagonists for pa-
tients receiving moderately emetogenic regimen. 20 of 44 patients 
received same anti-emetic treatment as recommended as per NCCN 
guidelines 2014. However, 13 of 44 patients received only 5HT3RA 
and 5 of 44 patients received only dopamine antagonists. 

A total of 30 patients received low to minimal emetogenic che-
motherapeutic agents. NCCN recommends using combination of 
5HT3 RA or corticosteroids or dopamine antagonists for patients 
receiving low to minimal emetogenic regimen. 15 of 30 patients 
received same anti-emetic treatment as recommended by NCCN 
guidelines 2014. However, remaining 15 patients received combi-
nations of anti-emetic drugs which are not strongly recommended 
as per NCCN guidelines 2014.

Appropriateness of anti-emetic prescribing was reviewed 
with respect to NCCN guidelines and it was found that only 14 
of 242 patients received appropriate anti-emetic regimen for 
prevention of CINV to highly emetogenic drugs. Looking at the 
dose of anti-emetic only 174 of 242 patients received correct 
dose of anti-emetic regardless of appropriateness of anti-emetic 
selected. Administration of selected anti-emetic was appropriate 
only in 66 patients. 

Appropriateness of anti-emetic prescribing was reviewed 
with respect to NCCN guidelines and it was found that only 21 
of 44 patients received appropriate anti-emetic regimen for pre-
vention of CINV to moderately emetogenic drugs. Looking at the 
dose of anti-emetic only 11 of 44 patients received correct dose 
of anti-emetic regardless of appropriateness of anti-emetic se-
lected. Administration of selected anti-emetic was appropriate 
in 38 patients. 

Appropriateness of anti-emetic prescribing was reviewed 
with respect to NCCN guidelines and it was found that only 15 
of 30 patients received appropriate anti-emetic regimen for pre-
vention of CINV to moderately emetogenic drugs. Looking at the 
dose of anti-emetic only 8 of 30 patients received correct dose 
of anti-emetic regardless of appropriateness of anti-emetic se-
lected. Administration of selected anti-emetic was appropriate 
in 24 patients.

In our study we found the use old guidelines along the new 
one made patient treatment costly and over doses. For example 
we found ondansetron 32 mg is still being prescribed even it is 
avoided as per new guidelines and palonosetron 0.25 mg is sup-
posed to be administered only on 1st day of chemotherapy but in 
few patient we found the drug has been given for 3 days continu-
ously.

In our observation we found use of dexamethasone 20 mg 
in many patient which is over dose according to guidelines as 
according to guidelines it supposed to be 8 - 12 mg and use of 
promethazine was nowhere recommended in guidelines but in 
practice we have seen in many patient being administered with 
this drug along the antiemetic regimen respective to the emeto-
genic potential of chemotherapy regimen and Metoclopramide 
is also being used very widely along with or without other an-
tiemetics.

We observed use of NK 1 antagonist was limited because of 
patient affordability and Government Insurance unwilling to 
fund for the drug.
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Conclusion
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In our study we found only 5.7% (14 of 242) of patients receiv-
ing highly emetogenic potential Chemotherapy regimen (HEC) 
received significant therapy. In this 14 patients, only 2 patients 
vomited.so significant rate was found to be 85%. In remaining 228 
patients receiving various antiemetics 134 patients vomited, i.e. in 
58.7% treatments failed because of non-adherence to guidelines.

In patients receiving moderately emetogenic potential chemo-
therapy regimen (MEC) 20 out of 44 treatments i.e. 45.4% was ap-
propriate. In this 20 patients only 2 patients i.e. 1% had vomiting. 
In rest 10 out of 24 patients vomited i.e. 41.6 treatments failed due 
non-adherence of guidelines.

In treatments with low to minimal emetogenic potential chemo-
therapy regimen (LEC) 15 of 30 was found significant.

As per study 93.3% Antiemetic regimens were inappropriate 
to emetogenic potential of chemotherapy regimen. 45.8% of anti-
emetic doses in regimen were insignificant. 27.2% administration 
errors were found. Here administration error is time gap between 
premedication antiemetics and chemotherapy which supposed to 
be at least 30 min and not more than 3.30 hours.

We have seen rare adverse drug reactions Extrapyramidal 
symptoms, fatigue, sedation with Metoclopramide and Diarrhoea, 
headache with Ondansetron and also rare reaction extrapyramidal 
symptoms with promethazine. Extrapyramidal symptoms in pa-
tients was seen during the being administered and found relieved 
after some time.

In treatments with AC regimen 48.8% were ondansetron. In PT 
regimen treatments 76% with combination of palonosetron, dexa-
methasone, Metoclopramide/promethazine. In TC regimen treat-
ments two combinations were dominantly used i.e. Palonosetron+ 
dexamethasone 29.4% and Ondansetron + dexamethasone 35.2%. 
In Paclitaxel alone treatments combination antiemetics Palono-
setron+ Dexamethasone ± Promethazine/Metoclopramide were 
used in 76% treatments. Intriguing part of this dissection is treat-
ments Weekly CT cisplatin which is HEC and 50.9% were receiving 
mild antiemetic Metoclopramide of which 8 of 26 patients receiv-
ing Metoclopramide vomited i.e. 70% of treatments with Metoclo-
pramide in Cisplatin weekly CT were found significant.

Despite of good antiemetic regimen, we have seen the patients 
vomiting or the experience of nausea this may because of over-
whelmed emetic potential of chemotherapy regimen or Adminis-
tration errors or Patient factors such as young age, female gender 
etc.

In our study we found NK 1 agonist with steroid found to be 
very effective in preventing vomiting but cost of the drug was 
limiting factor and 5HT3 antagonists except palonosetron and 
ondansetron other drugs were untouched, prochlorperazine 
was not considered for treatment and regimen containing anti-
psychotics were not seen even in breakthrough and anticipatory 
emesis. Promethazine, Histamine receptor antagonist were not 
where recommended in guidelines but it being used widely in 
our practice hospital [6-16].

The antiemetics used in CINV were not compliant with NCCN 
guidelines. However most of the treatments which were found 
non-compliant is justifiable with patients poor economic sta-
tus or denial of government insurance to fund for Neurokinin 
1 antagonist. Adherence to old guidelines especially in respect 
to dose was observed. some treatments were not adherent to 
guidelines but found effective in many patients on of such was 
use of Metoclopramide in cisplatin weekly CT and Inadequate 
education to nurses led to administration errors such as Time 
gap between premedication and chemotherapy which led to 
vomiting in around 27% of patients.

Author is thankful to principle, JSS College of Pharmacy 
Mysuru, for their support to the research study. Author is also 
thankful to Bharath cancer hospital, Mysuru for extending their 
support for the present study.
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Two‑dimensional‑quantitative 
structure‑activity relationship 
studies of a novel series of diaryl 
furanone derivatives: An approach 
to design selective and effective 
cyclooxygenase‑2 inhibitors
Manjula K. Chikkamath, Pratibha M. Huded, Swetha S. Kokatnur,  
Akshata S. Menasinakai, Mahesh B. Palkar

Abstract:
INTRODUCTION: Over a decade, a large number of selective cyclooxygenase‑2 (COX‑2) inhibitors 
with diverse chemical characteristics have been designed but only a few have emerged as 
drugs. MATERIALS AND METHODS: In the present study, two‑dimensional‑quantitative structure‑
activity relationship (2D‑QSAR) studies were performed on a set of 43 novel derivatives of diaryl 
furanone using V‑Life Molecular Design Suite (MDS 3.5) QSAR plus module using multiple linear 
regression (MLR) and Partial Least Square (PLS) regression methods against a COX‑2 enzyme. 
RESULTS AND DISCUSSION: PLS method has displayed a very significant prediction results. QSAR 
model was generated by a training set of 33 molecules with correlation coefficient (r2) of 0.7695, 
cross‑validated correlation coefficient (q2) of 0.5359 and F test of 23.3734. The estate contribution, 
chi, hydrophobic, and alignment‑independent descriptors were major contributors. CONCLUSION: 
2D‑QSAR model result showed the positive contribution of oxygen atoms and negative contribution 
of rotatable bonds and distance between double bonds toward biological activity.
Keywords:
Cyclooxygenase, diaryl furanone, multiple linear regression, partial least squares regression, 
quantitative structure‑activity relationship

Introduction

Inflammation is a common phenomenon 
involving interrelationships humoral 

and cellular reactions through a number of 
inflammatory mediators which involves a 
large number of vasoactive, chemotactic, 
and proliferative factors at different stages 
and there are many targets for inflammatory 
action.[1] Inflammation is defined as the 
local response of living mammalian tissue 
to injury due to any agent. Although 
inflammation is a body defense mechanism, 

nevertheless, it is also a symptom of great 
deal of common diseases also as an early 
phase of some serious diseases such as 
cancer, cardiac vascular diseases, and 
Alzheimer’s dementia.[2] Inflammation has 
been suggested as a new hallmark of cancer. 
Therefore, the challenge still exists for the 
medicinal chemists to develop, effective 
anti‑inflammatory agents with enhanced 
safety profile.

L a r g e  n u m b e r s  o f  n o n ‑ s t e r o i d a l 
anti‑inflammatory drugs (NSAIDs); 
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[Figure 1] are widely preferred class of drugs used in 
the treatment of pain, fever, inflammatory diseases, 
and rheumatoid arthritis.[3,4] The pharmacological 
activities of NSAIDs are related to the suppression of 
prostaglandin (PG) biosynthesis from arachidonic acid 
by inhibiting the enzyme PG endoperoxidase, popularly 
known as cyclooxygenase (COX), and 5‑lipoxygenase.[5,6] 
These enzymes catalyze the rate‑limiting steps in the 
biosynthesis of PGs and leukotrienes, respectively. 
Cyclooxygenase exists in two isoforms, COX‑1 and 
COX‑2, which are regulated and expressed differently 
but catalyses the same reactions. The COX‑1 is 
constitutively expressed in most of the tissues and plays 
an important role in maintaining the homeostasis. On 
the other hand, COX‑2 is inducible which is activated 
by pro‑inflammatory stimuli and is involved in the 
inflammatory processes. These findings led to the 
hypothesis that the inhibition of COX‑1 is associated with 
the adverse effects of classical NSAIDs whereas inhibition 
of COX‑2 is responsible for their anti‑inflammatory 
effects.[7,8]

Long‑term usages of NSAIDs have been associated 
with dyspepsia, GI ulceration, and nephrotoxicity. 
The GI damage from NSAIDs is generally attributed 
to two factors, local irritation by the carboxylic 
acid moiety common to most NSAIDs (topical 
effect) and decreased tissue PG production, which 
determines the physiological role of cytoprotective 
PGs in maintaining the GI health and homeostasis[9,10] 
The discovery of COX‑2 isoforms has opened the 
possibility of developing selective COX‑2 inhibitors 
to act as an effective NSAID without the gastric 
side effects.[11] Previously marketed drugs such as 
celecoxib, rofecoxib, and etodolac act by inhibiting 
COX‑2 enzyme. However, these COX‑2 selective 
inhibitors have been reported to be associated with 
cardiovascular side effects.[12]

The aggressive explorations in search of safer selective 
COX‑2 inhibitors lead to the introduction of rofecoxib, 
celecoxib, valdecoxib, and etoricoxib [Figure 2].[13] 
Various studies suggest that the cardiovascular toxicity 
associated with the use of selective COX‑2 inhibitors 
might be dependent on the dose as well as on the 
duration of treatment.[14,15] To overcome these side effects 
much of the studies are being focused on synthesis 
and identification of new chemical entities with 
minimal side effects and excellent anti‑inflammatory 
properties. Considering this panorama several 
heterocyclic compounds, including pyrroles, furanones, 
thiazoles, imidazoles, thiadiazoles, and 1,3,4‑oxadiazole 
derivatives have been designed, synthesized, and 
proved to be potent COX‑2 inhibitors.[13]

One could not, however, confirm that the compounds 
designed would always possess good COX‑2 inhibitory 
activity, while experimental assessments of inhibitory 
activity of these compounds are time‑consuming and 
expensive. Consequently, it is of interest to develop 
a prediction method for biological activities before 
the synthesis. [16] Quantitative structure‑activity 
relationship (QSAR) searches information relating 
chemical structure to biological and other activities 
by developing a QSAR model. A QSAR study has 
been perceived as means of establishing a correlation 
between chemical structure modification and respective 
changes in biological activity. Several molecular 
descriptors are used to quantify the structural feature of 
lead molecule. The purpose of using QSAR‑descriptors 
is to calculate the properties of molecules that serve 
as numerical descriptions or characterizations of 
molecules in other calculations such as diversity 
analysis or combinatorial library design. Using such 
an approach one could predict the activities of newly 
designed compounds before a decision is being made 
whether these compounds should be really synthesized 
and tested.

Diarylfuranone derivatives have been extensively 
investigated as selective COX‑2 inhibitors[17] and the 
blockbuster drug rofecoxib belongs to this class containing 
the basic structural framework of 3,4‑diarylfuranone.[18] 
Since then this molecular fragment has been the target 
of continuous efforts in designing new chemical entities 
as selective COX‑2 inhibitors. From the reported 
literature, it was evident that several QSAR works 
have been carried out leading to the development of 
selective COX‑2 inhibitors.[19,20] Conventionally, the 
classic two‑dimensional (2D) QSAR model is only an 
approximation to the actual relationship as it mainly 
uses 2D molecular descriptors.

Based on the above facts and in continuation of our 
research program on anti‑inflammatory agents,[21,22] the 

Figure 1: Structures of classical non‑steroidal anti‑inflammatory drugs
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present QSAR studies were envisaged to explore the 
significant physiochemical parameters responsible for 
the nonulcerogenic, anti‑inflammatory activities of diaryl 
furanone derivatives. Consequently, 2D‑QSAR analyses 
were carried out by multiple linear regressions (MLR), 
partial least square (PLS) technique, and principle 
component regression, respectively.

Experimental/Computational Methods

Chemical data
A series of 43 molecules belonging to diaryl furanone 
derivatives as selective COX‑2 inhibitors were taken 
from the literature[22] and used. The 2D‑QSAR Models 
were generated using a training set of 33 molecules. 
The observed and predicted biological activities of the 
training and test set molecules are presented in Table 1. 
Predictive power of the resulting models was evaluated 
by a test set of 10 molecules with uniformity distributed 
biological activities. The observed selection of test set 
molecules was made by considering the fact that test 
set molecules represents a range of biological activity 
similar to the training set.

Data set
All computational work was performed on apple 
workstation (8‑core processor) using MDS QSAR 
software developed by vLife Sciences Technologies 
Pvt. Ltd, Poona, India, on Windows XP operating 
system. All the compounds were drawn in Chem DBS 
using fragment database and then subjected to energy 
minimization using batch energy minimization method. 
Conformational search was carried out by systematic 
conformational search method.

Biological activities
The negative logarithm of the measured IC50 (µM) 
against COX‑2 as pIC50 [pIC50= –log (IC50 × 10‑6)] was 
used as dependent variable, thus correlating the data 
linear to the free energy change. Since some compounds 
exhibit insignificant/no inhibition, such compounds 
were excluded from the present study. The IC50 values 
of reference compounds were checked to ensure that no 
difference occurred between different groups. The pIC50 
values of the molecules under study spanned a wide 
range from 3 to 8.

Molecular descriptors
Various 2D descriptors (total of 48) element counts, 
molecular weight, molecular refractivity, logP, 
topological index, Baumann’s alignment‑independent 
topological descriptors, etc., were calculated using V‑Life 
MDS software. The preprocessing of the independent 
variables (constant column) and cross‑correlated 
descriptors (with r2 = 0.7695) which resulted in 
total 48 descriptors for MLR, principal component 
regression (PCR), and PLS respectively to be used for 
QSAR analysis.

Selection of training and test set
The data set of 43 molecules were divided into training 
and test set by manual method for MLR, PCR, and 
PLS models with pIC50 activity‑filled as the dependent 
variable and various 2D descriptors calculated for the 
molecules as independent variables.

Model validation
This is done to test the internal stability and predictive 
ability of the QSAR models. Developed QSAR models 
were validated by the following procedure;

Internal validation
Internal validation was carried using leave‑one‑out (q2, 
LOO) method. For calculating q2, each molecule in 
the training set was eliminated once and the activity 
of the eliminated molecule was predicted using the 
model developed by the remaining molecules. The q2 
was calculated using the equation which described the 
internal stability of a model.

2
2

2

( ˆ )
1

( )
i i

i mean

y y
q

y y


 



  (01)

Where yi and ˆyi are the actual and predicted activity of 
the ith molecule in the training set, respectively, and ymean 
is the average activity of all molecules in the training set.

External validation
For external validation, the activity of each molecule in the 
test set was predicted using the model developed by the 
training set. The predicted‑r2 value is calculated as follows.

Figure 2: Structures of representative selective cyclooxygenase‑2 inhibitors
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Table 1: Structure, experimental and predicted activity of diaryl furonone derivatives used in training and test 
set using model 2 (partial least square method)
Compound number Structure IC50

a (µM) pIC50
b Residual

Experimental activity Predicted activity
1 8.7 5.06 5.265320 −0.20532

2T 4.8 5.31 6.974746 −1.664746

3 0.08 7.09 7.296755 −0.206755

4T 0.24 6.61 6.778013 −0.168013

5T 0.66 6.18 6.778013 −0.598013

6 0.26 6.58 7.058030 −0.478030

7 1.7 5.76 5.657945 0.102055

Contd...
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Table 1: Contd...
Compound number Structure IC50

a (µM) pIC50
b Residual

Experimental activity Predicted activity
8 3.8 5.42 5.657945 −0.237945

9 1 6 6.217979 −0,217979

10T 0.52 6.28 6.217979 0.062021

11T 0.12 6.92 6.778013 0.141987

12 3.60 5.44 5.440643 0.000643

13 0.04 7.39 6.778013 0.60987

14 0.38 6.42 6.521984 −0.101984

Contd...
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Table 1: Contd...
Compound number Structure IC50

a (µM) pIC50
b Residual

Experimental activity Predicted activity
15 0.03 7.52 6.778013 0.741987

16 1.8 5.74 6.355416 −0.615416

17 0.90 6.04 6.355416 −0.315416

18 0.80 6.09 5.795382 0.294618

19 0.07 7.15 7.338047 −0.188047

20 0.06 7.22 7.338047 −0.118047

21 0.04 7.39 7.338047 0.051953

Contd...
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Table 1: Contd...
Compound number Structure IC50

a (µM) pIC50
b Residual

Experimental activity Predicted activity
22 0.05 7.3 7.338047 −0.038047

23 0.02 7.69 7.338047 0.351953

24 0.04 7.39 7.082018 0.307982

25T 0.28 6.55 7.082018 −0.532018

26 0.10 7 7.082018 −0.082018

27 0.80 6.09 5.587329 0.502671

Contd...
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Table 1: Contd...
Compound number Structure IC50

a (µM) pIC50
b Residual

Experimental activity Predicted activity
28T 5.20 5.28 6.462688 −1.182688

29 33 4.48 5.438572 −0.958572

30 0.30 6.52 5.950630 0.56937

31T 0.08 7.09 5.950630 1.13937

32 0.53 6.27 6.355416 −0.085416

Contd...
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Table 1: Contd...
Compound number Structure IC50

a (µM) pIC50
b Residual

Experimental activity Predicted activity
33 0.86 6.06 6.217979 −0.157979

34 0.60 6.22 6.217979 0.002021

35 0.04 7.39 7.338047 0.051953

36 0.18 6.74 7.338047 −0.598047

37 1.50 5.82 5.587329 0.232671

38 4.50 5.34 5.307312 0.032688

Contd...
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Table 1: Contd...
Compound number Structure IC50

a (µM) pIC50
b Residual

Experimental activity Predicted activity
39 2.60 5.58 5.587329 −0.007329

40 0.04 7.39 6.462688 0.927312

41 0.04 7.39 5.694601 1.695399

42T 23 4.63 6.206659 −1.576659

43T 0.14 6.85 6.206659 0.643341

aCompound concentration (IC50) in micro mole required to inhibit growth by 50%, b−Log (IC50×10−6): Training data set developed using model 2 (PLS), TTest set. 
PLS: Partial least square
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Where yi and ˆyi are the actual and predicted activity 
of the ith molecule in the training set, respectively, 

and ymean is the average activity of all molecules in the 
training set. Both summations are over all molecules 
in the test set. Thus, the pred_r2 value is indicative 
of the predictive power of the current model for the 
external test set.
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Randomization test
To evaluate the statistical significance of the QSAR 
model for an actual data set, 1 tail hypothesis testing was 
used. The robustness of the models for training set was 
examined by comparing these models to those derived 
from random data sets. Random sets were generated 
by rearranging the activities of the molecules in the 
training set. The statistical model was derived using 
various randomly rearranged activities (Random sets) 
with the selected descriptors, and the corresponding q2 
were calculated. The significance of the models hence 
obtained was derived based on the calculated Z score.

A Z score value is calculated by the following formula;

score

(h )
z

µ



  (03)

Where h is the q2 value calculated for the actual dataset, µ 
the average q2, and s is its standard deviation calculated 
for various iterations using models build by different 
random datasets. The probability (a) of significance of 
randomization test is derived by comparing Z score 
value with Z score critical value as reported in reference, 
if Z score value is <4.0; otherwise it is calculated by 
the formula as given in the literature. For example, a Z 
score value >3.10 indicates that there is a probability (a) 
of <0.001 that the QSAR model constructed for the real 
dataset is random. The randomization test suggests that 
all the developed models have a probability of <1% that 
the model is generated by chance.

Quantitative structure‑activity relationship by 
multiple linear regression analysis
Multiple regression is the standard method for 
multivariate data analysis. It is also called as ordinary 
least square regression. This method of regression 
estimates the values of the regression coefficients by 
applying least squares curve fitting method. Forgetting 
reliable results, dataset having typically five times 
as many data points (molecules) as independent 
variables (descriptors) is required.

The regression equation takes the form

Y = b1*x1+b2*x2+b3*x3+c  (04)

Where Y is the dependent variable, the “b” s are 
the regression coefficient for corresponding “x” 
s (independent variable), “c” is a regression constant or 
intercept. In the present study, QSAR model was developed 
using multiple regression by forward‑backward variable 
selection method. With pIC50 activity‑filled as dependent 
variable and physicochemical descriptors as independent 
variable having cross‑correlation limit of 20 and number 
of variable in final equation were 5. Selection of test and 
training set was done by the manual method.

Quantitative structure‑activity relationship by 
principal component regression method
Principle components analysis rotates the data into a 
new set of axes such that first few axes reflect most of 
the variations within the data. By plotting the data on 
these axes, we can spot major underlying structures 
automatically. The value of each point, when rotated 
to a given axis, is called the principal component value. 
Principal components analysis selects a new set of axes 
for the data. These are selected in decreasing order of 
variance within the data. They are also perpendicular 
to each other. Hence, the principal components are 
uncorrelated. Some components may be constant, but 
these will among the last selected. The problem noted 
with MLR was that correlated variables cause instability. 
This process gives the modeling method known as 
principal components regression. Rather than forming 
a single model, as with MLR, a model can be formed 
using 1, 2. Components and a decision can be made as 
to how many components are optimal. If the original 
variables contained co‑linearity, then some of the 
components will contribute only noise. So long as these 
are dropped, the models can be guaranteed that our 
model will be stable. The QSAR model was developed 
using PCR by forward‑backward variable selection 
method with pIC50 activity‑filled as the dependent 
variable and physicochemical descriptor as independent 
variable having cross‑correlation limit of 18.9 and 
number of variable in final equation was 4. Selection of 
test and training set was done by manual method.

Quantitative structure‑activity relationship by 
partial least square regression method
PLS is an effective technique for finding the relationship 
between the properties of a molecule and its structure. In 
mathematical terms, PLS relates a matrix Y of dependent 
variables to a matrix X of molecular structure descriptors, 
that is, a latent variable approach to modeling the 
covariance structures in these to spaces. PLS have two 
objectives: To approximate the X and Y data matrices 
and to maximize the correlation between them. Whereas 
the extraction of PLS components is performed stepwise 
and the importance of a single component is assessed 
independently, a regression equation relating each Y 
variable with the X matrix is created. PLS decomposes 
the matrix X into several latent variables that correlates 
best with the activity of the molecules. PLS can be done 
using NIPALS or SIMPLS interactive algorithm, with 
consecutive estimates obtained using the residual from 
previous interactions as the new dependent variable.

The QSAR model was developed using PLS by 
forward‑backward variable selection method with 
pIC50 activity‑filled as dependent variable and 
physicochemical descriptors as independent variable 
having cross‑correlation limit of 19.7 and number of 
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variable in final equation was 4. Selection of test and 
training set was done by manual method.

Result and Discussion

Training set of 33 and 10 of test set of diaryl furanones 
having different substitution, were employed. Following 
statistical measure was use to correlate biological activity 
and molecular descriptors; n, number of molecules; k, 
number of descriptors in a model; df, degree of freedom; 
r2, coefficient of determination; q2, cross‑validated r2; 
pred_r2, r2 for external test set; pred_r2 sec, coefficient of 
correlation of predicted data set; Z score calculated by 
the manual test; best_ran_r2; best_ran_q2, highest q2 value 
in a manual test; α, statistical significance parameter 
obtained by the manual test.

Expt. = Experimental activity, Pred. = Predicted activity

a = Compound concentration (IC50) in micromole 
required to inhibit growth by 50%

b = −log (IC50 × 10‑6): Training data set developed using 
model 2 (PLS)

T = Test set

Generation of quantitative structure‑activity 
relationship model
Model 1: Multiple linear regression analysis
After 2D QSAR study by MLR method using 
forward‑backward stepwise variable selection method, 
the final QSAR equation was developed having 5 
variables as follows.

pIC50= +0.8587 (±0.0215) T_2_O_1‑0.2180 (±0.0013) 
T _ C _ N _ 1 ‑ 0 . 3 0 4 5  ( ± 0 . 0 0 1 5 )  R o t a t a b l e  B o n d 
Count‑1.2898 (±0.4148) T_N_Cl_2 + 15.6869 (±4.2458) 
XA Average +2.7566 Model‑1 has a correlation 
coefficient (r2) of 0.7389, significant cross‑validated 
correlation coefficient (q2) of 0.4514, f test of 15.2830 and 
df 27. The model is validated by best_ran_r2 = 0.37390 
best_ran_q2 = 0.11085, z score_ran‑r2 = 6.62732 and z 
score_ran_q2 = 4.6076. The manual test suggests that 
the developed model have the probability of <1% that 
the model is generated by chance. The observed and 
predicted pIC50 along with residual values are shown in 
Table 1. Statistical data are shown in Table 2. The graph 
between observed and predicted (LOO) activities is 
presented graphically in Figure 3. The descriptors which 
contribute for the pharmacological action are shown in 
Figure 4.

The above study leads to the development of statistically 
significant QSAR model, which allows understanding 
of the molecular properties/features that play an 

important role in governing the variation in the activities. 
In addition, this QSAR study allowed investigating 
influence of very simple and easy to compute descriptors 
in determining biological activities, which could shed 
light on the key factors that may aid in design of novel 
potent molecules. The present QSAR model reveals 
that alignment‑independent descriptor has a major 
contribution in explaining variation in activities. The 
definition and interpretation of the descriptors that were 
found to be dominating in the developed QSAR models 
is given below.

An alignment independent descriptor T_2_O_1 
index (37.00%), this is, the count of number of 
double‑bonded atoms (that is any double bonded 
atom, T_2) separated from oxygen atom by 1 bond 
in a molecule. This type of descriptor shows that the 
presence of double bond around oxygen atom is essential 
for the activity. It reveals that the presence of oxygen 
atom (furanone nucleus) is favorable for the activity.

Another alignment independent descriptor T_C_N_1 
index (−16.00%) this is the count of number of carbon 
atoms (single, double, or triple bonded) separated from 
any nitrogen atom single, double or triple bonded 
by 1 bond distance in a molecule, and a contribution 
descriptor (20.00%), which represents the number 
of rotatable bonds present in a molecule, both are 
inversely proportional to the activity. In addition, the 
descriptor T_N_Cl_2 (−12.00%) which represents the 
count of number of nitrogen atom (single, double, or 
triple bonded) separated from chlorine atom by 2 bond 
distance in a molecule, also inversely relative to the 
activity.

However, another contribution descriptor XA Average 
Hydrophobicity (20.00%), an average hydrophobic 
value on the vdW surface (by Audry Method using 
XlogP) explains the importance of aromaticity in COX 
inhibitory activity.

Table 2: Statistical parameters of multiple linear 
regression, principal component regression and 
partial least square
Parameters MLR PLS PCR
n 33 33 33
df 27 28 31
r 2 0.7389 0.7695 0.3881
q 2 0.4514 0.5359 0.3117
F‑test 15.2830 23.3734 19.6613
Best_ran_r 2 0.37390 0.4242 0.06325
Best_ran_q 2 0.11085 0.02840 −0.04991
Z‑score_ran_r 2 6.62732 4.73244 17.73735
Z‑score_ran_q 2 4.60769 4.96657 15.34624
MLR: Multiple linear regression, PCR: Principal component regression, 
PLS: Partial least squares, n: Number of molecules of training set, df: Degree 
of freedom, r 2: Coefficient of determination, q 2: Cross validated r 2, Pred_r 2: r 2 
for external set test, Pred_r 2 se: Coefficient of correlation of pred. data set
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Model 2: Partial least square analysis
Model‑2 is having following equation with 5 variables

pIC50= +0.8754 T_2_O_1‑0.2800 T_T_N_7‑0.2560 Rotatable 
Bond Count‑1.3374 T_N_Cl_2‑0.8341 T_O_O_2 + 5.5462

The model 2 gave correlation coefficient (r2) of 0.7695, 
significant cross‑validated correlation coefficient (q2) 
of 0.5359, F Test of 23.3734 and degree of freedom 
28. The model is validated by, best_ran_r2 = 0.4242, 
best_ran_q2 = 0.02840, Z score_ran_r2 = 4.73244 and Z 
score_ran_q2 = 4.96657. The manual test suggests that 
the developed model have a probability of <1% that 
the model is generated by chance. The calculated and 
predicted (LOO) activities of the compounds by the 
above models are shown in Table 1. Statistical data are 

shown in Table 2. The graph between observed and 
predicted (LOO) activities is presented graphically 
in Figure 5. The descriptors which contribute for the 
pharmacological action are shown in Figure 6.

A contribution descriptor index T_2_O_1 (37.00%), 
this is, the count of number of double‑bonded 
atoms (i.e., any double‑bonded atoms, T_2) separated 
from oxygen atom by 1 bond in a molecule.

A contribution descriptor index T_T_N_7 (−20%), this is 
the count of number of double‑bonded atoms (i.e., any 
double bonded atom, T_T) separated from nitrogen atom 
by 7 bonds in a molecule. The contribution descriptor 
index a molecule. (−16%), this is, the count of number 
of rotatable bonds in a molecule.

A contribution descriptor index T_N_Cl_2 (10%), 
this is the count of number of nitrogen atoms (single, 
double, or triple bonded) separated from chlorine atom 
by 2 bond distance in a molecule. The contribution 
descriptor index T_O_O_2 (8%), this is, the count 
of number of oxygen atom (single, double, or triple 
bonded) separated from oxygen atom by 2 bond 
distance in a molecule.

Figure 3: Graph of actual versus predicted activities for training and test set 
molecules from the multiple linear regression model. a: Training set (Red dots) 

b: Test set (Blue dots)

Figure 4: Plot of percentage contribution of each descriptor in developed multiple 
linear regression model explaining variation in the activity

Figure 5: Graph of actual versus predicted activities for training and test set 
molecules by partial least square model; a: Training set (red dots); b: Test set 

(blue dots)
Figure 6: Plot of percentage contribution of each descriptor in developed partial 

least square model explaining variation in the activity
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Conclusion

We hereby report the development of 2D‑QSAR model 
to predict the structural features of diaryl furanones to 
inhibit COX‑2 enzyme activity. The PLS method has 
displayed significant and encouraging results. The QSAR 
results obtained are in agreement with the observed SAR 
of diaryl furanones studied. The results of QSAR study 
considers both descriptors and chemical interactions 
involved in enzyme inhibitor complex along with wide 
structural diversity of compounds. In all the molecular 
descriptors, estate contribution, chi, hydrophobic 
and alignment independent descriptors were major 
contributors. Above 2D QSAR model showed positive 
contribution of oxygen atoms and negative contribution 
of rotatable bonds and distance between double bonds 
towards biological activity. Overall, this study provided 
valuable insights into the designing of more effective 
COX‑2 inhibitors much before their synthesis. Hence, the 
2D‑QSAR model proposed in this work may be useful 
and can be employed to design newer diaryl furanone 
derivatives with specific inhibitory activity.
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Abstract: In an attempt to synthesize some novel, potent antitubercular and 

antioxidant agents here we have reported the synthesis of a novel series of 

tetrahydroquinoline derivatives (III a-g). In this the titled compounds were 

synthesized by the reaction between substituted aromatic primary amines, N-

vinylpyrrolidin-2-one and 4-nitro phthalic acid in acetonitrile. Structure of the 

synthesized compounds were confirmed on the basis of their physico-chemical and 

spectral data (IR, 
1
H NMR, 

13
C NMR and Mass). All the synthesized compounds 

were screened for their antitubercular and antioxidant activities using the 

Microplate Alamar Blue Assay (MABA) method and nitric oxide scavenging, 

DPPH method respectively. For antitubercular and antioxidant activities screening 

isoniazid and ascorbic acid were used as the standard drugs respectively. Among 

the synthesized compounds III a, III d and III e have shown significant anti-

tubercular activity and compounds III a, III b and III e have shown significant 

antioxidant activity. 

Keywords: Tetrahydroquinoline, antitubercular, antioxidant, MABA and DPPH.  

 

INTRODUCTION 

                  Tuberculosis (TB) is one of the oldest and most prevalent diseases in 

history [1, 2]. According to World Health Organization (WHO) report, TB has 

spread to every corner of the world. It is estimated that between 2002 and 2020, 

approximately 1000 million people will be newly infected, over 150 million people 

will develop diseases and 36 million will die due to TB if proper control measures 

are not established [3]. 

 

The directly observed treatment, short course 

(DOTS) strategy, constitutes the cornerstone of the 

current protocol for control of TB. However, the three 

key drugs, isoniazid, pyrazinamide and rifampicin, used 

in the regimen are potentially hepatotoxic and may lead 

to drug associated hepatitis. Despite the undoubted 

success of DOTS strategy, the emergence of multi drug 

resistant (MDR) and extensive drug resistant (XDR) 

strains, intermittently isolated from patient’s sputum, 

darken the future. Furthermore, one of the main cases 

for the prevalence of TB is synergy with HIV epidemic, 

where 31% of new TB cases are attributable for HIV 

co-infection [4].  

 

Many compounds are in clinical trials and it is 

surprising that with this serious background, there have 

been no new potent drugs registered to treat TB in the 

last four decades. This reveals the inherent difficulties 

in discovery and clinical testing of new agents and also 

the resistance developed by the causative agent. 

 

Another field of challenge to medicinal 

chemist is to develop some novel, potent and less side 

effect having antioxidant agents. It has been identified 

that antioxidants, which exhibit DPPH radical 

scavenging activity are increasingly receiving attention 

because of their interesting pharmacological activities 

like anticancer, antiinflammatory [5]. 

 

Tetrahydroquinoline derivatives have been an 

important class of heterocyclic compounds that exhibit 

biological activities. Imino Diels-Alder reaction is a 

well established route for the synthesis of nitrogen 

containing six membered heterocycles. Lewis acids [6] 

and protic acids [7] have been found to catalyze imino 

Diels-Alder reaction with electron-rich dienophiles. 

Literature study reveals that Diels-Alder reactions are 

executed by Lewis acids and also by using urea nitrate. 

Recently, photochemically catalyzed Diels–Alder 

reaction of arylimines with N-vinylpyrrolidin-2-one has 

also been reported [8]. In this research work we have 

reported the efficacy of 4-nitro phthalic acid as catalyst 

in imino Diels-Alder reaction.  

 

Tetrahydroquinoline exhibit versatile 

pharmacological actions like antifungal [9], anticancer 
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[10], antitubercular [11], antibacterial [12], analgesic 

and antiinflammatory [13] etc. In continuation of our 

research work on tetrahydroquinoline, we made use of 

4-nitro phthalic acid in synthesis of 2-methyl-4-amino-

tetrahydroquinoline derivatives (IIIa-g) and screening 

them for antitubercular activity. Here all the compounds 

(IIIa-g) were obtained as cis-diastereoisomers. Their 

structural elucidations were based on 
1
H NMR spectral 

data of the column-purified products. The relative Trans 

orientations of H-2, H-3, and H-4 were established from 

the large vicinal coupling constants between H-4 and H-

3 (J = 11.9) and H-2 and H-3 (J = 12.3). From these 

results, we proposed the possible following mechanism 

to account for this reaction. An aromatic amine first 

reacts with N-vinyl pyrrolidin-2-one (NVP) to afford N-

vinyl aniline, and the second step proceeds via the 

imino Diels-Alder reaction between N-acetylidene 

phenylamine and another molecule of NVP. In 

conclusion, a very remarkable and a facile synthesis of 

1-(2-methyl-1,2,3,4-tetrahydroquinolin-4-yl)pyrrolidin-

2-ones via 4-nitro phthalic acid-catalyzed hetero 

cyclization addition reaction between aryl amines and 

N-vinyl pyrrolidin-2-one has been established and 

screened for their antitubercular property. 

 

Pharmacological activity 

Antitubercular activity 
MIC values were determined for the newly 

synthesised compounds against M. tuberculosis strain 

H37Rv using the Microplate Alamar Blue assay 

(MABA) method [14], using isoniazid as the standard 

drug. The 96 wells plate received 100 µl of 

Middlebrook 7H9 broth and serial dilution of 

compounds were made directly on the plate with drug 

concentrations of 0.2, 0.4, 0.8, 1.6, 3.125, 6.25, 12.5, 

25, 50 and 100 μg/ml. Plates were covered and sealed 

with parafilm and incubated at 37ºC for 5 days. Then, 

25 µl of freshly prepared 1:1 mixture of almar blue 

reagent and 10% Tween 80 was added to the plate and 

incubated for 24 h. A blue color in the well was 

interpreted as no bacterial growth and pink color was 

scored as growth. The MIC was defined as the lowest 

drug concentration, which prevented color change from 

blue to pink. Compounds showed antitubercular activity 

between MIC of >100- 6.25 μg/ml. 

 

Compounds III a, III d and III e showed significant 

antitubercular activity. Table 2 reveals antitubercular 

activity (MIC) data for all the synthesized compounds. 

 

Antioxidant activity 

The synthesized compounds were screened for 

their antioxidant property by nitric oxide [15] and 

DPPH [16] methods.  

 

Assay for Nitric Oxide (NO) scavenging activity 

Sodium nitroprusside (5 mM) in phosphate 

buffer pH 7.4 was incubated with 100 mM 

concentration of test compounds dissolved in a suitable 

solvent (dioxane/methanol) and tubes were incubated at 

25
0 

C for 120 min. Control experiment was conducted 

with equal amount of solvent in an identical manner. At 

intervals, 0.5 ml of incubation solution was taken and 

diluted with 0.5 ml of Griess reagent (1% 

Sulfanilamide, 0.1% N-naphthylethylenediamine 

dihydrochloride and 2% o-phosphoric acid dissolved in 

distilled water). The absorbance of the chromophore 

formed during diazotization of nitrite with 

sulfanilamide and subsequent N-

naphthylethylenediamine dihydrochloride was observed 

 

 

DPPH (1,1-diphenyl-2-picrylhydrazyl) reduction 

method  

The nitrogen centered stable free radical 1,1-

diphenyl-2-picrylhydrazyl (DPPH) has often been used 

to characterize antioxidants. It is reversibly reduced and 

the odd electron in the DPPH free radical gives a strong 

absorption maximum 

color. This property makes it suitable for 

spectrophotometer studies. A radical scavenging 

antioxidant reacts with DPPH stable free radical and 

converts it into 1,1-diphenyl-2- picrylhydrazine. The 

resulting decolorization is stoichiometric with respect to 

the number of electrons captured. The change in the 

absorbance produced in this reaction has been used to 

measure antioxidant properties. The solutions of test 

compounds (100 mM) were added to DPPH (100 mM) 

in dioxane/ethanol. The tubes were kept at an ambient 

temperature for 20 min and the absorbance was 

measured at 517 nm.  

 

The inhibition percentage was calculated by 

using the following formula-  

                           

 % inhibition = [(A Control - A Sample)/ A Control] x 

100. 

 

Where, A Control is the absorbance of the L-

ascorbic acid. A Sample is the absorbance of different 

compounds. 

 

Compounds III a, III b and III e showed 

significant antioxidant activity. Table 3 shows 

antioxidant activity data for all the synthesized 

compounds. 

 

EXPERIMENTAL SECTION 

General considerations 

The various chemicals used in the synthesis of 

the titled compounds were purchased from, sigma-

aldrich pvt ltd, spectrochem pvt ltd and s.d. fine chem 

pvt ltd. Melting point of all synthesized compounds was 

determined by open capillary method and is 

uncorrected. Ftir spectra were recorded on bruker alpha-

t by using kbr pellets. The 
1
hnmr were recorded on 

bruker avance ii nmr 400 mhz instruments using cdcl3 / 

dmso as solvent and tms as internal standard, chemical 

shifts are expressed as δ values (ppm). 
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Scheme 

 

N
O

N O

N
H

CH3

R

R1

+

4-nitro phthallic acid

CH3CNNH2

R

R1

(I) (II)
(III a-g)

 
Where, 
III a = R= Br and R

1
= H,          III b = R= Cl and R

1
= H,           III c = R= H   and R

1
= H,          III d = R= F and R

1
= H 

III e = R= H and R
1
= Cl,          III f = R = CH

3
 and R

1
= H,       III g = R= OCH

3
 and R

1
= H, 

 

Table-1: Physico-chemical data of the synthesized compounds (IIIa-g) 

Compound Molecular  formula M.P 
0
C %Yield 

Elemental Analysis  Found (Calcd) % 

C H N 

III a C14H17Br N2O 158-160 88 
54.38 

(54.36) 

5.54 

(5.52) 

9.06 

(9.04) 

III b C14H17ClN2O 150-152 92 
63.51 

(63.50) 

6.47 

(6.46) 

10.58 

(10.56) 

III c C14H17N2O 70-72 95 
73.01 

(73.00) 

7.88 

(7.86) 

12.16 

(12.14) 

III d C14H17F N2O 138-140 90 
67.72 

(67.70) 

6.90 

(6.88) 

11.28 

(11.26) 

III e C14H17ClN2O 150-152 92 
63.51 

(63.50) 

6.47 

(6.46) 

10.58 

(10.56) 

III f C15H20 N2O 96-98 90 
73.74 

(73.72) 

8.21 

(8.20) 

11.47 

(11.46) 

III g C15H20 N2O2 90-92 88 
69.20 

(69.18) 

7.74 

(7.72) 

10.76 

(10.74) 

 

Table-2: Antitubercular activity screening results of newly synthesized compounds III (a-g) 

Compound  MIC values (μg/ ml) M. tuberculosis        H37Rv 

III a 50 

       III b >100 

III c 100 

III d 25 

       III e 50 

III f 100 

III g >100 

Isoniazid 0.25 

 

Table 3: Antioxidant activity results of the synthesized compounds III (a-g) 

Compound Nitric oxide scavenging (%) DPPH scavenging (%) 

III a 74.95 71.80 

III b 69.02 67.53 

III c 60.85 59.02 

III d 61.14 65.33 

III e 72.48 70.81 

III f 65.76 70.06 

III g 58.62 56.27 

Ascorbic acid 97.70 95.52 

 

http://scholarsmepub.com/sjmps/


 

 

Pradeep Kumar MR & Rajesh D. Hunashal., Saudi J. Med. Pharm. Sci., Vol-4, Iss-1B (Jan, 2018): 151-155 

Available online:  http://scholarsmepub.com/sjmps/   154 

 

 

General procedure for the synthesis of 2-methyl-4-

amino-tetrahydroquinolines (IIIa-g) 

The mixture of primary aromatic amines (5 

mmol), N-vinyl pyrrolidin-2-one (12 mmol), and 4-nitro 

phthalic acid (2.5 mmol) in acetonitrile (5 ml) was 

stirred at 50
0
 C for an optimum time. After completion 

of reaction as indicated by TLC, the reaction mixture 

was quenched with saturated aqueous sodium 

bicarbonate solution (20 ml) and then extracted with 

three fractions of ethyl acetate (each 15 ml). The 

combined organic layer was dried over anhydrous 

sodium sulphate and concentrated. The crude product 

was further purified by column chromatography using 

ethyl acetate and petroleum ether (3:7) as mobile phase 

and iodine vapors as visualizing agent. 

 

III a: IR (KBr, cm
-1

):  3312 (NH);
 1
H NMR (400 MHz, 

CDCl3, δ ppm); 1.13 (d, 3H, CH3), 2.03-2.11 (m, 6H, 

C3-quinoline, C3 & C4-pyrrolidine), 2.77 (t, 1H, C2-

quinoline), 3.38 (t, 2H, C5- pyrrolidine), 4.05 (d, 1H, 

NH), 4.82 (t, 1H, C4-quinoline), 6.28 (d, 1H, C8-

quinoline), 7.07-7.13 (d, 2H, C5 & C7-quinoline); 
13

C 

NMR (400 MHz, CDCl3,  δ ppm); 17.1, 21.7, 37.2, 

38.3, 44.0, 47.6, 51.1, 111.8, 114.5, 125.9, 130.1, 133, 

142.5, 173.3; MS: m/z = 309 (M+1).  

 

III b: IR (KBr, cm
-1

):  3395 (NH); 
1
H NMR (400 MHz, 

CDCl3, δ ppm): 1.23 (d, 3H, CH3), 2.00-2.13 (m, 6H, 

C3-quinoline, C3 & C4-pyrrolidine), 2.79 (t, 1H, C2-

quinoline), 3.40 (t, 2H, C5-pyrrolidine), 4.00 (d, 1H, 

NH), 4.87 (t, 1H, C4-quinoline), 6.32 (d, 1H, C8-

quinoline), 6.87-6.93 (d, 2H, C5 & C7-quinoline); 
13

C 

NMR (400 MHz, CDCl3, δ ppm): 18.2, 22.0, 31.3, 33.5, 

42.2, 47.0, 47.8, 116.0, 120.8, 122.7, 126.3, 129.0, 

144.0, 175.8; MS: m/z = 265 (M+1). 

 

III c: IR (KBr, cm
-1

):  3348 (NH); 
1
H NMR (400 MHz, 

CDCl3, δ ppm); 1.15 (d, 3H, CH3), 2.02-2.11 (m, 6H, 

C3-quinoline, C3 & C4-pyrrolidine), 2.82 (t, 1H, C2-

quinoline), 3.45 (t, 2H, C5-pyrrolidine), 4.05 (d, 1H, 

NH), 4.88 (t, 1H, C4-quinoline), 6.28 (d, 1H, C8-

quinoline), 6.84-6.91 (d, 2H, C5 & C7-quinoline), 6.53 

(d, 1H, C6-quinoline). MS: m/z = 231 (M+1). 

 

III d:IR (KBr, cm
-1

):  3341 (NH); 
1
H NMR (400 MHz, 

CDCl3, δ ppm); 1.26 (d, 3H, CH3), 2.07-2.16 (m, 6H, 

C3-quinoline, C3 & C4-pyrrolidine), 2.72 (t, 1H, C2-

quinoline), 3.36 (t, 2H, C5-pyrrolidine), 4.00 (d, 1H, 

NH), 4.76 (t, 1H, C4-quinoline), 6.36 (d, 1H, C8-

quinoline), 6.59-6.63 (d, 2H, C5 & C7-quinoline); 
13

C 

NMR (400 MHz, CDCl3, δ ppm); 17.6, 21.6, 30.6, 33.2, 

41.6, 46.3, 47.4, 116.0, 120.8, 122.7, 126.3, 129.0, 

142.7, 174.7; MS: m/z = 249 (M+1). 

 

III e: IR (KBr, cm
-1

):  3395 (NH); 
1
H NMR (400 MHz, 

CDCl3, δ ppm): 1.37 (d, 3H, CH3), 2.08-2.33 (m, 6H, 

C3-quinoline, C3 & C4-pyrrolidine), 2.59 (t, 1H, C2-

quinoline), 3.19 (t, 2H, C5-pyrrolidine), 4.11 (d, 1H, 

NH), 4.78 (t, 1H, C4-quinoline), 6.41 (d, 1H, C8-

quinoline), 6.90-7.09 (d, 2H, C5 & C7-quinoline); 
13

C 

NMR (400 MHz, CDCl3, δ ppm): 19.3, 22.4, 31.7, 33.8, 

42.1, 47.3, 48.5, 116.2, 120.8, 122.9, 126.4, 129.2, 

144.3, 175.2; MS: m/z = 265 (M+1). 

 

III f: IR (KBr, cm
-1

):  3316 (NH); 
1
H NMR (400 MHz, 

CDCl3, δ ppm); 1.27 (d, 3H, CH3), 2.00-2.13 (m, 6H, 

C3-quinoline, C3 & C4-pyrrolidine),  2.35 (s, 3H, CH3), 

2.73 (t, 1H, C2-quinoline), 3.34 (t, 2H, C5-pyrrolidine), 

4.12 (d, 1H, NH), 4.81 (t, 1H, C4- quinoline), 6.26 (d, 

1H, C8-quinoline), 6.66-6.73 (d, 2H, C5 & C7-

quinoline). MS: m/z = 245 (M+1). 

 

III g: IR (KBr, cm
-1

):  3319 (NH); 
1
H NMR (400 MHz, 

CDCl3, δ ppm); 1.33 (d, 3H, CH3), 2.10-2.23 (m, 6H, 

C3-quinoline, C3 & C4-pyrrolidine), 2.59 (t, 1H, C2-

quinoline), 3.43 (t, 2H, C5-pyrrolidine), 3.73 (s, 3H, 

CH3), 4.04 (d, 1H, NH), 4.87 (t, 1H, C4- quinoline), 

6.22 (d, 1H, C8-quinoline), 6.37-6.43 (d, 2H, C5 & C7-

quinoline); 
13

C NMR (400 MHz, CDCl3, δ ppm); 17.8, 

22.0, 31.8, 33.4, 42.2, 46.7, 48.8, 56.7, 112.6, 115.2, 

115.7, 124.3, 139.1, 152.7, 175.6; MS: m/z = 261 

(M+1). 

 

CONCLUSION 

                   In this research work we accomplished the 

synthesis of some novel series of tetrahydroquinoline 

derivatives. The In-vitro antitubercular and antioxidant 

activity screening result of these compounds depicted 

them as potential antitubercular and antioxidant leads 

endowed with moderate to excellent activity. Further 

enhancement in the activity can be achieved by slight 

modifications in the ring substituent. 
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INTRODUCTION 

Infectious microbial disease still remains a critical 

problem worldwide, Tuberculosis (TB), a contagious 

infection caused by the airborne transmission of 

Mycobacterium tuberculosis, remains the leading cause 

of the worldwide death among the infectious disease 

[KISHORE, N. et al; 2009]. It is the single largest 

disease affecting both developing and developed 

countries. Two common problems are associated with 

treatment, one is adverse effect of existing anti tubercular 

drugs such as hepatotoxicity, depression, asthma, 

anorexia etc, which leads to withdraw the treatment 

temporarily or change the treatment. Another is 

development of resistance due to non completion of 

treatment regimen by patient and hence gene mutation by 

organisms made its management more difficult 

(BRENWALD et al., 1998; KLEMENS et al., 1993). The 

increase in microbial resistance has attracted 

considerable interest in the discovery and development 

of new classes of antimicrobial agents. Therefore, the 

development of new drugs with activity against multi 

drug resistant (MDR) TB, extensively drug resistant 

(XDR) TB, and latent TB is a priority task (JADHAV, et 

al., 2009). Present TB treatment involves combination of 

drugs for a period of 6-9 months (SHINGALAPUR, et 

al., 2009). Hence, novel drugs are urgently required 

which can shorten this long treatment period and also 

target MDR, XRD, and latent strains of TB. 

 

Tetrahydroquinoline derivatives have been an important 

class of heterocyclic compounds that exhibit promising 

pharmacological activities. Imino Diels-Alder reaction is 

a well established method for the synthesis of nitrogen 

containing six membered heterocycles. Lewis acids 

(BABU, et al., 1997) and protic acids (GRIECO, et al., 

1988) have been found to catalyze imino Diels-Alder 

reaction with electron-rich dienophiles. Literature study 

reveals that Diels-Alder reactions are executed by Lewis 

acids and also by using urea nitrate. Recently, 

photochemically catalyzed Diels–Alder reaction of 

arylimines with N-vinylpyrrolidin-2-one has also been 

reported (SHRINIVASA, et al., 2008). 

Tetrahydroquinoline exhibit versatile pharmacological 

actions like antifungal (GUTTERREZ, et al., 2012), 

anticancer (GHORAB, et al., 2009), antitubercular 

(KUMAR, et al., 2011), antibacterial (XIN-HUA, et al., 

2009), analgesic and antiinflammatory (GAVRILOV, et 

al., 1988) etc. In continuation of our research work on 

tetrahydroquinoline, in this research work we have 

reported the synthesis of 2-phenyl-1,2,3,4-

tetrahydroquinolines (III a-g) by the reaction between 
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substituted N-benzylideneaniline and N-vinylpyrrolidin-

2-one in acetonitrile and BiCl3. 

 

BIOLOGICAL ACTIVITY 

Antitubercular activity 
MIC values were determined for the newly synthesised 

compounds against M. tuberculosis strain H37Rv using 

the Microplate Alamar Blue assay (MABA), (Clinical 

and Laboratory Standards Institute, 2002) using isoniazid 

as the standard drug. The 96 wells plate received 100 µl 

of Middlebrook 7H9 broth and serial dilution of 

compounds were made directly on the plate with drug 

concentrations of 0.2, 0.4, 0.8, 1.6, 3.125, 6.25, 12.5, 25, 

50 and 100 μg/ml. Plates were covered and sealed with 

parafilm and incubated at 37ºC for 5 days. Then, 25 µl of 

freshly prepared 1:1 mixture of almar blue reagent and 

10% Tween 80 was added to the plate and incubated for 

24 h. A blue color in the well was interpreted as no 

bacterial growth and pink color was scored as growth. 

The MIC was defined as the lowest drug concentration, 

which prevented color change from blue to pink. 

Compounds showed antitubercular activity between MIC 

of >100- 6.25 μg/ml. 

 

Compounds III c and III e showed significant 

antitubercular activity. Table 2 reveals antitubercular 

activity (MIC) data for all the synthesized compounds. 

 

Antioxidant activity 

The synthesized compounds were screened for their 

antioxidant property by nitric oxide (SHIRWAIKER, et 

al., 2004) and DPPH (BRACA, et al., 2002) methods.  

 

Assay for Nitric Oxide (NO) scavenging activity: 

Sodium nitroprusside (5 mM) in phosphate buffer pH 7.4 

was incubated with 100 mM concentration of test 

compounds dissolved in a suitable solvent 

(dioxane/methanol) and tubes were incubated at 25
0 
C for 

120 min. Control experiment was conducted with equal 

amount of solvent in an identical manner. At intervals, 

0.5 ml of incubation solution was taken and diluted with 

0.5 ml of Griess reagent (1% Sulfanilamide, 0.1% N-

naphthylethylenediamine dihydrochloride and 2% o-

phosphoric acid dissolved in distilled water). The 

absorbance of the chromophore formed during 

diazotization of nitrite with sulfanilamide and subsequent 

N-naphthylethylenediamine dihydrochloride was 

triplicate. 

 

DPPH (1,1-diphenyl-2-picrylhydrazyl) reduction 

method: The nitrogen centered stable free radical 1,1-

diphenyl-2-picrylhydrazyl (DPPH) has often been used 

to characterize antioxidants. It is reversibly reduced and 

the odd electron in the DPPH free radical gives a strong 

color. This property makes it suitable for 

spectrophotometer studies. A radical scavenging 

antioxidant reacts with DPPH stable free radical and 

converts it into 1,1-diphenyl-2- picrylhydrazine. The 

resulting decolorization is stoichiometric with respect to 

the number of electrons captured. The change in the 

absorbance produced in this reaction has been used to 

measure antioxidant properties. The solutions of test 

compounds (100 mM) were added to DPPH (100 mM) in 

dioxane/ethanol. The tubes were kept at an ambient 

temperature for 20 min and the absorbance was 

measured at 517 nm.  

 

The inhibition percentage was calculated by using the 

following formula,  

% inhibition = [(A Control - A Sample)/ A Control] x 

100. 

Where, A Control is the absorbance of the L-ascorbic 

acid. A Sample is the absorbance of different 

compounds. 

Compounds III c, III f and III g showed significant 

antioxidant activity. Table 3 shows antioxidant activity 

data for all the synthesized compounds. 

 

EXPERIMENTAL PROTOCOL 

General procedure for the synthesis of 2-phenyl-

1,2,3,4-tetrahydroquinolines (III a-g). 

To a stirred solution of substituted N-benzylideneaniline 

(1 mmol) (I a-g) and N-vinylpyrrolidin-2-one (1 mmol) 

(2) in acetonitrile (10 ml) was added BiCl3 (20 mol %) at 

room temperature. After completion of the reaction (as 

indicated by TLC), the mixture was extracted with ethyl 

acetate (2 x 20 ml), dried over anhydrous Na2SO4. The 

crude compounds were purified by column 

chromatography using light petroleum ether: ethyl 

acetate (9:1) as eluent and iodine vapors as visualizing 

agent. 

 

III a: IR (KBr, cm-1): 3326 (NH); 1H NMR (400 MHz, 

CDCl3, δ ppm): 2.03-2.18 (m, 4H, C3 & C4 of 

Pyrrolidine), 2.47 (d, 2H, C3-quinoline), 3.63 (t, 2H, C5-

pyrrolidine), 3.94 (t, 1H, C2-quinoline), 4.1 (s, 1H, NH), 

4.86 (t, 1H, C4-quinoline), 6.42 (d, 1H, C8-quinoline), 

6.63 (d, 1H, C6-quinoline), 6.89-6.98 (m, 2H, C5 & C7-

quinoline), 7.12 (d, 1H, Ar-H), 7.23 (d, 2H, Ar-H), 7.34 

(d, 2H, Ar-H); 13C NMR (400 MHz, CDCl3, δ ppm): 

18.6, 30.1, 34.4, 43.8, 48.5, 57.8, 113.4, 118.3, 119.0, 

125.4, 125.7, 127.4, 128.3, 128.9, 143.2, 146.5, 175.3; 

MS: m/z = 293 (M+1). 

 

III b: IR (KBr, cm-1): 3318 (NH); 1H NMR (400 MHz, 

CDCl3, δ ppm): 2.08-2.22 (m, 4H, C3 & C4- 

pyrrolidine), 2.45 (d, 2H, C3-quinoline), 3.71 (t, 2H, C5-

pyrrolidine), 3.94 (t, 1H, C2-quinoline), 4.1 (s, 1H, NH), 

4.54 (t, 1H, C4-quinoline), 6.52 (d, 1H, C8-quinoline), 

6.88-6.99 (m, 2H, C5 & C7-quinoline), 7.06 (d, 1H, Ar-

H), 7.14 (d, 2H, Ar-H), 7.29 (d, 2H, Ar-H); 13C NMR 

(400 MHz, CDCl3, δ ppm): 18.2, 31.3, 34.9, 42.8, 48.3, 

55.6, 114.2, 120.4, 123.6, 126.2, 126.9, 128.4, 128.8, 

130.1, 142.9, 145.8, 174.7; MS: m/z = 328 (M+1). 

 

III c: IR (KBr, cm
-1

): 3332 (NH); 
1
H NMR (400 MHz, 

CDCl3, δ ppm): 1.98-2.20 (m, 4H, C3 & C4 -pyrrolidine), 

2.38 (d, 2H, C3-quinoline), 3.58 (t, 2H, C5-pyrrolidine), 
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3.73 (s, 3H, OCH3), 3.91 (t, 1H, C2-quinoline), 4.14 (s, 

1H, NH), 4.82 (t, 1H, C4-quinoline), 6.29 (d, 1H, C8-

quinoline), 6.38-6.49 (m, 2H, C5 & C7-quinoline), 7.16 

(d, 1H, Ar-H), 7.22 (d, 2H, Ar-H), 7.36 (d, 2H, Ar-H). 

MS: m/z = 322 (M+1). 

 

III d: IR (KBr, cm-1): 3312 (NH); 1H NMR (400 MHz, 

CDCl3, δ ppm): 1.90-2.08 (m, 4H, C3 & C4 of 

Pyrrolidine), 2.38 (d, 2H, C3-quinoline), 3.31 (t, 2H, C5-

pyrrolidine), 3.82 (t, 1H, C2-quinoline), 4.13 (s, 1H, 

NH), 4.79 (t, 1H, C4-quinoline), 6.33 (d, 1H, C8-

quinoline), 6.57 (d, 1H, C6-quinoline), 6.88-6.97 (m, 2H, 

C5 & C7-quinoline), 7.42 (d, 2H, Ar-H), 8.32 (d, 2H, Ar-

H). MS: m/z = 337 (M+1). 

 

III e: IR (KBr, cm-1): 3318 (NH) ; 1H NMR (400 MHz, 

CDCl3, δ ppm): 1.92-2.09 (m, 4H, C3 & C4 -

pyrrolidine), 2.26 (d, 2H, C3-quinoline), 2.41 ( s, 3H, 

CH3), 3.52 (t, 2H, C5-pyrrolidine), 3.88 (t, 1H, C2-

quinoline), 4.14 (s, 1H, NH), 4.67 (t, 1H, C4-quinoline), 

6.34 (d, 1H, C8-quinoline), 6.68-6.76 (m, 2H, C5 & C7-

quinoline), 7.10 (d, 1H, Ar-H), 7.21 (d, 2H, Ar-H), 7.45 

(d, 2H, Ar-H); 13C NMR (400 MHz, CDCl3, δ ppm): 

18.2, 21.4, 31.3, 35.1, 42.8, 48.1, 51.7. 55.3, 118.4, 

121.8, 122.2, 126.6, 127.7, 127.9, 128.7, 129.4, 129.5, 

142.5, 143.1. MS: m/z = 306 (M+1). 

 

III f: IR (KBr, cm-1): 3344 (NH); 1H NMR (400 MHz, 

CDCl3, δ ppm): 2.08-2.20 (m, 4H, C3 & C4 -

pyrrolidine), 2.23 (d, 2H, C3-quinoline), 3.56 (t, 2H, C5-

pyrrolidine), 3.98 (t, 1H, C2-quinoline), 4.22 (s, 1H, 

NH), 4.79 (t, 1H, C4-quinoline), 6.53 (d, 1H, C6-

quinoline), 6.7-6.82 (m, 2H, C5 & C7-quinoline), 7.08 

(d, 1H, Ar-H), 7.19 (d, 2H, Ar-H), 7.51 (d, 2H, Ar-H); 

13C NMR (400 MHz, CDCl3, δ ppm): 17.25, 21.2, 31.6, 

34.8, 42.7, 47.4, 55.5, 116.2, 118.4, 122.6, 128.3, 129.1, 

129.6, 130.2, 131.1, 141.2, 141.8, 174.6 ; MS: m/z = 310 

(M+1). 

 

III g: IR (KBr, cm-1): 3328 (NH) ; 1H NMR (400 MHz, 

CDCl3, δ ppm): 2.01-2.12 (m, 4H, C3 & C4 -

pyrrolidine), 2.39 (d, 2H, C3-quinoline), 3.42 (t, 2H, C5-

pyrrolidine), 3.85 (t, 1H, C2-quinoline), 4.18 (s, 1H, 

NH), 4.76 (t, 1H, C4-quinoline), 6.42 (d, 1H, C8-

quinoline), 6.60 (d, 1H, C6-quinoline), 6.88-6.97 (m, 2H, 

C5 & C7-quinoline), 7.22 (d, 2H, Ar-H), 8.31 (d, 2H, Ar-

H). MS: m/z = 328 (M+1). 

 

Table 1: Physico-chemical data of the synthesized compounds III (a-g). 

Compound Molecular formula M.P 
0
C       %Yield 

Elemental Analysis 

Found (Calcd) % 

C H N 

III a C19H20N2O 142-144            78 
77.82 

(77.80) 

6.88 

(6.86) 

9.08 

(9.06) 

III b C19H19Cl N2O 175-177            69 
69.83 

(69.81) 

5.86 

(5.84) 

8.57 

(8.56) 

III c C20H22 N2O2 156-158            74 
74.51 

(74.49) 

6.98 

(6.96) 

8.69 

(8.67) 

III d C19H19 N3O3 218-220            65 
67.64 

(67.62) 

5.68 

(5.66) 

12.46 

(12.44) 

III e C20H22 N2O 164-166            82 
78.40 

(78.38) 

7.24 

(7.22) 

9.14 

(9.12) 

III f C19H19F N2O 202-204            77 
78.40 

(78.38) 

7.24 

(7.22) 

9.14 

(9.12) 

III g C19H19BrN2O 185-187            81 
53.86 

(53.84) 

2.54 

(2.53) 

15.70 

(15.68) 

 

Table 2: Antitubercular activity data of the compounds III (a-g). 

Compound 
MIC values (μg/ ml) M. tuberculosis        

H37Rv 

III a >100 

III b 100 

III c 25 

III d >100 

III e 25 

III f >100 

III g 100 

Isoniazid 0.25 
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Table 3: Antioxidant activity results of the synthesized compounds III (a-g). 

Compound 
Nitric oxide scavenging 

(%) 

DPPH scavenging 

(%) 

III a 60.18 62.57 

III b 54.27 57.14 

III c 71.65 70.09 

III d 62.12 60.96 

III e 63.89 65.80 

III f 74.95 71.80 

III g 72.38 74.47 

Ascorbic acid 97.70 95.52 

 

N

R

N
O

N O

N
H

R
+

BiCl3

Acetonitrile

 
I (a-g)                    II                                                                                    III (a-g) 

Scheme. 

Where, 

Compound R 

III a H 

III b Cl 

III c OCH3 

III d NO2 

III e CH3 

III f F 

III g Br 

 

CONCLUSION 

In this research work we reported the synthesis of some 

novel series of 2-phenyl-1,2,3,4-tetrahydro quinoline 

derivatives. The in-vitro antitubercular and antioxidant 

activity screening result of these compounds depicted 

them as potential antitubercular and antioxidant leads 

endowed with moderate to excellent activity. These may 

be considered for further investigation and optimization, 

in designing antitubercular and antioxidant drugs.. 
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Abstract: With an objective to develop some potent, novel and less side effect having 

antitubercular agents here we have synthesized a series of substituted/ unsubstituted 2-

phenyl tetrahydroquinoline derivatives (IIa-g). These were obtained by the reaction 

between substituted 2-phenyl-1, 2, 3, 4- tetrahydroquinoline and sulphur in acetonitrile. 

Structure of the newly synthesized compounds were confirmed on the basis of physico-

chemical and spectral data (IR, 
1
H NMR, 

13
C NMR and Mass). All the synthesized 

compounds were screened for their antitubercular activity using Microplate Alamar 

Blue Assay (MABA) method. Among the synthesized compounds II b, II e and II g 

have shown significant antitubercular activity.  

Keywords: Quinoline, acetonitrile, antitubercular, MABA and isoniazid.  

 

INTRODUCTION 

Tuberculosis (TB) is one of the chronic infectious diseases. It is caused by 

Mycobacterium tuberculosis. With nearly one-third of the global population infected 

with the Mycobacterium tuberculosis bacilli, it is still a major cause of mortality and 

morbidity. According to the World Health Organization (WHO) facts sheets, TB kills 2 

million people each year. It is estimated that between 2000 and 2020, nearly one 

billion people will be newly infected if control is not further strengthened [2, 1]. The 

situation has become worst due to the development of multi drug resistant TB (MDR-

TB) and extensive drug resistant –TB (XDR-TB), which are resistant to first line and 

second line TB drugs. Recent WHO updates claim that approximately 9.6% of all 

MDR-TB cases are XDR-TB [2]. Therefore, there is an urgent need for the 

development of new anti-TB agents to effectively combat TB.  

 

In this research work we have selected 

quinoline as the parent moiety due to its versatile 

pharmacological and biological properties like 

antitubercular [3-5], antimalarial [6-8], antimicrobial 

[9], anti-inflammatory [10, 11], anticancer [12-14], 

antiviral
 
[15], antioxidant [16], antileishmanial [17], 

analgesic [18], antifungal [19], anti-convulsant
 

and 

antihypertension [20] activities.  

 

Therefore, in view of the above facts and in 

continuation with our research work on quinoline 

derivatives as antitubercular agents, here we have 

reported the synthesis, spectral studies and anti-TB 

activity screening of some novel quinoline derivatives. 

 

The spectral data of the compounds IIa-g 

shows Characteristic IR peaks for C=N in the range of 

1620 cm
-1

;  
1
H NMR  shows  multiplet around 7.36-

7.43 δ ppm for C3 & C6-quinoline & Ar-H and in the 

range of 7.93-8.07 for C8-quinoline & Ar-H.  

 

BIOLOGICAL ACTIVITY 

Antitubercular activity 
MIC values were determined for the newly 

synthesized compounds against M. tuberculosis strain 

H37Rv using the Microplate Alamar Blue assay 

(MABA) [21], using isoniazid as the standard drug. The 

96 wells plate received 100 µl of Middlebrook 7H9 

broth and serial dilution of compounds were made 

directly on the plate with drug concentrations of 0.2, 

0.4, 0.8, 1.6, 3.125, 6.25, 12.5, 25, 50 and 100 μg/ml. 

Plates were covered and sealed with parafilm and 

incubated at 37ºC for 5 days. Then, 25 µl of freshly 

prepared 1:1 mixture of almar blue reagent and 10% 

Tween 80 was added to the plate and incubated for 24 

h. A blue color in the well was interpreted as no 

bacterial growth and pink color was scored as growth. 

The MIC was defined as the lowest drug concentration, 

which prevented color change from blue to pink. 

Compounds showed antitubercular activity between 

MIC of >100- 6.25 μg/ml. 
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General procedure for the synthesis of 2-phenyl 

quinolines II (a-g) 

To a solution of substituted 2-phenyl-1, 2, 3, 4-

tetrahydroquinolines (Ia-g) (1 mmol) in acetonitrile (10 

ml), 5g sulphur was added. The reaction mixture was 

refluxed for 3 h.  After completion of the reaction, (as 

indicated by TLC), the mixture was diluted with 100 ml 

water and extracted with ethyl acetate (2 x 20 ml), dried 

over anhydrous Na2SO4 and evaporated. The crude 

compounds were purified by column chromatography 

with petroleum ether-ethyl acetate (9:1) as eluent.  

 

II a: IR (KBr, cm
-1

) 

1612 (C=N); 
1
H NMR (400 MHz, CDCl3, δ 

ppm); 7.28-7.44 (m, 5H, C3, C6-quinoline & Ar-H), 

7.61-7.68 (m, 2H, C5 & C7-quinoline), 7.72 (d, 1H, C4-

quinoline), 7.99-8.05 (m, 3H, Ar-H & C8-quinoline); 
13

C NMR (400 MHz, CDCl3 δ ppm) 120.0, 126.0, 

127.5, 127.7, 127.9, 127.9, 128.9, 129.8, 130.3, 130.3, 

130.9, 137.0, 138.6, 148.0, 157.0.; MS m/z (%) = 207 

(M+1); 

 

 

 

II b: IR (KBr, cm
-1

) 

1616 (C=N) ; 
1
H NMR (400 MHz, CDCl3, δ 

ppm); 7.29-7.42 (m, 4H, C6-quinoline & Ar-H), 7.31-

7.38 (m, 2H, C5 & C7-quinoline), 7.42 (d, 1H, C3-

quinoline), 7.98-8.03 (m, 3H, Ar-H & C8-quinoline); 

MS m/z (%) = 240 (M+1). 

 

II c: IR (KBr, cm
-1

) 

1620 (C=N); 
1
H NMR (400 MHz, CDCl3, δ 

ppm); 7.36-7.43 (m, 4H, C3 & C6-quinoline & Ar-H), 

7.61-7.75 (m, 3H, C4, C5 & C7-quinoline), 7.93-8.07 (m, 

3H, C8-quinoline & Ar-H ); 
13

C NMR (400 MHz, 

CDCl3, δ ppm); 110.7, 119.2, 120.4, 127.1, 127.6, 

127.8, 127.8, 130.2, 130.2, 131.8, 137.0, 138.0, 145.1, 

156.2, 161.2.; MS m/z (%) = 224 (M+1).  

 

II d: IR (KBr, cm
-1

) 

1610 (C=N);  
1
H NMR (400 MHz, CDCl3, δ 

ppm; 7.49 (d, 1H, C3-quinoline), 7.72-7.78 (m, 2H, C7 

& C8 -quinoline), 7.92-7.98 (m, 2H, C4 & C5 -

quinoline); 8.25-8.28 (m,4H, Ar-H); MS m/z (%) = 329 

(M+1). 

 

 

http://scholarsmepub.com/sjmps/


 

 

Pradeep Kumar MR & Rajesh D Hunashal., Saudi J. Med. Pharm. Sci., Vol-4, Iss-9 (Sept, 2018): 1014-1017 

Available online:  http://scholarsmepub.com/sjmps/   1016 

 

 

II e: IR (KBr, cm
-1

) 

1622 (C=N); 
1
H NMR (400 MHz, CDCl3, δ 

ppm); 3.83 (s, 3H, OCH3), 6.98 (s, 1H, C5 -quinoline), 

7.28-7.35 (m, 4H, C7 -quinoline & Ar- H), 7.42 (d, 1H, 

C3 -quinoline), 7.65-7.69 (d, 1H, C4 -quinoline), 8.06-

8.15 (m, 3H, Ar-H & C8-quinoline); 
13

C NMR (400 

MHz, CDCl3, δ ppm); 56, 106.2, 120.5, 123.0, 127.0, 

127.6, 127.8, 127.8, 130.2, 130.2, 131.3, 136.8, 137.6, 

143.0, 155.3, 158.1; MS m/z (%) = 220 (M+1).  

 

II f: IR (KBr, cm
-1

) 

1610 (C=N) ; 
1
H NMR (400 MHz, CDCl3, δ 

ppm); 2.35 (s, 3H, CH3), 7.27-7.34 (m, 3H, Ar-H), 7.41 

(d, 1H, C3-quinoline), 7.48 (m, 2H, C5 & C7-quinoline), 

7.69 (d, 1H, C4-quinoline), 7.99-8.05 (m, 3H, Ar-H & 

C8-quinoline); MS m/z (%) = 236 (M+1).  

 

II g: IR (KBr, cm
-1

) 

1614 (C=N); 
1
H NMR (400 MHz, CDCl3, δ 

ppm); 3.75 (s, 3H, OCH3), 6.96 (s, 1H, C3 -quinoline), 

7.06 (m, 2H, Ar-H), 7.33 (d, 1H, C7 -quinoline), 7.42 

(d, 1H, C3 -quinoline), 7.64 (d, 1H, C4 -quinoline), 8.05-

8.12 (m, 3H, Ar-H & C8 -quinoline ); 
13

C NMR (400 

MHz, CDCl3, δ ppm); 56, 106.3, 116.5, 116.5, 120.5, 

123.0, 127.0, 129.3, 129.3, 130.8, 131.5, 137.4, 142.6, 

155.2, 158.0, 162.0; MS m/z (%) = 254 (M+1).  

 

RESULTS AND DISCUSSION 

 

Table-1: Physico-chemical data of the synthesized compounds II (a-g) 

Compound 
Molecular  

formula 
M.P 

0
C 

%Yield 

Elemental Analysis 

Found (Calcd) % 

C H N 

II a C15H11N   112-114 
68 

87.77 

(87.74) 

5.30 

(5.28) 

6.52 

(6.50) 

II b C15H10ClN 104-106 
71 

75.16 

(75.14) 

4.21 

(4.19) 

5.84 

(5.82) 

II c C15H10FN 96-98 
76 

80.70 

(80.68) 

4.51 

(4.49) 

6.27 

(6.25) 

II d C15H9 Br N2O2 150-152 
70 

54.74 

(52.72) 

2.76 

(2.74) 

8.51 

(8.49) 

II e 

 

C16H13N 

 
156-158      78 

87.64 

(87.62) 

5.98 

(5.96) 

6.39 

(6.37) 

II f C16H13NO 126-128 
64 

81.68 

(81.66) 

5.57 

(5.55) 

5.95 

(5.93) 

II g C16H12FNO 138-140 
62 

75.88 

(75.86) 

4.78 

(4.76) 

5.53 

(5.51) 

 

Table-2: Antitubercular activity data of the compounds II (a-g) 

Compound 
 MIC values (μg/ ml) M. tuberculosis        

H37Rv 

       II a 100 

       II b 25 

       II c >100 

       II d >100 

       II e 25 

       II f 100 

       II g 50 

Isoniazid 0.25 

 

The results of the antitubercular activity 

screening show that Compounds II b, II e and II g 

showed significant antitubercular activity compared 

with the standard drug isoniazid. Table-2 reveals 

antitubercular activity (MIC) data for all the 

synthesized compounds. 

 

CONCLUSION 

In this research work we accomplished the 

synthesis of some novel series of 2-phenyl quinoline 

derivatives. The in-vitro antitubercular activity 

screening result of these compounds depicted them as 

promising antitubercular leads exhibiting good activity. 

Further enhancement in the activity can be achieved by 

slight modifications in the ring substituent. 
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Design, formulation, and evaluation 
of in situ gelling ophthalmic drug 
delivery system comprising anionic and 
nonionic polymers
Fatima Sanjeri Dasankoppa, Pooja Solankiy, Hasanpasha N. Sholapur1, 
Vilas G. Jamakandi, Vinuta M. Sajjanar, Pooja M. Walvekar

Abstract:
BACKGROUND: The significant problem in the ocular drug delivery is the attainment of optimal 
drug concentration at the site of action. Development of therapeutic agents that require repeated 
long‑term administration is a driver for the sustained release drug delivery systems, to result 
in less frequent dosing, and less invasive techniques. Therefore, to overcome the anatomical 
barriers and ocular bioavailability constrains, a novel drug delivery system in situ gels have 
been developed.
MATERIALS AND METHODS: The in situ gelling system comprises gellan gum, an anionic polymer 
responsible for the ionic gelation. Methylcellulose a nonionic polymer contributes for the viscosity 
and gels at the body temperature. The formulation was characterized for clarity, appearance, pH, 
gelation time, drug content estimation, rheological evaluation, effect of sterilization on the viscosity, 
in vitro diffusion study, isotonicity testing, and ocular irritation testing.
RESULTS AND DISCUSSION: The developed formulations exhibited sustained release of drug 
over 8 h thereby increasing residence time of the drug. Sterilization caused no effect on viscosity of 
the formulation. Optimized formulation was selected on the bases of ability to form instant gel and 
with increased viscosity of gel with a slow and prolonged in vitro drug release pattern. The optimized 
formulation was found to be nonirritating with no ocular damage or abnormal clinical signs to the 
cornea, iris, and conjunctiva.
CONCLUSION: Hence, the developed ophthalmic in situ gel by virtue of its prolonged corneal 
residence time and sustained drug release could be considered a viable alternative to the conventional 
eye drops in achieving enhanced bioavailability.
Keywords:
Draize test, gellan gum, in situ gel, methylcellulose, power‑law model, rheology

Introduction

The modern text on design and evaluation 
of therapeutic products must place into 

unique perspective, the nature of the eye, 
and requirements of ophthalmic dosage 
forms. The eye is perhaps better than any 
other bodily organ and serves as a model 
structure for the evaluation for the drug 
activity.[1]

A major problem being faced in ocular 
therapeutics is the attainment of an optimal 
drug concentration at the site of action. Tear 
production, transient residence time, and 
nonpermeability of corneal epithelium create 
major problem resulting in poor bioavailability 
and absorption of ocular dosage form.[2]

New modes of delivering a drug into the 
eye range from solid to hydrophobic or 
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hydrophilic devices that are inserted into the ophthalmic 
cul‑de‑sac, increase the drug residence time, thereby 
providing drug for absorption for prolonged periods, 
and reducing the frequency that a given drug product 
must be administered.[3]

The volume of tears in the eye is 7 µL, most of which resides 
in the conjunctival sacs with 1 µL covering the cornea. 
Commercial eye drop dispenses 50 µL. Due to anatomical 
constraints; the eye often eliminates rapidly within 5–6 min 
after administration, and only a small amount (1%–3%) of 
an eye‑drop actually reaches the intraocular tissue.[4]

To overcome the ocular drug delivery barriers and 
bioavailability constraints, novel drug delivery systems 
have been developed; emulsion, ointments, suspensions, 
aqueous gels, nanoparticles, nanosuspensions, and in situ 
gels.[5]

In situ gels are viscous liquids, undergo sol‑to‑gel 
transitions under the influence of pH, temperature, 
and the presence of electrolytes.[6] These in situ gels are 
non‑Newtonian formulations, displaying pseudoplastic 
properties, that is, viscosity decrease with increasing 
shear rate, caused by ocular movement and blinking. 
Pseudoplasticity offers significantly less resistance 
to blinking and shows much greater acceptance than 
viscous Newtonian formulations.[7]

Materials and Methods

Materials
Ofloxacin was obtained as a gift sample from Elegant 
Drugs Pvt Ltd., Hubballi. Gellan gum (Life Expressions., 
Bengaluru, Karnataka, India), benzalkonium chloride 
(AstraZeneca Ltd., Bengaluru, Karnataka, India) 
methylcellulose (MC), polyethylene glycol 400, sodium 
chloride, sodium bicarbonate, potassium chloride 
(S D Fine‑chem Limited., Bengaluru, Karnataka, India), 
dialysis membrane (HiMedia, Mumbai, Maharashtra, 
India). All the reagents used were of analytical grade.

Methods
Preparation of standard calibration curve of ofloxacin
A composition of 25 mg of the drug was accurately 
weighed in 25 ml volumetric flask containing 0.1N 
HCl to obtain stock solution‑I (SS‑I) with 1000 µg/ml 
concentration. From the SS‑I, 10 ml was pipetted out and 
volume was made up to 100 ml with 0.1N HCl to obtain 
SS‑II with 100 µg/ml concentration. Further aliquots 
were taken, and the solutions were made up to the mark 
10 ml with 0.1N HCl to get a final concentration in the 
range of 2–10 µg/ml. All the working standards were 
measured in the ultraviolet (UV) range 200–400 nm and 
the absorbances were noted at λmax 293 nm against 0.1N 
HCl as blank.[8]

Drug–polymer compatibility studies
The term “incompatibility” refers to interactions of active 
pharmaceutical ingredients (APIs) with excipients that 
lead to change in physical, chemical, and therapeutic 
properties of a pharmaceutical dosage forms. Potential 
physical and chemical interactions between APIs and 
excipients can affect the chemical nature, stability, 
and bioavailability of APIs and in consequence, their 
therapeutic efficacy and safety.[9]

Fourier transform infrared spectroscopy
Compatibility studies were carried out using Fourier 
transform infrared (FTIR) spectrophotometer and 
employing KBr disc method. Infrared (IR) spectroscopic 
analysis of the pure drug and the drug–polymer physical 
mixture in appropriate ratio (1:1) were carried out. The 
spectra were recorded over a range of 4000‑400 cm‑1 
wave number. These IR spectra were employed as 
compatibility screening tool. Functional peaks of 
ofloxacin were compared with that of the mixture 
samples for possible interactions.[10]

Preparation of ophthalmic in situ gelling system
All the formulations were designed by Design‑Expert 
(Design‑Expert 10). A 22‑factorial design was employed 
for statistical optimization of formulations. The 
amounts of gellan gum and MC were considered 
as  the independent  factors ,  and percentage 
complementarity‑determining region (CDR) and 
viscosity as the dependent variables (responses). The 
three‑dimensional response surface graph represented 
the main and interaction effects of the independent 
variables, whereas two‑dimensional contour plot gives 
a visual representation of values of the response.

Polymers were dispersed in deionized water and kept 
overnight for complete hydration. MC was kept in 
refrigerator to obtain transparent polymeric solution. The 
polymeric solutions were homogenized by stirring on a 
magnetic stirrer. Ofloxacin 0.3% w/v was solubilized and 
added to the polymeric solution. Finally, the volume was 
made up with distilled water and the pH was adjusted 
in the range 6.8–7.4.[11]

An ideal in situ gelling delivery system should be 
free-flowing liquid with low viscosity at nonphysiological 
condition (pH 4.0; 25°C) to allow reproducible instillation 
into the eye as drops and should undergo phase 
transition to form strong gel and sustain the drug at 
physiological conditions (pH 7.4; 37°C).[12]

Characterization of ofloxacin in situ gel
Physical appearance
Formulations were examined for color and clarity under 
fluorescent light against white and black background 
for the presence of particulate matter if any present.[13]
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The values of ln (µa) and ln (4 πN) were fitted into the 
equation for a straight line. From the slope and intercept 
values of the line of best fit, the flow behavior index “n” 
and consistency coefficient “K” were determined.[18]

In vitro drug release of in situ gel forming system
In vitro drug release studies were carried out in 
Franz‑diffusion cell using dialysis membrane (previously 
soaked overnight in the ATF, HiMedia) and ATF (pH: 
7.4) as diffusion membrane and receptor medium, 
respectively. Formulation and ATF in the 1:3 ratio, 
respectively, was placed in the donor compartment, 
which was in contact with receptor medium. The 
receptor medium (ATF) was stirred continuously at 
50 rpm to simulate blinking action of eyelids. The 
whole assembly was adjusted on magnetic stirrer and 
maintained at 37°C ± 0.5°C to mimic physiological 
condition at which gelation occurs. Aliquots of medium 
were withdrawn at 1 h time interval for an extended 
period of 8 h. Equal volumes of fresh media were 
added to replace the withdrawn samples. Finally, the 
withdrawn samples were diluted and estimated by 
UV‑spectrophotometer (UV‑1800) at 293 nm using the 
blank.[19]

Drug content estimation
Accurately measured 1.0 ml of the sol form of the 
formulation was pipetted out and diluted to 100 ml with 
distilled water to give 30 µg/ml stock. 3 ml from the above 
stock was pipetted, diluted to 10 ml with distilled water, 
and analyzed by UV‑spectrophotometer (UV‑1800). 
Ofloxacin obeys Beer’s range of 2–10 µg/ml. Drug 
content was estimated by utilizing the linear equation 
obtained from the standard calibration curve.[20]

Isotonicity evaluation
Isotonicity is an important characteristic of the ophthalmic 
formulation. Isotonicity need to be maintained to 
prevent tissue damage or irritation of eye. Formulations 
were subjected to isotonicity testing to evaluate their 
isotonic (osmotic pressure same as body fluids), 
hypotonic (osmotic pressure greater than body fluids), 
and hypertonic (osmotic pressure less than body 
fluids) nature. The formulations were mixed with one 
drop of blood and observed under microscope at ×45 
magnification and compared with standard ciprofloxacin 
eye drops which depicts the isotonic nature.[21]

Ocular irritancy test
The Draize test: It is a rabbit eye toxicity and irritation 
test. This test is officially accepted in the OECD 
countries for regulatory purposes in the classification 
of slightly and moderately irritating chemicals. It is 
based on the subjective scoring of three tissues of the 
eye: the cornea, conjunctiva, and iris. In the study, 
Albino rabbit (New Zealand White rabbit) is used as 

pH determination
The pH of ophthalmic formulation indicates its stability 
and at the same time, there would be no irritation to the 
patient on administration of the formulation. Ophthalmic 
formulations should have a pH range between 5 and 7.4.[14]

Rheological study
Viscosity of instilled formulation is an important factor in 
determining residence time of drug in the eye. From the 
literature, it is evident that the formulations in the sol form 
need to have viscosity ranging 5–1500 cps and gels with 
viscosity ranging about 50–50,000 cps. Viscosity of the sols 
was measured at 25°C (room temperature) and of the gels 
(after addition of artificial tear fluid [ATF]) at 37°C ± 0.5°C 
(body temperature) with the thermostatic water bath 
connected to the small sample adapter. The viscosity 
of gels was measured with 1:3 ratio of formulation and 
ATF, respectively. The angular velocity of the spindle was 
increased to 0.3, 0.5, 0.6, 1, 1.5, 2, 2.5, 3,4, 5, 6, 10, and vice 
versa; and the viscosity of the formulation was recorded.[15]

In vitro gelation study
Gelling strength of formulations were evaluated by 
placing a drop (100 µl) of polymeric solution in vials 
containing 1 ml of freshly prepared ATF, equilibrated at 
37°C. The gelling capacity of solution was evaluated on 
the basis of stiffness of formed gel and period for which 
the formed gel remains as such.
(+)– Gels after few minutes and dissolves quickly
(++)– Gels immediately and remains for <4–5 h
(+++)– Gels immediately and remains for >8 h period.

The composition of ATF is Sodium chloride 0.670 g 
Sodium bicarbonate 0.200 g Calcium chloride 0.008 g  
Purified water (q. s)-100 ml.[16]

Effect of sterilization on viscosity of in situ gelling 
formulations
The formulations were subjected to sterilization by means 
of an autoclave at 121°C with a sterilization cycle of 15–
20 min to check the rigors of sterilization on formulations. 
After gelation in ATF, the samples were subjected to 
viscosity measurement at an angular velocity of 1.5 rpm. 
Appropriate spindle (TL6) to be used to measure the 
viscosity before sterilization and after sterilization.[17]

Viscosity of non-Newtonian fluids is characterized by 
more than one parameter and is better expressed in the 
form of a power‑law model.

	 µa = K (1/n)n (4 πN)n−1

 Where,
	 µa‑the apparent viscosity (cps)
 N‑the spindle speed (rpm)
 K‑the consistency index and the dimensionless index 

of flow behavior.
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test species. Approval from the Institutional Animal 
Ethics Committee was obtained prior to the commencing 
of the study. This study group had 2 rabbits of either 
sex weighing 1.5–2 kg. One hundred microliter of the 
formulation was placed in the lower cul‑de‑sac of one eye 
and the other eye served as control. The evaluation of 
ocular lesions was made at 1, 4, 24, 48, 72 h, and 1 week 
after administration. A 3‑day washing period with saline 
or distilled water was carried out. The sterile formulation 
was instilled twice a day for 7 d, and a crossover study 
was carried out. The rabbit eye was periodically observed 
for redness, swelling, and secretions from the eye.[22‑24]

Ex vivo corneal permeation study
Goat’s cornea was used to study the permeation across 
the corneal membrane. Whole eyeballs of goat were 
procured from a slaughter house. This study was carried 
out using Franz‑diffusion cell by placing the corneal side 
in continuous contact with formulation in the donor 
compartment. The formulation to be tested was added 
to the donor chamber with the help of a micropipette. 
The receptor compartment was filled with ATF at 
37°C ± 0.5°C. The receptor medium was stirred on a 
magnetic stirrer at 50 rpm.

The samples were withdrawn at 1 h time interval for 
8 h and analyzed for drug content. Receptor medium 
was replaced with an equal volume of ATF at each time 
interval to maintain sink conditions. The samples were 
appropriately diluted and analyzed.[25]

Accelerated stability studies
The purpose of stability testing is to provide evidence 
on how the quality of an API or medicinal product 
varies with time under the influence of a variety of 
environmental factors such as temperature, humidity, 
and light, and to establish a retest period for the API or 
a shelf life for the medicinal product and recommended 
storage conditions.

Stability studies were carried out on the optimized 
formulation according to the International Conference 
on Harmonization (ICH) guidelines. The optimized 
formulation was packed and sealed in amber‑colored 
ampules and placed in the stability chamber for 30 days 
with 40°C ± 2°C, 75% RH ± 5% RH. Samples were 
withdrawn at 0‑, 7‑, 14‑, 21‑, and 28 d intervals. The 
formulation was evaluated periodically for drug content, 
pH, gelling capacity, viscosity, and in vitro drug release.[26,27]

Results

Standard calibration curve of ofloxacin
From the standard calibration curve of API, it was 
observed that the drug obeys beer’s law in concentration 
range from 2 to 10 µg/ml in 0.1 N HCl. The linear 

equation (y = 0.0903x + 0.003) generated was used for 
the calculation of amount of drug release.

Drug–polymer compatibility studies
Physical mixture of the model drug and polymer was 
characterized by FTIR spectra for any physical as well as 
chemical alterations of the drug characteristics [Figure 1].

Preparation of ophthalmic in situ gelling system
Ofloxacin ophthalmic in situ gels were formulated using 
various ratios of anionic polymer and nonionic polymer 
gellan gum and MC, respectively. Benzalkonium 
chloride served as a preservative. The formulations were 
adjusted to pH and tonicity as shown in [Table 1].

Characterization and evaluation of in situ gels
The in situ gels were formulated and accessed for their 
physical appearance, clarity, pH measurement, gelling 
capacity, drug content estimation, rheological evaluation 
[Table 2 and Figures 2, 3], effect of sterilization on 
viscosity [Table 3], in vitro drug diffusion study [Figure 4], 
ocular irritancy study, ex vivo corneal permeation study, 
isotonicity testing [Figure 5], and accelerated stability 
studies [Table 4 and Figure 6].

Discussion

The present study involves design and formulation 
of ophthalmic in situ gelling system for the treatment 
of bacterial infection comprising different ratios of 
gellan gum and MC polymers and the drug ofloxacin 
using Design‑Expert software. Four formulations 
were formulated using 22 level‑factorial design. The 
formulations were characterized, evaluated, and 
stability accessed. Physical mixture of the model drug 
and polymer was characterized by FTIR spectra for 
any physical as well as chemical alterations of the drug 
characteristics. IR spectrums exhibited no interference 
in the functional groups, as the principle peaks of 
the model drug were found to be unaltered in the 
spectra of the drug–polymer physical mixture. All 
the formulations were subjected to postformulation 
evaluation parameters. All the formulations were 
found to be clear and light yellow in color. The pH of 
all the formulations was within the acceptable range 
of 6.94 ± 0.02–7.30 ± 0.01 giving satisfactory results, 

Table 1: Formulation design using design expert
Formulation code (%w/v) df1 df2 df3 df4
Ofloxacin 0.3 0.3 0.3 0.3
Gellan gum 0.2 0.65 0.25 0.65
Methylcellulose 0.5 0.5 0.8 0.8
PEG 400 1 1 1 1
Benzalkonium chloride 0.01 0.01 0.01 0.01
Water quantity sufficient 100 100 100 100
PEG: Polyethylene glycol
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hence causing no irritation to the eye on instillation. 
The in situ formed gels should preserve its integrity 
without dissolving or eroding for prolonged period 
to facilitate sustained release of drugs. The gelling 

capacity is characterized by their gel forming time (gels 
after few 2 min ++, immediate gelation >30s +++, and 
immediate gels within seconds (instantly) ++++), and 
gel erosion time (dissolves rapidly >3 h ++, remains for 
4–6 h+++, and remains for extended period <8 h +). The 
percentage drug content was in the range of 75.42 ± 0.12–
96.35 ± 0.12. Viscosity of the in situ gel determines the 
residence time of the drug in the eye. An optimum 
viscosity is desired to administer the formulation 
as solution, which later under goes phase transition 
from sol to gel. Sol‑gel transitions are characterized 
by pseudoplastic nature. For the pseudoplastic nature 
power-law model specifies n < 1. The viscosity of all 
the formulations decreased as the shear rate increased, 
indicating the character of pseudoplastic fluid. All 
the formulations were subjected to sterilization by 
means of autoclaving at 121°C with a sterilization 
cycle of 15–20 min to check the rigors of sterilization on 
formulations. All the formulations retained their texture 
and viscosity without any effect of sterilization. Design 
of experiments (DOE) optimized formulation sustained 
the drug for 8 h with percent cumulative drug release 
79.89%. Increased gellan gum concentration increased 
the percentage CDR, whereas MC contributed for 
the increase in viscosity as shown in the 3D response 
plot [Figures 7 and 8]. Ideally, ophthalmic formulations 
should be isotonic with blood cells to prevent any 
irritation or damage to the eye. Microscopic observations 
demonstrate that integrity of RBC’s was maintained 
with no lysis or crenation of RBC’s [Figure 5]. The 
formulation was found to be nonirritating with no ocular 
damage or any abnormal signs to the conjunctiva, iris, 

Figure 2: Pseudoplastic flow behavior of design of experiments formulations DF1, 
DF2, DF3, and DF4

Figure 3: Power‑law model plot of design of experiments formulations DF1, DF2, 
DF3, and DF4

Figure 1: Compatibility studies of ofloxacin (a) and polymer combinations (b) used in the formulation at accelerated temperature (40°C) and humidity conditions (75% RH) for 
28 days

a

b
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and cornea. There was no significant change of viscosity, 
gel forming ability, pH, and drug content. Hence, the 
specified conditions were considered to be suitable for 
the storage of formulation [Table 4]. “n” value signifying 
flow behavior at 25°C and 40°C for 28 days remains 
constant [Figure 6].

Conclusion

Ophthalmic in situ gels decrease the tear turnover rate 
and nasolacrimal drainage, to overcome the drawbacks 
of conventional eye drops. Polymer concentrations play 
a vital role in influencing the viscosity, drug residence 
time, and the drug release from the gelling system. 
Increased residence time of the formulation in the eye 
contributes for the increased bioavailability and decrease 
the dosing frequency gives better patient compliance. The 
cross‑linking between negatively charged helices and the 
ions of the tear fluid cause the gellan gum gelation and 

the increased temperature cause viscosity increment 
contributed by the MC. The formulations had competent 
pH values corresponding to the tear fluid pH (7.4). Hence, 
making them nonirritating on instillation. There was 
instant gelation and lasted for longer duration. In situ gels 
showed satisfactory viscosity, with pseudoplastic flow 
behavior index. The flowing nature of the sol decreased 
with the increased ionic concentrations and temperature 
leading to form gels. The optimized formulation 
exhibited a 4–5‑fold (approximately) increase in viscosity 
corresponding to the sol form. Drug release was achieved 
through the diffusion of the drug from the polymer 
matrix for a sustained period of 8 h. All the formulations 
retained the viscosity and the integrity of the polymers 
after sterilization effects. Ocular toxicity studies in 
rabbit’s eye showed no abnormal signs to the cornea, 
conjunctiva, and iris, resulting in the nonirritational 
and safety for ocular administration. Stability studies 

Figure 4: Comparative in vitro diffusion study profile of in situ formulations

Figure 7: Three‑dimensional response plot for percentage complementarity 
determining region

Figure 5: Isotonicity testing for optimized in situ gelling formulations

Figure 6: Comparison of flow behavior (n) values, at 25°C and 40°C for 28 days

Table 2: Evaluation of the physiochemical parameters of design of experiments formulations
Formulation code Visual appearance pH (at 25°C) Gel forming 

time
Gel erosion 

time
Drug 

content (%)
Spindle TL6

Viscosity (sol) 
cps

Viscosity (gel) 
cps

df1 Clear, light yellow solution 7.25±0.01 ++++ ++++ 96.35±0.12 1710 6840
df2 Clear, light yellow solution 7.25±0.01 ++++ ++++ 96.35±0.12 2210 7725
df3 Clear, light yellow solution 7.25±0.01 ++++ ++++ 96.35±0.12 3490 4188
df4 Clear, light yellow solution 7.25±0.01 ++++ ++++ 96.35±0.12 3170 6340
++++: Gelation is immediate within seconds
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as per the ICH guidelines, 40 ± 2°C/75 ± 5% RH storing 
conditions for 1 month shows no significant change in the 
polymers viscosity, drug release, gelling ability, and drug 
content. Hence, the formulation was found to be stable.

On the concluding remarks, the designed ophthalmic 
in situ gelling system has the ability to form stiff gel 
on contact with the tear fluid at 37°C ± 0.5°C. The 
developed formulation could be a viable alternative to 
conventional eye drops by virtue of its ability to enhance 
bioavailability through its longer precorneal retention 
time and its ability to sustain the drug release

Figure 8: Three‑dimensional response for viscosity

Table 3: Viscosity values for in situ formed gels before and after sterilization and percentage viscosity variation 
at 1.5 rpm
Formulation code Viscosity value for in situ formed gels (cps) Percentage viscosity variation (mean values±SD, n=3)

Before sterilization After sterilization
GMCP 1 910.53±0.85 1118.33±2.08 −22.82±0.124
GMCP 2 142.90±1.05 182.33±2.08 −27.59±1.450
GMCP 3 118.00±2.00 123.66±3.21 −4.90±2.720
GMCP 4 962.00±2.64 1167.70±1.40 −21.52±0.198
GMCP 5 133.20±2.46 142.00±3.60 −4.00±2.160
GMCP 6 831.00±5.29 712.30±10.78 14.27±1.740
GMCP 7 8162.86±2.79 9722.83±2.31 −19.11±0.012
GMCP 8 2793.66±1.66 3526.96±4.81 −26.26±0.178
SD: Standard deviation
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Effect of Vitex trifolia Linn and 
Solanum nigrum Linn on oxidative 
stress and inflammation
Aryaa A. Ankalikar, A. H. M. Viswanathswamy

Abstract:
CONTEXT: Phytochemical investigations of hydroalcoholic extracts of Vitex trifolia Linn and Solanum 
nigrum Linn suggest the presence of flavonoids, terpenoids, and steroids and have been traditionally 
claimed to be useful in the treatment of inflammation, fever, edema, and tuberculosis.
AIM: In the present study, hydroalcoholic extract of the plants was evaluated for its free radical 
scavenging capacity against hydroxyl, hydrogen peroxide, and nitric oxide radicals, and it's in vitro 
anti‑inflammatory potential.
MATERIALS AND METHODS: Hydroalcoholic extracts of V. trifolia L. and S. nigrum L. were studied 
at different concentrations for their scavenging ability against free radicals and their ability to protect 
against hypotonic solution‑induced hemolysis on red blood cells and inhibition of protein denaturation. 
For evaluation, different in vitro assays were used.
RESULTS: Results show that the plant extract possesses free radical scavenging capacity, membrane 
stabilizing capacity, and protein denaturation inhibition capacity which could be correlated to the 
traditional claim of the plant being used in the treatment of inflammation.
CONCLUSION: The study supports the traditional claim and the prior in vivo studies carried out. It 
also helps in understanding the possible mode of action for aforesaid activity.
Keywords:
Anti‑inflammatory, antioxidant capacity, in vitro, Solanum nigrum

Introduction

A normal protective response to any 
tissue injury is broadly termed as 

inflammation which involves a complex 
process of enzyme activation, release of 
mediators, and various fluids.[1] This causes 
activation of the phagocytes leading to 
production of O2 and nonfree radical species. 
This is a part of inflammatory response 
which causes damage by stimulating the 
matrix metalloproteinase. This aforesaid 
damage caused due to inflammation 
could be neutralized by scavengers and 
antioxidants.[2‑5]

The genus Vitex includes about 270 known 
species. Vitex trifolia is a shrub whose 

roots have been claimed to be having 
thermogenic expectorant, astringent, 
carminative, and anti‑inflammatory 
activity. Reports are available of its 
use in leprosy, bronchitis, hair loss, 
and inflammations. The extracts of the 
plant are a source for diterepenes such 
as vitretifolin  A, B, and C.[6‑10]

Solanum nigrum is an herbaceous weed 
30–45 cms in height. The extract of its fruits 
has been evaluated for antioxidant, cytotoxic, 
anti‑diarrheal, chronic inflammatory 
conditions and antihyperlipidemic 
activity.[11,12]

The present study was designed to 
investigate the possible mechanism of action 
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and affirm the traditional claim of the plant being useful 
in the treatment of inflammation.

Materials and Methods

Plant material and extract: The leaves of V. trifolia 
Linn were collected from the herbal garden of KLE 
University’s College of Pharmacy, Vidyanagar, Hubballi, 
and the whole plant of S. nigrum Linn was collected 
around the District of Dharwad and Hubballi. The plants 
were authenticated from the Department of Botany, 
P. C. Jabin Science College, Hubballi. The plant material 
was collected, shade dried, and grinded in the mixer.

The powdered drug of the plant was stored in airtight 
polyethylene bag. For extraction, about 50 g of the 
powdered drug was weighed using an electronic balance 
and blended with about 200 ml 70% ethanol, refluxed for 
1.5 h at 65°C–70°C. This cycle was repeated three times. 
Total percentage yield of the V. trifolia was found to be 
22.94% and that of S. nigrum was found to be 9.045%.

Drugs and chemicals
Griess reagent and 2‑deoxy‑d‑ribose were procured 
from Sigma‑Aldrich. All other chemicals used were of 
analytical grade.

Spectroscopic readings
The absorbance reading was recorded on Shimadzu 
ultraviolet (UV)‑1700 PharmaSpec UV–visible 
spectrophotometer.

The extracts were subjected to in vitro anti-inflammatory 
and antioxidant activity using different assay methods.

Hydrogen peroxide scavenging capacity
The ability of the extracts to scavenge hydrogen 
peroxide (H2O2) was determined according to Ruch et al.[13,14]

The extracts and the standard ascorbic acid were tested 
at different concentrations, namely, 60, 80,100,120, and 
140 µg/ml, which were prepared using distilled water 
and to this 0.6 ml of 40 mM H2O2 solution prepared 
in phosphate buffer pH 7.4 was added and kept 
undisturbed for incubation for a period of 10 min. All 
the solutions were kept for incubation for a period of 
10 min, and absorbance of H2O2 solution at 230 nm was 
measured using a blank solution containing phosphate 
buffer without H2O2. All the readings were taken in 
triplicate. The percentage of H2O2 scavenging capacity 
was calculated using the formula:

C S
2 2

C

[(A – A )]
% Scavenged (H O ) = × 100

A

(Where AC is the absorbance of the control and AS is the 
absorbance in presence of sample extracts or standard).

Nitric oxide radical activity
At the physiological pH 7.2, the extract produces 
nitric oxide radicals (NO). NO radical under aerobic 
condition interacts with oxygen present in the 
environment to generate nitrite ions measured using 
Griess reagent. NO radical was generated using 10 mM 
sodium nitroprusside at physiological pH. Different 
dilutions of the both the extracts as well as standard 
ascorbic acid (60, 80, 100, 120, and 140 µg/ml) were 
prepared in ethanol and incubated at 25ºC for 10 min, 
after which 0.5 ml of Griess reagent was added to 0.5 ml 
of reaction mixture and absorbance was measured at 
540 nm.[13,15,16]

C S
2 2

C

[(A ‑ A )]
% Scavenged(H O ) = × 100

A

(Where AC is the absorbance of the control and AS 
is the absorbance in presence of sample extracts or 
standard).

Hydroxyl radical scavenging activity
This method is based on “Fenton reaction” which 
involves in vitro generation of hydroxyl radicals using 
phenylhydrazine and measured using 2‑deoxyribose. 
Solutions of both the extracts at different concentrations, 
namely, 60, 80, 100, 120, and 140 µg/ml were prepared 
in 50 mM phosphate buffer at pH 7.4, which contained 
1 mM deoxyribose and 0.2 mM phenylhydrazine 
hydrochloride. This was followed by an incubation 
period of 1–4 h, after which 1 ml of 2.8% trichloroacetic 
acid and 1% w/v of thiobarbituric acid were added, and 
the reaction mixture was heated for 10 min in boiling 
water bath. On cooling, the absorbance was taken at 
532 nm. The standard used in this method was ascorbic 
acid. The percentage scavenging capacity was calculated 
as follows:[17,18]

C S
2 2

C

[(A ‑ A )]
% Scavenged (H O ) = × 100

A

(Where AC is the absorbance of the control and AS 
is the absorbance in presence of sample extracts or 
standard).

Phosphomolybdenum assay
Reduction of Mo (VI) to Mo (V) in acidic pH subsequently 
forms green phosphate. This assay tests the reduction 
capacity of the extract. To 0.3 mL of the extract 0.6M 
sulfuric acid, 28 mM sodium phosphate and 4 mm 
ammonium molybdate are added, and the tubes are 
incubated at 95ºC for 90 min. Absorbance was measured 
at 695 nm against blank containing 0.3 ml of methanol. 
The antioxidant capacity is expressed as number of 
equivalent of ascorbic acid.[19]
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Inhibition of albumin denaturation

Control sample

Control

% inhibition of protein denaturation =

Abs – Abs
× 100

Abs

Reaction mixture consisting of test extracts at different 
concentrations and 1% aqueous solution of bovine 
albumin fraction was prepared pH of the reaction 
mixture (6.3) and was adjusted using 1N HCl. Samples 
were incubated at 37 º C for 20 min and then heated at 
57 º C for 20 min. The samples were then cooled and the 
turbidity was measured at 660 nm spectrophotometrically. 
Experiment was performed in triplicate for which similar 
volume of double‑distilled water served as control. 
Percentage inhibition of albumin denaturation was 
calculated using the following formula:[20‑22]

Heat‑induced hemolysis
Part I: Fresh whole blood (10 ml) was collected and 
transferred into heparinized centrifuged tubes. The tubes 
were centrifuged at 3000 rpm for 10 min and washed 
three times with equal volume of normal saline. Volume 
of the blood was measured and reconstituted as 10% v/v 
suspension with normal saline.

Part II: The reaction mixture (2 ml) was prepared consisting 
of 1 ml of extract solution and 1 ml of 10% red blood cells 
suspension. For control instead of drug, saline was added. 
Standard drug aspirin was added to saline. The tubes were 
incubated in water bath at 56°C for 30 min. At the end, 
incubated tubes were cooled under running tap water, 
and the reaction mixture was centrifuged at 2500 rpm for 
5 min. The supernatants were separated and absorbance 
taken at 560 nm. Readings were taken in triplicate.[23‑25]

% membrane stabilization calculated using following 
formula.

Control sample

Control

% inhibition of protein denaturation =

Abs – Abs
× 100

Abs

Results

Hydrogen peroxide scavenging capacity
The results of the in vivo assay show that with increase in 
concentration of the extract, the scavenging capacity of 
the extract also increases. At concentration of 60 µg/ml, 
the scavenging capacity of the hydroalcoholic extract of 
V. trifolia was seen to be 48.70%. As the concentration of 
the extract was increased to 80, 100, 120, and 140 µg/ml, 
scavenging capacity was seen to be 60.8%, 63.08%, 73.4%, 
and 74.8%, respectively, against H2O2 radical. On the 

other hand, standard ascorbic acid has exhibited 14.45%, 
21.6%, 33.73%, 55.4%, and 59.03%, respectively, at 60, 80, 
100, 120, and 140 µg/ml [Graph 1].

The hydroalcoholic extract of whole plant of S. nigrum 
shows a steady increase in scavenging capacity as 
the concentration of the extract increases. At the least 
concentration of 60 µg/mL, the hydroalcoholic extract 
of S. nigrum has shown 59.45% scavenging capacity with 
increase in concentration to 80, 100, 120, and 140 µg/ml; 
the scavenging capacity was seen to rise steadily to 
67.71%, 70.06%, 73.4%, and 78.1%, respectively [Graph 2].

Nitric oxide scavenging capacity
The hydroalcoholic extract of leaves of V. trifolia is seen 
to be equally proficient as the standard ascorbic acid 
at lower concentration. While the extract shows 61.1% 
inhibition, ascorbic acid shows 58.2% inhibition at 
60 µg/ml concentration. As the concentration of V. trifolia 
is increased to 80, 100, 120, and 140 µg/ml, the percentage 
inhibition increases to 67.9%, 78.6%, 83.4%, and 95.1%, 
respectively, which is higher as compared to the standard 
ascorbic acid at same concentration, namely, 62.9%, 
70.8%, 75.7%, and 82.5%, respectively. Thus, it is seen 
that at higher concentration, the hydroalcoholic extract of 
V. trifolia is more proficient than the standard [Graph 3]. 
On evaluating the hydroalcoholic extract of S. nigrum 
for its % inhibition capacity at 60 µg/mL, the inhibition 
capacity was seen to be 73.84%, and with increase in 
concentration, the inhibition capacity was seen to be 
73.8%, 75.7%, 78.6%, 81.5%, and 82.5%. Thus, as the 
concentration increases percentage, inhibition also 
increases, and at the concentration 140 µg/mL, both 
the extract and the standard ascorbic acid have shown 
similar inhibition capacity of 82.5% [Graph 4].

Deoxy‑D‑ribose scavenging assay/hydroxyl 
radical scavenging activity
At concentration of 60, 80, 100 and 120 µg/mL, the 
hydroxyl scavenging capacity of hydroalcoholic extract 

60 80 100 120 140
std 14.45 21.6 33.73 55.4 59.03
V.trifolia 48.7 60.8 63.8 73.4 74.8

0

20

40

60

80

Concentration (µg/mL)
std V.trifolia

Graph 1: Hydrogen peroxide % scavenging capacity of ascorbic acid and 
hydroalcoholic extract of Vitex trifolia
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of leaves of V. trifolia was seen to be 21%, 39%, 49%, 
and 60%, respectively. The hydroalcoholic extract of 
S. nigrum at these concentrations has shown 15%, 37%, 
55%, and 68% inhibition while standard ascorbic acid 
at same concentrations was seen to be 24%, 38%, 45%, 
and 59%. However, at high concentration of 140 µg/mL, 
the hydroxyl scavenging capacity of the hydroalcoholic 
extract of leaves of V. trifolia and the standard ascorbic 
acid was the same, namely, 71% and 72% inhibition 
capacity, respectively [Graph 5] while the scavenging 
capacity of hydroalcoholic extract of S. nigrum was 
slightly better, i.e., 76% [Graph 6].

Phosphomolybdenum assay
The total antioxidant capacity of extract of leaves of 
V. trifolia is same as that of ascorbic acid, i.e., equivalent 
to 132 mg/g ascorbic acid [Graph 7] while that of 
hydroalcoholic extract of S. nigrum has total antioxidant 
capacity equivalent to 68 mg/g of ascorbic acid at higher 
concentration [Graph 8].

The IC50values for the hydroalcoholic extracts of 
S. nigrum, V. Trifolia, and the standard antioxidant 
ascorbic acid in different antioxidant assays were 

also calculated. The IC50 values for the hydroalcoholic 
extracts of V. trifolia for H2O2 scavenging capacity, NO 
scavenging capacity, and hydroxyl radical scavenging 
capacity were found to be 4.08, 0.259, and 3.22 ug/ml, 
respectively, while that for S. nigrum was found to be 
1.59, 9.3, and 2.98 ug/ml, respectively. The IC50 values 
for the standard ascorbic acid were 0.793, 0.260, and 
3.14 ug/ml, respectively [Table 1]. H2O2 scavenging 
capacity IC50 value of hydroalcoholic extract of V. trifolia 
is higher, i.e., 4.08 ug/ml as compared to the standard 
which is 0.793 µg/ml. The NO scavenging capacity 
of hydroalcoholic extract of S. nigrum is 9.3 µg/mL, 
which is higher than the capacity of standard which is 
0.260 µg/ml. However, the hydroxyl radical scavenging 
capacity IC50 value for all three, namely, hydroalcoholic 
extracts of V. trifolia, S. Nigrum, and standard ascorbic 
acid is approximately the same, namely, 3.22, 2.98, and 
3.14 ug/ml, respectively.

Inhibition of albumin denaturation
The albumin denaturation capacity of the plant extracts 
was tested at 50, 100, 200, 400, 600, and 800 ug/ml 
concentrations, and it was seen that the extract of 
V. trifolia has shown inhibition of 17.01%, 24.44%, 

Graph 2: Hydrogen peroxide % scavenging capacity of ascorbic acid and 
hydroalcoholic extract of Solanum nigrum
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Graph 3: Nitric oxide scavenging capacity of ascorbic acid and hydroalcoholic 
extract of Vitex trifolia

60 80 100 120 140

std 58.2 62.9 70.8 75.7 82.5

V.trifolia 61.1 67.9 78.6 83.4 95.1

0

20

40

60

80

100

%
 s

ca
ve

ng
in

g 
ca

pa
ci

ty

Concentration (µg/mL) 

std

V.trifolia

Graph 4: Nitric oxide scavenging capacity of ascorbic acid and hydroalcoholic 
extract of Solanum nigrum
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Graph 5: Hydroxyl radical scavenging capacity of ascorbic acid and hydroalcoholic 
extract of Vitex trifolia
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42.68%, 53.12%, 64.01%, and 78.18% [Graph 9] while 
the extract of S. nigrum has inhibition capacity of 
22.11%, 29.37%, 37.25%, 54.33%, 71.17%, and 89.97%, 
respectively [Graph 10]. The standard drug indomethacin 
has shown 98.98% inhibition indicating to be better at 
inhibiting albumin denaturation than compared to both 
the plant extracts.

Heat‑induced hemolysis
The hydroalcoholic extract of V. trifolia concentration  being 
studied for its capacity to inhibit hemolysis at 50, 100, 200, 
400, 600, and 800 ug/ml concentrations has exhibited 
29.45%, 40.37%, 47.41%, 58.04%, 73.69%, and 82.43% 
inhibition [Graph 11] while the S. nigrum extract has 
exhibited inhibition of 36.63%, 45.54%, 56.31%, 80.41%, 
90.21%, and 103.57%, respectively [Graph 12]. The 

Graph 6: Hydroxyl radical scavenging capacity of ascorbic acid and hydroalcoholic 
extract of Solanum nigrum
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Graph 7: Phosphomolybdenum activity of ascorbic acid and hydroalcoholic extract 
of Vitex trifolia
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Graph 10: Albumin denaturation inhibition capacity of hydroalcoholic extract of 
Solanum nigrum

Graph 8: Phosphomolybdenum activity of ascorbic acid and hydroalcoholic extract 
of Solanum nigrum
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Graph 11: Heat‑induced hemolysis inhibition capacity of hydroalcoholic extract of 
Vitex trifolia

Graph 9: Albumin denaturation inhibition capacity of hydroalcoholic extract of 
Vitex trifolia
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standard drug aspirin, on the other hand, has shown 
100.53% membrane stabilizing capacity at 800 µg/ml. This 
shows that the extract of S. nigrum is as capable of inhibiting 
hemolysis on exposure to heat as the standard drug aspirin.

Discussion

Biological response to a disrupted tissue homeostasis is 
called as inflammation. Exposure to foreign particles, 
pollutants, or microbial invaders is some of the major 
plausible causes that promote inflammation.[26] Although 
it is a defense mechanism, any reactive species liberated 
during the process which leads to exaggerated oxidative 
stress. Oxidative stress refers to excessive production 
of reactive oxygen species (ROS); in addition, in 
hypoxic conditions, reactive nitrogen species (RNS) 
are produced.[27] Reactive oxygen and nitrogen species 
initiate pro‑inflammatory gene expression, thus 
depicting inflammation and oxidative stress to be closely 
related.[28,29] Overproduction of these ROS and RNS 
species for a prolonged period can cause irreversible 
cellular structural and functional damage.[30] This makes 
it imperative to select agents which specifically target 
both oxidative stress and inflammation. Superoxide, NO, 
H2O2, and hydroxyl free radical are some of the radicals 
generated during stress and inflammation.[31]

H2O2 occurs naturally in air at low concentration. It 
rapidly gets decomposed to oxygen and water and also 
gives rise to hydroxyl radicals (OH*). The presence of 
hydroxyl radicals can initiate lipid peroxidation and 
DNA damage. The scavenging ability of the extracts 

could be attributed to the phenolic content in them which 
can donate electrons to H2O2 and in this way probably 
inhibit DNA damage and lipid peroxidation.

One of the most common ROS expressed during pathological 
conditions such as inflammation and tuberculosis is NO. 
To maintain normal physiological processes, one of the 
prerequisites is NO gas; however, its overproduction causes 
stress and this stress can modify protein structure, thus 
hampering its normal functioning. The study shows that 
with increase in concentration, the absorbance values are 
decreasing, and this could be correlated to the scavenging 
capacity of the extract which in turn could be due to the 
presence of terpenes and triterpenoids in the extracts of V. 
trifolia and S. Nigrum, respectively.

The phosphomolybdenum assay is a simple quantitative 
and economical method used to determine the 
total antioxidant capacity of the extract which is in 
turn attributed to the presence of reductones which are 
responsible for preventing peroxide formation which is 
directly proportional to the increase in absorbance. Total 
antioxidant capacity of the leaves of V. trifolia is same as 
that of ascorbic acid, i.e., equivalent to 132 mg/g while 
that of whole plant of S. nigrum possesses lesser total 
antioxidant capacity, i.e., equivalent to 68 mg/g ascorbic 
acid at higher concentration.

Fenton reaction is an in vitro method of generating 
hydroxyl radicals, and this principle can be used in the 
study of oxidative damage caused to their presence. 
The study shows that both the extracts and the standard 
ascorbic acid portray equal scavenging capacity.

One of the primary causes of inflammation is the 
denaturation of protein. The inflammatory process 
involves the release of series of hydrolytic enzymes and 
prostaglandin which are responsible for the damage of 
the surrounding tissues and organelles, thus causing 
thermal denaturation. Both the extracts have shown 
maximum thermal denaturation inhibition, and this 
probably could be the pathway of protection from 
thermal denaturation and thus the anti-inflammatory 
activity.[32] The release of hydrolytic enzymes which is the 
known cause for organelle damage could be prevented 
by the membrane stabilizing capacity of the extract 
which in turn could be related to the intracellular calcium 
content. The membrane stabilizing effect of the extracts 

Table 1: Scavenging capacity of hydroalcoholic extract of Vitex trifolia and Solanum nigrum from various radicals
Sample/standard H2O2 scavenging 

capacity IC50 value
NO scavenging 

capacity IC50 value
Hydroxyl radical scavenging 

capacity IC50 value
Vitex trifolia 4.08 ug/mL 0.259 ug/mL 3.22 ug/mL
Solanum nigrum 1.59 µg/mL 9.3 µg/mL 2.98 µg/mL
Ascorbic acid 0.793 µg/mL 0.260 µg/mL 3.14 µg/mL
NO=Nitric oxide, H2O2=Hydrogen peroxide

Graph 12: Heat‑induced hemolysis inhibition capacity of hydroalcoholic extract of 
Solanum nigrum
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could be a cytoprotective action happening through the 
alteration in calcium influx in the erythrocytes.[33] On 
comparison, it is seen that the hydroalcoholic extract of 
S. nigrum shows better potential as inhibitors of albumin 
denaturation and membrane stabilizing capacity when 
compared to V. trifolia.

Conclusion

Both the hydroalcoholic extract of whole plant of 
S. nigrum and leaves of V. trifolia on being evaluated for 
their antioxidant and anti-inflammatory activity have 
exhibited significant activity and that their activity is seen 
to be dose dependent. Further, in vivo studies confirming 
the aforesaid claims are in pipeline.
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Abstract- 2D-QSAR studies were performed on a set of 35 

analogs of 1,2,4-triazole using V-Life Molecular Design Suite 

(MDS 3.5) QSAR plus module by using Multiple Linear 

Regression (MLR) and Partial Least Square (PLS) regression 

methods against fungal strain Aspergillus niger (ATCC 6275). 

MLR and PLS have shown a very promising antifungal activity 

prediction results against A.niger. QSAR models were (MLR 

and PLS) generated by a training set of 25 molecules with 

correlation coefficient (r2) of 0.7632, 0.7666, and F test of 

16.1183, 22.9938 respectively. In the selected descriptors, 

alignment independent descriptors such as T_N_Cl_5, 

T_N_O_4, T_C_O_1, T_O_O_3 and G_C_O_1 were the most 

important descriptors in predicting antifungal activity. 

 

Index Terms— Antifungal activity; 1,2,4-Triazole; 2D QSAR; 

Multiple Linear Regression (MLR); Partial Least Square (PLS) 

Regression;.  

 

I. INTRODUCTION 

  During the past two decades, the fungal infection 

complication have been recognised as a major cause of 

morbidity and mortality in immunocompromised patients 

including those suffering from tuberculosis, infected with 

HIV-1, organ-transplant patients, diabetic patients and those 

undergoing  cancer chemotherapy. Increased incidence of 

fungal infections also follows the frequent use of antibacterial 

and cytotoxic drugs [1]. Some antifungal drugs are either 

highly toxic (e.g., amphotericin B, AMB) or increasingly 

ineffective due to appearance of resistant strains, limited 

spectrum of activity, tissue distribution, central nervous 

system (CNS) penetration, or high cost [2]. 

In fact, azole resistance is a major concern in long-course 

treatment of AIDS patients. The causes of resistance are 

generally associated with mutations in lanosterol 

14α-demethylase that reduce azole binding and decreased 

intracellular drug accumulation due to increased expression 

of efflux pump genes. Moreover, long-term treatments may 

also cause hepatotoxicity, as azole derivatives can also 

interact to P450 enzymes from mammalian cytochromes [3].  

Prompted by these observations, we incorporate azole 

nucleus with various heterocyclic moiety. 

In view of above fact mortality from fungal infections is still 

unacceptably high. Thus the development of new and 

effective antifungal agents against life-threatening systemic 
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mycoses is an urgent need. Thus in order to improve 

antifungal potency and selectivity, efforts has been made to 

our reported synthesized new classes of antifungal agents or 

modify the structures of so far effective azole molecule [4-6]. 

Indeed, several two or three -dimensional quantitative 

structure-activity relationship studies (2D or 3D QSAR) have 

been reported for different datasets of azole derivatives 

[7-12]. The purpose of using QSAR-Descriptors is to 

calculate the properties of molecules that serve as numerical 

descriptions or characterizations of molecules in other 

calculations such as diversity analysis or combinatorial 

library design. Using such an approach one could predict the 

activities of newly designed compounds before a decision is 

being made whether these compounds should be really 

synthesized and tested. One could not, however, confirm that 

the compounds we synthesised would always possess good 

inhibitory activity to fungal organism, even as experimental 

assessments of inhibitory activity of these compounds are 

time-consuming and expensive. Consequently, it is of interest 

to develop a prediction method for biological activities before 

the synthesis. 

The aim of this work was to develop a predictive QSAR 

model [13,14], which will applicable to diverse sets of 

molecules and would aid in search for the novel fungal 

inhibitors from a diverse chemical space. 

II. COMPUTATIONAL METHODS 

Chemical Data  

A series of 35 molecules belonging to 1,2,4-triazole 

derivatives as Aspergillus niger (ATCC 6275), inhibitors 

were taken from the literature and used [4-6]. The 2D-QSAR 

models were generated using a training set of 25 molecules. 

The observed and predicted biological activities of the 

training and test set molecules are presented in Table 1. 

Predictive power of the resulting models was evaluated by a 

test set of 10 molecules with uniformly distributed biological 

activities. The observed selection of test set molecules was 

made by considering the fact that test set molecules 

represents a range of biological activity similar to the training 

set.  

Data Set  

All computational work was performed on Apple workstation 

(8-core processor) using Vlife MDS QSAR plus software 

developed by Vlife Sciences Technologies Pvt Ltd, Pune, 

India, on windows XP operating system . All the compounds 

were drawn in Chem DBS using fragment database and then 

subjected to energy minimization using batch energy 

minimization method. Conformational search were carried 

out by systemic conformational search method.  

Biological Activities  

The negative logarithm of the measured PMIC50 (µM) against 

Aspergillus niger, as PMIC50 [PMIC50 = –log (PMIC50 X 

Rational Design of Antifungal 1,2,4-triazole 

derivatives by 2D-QSAR Study 

Rajesh D. Hunashal , Mahesh B. Palkar 
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10-6)] was used as dependent variable, thus correlating the 

data linear to the free energy change. Since some compounds 

exhibited insignificant/no inhibition, such compounds were 

excluded from the present study. The zone of inhibition and 

minimum inhibitory concentration (MIC) values were 

obtained by agar-dilution method against Aspergillus niger 

using Muller-Hinton agar (MHA) medium [15-17]. The 

PMIC50 values of reference compounds were checked to 

ensure that no difference occurred between different groups. 

The pMIC50 values of the molecules under study spanned a 

wide range from 2 to 7. 

Molecular Descriptors  

Various 2D descriptors (a total of 208) like element counts, 

molecular weight, molecular refractivity, log P, topological 

index, Baumann alignment independent topological 

descriptors etc., were calculated using VlifeMDS software. 

The preprocessing of the independent variables (i.e., 

descriptors) was done by removing invariable (constant 

column) and cross-correlated descriptors (with r2 = 0.7632) 

which resulted in total 156 and 162 descriptors for MLR and 

PLS respectively to be used for QSAR analysis.  

Selection of Training and Test Set  

The dataset of 35 molecules was divided into training and test 

set by Sphere Exclusion (SE) method for MLR, PCR and PLS 

model with pMIC50 activity field as dependent variable and 

various 2D descriptors calculated for the molecules as 

independent variables.  

III. RESULT AND DISCUSSION 

Training set of 28 and 11 of test set of 1,2,4-triazole having 

different substitution, were employed. Following statistical 

measure was used to correlate biological activity and 

molecular descriptors; n, number of molecules; k, number of 

descriptors in a model; df ,degree of freedom; r2 ,coefficient 

of determination; q2 , cross validated r2; pred_r2 , r2 for 

external test set; pred_r2se , coefficient of correlation of 

predicted data set;  

Multiple Linear Regression (MLR) Analysis 

After 2D QSAR study by Multiple Linear Regression method 

using forward-backward stepwise variable selection method, 

the final QSAR equation was developed having 4 variables as 

follows. 

pMIC = -2.1379 (T_N_Cl_5)–0.08772 (T_N_O_4)-0.4580 

(T_C_O_1) + 1.9135 (T_O_O_3) 

Model 1 (MLR) has a correlation coefficient (r2) of 0.7632, 

significant cross validated correlation coefficient (q2) of 

0.4434, F test of 16.1183, r2 se of 0.4733, q2 se of 0.7256 and 

degree of freedom (df) 20. The randomization test suggests 

that the developed model have a probability of less than 1% 

that the model is generated by chance. The equation of MLR 

model explains 76% (r2 = 0.76) of the total variants in the 

training set as well as it has internal (q2) and external 

(pred_r2) predictive ability of 44% and 20% respectively. The 

observed and predicted pMIC50 along with residual values are 

shown in Table 1. Statistical data is shown in Table 2. The 

plot of observed vs. Predicted activity is shown in Figure 1. 

The descriptors which contribute for the pharmacological 

action are shown in Figure 2. 

Partial Least Squares (PLS) Analysis 

PLS Analysis is having following QSAR equation with 4 

variables. 

pMIC = –2.1835 (T_N_Cl_5)–0.8437 (T_N_O_4)–0.3385 

(G_C_O_1)+1.7695 (T_O_O_3) 

Model 2 (PLS) The PLS Analysis gave correlation coefficient 

(r2) of 0.7666, significant cross validated correlation 

coefficient (q2) of 0.4332, F test of 22.9938 and degree of 

freedom 21. The randomization test suggests that the 

developed model have a probability of less than 1% that the 

model is generated by chance. Statistical data is shown in 

Table 2. The plot of observed vs. predicted activity is shown 

in Figure 3.The descriptors which contribute for the 

pharmacological action are shown in Figure 4. 

Table 1: Structure, Experimental and Predicted Activity of 

1,2,4-Triazoles Used in Training and Test Set Using MLR. 

Code Compound 
MIC 

(µg/mL) 

pMIC Residu

al Exp. Pred. 

1 
N

N N

O

N

S

OH

O

 

4 6.602 7.724 -1.122 

2T 
N

N N
O

N
S

HO

OH

O

 

8 6.903 5.473 1.430 

3 

NN

N S

N

O

OH

O

NO2  

16 7.204 6.808 -0.396 

4 

NN

N S

N

O

OH

O

NO2  

8 6.903 6.389 0.514 

5 
N

N N
O

N
S OH

O

Cl  

0.50 5.698 6.808 -1.110 

6T 
N

N N
O

N

CH3

S
OH

O

 

2 6.301 7.267 -0.966 

7 T 
N

N N
O

N
S OH

O

N  

16 7.204 5.015 2.189 

8 
N

N N
O

N

OCH3

S
OH

O

 

2 6.301 6.808 -0.507 

9 T 
N

N N
O

N
S OH

O

ClCl  

0.50 5.698 7.266 -1.568 

10 T 

N

N N
O

N
S OH

O

OCH3

OH

 

64 7.806 6.808 0.998 

11 

N

N N
O

N
S OH

O

 

16 7.204 6.808 0.396 

12 T 
N

N N
O

N
S OH

O

O

 

32 7.505 8.264 -0.759 

13 

NN

N S

N

O

OH

O

Cl

Cl

 

4 6.602 6.808 -0.206 

14 
N

N N
O

N
S OH

O

Cl

Cl

HO  

1 7.000 7.724 -0.724 
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NN

N S

N

O

OH

O

Cl

NO2

Cl

 

16 7.204 6.808 0.396 

16 

NN

N S

N

O

OH

O

NO2

Cl

Cl

 

8 6.903 7.266 -0.363 

17 
N

N N
O

N
S OH

O

Cl

Cl

Cl

 

0.25 5.397 5.586 -0.189 

18 
N

N N
O

N

CH3

S
OH

O
Cl

Cl

 

2 6.301 7.266 -0.965 

19 
N

N N
O

N
S OH

O

N

Cl

Cl

 

16 7.204 5.931 1.273 

20 T 
N

N N
O

N
S OH

O
Cl

OCH3

Cl

 

2 6.301 5.586 0.715 

21 
N

N N
O

N
S OH

O

Cl

Cl

OH  

1 7.000 7.266 -0.266 

22 
N

N N
O

N
S OH

O

ClCl

Cl

Cl

 

0.25 5.397 7.266 -1.869 

23 T 
N

N N
O

N
S OH

O

OCH3

OH

Cl

Cl

 

1 7.000 6.808 0.808 

24 
O

NN

N

N

H
N

N
H

O

N

Cl

Cl

 

16 7.204 7.266 062 

25 
O

NN

N

N

H
N

N
H

O

N

Cl

Cl

HO

 

0.25 5.397 6.350 -0.953 

26 
O

NN

N

N

H
N

N
H

O

N

Cl

Cl

NO2  

16 7.204 5.128 2.076 

27 T 

O

NN

N

N

H
N

N
H

O

N

Cl

Cl

NO2  

4 6.602 7.724 -1.122 

28 

O

NN

N

N

H
N

N
H

O

N

Cl

Cl

Cl  

128 8.107 7.806 0.301 

29 T 

O

NN

N

N

H
N

N
H

O

N

Cl

Cl

CH3  

0.25 5.397 8.264 -2.867 

30 

O

NN

N

N

H
N

N
H

O

N

Cl

Cl

N  

64 7.806 7.266 0.540 

31 

O

NN

N

N

H
N

N
H

O

N

Cl

Cl

OCH3  

0.25 5.397 5.473 -0.076 

32 

O

NN

N

N

H
N

N
H

O

N

Cl

Cl

Cl

Cl

 

0.25 5.397 6.808 -1.411 

33 

O

NN

N

N

H
N

N
H

O

N

Cl

Cl

OCH3

OH

 

64 7.806 6.808 0.998 

34 

O

NN

N

N

H
N

N
H

O

N

Cl

Cl

 

64 7.806 5.586 2.220 

35 
O

NN

N

N

H
N

N
H

O

N

Cl

Cl

O

 

0.25 5.397 5.892 -0.495 

 Fluconazole 1 7.000   

Expt. = Experimental activity, Pred. = Predicted activity; a = 

Compound concentration in micro mole required to inhibit 

growth by 50%; b = –Log (PMIC50 X 10-6): Training data set 

developed using MLR; T = Test Set, Test organism= 

Aspergillus niger (ATCC 6275). 

Table 2: Statistical parameters of MLR and PLS 

Parameters MLR PLS 

n 25 25 

       df 20 21 

r2 0.7632 0.7666 

q2 0.4434 0.4332 

F test 16.1183 22.9938 

r2 se 0.4733 0.4585 

q2 se 0.7256 0.7146 

pred_r2 1.8003 1.6766 

pred_r2se 1.2818 1.2531 

MLR = Multiple Linear Regression, PLS = Partial Least 

Squares, n = number of molecules of training set, Df =degree 

of freedom, r2 = coefficient of determination, q2 = cross 

validated r2, pred_r2 = r2 for external test set, pred_r2se = 

coefficient of correlation of predicted data set. 
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Fig.1 Graph of Actual vs. Predicted activities for training and 

test set molecules from the Multiple Linear Regression 

model. (A) Training set (Red dots) (B) Test Set (Blue dots). 

 
Fig. 2: Plot of percentage contribution of each descriptor in 

developed MLR model explaining variation in the activity. 

 
Fig. 3: Graph of Actual vs. Predicted activities for training 

and test set molecules by Partial Least Square model. (A) 

Training set (Red dots) (B) Test Set (Blue dots). 

 
Fig. 4: Plot of percentage contribution of each descriptor in 

developed PLS model explaining variation in the activity. 

IV. CONCLUSION 

In conclusion, the model developed to predict the 

structural features of 1,2,4-triazole derivatives to display 

antifungal activity against Aspergillus niger, reveals useful 

information about the structural features requirement for the 

molecule. In this QSAR analysis, Partial Least Squares (PLS) 

method is giving very significant results. The results revealed 

that the alignment independent (AI) descriptors have greatly 

contributed for the variation in the biological activity of 

compounds. The results obtained from QSAR study consider 

not only wide range of structures, but also various 

physico-chemical interactions involved in enzyme inhibitor 

complex. The present study is more versatile than the earlier 

reported methods. The QSAR results obtained are in 

agreement with the observed SAR of 1,2,4-triazole 

derivatives studied. Hence the model proposed in this work is 

useful and can be employed to design novel 1,2,4-triazole 

derivatives as promising anti-fungal agents. 

ACKNOWLEDGMENT 

The authors are thankful to The Principal, K.L.E.University’s 

College of Pharmacy, Hubballi, for providing necessary 

facilities to carry out this research work. Authors also express 

their gratitude to Director and Principal, KIMS, Hubballi. 

REFERENCES 

[1] Walsh, T. J.; Gonzalez, C.; Roilides, E.; Mueller, B. U.; Ali, J. N.; Lewis, 

L. L.; Whitcomb T. O.; Marshall D. J.; Pizzo P. A. Clin. Infect. Dis. 1995, 20, 

900-906. 

[2] Takrouri, K.; Oren, G., Polacheck,  I.; Sionov, E.; Shalom, E.; 

Katzhendlier, J,; Srebnik, M. J. Med. Chem. 2006, 49, 4879-4885.  

[3] Hawser, S; Islam, K. J. Antimicrob. Chemother. 1999, 43, 411-413. 

[4] Hunashal, R.; Ronad, P.; Maddi, V.; Satyanarayana, D.; Kamdod, M. 

Inter. J. Drug Design Drug Disc. 2010, 1, 107-108. 

[5] Hunashal, R. D.; Ronad, P.M.; Maddi, V.S.; Satyanarayana, D.; 

Kamdod, M.  Arab. J. Chem. 2014, 7, 1070-1078. 

[6] Hunashal, R. D.; Satyanarayana, D.; Maddi, V. S. E J. Chem. 2012, 9 (3), 

1206-1212. 

[7] Sheng, C.; Zhang, W.; Ji, H.; Zhang, M.; Song, Y.; Xu, H.; Zhu, J.; Miao, 

Z.; Jiang, Q.; Yao, J.; Zhou, Y.; Zhu, J.; Lu, J.; J. Med. Chem. 2006, 49, 2512. 

[8] Talele, T.T.; Kulkarni, V.M.; J. Chem. Inf. Comput. Sci. 1999, 39, 204. 

[9] Ji, H.; Zhang, W.; Zhang, M.; Zhou, Y.; Zhang, M.; Zhu, J.; Song, Y.; Lu, 

J.; Lu, J.; Zhu, J.; J. Med. Chem. 2000, 43, 2493. 

[10] Fratev, F.; Benfenati, E.; J. Chem. Inf. Model. 2005, 45, 634. 

[11] Talele, T.T.; Kulkarni, S.S.; Kulkarni, V.M.; J. Chem. Inf. Comput. Sci. 

1999, 39, 958. 

[12] Tafi, A.; Anastassopoulou, J.; Theophanides, T.; Botta, M.; Corelli, F.; 

Massa, S.; Artico, M.; Costi, R.; Di Santo, R.; Ragno, R.; J. Med. Chem. 

1996, 39, 1227. 

[13] Palkar, M. B.; Noolvi,M. N.; Patel, H. M.; Maddi, V. S.; Nargund, 

L.V.G. Inter. J. Drug Design  Disc. 2011, 2(3), 559-574. 

[14] Sriram, D.; Yogeeswari, P.; Basha, J.S.; Radha, D.R.; Nagaraja, V. 

Bioorg. Med. Chem. 2005, 13, 5774-5778. 

[15] CLSI / NCCLS guidelines. Methods for Dilution Antimicrobial 

Susceptibility Tests for Bacteria that grow aerobically; Approved Standard; 

7th Ed., 2006. 

[16] Murry, P. R.; Baron, E. J.; Pfaller, M.A.; Tenover,F. C.; Yolken R. H. 

Am. Soc. Microbiol.; Woods,G.L., Ed.; Washington Press: Washington, 

DC,USA, 1995. 

[17] McFarland, J. J. Am. Med. Assoc. 1907, 14, 1176-1178. 

 

 

 



3906 Int J Pharm Sci Nanotech Vol 10; Issue 6 November December 2017 

Research Paper 

 

Incidence of Polypharmacy in Type 2 Diabetic Patients in a 
Rural Tertiary Care Teaching Hospital in South India 
M. Kumaraswamy1, Renukaradhya Chitti1*, Ankit Acharya2, Vinay C H2, Keshav Dhakal3, 
Madan Rayamajhi1, Azad Moidul Islam1 and Faruk Azad Kibria1 
1Department of Pharmacy Practice, Sri Adichunchanagiri College of Pharmacy, Karnataka- 571448 
2Department of Pharmaceutics, Sri Adichunchanagiri College of Pharmacy, Karnataka- 571448; 3Department of 
Pharmacology, Asian College for Advance Studies, Kathmandu, Nepal; and 3Department of Pharmacy 
Practice,  KLE University's College of Pharmacy, Hubli Karnataka, India. 
Received July 27, 2017; accepted August 30, 2017  

ABSTRACT 

Type 2 diabetes mellitusis a serious metabolic disorder 
with high prevalence rate throughout the world, especially 
in India. Due to the co-morbid conditions, there is 
necessity of polypharmacy among diabetes patients. The 
objective of this study was to assess the incidence of 
polypharmacy in type-2 diabetic patients admitted to 
general medicine units in a typical tertiary hospital in India. 
A prospective and observational study was conducted 
among type-2 diabetic inpatients for the period of 9 
months. A total of 152 patients were enrolled; female 90 

(59%) patients predominated over males 62 (41%) patients. 
Maximum participants were illiterate (65%) from very low 
income families (58%). Out of 152 patients, 128 (84%) 
patients experience polypharmacy as part their treatment 
regimen. Polypharmacy was noted with a range of 4 to 8 
drugs per prescription. In patients with age group of 51-60, 
61-70 and 70 above, including females, smokers, alcohol 
users, co-morbidity was positively associated with 
polypharmacy, indicating that diabetes is associated with a 
variety of other conditions.    

KEYWORDS: Diabetes mellitus; Polypharmacy; Co-morbidity; type-2 diabetes.  

Introduction 

Diabetes mellitus is a group of metabolic disorders 
characterized by hyperglycemia (high blood sugar); is 
associated with abnormalities in carbohydrate, fat and 
protein metabolism; and results in chronic complications 
including micro-vascular, macro-vascular and 
neuropathic disorders because of inadequate production 
of insulin or body’s cell fails to respond properly to 
insulin or both (Mohan et al., 2007). The prevalence of 
diabetes worldwide is projected to reach 382 million 
people suffering  between the age of 40 to 59 by 2035, 
and 80% of them are living in low middle income 
countries.  In India, the prevalence of diabetes is 
increasing. According to the Diabetes atlas 2006 
published by the International Diabetes Federation, the 
number of people with diabetes in India is currently 
around 40.9 million is expected to rise to 69.9 million by 
2025 (Ong et al., 2008). 

A recent study in the U.S. finds that only 13.2% of 
people with diabetes achieved target levels for all three 
risk factors (Choe et al., 2005). Uncontrolled DM leads to 
various short-term as well as long term, microvascular 
and macrovascular complications. Hence, the patient 
may be taking multiple medications to treat several 
coexisting conditions.  For example, a patient with Type-
2 diabetes and existing coronary heart disease who has  

received a resent coronary stent for myocardial 
infarction. It is not unreasonable or uncommon for this 
patient to be on 6-9 medications to reduce his or her long-
term risk for diabetes complications and secondary 
coronary events. Therefore, the adequate Polypharmacy 
consideration in each step will help in maximizing the 
medication adherence among the type-2 diabetic patients 
and helps in optimizing the quality of life of patients and 
effective medical and other care (Hilmer, 2008). 

Therefore, this study was conducted to determine the 
incidence of polypharmacy and problems associated with 
polypharmacy in diabetes patients in a tertiary hospital 
in India.  

Materials and Methods 

This study was conducted in general medicine wards 
at Adichunchanagiri Hospital and Research Center, B.G. 
Nagara-571448, India.  

Study Criteria 

Inclusion criteria: All type-2 diabetes mellitus in-
patients (of either sex) admitted in general medicine 
wards with minimum of one year history of diabetes 
mellitus with or without co-morbidity condition and the 
patients who is willing to participate in the study were 
enrolled. 
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Exclusion criteria: Unconsciousness and severely 
disabled who cannot be interviewed, paediatric patients, 
critically ill patients and cognitive deficits patients.  

Study procedure: Before conducting the study, Ethical 
clearance was obtained from the Institutional Ethical 
Committee of AH & RC, B.G. Nagara. A prospective and 
observational study was conducted and the patients who 
satisfied the inclusion criteria were enrolled in the study. 
The clinical pharmacist had reviewed the patient case 
notes, medication chart, laboratory data and other 
relevant documents. A suitably designed data collection 
form used to record all the necessary data including 
patient demographic details, patient medication history, 
and reason for admission, any allergic reaction, 
medication details and lab investigations. In this if any 
harmful medication errors were observed, interventions 
were done. The collected data were subjected to various 
statistical tests. 

Results and Discussion  

The study was a prospective and observational study. 
A total of 152 type-2 diabetes mellitus patients admitted 
in general medicine wards with minimum of one year 
history of diabetes mellitus with or without co-morbidity 
condition were enrolled in the study during the period of 
July 2016 – April 2017. In the present study, we 

considered poly pharmacy as prescription containing 5 or 
more than 5 drugs. The overall incidence of poly 
pharmacy in the study population (type-2 diabetes 
patients) admitted to general medicine units was found 
to be 82.89%. The incidence of poly pharmacy in the 
study population is shown in Table 1. 

TABLE 1  

Incidence of poly pharmacy in study patients in India.  

Number of drugs Frequency (n) Percentage (%) 

<5 drugs 26 17.11 
≥5 drugs 126 82.89 

Total 152 100 

Table 2 shows that there is association of poly 
pharmacy with those patients who had smoking habit 
(OR = 1.612, 95% CI: 0.753-3.442), alcohol habit (OR = 
1.561, 95% CI: 0.7175-3.396), business (OR = 1.455, 95% 
CI: 0.3773-5.607), co-morbid with hypertension plus 
dyslipidemia (OR = 3.00, 95% CI: 1.133-7.941), and 
hypertension plus thyroid (OR = 4.00, 95% CI: 1.184-
13.576), and female were highly associated with poly 
pharmacy compared to male (OR = 1.242, 95% CI: 0.406-
1.597).  

Present study also showed that there was significant 
association between poly pharmacy and DDI (Table 3;        
P < 0.001). 

TABLE 2 

Association between patient characteristics and poly pharmacy in India.  

Characteristics 
Number of drugs used 

P value OR 95% CI <5 drug users (n=26) ≥ 5 drug users (n=126) 
Gender n % n %
Male 9 14.51 53 85.48 1.000 0.9757 0.481-2.533

Female 17 18.88 73 81.11 0.591 1.242 0.406-1.597
Age in year

31-40 03 11.11 24 88..88 0.133 0.2051 0.264-1.585
41-50 03 11.11 24 88.88 0.771 0.6667 0.1859-2.391
51-60 06 18.18 27 81.81 0.794 1.185 0.442-3.178
61-70 10 21.73 36 78.26 0.374 1.481 0.649-3.382
>70 04 21.05 15 78.94 0.520 1.442 0.4343-4.658

Education
Illiterate 16 16.32 82 83.67 1.000 1.041 0.521-2.076
Primary 04 10.52 34 89.47 0.6089 0.6275 0.2038-1.931

Secondary 04 36.36 07 63.63 0.6887 1.185 0.2409-5.832
Degree 02 40.00 03 60.00 0.1921 3.556 0.5819-22.432

Occupation
Employed 06 23.07 20 76.92 0.3955 1.600 0.5819-4399

Unemployed 01 16.66 05 83.33 1.0000 1.067 0.1192-9.544
Farmer 12 11.32 94 88.67 0.5972 0.8116 0.3984-1.654

Business 03 21.42 11 78.57 0.7038 1.455 0.3773-5.607
Habits

Smoking 13 23.21 43 76.78 1.0612 1.612 0.753-3.442
Alcohol 12 66.64 41 77.35 0.2955 1.561 0.7175-3.396

TABLE 3  

DDIs and their association with poly pharmacy in India.  

Number of Drugs 
Drug interaction P value 

Present Absent 

< 0.0001 

Frequency % Frequency % 
<5 12 7.89 14 9.21

6-10 83 54.60 1 0.65
>11 42 27.63 0 00

Total 137 90.12 15 9.86
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Polypharmacy, defined for this study as the 
concurrent use of five or more drugs, was high in this 
study (126 out of 152 patients). This higher number can 
be attributed to the fact that the patients admitted to our 
hospital were elderly patients (age above 50 were 98 
(64.47%) with multiple co-morbidities (diabetes with 
hypertension or hyperlipidemia or asthma or 
combination of these diseases) and would probably be 
prescribed additional medications to their usual ones in 
order to treat an acute condition. We also observed 
incidence of poly pharmacy was higher with female 
patients compared to male patients. With increase in age 
poly pharmacy also increased, this might be the number 
of comorbid conditions in elderly patients.  In such cases, 
there is vital role of pharmacist where they can monitor 
prescription and also suggested physician about adverse 
drug reaction and DDI. 

Among the patients enrolled in this study, 126 
(82.89%) were poly pharmacy and remaining were non-
poly pharmacy (17.11%).  Among the patients enrolled, 
20.21% of 61 to 70 years age was poly pharmacy. This 
study was supported by Srivatsa et al., (2016) study, 
where they reported 74% patients aged between 61 to 70 
years with female preponderance (64%) were poly 
pharmacy. In contrast to ourstudy, Ayesha et al., (2012) 
reported from 60-69years age group and male 
preponderance. This result may indicate improving 
health awareness among female population.  

In our study, polypharmacy was noted with the 
average number of 6.48 ± 2.6 drugs per prescription. 
Srivatsa et al. supported the present study; they reported 
5.29 ± 2.4 drugs per prescription. In contrast to our 
results, Ayesha et al reported 8.42 ± 2.4 drugs per 
prescription. Reduction in the average number of drugs 
per prescription indicates efforts towards optimization of 
therapy in our hospital. As the number of drug increases, 
the risk of adverse drug reactions, side effects, cost and 
potential drug-drug interactions in the patients, so 
appropriate efforts should be made to rationalize 
prescribing practice.  

In our study, we also evaluated the factors associated 
with poly pharmacy in type-2 DM patients and data is 
shown in Table 2. The positive correlates were found to 
be higher age group of 51-60, 61-70 and >70 years, 
females,  patients having primary, PUC and degree level 
of education, smoking and alcohol habits, cumulative co-
morbidities, mainly hypertension & dyslipidemia, 
hypertension & thyroid. This reflects the general 
affliction pattern in Indian patients with cardiovascular 
disorders taking the lead. Our result was supported by 
Hajjar et al (2007), where they described increased age, 
white race, education, poorer health, hypertension, 
diabetes, gout were mainly associated with poly 
pharmacy.  

In the present study, female participants were 1.2 
times more risk of encountering poly pharmacy compared 
to male patients. Patients of age group 51-60, 61-70 and 
> 70 years were 1.1, 1.4 and 1.4 times higher risk of  
 
 

encountering poly pharmacy. This might be fact that 
with increase in age co-morbid conditions also increases 
and resulted in poly pharmacy. Smoking and alcohol 
habits are also strongly associated with poly pharmacy. 
In contrast to our results, Antonelli et al. (2007) reported 
patients with smoking and alcohol addiction could be 
responsible for their negative association with poly 
pharmacy.   

In this study we categorize number of drug prescribed 
in three categories i.e. <5 drugs, 6-10 drugs and >11 
drugs. From the obtained data, it was observed that as 
the number of drug is less the chance of interaction was 
also less and vice versa. Out of 137 DDI, 12 out of 26 
(46.15) in <5 drugs, 83 out of 84 (98.80%) in 6-10 drugs 
and 42 (100%) in >11 drugs showed DDI. The present 
study showed significant association between DDI and 
poly pharmacy (P <0.0001). 

Conclusions  

Diabetes and other chronic non-communicable diseases 
(NCDs) are significant public health challenges in the 
21st century. Type-2 diabetes is associated with excess 
mortality; higher health care costs, and reduced quality 
of life. In this work, the incidence of polypharmacy and 
its effect on type-2 diabetes patients were studied. Due to 
the large number of co-morbid conditions, the incidence 
of poly pharmacy was also high. Further, the study could 
be extended on medication adherence behaviour of the 
type-2 diabetes patients.  
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Formulation, characterization, and evaluation of 
orodispersible tablet of a model antidepressant 
drug
V. G. Jamakandi, Chetan Prakash Kalsannavar, S. P. Hiremath, F. S. Dasanakoppa, S. S. Kerur

Introduction

Oral drug delivery has been known for decades as the 
most widely utilized route of  administration among all the 
routes that have been explored for the systemic delivery 
of  drugs through various pharmaceutical products of  
different dosage forms. The oral route of  administration 
is considered as the most widely accepted route because 
of  its convenience of  self-administration, compactness 
and easy manufacturing accurate dosage, and most 
importantly the patient compliance. However, the most 

evident drawback of  the oral dosage forms, such as tablets 
and capsules, is difficulty in swallowing, leading to patients 
incompliance particularly in case of  pediatric and geriatric 
patients.[1] It has been reported that dysphasia (difficulty 
in swallowing) is common among all age groups and more 
specific with pediatric, geriatric population along with 
institutionalized patients, psychiatric patients and patients 
with nausea, vomiting, and motion sickness complications. 
To overcome such problems, fast disintegrating tablets 
or orally disintegrating tablets (ODTs) have emerged as 

Abstract
Introduction: Paroxetine hydrochloride is used as the antidepressant drug of the selective 
serotonin reuptake inhibitor. It is used to treat depression resistant to other antidepressants, 
depression complicated by anxiety, panic disorder, obsessive‑compulsive disorder (OCD). 
The objective of the present work is to formulate oral dispersible tablet dosage form using 
two different superdisintegrants.

Materials and Methods: Eight formulations (F1‑F8) were prepared using two 
superdisintegrants in varied concentrations. The optimized formulations (based on %CDR) 
were further formulated by sublimating agent using camphor as sublimating agent (S1, S2).

Results and Discussion: All the formulated tablets were evaluated for physicochemical 
characteristics, drug content and in vitro drug release, dispersion time, and wetting time 
and the results were within the permissible limits.

Conclusion: Orodispersible tablets of paroxetine HCl were successfully formulated by 
employing direct compression and sublimation methods. From this investigation, it can be 
concluded that stable orodispersible tablets gave maximum %CDR with 10% camphor as 
sublimating agent and 8% crospovidone as super disintegrant.

Key Words: Camphor, crospovidone, direct compression, orodispersible tablets, 
paroxetine HCl, sodium starch glycolate, sublimation, superdisintegrants
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an alternative dosage forms. These tablets are also called 
orodispersible, quick disintegrating, mouth dissolving, fast 
disintegrating, fast dissolving, rapid dissolving, porous, 
and Rapimelt tablets.

Recently, orally disintegrating tablet technology has 
been approved by the United States Pharmacopeia (USP), 
Centre for Drug Evaluation and Research. The US Food 
and Drug Administration defined orodispersible tablet 
as “A solid dosage form containing medicinal substances 
which disintegrates rapidly, usually within a matter of  
seconds, when placed upon the tongue.”[2] According 
to the European Pharmacopoeia, these ODTs should 
disintegrate/dissolve in <3 min.[2,3]

Significance

•	 Improved compliance/added convenience
•	 Ease of  administration for patients who are mentally 

ill, disabled, and noncooperative
•	 Allows high drug loading
•	 Ability to provide advantages of  liquid medication in 

the form of  solid preparation
•	 Can be designed to leave minimal or no residue in 

mouth after administration and also to provide a 
pleasant mouth feel

•	 No chewing needed.

Ideal properties of orodispersible tablets

•	 Require no water for oral administration
•	 Have a pleasing mouth feel
•	 Have an acceptable taste masking property
•	 A harder and less friable
•	 Leave minimal or no residue in mouth after 

administration
•	 Exhibit low sensitivity to environmental conditions 

(temperature and humidity).

Materials and Methods

Materials

Paroxetine HCl was obtained as gift sample from Cipla 
Pharmaceuticals Ltd., Mumbai. Crospovidone, sodium 
starch glycolate, and microcrystalline cellulose were 
obtained as gift sample from Elegant Pharma, Hubballi; 
Crystal Pharma, Hubballi.

Methods

Formulation of tablet by direct compression method
The drug was mixed with proper portion of  
superdisintegrant as mentioned in Table 1. Care should 

be taken to confirm the proper mixing of  drug and 
superdisintegrant. Then, other excipients were added. 
Then, the mixture is passed through sieve (sieve No. 44). 
Tablet weight and hardness were adjusted to 100 mg 
and 3–5 kg/cm2. Finally, the blend is subjected for 
compression using Rimek tablet punching machine.[3]

Formulation of tablet by sublimation method
The basic principle involved in preparing orodispersible 
tablets by sublimation technique is addition of  a 
volatile salt (camphor) to the tablet components 
as mentioned in Table 2. Two formulations were 
developed by varying concentration of  subliming agent, 
i.e., camphor (8–10 mg).

Accurately weighed ingredients were sifted through 
sieve No. 44 and thoroughly mixed for 10 min and 
magnesium stearate and other ingredients were added 
to the blend and thoroughly mixed. The tablets were 
compressed using Rimek tablet punching machine. The 
compressed tablets were then subjected to sublimation 
at 60°C for 30 min. The tablets were evaluated for 
disintegration time and mean tablet weight.[2,3]

Evaluation of powder blend

The powder blend obtained by direct compression and 
sublimation technique was evaluated for angle of  repose, 
bulk density, tapped density, and percentage compressibility.

Angle of repose ()
Angle of  repose is defined as the maximum angle 
possible between the surface of  a pile of  the powder and 
horizontal plane. The frictional force in a loose powder 
or granules can be measured by angle of  repose.

tan θ = h/r

Where, θ is the angle of  repose

h is height of  pile

r is radius of  the base of  pile.

Bulk density and tapped density
Both loose bulk density (LBD) and tapped bulk 
density (TBD) were determined. A quantity of  
accurately weighed powder (bulk) from each formula, 
previously shaken to break any agglomerate formed was 
introduced into a 25 ml measuring cylinder. After the 
initial volume was observed, the cylinder was allowed 
to fall under its own weight onto a hard surface from 
the height of  2.5 cm at 2 s interval. The taping was 
continued until no further change in volume was noted. 
LBD and TBD were calculated using following formula:
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LBD = weight of  the powder/volume of  packing

TBD = weight of  the powder/tapped volume of  the 
packaging

Carr’s compressibility index
The compressibility index of  the powder was determined 
by Carr’s compressibility index.

( ) TBD – LBD
Carr’s index % = × 100

TBD

Evaluation of tablets

Shape and color of tablets
Uncoated tablets were examined under a lens for the 
shape of  the tablet and color was observed by keeping 
the tablets in light.[4,5]

Hardness
The force required to break a tablet in a diametric 
compression, i.e., hardness or tablet crushing strength, 
was measured using Monsanto tablet hardness tester. 
The hardness was measured in terms kg/cm2.[4,5]

Thickness
Thickness of  tablet was measured using vernier calipers. 
Three tablets were selected at random from each batch 
and average thickness in mm was reported.

Weight variation
Twenty tablets from each batch were selected at a 
random and average weight was determined. Then, 
individual tablets weighed were compared with average 
weight.

Friability
It is the phenomenon whereby tablet surfaces are 
damaged and/or show evidence of  lamination or 
breakage when subjected to mechanical shock or 
attrition. The friability of  tablets was determined using 
Roche friabilator. It is expressed in percentage (%). Ten 
tablets were initially weighed (Winitial) and transferred 
into friabilator. The friabilator was operated at 25 rpm 
for 4 min or run up to 100 revolutions. The tablets were 
weighed again (Wfinal). The percentage friability was 
then calculated by,

initial final

initial

–
= × 100

W W
F

W

% Friability of  tablets <1% is considered acceptable.

In vitro disintegration time

The test was performed using disintegration apparatus. 
A tablet was placed in each of  six tubes of  the apparatus 
and one perforated plastic disc was added to each tube. 
The time in seconds taken for complete disintegration 
of  the tablet with no palatable mass remaining in the 
apparatus was noted.

In vitro dispersion time

In vitro dispersion time was measured by dropping a 
tablet in a 10 ml measuring cylinder containing 6ml 
buffer solution simulating saliva fluid (pH 6.8).[5,6]

Dissolution studies

In vitro release studies were carried out using tablet USP 
XXIII type dissolution test apparatus.

Table 1: Formulation table of paroxetine HCl by direct compression method
Ingredients F1 F2 F3 F4 F5 F6 F7 F8
Paroxetine HCl 10 10 10 10 10 10 10 10
Crospovidone 2 4 6 8 - - - -
Sodium starch glycolate - - - - 2 4 6 8
Microcrystalline cellulose pH 102 74.5 72.5 70.5 68.5 74.5 72.5 70.5 68.5
Aspartame 1 1 1 1 - - - -
Sodium saccharin - - - - 1 1 1 1
Purified talc 10 10 10 10 10 10 10 10
Magnesium stearate 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Total weight 100 100 100 100 100 100 100 100

Table 2: Formulation table of paroxetine HCl by 
sublimation method
Ingredients S1 S2
Paroxetine HCl 10 10
Camphor 8 10
Crospovidone 6 6
Sodium starch glycolate - -
Microcrystalline cellulose pH 102 62.5 60.5
Aspartame 1 1
Sodium saccharin - -
Purified talc 10 10
Magnesium stearate 2.5 2.5
Total weight 100 100
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Percentage cumulative drug release was plotted against 
time in minutes to obtain dissolution profile.[4-6]

Stability studies

The purpose of  stability testing is to provide evidence on 
how the quality of  a drug substance or drug product varies 
with time under the influence of  a variety of  environmental 
factors such as temperature, humidity, and light and enables 
recommended storage conditions, retest periods, and shelf  
lives to be established. ICH specifies the length of  study 
and storage conditions.
•	 Long‑term testing 25°C ± 2°C/60% relative 

humidity (RH) ±5% for 12 months
•	 Accelerated testing 40°C ± 2°C/75% RH ±5% for 

6 months.

In the present study, stability studies were carried out 
at 40°C ± 2°C/75% ±5% RH for a specific period up to 
28 days for the selected formulations.[6]

Results and Discussion

Ten formulations of  paroxetine HCl were prepared 
with different concentrations of  two individual 
superdisintegrants crospovidone and sodium starch 
glycolate. For each formulation, blend of  drug and 
excipients were prepared and evaluated. The formulated 
blends were evaluated with various parameters as 
explained earlier. The angle of  repose was in the 
range from 22°78’ to 29°35’ indicating good flow 
property. The bulk density and tapped density were 
in the range of  0.516 ± 0.001–0.566 ± 0.001 g/cc and 
0.628 ± 0.002–0.680 ± 0.001 g/cc.[2,3] The compressibility 
index and Hauser’s ratio were in the range of  
12.05 ± 0.01–20.11 ± 0.005 and 11.59–16.79 indicating 
good flow property. The powder blend was compressed 
using direct compression and sublimation technique. The 
compressed tablets were evaluated for physical properties 
and the results are in permissible limits. The hardness 
was in the range of  2.96 ± 0.11–3.76 ± 0.25 kg/cm2. 
Uniformity of  weight was found to be in the range of  
98.04 ± 0.6%mg or 102.34 ± 0.98%mg. The friability 
of  all the formulation was within 1%, and they were in 
the range of  0.04% ±0.002%–0.38% ±0.001% indicating 
a good mechanical resistance of  tablets. The wetting 
time for all the formulated tablets was in the range of  
9.3 ± 0.57–33 ± 1.00 s as shown in Table 3. The in vitro 
drug release for formulations F1, F2, F3, F4, F5, F6, 
F7, and F8 showed 70.8%, 80.5%, 93.4%, 95.6%, 74.9%, 
78.9%, 76%, and 84.6% of  drug release, respectively, 
and S1 and S2 showed 96.7% and 97.5% of  drug release 
as shown in Figures 1-3.[4,7] The disintegration time 

and drug content of  all the formulated tablets were 
found to be in the range of  9 ± 1.001–30 ± 2.001 s and 
95.90%–99.10% as shown in Table 3. The thickness 
was in the range of  3.05 ± 0.023–3.54 ± 0.031 mm as 
shown in Table 3.[5]

Conclusion

In the present study, two techniques direct compression 
and sublimation technique were evaluated for their 
potential for the development of  ODTs. From the 
results obtained, it can be concluded that the sublimation 
method serves to be better method for this purpose. 
Two types of  superdisintegrants were used, namely, 
crospovidone and sodium starch glycolate. It can 
be concluded from the study that F4 formulation 
and S2 formulation of  oral dispersible tablets using 

Figure 1: Cumulative drug release for formulation F1 to F4

Figure 2: Cumulative drug release for formulation F5 to F8

Figure 3: Cumulative drug release for formulation S1 to S2
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Table 3: Wetting time, water absorption ratio, in vitro disintegration time, drug content uniformity, and 
thickness (F1 to F8 and S1 to S2)
Formulation 
code

Wetting time, 
n=3 (s)

Water 
absorption ratio

In vitro disintegration 
time (s)

Drug 
content (%)

Uniformity of thickness, 
n=10 (mm)

F1 33±1.00 39.3±1.253 11.6±0.577 96.15 3.11±0.021
F2 10±1.00 32.16±1.412 9.3±0.577 95.90 3.05±0.038
F3 9±1.00 30.32±1.463 11.6±0.577 99.10 3.05±0.023
F4 9.3±0.57 47.14±2.246 9.3±0.577 98.25 3.19±0.060
F5 32±1.00 41.64±0.779 30±2.001 99.32 3.06±0.083
F6 33±1.00 44.64±1.145 24.6±1.154 96.50 3.07±0.029
F7 27±1.00 36.06±2.463 27±1.001 97.43 3.18±0.033
F8 32±1.00 29.92±2.263 21±1.001 98.90 3.45±0.011
S1 10±1.00 26.78±1.766 9±1.001 98.45 3.54±0.031
S2 10±2.00 44.03±1.120 9±1.001 97.56 3.46±0.027

crospovidone as a superdisintegrants showed improved 
solubility, and hence, better disintegration.
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Design, formulation, and evaluation of delayed 
release oral dosage form of proton pump 
inhibitor
V. G. Jamakandi, Kiran Ashok Kubasad, Subrata Kundu1, F. S. Dasankoppa

Introduction

Pellets for the pharmaceutical applications are defined as 
spherical/semi spherical, free flowing solid units with a 
narrow size distribution, typically varying in diameter 
between 500 and 1500 µm. These multi-particulates 
spread uniformly throughout the gastrointestinal 
tract, resulting in less variable bioavailability and a 

reduced risk of  local irritation. Coated pellets are 
most frequently used for oral controlled drug delivery 
compared to coated tablets and capsules.[1,2]

Proton pump inhibitors are anti secretory agents 
used in the treatment of  gastric and duodenal ulcers, 
gastroesophageal reflux disease, and Zollinger–Ellinson 

Abstract
Background: A proton pump inhibitor is an acid labile drug which degrades at stomach pH 
1.2. Delayed release pellets were prepared to stabilize the formulation applying an enteric coat.

Objective: the objective of the study was to design, formulation and evaluation of delayed 
release oral dosage form of proton pump inhibitor. 

Materials and Methods: Twelve different formulations of pellets were prepared by fluid bed 
technology (bottom spray technique) using different polymers for different coating processes 
namely seal coat (HPMC); drug coat (HPMC); barrier coat (Ethyl cellulose) and enteric 
coat (HPMC Phthalate). The formulated pellets were evaluated.

Results: FTIR studies revealed that there was no physic‑chemical interaction between drug 
and excipients. Micromeritic property study for pellets revealed that the values were within 
the permissible limits. The pellets were filled into the capsules and evaluated for drug content, 
%loss on drying, weight variation and in vitro dissolution. 

Conclusion: The filled weight of the capsule was in the pharmacopeail limits, the 5 drug content 
of all the formulation was fund to be in the range of 97‑99 % and the % LOD was less that 35. 
F1‑F12 formulations exhibited a release in a range of 60‑90.37% in 45 min at PH 6.8.Optimized 
Formulation F10 Exhibited maximum release of 90.37% in 45 min . The barrier coat of the 
all the formulations effectively prevented the release of the drug in the stomach. The stability 
study revealed that the formulation F10 was stable when stored at 30ºC±2ºC/65±5% RH for 
one month.

Key Words: Bottom spray, film formation, fluid bed technology, proton pump inhibitor pellets
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syndrome. Rabeprazole sodium is acid-labile and require 
on enteric coating to protect them from degradation in the 
stomach when given orally. However, this leads to delayed 
absorption and onset of  action. Rabeprazole sodium belongs 
to the class of  benzimidazole having oral bioavailability 
of  52%. Hence, present study aims at formulating and 
evaluating delayed release pellets of  rabeprazole sodium.[3]

Fluid bed processing helps to attain the granulation, 
coating, and drying of  a product, so that uniform coating 
and drying takes place. The principle involved in such 
techniques may be either by bottom spray or top spray 
or tangential spray process. These principles depend 
on the positioning of  the spray gun in the equipment. 
The top spray process helps in achieving the uniform 
palletization or granulation. The bottom spray process 
uses a Wurster coating unit for the spray.[4,5]

Materials and Methods

The materials used in this study were gifted by VerGo 
Pharma Research Laboratories Pvt. Ltd, Verna, Goa.

Drug, sugar spheres, hydroxy propyl methyl cellulose, 
mannitol, talc, ethyl cellulose, magnesium stearate, 
hydroxyl propyl methyl cellulose phthalate, diacetylated 
monoglycerate, isopropyl alcohol, dichloromethane, 
ethanol, acetone, water.

Analytical studies

Standard calibration curve
Standard calibration curve of  drug was carried out in 
pH 8 0.06M tris buffer solution. One hundred milligrams 
of  drug was weighed and dissolved in 100 ml of  solution; 
further dilutions were made in order to achieve solutions 
within Beer’s range of  2–18 µg/ml. The absorbance of  each 
concentration was measured at 292 nm. This procedure was 
performed in triplicate to validate calibration curve.

Compatibility study
Prior to the development of  dosage forms the 
preformulation study was carried out. The drug and 
the excipients must be compatible with one another 
to produce safe and stable formulation. The physical 
mixture of  drug and excipients (1:1 ratio) was taken for 
compatibility studies using Fourier transform infrared 
spectroscopy (FTIR).[6]

Optimization of excipients by film formation study

Polymers were selected for the formulation based on 
the film formation study using different solvents. The 

Table 1: Composition of seal coating (F1-F12)
Ingredients Concentration (mg/capsule)
Sugar spheres 30/35 110
HPMC 2.75
Pearlitol 1.79
Purified talc 0.95
Purified water (10% dispersion) q.s.
HPMC: Hydroxypropyl methylcellulose

Table 2: Composition of drug coating (F1-F12)
Ingredients Concentration (mg/capsule)
Seal coated pellets 115.49
API 10
HPMC 2.45
Meglumine 1.94
IPA: MDC (50:50) q.s.
API: Active pharmaceutical ingredient, HPMC: Hydroxypropyl methylcellulose, 
IPA: Isopropyl alcohol, MDC: Methylene dichloride

Table 3: Composition of barrier coating
Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
Drug coated pellets 129.8 129.8 129.8 129.8 129.8 129.8 129.8 129.8 129.8 129.8 129.8 129.8
Ethyl cellulose 2 6 2 6 6 6 2 6 2 2 6 2
Meglumine 3 3 0.5 3 3 0.5 0.5 0.5 3 3 0.5 0.5
Magnesium stearate 0.25 0.25 0.25 2 0.25 2 2 2 2 2 0.25 0.25
IPA: MDC (50:50) q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s.
IPA: Isopropyl alcohol, MDC: Methylene dichloride

Table 4: Composition of enteric coating
Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
Barrier coated 
pellets

135.13 139.13 132.63 140.88 139.13 138.38 134.38 138.38 136.88 136.88 136.63 132.63

HPMC phthalate 40 40 20 20 20 40 20 20 20 40 40 40
Diacetylated 
monoglycerate

1 1 0.5 0.5 0.5 1 0.5 0.5 0.5 1 1 1

Purified talc 5.6 5.6 2.8 2.8 2.8 5.6 2.8 2.8 2.8 5.6 5.6 5.6
Acetone: 
ethanol (50:50)

q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s.

HPMC: Hydroxypropyl methylcellulose
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Preparations of coating solutions

Seal coat
Hydroxypropyl methyl cellulose was dissolved in water. 
Pearlitol which acts as a pore forming agent was added 
to the above solution. An antisticking agent purified talc 
was added to the above mixture to form a homogenous 
dispersion of  10% w/v [Table 1]. 

Drug coat
Magnesium oxide was dissolved in isopropyl 
alcohol(IPA) in a homogenizer. Hydroxypropyl 
methyl  cel lulose (HPMC) was dissolved in 
dichloromethane (methylene chloride [MDC]). Both the 
solutions were mixed homogenously using conventional 
stirrer. Active pharmaceutical ingredient (API) was 
added to the mixture to form 10% w/v dispersion. IPA 
and MDC were used in the ratio of  50:50 [Table 2].

Barrier coat
Magnesium oxide was mixed in IPA using homogenizer. 
Ethyl cellulose mixed in MDC using a conventional 
stirrer. Both the above solutions were mixed 
homogenously using a conventional stirrer followed 
by the addition of  magnesium stearate. IPA and MDC 
were used in a ratio 50:50 [Table 3].

Enteric coat
HPMC Phthalate was dissolved in MDC in a stainless 
steel container. Purified talc was dissolved in IPA. 
Both the solutions were mixed homogenously using 
conventional stirrer. To the mixture diacetylated 
monoglycerate which acts as a plasticizer was added and 
mixed thoroughly to get 8% w/v dispersion [Table 4].

Procedure
The prepared coating solutions were sprayed on 
sugar spheres in fluid bed processor. Bottom spray 

film formation study was carried out in Petri plates for 
all four types of  coating processes (seal coat, drug coat, 
barrier coat, and enteric coat). Solutions of  different 
concentrations of  excipients were prepared and 
solutions were kept overnight for drying. Films were 
evaluated for different parameters such as color, texture, 
appearance, and roughness.[7]

Formulation design

Twelve formulations were prepared in fluid bed 
processor using bottom spray technique.

Selection of core material
Core was selected based on the reference product as 
a reference. Nonperial seed or sugar spheres of  size 
500–600 µ were selected for the formulation.

Formulation method
The formulation includes different types of  coating 
process on a core material namely seal coat, drug coat, 
barrier coat, and enteric coat.

Table 5: Micromeritic properties: Angle of repose, bulk density, tapped density, Carr’s index, Hausner’s 
ratio
Formulations Angle of repose (θ) Bulk density (g/cm3) Tapped density (g/cm3) Carr’s index (%) Hausner’s ratio
F1 26.700±0.458 0.775±0.003 0.837±0.003 7.320±0.633 1.047±0.002
F2 27.633±0.351 0.764±0.002 0.832±0.002 8.023±0.332 1.047±0.005
F3 25.366±0.404 0.767±0.002 0.843±0.002 8.973±0.285 1.071±0.008
F4 28.633±0.472 0.774±0.003 0.823±0.002 5.903±0.651 1.056±0.004
F5 32.633±0.472 0.755±0.003 0.861±0.003 12.296±0.388 1.140±0.004
F6 33.666±0.416 0.744±0.002 0.850±0.002 12.453±0.331 1.142±0.006
F7 34.333±0.416 0.727±0.003 0.837±0.002 13.170±0.056 1.148±0.003
F8 31.566±0.251 0.735±0.002 0.844±0.035 12.976±0.123 1.147±0.003
F9 36.033±0.208 0.716±0.003 0.845±0.002 15.263±0.482 1.176±0.004
F10 33.600±0.360 0.704±0.003 0.818±0.001 14.003±0.325 1.163±0.004
F11 32.300±0.360 0.711±0.003 0.823±0.003 13.780±0.208 1.157±0.005
F12 31.033±0.251 0.709±0.002 0.832±0.001 14.780±0.208 1.174±0.004

Table 6: Postformulation: Weight variation, drug 
content, percentage loss on drying
Formulations Weight 

variation 
(mg) (n=20)

Drug content Percentage 
loss on 
drying

F1 233.667±0.175 99.366±0.208 1.81
F2 237.567±0.326 98.766±0.251 1.62
F3 207.548±0.304 97.433±0.208 1.45
F4 216.469±0.394 97.350±0.100 2.00
F5 214.329±0.381 98.566±0.208 2.13
F6 236.397±0.370 99.133±0.057 1.84
F7 209.460±0.390 99.133±0.152 1.75
F8 213.376±0.661 96.800±0.100 1.91
F9 212.466±0.300 99.366±0.152 1.42
F10 235.396±0.516 98.333±0.152 1.23
F11 235.633±0.601 99.516±0.076 1.25
F12 231.582±0.512 97.633±0.152 1.45
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technique (Wurster spray) was used. % loss on 
drying (LOD) was measured after each coating process. 
% weight gain was checked to know the total percentage 
of  coat.[8]

Evaluation parameters

Micromeritic properties
Bulk density
Bulk density is the weight of  particles of  material is 
divided by the volume occupied by the particles. Bulk 
density was calculated by the following formula.[9]

Bulk density =
Weight of  the particle

Volume of  particle

Tapped density
Tapped density is the weight of  the powder to the tapped 
volume of  the powder. Tapped density is calculated by 
following formula.[9]

Tapped density =
Weight of  the powder

Tapped volume of  the powwder

Table 9: Composition for film formation of drug coat aqueous and nonaqueous
Ingredients Dispersion

D1 (5% w/v) D2 (10% w/v) D3 (15% w/v) D4 (5% w/v) D5 (10% w/v) D6 (15% w/v)
API (g) 0.7 0.7 0.7 0.7 0.7 0.7
Hydroxyl propyl methyl cellulose (g) 0.136 0.136 0.136 0.136 0.136 0.136
Meglumine (g) 0.172 0.172 0.172 0.172 0.172 0.172
Water (g) 19.15 9 5.71 - - -
Isopropyl alcohol: 
dichloromethane (50:50) (g)

- - - 19.15 9 5.71

API: Active pharmaceutical ingredient

Table 10: Composition for film formation of barrier coat 1 nonaqueous
Ingredients Dispersion

B1 (5% w/v) B2 (10% w/v) B3 (15% w/v) B4 (5% w/v) B5 (10% w/v) B6 (15% w/v) B7 (5% w/v) B8 (10% w/v) B9 (15% w/v)
Ethyl cellulose 1 (g) 0.5 0.5 0.5 - - - - - -
Ethyl cellulose 2 (g) - - - 0.5 0.5 0.5 - - -
Ethyl cellulose 3 (g) - - - - - - 0.5 0.5 0.5
Meglumine (g) 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Magnesium 
stearate (g)

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

Isopropyl alcohol: 
dichloromethane 
(50:50) (g)

19 9 5.66 19 9 5.66 19 9 5.66

Table 7: Composition for film formation of seal coat 1 aqueous
Ingredients Dispersion

S1 (5% w/v) S2 (10% w/v) S3 (15% w/v) S4 (5% w/v) S5 (10% w/v) S6 (15% w/v)
Hydroxy propyl methyl 
cellulose (g)

0.5 0.5 0.5 - - -

Hydroxy propyl cellulose (g) - - - 0.5 0.5 0.5
Pearlitol (g) 0.25 0.25 0.25 0.25 0.25 0.25
Purified talc (g) 0.25 0.25 0.25 0.25 0.25 0.25
Water (g) 19 9 5.6 19 9 5.6

Table 8: Composition for film formation of seal coat 2 nonaqueous
Ingredients Dispersion

S7 (5% w/v) S8 (10% w/v) S9 (15% w/v) S10 (5% w/v) S11 (10% w/v) S12 (15% w/v)
Hydroxy propyl methyl cellulose (g) 0.5 0.5 0.5 - - -
Hydroxy propyl cellulose (g) - - - 0.5 0.5 0.5
Pearlitol (g) 0.25 0.25 0.25 0.25 0.25 0.25
Purified talc (g) 0.25 0.25 0.25 0.25 0.25 0.25
Acetone: isopropyl alcohol (50:50) (g) 19 9 5.6 19 9 5.6
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Angle of repose
It was determined by funnel method. Accurately 
weighed powder was taken in the funnel. The blend 
was allowed to flow through the funnel freely on to the 
surface. The diameter of  the powder was measured. 
Angle of  repose was calculated by using the formula.[9]

Tan θ = h/r

Where, h is the height of  the pile, r is the radius of  the 
powder cone, θ is the angle of  repose.

Compressibility index
Compressibility index of  the powder blend was 
determined by Carr’s compressibility index. It was 
calculated by the formula.[9]

Carr’s index % =
Tapped density - bulk density

Tapped density
( ) ××100

Hausner’s ratio
It is the ratio of  tapped density to bulk density. It is 
calculated by using the formula.[9]

Hausner’s ratio=
Tapped density

Bulk density

Postformulation studies

Weight variation
The weight variation test was determined by USP 
specifications. Twenty capsules were individually 
weighed and the average weight is determined. The test 
requirements are met if  none of  the individual weights 
are <90% or more than 110% of  the average.[10]

Drug content
Content of  API in pellets was determined by ultraviolet 
(UV) spectrophotometer. Crushed powder of  pellets was 
taken equivalent to the 10 mg of  the API and transferred 
into the 100 ml volumetric flask. About 0.6M Tris Buffer 
was added to the volumetric flask, and the volume was 
made up to 100 ml. Further dilution was carried out and 
the solution was measured spectrometrically at 292 nm.[9]

% Loss on drying
The moisture content of  a product at each step was 
determined by LOD instrument. Two grams of  sample 
was taken and kept it on an aluminium plate at 105°C 
for 10 min. % LOD was checked.[11]

In vitro dissolution
In vitro drug release was carried out as per the US 
Food and Drug Administration specification. In vitro Ta
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Figure 2: Fourier transform infrared spectroscopy spectra of active 
pharmaceutical ingredient and excipients

dissolution study was carried out using USP apparatus 
type II (paddle). It was carried out in 0.1N HCl for 
2 h at 75 RPM followed by pH 6.8 0.05M Phosphate 
buffer (after acid stage, add 250 ml of  0.2 mol/L 
trisodium phosphate solution) for 45 min at 60 RPM. 
Five milliliters sampling was done every 5 min for 
buffer stage. The concentration was measured using UV 
Spectrophotometer at 292 nm against blank.[12]

Stability studies
The optimized formulation was subjected for accelerated 
stability study as per the International Council on 
Harmonisation guidelines. The capsules were filled into 
60CC HDPE container and sealed. It was carried out 
in a stability chamber at 40°C/75% RH for 30 days. 
The parameters such as drug content, weight variation, 
in vitro dissolution, and % LOD were evaluated for every 
7 days.[13]

Results

Micromeritic properties such as bulk density, tapped 
density, angle of  repose, compressibility index, and 
Hausner’s ratio for all the 12 formulations were within 
the range [Table 5] and postformulation parameters 
such as weight variation, drug content, and % LOD were 

Figure 3: In vitro cumulative % drug released v/s time for formulation 
F1–F6

Figure 1: Standard calibration curve of active pharmaceutical ingredient

Figure 4: In vitro cumulative % drug released v/s time for formulation 
F7–F12

carried out [Table 6]. In vitro dissolution studies were 
carried out for all the formulations.

Discussion

From the standard curve of  API, it was observed that 
the drug obeys Beer’s law in concentration range of  
2–18 µg/ml in 0.6M Tris buffer [Figure 1]. From the 
results, it was evident that there was no major difference 
in the FTIR spetra of  API and the physical mixture 
of  the drug and excipients [Figure 2]. Film formation 

[Downloaded free from http://www.ijournalhs.org on Wednesday, December 21, 2016, IP: 117.211.56.147]



Jamakandi, et al.: Formulation and evaluation of delayed release pellets

321Indian Journal of Health Sciences  Sep-Dec 2016  Vol 9  Issue 3

Table 13: Results for stability study of F10 
formulation expose to accelerated stability 
conditions of 30°C±2°C/65±5% RH
Time (weeks) Drug content (%) Percentage CDR
1st 98.22±0.01 90.11
2nd 98.08±0.01 89.92
3rd 98.08±0.01 89.78
4th 97.99±0.01 89.64
CDR: Cumulative drug release

study was carried out for all types of  coats seal coat, 
drug coat, barrier coat, and enteric coat. The physical 
parameters of  the films were evaluated [Tables 7-12]. 
The optimized coating formula was S2 for seal coat, D5 
for the drug coat, B2 for the barrier coat and E5 for the 
enteric coat. Practical yield from each coating step was 
found to be in a range of  97–99%, the size fractions 
of  pellets were found to be 30/35 mesh, only 3–9% of  
pellets retained on mesh no. 30, and over 91–97 of  the 
pellets retained on mesh no. 35. All the formulations 
were within the pharmacopoeial limits when subjected 
to micrometric properties and postformulation 
studies [Tables 5 and 6]. In vitro dissolution studies 
were carried out, 0% release was observed in pH 1.2 and 
maximum release was found to be 90.37% within 45 min 
in pH 6.8 0.05M phosphate buffer [Figures 3 and 4]. 
Hence, F10 formulation was optimized and further 
subjected for stability studies.

Stability study revealed that optimized formulation F10 
was stable when stored at 30 ± 2°C/65 ± 5% RH for 
1 month [Table 13].
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Table 12: Composition for film formation of enteric coat nonaqueous
Ingredients Dispersion

E1 (5% w/v) E2 (10% w/v) E3 (15% w/v) E4 (5% w/v) E5 (10% w/v) E6 (15% w/v)
Hydroxyl propyl methyl 
cellulose phthalate (g)

0.8 0.8 0.8 0.8 0.8 0.8

Diacetylated 
monoglycerate (g)

0.08 0.08 0.08 0.08 0.08 0.08

Purified talc (g) 0.12 0.12 0.12 0.12 0.12 0.12
Isopropyl alcohol: 
dichloromethane (50:50) (g)

19 9 5.6 - - -

Acetone: ethanol (50:50) (g) - - - 19 9 5.6
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Design, formulation and evaluation of 
carboxy methyl tamarind based in situ gelling 
ophthalmic drug delivery system of dorzolamide 
hydrochloride
Fatima Sanjeri Dasankoppa, Seema Kujur, Hasan Pasha Nazeer Ahmed Sholapur1, Vilas G. Jamakandi

Introduction

Drug delivery in ocular therapeutics is a challenging 

problem and is a subject of  interest to scientists 
working in the multidisciplinary areas pertaining 

Abstract
Introduction: A major problem in ocular therapeutics is the attainment of optimum drug 
concentration at the site of action, which is compromised mainly due to precorneal loss 
resulting in only a small fraction of the drugs being absorbed. The effective dose administered 
may be altered by increasing the retention time of medication into the eye by using in situ 
gel forming polymeric systems.

Materials and Methods: In the present investigation, an attempt has been made to design, 
formulate, and evaluate in situ gelling‑based ophthalmic drug delivery system dorzolamide 
hydrochloride to enhance the precorneal retention and to improve the ocular bioavailability. 
In situ gel formulations are designed using carboxy methyl tamarind, a polysaccharide, was 
used with other natural polymers such as xanthan gum, gellan gum, and sodium alginate. 
The in situ gel formulations were characterized for physicochemical characters, namely 
physical appearance, pH measurement, gelling capacity, drug content estimation, rheological 
study, effect of sterilization on the viscosity, in vitro diffusion study mucoadhesive strength, 
sterility testing, preservative efficacy testing, isotonicity testing, and ocular irritation testing. 

Results and Discussion: The developed formulations exhibited sustained release of drug from 
formulations over a 9 h period, thus increased residence time of the drug. Effect of sterilization 
was studied to check the rigors of sterilization on the viscosity of the formulations. In the 
study, two optimized formulations were selected on the basis of ability to form good gelling 
with increased viscosity with a slow and prolong in vitro drug release pattern. The formulations 
were found to be nonirritating with no ocular damage or abnormal clinical signs observed. 

Conclusion: Therefore, the developed ophthalmic in situ gel by virtue of its prolonged corneal 
residence time and sustained drug release could be considered a viable alternative to the 
conventional eye drops formulation in achieving enhanced bioavailability.

Key Words: Carboxymethyl tamarind, dorzolamide hydrochloride, Draize test, in situ gel, 
mucoadhesive strength, in vitro diffusion study, rheological evaluation
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to the eye. Poor bioavailability of  drugs from ocular 
dosage form is mainly due to the precorneal loss 
factors which include tear dynamics, nonproductive 
absorption, transient residence time in the cul‑de‑sac, 
and relative impermeability of  the corneal epithelium 
membrane. Due to these physiological and anatomical 
constraints, only a small fraction of  the administered 
drug, effectively 1% or even less of  the instilled dose 
is ocularly absorbed. This forces the clinician to 
recommend a frequent dosing at an extremely high 
concentration and pulse type dosing results in several 
side effects of  ophthalmic formulations/products.[1,2] 
Recently, increased attention has been focused on 
two main objectives: To find or tailor to make newer, 
effective, and safe drug molecules for various ocular 
conditions and diseases that are poorly controlled and 
to improve existing ocular dosage forms and exploits 
newer delivery systems for improving the ocular 
bioavailability of  existing molecules.[3]

Various approaches, such as the viscosity enhancement, 
use of  mucoadhesive polymers, particulate drug delivery, 
vesicular drug delivery, in situ systems pro‑drugs, 
and other controlled systems, such as ocuserts, are 
explored since conventional dosages suffer from a 
serious disadvantage of  poor bioavailability due to 
several biological factors, which exist to protect eye and 
consequently limit the entry of  ocular drugs.[4] In the 
present investigation, an attempt has been made to design, 
formulate, and evaluate in situ gelling‑based ophthalmic 
drug delivery system, dorzolamide hydrochloride, to 
enhance the precorneal retention and to improve the 
ocular bioavailability. In situ gel formulations are designed 
using carboxymethyl tamarind, a polysaccharide used 
with other natural polymers such as xanthan gum, gellan 
gum, and sodium alginate.

Materials and Methods

Materials

Dorzolamide hydrochloride as a gift sample from Precise 
Chemipharma Pvt. Ltd., Mumbai, xanthan Gum (Lucid 
Colloids Ltd., Mumbai, Maharashtra, India), sodium 
alginate (Microlabs., Bengaluru, Karnataka, India), 
carboxymethyl tamarind (CMT) (Encore Pharmaceuticals 
Ltd., Mumbai, Maharashtra, India), gellan gum (Life 
Expression, Bengaluru, Karnataka, India), boric acid (S. 
D. Fine‑Chem Limited, Bengaluru, Karnataka, India), 
sodium chloride (S. D. Fine‑Chem Limited, Bengaluru, 
Karnataka, India), benzalkonium chloride (AstraZeneca 
Ltd, Bengaluru, Karnataka, India) were used. All the 
reagents used were of  laboratory grade.

Methods

Preparation of standard calibration curve of 
dorzolamide hydrochloride in pure distilled water
Preparation of stock solution (100 µg/ml)
One hundred milligrams of  pure drug of  dorzolamide 
hydrochloride was accurately weighed and dissolved 
in 100 ml of  volumetric flask containing 100 ml of  
distilled water to get a concentration of  100 µg/ml. 
Further aliquots were taken using micropipette, and 
the solution was made up to the mark with distilled 
water to get a final concentration in the range of  
2–24 µg/ml, respectively.[5] The absorbance of  each 
concentration was measured in ultraviolet (UV)‑visible 
spectrophotometer (Shimadzu, Japan) at 253.6 nm using 
distilled water as blank.

Drug–polymer compatibility studies

Various blends of  dorzolamide hydrochloride with 
xanthan gum, CMT, sodium alginate, gellan gum, 
boric acid, and sodium chloride were prepared in a 
ratio of  1:1, stored in a screw‑capped amber‑colored 
vials, and covered with aluminum foil and stored in 
stability chamber (Thermolab scientific equipment) 
exposing to 40 ± 2°C/75% RH for 28 days[6] 
[Figure 1].

Fourier transform infrared spectroscopy

Infrared radiation (IR) spectral studies are qualitative 
identification of  substances either in pure form or in 
combination with polymers and excipients acts as a tool 
in establishment of  chemical interactions. To establish 
the compatibility with the pure compound, comparisons 
were made between the spectrum of  the substances and 
the pure compound. For Fourier transform infrared 
spectroscopy study, potassium bromide pellet technique 
was employed and the scanning was done 200 ‑ 4000/cm 
wave number[7] [Figure 1].

Preparation of carboxymethyl tamarind in situ gelling 
ophthalmic formulations

The two main prerequisites of  an in situ gel are gelling 
capacity and viscosity. The formulation should have 
optimum viscosity that allows easy instillation into the 
eye as a liquid (drops) which would undergo a rapid 
sol‑to‑gel transition in the eye, and the gel should 
preserve the integrity without eroding for a prolonged 
period.[8]

Polymer dispersion is prepared first in purified distilled 
water. The gum derivatives were allowed to swell 
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overnight. Then, aqueous solution of  dorzolamide 
hydrochloride was prepared. Agents for adjustment 
of  osmolarity and preservatives were added. The 
solution was added to the polymer dispersion. Then, 
it is mixed properly and pH was adjusted to 6.4–7.4 

with 0.1 NaOH/0.1 HCL and the volume was made 
up with purified water.[8,9] The formulation details of 
in situ gelling systems of  dorzolamide hydrochloride 
with various combinations of  polymer are displayed 
in Table 1.

Figure 1: Compatibility studies between dorzolamide hydrochloride, carboxymethyl tamarind, gellan gum, xanthum gum, sodium alginate, and 
other excipients used in the formulation at accelerated temperature and humidity conditions for 28 days

Table 1: Formulation design of carboxymethyl tamarind in situ gelling systems
Ingredients 
(%w/v)

Formulation code
XG-CMT-1 XG-CMT-2 XG-CMT-3 GG-CMT-4 GG-CMT-5 GG-CMT-6 XG-SA-CMT-7 XG-SA-CMT-8 XG-SA-CMT-9

Dorzolamide 
hydrochloride

2 2 2 2 2 2 2 2 2

XG 0.25 0.4 0.3 - - - 0.25 0.5 0.5
SA - - - - - - 0.8 0.5 0.8
GG - - - 0.4 0.3 0.5 - - -
CMT 0.5 0.5 0.4 0.25 0.4 0.5 0.5 0.5 0.25
Boric acid 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Sodium chloride 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Benzalkonium 
chloride

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Quantity 
sufficient to

100 100 100 100 100 100 100 100 100

GG‑CMT: Gellan gum carboxymethyl tamarind, XG‑CMT: Xanthan gum carboxymethyl tamarind, XG‑SA‑CMT: Xanthan gum sodium alginate carboxymethyl tamarind

[Downloaded free from http://www.ijournalhs.org on Tuesday, June 14, 2016, IP: 122.166.51.40]



Dasankoppa, et al.: In situ gelling ophthalmic formulations

5959Indian Journal of Health Sciences  Jan-Apr 2016  Vol 9  Issue 1

Characterization of dorzolamide hydrochloride 
in situ gel

Physical appearance
Clarity is one of  the most important characteristic 
features of  ophthalmic preparations. Clarity and 
visual appearance were done against a black and white 
background in a well fluorescent‑lit cabinet and to check 
for any particulate matter [Table 2].

pH
pH of  the solutions was determined by using digital 
pH meter at 25°C (Model 510 Bench pH Meter, Eutech, 
India). The readings are compiled in Table 2.

Rheological analysis
Viscosity of  the formulations governs the behavior 
of  the formulations in the cul‑de‑sac resisting against 
the hydrodynamism and the blinking of  the eye. The 
viscosity measurement was carried out for all the nine 
formulations by Brookfield viscometer DV‑2P model. 
The in situ sols were placed in the sample tube. From 
the literature, it was evident that the formulation 
before gelling should have a viscosity of  5–1000 cps 
and after ion gel‑activation by the eye, it is needed to 
have a viscosity of  about 50–50,000 cps.[6] Based on 
the viscosity range, correct spindle/speed combination 
was selected from the handbook provided with the 
instrument. The samples were analyzed both at room 
temperature at 25°C and thermostated at 37 ± 0.5°C. 
To 10 ml each of  the formulation, approximately 
2.8 ml of  the artificial tear fluid (ATF) was added. 
The angular velocity of  the spindle was increased 
10, 20, 30, 50, 60, 100, 200 and the viscosity of  
the formulation was measured.[6,10] The results are 
presented in Figures 2‑4.

In vitro gelation study

The gelling capacity of  the prepared formulation was 
determined by placing a drop of  the formulation in a vial 
containing 2 ml of  freshly prepared simulated tear fluid 
with the help of  pipette and was visually observed. The 
formulation was transferred in such a way that places 
the pipette at the surface of  the fluid in test tube, and 
formulation was slowly released from the pipette. As 
the solution comes in contact with gelation solution, it 
was immediately converted into stiff  gel‑like structure. 
The gelling capacity of  solution was evaluated on the 
basis of  stiffness of  formed gel and period for which 
the formed gel remains as such.[11,12]

The in vitro gelling capacity was graded in three 
categories on the basis of  gelation time and period for 
which the formed gel remains. The results are shown 
in Table 2.

•	 (+) – Gels after few minutes 2 min, dispersed rapidly 
within 1 h

•	 (++) – Gelation immediate within seconds remains 
for few hours <6–7 h

•	 (+++) – Gelation immediate, instantly, remains for 
extended period more than 10 h.[13]

Effect of sterilization on viscosity of in situ gelling 
formulations

The formulations were subjected to sterilization by 
means of  an autoclave at 121°C with a sterilization 
cycle of  15–20 min to check the rigors of  sterilization 
on formulations. After gelling in ATF, the samples 
were subjected to viscosity measurement at an angular 
velocity of  30 rpm. The spindle TL6 was used for 

Table 2: Evaluation of various physicochemical parameters of in situ gels
Formulation code Visual appearance pH (at 25°C) Gel formation time Gel erosion time Drug content in (%)
XG-CMT-1 Creamy white solution 6.2±0.1 ++ + 94.67±0.88
XG-CMT-2 Creamy white solution 6.6±0.0 +++ +++ 98.62±0.56
XG-CMT-3 Creamy white solution 6.3±0.05 +++ +++ 95.73±0.21
GG-CMT-4 Creamy white solution 6.4±0.05 ++ +++ 97.56±0.98
GG-CMT-5 Creamy white solution 6.4±0.0 +++ +++ 98.43±0.08
GG-CMT-6 Creamy white solution 6.8±0.05 +++ +++ 97.62±0.76
XG-SA-CMT-7 Creamy white solution 6.4±0.1 ++ ++ 95.39±0.65
XG-SA-CMT-8 Creamy white solution 6.5±0.0 +++ +++ 94.11±0.33
XG-SA-CMT-9 Creamy white solution 6.5±0.02 +++ +++ 92.54±0.17
GG‑CMT: Gellan gum carboxymethyl tamarind, XG‑CMT: Xanthan gum carboxymethyl tamarind, XG‑SA‑CMT: Xanthan gum sodium alginate carboxymethyl tamarind

For gel forming time Gel erosion time
Gels after 2 min (+) Dissolves rapidly <4 h (+)
Gelation immediate<15 s (++) Remains for 6-8 h (++)
Gelation immediate within 
seconds (instantly) (+++)

Remains for extended 
period >10 h (+++)

[Downloaded free from http://www.ijournalhs.org on Tuesday, June 14, 2016, IP: 122.166.51.40]



Dasankoppa, et al.: In situ gelling ophthalmic formulations

6060 Indian Journal of Health Sciences  Jan-Apr 2016  Vol 9  Issue 1

recording the sol readings and TL5 was used for 
recording the viscosity of  the gel.[14,15] The viscosity 
before sterilization and after sterilization is tabulated 
in Table 3.

Drug content estimation

For the estimation of  drug content of  dorzolamide 
hydrochloride, 1 ml each of  the solution (ophthalmic 
formulation) equivalent to 100 mg was taken and diluted 
to 100 ml of  distilled water to make a concentration of  
20 µg/ml. The final dilutions were made with distilled 
water according to beer’s range. The drug content 
was analyzed spectrophotometrically by taking the 
absorbance using UV spectrophotometer at 253 nm 
against the blank reagent.[5,16] The drug content was 
calculated from the linear regression equation generated 
from calibration curve. The study was done in triplicate. 
The results are shown in Table 2.

In vitro drug release of in situ gel forming system

In vitro drug release study of in situ gel solution was carried 
out by diffusion process using seven station diffusion 
cell apparatus (EDC07, Electrolab, India), placing the 

Figure 2: Rheological studies of the formulations comprising xanthan 
gum and carboxymethyl tamarind before and after gelling

Figure 3: Rheological studies for the formulations comprising gellan 
gum and carboxymethyl tamarind before and after gelling

Figure 4: Rheological studies for the formulations comprising xanthan 
gum, sodium alginate, and carboxymethyl tamarind before and after 
gelling

Table 3: Viscosity values (cps) for in situ formed 
gels before sterilization, after sterilization, and 
percentage viscosity deviation values recorded 
at a spindle speed of 30 rpm
Formulation 
code

Viscosity value for 
in situ formed gels (cps)

Percentage 
viscosity 
variation 

(mean±SD, n=3)
Before sterilizationa

After sterilizationb

XG-CMT-1 1057.2±3.23a

987.8±2.74b
−6.6±0.05

XG-CMT-2 1236.3±1.79a

1553.6±2.10b
24.5±0.08

XG-CMT-3 1138.6±2.11a

1112.9±1.95b
−11.6±1.02

GG-CMT-4 1389.4±2.63a

1056.2±1.76b
−23.9±0.13

GG-CMT-5 1569.3±3.19a

1472.1±2.57b
−12.6±0.08

GG-CMT-6 1786.9±2.15a

2245.3±1.96b
25.6±0.02

XG-SA-CMT-7 830.7±3.75a

697.5±2.31b
−16.1±0.05

XG-SA-CMT-8 1109.2±1.98a

1056.7±1.86b
−13.8±0.08

XG-SA-CMT-9 1279.7±2.10a

976.8±2.26b

−9.8±0.12

GG‑CMT: Gellan gum carboxymethyl tamarind, XG‑CMT: Xanthan gum 
carboxymethyl tamarind, XG‑SA‑CMT: Xanthan gum sodium alginate 
carboxymethyl tamarind, SD: Standard deviation
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formulation in the donor compartment and freshly 
prepared tear fluid in the receptor compartment.[13] 
Between donor and receptor compartments, dialysis 
membrane (50T, HiMedia) was placed. The dialysis 
membrane was soaked overnight in the receptor 
medium (simulated tear fluid, pH 7.4). It was tied to 
one end of  a glass diffusion cell, and rotation speed is 
set at 50 rpm and the temperature of  the medium was 
maintained at 37 ± 0.5°C. One milliliter of  the sample 
was withdrawn at predetermined time interval for every 
1 h up to 9 h, and the same volume of  fresh medium 
was replaced. The withdrawn samples were diluted 
to 10 ml in a volumetric flask with distilled water and 
analyzed by UV spectrophotometer at 253 nm using 
blank.[16] The drug content was calculated using the 
equation generated from the standard calibration curve. 
The percentage cumulative drug release was calculated. 
The results for graphical comparison of  the data are 
depicted in Figure 5.

Mucoadhesive test

Mucoadhesion can be defined as the adherence of  two 
components together with each other for longer period 
due to the influence of  interfacial force of  attraction. In 
mucoadhesion, the one component must have biological 
origin and other component may be synthetic or 
biological origin.

The mucoadhesive strength of  optimized formulations 
under study was evaluated in vitro by measuring the 
force required to detach the formulation from the 
mucin disc. Mucin disc was prepared by compression 
of  250 mg porcine mucin disc (Sigma‑Aldrich) using 
9 mm punch in eight‑statios rotary machine with a 
hardness of  2–3 kg/cm2. Mucin disc was attached to 
the glass corks (15 mm diameter) using cyanoacrylate 
adhesive. Then, the surfaces of  the mucin disc were 
hydrated with 10 µl of  5% w/v mucin normal saline. 

Then, the excess of  the mucin was blotted using a 
tissue paper. Then, the formulation (gel) was placed 
on the mucin disc present on the lower cork. The 
upper cork was brought in contact with the lower cork 
by raising the platform. The two corks were pressed 
together for 30 s. The balance was tared to zero and the 
lower platform was lowered until the two surfaces were 
detached. Maximum detachment force (mucoadhesion 
strength) was measured in terms of  weight from the 
digital balance. Each time, the mucin disc was replaced 
with the fresh ones.[17,18] The results are shown in 
Figure 6.

Force  of  b ioadhesion (N )  = Mucoadhesive 
strength × 9.81/1000

Isotonicity evaluation

Isotonicity is important characteristic of  the ophthalmic. 
Isotonicity has to be maintained to prevent tissue 
damage or irritation of  eye. The optimized formulations 
were mixed with few drops of  blood and then shape 
of  blood cells was observed in microscope under ×45 
magnifications.[10,19] Isotonic solutions maintain the 
integrity of  blood cells whereas hypertonic shows 
shrinkage and hypotonic shows the bulging of  cells. 
The shape of  the bloods cells is shown in Figure 7 
with respect to dorzolamide hydrochloride as standard 
formulations, F1 and F2.

Sterility testing

All ophthalmic preparations should be sterile therefore 
the test for sterility is very important parameter. 
The sterility test was performed according to 
Indian Pharmacopoeia 1996.[20] Sterility testing was 
intended for detecting the presence of  viable form of  
microorganisms and was performed for both bacteria 
and fungi.

Media used (bacteria)
Peptone of  10 g, NaCl 10 g, and yeast extract 5 g, and 
agar 20 g in 1000 ml of  distilled water were used.

Figure 5: Comparative in vitro diffusion study profile of in situ 
formulations Figure 6: Comparative mucoadhesive profiles of formulations
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Media used (fungi)
Czapek–Dox agar: Composition (g/L) sucrose‑30.0; 
sodium nitrate‑2.0; K2HPO4‑1.0, MgSO4. 7H2O‑0.5; 
KCl‑0.5; FeSO4‑0.01; and agar‑20 were used.

Procedures
The media and saline solution were autoclaved along with 
Petri dishes. Then, hot media were poured into the plates 
and allowed to solidify. The drug sample (1 ml) was serially 
diluted using saline solution up to 10 − 5. These serially 
diluted drug samples were inoculated on Petri dishes 
containing media and spread evenly using a sterile spreader. 
The plates with bacterial media were incubated at 37°C for 
48 h, and the plates with fungal media were incubated at 
room temperature for 7 days.[20,21] The plates were observed 
for the growth of  bacteria/fungal colonies [Figure 8].

Preservative efficacy testing

Efficacy testing for bacteria
Media used were soybean‑casein digest agar.

The bacteria were revived by subculturing and 
incubating for 18 h, properly diluted (104 CFU/ml), and 
added into the containers with samples of  analysis. The 
required volume of  media was prepared and heated to 
dissolve the contents followed by autoclaving at 15 lb 
pressure, 121°C for 15 min, along with Petri dishes. 
The media were poured into the plates (approximately 
25 ml/plate) and allowed to set. The 0.1 ml sample from 
each sample container was inoculated into the plates at 
0, 7, and 14 days interval. The plates were incubated at 
35°C until clear colonies were observed.[21] The colonies 
formed were counted. The bacteria analyzed were 
Staphylococcus aureus. The results for colonies formed 
are shown in Figure 9 and a comparative study for log 
reduction values is shown in Figure 10.

Efficacy testing for fungi
Media used were Sabouraud dextrose agar.

The fungi were revived by subculturing and incubating 
on shaker for 72 h, properly diluted (104 CFU/ml), and 
added to the containers with samples of  analysis. The 
required volume of  media was prepared and heated to 
dissolve the contents followed by autoclaving at 15 lb 
pressure, 121°C for 15 min, along with Petri dishes. 
The media were poured into the plates (approximately 
25 ml/plate) and allowed to set. The 0.1 ml sample from 
each sample container was inoculated into the plates at 
0, 7, and 14 days interval. The plates were incubated at 
room temperature until clear colonies were observed. 
The colonies formed were counted.[21] The fungi 
analyzed were Candida albicans. The results for colonies 

formed are shown in Figure 9 and comparative study for 
log reduction values is shown in Figure 11.

Ocular irritancy

The Draize technique was designed for the ocular 
irritation potential of  the ophthalmic product before 
marketing. One hundred microliters of  the formulation 
was placed into the lower cul‑de‑sac with observation 
of  the various criteria made at designed required 
time interval of  1 h, 24 h, 48 h, 72 h, and 1 week after 
administration.[6,9] Approval of  the Institutional Animal 
Ethics Committee was obtained before the commencing 
of  the study. A total 2 rabbits (of  either gender) 
weighing 1.5–2 kg were used for the present study. The 
sterile formulation was instilled twice a day for 7 days, 
and a cross‑over study was carried out (a 3‑day washing 
period with saline/water was carried out before the 
cross‑over study). Rabbits were observed periodically 
for redness, swelling, watering of  the eye.[22] The results 
are shown in Table 4.

Accelerated stability studies

Stability of  a pharmaceutical preparation can be defined 
as “the capability of  a particular formulation in a specific 
container/closure system to remain within its physical, 
chemical, therapeutic, and toxicological specification 
throughout its shelf‑life.”

Procedure
In the present study, stability studies were carried out at 
40C ± 2°C/75% RH ± 5% for a specific period up to the 
30 days for selected formulations. For stability studies, 
in situ gel solutions were placed in ambient‑colored vials 
and sealed with aluminum foils. These sample containers 
were placed in desiccators.[23]

The samples were analyzed periodically at a 7 days 
interval for physical appearance, pH measurement, 
gelling capacity, drug content, rheological studies. The 
results are shown in Tables 5 and 6.

Results and Discussion

In the present research work, an attempt has been made 
to design, formulate, and evaluate ophthalmic in situ gels 
of  dorzolamide hydrochloride, an antiglaucoma agent, 
belonging to the class of  carbonic anhydrase inhibitor. 
In situ gels were formulated using various combinations 
of  anionic polymers such as CMT, a polysaccharide, with 
natural polymers such as xanthan gum, sodium alginate, 
and gellan gum. Polymers were selected by varying the 
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Figure 7: Isotonicity testing for optimized in situ gelling formulations

Figure 8: Sterility testing for and fungi Candida albicans, bacteria Staphylococcus aureus

Figure 9: Preservative efficacy testing of control, F1 and F2 
formulations at 0 and 14th day

Figure 10: Comparison of preservative efficacy testing of F1 and F2 
for Staphylococcus aureus

Table 4: Observations for ocular irritation after 
7 days ocular toxicity testing on albino Rabbit’s
Formulation 
code

Ocular toxicity by Draize scoring 
method on 7th day

Area of animal 
(s) involved

LEC RET LEC RET

F1 (XG-CMT-2)
F2 (GG-CMT-6)

Cornea 0 0 0 0
Iris 0 0 0 0

Conjunctiva 0 0 0 0
LEC: Left eye control, RET: Right eye test, GG‑CMT: Gellan gum carboxymethyl 
tamarind, XG‑CMT: Xanthan gum carboxymethyl tamarind

concentrations in appropriate ratio which was found to 
be an important factor for achieving increased duration 
of  release from the dosage form to achieve a sustained 
effect. IR spectral studies indicated no major differences 
in the functional groups of  the drug and polymers 
and excipients used. Thus, from the IR studies, it was 
evident that drug was compatible with polymers and 
other excipients used for the preparation of  ophthalmic 
in situ solutions [Figure 1].

All the nine formulations were free‑flowing liquids, 
clear creamy white color in appearance. The creamy 
appearance can be attributed to the polymers present 
in the formulations. The pH of  the prepared in situ gel 
solutions was found to be satisfactory in the range of  
6.2 ± 0.01–6.8 ± 0.05. [Table 2].

All the formulations gelled instantaneously on coming 
in contact with the ATF. The gelling time for all the 
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formulations was <1 min, which was quite satisfactory, 
but gel erosion time was longer for those formulations 
which contained gellan gum in combination with CMT 
which preserved its gel integrity without eroding for 
prolonged period that is more than 10 h, except for 
those formulations containing xanthan gum, and sodium 
alginate with CMT [Table 2].

The formulations exhibited increased pseudoplastic 
flow pattern after gelling in ATF, which allowed easy 
instillation as a liquid, which then undergoes a rapid 
sol‑gel transition due to ionic interaction with the 
tear fluid. Gel viscosity was 4–5‑fold more than that 

of  the sols which are considered satisfactory as per 
the literature. The pseudoplastic nature is very much 
essential for the in situ gelling system to enhance the 
corneal residence time of  the drug. The formulations, 
gellan gum‑CMT‑6 (GG‑CMT‑6) and xanthan 
gum‑CMT‑2 (XG‑CMT‑2) showed good viscosity before 
and after gelation. Drug content for dorzolamide loaded 
in situ formulations was found in the range of  97.63% 
and 98.62% [Table 2].

The formulations were subjected to sterilization by 
means of  an autoclave at 121°C with a sterilization cycle 
of  15–20 min to assess the rigors of  sterilization on 
formulations. Formulations, GG‑CMT‑6 and XG‑CMT‑2, 
exhibited increase in viscosity after sterilization with 
25% and 24% respectively. Hence, it can be stated that 
formulations, GG‑CMT‑6 and XG‑CMT‑2, have retained 
its viscosity on sterilization followed by storage at elevated 
temperature. Apart from GG‑CMT‑6 and XG‑CMT‑2, 
other formulations, there was a slight decrease in 
viscosity subsequent to sterilization. This was probably 
due to less polymer‑polymer interaction which resulted 
in loss/decrease in physical stability upon sterilization. 
Good physical stability following sterilization makes 
GG‑CMT‑6 and XG‑CMT‑2 formulations, promising 
in situ gel systems for ocular delivery.

Figure 11: Comparison of preservative efficacy testing of F1 and F2 
for Candida albicans

Table 5: Accelerated stability studies of F1 formulation exposed to 40±2°C and 75 ± 5% RH 
Formulation parameters Formulation-F1 (XG + CMT)
Time 0th day 7th day 14th day 21st day 28th day 35th day
pH (±SD, n=3) 6.5±0.002 6.5±0.001 6.5±0.001 6.5±0.002 6.5±0.003 6.4±0.002
Physical appearance Creamy white 

clear solution
Creamy white 
clear solution

Creamy white 
clear solution

Creamy white 
clear solution

Creamy white 
clear solution

Creamy white 
clear solution

Drug content (±SD, n=3) (%) 95.33±0.99 95.33±0.9 95.29±0.5 95.48±1.8 95.33±1.39 95.15±1.4
Gel formation time Instantly Instantly Instantly Instantly Instantly Instantly
Gel erosion time (h) >8 >8 >8 >8 >8 >8
Viscosity (sol) cps at 30 rpm 1234.4 1236.4 1229.8 1225.9 1220.6 1228.1
Viscosity (gel) cps at 30 rpm 1551.8 1493.8 1465.6 1461.8 1459.5 1455.2
Percentage viscosity 
variation (±SD, n=3)

- −3.7±0.02 −6.24±0.01 −6.4±0.05 −5.4±0.09 −6.88±0.05

CMT: Carboxymethyl tamarind, XG: Xanthan gum, SD: Standard deviation

Table 6: Accelerated stability studies of F2 formulation exposed to 40±2°C and 75 ± 5% RH 
Formulation parameters Formulation-F2 (GG+CMT)
Time 0th day 7th day 14th day 21st day 28th day 35th day
pH (±SD, n=3) 6.5±0.002 6.5±0.002 6.5±0.002 6.5±0.002 6.5±0.003 6.4±0.002
Physical appearance Creamy white 

clear solution
Creamy white 
clear solution

Creamy white 
clear solution

Creamy white 
clear solution

Creamy white 
clear solution

Creamy white 
clear solution

Drug content (±SD, n=3) (%) 97.62±0.89 97.62±0.9 96.58±1.7 96.27±1.2 96.43±1.8 96.39±1.6
Gel formation time Instantly Instantly Instantly Instantly Instantly Instantly
Gel erosion time (h) >8 >8 >8 >8 >8 >8
Viscosity (sol) cps at 30 rpm 1785.4 1775.4 1768.2 1765.3 1781.7 1777.4
Viscosity (gel) cps at 30 rpm 2245.10 2204.50 2178.90 2179.60 2186.30 2185.50
Percentage viscosity 
variation (±SD, n=3)

- +0.3±0.02 −0.90±0.03 −.90±±0.15 −0.15±0.12 −0.120±0.2

CMT: Carboxymethyl tamarind, G: Gellan gum, SD: Standard deviation
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In vitro drug diffusion release showed a sustained release 
with a maximum release up to 9 h period, exhibiting 
therapeutic efficacy. A bursting effect was seen with 
35.85% drug release at the end of  1 h (this was probably 
due to less gum‑polymer interactions). The formulation 
exhibited 98.62% drug release at the end of  9 h, which 
showed a sustained drug diffusion. The sustained period 
of  drug release may be due to slow diffusion of  drug 
from combined effect of  polymers. From the results it is 
evident that GG‑CMT‑6 and XG‑CMT‑2 formulations 
with its slow and prolong release of  drugs with 97.63%, 
98.62% drug release up to 9 h, can be utilized as an 
effective in situ gel forming ophthalmic drug delivery 
systems. This may be due to the formation of  hydrogen 
bonds between the drug and polymers which have 
helped in sustain rate release of  the drug.

Mucoadhesive test was carried out to determine the force 
with which the polymers bind to corneal surface under 
physiological condition. Percent mucoadhesive was 
increased with the increase in mucoadhesive polymer 
concentration. It was noticed that from the mucoadhesion 
studies, it was found that GG‑CMT‑6 and XG‑CMT‑2 
formulations exhibited greater mucoadhesive which 
may be due to the high polymer ratio combination. 
This was due to the flexibility of  the polymers which 
allowed the chains to diffuse and penetrate into the 
mucin layer, resulting in entanglement and a reason 
for increased mucoadhesive strength. Formulation 
containing XG‑sodium alginate‑CMT exhibited lower 
mucoadhesive strength which may be due to less 
interaction between the polymers and the surface of  
the mucin layers.

The two optimized formulations were selected on the 
basis of  its ability to form good gelling capacity, slow 
and prolong in vitro drug release pattern, and physical 
stability of in situ gelling formulations to withstand 
rigors of  sterilization. The optimized formulation 
XG‑CMT‑2 was decoded as F1 and formulation 
GG‑CMT‑6 was decoded as F2 for the evaluation of  
further parameters such as isotonicity testing, sterility 
testing, preservative efficacy evaluation, ocular toxicity, 
and stability studies.

Isotonicity studies revealed that formulations were 
isotonic with that of  blood cells. It was observed that 
the blood cells maintained its integrity and there was 
no lysis or crenation observed. Both the optimized 
formulations were subjected to sterility testing, and it 
was seen that formulation was sterile with no evidence 
of  any microbial growth being observed when incubated 
for not <7 days study.

Sterility testing confirmed the absence of  microorganisms 
both bacteria and fungi.

The preservative efficacy testing (PET) showed good 
satisfactory results both against bacteria and fungi, 
S. aureus and C. albicans, respectively. Formulations when 
subjected to PET against S. aureus exhibited more than 
1 log reduction in inoculum at the 7th day and more than 
3 log reduction in inoculum at the 14th day. In case of  
C. albicans, no increase from the initial calculated count 
0.5–0.7 log reduction was observed. Therefore, all the 
formulations comply with as per US Pharmacopeial 
requirements for PET.

Ocular toxicity studies showed no abnormal signs to the 
rabbits’ cornea, iris, or conjunctiva indicating that the 
formulation was nonirritant for ocular administration. 
The ocular toxicity testing reported no discomfort in 
rabbits’ eye during dosing was observed, indicating 
that the optimized formulations were well tolerated in 
rabbits’ eye.

A stability study for the optimized formulation was 
carried out as per ICH guideline by storing the 
selected formulations at 40°C/75% RH up to 35 days. 
The formulations F1 and F2 were selected on the basis 
of  their high cumulative percentage drug release, 
optimum viscosity, and gelling capacity. There was 
no significant change of  viscosity, gel formation 
ability, pH, and drug content. Hence, the specified 
conditions were considered to be suitable for the 
storage of  formulation and indicated the formulations 
to be stable.

Conclusions

Dorzolamide hydrochloride, an antiglaucoma agent used 
in the treatment of  elevated intraocular pressure, was 
successfully formulated as an ion‑triggered in situ gel 
forming system comprising gellan gum, CMT, xanthan 
gum, and sodium alginate. The methodology adopted for 
preparation of in situ gel solution was very simple and cost 
effective. Formulated gels showed good physicochemical 
properties with better stability. The appropriate ratios 
of  polymers were found to be an important factor in 
achieving increased duration of  action and release 
from the dosage form to achieve a sustained effect. 
The most common ways to increase the residence 
time of  a solution are to decrease the drainage rate by 
increasing the viscosity of  the vehicle. The pH of  all 
the formulations was found to be satisfactory; thus, there 
would be no irritation to patients upon administration of  
the formulation. In vitro drug diffusion release showed 
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a sustained release with a maximum release up to 9 h 
period, thus exhibiting therapeutic efficacy. A bursting 
effect was seen with 35.75% drug release at the end of  
1 h (probably due to less gum‑polymer interactions.) in 
those formulations having lower polymer concentrations 
than those containing higher polymer concentration. 
This was probably because higher concentrations of  
polymers show a higher extent of  gelling and hence, 
drug cannot penetrate the gel matrix and the receptor 
medium. In case of  GG‑CMT‑6 and XG‑CMT‑2, the 
formulation exhibited 97.63%, 98.62% drug release 
at 9th h, which showed sustained drug diffusion. The 
mucoadhesive nature of  the polymers have rendered 
excellent bioadhesion property with the mucins present 
in the tears film so as to prevent the drainage from the 
ocular surface, thus increased precorneal retention 
and improved bioavailability. The in situ formulations 
containing GG‑CMT and XG‑CMT exhibited 
4–5‑fold increase in viscosity; it can be concluded that 
these formulations have retained its physical stability 
following sterilization and are found to be optimum. 
The formulation was sterile, non‑irritating, with no 
abnormal signs caused to the rabbits eye. Further, 
the PET studies showed to be effective against the 
bacterial and fungal strains. The stability data recorded 
over a 1‑month period under accelerated temperature 
conditions indicated the formulation to be stable. Thus, 
the above study showed that the in situ gel for ophthalmic 
drug delivery of  dorzolamide hydrochloride has the 
feasibility of  forming gels when it comes in contact 
with the tear fluid. Furthermore, it concluded that the 
developed in situ formulation could be a viable alternative 
to conventional eye solutions by virtue of  its ability to 
enhance bioavailability through its prolonged corneal 
residence time and its ability to sustain the drug release.
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Role of Lycopersicon esculentum in 
diethylnitrosamine‑induced and 
phenobarbital‑promoted hepatocellular 
carcinoma
Bhrigu Kumar Das, Basavaraj C. Koti, Pramod C. Gadad

Introduction

Hepatocellular carcinoma (HCC), also called malignant 
hepatoma, is the most common primary liver cancer 
which accounts as the third leading cause of  deaths 
worldwide after lung and stomach cancer. It is 
responsible for a worldwide incidence of  over one 
million cases annually. The HCC, a fatal malignancy, 
extends in several regions of  Africa and Asia (80%). 

The majority of  HCC cases attributable to primary 
infections are induced by hepatitis B and C viruses, 
aflatoxin exposure, cirrhosis, environmental pollutants, 
obesity, iron overload, and nitrosamines.[1,2]

The well‑known hepatocarcinogen, diethylnitrosamine 
(DEN), a representative compound of  the nitrosamine 
family, has been suggested to cause the generation of  
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reactive oxygen species (ROS), forming DNA‑carcinogen 
adducts in the liver and results in oxidative stress and 
cellular injury.[3] It has been categorized as a potent 
hepatotoxin and hepatocarcinogen in experimental 
animals, producing reproducible tumors.[4] It has been 
widely reported to be found in the environment, in 
tobacco smoke, varieties of  foods as cheese, salted and 
dried fish, soybean, cured meat, alcoholic beverages, and 
ground water having high level of  nitrates making the 
human population vulnerable to its exposure and is also 
synthesized endogenously.[5,6]

In recent years, plants are being widely used in 
healing of  several ailments including cancers due 
to its accessibility, efficacy, and cost‑free with fewer 
side effects.[7] Lycopersicon esculentum (Solanaceae) 
being one of  the most important “protective foods” 
due to its special nutritive value is internationally 
cultivated which is the world’s largest vegetable crop 
after potato.[8,9] This plant is used in the treatment 
of  several chronic diseases such as cardiovascular 
diseases[10] and certain types of  cancer.[11] Numerous 
scientific reports validate the uses of  L. esculentum and 
have shown its significant role in inhibiting oxidation 
reactions caused by free radicals, thereby prevents 
or delays damage to cells and tissues.[12,13] Hence, 
the present investigation was carried out with the 
objective of  evaluating the efficacy of  L. esculentum 
on DEN‑induced and phenobarbital (PB)‑promoted 
HCC in rats.

Materials and Methods

Animals

Male albino rats of  Wistar strain weighing 120–200 g 
were procured from Venkateshwara Enterprises, 
Bangalore, for this study. The animals were acclimatized 
for 1 week under laboratory conditions. They were 
housed in polypropylene cages and maintained at 
27°C ± 2°C under 12 h dark and light cycle. They 
were fed with standard rat feed (Gold Mohur Lipton 
India Ltd.) and water ad libitum was provided. Ethical 
clearance for the use of  animals was obtained from the 
Institutional Animal Ethics Committee prior to the 
beginning of  the project work.

Chemicals

DEN, cellulase and pectinase of  Aspergillus niger, 
were purchased from Sigma‑Aldrich Chemical 
Company (Bengaluru). All the other chemicals (solvents 
and reagents) used in this study were of  analytical grade 
obtained from S.D. fine chemicals.

Collection of plant material

Fruit parts of  L. esculentum Mill. were collected 
from Savanur and Hubli, Karnataka, India. Plant was 
authenticated by Dr. Arun Kumar B. Sonappanavar, 
Associate Professor, Department of  Botany, P.C. Jabin 
Science College, Vidyanagar, Hubli, Karnataka.

Extraction

The enzymatic treatment of  tomato peels was carried out 
by the procedure as suggested by Lavecchia and Zuorro 
in 2008 with slight modification. Two‑step extraction 
process was followed for enzyme‑assisted extraction 
of  L. esculentum. In the first step, peels of  tomatoes 
were treated with enzymes, i.e., cellulase (1.5%) and 
pectinase (2%) in citrate buffer at 25°C for 4 h, whereas 
in the second step, extraction was carried out by 
tri‑mixture of  solvent as hexane:acetone:ethanol (2:1:1) 
at 40°C for 3 h in a Soxhlet extractor, and the extract 
was used for biological investigations after subjecting 
it to preliminary qualitative phytochemical studies. 
The extracts were concentrated in reduced pressure by 
rotary evaporator and stored in desiccators until further 
use and the percentage yield was calculated.[14,15]

Phytochemical screening

The enzymatic extract of  L. esculentum was subjected 
to preliminary photochemical investigations[16,17] and 
was found with the presence of  various constituents 
such as carbohydrates, proteins, amino acids, alkaloids, 
flavonoids, glycosides, and tannins.

Experimental protocol

Rats were divided into three groups with six animals in 
each group. Group I served as control animals and was 
treated with normal saline (0.9%) daily for 16 weeks. 
Liver tumor was induced in Groups II and III using 
single i.p. injection of  DEN (200 mg/kg) body weight 
in 0.9% NaCl. Two weeks after DEN administration, 
the carcinogenic effect was promoted by 0.05% PB, 
which was supplemented to the experimental animals 
through drinking water for up to 16 successive 
weeks.[18,19] However, Group II animals received DEN 
alone, and Group III animals were treated with the 
enzymatic extract of  L. esculentum (250 mg/kg b.w.)[20] 
orally (5 days/week) up to 16 successive weeks.

At the end of  experimental protocol, animals were 
sacrificed 24 h after the last dose under mild ether 
anesthesia. Blood samples were collected for evaluating 
the serum biochemical parameters. 
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Estimation of cancer‑indicating tests

Hepatic DNA level in the liver tissue was estimated 
by method of  Giles and Myres[21] and Burton.[22] The 
activity of  hepatic RNA level was assayed according 
to the method of  Almog and Shirey[23] and Blobel and 
Potter.[24] Liver protein was estimated as described by 
Lowry et al.[25]

Statistical analysis

All data are expressed as mean ± standard error of  the 
mean. The statistical significance was analyzed using 
one‑way ANOVA followed by Bonferroni’s multiple 
comparison test. For statistical analysis, data were 
computed using GraphPad Prism Software version 6.0 
(GraphPad Software, California, USA).

Results

Estimation of liver function test

Figures 1 and 2 show the status of  serum alanine 
transaminase (ALT), aspartate transaminase (AST), 
alkaline phosphatase (ALP), and bilirubin (total and 
direct) in normal and experimental animals. Animals 
administered with DEN/PB showed significant increase 
in these parameters when compared with normal group. 
The treatment group (L. esculentum) significantly 
overcame the deleterious effects when compared with 
DEN/PB group.

Cancer‑indicating test

The change in the levels of  hepatic DNA, RNA, and 
protein in the liver tissue of  normal and experimental 
animals is illustrated in Figure 3. Animals administered 
with DEN/PB showed significant increase in DNA and 
RNA levels when compared with normal group. The 
treatment group (L. esculentum) significantly overcame 
the deleterious effects when compared with DEN/PB 
group. The restoration of  the liver protein level to 
normal was observed in case of  the treatment group 
(L. esculentum) when compared with DEN/PB group.

Cancer biomarker alpha‑fetoprotein

Activity of  serum alpha‑fetoprotein (AFP) level was 
significantly increased in DEN/PB when compared 
to normal group [Figure 4]. Significant reduction 
in serum AFP level was observed in the treatment 
group (L. esculentum) when compared with DEN/PB 
group.

Serum ALT,  AST & ALP  level
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Figure 1: Effect of Lycopersicon esculentum on serum alanine 
transaminase, aspartate transaminase, and alkaline phosphatase 
levels of normal and experimental animals. Values are expressed 
as mean ± standard error of the mean (n = 6). Comparisons are 
made between: (a) normal rats (Group I) and (b) diethylnitrosamine/
phenobarbital‑treated rats (Group II) (***P < 0.001, **P < 0.01)
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Figure 2: Effect of Lycopersicon esculentum on serum total and 
direct bilirubin levels of normal and experimental animals. Values are 
expressed as mean ± standard error of the mean (n = 6). Comparisons 
are made between ‑ a: Normal rats (Group I) and b: Diethylnitrosamine/
phenobarbital‑treated rats (Group II) (***P < 0.001)
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Figure 3: Effect of Lycopersicon esculentum on hepatic DNA, RNA, 
and protein levels of normal and experimental animals. Values are 
expressed as mean ± standard error of the mean (n = 6). Comparisons 
are made between ‑ a: Normal rats (Group I) and b: Diethylnitrosamine/
phenobarbital‑treated rats (Group II) (***P < 0.001)
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Discussion

In  th is  s tudy,  administrat ion  o f  DEN/PB 
significantly increased the serum levels of  ALT, 
AST/aminotransferase, ALP, and total and direct 
bilirubin (BIT and BID). Previous studies have claimed 
similar rise in the levels of  serum liver markers upon 
DEN/PB administration.[26] These markers are mainly 
engaged in the diagnosis of  hepatic injury with HCC 
lesions and parenchymal necrosis where these marker 
enzymes are released from the damaged hepatocytes into 
the bloodstream since these are primarily localized in 
the liver.[27,28] Treatment with L. esculentum significantly 
reduced the levels of  the serum markers compared 
to DEN/PB group. This indicates the membrane 
stabilizing activity or the ability to repair the liver injury 
by maintaining the integrity of  the plasma membrane, 
hence suppressing the leakage of  enzymes through 
membranes, providing hepatoprotective action and 
inhibition of  carcinogenesis.

Folate is vital for normal DNA synthesis, repair, and 
converting homocysteine to methionine. A decrease 
in xanthine oxidase activity[29] and folate deficiency[30] 
in serum leads to elevation of  DNA and RNA levels. 
Previous studies showed that there is significant 
elevation of  DNA and RNA levels in DEN/PB‑treated 
group. Xanthine oxidase involved in purine metabolism 
converts hypoxanthine to xanthine and further to uric 
acid, and hence, decrease in xanthine oxidase level 
indicates decrease in purine metabolism. Consequently, 
increased demand for folate and decrease in xanthine 
oxidase is postulated to be a consequence of  increased 
hepatic levels of  DNA and RNA and might specify 
increased DNA and RNA synthesis and proliferation 

of  cancer cells in response to growth stimulation.[31] In 
the present study, L. esculentum‑treated animals showed 
significant decrease in DNA and RNA level when 
compared to DEN/PB group further substantiating 
the anticancer potential. The inhibitory effects may be 
due to L. esculentum containing lycopene. This effect was 
accompanied by inhibition of  cell cycle progression from 
the G0/G1 to the S‑phase correlated with a decrease 
in cyclin D1 protein levels which is a key regulator 
of  this process. Moreover, cyclin D1 is known to act 
as an oncogene (a gene whose dysregulation causes 
normal cells to become cancerous) and is found to 
be overexpressed in many cancer cell lines as well as 
primary tumors. Hence, the decrease in cellular cyclin 
D1 level by lycopene provides a mechanistic clarification 
for the anticancer activity of  the carotenoid.[32]

ROS have great potential to oxidative damage of  the 
vital cellular constituents such as proteins and cause 
alterations in the signal transduction pathways that 
control the expression of  genes required to execute 
cell death. Protein metabolic perturbations in the tissue 
of  host may also favor the growth of  tumor. The liver 
protein decreased in DEN/PB‑induced rats. The altered 
levels of  the protein reversed to nearly normal level 
after the rats were treated with L. esculentum. The liver 
protein levels including albumin and globulin levels have 
been reported to decrease in hepatotoxic conditions due 
to defective protein biosynthesis in the liver. The DEN 
intoxication causes disruption and disassociation of  
polyribosomes on endoplasmic reticulum and thereby 
reduces the biosynthesis of  protein. The treatment of  
L. esculentum well restored the proteins synthesis by 
protecting the polyribosomes respectively.[33,34]

An elevated level of  AFP (a common diagnostic marker) 
in the serum has been well documented in HCC and 
germ cell cancers.[35] It was revealed that elevated serum 
level of  AFP is observed in the adult animals which are 
exposed to hepatocarcinogens.[36] AFP, a glycoprotein 
with a molecular weight of  approximately 70 kD, is a 
member of  the albuminoid multigene family located at 
chromosome 4q11–q13, which being one of  the most 
frequent chromosomal region exhibiting allelic losses 
in HCC.[37] There are several reports which show that 
AFP plays a vital role in the regulation of  tumor growth 
and cell differentiation and can stimulate proliferation 
of  human hepatoma cells possibly through the AFP 
receptors.[38,39] A significant rise in AFP level was 
observed in DEN/PB group indicating the presence of  
HCC. The probable explanations for the increase of  AFP 
synthesis by neoplastic hepatocytes are either increased 
transcription of  AFP gene or posttranslational 
modification affecting AFP production.[31,40] Similar 
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Figure 4: Effect of Lycopersicon esculentum on serum alpha‑fetoprotein 
level of normal and experimental animals. Values are expressed as 
mean ± standard error of the mean (n = 6). Comparisons are made 
between ‑ a: Normal rats (Group I) and b: Diethylnitrosamine/
phenobarbital‑treated rats (Group II) (***P < 0.001)
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rise in AFP level was also noted where DEN‑induced 
HCC was studied in previous reports.[41] L. esculentum 
significantly reduced the rise in AFP level when 
compared with DEN/PB group. This reduction in 
the treatment group of  AFP to near normal level 
may be due to inhibitory effect which confirms the 
chemopreventive property.

Conclusion

The results of  the present investigations revealed 
the chemopreventive activity of  L. esculentum on 
DEN‑induced and PB‑promoted hepatocarcinogenesis 
in rats, which was assayed by the changes in the 
levels of  liver enzyme markers (ALT, AST, ALP, 
BIT, and BID), DNA and RNA, liver protein, and 
tumor biomarker (AFP). It can be concluded that L. 
esculentum has potential hepatoprotective property as a 
food additive in HCC by restoring the hepatic marker 
enzymes, reversing cancer‑indicating parameters and 
tumor marker during DEN‑induced stress in rats.
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Effect of β‑asarone on diethylnitrosamine‑induced 
hepatocellular carcinoma in rats
Sebashree R. Roy, Pramod C. Gadad

Introduction

Hepatocellular carcinoma (HCC) is a primary liver 
cancer, occurring in the hepatocytes. Over half  a million, 
new cases are diagnosed each year, making it the fifth 
most common cancer in men and seventh among women. 
Around 85% of  cases occur in the developing countries 
per year, with highest incidence rates in hepatitis B 
virus‑infected areas such as the sub‑Saharan Africa and 
Eastern Asia. However, the incidence rates of  HCC 
have been reported to be increasing in the developed 
countries due to hepatitis C virus infection and chronic 
alcoholic liver diseases. It is the second leading cause of  
cancer‑related deaths around the world.[1‑3]

Diethylnitrosamine (DEN) is a potent carcinogen, 
belonging to the nitrosamine group that causes 
hepatotoxicity and hepatocarcinogenecity in animals 
and human beings. It is found in foods such as cheese, 
soybean, cured meat, alcoholic beverages, and also in some 
cosmetics, drugs, tobacco, etc., The bioactivation of  DEN 
by cytochrome P450 and its capability of  alkylating DNA 
structures contribute to the carcinogenic capacity of  DEN. 
Tumor promoters such as phenobarbital (PB), can be used 
for the clonal expansion of  the preneoplastic cells.[4‑6]

There are several treatment procedures for HCC 
based on the stages they are diagnosed at. Liver 

Abstract
Aim: This study was designed to evaluate the effect of β‑asarone on diethylnitrosamine (DEN) 
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transplantation and surgery are the best treatment 
options for early stage HCC. Treatments at an 
advanced stage include radiofrequency ablation, 
transarterial embolization, targeted chemotherapy, 
and radiotherapy,[7] which are associated with several 
adverse effects such as alopecia, fatigue, and general 
weakening of  the body’s immune system due to bone 
marrow suppression.[8]

Many herbal drugs show anticancer activity against 
HCC, such as astragalus and ginseng.[9] The β‑asarone, 
which is one of  the main bioactive constituents of  
Acorus calamus and hazelwort (Asarum europaeum L.) is 
reported to have antitumor activity and is reported to 
significantly reduce the incidence of  colon cancer.[10‑12] 
Other than anticancer property, β‑asarone exhibits 
several other activities such as anti‑inflammatory,[13] 
antifungal,[14] antiepileptic,[15] and anti‑depressant[16] 
activities. β‑asarone is also used as a flavoring agent in 
many foods and beverages. The recommended limits 
of  β‑asarone in foods and beverages are 0.1 mg/kg, 
1 mg/kg in alcoholic beverages, and 1 mg/kg in foods 
containing A. calamus L. or A. europaeum L.[17] However, 
it is a genotoxic substance itself, which can cause genetic 
mutations and tumors.[18]

In the light of  the previous evidence as well as our 
own previous studies, the present study is undertaken 
to deepen the investigation to understand the influence 
of  β‑asarone on DEN‑induced HCC in rats.

Materials and Methods

Animals

Adult male Wistar rats (120–200 g) were procured 
from Venkateshwara Enterprises, Bengaluru and 
used for the study. The animals were acclimatized 
for 1 week under laboratory conditions. They were 
housed in polypropelene cages and maintained at room 
temperature (27 ± 2°C) under 12 h dark/light cycle. 
They were fed with standard rat feed (Gold Mohur, 
Lipton India Ltd.) and water ad libitum. Prior to the 
beginning of  the work, ethical clearance for the use 
of  animals was obtained from the Institutional Animal 
Ethical Committee.

Materials

The β‑asarone and DEN were purchased from 
Sigma‑Aldrich, and PB was purchased from Abott 
India Ltd., The DNA and RNA estimation kit and 
Tris buffer were purchased from HiMedia Chemicals. 

Kits for the estimation of  alkaline phosphatase (ALP), 
a lan ine  aminotrans ferase  (ALT) ,  aspar tate 
aminotransferase (AST), and bilirubin were purchased 
from ERBA. All other chemicals were analytical grade 
and purchased locally.

Experimental design

The experiment was carried out with two models, 
i.e., tumor initiation and tumor promotion model.[19‑21] 
In each model, animals were divided into three groups, 
containing six animals each.

Tumor promotion model
•	 	Group	 I:	Normal‑control	 and	 received	 drinking	

water for 16 weeks
•	 	Group	 II:	 Toxic‑control	 and	 received	 DEN	

(200 mg/kg) single i.p. dose. After 2 weeks of  DEN 
administration, PB (0.05% w/v) was given for 14 
successive weeks through drinking water

•	 	Group	 III: 	 Treatment	 and	 received	 DEN	
(200 mg/kg) single i.p. dose. After 2 weeks of  
DEN administration, β‑asarone (25 µg/kg) orally 
and PB (0.05%) was given through drinking water 
for 16 weeks.

Tumor initiation model
•	 	Group	 I:	Normal‑control	 and	 received	 drinking	

water for 45 days
•	 	Group	 II:	 Toxic‑control	 and	 received	 DEN	

(200 mg/kg) single i.p. dose on 1st day, followed by 
administration of  PB (0.05% w/v) through drinking 
water for 45 days from the 2nd week

•	 	Group	 III:	 Treatment	 group	 and	 received	
DEN (200 mg/kg) single i.p. dose on the 1st day 
and from the 2nd week, β‑asarone (25 µg/kg) orally, 
and PB (0.05% w/v) through drinking water was 
given for 45 days.

DEN, 200 mg/kg body weight was prepared in 
0.9% w/v NaCl solution.[20] PB at the dose of  
0.05% w/v[19] was finely ground with 0.2% w/v gum 
acacia[22] and was given in drinking water for 16 weeks. 
The β‑asarone, 25 µg/kg was prepared in 0.5% w/v 
sodium carboxymethyl cellulose.[23]

After 16 weeks in case of  the promotion model and 
45 days in case of  the initiation model, the animals 
were sacrificed 24 h after the last dose under mild ether 
anesthesia. Blood samples were collected by retro‑orbital 
puncture in sterilized, heparinized tubes, which were 
then centrifuged using microcentrifuge (Genei). The 
plasma was separated and used for the evaluation of  
serum biochemical parameters. Rats were sacrificed by 
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cervical dislocation, liver was dissected out, blotted off  
blood, washed with saline and stored in 10% formalin, 
and preceded for histopathology to evaluate the details 
of  hepatic architecture in each group microscopically. 
A portion was taken out of  the tissue to prepare the 
homogenate for the assay of  various parameters.

Preparation of tissue homogenate

The liver tissue was dissected out and washed properly 
with saline. Two gram of  tissue was weighed and 
homogenized in 20 ml 0.15 M Tris‑HCl buffer (pH 7.4) 
using	homogenizer	(Remi,	RQ	127A)	to	make	10%	w/v	
of  homogenate and it was used for the assay of  various 
parameters by standard methods.

General observations

Body, liver, and relative liver weight
Weekly body weight was measured of  each rat from 
all the groups throughout the study period. The body 
weight of  rats of  all groups for the week 0 of  the study 
was taken as 0. The changes in weight for the next 
16 weeks were calculated by subtracting the average 
weight from week 0. Animals were sacrificed and liver 
weight was taken at the end of  study of  every animal 
from each group. The relative liver weight of  each 
animal was calculated at the end of  the study as follows:

Relative liver weight =  (Liver weight/Body weight) 
×100.

Biochemical analysis

Alanine transaminase was estimated by the method 
described by Bradley et al.,[24] Wolf  et al.,[25] and 
Wroblewski and Ladue.[26] Aspartate amino transferase 
was estimated by enzymatic rate method.[27] ALP 
was estimated by the method described by Bessey 
et al.,[28] Lum,[29] and Tietz et al.[30] Total and direct 
bilirubin were estimated by the method described by 
Pearlman and Lee,[31] Henry,[32] and Tietz et al.[33] 
DNA was estimated by the method described by Giles 
and Myers[34] and Burton.[35] RNA was estimated by 
the method described by Almog and Shirey[36] and 
Blobel and Potter.[37] Liver tissue protein was estimated 
by the Lowry method described by Waterborg.[38] 
Alpha‑fetoprotein (AFP) estimation was carried out by 
commercial diagnostic center.

Histopathological analysis

Histopathological studies of  liver tissues were carried 
out using hemotoxylin and eosin staining (H and E) as 

described by George et al.[39] All the slides were observed 
for changes in histopathological characteristics and 
photographs were taken (×20 and ×40) and reported 
in the result section.

Statistical analysis

All data were expressed as mean ± standard error of  
the mean. The statistical significance was analyzed 
using one‑way ANOVA or two‑way ANOVA followed 
by Bonferroni’s multiple comparison test. P < 0.05 was 
considered statistical significant. Data were computed 
for statistical analysis by using  GraphPad Prism 
software version 5.01.

Results

General observations

Body weight
In tumor promotion model, there was a continuous 
increase in body weight in all the groups. The 
β‑asarone‑treated group showed significant increase 
in body weight on 12th week when compared to normal 
and DEN + PB groups. The DEN‑treated group 
showed significant decrease in body weight on 12th and 
14th weeks when compared with the normal group. In 
tumor initiation model, there was a continuous increase 
in body weight in normal group whereas no significant 
change in body weights in the DEN‑treated group was 
observed. The β‑asarone‑treated group showed decrease 
in body weight in the first 2 weeks, and then the body 
weights became stable. The β‑asarone‑treated group 
showed significant decrease in body weight on 2nd, 6th, 
and 7th weeks when compared to normal [Table 1].

Liver weight
In tumor promotion model, the DEN + PB group showed 
significant increase in liver weight when compared to 
normal. The β‑asarone‑treated group did not show 
any significant change when compared to normal and 
significant decrease when compared to DEN + PB group. 
In tumor initiation model, the DEN + PB group showed 
significant increase in liver weight when compared to 
normal. The β‑asarone‑treated group showed significant 
decrease in liver weight when compared to normal and 
DEN + PB groups [Table 1].

Relative liver weight
In tumor promotion model, the DEN + PB group 
showed significant increase in relative liver weight 
when compared to normal. The β‑asarone‑treated 
group did not show any significant change when 
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compared to normal and significant decrease when 
compared to DEN + PB group. In tumor initiation 
model, the DEN + PB group did not show significant 
increase in liver weight when compared to normal. The 
β‑asarone‑treated group showed significant decrease in 
liver weight when compared to normal and DEN + PB 
groups [Table 1].

Estimation of liver function biomarkers

In tumor promotion model, the DEN + PB group 
(Group II) showed a significant increase (P < 0.001) 
in ALT, AST, ALP, and total and direct bilirubin levels 
in serum when compared to normal (Group I). The 
β‑asarone‑treated group (Group III) showed significant 
(P < 0.001) reduction in all the above‑mentioned 
biomarker levels when compared to DEN‑treated group. 
In tumor initiation model, the DEN + PB group showed 
decrease in AST and total bilirubin levels when compared 
to normal. The β‑asarone‑treated group did not show any 
significant change in the levels of  these biomarkers when 
compared to the DEN‑treated group. The DEN + PB 
group did not show any significant change in direct 
bilirubin level when compared to normal. However, the 
β‑asarone‑treated group showed significant (P < 0.001) 
increase in direct bilirubin level when compared to normal 
and DEN‑treated groups [Tables 2 and 3].

Estimation of cancer biomarkers

The DEN + PB group showed significant (P < 0.001) 
increase in DNA, RNA, liver protein, and AFP levels 
when compared to normal. The β‑asarone‑treated 
group showed significant (P < 0.001) reduction in all 
these biomarker levels when compared to DEN‑treated 
group. In tumor initiation model, the DEN + PB group 
showed significant (P < 0.001) increase in DNA, RNA, 
and AFP levels, while there was no significant change 
in liver protein level when compared to normal. The 
β‑asarone‑treated group showed significant reduction 
in DNA, RNA, and AFP levels when compared to 
DEN‑treated group [Table 4].

Histopathological studies (hemotoxylin and eosin 
staining)

In H and E staining, normal group showed normal 
architecture of  hepatocytes with central vein and 
sinusoidal congestion without any sign of  necrosis, 
ballooning degeneration, Kupffer cell hyperplasia, 
hyperchromatic nuclei, and mitotic figures. The 
DEN + PB group showed capsulated mass comprising 
polygonal cells arranged in trabecular pattern with 
irregular hyperchromatic nuclei, Kupffer cell hyperplasia, 
ballooning degeneration, mitotic figures, and spotty 
necrosis. Central vein and sinusoidal area were 

Table 1: Effect of β‑asarone on body weight, liver weight and relative liver weight in tumour promotion 
and initiation models
Groups Promotion model Initiation model

Body 
weight (g)

Liver 
weight (g)

Relative liver 
weight (g%)

Body 
weight (g)

Liver 
weight (g)

Relative liver 
weight (g%)

Normal 226.00±12.16 9.36±0.15 4.19±0.19 207.30±7.51 9.60±0.12 4.66±0.18
DEN + PB 213.20±6.65 12.10±0.20*** 5.70±0.13*** 208.7±4.21 10.43±0.19* 5.01±0.13
DEN + β-asarone 243.30±4.45 9.23±0.23### 3.80±0.10### 258.00±6.11### 8.08±0.27### 3.11±0.09###

Values are expressed as mean±SEM (n=6), by one‑way ANOVA followed by Bonferroni test, where *P<0.05 and ***P<0.001 compared with normal group and ###P<0.001 
compared with DEN + PB group

Table 2: Effect of β‑asarone on liver function biomarkers (ALT, AST and ALP)
Groups Promotion model Initiation model

ALT (U/L) AST (U/L) ALP (U/L) AST (U/L)
Normal 32.53±5.78 52.18±2.10 90.23±10.34 51.01±4.56
DEN+PB 80.93±1.04*** 93.60±5.02*** 227.50±9.32*** 44.91±3.46
DEN + β-asarone 17.81±2.48### 31.85±4.19### 118.80±10.29### 53.47±2.04
Values are expressed as mean±SEM (n=6), by one‑way ANOVA followed by Bonferroni test, where ***P<0.001 compared with normal group and ###P<0.001 compared with 
DEN + PB group. ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, ALP: Alkaline phosphatase, DEN: Diethylnitrosamine, PB: Phenobarbital

Table 3: Effect of β‑asarone on liver function biomarkers (total and direct bilirubin)
Groups Promotion model Initiation model

Total bilirubin (mg/dl) Direct bilirubin (mg/dl) Total bilirubin (mg/dl) Direct bilirubin (mg/dl)
Normal 0.26±0.02 0.06±0.01 0.24±0.01 0.11±0.01
DEN + PB 1.38±0.07*** 0.45±0.04*** 0.30±0.02* 0.09±0.01
DEN + β-asarone 0.30±0.03### 0.16±0.02### 0.29±0.01 0.14±0.004###

Values are expressed as mean±SEM (n=6), by one‑way ANOVA followed by Bonferroni test, where *P<0.05 and ***P<0.001 compared with normal group and ###P<0.001 
compared with DEN + PB group. DEN: Diethylnitrosamine, PB: Phenobarbital
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congested. The β‑asarone‑treated group showed no 
hyperchromatic nuclei. Mild ballooning degeneration, 
Kupffer cell hyperplasia, and some spotty necrosis 
were observed along with central vein and sinusoidal 
congestion [Figure 1].

Discussion

In the present study, the anticancer activity of  β‑asarone 
was evaluated on DEN‑induced and PB‑promoted 
HCC. Two models were chosen in this study not only 
to understand the effectiveness of  DEN in causing 
the cancer in shorter duration, but also to evaluate the 
effectiveness of  β‑asarone in arresting the development 
of  cancer caused by DEN. Results of  most of  the 
parameters carried out in this study were similar for 
these two models. This indicates that initiation model 
with further standardization could be employed, which 
may be helpful in saving the time and resources and also 
for repetition of  few of  the experiments, if  required. 
Further, the initiation model also provided the indication 
that cancer development can be arrested at the early 
stage by β‑asarone.

The liver weight in DEN + PB group significantly 
increased when compared to normal, whereas that in 
β‑asarone‑treated group significantly decreased when 
compared to DEN + PB group. Relative liver weight was 
significantly increased in DEN‑treated group, which is due 
to the increase in liver weight without increase in body 
weight of  this group. The increase in the relative liver 
weight could be due to hyperplasia, hypertrophy, as well 
as the induction of  cirrhosis of  liver by DEN.[40] However, 
significant decrease in relative liver weight was observed in 
β‑asarone‑treated group compared to DEN‑treated group.

Previous studies showed that there was significant 
elevation of  ALT, AST, and ALP levels  in 
DEN + PB‑treated group.[4,41] Activities of  these 
serum enzymes indicate the function of  liver. The 
elevations in the transaminases generally indicate 
hepatocellular damage and loss of  functional integrity 
of  the membrane. Elevated serum ALP indicates 

pathological alterations in bile flow. Drastic elevations 
of  these serum markers occur due to necrosis within 
the tumor or from the surrounding invaded nontumor 
tissue or leakage from tumor cells. The present study 
is in concurrence with previous studies which showed 
elevations of  these enzymes when treated with DEN.[4,41] 
The enzyme levels in the β‑asarone‑treated group were 
restored back to the levels of  normal animals indicating 
its protective effect. Total and direct bilirubin levels were 
found to be increased in DEN‑treated animals according 
to previous studies. This might be attributed to the 
failure of  normal uptake, conjugation, and excretion 
of  bilirubin by the hepatic parenchyma. Bilirubin is 
an important degradation product of  hemoglobin and 
is normally excreted into bile. Hyperbilirubinemia is 
observed in severe hepatic parenchymal damage.[41]

Previous studies revealed that DNA and RNA levels are 
elevated in DEN‑treated animals.[41] In this study too, 
significant elevation of  DNA and RNA levels were seen 
in DEN‑treated animals, which may be due to decrease 
in xanthine oxidase activity and folate deficiency in 
serum. This leads to the increased demand of  folate in 
liver, which is essential for DNA and RNA synthesis 
by the cancer cells for their growth and proliferation. 
Xanthine oxidase, which is involved in purine metabolism, 

Figure 1: Histopathological studies of the liver in (a) normal 
group, (b) diethylnitrosamine + phenobarbital‑treated group, and 
(c) β‑asarone‑treated group

c

ba

Table 4: Effect of β‑asarone on cancer biomarkers (DNA, RNA, liver protein and AFP)
Groups Promotion model Initiation model

DNA (mg/g 
of liver 
tissue)

RNA (mg/g 
of liver 
tissue)

Liver protein 
(mg/g of 

liver tissue)

AFP 
(ng/ml)

DNA (mg/g 
of liver 
tissue)

RNA (mg/g 
of liver 
tissue)

Liver protein 
(mg/g of 

liver tissue)

AFP 
(ng/ml)

Normal 0.99±0.03 0.33±0.01 14.08±0.01 0.36±0.02 0.93±0.03 0.33±0.01 14.11±0.03 0.37±0.02
DEN + PB 1.88±0.06*** 1.17±0.06*** 17.23±0.02*** 0.76±0.04*** 1.54±0.04*** 0.68±0.03*** 17.46±0.29 0.58±0.01***
DEN + β-asarone 1.22±0.03### 0.49±0.01### 14.53±0.42### 0.34±0.03### 1.16±0.03### 0.46±0.01### 14.67±2.67 0.34±0.02###

Values are expressed as mean±SEM (n=6), by one‑way ANOVA followed by Bonferroni test, where ***P<0.001 compared with normal group and ###P<0.001 compared with 
DEN + PB group. DEN: Diethylnitrosamine, PB: Phenobarbital, RNA: Ribonucleic acid, DNA: Deoxyribonucleic acid, AFP: Alpha‑fetoprotein
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converts hypoxanthine to xanthine, finally to uric 
acid. Thus, decrease in xanthine oxidase level implies 
decrease in purine metabolism and increase in DNA and 
RNA levels. However, β‑asarone‑treated group showed 
significant decrease in the elevated DNA and RNA levels, 
which may be due to apoptosis of  cancerous cells by 
upregulating apoptotic genes such as p53 and p21, as 
well as arresting of  G1 phase of  the cell cycle of  cancer 
cells by β‑asarone.[41‑43] Previous studies showed that liver 
protein has been increased in DEN‑treated animals.[41] 
The liver protein was found to be elevated in this study as 
well, which may be due to the increase in liver DNA and 
RNA expression as well as formation of  tumor‑associated 
proteins, essential for tumor progression and metastasis. 
In β‑asarone‑treated group, the level of  liver protein was 
found to be reduced, which may be due to the inhibition 
of  cell cycle in tumor cells by β‑asarone.[41,44,45]

The AFP is a biomarker indicating the cancerous 
state of  liver. The AFP is an onco‑fetal protein that is 
abundantly synthesized in the fetal and newborn rat liver 
and it is absent in adult animals. The elevation of  AFP 
in cancer may be due to either increased transcription 
of  AFP gene or posttranslational modification 
affecting AFP production. The DEN‑treated group 
rats exhibited the presence of  this biomarker. However, 
in β‑asarone‑treated group, the AFP level was found 
to have normalized, possibly due to the inhibition of  
transcription of  AFP gene by β‑asarone.[41,46,47]

Changes in all the biochemical parameters after treatment 
with DEN + PB were reaffirmed by histopathological 
observations in rat liver. The DEN + PB group showed 
capsulated mass comprising polygonal cells arranged in 
trabecular pattern with irregular hyperchromatic nuclei, 
Kupffer cell hyperplasia, ballooning degeneration, mitotic 
figures, and spotty necrosis. Central vein and sinusoidal 
area were congested. These suggest tumorigenesis 
property by DEN. The β‑asarone‑treated group 
showed no tumor formation suggesting its protective 
effect against carcinogenesis. No hyperchromatic nuclei 
were seen. However, mild ballooning degeneration, 
Kupffer cell hyperplasia, and some spotty necrosis 
were observed, along with central vein and sinusoidal 
congestion. Taken together, these studies confirmed the 
potential of  the β‑asarone to act as an anticancer agent.

Conclusion

The results obtained from the present study demonstrate 
the potential anticancer activity of  β‑asarone in 
DEN‑induced and PB‑promoted HCC in rats. The 
chemopreventive effect was ascertained by measuring 

the levels of  AFP, liver enzyme markers, DNA, RNA, 
and histopathology of  liver. Further work about the 
molecular mechanisms involved in the histopathological 
changes would be helpful in better understanding the 
development of  HCC as well as in developing the 
therapeutic interventions for HCC.

Acknowledgment

Authors are deeply indebted to the Research Promotion 
Scheme (RPS) of  All India Council of  Technical 
Education (AICTE), New Delhi, for sponsoring this 
project. Authors would also like to express their 
gratitude to The Principal, KLE University’s College of  
Pharmacy, Hubli, for providing other necessary facilities.

Financial support and sponsorship

The Research Promotion Scheme of  AICTE.

Conflicts of interest

There are no conflicts of  interest.

References

1. Robbins SL, Cotran RS. Pathologic Basis of Disease. 7th ed. New Delhi: 
Elsevier Saunders; 2004.

2.	 Mittal	 S,	 El‑Serag	HB.	 Epidemiology	 of	 hepatocellular	 carcinoma:	
Consider	the	population.	J	Clin	Gastroenterol	2013;47 Suppl:S2‑6.

3. Gomes MA, Priolli DG, Tralhão JG, Botelho MF. Hepatocellular 
carcinoma: Epidemiology, biology, diagnosis, and therapies. Rev 
Assoc Med Bras 2013;59:514‑24.

4.	 Chen	 B,	 Ning	 M,	 Yang	 G.	 Effect	 of	 paeonol	 on	 antioxidant	 and	
immune regulatory activity in hepatocellular carcinoma rats. 
Molecules 2012;17:4672‑83.

5. Koul A, Binepal G, Gangar SC. Impediment of diethylnitrosamine 
induced	 hepatotoxicity	 in	 male	 Balb/c	 mice	 by	 pretreatment	
with aqueous Azadirachta indica leaf extract. Indian J Exp Biol 
2007;45:359‑66.

6. Heindryckx F, Colle I, Van Vlierberghe H. Experimental mouse 
models for hepatocellular carcinoma research. Int J Exp Pathol 
2009;90:367‑86.

7. Wang Z, Zhang G, Wu J, Jia M. Adjuvant therapy for hepatocellular 
carcinoma: Current situation and prospect. Drug Discov Ther 
2013;7:137‑43.

8.	 Love	 RR,	 Leventhal	 H,	 Easterling	 DV,	 Nerenz	 DR.	 Side	 effects	
and emotional distress during cancer chemotherapy. Cancer 
1989;63:604‑12.

9. Jia X, Dang S, Cheng Y, Zhang X, Li M, Li Y, et al.	 Effects	 of	
saikosaponin‑d on syndecan‑2, matrix metalloproteinases and 
tissue inhibitor of metalloproteinases‑2 in rats with hepatocellular 
carcinoma. J Tradit Chin Med 2012;32:415‑22.

10. Joshi BD, Chaudhary PN. Molecular structure, MESP, homo‑lumo 
and vibrational analysis of β‑asarone using density functional 
theory. Kathmandu Univ J Sci Eng Tech 2013;9:1‑14.

11.	 Wren	 RC.	 Potters	 New	 Cyclopedia	 of	 Botanical	 Drugs	 and	
Preparations.	Saffron	Walden:	CW	Daniel	Company	Ltd.;	1988.

12. Zou X, Liu SL, Zhou JY, Wu J, Ling BF, Wang RP. Beta‑asarone 
induces LoVo colon cancer cell apoptosis by up‑regulation of 
caspases through a mitochondrial pathway in vitro and in vivo. Asian 
Pac J Cancer Prev 2012;13:5291‑8.

[Downloaded free from http://www.ijournalhs.org on Friday, July 01, 2016, IP: 117.211.56.189]



Roy and Gadad: Effect of β‑asarone on hepatocellular carcinoma

88 Indian Journal of Health Sciences  Jan-Apr 2016  Vol 9  Issue 1

13. Lim HW, Kumar H, Kim BW, More SV, Kim IW, Park JI, et al. ß‑Asarone 
(cis‑2,4,5‑trimethoxy‑1‑allyl	 phenyl),	 attenuates	 pro‑inflammatory	
mediators by inhibiting NF‑κB signaling and the JNK pathway in LPS 
activated BV‑2 microglia cells. Food Chem Toxicol 2014;72:265‑72.

14. Lee JY, Lee JY, Yun BS, Hwang BK. Antifungal activity of 
beta‑asarone	from	rhizomes	of	Acorus gramineus. J Agric Food Chem 
2004;52:776‑80.

15.	 Fang	YQ,	Fang	RM,	Fang	GL,	Jiang	Y,	Fu	SY.	Effects	of	beta‑asarone	
on expression of c‑fos in kindling epilepsy rat brain. Zhongguo 
Zhong Yao Za Zhi 2008;33:534‑6.

16. Dong H, Gao Z, Rong H, Jin M, Zhang X. ß‑asarone reverses 
chronic unpredictable mild stress‑induced depression‑like behavior 
and promotes hippocampal neurogenesis in rats. Molecules 
2014;19:5634‑49.

17. Council of Europe. Flavouring Substances and Natural Sources of 
Flavourings. 3rd ed. Strasbourg: Blue Book; 1981.

18.	 Unger	 P,	 Melzig	 MF.	 Comparative	 study	 of	 the	 cytotoxicity	 and	
genotoxicity of alpha‑ and beta‑asarone. Sci Pharm 2012;80:663‑8.

19. Gayathri R, Kalpana DP, Gunassekaran GR, Sakthisekaran D. 
Protective role of ursolic acid in DEN‑induced oxidative stress 
mediated hepatocellular carcinoma – A focus on thiol status. Int J 
Pharm Pharm Sci 2010;2:140‑6.

20. Mohammed FZ, Sultan AS, Abas AM. Chemopreventive and 
therapeutic	 effect	 of	 capsaicin	 against	 diethylnitrosamine	 induced	
liver injury and hepatocellular carcinoma in rats. Int J Biol Pharm 
Res 2014;5:630‑42.

21. Pradeep K, Raj Mohan CV, Gobianand K, Karthikeyan S. Protective 
effect	 of	 Cassia fistula Linn. on diethylnitrosamine induced 
hepatocellular damage and oxidative stress in ethanol pretreated 
rats. Biol Res 2010;43:113‑25.

22. Sivalokanathan S, Ilayaraja M, Balasubramanian MP. Antioxidant 
activity of Terminalia arjuna bark extract on N‑nitrosodiethylamine 
induced hepatocellular carcinoma in rats. Mol Cell Biochem 
2006;281:87‑93.

23. Liu J, Li C, Xing G, Zhou L, Dong M, Geng Y, et al. Beta‑asarone 
attenuates	 neuronal	 apoptosis	 induced	 by	 beta	 amyloid	 in	 rat	
hippocampus. Yakugaku Zasshi 2010;130:737‑46.

24. Bradley DW, Maynard JE, Emery G, Webster H. Transaminase 
activities in serum of long‑term hemodialysis patients. Clin Chem 
1972;18:1442.

25. Wolf PL, Williams D, Coplon N, Coulson AS. Low aspartate 
transaminase activity in serum of patients undergoing chronic 
hemodialysis. Clin Chem 1972;18:567‑8.

26. Wroblewski F, Ladue JS. Serum glutamic pyruvic transaminase 
in cardiac with hepatic disease. Proc Soc Exp Biol Med 
1956;91:569‑71.

27. Henry RJ, Chiamori N, Golub OJ, Berkman S. Revised 
spectrophotometric methods for the determination of 
glutamic‑oxalacetic transaminase, glutamic‑pyruvic transaminase, 
and lactic acid dehydrogenase. Am J Clin Pathol 1960;34:381‑98.

28. Bessey OA, Lowry OH, Brock MJ. A method for the rapid 
determination	of	alkaline	phosphates	with	five	cubic	millimeters	of	
serum. J Biol Chem 1946;164:321‑9.

29.	 Lum	G.	Significance	of	low	serum	alkaline	phosphatase	activity	in	a	
predominantly adult male population. Clin Chem 1995;41:515‑8.

30.	 Tietz	NW,	 Burtis	 CA,	Ashwood	 ER,	 editors.	 Textbook	 of	 Clinical	
Chemistry. 3rd ed. Philadelphia, PA: W.B. Saunders Co.; 1999.

31. Pearlman FC, Lee RT. Detection and measurement of total bilirubin 
in	serum,	with	use	of	surfactants	as	solubilizing	agents.	Clin	Chem	
1974;20:447‑53.

32. Henry RJ, editor. Clinical Chemistry: Principles and Techniques. 
2nd	ed.	 New	york,	USA:Harper	and	Row;	1974.	p.	1042.

33.	 Tietz	NW,	Burtis	CA,	Ashwood	ER,	editors.	Fundamentals	of	Clinical	
Chemistry. 1st ed. Philadelphia, PA: W.B. Saunders Co.; 1986.

34. Giles KW, Myers A. An improved diphenylamine method for the 
estimation of deoxyribonucleic acid. Nature 1965;206:93.

35. Burton K. A study of the conditions and mechanism of the 
diphenylamine reaction for the colorimetric estimation of 
deoxyribonucleic acid. Biochem J 1956;62:315‑23.

36.	 Almog	 R,	 Shirey	 TL.	 A	 modified	 orcinol	 test	 for	 the	 specific	
determination of RNA. Anal Biochem 1978;91:130‑7.

37.	 Blobel	 G,	 Potter	 VR.	 Distribution	 of	 radioactivity	 between	
the acid‑soluble pool and the pools of RNA in the nuclear, 
nonsedimethable and ribosome fractions of rat liver after a 
single injection of lebaled orotic acid. Biochim Biophys Acta 
1968;166:48‑57.

38. Waterborg JH. The lowry method for protein quantitation. In: 
Walker JM, editor. The Protein Protocols Handbook. 2nd ed. Totowa, 
New Jersey;USA: Humana Press; 2002.

39. George J, Rao KR, Stern R, Chandrakasan G. 
Dimethylnitrosamine‑induced liver injury in rats: The early 
deposition of collagen. Toxicology 2001;156:129‑38.

40.	 Balamurugan	 K.	 Molecular	 Investigation	 on	 the	 Efficacy	 of	
Luteolin as a Potent Therapeutic Agent for Experimentally Induced 
Hepatocellular Carcinoma in Wistar Albino Rats; 2011. Available 
from:	 http://www.hdl.handle.net/10603/4293.	 [Last	 accessed	 on	
2015 Apr 24].

41. Sivaramakrishnan V, Shilpa PN, Praveen Kumar VR, 
Niranjali	Devaraj	S.	Attenuation	of	N‑nitrosodiethylamine‑induced	
hepatocellular	carcinogenesis	by	a	novel	flavonol‑morin.	Chem	Biol	
Interact 2008;171:79‑88.

42. Prajda N, Weber G. Malignant transformation‑linked imbalance: 
Decreased	 xanthine	 oxidase	 activity	 in	 hepatomas.	 FEBS	 Lett	
1975;59:245‑9.

43.	 Eichholzer	M,	 Lüthy	 J,	Moser	U,	 Fowler	 B.	 Folate	 and	 the	 risk	 of	
colorectal, breast and cervix cancer: The epidemiological evidence. 
Swiss Med Wkly 2001;131:539‑49.

44. Liu L, Wang J, Shi L, Zhang W, Du X, Wang Z, et al. ß‑Asarone 
induces senescence in colorectal cancer cells by inducing lamin B1 
expression. Phytomedicine 2013;20:512‑20.

45. Hu BY, Ji YY. Research on the anticarcinogenic activation of Acorus 
calcamus. Anticarcinogenic activation of alpha‑asarone on human 
carcinoma cells. Zhong Xi Yi Jie He Za Zhi 1986;6:480‑3, 454.

46.	 Motalleb	G,	Hanachi	P,	Fauziah	O,	Asmah	R.	Effect	of	Berberis vulgaris 
fruit extract on alpha‑fetoprotein gene expression and chemical 
carcinogen	metabolizing	enzymes	activity	 in	hepatocarcinogenesis	
rats. Iran J Cancer Prev 2008;1:33‑4.

47. Sadik NA, El‑Maraghy SA, Ismail MF. Diethylnitrosamine 
induced hepatocarcinogenesis in rat: Possible chemoprevention by 
blueberries. Afr J Biochem Res 2008;2:81‑7.

[Downloaded free from http://www.ijournalhs.org on Friday, July 01, 2016, IP: 117.211.56.189]



 

www.iajpr.com 

 

P
ag

e6
9

4
7

 

                                               Indo American Journal of Pharmaceutical Research, 2016               ISSN NO: 2231-6876 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

SYNTHESIS, SPECTRAL CHARACTERIZATION AND SCREENING OF SOME NOVEL PYRROLE 

BENZOHYDRAZIDE DERIVATIVES FOR ANALGESIC, ANTIINFLAMMATORY ACTIVITIES IN 

RODENTS 
 

M.R. Pradeep Kumar
*1, Shrinivas D. Joshi 

2 

1 
Department of Pharmaceutical Chemistry, KLEU’s College of Pharmacy, Hubli-580031, Karnataka. 

2 
Department of Pharmaceutical Chemistry, SET’s College of Pharmacy, Dharwad-580002, Karnataka. 

 

Corresponding author  

Dr. Pradeep Kumar M. R. 

Assistant Professor 

Dept. of Pharmaceutical Chemistry,  

KLEU’s College of Pharmacy, 

Vidyanagar, Hubli-580031.  

Karnataka 

+91 8050106921. 

pradeepmrpk@yahoo.co.in 

 

 

 

 

 

 

 

 

Copy right © 2016 This is an Open Access article distributed under the terms of the Indo American journal of Pharmaceutical 

Research, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ARTICLE INFO  ABSTRACT 

Article history 

Received 23/11/2016 

Available online 

30/11/2016 

 
Keywords 

Pyrrole, 

Triethylamine, 

Chloroacetyl Chloride, 

Analgesic, 

Anti-Inflammatory. 

 

 With an objective of synthesizing potent analgesic and antiinflammatory agents, here we have 

synthesized some novel series of pyrrole derivatives. In this ethyl-4-pyrrole-1yl-benzoate (II) 

was synthesized by the reaction of benzocaine (I) with 2, 5-dimethoxy tetrahydrofuran in 

presence of glacial acetic acid. Compound (II) on treatment with hydrazine hydrate in 

presence of ethanol yielded 4-pyrrole-1-yl benzoic acid hydrazide (III). Compound (III) on 

treatment with chloroacetyl chloride yielded N
1
-(2-chloroacetyl)-4-(1H-pyrrole-1-yl) 

benzohydrazide (IV), compound (IV) on reaction with different aromatic amines and 

triethylamine yielded N
1
-[2-(substituted phenylamino) acetyl]-4-(1H-pyrrole-1-yl)-

benzohydrazide derivatives (V a-t).Structure of the synthesized compounds were confirmed 

on the basis of physico-chemical and spectral data (IR, 
1
H-NMR, 

13
C-NMR and Mass). All 

the synthesized compounds were screened for their analgesic and anti-inflammatory activity 

using glacial acetic acid induced writhing and carageenan induced rat paw oedema method 

respectively. For analgesic and antiinflammatory activities screening aspirin and diclofenac 

are used as standard drugs respectively. Among the synthesized compounds V a, V d, V f, V 

i, V k, V m, V n, V o and V p  have showed good anti-inflammatory activity and compound V 

a, V d, V h, V k and V s showed good analgesic activity. These results are encouraging and 

further enhancement in the pharmacological activity can be brought about by slight 

modification in the ring substituent. 

Please cite this article in press as Dr. Pradeep Kumar M. R et al. Synthesis, Spectral Characterization and Screening of Some 

Novel Pyrrole Benzohydrazide Derivatives for Analgesic, Antiinflammatory Activities in Rodents. Indo American Journal of 

Pharmaceutical Research.2016:6(11). 

mailto:pradeepmrpk@yahoo.co.in


                                                   

www.iajpr.com 

P
ag

e6
9

4
8

 

Vol 6, Issue 11, 2016.                                              Dr. Pradeep Kumar M. R. et al.                                              ISSN NO: 2231-6876 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Inflammation is a local reaction shown by the vascular and supporting elements of a tissue to an injury resulting in the 

formation of a protein-rich exudates; it is a protective response of the nonspecific immune system that serves to localize, neutralize or 

to destroy an injurious agent in the act for the process of healing. Cause of inflammation includes physical agents, chemical agents, 

immunological reactions and infection by pathogenic organism. The cardinal signs of inflammation are rubor (redness), calor (heat), 

dolor (pain), tumor (swelling), and functio laesa (loss of function). Inflammation is divided into acute and chronic patterns. The 

characteristics of acute inflammation are the exudation of fluid and plasma proteins (oedema) and the emigration of leukocytes, 

predominantly neutrophils. Chronic inflammation is considered to be inflammation of prolonged duration (weeks or months) in which 

tissue destruction and attempts at repair are proceeding simultaneously. Chronic inflammation is associated with some of the most 

common and disabling human diseases, such as rheumatoid arthritis, atherosclerosis, tuberculosis etc.  

Another field of greater concern is synthesis of more effective analgesic agents. Pain is in fact a very serious problem 

associated in 90% of diseases. NSAID’S, which are used to treat pain, have several side effects. Efforts to improve adverse effect 

profile of current NSAID’s have been focused on developing pro-drugs or modification of marketed formulations [1].There is a great 

need to synthesize the compounds, which are capable of treating both acute and chronic pain.  

Pyrrole is one of the most important heterocyclic ring systems that are found in a broad range of natural products and drugs 

that are of growing relevance in materials science. Pyrroles have been successfully employed as starting materials for the production 

of biologically active compounds. Due to the versatile pharmacological activities shown by the pyrrole moiety, substituted pyrroles 

with various substituents at different positions have been synthesized and reported.  

With an objective of synthesizing some potent and novel analgesic and antiinflammatory agents here we have synthesized N
1
-

[2-(substituted phenylamino) acetyl]-4-(1H-pyrrole-1-yl)-benzohydrazide derivatives. The pharmacophore present in these compounds 

is pyrrole. It is having versatile biological activity like anticonvulsant [2], analgesic [3], antiandrogenic [4], antitumor [5], antiviral [6], 

hypoglycemic [7], antihypertensive [8]  antitubercular [9, 10] and anti-inflammatory [11] etc. 

Therefore as a result of above facts and in continuation of our research work on novel analgesic and antiinflammatory agents 

[11], we herein report the synthesis of some novel N
1
-(2-(substituted phenylamino acetyl)-4-(1H-pyrrole-1-yl)-benzohydrazide 

derivatives.  

In this work N
1
-(2-chloroacetyl)-4-(1H-pyrrole-1-yl)-benzohydrazide (IV), was synthesized by refluxing the mixture of 

solution of hydrazide in dry methylene chloride with chloroacetyl chloride. The IR spectra of this compound (IV) showed 

characteristic peaks at around 3249 cm
-1

 for NH, 1685 cm
-1

,1645  cm
-1

 for  C=O and 1612  cm
-1 

for C=N.The 
1
H NMR showed 

characteristic singlet peaks at around 10  and 11 δ ppm for NH’s and singlet at around 4 δ ppm for CH2. 

Further the mixture of corresponding chloro derivative (IV), the appropriate amine and triethylamine in dry acetonitrile was 

refluxed to obtain N
1
-[2-(substituted phenylamino) acetyl]-4-(1H-pyrrole-1-yl)-benzohydrazide derivatives (V a-t). The IR spectra of 

these compounds showed characteristic peaks at  around 3350 cm
-1

 
 
for NH’s, 1680 cm

-1
 
 
& 1650 cm

-1
 for

 
 C=O and 1610 cm

-1
 
 
for 

C=N. The 
1
H NMR showed characteristic singlet peak at around 10.5 &11 δ ppm for NH’s and  singlet at around 4 δ ppm for CH2. 

 

Pharmacological activity: 

The pharmacological activities of synthesized compounds were investigated in albino rats and mice. Rats were used for acute 

anti-inflammatory and chronic anti-inflammatory activities. Mice were used for analgesic activity. All animal experiments were 

approved by institutional animal ethical committee. All the animals were stabilized to laboratory conditions before starting the 

experiments. 

 

Acute toxicity [12] 

The acute toxicity test was carried out according to the Organization for Economic Co operation and Development (OECD) 

guidelines to establish the effective dose of all the synthesized compounds.  

 

Anti-inflammatory activity [13]
 

Anti-inflammatory activity was evaluated using the well known Carrageenan induced rat paw oedema model using groups of 

six animals each. A freshly prepared aqueous suspension of carrageenan (1.0% w/v, 0.1 ml) was injected in the subplanter region of 

right hind paw of each rat. One group was kept as control and the animals of the other group were pretreated with the test drugs at a 

dose of 200mg/ kg body weight of rat, 1 h before the carrageenan treatment. The volume was measured before and after carrageenan 

treatment at the 30 min. interval with the help of digital plethysmometer. Standard drug used was diclofenac at a dose of 200mg/kg 

body weight of rat. The anti-inflammatory activity data is given in Table 2. 

 

Analgesic activity [14] 

Twenty four hours prior to actual testing a large number of mice (20-25 gm) received intraperitoneally (i.p) 10 ml/kg of 0.6 

% glacial acetic acid. Animals were observed for writhing movements. Only those showing one or other type of writhing movements 

(positive responders) were chosen for the test on the next day. On the test day the responders received compounds half an hour prior to 

glacial acetic acid challenge. Compounds were given at a dose of 200mg/kg orally. Standard drug used was aspirin at a dose of 

30mg/kg body weight of mice. The analgesic activity data is given in Table 3. 
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Experimental  

General considerations 

All the chemicals used in the synthesis of the titled compounds were purchased from Sigma-Aldrich Pvt Ltd, S.D. Fine Chem 

Pvt Ltd and Avra Chemicals Pvt Ltd. Absolute ethanol and DCM were dried and purified according to the literature.  

Melting points of synthesized compounds were determined by open capillary method and are uncorrected. FTIR spectra were 

recorded on Bruker Alpha-T by using KBr pellets. The 
1
HNMR were recorded on Bruker Avance II NMR 400 MHz instruments using 

CDCl3 / DMSO as solvent and TMS as internal standard, chemical shifts are expressed as δ values (ppm). Purity of the compounds 

was confirmed by TLC plates using silica gel G as stationary phase and suitable solvent system as mobile phase and iodine vapors as 

visualizing agent. Physicochemical data of the synthesized compounds are mentioned in Table-1. 

 

Procedure for synthesis of N
1
-(2-chloroacetyl)-4-(1H-pyrrol-1-yl)-benzohydrazide (IV).  

To a solution of hydrazide (III) (6.2mmol) in dry methylene chloride (25 ml) and chloroacetyl chloride (6.8 mmol) was 

added and the mixture was refluxed for 1 h. After cooling the raction mixture, it was filtered, dried and the solid obtained was 

recrystallized from ethanol. 

IV: IR (KBr) cm
-1

: 3249.57 (NH), 1685.88, 1645.78 (C=O), 1612.68 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.54 (s, 1H, -

CONH), 10.39 (s, 1H, -NHCO), 7.95 (d, 2H, phenyl C2 and C6 - H), 7.76 (d, 2H, phenyl C3 and C5 - H), 7.47 (d, 2H, pyrrole  C2 and 

C5 - H), 6.29 (d, 2H, pyrrole C3 and C4- H), 4.18 (s, 2H, CH2). 

 

Procedure for synthesis of N
1
-[2-(substituted phenylamino) acetyl]-4-(1H-pyrrol-1-yl)-benzohydrazide derivatives (V a-t). 

A mixture of compound (III) (4.2 mmol), the appropriate amine (4.2 mmol) and triethylamine (8.4 mmol) in dry acetonitrile 

was refluxed for 3 h. The mixture was cooled, poured on crushed ice and filtered. The residue was washed with cold water and dried. 

The crude product was recrystallized from ethanol to get the titled compounds 

V a: IR (KBr) cm
-1

: 3468.35 (NH’s), 1699.95, 1625.03 (C=O), 1608.57 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.34 (s, 1H, 

-CONH), 10.06 (s, 1H, -NHCO), 7.93- 7.02 (m, 4H of bridging phenyl, 5H of phenyl and NH), 6.58 (d, 2H, pyrrole C2 and C5 - H), 

6.24 (d, 2H, pyrrole C3 and C4-H), 3.77 (s, 2H, CH2).
 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 45.34, 111.22, 112.45, 119.01, 128.83, 

129.15, 142.24, 148.33, 164.57, 169.91. 

Mass (m/z):  Molecular ion peak at 335.15. 

 

V b: IR (KBr) cm
-1

: 3363.22 (NH’s), 1706.26, 1641.26 (C=O), 1606.90 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.45 (s, 1H, 

-CONH), 10.10 (s, 1H, -NHCO), 7.97- 6.60 (m, 4H of bridging phenyl, 4H of 4-Cl phenyl and NH), 7.42 (d, 2H, pyrrole C2 and C5- 

H), 6.34 (d, 2H, pyrrole C3 and C4- H), 3.81 (s, 2H, CH2). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 45.22, 111.27, 113.86, 119.71, 

127.52, 128.54, 128.64, 129.20, 142.30, 147.33, 164.67, 169.66. 

Mass (m/z):  Molecular ion peak at 368.82 

 

V c: IR (KBr) cm
-1

: 3365.59 (NH’s), 1705.02, 1641.85 (C=O), 1607.45 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm):10.57 (s, 1H, -

CONH), 10.18 (s, 1H, -NHCO), 7.97- 6.60 (m, 4H of bridging phenyl, 4H of 4-Br phenyl and NH), 7.47(d, 2H, pyrrole C2 and C5- H), 

6.31 (d, 2H, pyrrole C3 and C4- H), 3.79 (s, 2H, CH2). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 53.56, 111.27, 114.43, 118.60, 119.03, 

127.52, 128.66, 129.19, 131.35, 142.29, 147.69, 161.21, 169.59. 

Mass (m/z):  Molecular ion peak at 413.27 

 

V d: IR (KBr) cm
-1

: 3319.39 (NH’s), 1864.66, 1648.17 (C=O), 1608.26 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.30 (s, 1H, 

-CONH), 10.18 (s, 1H, -NHCO), 7.8- 6.60 (m, 4H of bridging phenyl, 4H of 4-OCH3 phenyl and NH), 7.31 (d, 2H, pyrrole C2 and C5- 

H), 6.39 (d, 2H, pyrrole C3 and C4- H), 4.11 (s, 2H, CH2), 1.31 (s, 3H, OCH 3). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 46.32, 55.38, 

111.26, 113.58, 114.56, 119.02, 127.52, 129.19, 142.53, 151.27, 170.17. 

Mass (m/z):  Molecular ion peak at 364.40 

 

V e: IR (KBr) cm
-1

: 3361.09 (NH’s), 1777.87, 1632.40 (C=O), 1602.18 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.12 (s, 1H, 

-CONH), 10.00 (s, 1H, -NHCO), 8.14- 6.62 (m, 9H, 4H of bridging phenyl, 4H of 4-NO2 phenyl and NH), 7.32 (d, 2H, pyrrole C2 and 

C5- H), 6.30 (d, 2H, pyrrole C3 and C4- H), 4.74 (s, 2H, CH2).
 13

C NMR (100 MHz, DMSO-d6, δ ppm): 45.63, 110.24, 112.52, 119.65, 

126.63, 128.18, 142.72, 148.44, 165.87, 169.32. 

Mass (m/z):  Molecular ion peak at 378.13 

 

V f: IR (KBr) cm
-1

: 3351.59 (NH’s), 1708.46, 1645.27 (C=O), 1607.86 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.32 (s, 1H, -

CONH), 10.01 (s, 1H, -NHCO), 8.09- 6.59 (m, 4H of bridging phenyl, 4H of 3-Cl phenyl and NH), 7.34 (d, 2H, pyrrole C2 and C5- 

H), 6.30 (d, 2H, pyrrole C3 and C4- H), 3.88 (s, 2H, CH2).
 13

C NMR (100 MHz, DMSO-d6, δ ppm): 44.89, 111.28, 115.79, 118.48, 

127.53, 129.21, 142.31, 149.93, 164.67, 169.55. 

Mass (m/z):  Molecular ion peak at 368.12 
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V g: IR (KBr) cm
-1

: 3245.35 (NH’s), 1705.02, 1649.99 (C=O), 1608.92 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 11.02 (s, 1H, 

-CONH), 10.68 (s, 1H, -NHCO), 8.17- 6.63 (m, 4H of bridging phenyl, 4H of 2-Cl phenyl and NH), 7.35 (d, 2H, pyrrole C2 and C5- 

H), 6.30 (d, 2H, pyrrole C3 and C4- H), 4.05 (s, 2H, CH2).
 13

C NMR (100 MHz, DMSO-d6, δ ppm): 46.24, 64.68, 111.18, 111.29, 

118.50, 119.04, 126.37, 127.53, 128.96, 129.21, 142.32, 161.53. 

Mass (m/z):  Molecular ion peak at 367.15 

 

V h: IR (KBr) cm
-1

: 3249.91 (NH’s), 1650.40, 1608.74 (C=O), 1583.45 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.40 (s, 1H, 

-CONH), 10.16 (s, 1H, -NHCO), 8.15- 6.62 (m, 4H of bridging phenyl, 4H of 2-Br phenyl and NH), 7.32 (d, 2H, pyrrole C2 and C5- 

H), 6.29 (d, 2H, pyrrole C3 and C4- H), 3.99 (s, 2H, CH2).
 13

C NMR (100 MHz, DMSO-d6, δ ppm): 53.79, 64.70, 111.20, 118.38, 

119.05, 126.38, 127.56, 128.36, 129.24, 132.17, 141.35, 142.34, 146.86, 161.23. 

Mass (m/z):  Molecular ion peak at 411.05 

 

V i: IR (KBr) cm
-1

: 3233.85 (NH’s), 1656.16, 1607.89 (C=O), 1513.35 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.30 (s, 1H, -

CONH), 10.18 (s, 1H, -NHCO), 8.13- 7.50 (m, 4H of bridging phenyl, 4H of 2-OCH3 phenyl and NH), 7.33 (d, 2H, pyrrole C2 and C5- 

H), 6.30 (d, 2H, pyrrole C3 and C4- H), 4.04 (s, 2H, CH2), 1.26 (s, 3H, OCH3). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 45.20, 55.42, 

64.69, 111.21, 116.54, 118.50, 119.05, 121.09, 127.55, 128.65, 129.22, 141.36, 146.60, 164.69, 169.77. 

Mass (m/z):  Molecular ion peak at 364.15 

 

V j: IR (KBr) cm
-1

: 3349.13 (NH’s), 1704.67, 1645.09 (C=O), 1607.76 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 11.10 (s, 1H, -

CONH), 10.16 (s, 1H, -NHCO), 8.13- 6.59 (m, 4H of bridging phenyl, 4H of 3-Br phenyl and NH), 7.30 (d, 2H, pyrrole C2 and C5- H), 

6.74 (d, 2H, pyrrole C3 and C4- H), 4.73 (s, 2H, CH2).
 13

C NMR (100 MHz, DMSO-d6, δ ppm): 44.84, 64.65, 111.13, 112.71, 118.99, 

127.47, 129.16, 142.24, 146.77, 164.58, 169.43. 

Mass (m/z):  Molecular ion peak at 412.15 

 

V k: IR (KBr) cm
-1

: 3338.19 (NH’s), 1702.01, 1651.95 (C=O), 1606.56 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.32 (s, 1H,-

CONH), 10.10 (s, 1H, -NHCO), 8.34- 6.58 (m, 4H of bridging phenyl, 4H of 2-NO2 phenyl and NH), 7.31 (d, 2H, pyrrole C2 and C5- 

H), 6.34 (d, 2H, pyrrole C3 and C4- H), 4.23 (s, 2H, CH2). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 45.80, 64.64, 111.12, 115.47, 

118.42, 125.37, 126.33, 127.46, 129.14, 146.76, 161.15. 

Mass (m/z): Molecular ion peak at 379.11 

 

V l: IR (KBr) cm
-1

: 3380.10 (NH’s), 1694.06, 1649.34 (C=O), 1608.90 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 11.10 (s, 1H, -

CONH), 10.68 (s, 1H, -NHCO), 8.22- 6.49 (m, 4H of bridging phenyl,4H of 4-OH phenyl and NH), 7.36 (d, 2H, pyrrole C2 and C5- 

H), 6.28 (d, 2H, pyrrole C3 and C4- H), 5.26 (s, 1H, OH), 4.75 (s, 2H, CH2).
 13

C NMR (100 MHz, DMSO-d6, δ ppm): 46.64, 63.45, 

111.22, 113.83, 115.59, 118.42, 127.47, 128.66, 142.23, 148.90, 164.54, 170.26. 

Mass (m/z): Molecular ion peak at 350.10 

 

V m: IR (KBr) cm
-1

: 3303.84 (NH’s), 1705.82, 1649.92 (C=O), 1609.04 (C=N). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 53.96, 

63.45, 111.12, 118.44, 119.00, 127.46, 129.15, 142.28, 146.53, 161.16. 

Mass (m/z): Molecular ion peak at 349.54 

 

V n: IR (KBr) cm
-1

: 3361.46 (NH’s), 1705.00, 1649.83 (C=O), 1608.96 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.98 (s, 2H, 

-CONH), 10.38 (s, 2H, -NHCO), 8.05- 6.13 (m, 4H of bridging phenyl,4H of 3-OH phenyl and NH), 7.26 (d, 2H, pyrrole C2  and C5- 

H), 6.28 (d, 2H, pyrrole C3  and C4- H), 5.52 (s, 1H, OH), 4.72 (s, 2H, CH2). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 45.48, 64.66, 

99.62, 103.89, 111.15, 118.43, 126.35, 127.49, 129.49, 142.24, 146.79, 161.19, 169.95. 

Mass (m/z):  Molecular ion peak at 350.04 

 

V o: IR (KBr) cm
-1

: 3329.39 (NH’s), 1815.34, 1644.15 (C=O), 1603.23 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ ppm): 10.61 (s, 1H, 

NH), 10.26 (s, 1H, NH), 8.16- 6.60 (m, 4H of bridging phenyl,4H of 3-OCH3 phenyl and NH), 7.32 (d, 2H, pyrrole C2 and C5- H), 

6.60 (d, 2H, pyrrole C3 and C4- H), 3.84 (s, 2H, CH2), 1.24 (s, 3H, OCH 3). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 47.30, 54.52, 

98.14, 106.82, 111.08, 118.45, 128.57, 129.54, 140.04, 149.70, 160.30, 169.88. 

Mass (m/z):  Molecular ion peak at 363.24 

 

V p: IR (KBr) cm
-1

: 3367.46 (NH’s), 1699.01, 1652.86 (C=O), 1609.26 (C=N). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 45.18, 

111.06, 116.89, 118.13, 119.00, 128.04, 129.17, 130.59, 141.18, 142.29, 167.06. 

Mass (m/z):  Molecular ion peak at 402.46 

 

V q: IR (KBr) cm
-1

: 3254.17 (NH’s), 1681.52, 1636.06 (C=O), 1608.99 (C=N). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 53.50, 64.66, 

99.62, 111.08, 116.26, 117.37, 118.45, 126.35, 127.49, 129.18, 141.31, 146.78, 161.19. 

Mass (m/z):  Molecular ion peak at 402.35 
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V r: IR (KBr) cm
-1

: 3408.42 (NH’s), 1700.36, 1642.97 (C=O), 1608.83 (C=N). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 53.69, 64.65, 

111.13, 113.62, 118.45, 127.47, 128.03, 141.30, 146.77, 161.17. 

Mass (m/z):  Molecular ion peak at 401.22 

 

V s: IR (KBr) cm
-1

: 3236.49 (NH’s), 1704.27, 1640.85 (C=O), 1609.09 (C=N). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 53.98, 64.63, 

111.04, 118.43, 126.33, 127.45, 128.54, 141.28, 161.14. 

Mass (m/z):  Molecular ion peak at 335.14 

 

V t: IR (KBr) cm
-1

: 3301.65 (NH’s), 1703.00, 1639.30 (C=O), 1609.74 (C=N). 
13

C NMR (100 MHz, DMSO-d6, δ ppm): 64.66, 

105.16, 111.09, 118.68, 127.44, 130.02, 140.92, 141.27, 161.193. 

Mass (m/z):  Molecular ion peak at 478.18 

 

Scheme: 

 

Where,

V a   R= C6H5

  V b   R = 4-Cl-C6H4
   V c   R=  4-Br-C6H4

   V d   R= 4-OCH3-C6H4

   V e   R= 4-NO2-C6H4

   V f    R=  3-Cl-C6H4

   V g   R=  2-Cl-C6H4

  V h   R=  2-Br-C6H4

  V i    R= 2-OCH3-C6H4

  V j    R= 3-Br-C6H4

V k   R= 2-NO2-C6H4

 V l    R= 4-OH-C6H4

  V m   R= 2-OH-C6H4

  V n   R= 3-OH-C6H4

  V o   R= 3-OCH3-C6H4

  V p   R= 2,5-Cl-C6H4

  V q   R= 2,4-Cl-C6H4

 V r    R= 2,3-Cl-C6H3

  V s   R= C5H4N

 V t    R= 4-Br-2,5-Cl-C6H2

H2N COOC2H5

NHNH2. H2O

Chloroacetyl chloride

Reflux for 1 h

Reflux for 3- 4 h

O OCH3H3CO

CH3COOH
Reflux for 1 h

C2H5OH

N

Triethylamine

Substituted primary amines

Acetonitrile

Reflux for 3 h

N

(III)

(Va- t)

(IV)

N CONHNH2

HN NH

CH2

HN R

O O

HN NH

CH2Cl

O O

(I)

CH2Cl2

(II)

N COOC2H5
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Table 1: Physico-chemical data of the synthesized compounds V(a-t). 

 

Compound No. Molecular formula 
Elemental Analysis Found (Calcd) % 

M. P 
0
C % Yield 

         C H          N 

V a C19H18N4O2 68.25 (68.15) 5.43 (5.38) 16.76 (16.61) 214-216 68 

V b C19H17ClN4O2 61.87 (61.78) 4.65 (4.54) 15.49 (15.38) 224-226 61 

V c C19H17BrN4O2 55.22 (55.11) 4.15 (4.10) 13.56 (13.44) 290-292 70 

V d C20H20N4O3 65.92 (65.90) 5.53 (5.44) 15.38 (15.22) 244-246 74 

V e C19H17N5O4 60.15 (60.10) 4.52 (4.42) 18.46 (18.32) 230-232 68 

V f C19H17 ClN4O2 61.87 (61.80) 4.65 (4.56) 15.19 (15.16) 236-238 72 

V g C19H17ClN4O2 61.87 (61.70) 4.65 (4.56) 15.19 (15.10) 256-258 63 

V h C19H17BrN4O2 73.95 (73.85) 5.52 (5.50) 9.58 (9.52) 270-272 69 

V i C20H20N4O3 70.58 (70.46) 4.61 (4.50) 9.15 (9.10) 252-254 60 

V j C19H17BrN4O2 55.22 (55.15) 4.15 (4.10) 13.56 (13.44) 266-268 65 

V k C19H17N5O4 60.15 (60.10) 4.52 (4.48) 18.46 (18.32) 208-210 69 

V l C19H18N4O3 65.13 (65.11) 5.18 (5.10) 15.99 (15.72) 204-206 64 

V m C19H18N4O3 65.13 (65.07) 5.18 (5.08) 15.99 (15.82) 274-276 76 

V n C19H18N4O3 65.13 (65.10) 5.18 (5.10) 15.99 (15.82) 240-242 80 

V o C20H20N4O3 65.92 (65.81) 5.53 (5.44) 15.38 (15.22) 278-280 66 

V p C19H16Cl 2N4O2 56.59 (56.44) 4.00 (3.89) 13.89 (13.72) 298-300 75 

V q C19H16Cl 2N4O2 56.59 (56.51) 4.00 (3.84) 13.89 (13.72) 286-288 69 

V r C19H16Cl 2N4O2 56.59 (66.71) 4.00 (4.24) 13.89 (13.72) 220-224 62 

V s C18H17N5O2 64.47 (64.31) 5.11 (5.04) 20.88 (20.75) 294-296 78 

V t C19H15 BrCl2 N4O2 47.33 (47.31) 3.14 (3.10) 11.62 (11.56) 248-250       66 

 

Table 2. Anti-inflammatory activity screening results of compounds V(a-t). 

 

Compound 
Percentage inhibition of Paw oedema 

  1hr   3hr   5hr 

Control - - - 

V a 49.06 72.87
**

 66.50
**

 

V b 48.10 63.28 53.94 

V c 26.20 58.30 62.63
*
 

V d 42.68 70.44
**

 69.99
**

 

V e 42.89 63.12
*
 60.23

*
 

V f 37.66 73.42
**

 69.72
**

 

V g 28.84 67.35 62.64
*
 

V h 22.66 61.73 59.80 

V i 48.32 71.50
**

 68.40
**

 

V j 27.54 62.17 53.20 

V k 27.50 69.37
**

 65.78
**

 

V l 29.73 64.43 60.43
*
 

 V m 39.38 74.32
**

 71.35
**

 

V n 40.96 72.20
**

 68.60
**

 

V o 36.82 74.22
**

 71.49
**

 

V p 29.30 70.35
**

 69.82
**

 

V q 39.82 63.12 59.76 

V r 35.39 74.02
**

 73.58
**

 

V s 39.04 71.47
**

 70.10
**

 

V t 36.82 71.24
**

 69.03
**

 

Diclofenac 42.12 79.53 76.68 

 

Data were analysed by ANOVA. Followed by Dunnet’s test. 

**P<0.001. 

P>0.05. Values are mean ± SEM, of six animals in each group. 
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Table 3. Analgesic activity screening results of compounds V (a-t). (% of protection). 
 

   Compound No. of wriths in 15 min. ± SEM % Protection 

Control 44 1.713 -- 

V a 17 1.183 61.37
**

 

V b 19 1.392 56.82
*
 

V c 22 1.065 50.00
*
 

V d 16 1.447 63.64
**

 

V e 23 1.095 47.73 

V f 27 1.392 38.64 

V g 21 1.193 52.28
*
 

V h 16 1.183 63.64
**

 

V i 32 1.392 27.28 

V j 42 1.665 04.55 

V k 17 1.447 61.37
**

 

          V l 25 1.295 43.19 

 V m 18 1.447 59.10
*
 

V n 22 1.156 50.00
*
 

V o 28 1.183 36.37 

V p 15 1.447 65.91
**

 

V q 19 1.325 56.82
*
 

V r 24 1.447 45.46 

V s 16 1.183 63.64
**

 

V t 20 1.147 54.55
*
 

Aspirin 13 1.317 70.45 

 

Data were analysed by ANOVA. Followed by Dunnet’s test. 

**P<0.001. 

P>0.05. Values are mean ± SEM, of six animals in each group. 

 

CONCLUSION 

In this research article, the synthesis, spectral characterization, analgesic and ant-inflammatory activities of some novel series 

of pyrrole benzohydrazide derivatives have been reported. The analgesic and antiinflammatory activities results of the titled 

compounds, reported here, showed that these are the potential analgesic and antiinflammatory leads endowed with moderate to 

excellent activity with less toxic effects. These results further encourage us to carry out slight modifications in the ring substituents to 

obtain potent pharmacological activity.  
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Term Expansion/ Full form 

DCM Dichloromethane 

FTIR Fourier Transform Infrared Radiation 

NMR Nuclear Magnetic Resonance 

TMS Tetra Methyl Silane 

DMSO Dimethyl sulfoxide 

ANOVA Analysis of variance 

DMSO-d6 Deuterated Dimethyl sulfoxide 

SEM Standard Error Mean 
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ABSTRACT
Background: The Anthracycline derivative, doxorubicin is a cytotoxic agent with proven efficacy in various malignancies. 
The clinical usefulness has been limited due to its cardiac toxicity. Objectives: To study the influence of ethanolic 
extract of petals of Rosa centifolia (EERC) against doxorubicin (Dox) induced myocardial toxicity in rats. Methods: 
Cardiotoxicity was produced by cumulative administration of Dox (15 mg/kg for two weeks, i.p.). EERC (100 and 200 
mg/kg, p.o) was administered as pretreatment for two weeks followed by Dox on alternative days for two weeks. The 
parameters such as, biomarker enzymes like Creatine kinase (CK-MB), lactate dehydrogenase (LDH) and cardiac 
Troponin-I (cTnI), biochemical parameters like alanine aminotransferase (ALT), aspartate aminotransferase (AST) 
and alkaline phosphatase (ALP), antioxidant enzymes like superoxide dismutase (SOD), glutathione (GSH), catalase 
(CAT) and lipid peroxidation were monitored after three weeks of last dose. Heart histopathalogical studies were also 
carried out to evaluate myocardial toxicity. Results: The repeated administration of Dox-induced cardiomyopathy was 
characterized by decrease of antioxidant enzymes and elevated levels of cardiac biomarkers. Pretreatment with the 
EERC (200 mg/kg) significantly protected heart from the toxic effects of doxorubicin by decreasing the elevated level of 
biomarker enzymes like LDH, CK-MB and absence of cardiac troponin-I  and biochemical parameters such as ALT, AST, 
and ALP back to normal. The EERC increased the reduced level of GSH, SOD and CAT while decreased the elevated 
level of malondialdehyde (MDA) in cardiac tissue along with normalizing the histological architecture of heart tissue. 
Conclusion: The biochemical and histopathological data evidently substantiate the cardioprotective effect of EERC, 
which could be attributed to its antioxidant property.

Key words: Antioxidant, Cardiotoxicity, Rosa centifolia, Doxorubicin.

INTRODUCTION

The doxorubicin drug is effective for various  
malignancies such as breast cancer, soft tissue 
sarcoma, leukemia, small cell carcinoma of   
the lung and esophageal carcinomas.1 Pro-
posed mechanisms of  doxorubicin for its 
anti-malignant effect includes intercalation 
into DNA,  DNA cross linking, induction 
of  apoptosis by inhibition of  topoisomer-
ase–II, interference with DNA unwinding 
and direct membrane damage.2,3 However 
its use has been restricted due to its dose 
dependent cardiotoxicity, which may cause 
myocardial damage, resulting in cardiomy-
opathy with fatal congestive cardiac failure. 
The mechanism of  doxorubicin induced 
cardiomyopathy is not completely under-

stood. The possible proposed mechanisms 
may be due to free radical generation 
and lipid peroxidation,4 vasoactive amine 
release,5 myocyte regeneration6 and altered 
adrenergic function7. These toxic effects 
may be due to the presence of  semiqui-
none in the tetracycline aglycone molecule 
of  doxorubicin. These semiquinones are 
reported to increase the generation of  
superoxide radicals and they damage the 
heart.8 Various strategies to overcome the 
cardiotoxicity are reduction of  total cumu-
lative dose, co-therapy with protective 
agents, changing the chemical structure, 
encapsulation in liposomes and develop-
ment of  safe new derivatives.9,10 In recent 
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years, there is a renowned interest in the use of  natural 
antioxidants as a protective strategy against doxorubicin 
induced cardiotoxicity.
Rosa centifolia Mill belongs to family Rosaceae has been 
traditionally used in culinary practices and distributed all 
over India. Traditionally in Ayurveda it has been used  
for the cardiac disorders.11,12 It is reported to have  
analgesic,13 anti-inflammatory,13 antibacterial,14 antioxidant,15  
anti-tussive16 and anti-depressant.17 It is reported that  
flavonoids18 and triterpinoids19 are responsible for anti-
oxidant activity. This study was taken to evaluate traditional 
claim based on the presence of  the phytochemicals in 
Rosa centifolia.

MATERIALS AND METHODS

Plant material

The authenticated petals of  Rosa centifolia was procured 
from Department of  Botany, Sri Venkateshwar University, 
Tirupati, India. The petals were washed thoroughly with  
water, rinsed with distilled water to remove soil and foreign  
material if  any. The petals were shade dried and subjected  
to size reduction to obtain uniform coarse powder of   
40 mesh size. The petal powder was subjected to organ-
oleptic evaluation like colour, odour and taste.

Ethanolic extract preparation

Accurately weighed 25g of  petal powder and 250 ml of  
ethanol in iodine flask were allowed to stand for 1 h with 
occasional shaking. A reflux condenser was attached and 
the content was allowed to boil for an hour. Later the 
extract was cooled and concentrated using rotary flash 
evaporator.20

Chemicals and drugs

Doxorubicin was a gift sample from Get Well Pharma-
ceuticals, India. Other analytical grade chemicals and 
enzyme assay kits were procured from Sigma Aldrich 
and ERBA Mannheim respectively.

Animals

Healthy albino Wistar rats weighing between 150-200 g 
were used for the study after securing the ethical clear-
ance from Institutional Animal Ethical Committee  
(Ref. No. KLEU’s-08-IAEC.HBL-31/Aug2013). All the 
animals were individually housed in polyethylene cages, 
maintained under standard conditions, fed with standard 
rat pellet diet and water ad-libitum. Prior to the initiation 
of  experiment, rats were acclimatized for seven days to 
laboratory conditions.

Preliminary phytochemical screening

The ethanolic extract of  Rosa centifolia (EERC) was  
subjected to preliminary phytochemical investigation for 
the presence of  various phytoconstituents like carbohy-
drates, alkaloids, steroids, amino acids, saponins, triter-
penoids, proteins, glycosides, flavonoids, tannins and 
phenolic compounds.21,22

Acute Oral Toxicity

Acute oral toxicity studies were carried out as per  
Organization for Economic Co-operation and Develop-
ment (OECD revised draft guideline 423. Female albino 
mice weighing between 18-25 g were chosen to carryout 
acute toxicity studies by up and down method. EERC 
was orally administered at a dose of  2 g/kg body weight 
and food was withheld for up to 4 h. The animals were 
observed for changes in general behavioral, weight, 
tremor, convulsion, salivation, sleep, skin, eye and death  
at 30 m, 1, 2, 3, 4, 24 h and once daily for remaining  
14 days.

Experimental design

After one week of  acclimatization, the animals were 
randomly divided into 6 groups of  6 animals in each as 
follows. 
Group I received vehicle 5 ml/kg body weight p.o. 
Group II were treated with doxorubicin 2.5 mg/kg 
body weight i.p. in 6 equal injections 
on alternate days for two weeks. 
Group III received ethanolic extract of  Rosa centifolia 
(EERC-200 mg/kg body weight 
p.o.) daily for two weeks. For next two weeks the vehicle 
was administered on alternative day. 
Group IV and Group V received low dose (100 mg/kg 
body weight p.o) of  EERC (LEERC) and high dose (200 
mg/kg body weight p.o) EERC (HEERC) respectively  
for two weeks as a pretreatment followed by doxorubicin 
as in group II.
Group VI received Vitamin E as a standard drug 
(Std)100 mg/kg body weight p.o for two weeks as a pre-
treatment followed by doxorubicin as in group II.

Food, water and ECG

Food and water intake were regularly measured and 
ECG was recorded (Biopac M35) before and after the 
treatment for all the animals.

Enzyme assays

Blood was collected by retro-orbital plexus after the 
thirty six hours of  last dose treatment, under light ether 
anesthesia using heparinized microcapillaries for the 



Nimbal et al.: Cardioprotective effect of Rosa centifolia

14 RGUHS J Pharm Sci | Vol 6 | Issue 1 | Jan–Mar, 2016

estimation of  various biomarkers like lactate dehydro-
genase (LDH),23 creatinine phosphokinase (CPK)24 and 
troponin-I (cTnI).25 Animals were observed for next 
three weeks for the general appearance, behavior and 
mortality. At the end of  three weeks, again blood was  
withdrawn for the estimation of  aspartate transaminase  
(AST),26 alanine transaminase (ALT)26 and alkaline phos-
phatase (ALP).27 Animals were sacrificed under isoflurane 
anesthesia and a midline incision was made followed 
by quick dissection of  heart tissue. The cardiac tissue 
was washed in ice cold saline, dried by filter paper and 
weighed immediately. Hearts of  all the animals were 
taken and 10% w/v homogenate was prepared in 0.9% 
buffered KCl (pH 7.4) for the estimation of  endogenous 
antioxidants such as glutathione (GSH),28 melonldehyde 
(MDA),29 superoxide dismutase (SOD)30and catalase  
(CAT).31 The remaining heart portion was used for 
histo pathological studies. 

Histopathological studies

By using 10% formalin, the heart tissue sections were  
fixed and specimens were processed by standard procedure 
and embedded in paraffin wax. The ventricular portion 
was sectioned and stained according to the hematoxyllin 
and eosin method.

Statistical analysis

The experimental data were statistically analyzed using 
one-way ANOVA (analysis of  variance) followed by 
Dunnet’s multiple comparision test using Graphpad 
Prism 5.0. Data were expressed as Mean ± S.E.M. and 
P<0.05 was considered as significant.

RESULTS

Phytochemical constituents in flower petals of EERC

The preliminary phytochemical investigation revealed 
the presence of  carbohydrates, steroids, triterpenoids, 
glycosides, saponins, flavonoids, alkaloids, tannins and 
phenolic compounds. 

Acute oral toxicity

By acute oral toxicity studies, we found that lethal dose 
of  ethanolic extract of  Rosa centifolia was more than  
2000 mg/kg body weight. So 1/10th and 1/20th of  the 
2000 mg/kg body weight was chosen for further studies.  

General observations

Doxorubicin treated animals developed a scruffy fur 
and had red exudates around the eyes and soft watery 
faeces. Necrosis was also observed at the site of  doxo-
rubicin injection. These conditions were more severe at 
the end of  study period. But these changes were less in 
pretreated extract group animals.

Figure 1 depicts that, in doxorubicin treated group, food 
and water consumption was significantly reduced as 
compared to normal group but EERC group showed 
no significant changes in food and water consumption 
as compared to normal. In treatment groups i.e. LEERC 
(p<0.05), HEERC (p<0.01) and Vit-E (p<0.01) showed 
significantly improved food and water consumption as 
compared to doxorubicin treated group.

Body weight, heart weight and ratio of heart weight to 
body weight

Table 1 represents the body weight which was significantly 
decreased in doxorubicin treated group as compared to 
normal group. The EERC and LEERC treated group 
shown no significant changes in the body weight as 
compared to normal group. The treatment groups  
HEERC (p<0.01) and Std (p<0.001) showed significantly 
increased body weight as compared to doxorubicin 
treated group.
The heart weight and ratio of  heart weight to body 
weight in doxorubicin treated rats were significantly 
increased as compared to normal group rats, whereas 
EERC and LEERC groups showed similar ratio as that  
of  normal group. The pretreatment groups showed  
significantly decreased ratio i.e. HEERC (p<0.05) and 
Std (p<0.01) as compared to doxorubicin treated group.

Cardiac markers

Table 2 depicts the doxorubicin treated rats having 
significant increase in LDH (p<0.001) and CK-MB 
(p<0.001) and also the presence of  Troponin I (Table 3) 
as compared to normal group. The pretreatment groups 
i.e. LEERC, HEERC and Std decreased the levels of  
LDH (ns, p<0.01 and p<0.001) and CK-MB (p<0.05, 
p<0.01 and p<0.001) respectively and also exhibited 
the absence of  Troponin I (Table 3) as compared with 
doxorubicin treated group.

Biochemical parameters (Serum markers)

Doxorubicin treated animals produced significant increase 
in serum enzyme markers such as ALP (p<0.001), AST  
(p<0.001) and ALT (p<0.001) as compared to normal 
group, whereas pretreatment groups ie. LEERC, HEERC 
and Std decreased the levels ALP (p<0.05, p<0.01 and 
p<0.01), AST (p<0.05, p<0.001 and p<0.01) and ALT  
(p<0.05, p<0.001 and p<0.001) respectively as compared 
with doxorubicin treated group.

ECG parameters

Table 4 presents that doxorubicin treated animals show-
ing significant increase in QT interval (p<0.001) and 
decrease in R wave amplitude (p<0.001) as compared to 
normal group, whereas pretreatment groups i.e. HEERC 
and Std but not LEERC decreased in QT interval (p<0.05  
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Table 1: Effect of EERC on heart to body weight ratio
Group Body Weight

(g)
Heart Weight

(g)
Heart / Body weight 

Ratio(10-3)
Control 185.2±0.945 0.7783±0.02344 4.202±0.1122

Dox 135.5±1.893 0.6800±0.01770 5.019±0.1190###

EERC 184.2±1.833 0.7533±0.02124 4.089±0.0947***

LEERC+Dox 139.7±2.654ns 0.6833±0.01229 4.895±0.0645ns

HEERC+Dox 148.5±3.374** 0.6800±0.00774 4.590±0.1058*

Std 161.8±2.587*** 0.7117±0.01778 4.409±0.1637**

Values are Mean±S.E.M; n=6 in each group, ###p<0.001 when compared to normal, ns=not significant, ***p<0.001, **p<0.01, 
*p<0.05 when compared to Dox.
Dox- Doxorubicin, EERC- Ethanolic extract of Rosa centifolia, LEERC- Low dose (100 mg/kg) of ethanolic extract of Rosa centifolia, 
HEERC- High dose (200 mg/kg) of ethanolic extract of Rosa centifolia, Std- Standard treated with Vitamin-E (100 mg/kg).

Table 2: Effect of EERC on biochemical parameters

Group LDH
(IU/L)

CK-MB
(IU/L)

ALP
(IU/L)

AST
(IU/L)

ALT
(IU/L)

Control 97.00±7.844 43.70±9.722 57.37±10.68 51.80±5.070 21.51±1.326

Dox 202.7±13.73### 179.2±5.548### 151.6±10.17### 172.3±6.530### 97.62±19.41###

EERC 104.1±10.16*** 40.87±5.284*** 54.76±9.152*** 46.58±4.905*** 24.32±3.421***

LEERC+Dox 183.8±10.78ns 131.7±14.76* 106.5±7.773* 116.7±16.77* 60.78±10.29*

HEERC+Dox 148.1±8.508** 91.13±16.28*** 92.73±11.05** 94.03±18.85*** 40.63±4.395***

Std 131.5±10.06*** 85.30±11.32*** 93.98±14.21** 98.63±15.95** 32.85±3.615***

Values are Mean ± S.E.M; n=6 in each group, ###p<0.001 when compared to normal, ns=not significant, ***p<0.001, **p<0.01, *p<0.05 when 
compared to Dox.
Dox- Doxorubicin, EERC- Ethanolic extract of Rosa centifolia, LEERC- Low dose (100 mg/kg) of ethanolic extract of Rosa centifolia, HEERC- High 
dose (200 mg/kg) of ethanolic extract of Rosa centifolia, Std- Standard treated with Vitamin-E (100 mg/kg).

Table 3: Effect of EERC on cardiac troponin I

Group Troponin I
Control --

Dox ++

EERC --

LEERC+Dox +

HEERC+Dox --

Std --
‘+’ Present and ‘-’ Absent.
Dox- Doxorubicin, EERC- Ethanolic extract of Rosa centifolia, LEERC- Low 
dose (100 mg/kg) of ethanolic extract of Rosa centifolia, HEERC- High dose 
(200 mg/kg) of ethanolic extract of Rosa centifolia, Std- Standard treated 
with Vitamin-E (100 mg/kg).

Table 4: Effect of EERC on ECG parameters

Group QT interval
(sec)

R wave amplitude
(mV)

Control 0.08667±0.0021 0.4750±0.0160

Dox 0.1183±0.0030### 0.1467±0.0055###

EERC 0.0850±0.0022*** 0.4633±0.0125***

LEERC+Dox 0.1133±0.0055ns 0.2317±0.0390ns

HEERC+Dox 0.09667±0.0091* 0.2917±0.0328**

Std 0.0900±0.0036** 0.4083±0.0235***

Values are Mean±S.E.M; n=6 in each group, ###p<0.001 when compared to normal, ns=not significant, 
***p<0.001, **p<0.01, *p<0.05 when compared to Dox.
Dox- Doxorubicin, EERC- Ethanolic extract of Rosa centifolia, LEERC- Low dose (100 mg/kg) of ethanolic 
extract of Rosa centifolia, HEERC- High dose (200 mg/kg) of ethanolic extract of Rosa centifolia, Std- 
Standard treated with Vitamin-E (100 mg/kg).
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and p<0.01) and increased in R wave amplitude (p<0.01 
and p<0.001) respectively as compared to doxorubicin 
treated group.

Antioxidants

Table 5 indicates that doxorubicin treated animals 
showed significant increase in MDA levels (p<0.001) 
and decrease in the levels of  GSH (p<0.001), SOD 
(p<0.001) and CAT (p<0.001) as compared to normal 
group, but pretreatment groups i.e. HEERC and Std 
have decreased levels of  MDA (p<0.01 and p<0.001) 
and increase in the levels of  GSH (p<0.01 and p<0.001), 
SOD (LEERC-p<0.05, p<0.01 and p<0.001) and CAT 
(p<0.01 and p<0.001) respectively as compared to 
doxorubicin group.

Histopathological studies

Doxorubicin treated rat heart tissue exhibited loss of  
myofibrils, vacuolization of  the cytoplasm, patchy 
necrosis and inflammatory cells. Whereas normal group 
showed normal morphological appearances but pre-
treated groups showed minimal loss of  myofibrils and 
vacuolization of  the cytoplasm as compared to doxoru-
bicin treated group (Figure 2).

DISCUSSION

Doxorubicin is one of  the most active cytotoxic agents 
and has proven efficacy in a variety of  human malignan-
cies. Its therapeutic use is limited due to its acute and 
chronic cardiotoxicity. This is attributed to free radical 
generation and lipid peroxidation.  Doxorubicin accu-
mulates in cardiac tissue over a period of  time dose 
dependently and eventually causes cardiac dysfunction.32

The present study investigated the influence of  ethanolic  
extract of  Rosa centifolia against doxorubicin induced 
cardiotoxicity. The present study showed that in doxo-
rubicin administered rats the fur become scruffy, alopecia  
and a pink tinge developed and on later days red exudates 
were found around the eyes and nose, necrosis at the site  

of  injection. These changes were reduced in Rosa centifolia  
and vitamin-E pretreated groups, which accounts for 
the effective cell protecting property with anti-inflam-
matory, antioxidant and anti-fibrotic effect.
The doxorubicin treated group showed decrease in water 
and food consumption because of  that body weight is 
reduced and also increase in heart weight which was 
determined by ratio of  heart weight to body weight. 
This could be due to dilated, enlarged and hypertropic  
atrium and ventricles, swelling of  mitochondria. However 
all of  the above changes were inhibited in pretreated 
groups.
The study also showed the biochemical changes and 
oxidative damage in the cardiac tissue after administra-
tion of  doxorubicin at a cumulative dose of  15 mg/kg 
body weight. As a result of  destruction of  myocardial 
cells, CK-MB, LDH and cTnI were released into blood  
stream and these served as diagnostic markers of  cardiac 
damage.33,34 The amount of  these enzymes present in 
the blood reflects the alteration in plasma integrity and/
or permeability.
Doxorubicin administered rats displayed significant  
elevation in the levels of  these diagnostic markers, which 
are an indicators of  the severity of  doxorubicin induced 
myocardial damage, which are in agreement with earlier  
reports.35,36 The pretreatment with EERC showed signifi-
cant reduction in doxorubicin induced elevated serum 
diagnostic markers. This evidently confirms that EERC 
is responsible for maintenance of  normal structural and 
myocytes architectural integrity, thereby restricting the 
leakage of  these enzymes, which can be accounted for 
its membrane stabilizing property.  
Electrocardiograph abnormalities are the main criteria 
for the diagnosis of  myocardial injury. In doxorubicin 
treated rats, the characteristic findings were prolongation 
of  QT interval and decrease in R wave amplitude. These 
changes are signs of  doxorubicin induced myocardial 
damage, which is in agreement with an earlier report.37 

Table 5: Effect of EERC on antioxidant enzymes

Group MDA
(n mole/mg of wet tissue)

GSH
(n mole/mg of wet 

tissue)

SOD
(Unit/mg protein)

CAT
(Unit/mg protein)

Control 16.76±1.247 20.26±1.255 64.55±2.595 53.99±4.021

Dox 62.29±2.719### 5.697±0.7754### 31.25±2.760### 28.52±1.681###

EERC 20.61±1.607*** 19.56±1.480*** 60.22±3.832*** 53.10±4.169***

LEERC+Dox 52.49±2.967ns 9.417±1.328ns 45.85±3.499* 33.04±2.533ns

HEERC+Dox 47.80±3.800** 12.26±1.228** 49.92±3.598** 46.30±3.064**

Std 44.88±3.984*** 15.35±1.220*** 55.01±2.249*** 51.19±2.054***

Values are Mean±S.E.M; n=6 in each group, ###p<0.001 when compared to normal, ns=not significant, ***p<0.001, **p<0.01, *p<0.05 when compared to Dox.
Dox- Doxorubicin, EERC- Ethanolic extract of Rosa centifolia, LEERC- Low dose (100mg/kg) of ethanolic extract of Rosa centifolia, HEERC- High dose (200mg/kg) of 
ethanolic extract of Rosa centifolia, Std- Standard treated with Vitamin-E (100mg/kg).
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Figure 1: Effect of EERC on water and food consumption.
Values are Mean±S.E.M; n=6 in each group,
Dox- Doxorubicin, EERC- Ethanolic extract of Rosa centifolia, LEERC- Low dose (100 mg/kg) of ethanolic extract of Rosa centifolia, HEERC- High dose (200 mg/kg) 
of ethanolic extract of Rosa centifolia, Std- Standard treated with Vitamin-E (100 mg/kg).

Figure 2: Histopathological studies by hematoxylin and eosin staining.
(a) Photomicrograph of normal group heart showing normal myocardial fibers and architecture. (b) Doxorubicin treated group showing loss of myocardial fibers and 
vacuolated cells.  (c) Only EERC treated group showing no myocardial fiber loss and vacuolated cells.  (d) LEERC+Dox treated group have less loss of myocardial 
fibers and vacuolated cells. (e) and (f) HEERC+Dox and Std+Dox group respectively showing scanty myocardial fibers loss and vacuolated cells.
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Pretreated groups showed a protective effect against 
doxorubicin induced altered ECG patterns.
In present study, doxorubicin treated rats also showed 
an increase in MDA levels suggesting increased lipid 
peroxidation and decrease in levels of  GSH, SOD and 
CAT. It is accepted that SOD protects against injury by  
converting O2- radical to H2O2 and prevent the formation 
of  OH radicals through O2- driven Fenton reaction38 
and H2O2 can be removed by CAT. Pretreatment with  
EERC improved the antioxidant status and thereby  
preventing the damage to the heart, mainly because of  
its anti-oxidant property.  
Doxorubicin treatment produced changes in heart, 
mainly in the form of  enlarged, swollen mitochondria 
and presence of  vacuoles within cytoplasm. The vacuolar  
changes in cardiac muscle fibers may lead to degenera-
tion of  myocardial tissue, myofibrillar loss, myocardial 
hypertrophy and fragmentation of  the nuclei. Histo-
pathalogical reports suggested EERC attenuates the 
doxorubicin induced cardiac toxicity by reducing swelling 
of  mitochondria and myofibrils loss.

CONCLUSION

We conclude that the cardiotoxicity induced by doxoru-
bicin is mainly related to oxidative stress. Anti-oxidant 
properties of  EERC may boost myocardial integrity and 
attenuate the cardiac toxicity. Our study revealed that 
EERC may be considered as potentially useful in com-
bination with doxorubicin to limit free radical mediated  
cardiac injury. However, further elucidation of  the cellular 
and molecular mechanisms would provide the robust 
evidence for cardioprotective effects of  EERC.
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Abstract: Doxorubicin is Anrthacycline derivative and most active cytotoxic agent in current use. It is been using to treat 
various malignancies but the clinical usefulness has been limited due to its specific cardiac toxicity. The main objective 

is to study the preventive role of ethanolic extract of whole plant of Boerhaavia diffusa (EEBD) against doxorubicin 

(Dox) induced myocardial toxicity in rats. Cumulative administration of Dox (2.5 mg/kg for two weeks) was injected to 

produce cardio toxicity. EEBD (100 and 200 mg/kg, po) was administered as pretreatment for two weeks followed by 

Dox on alternative days for two weeks. The general observations, mortality, histopathology, biomarker enzymes like 

lactate dehydrogenase (LDH), Creatine kinase (CK-MB) and cardiac troponin-I (cTnI), biochemical parameters such as 

aspartate aminotransferase (AST) alanine aminotransferase (ALT) and alkaline phosphatase (ALP), antioxidant enzymes 
such as glutathione (GSH), superoxide dismutase (SOD) catalase (CAT) and lipid peroxidation were monitored after 

three weeks of last dose of Dox. Histopathalogic studies of heart were also carried out to evaluate myocardial toxicity. In 

results the repeated administration of Dox produces cardiomyopathy, which was characterized by increased level of 

cardiac biomarkers and deficit antioxidant enzymes. Pretreatment with the EEBD (200mg/kg) significantly protected 

myocardium from the toxic effects of Dox by reducing the elevated level of biomarker enzymes like LDH, CK-MB and 

absence of cTnI  and biochemical parameters such as AST, ALT and ALP reduced to normal. EEBD increased the 

reduced level of GSH, SOD and CAT while decreased the elevated level of malondialdehyde (MDA) in cardiac tissue. In 

conclusion the biochemical and histopathological data evidently substantiate the cardio protective effect of EEBD, which 

could be attributed to its antioxidant property. 

Keywords: Antioxidant, cardio toxicity, EEBD, doxorubicin. 

INTRODUCTION 

Doxorubicin (Anrthacycline drug) is a 

clinically well-established anti-cancer drug, which is 
widely used for the treatment of various human 

neoplastic diseases as well as wide range of solid 

tumours including breast cancer, acute leukemia‟s, 

Hodgkin and non-Hodgkin lymphoma, lung thyroid and 

ovarian cancer [1]. But the clinical use of drug is 

limited by an unusual and often irreversible 

cardiomyopathy, the occurrence of which is related to 

the total dose of the drug [2].Proposed mechanisms of 

doxorubicin for its anti-malignancy includes 

intercalation into DNA,  DNA cross linking, induction 

of apoptosis by inhibition of topoisomerase –II, 

interference with DNA unwinding and direct membrane 
damage [3,4]. Although the mechanism underlying the 

severe cytotoxicity of doxorubicin and other 

anthracycline are not fully understood, there is evidence 

that toxicity may ensue through drug free radical 

formation and subsequent redox cycle with O2 resulting 

in the generation of reactive oxygen species such as 

superoxide anion, hydroxyl radicals and hydrogen 

peroxide. Tissues with less developed activities of anti-

oxidant enzymes have been reported in doxorubicin 

induced cardio toxicity in rats [5]. The anti-oxidant 

defenses of heart are particularly susceptible to injury 
by doxorubicin induced oxygen radicals.  

 

 Boerhaavia diffusa Linn belongs to family 

Nyctaginaceae has been traditionally used in culinary 

practices and distributed all over India. Traditionally in 

Ayurveda it has been used for the cardiac disorders [6, 

7].It has been reported to have analgesic and anti-

inflammatory [8], Anti stress [9], antioxidant 

[10],Hepatoprotective[11], anticonvulsant[12] and 

diuretic [13]. It has been reported in scientific papers 

that flavonoids [14] and triterpinoids [15] are 

responsible for antioxidant activity. So considering the 
phytochemicals present in Boerhaavia diffusa, and in 

order to give a scientific background for the above 

traditional claim, this work has been taken. 

 

MATERIALS AND METHODS 

Plant material: 

The Boerhaavia diffusa whole plant was 

authenticated and procured from Department of Botany, 

http://www.saspublisher.com/
mailto:bc_koti@yahoo.com
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Sri Venkateshwar University, and Tirupati, India. The 

whole plant was washed thoroughly with water, rinsed 

with distilled water to remove soil and foreign material 

if any. The plant was shed dried and subjected to size 

reduction to obtain uniform coarse powder of 40 mesh 

size. The powder of the whole plant was subjected to 

organoleptic evaluation like colour, taste and odour. 

 

Preparation of the ethanolic extract: 

 The extract was prepared by hot extraction method. 

Accurately weighed 25g of powder and 250ml of 

ethanol in iodine flask, allowed to stand for 1h with 

occasional shaking and after 1h attached a reflux 

condenser, boiled for 1h, after 1h cooled and 

concentrated using rotary flash evaporator. 

 

Chemicals and drugs: 

 Doxorubicin was obtained as sample gift from Get 

Well Pharmaceuticals, India. Other analytical grade 
chemicals were procured from Sigma and enzyme assay 

kits were purchased from ERBA.  

 

Animals: 

 Healthy albino wistar rats weighing between 150-

200g were used for the study after securing the ethical 

clearance from Institutional Animal Ethical Committee 

(Ref. No. KLEU‟s-08-IAEC.HBL-31 /Aug2013). All 

the animals were individually housed in polyethylene 

cages, maintained under standard conditions, fed with 

standard rat pellet diet and water ad-libitum. Animals 

were acclimatized for one week to laboratory conditions 
before starting the experiment. 

 

Preliminary phytochemical screening of flower 

petals of EEBD: 

The ethanolic extract was investigated for the 

presence of various phytoconstituents like 

carbohydrates, proteins, amino acids, steroids, 

triterpinoids, glycosides, saponins, flavonoids, 

alkaloids, tannins and phenolic compounds. 

 

Acute Oral Toxicity: 
 Acute oral toxicity studies were carried out as per 

OECD guidelines set by Organization for Economic 

Co-operation and Development (OECD, revised draft 

guidelines 423) received from Committee for the 

Purpose of Control and Supervision of Experiments on 

Animals (CPCSEA), Ministry of Social Justice and 

Empowerment, Govt. of India. Acute toxicity studies 

were performed on female albino mice weighing 

between 18-25gmusing the up and down method. 

EEBD was orally administered at a dose of 2g/kg body 

weight. After administration food was withheld for up 

to 4 h, animals were observed for changes in weight, 
general behavioral, tremor, convulsion, salivation, 

sleep, skin, eye and death at 30 m, 1, 2, 3, 4, 24 h and 

once daily for 14 days. 

 

 

 

Experimental design: 

 After one week of acclimatization, the animals were 

randomly divided into 6 groups of 6 animals in each as 

follows.  

 

Group I served as normal control, received vehicle 

5ml/kg body weight.  

 
Group II animals were treated with doxorubicin 

2.5mg/kg body weight i.p. in 6 equal injections 

alternative day for two weeks.  

 

Group III animals received ethanolic extract of 

Boerhaavia diffusa (EEBD-200mg/kg body weight 

po.)for two weeks and then alternatively with vehicle 

for next two weeks. 

 

Group IV and Group V animals received low dose 

(100mg/kg body weight po) of ethanolic extract of 
Boerhaavia diffusa (LEEBD) and high dose (200mg/kg 

body weight po) of ethanolic extract of Boerhaavia 

diffusa (HEEBD) respectively for two weeks as a 

pretreatment followed by doxorubicin as in group II. 

 

Group VI served as standard (Std) and received 

Vitamin E 100mg/kg body weight p.o for two weeks as 

a pretreatment followed by doxorubicin as in group II. 

 

ECG, Food and water: 

 ECG was recorded (Biopac MP35) before and after 

the treatment, also food consumption and water intake 
were regularly measured for all the animals. 

 

Enzyme assays: 
 Thirty six hour after the last treatment, blood was 

withdrawn by retro-orbital plexus under light ether 

anesthesia using heparinized micro capillaries for the 

estimation of various biomarkers like lactate 

dehydrogenase (LDH) [16], creatinine phosphokinase 

(CPK) [17] and troponin-I (cTnI) [18].All the animals 

were observed for next three weeks for the general 

appearance, behavior and mortality. After the three 
weeks, again blood was withdrawn by retro-orbital 

plexus under light ether anesthesia using heparinized 

micro capillaries for the estimation of aspartate 

transaminase (AST) [19], alanine transaminase 

(ALT)[19] and alkaline phosphatase (ALP)[20]. 

Animals were sacrificed under ether anesthesia and a 

midline incision was performed and heart tissue was 

quickly dissected out, washed in ice cold saline, dried 

by filter paper and weighed immediately. The entire 

animal‟s heart portion was taken and 10% w/v 

homogenate was prepared in 0.9% buffered KCl (pH 

7.4) for the estimation of endogenous antioxidants such 
as, glutathione (GSH) [21], melonldehyde (MDA) [22], 

superoxide dismutase (SOD) [23] and catalase (CAT) 

[24]. The remaining heart portion was used for 

histopathological studies.  
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Histopathological studies: 

 The heart tissue sections were fixed in 10% formalin; 

the specimens were processed by standard procedure 

and embedded in paraffin wax. The blocks were 

sectioned from the ventricular portion and stained 

according to the hematoxylin and eosin method and 

were examined by microscopy.  

 

Statistical analysis: 

 The experimental data were statistically analyzed 

using one-way analysis of variance (ANOVA) followed 

by Dunnet‟s multiple comparision test using Graphpad 

Prism 5.0. Data were expressed as Mean±S.E.M. 

P<0.05 was considered as significant. 

 

RESULTS 

Phytochemical constituents in EEBD: 

The preliminary phytochemical investigation 

revealed the presence of carbohydrates, steroids, 
triterpenoids, glycosides, saponins, flavonoids, 

alkaloids, tannins and phenolic compounds.  

 

 

 

Acute oral toxicity: 

 By acute oral toxicity studies, we found that lethal 

dose of ethanolic extract of Boerhaavia diffusa was 

more than 2000mg/kg body weight. So 1/10th and 1/20th 

of the 2000mg/kg body weight was chosen for further 

studies.   

 

General observations: 
 Doxorubicin treated animals developed a scruffy fur. 

These rats also had red exudates around the eyes and 

soft watery feaces. Necrosis was also observed at the 

site of doxorubicin injection. These conditions were 

more severe at the end of study period. But these 

changes were less in extract pretreated animals. 

 

 Fig. 1 depicts that, in doxorubicin treated group, food 

and water consumption was significantly reduced as 

compared to normal but only extract treated group 

showed no significant changes in food and water 
consumption as compared to normal. In treatment 

groups i.e.  HEEBD (p<0.01) and Vit-E (p<0.01) but 

not LEEBD showed significantly improved food and 

water consumption as compared to doxorubicin treated 

group. 

 

 
Fig 1: Effect of EEBD on water and food consumption 

 

Body weight, heart weight and ratio of heart weight 

to body weight: 

 Table No. 1 represents the body weight was 

significantly decreased in doxorubicin treated group 

compared to normal. The only extract treated group 
shown no significant changes in the body weight as 

compared to normal. The treatment groups showed 

significantly increased body weight HEERC (p<0.01) 

and Std (p<0.001) compared to doxorubicin treated 

group. The heart weight and ratio of heart weight to 

body weight in doxorubicin treated rats were 

significantly increased as compared to normal group 

rats, whereas only extract treated group showed similar 

ratio as that of normal group. The pretreatment groups 
HEERC (p<0.01) and Std (p<0.01) but not LEEBD 

showed significantly decreased ratio of heart weight to 

body weight as compared to doxorubicin treated group. 
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Table-1: Effect of EEBD on heart to body weight ratio 

Group Body Weight 

(g) 

Heart Weight 

(g) 

Heart / Body weight 

Ratio(10-3) 

Control 195.8±1.79 0.8443±0.01 4.306±0.78 

Dox 155.3±2.01 0.7983±0.01 5.142±0.88### 

EERC 193.2±2.89 0.8350±0.01 4.323±0.45*** 

LEEBD+Dox 163.7±2.66 0.8133±0.02 4.975±0.01ns 

HEEBD+Dox 171.0±3.39 0.7817±0.02 4.576±0.12** 

Std 185.3±1.40 0.8383±0.02 4.521±0.12** 

Values are Mean±S.E.M; n=6 in each group, ###p<0.001 when compared to normal, ns=not significant, ***p<0.001, 
**p<0.01, *p<0.05 when compared to Dox. 

Dox- Doxorubicin, EEBD- Ethanolic extract of Boerhaavia diffusa, LEEBD- Low dose (100mg/kg) of ethanolic extract 

of Boerhaavia diffusa, HEEBD- High dose (200mg/kg) of ethanolic extract of Boerhaavia diffusa, Std- Standard treated 

with Vitamin-E (100mg/kg). 

 

Cardiac markers: 
 Table No. 2 depicts the doxorubicin treated animals 

produced significant increase in LDH (p<0.001)and 

CK-MB (p<0.001) and also the presence of Troponin 

I(Table No.3), as compared to normal group, whereas 

pretreatment groups i.e. HEEBD and Std but not 
LEEBD significantly decreased the levels of LDH 

(p<0.01 and p<0.001) and CK-MB (p<0.05and p<0.01) 

respectively and also the absence of Troponin I (Table 

No.3) as compared with doxorubicin treated group. 

 

Table-2: Effect of EEBD on biochemical parameters 

Group LDH 
(IU/L) 

CK-MB 
(IU/L) 

ALP 
(IU/L) 

AST 
(IU/L) 

ALT 
(IU/L) 

Control 123.3±13.73 27.60±4.484 44.15±3.873 64.85±14.63 38.00±10.48 

Dox 275.0±27.47### 124.4±18.73### 183.3±19.65### 204.6±41.39## 99.83±12.22## 

EERC 133.9±14.64*** 30.73±6.358*** 59.32±10.19*** 66.17±13.47** 40.33±7.740** 

LEEBD+Dox 217.7±18.32ns 80.98±14.49ns 134.6±20.05ns 178.8±19.63ns 60.17±16.73ns 

HEEBD+Dox 180.2±23.82** 73.07±15.29* 102.5±17.69** 109.7±27.00* 53.50±13.61* 

Std 131.5±10.06*** 51.17±13.39** 79.65±11.90*** 79.13±19.97** 53.17±10.29* 

Values are Mean±S.E.M; n=6 in each group, ###p<0.001 when compared to normal, ns=not significant, ***p<0.001, 
**p<0.01, *p<0.05 when compared to Dox. 

Dox- Doxorubicin, EEBD- Ethanolic extract of Boerhaavia diffusa, LEEBD- Low dose (100mg/kg) of ethanolic extract 

of Boerhaavia diffusa, HEEBD- High dose (200mg/kg) of ethanolic extract of Boerhaavia diffusa, Std- Standard treated 

with Vitamin-E (100mg/kg). 

 

Table-3: Effect of EEBD on cardiac troponin I 

Group Troponin I 

Control -- 

Dox +++ 

EEBD -- 

LEEBD+Dox + 

HEEBD+Dox -- 

Std -- 

„+‟ Present and „-‟ Absent 

Dox- Doxorubicin, EEBD- Ethanolic extract of Boerhaavia diffusa, LEEBD- Low dose (100mg/kg) of ethanolic extract 
of Boerhaavia diffusa, HEEBD- High dose (200mg/kg) of ethanolic extract of Boerhaavia diffusa, Std- Standard treated 

with Vitamin-E (100mg/kg). 

 

Biochemical parameters (Serum markers): 

  Doxorubicin treated animals produced significant 

increase in serum enzyme markers such as ALP 

(p<0.001), AST (p<0.001)and ALT (p<0.001) as 

compared to normal group, whereas pretreatment 

groups i.e. HEEBD and Std but not LEEBD 

significantly decreased the levels ALP (p<0.01 and 

p<0.001), AST (p<0.05and p<0.01) and ALT 

(p<0.05and p<0.05) respectively as compared with 

doxorubicin treated group (Table No. 2). 

 

ECG parameters: 

 Table No. 4 represents that doxorubicin treated 

animals showed significantly increase in QT interval 

(p<0.001) and decrease in R wave amplitude (p<0.001) 

as compared to normal group, whereas pretreatment 
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groups i.e. HEERC and Std but not LEERC 

significantly decreased in QT interval (p<0.05 and 

p<0.001) and increased in R wave amplitude (p<0.01 

and p<0.001) respectively as compared to doxorubicin 

treated group. 

 

Table-4: Effect of EEBD on ECG parameters 

Group 
QT interval 

(sec) 

R wave amplitude 

(mV) 

Control 0.07667±0.0033 0.3883±0.0040 

Dox 0.1050±0.0042### 0.1767±0.0111### 

EEBD 0.07833±0.0030*** 0.3833±0.0084*** 

LEEBD+Dox 0.09833±0.0030ns 0.1917±0.0079ns 

HEEBD+Dox 0.0900±0.0036* 0.2383±0.0107** 

Std 0.08167±0.0030*** 0.2967±0.0190*** 

Values are Mean±S.E.M; n=6 in each group, ###p<0.001 when compared to normal, ns=not significant, ***p<0.001, 
**p<0.01, *p<0.05 when compared to Dox. 

Dox- Doxorubicin, EEBD- Ethanolic extract of Boerhaavia diffusa, LEEBD- Low dose (100mg/kg) of ethanolic extract 

of Boerhaavia diffusa, HEEBD- High dose (200mg/kg) of ethanolic extract of Boerhaavia diffusa, Std- Standard treated 
with Vitamin-E (100mg/kg). 

 

Antioxidants: 

 Table No.5 represents that doxorubicin treated 

animals showed significantly increased the MDA levels 

(p<0.001) and decreased the levels of GSH (p<0.001), 

SOD (p<0.001) and CAT (p<0.001) as compared to 

normal group, but pretreatment groups ie. HEERC and 

Std decreased the levels of MDA (p<0.01 and p<0.001) 

and increase in the levels of GSH (p<0.01 and p<0.01), 

SOD (p<0.01 and p<0.001) and CAT (p<0.05 and 

p<0.01) respectively as compared to doxorubicin group. 

 

Table No. 5: Effect of EEBD on antioxidant enzymes 

Group 
MDA 

(n mole/mg of wet 

tissue) 

GSH 

(n mole/mg of wet 

tissue) 

SOD 

(Unit/mg protein) 

CAT 

(Unit/mg protein) 

Control 14.54±2.49 10.40±1.26 62.41±3.92 54.16±4.90 

Dox 54.96±5.61### 3.49±0.57### 24.99±3.38### 27.98±2.91### 

EEBD 16.56±1.49*** 10.56±1.03*** 61.06±3.56*** 53.17±3.99*** 

LEEBD+Dox 43.48±4.91ns 6.06±0.84ns 41.06±4.66ns 33.84±3.31ns 

HEEBD+Dox 35.85±4.80** 8.66±1.15** 49.28±4.91** 43.95±4.97* 

Std 31.10±3.01*** 9.20±1.36** 52.37±5.24*** 47.66±3.81** 

Values are Mean±S.E.M; n=6 in each group, ###p<0.001 when compared to normal, ns=not significant, ***p<0.001, 
**p<0.01, *p<0.05 when compared to Dox. 
Dox- Doxorubicin, EEBD- Ethanolic extract of Boerhaavia diffusa, LEEBD- Low dose (100mg/kg) of ethanolic extract 

of Boerhaavia diffusa, HEEBD- High dose (200mg/kg) of ethanolic extract of Boerhaavia diffusa, Std- Standard treated 

with Vitamin-E (100mg/kg). 

 

Histopathological studies: 

 There was myofibril loss, cytoplasm vacuolization, 

patchy necrosis and inflammatory cells in doxorubicin 

treated animal‟s heart tissue, whereas normal group 

showed normal morphological appearances but 

pretreated groups showed less loss of myofibrils and 

vacuolization of the cytoplasm as compared to 

doxorubicin treated group (Fig. 2). 
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Fig 2:Histopathological studies by hematoxylin and eosin staining. (All the figures were captured under 40 x 

magnifications) 

(a) Photomicrograph of normal group heart showing normal myocardial fibers and architecture. (b) Doxorubicin treated 

group showing loss of myocardial fibers and vacuolated cells. 

(c) Only EEBD treated group showing no myocardial fiber loss and vacuolated cells. 

(d) LEEBD+Dox treated group have less loss of myocardial fibers and vacuolated cells. 

(e) and (f) HEEBD+Dox and Std+Dox group respectively showing scanty myocardial fibers loss and vacuolated cells. 

 

DISCUSSION 

 Doxorubicin induced myocardial damage was used as 

a model in this study and doxorubicin induced 

myocardial lesions have been well documented in 

patients as well as in experimental animals [25]. 

 

The present study investigated the influence of 

ethanolic extract of Boerhaavia diffusa against 

doxorubicin induced cardio toxicity. Following lines of 

evidence can be emphasized from the present study. 

 
 Rats treated with doxorubicin alone developed a pink 

tinge, fur become scruffy, alopecia, red exudates around 

the eyes and nose and also necrosis at the site of 

injection. But these changes were reduced in EEBD and 

vitamin-E pretreated groups, which accounts for the 

effective cell protecting property with anti-

inflammatory, antioxidant and anti-fibrotic effect [26]. 

 

 Water and food consumption were decreased in 

doxorubicin alone treated group, also increase in heart 

weight, which may be attribute to the enlarged, dilated 
and hyper tropic atrium and ventricles, swelling of 

mitochondria [25] and decrease in body weight due to 

reduced food intake. This was determined by ratio of 

heart weight to body weight. However all of the above 

changes were inhibited in pretreated groups. 

 

 Administration of doxorubicin alone at a cumulative 

dose of 15mg/kg body weight showed the biochemical 

changes and oxidative damage in the cardiac tissue. As 

a result of destruction of myocardial cells, CK-MB, 

LDH and cTnI were released into blood stream and 

these serve as the diagnostic markers of cardiac damage 

[27, 28]. The amount of these enzymes present in the 

blood reflects the alteration in plasma integrity and/or 

permeability. 

 

 Doxorubicin administered rats showed significant 
elevation in the levels of these diagnostic markers, 

which are an indicators of the severity of doxorubicin 

induced myocardial damage, which are in agreement 

with earlier reports [29, 30]. The pretreatment with 

EEBD showed significant reduction in doxorubicin 

induced elevated serum diagnostic markers. This 

evidently confirms that EEBD is responsible for 

maintenance of normal structural and architectural 

integrity of cardiac myocytes, thereby restricting the 

leakage of these enzymes, which can be accounted for 

its membrane stabilizing property.   
 For myocardial injury electrocardiograph (ECG) 

recordings are the main criteria generally considered for 

the diagnosis. In doxorubicin administered rats, the 

characteristic findings were prolongation of QT interval 

and decrease in R wave amplitude. These changes are 

signs of doxorubicin induced myocardial damage, 
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which is line with an earlier report [31]. Pretreated with 

EEBD showed a protective effect (reduced 

abnormalities) in doxorubicin induced altered ECG 

patterns. 

 

In present study, doxorubicin treated rats also 

showed an increase in MDA levels suggesting increased 

lipid peroxidation and decreased in levels of GSH, SOD 
and CAT. It is accepted that SOD protects against 

injury by converting O2- radical to H2O2 and prevent the 

formation of OH radicals through O2 driven Fenton 

reaction [32] and H2O2 can be removed by CAT. 

Pretreatment with EEBD improved the antioxidant 

status and thereby preventing the damage to the heart, 

mainly because of its anti-oxidant property.   

 

 Doxorubicin administration produced changes in 

heart, mainly in the form of swollen mitochondria, 

vacuoles within cytoplasm, also vacuolar changes in 
cardiac muscle fibers like degeneration of myocardial 

tissue, vacuolization of the cardiomyocytes, myo 

fibrillar loss, and myocardial hypertrophy and 

fragmentation of the nuclei. Histopathological reports 

suggested EEBD attenuates the doxorubicin induced 

cardiac toxicity by fewer and less extensively swollen 

cardiac mitochondria and myofibrils loss. 

 

CONCLUSION 

We conclude that the cardio toxicity induced 

by doxorubicin is related mainly with oxidative stress 

and anti-oxidant properties of EEBD may boost 
myocardial integrity and attenuate the cardiac toxicity. 

Our study revealed that EEBD may be considered as a 

potentially useful in combination with doxorubicin to 

limit free radical mediated cardiac injury. 
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Abstract In the present study board range viral diseases have been carried out. The spectrum of food borne 

pathogens includes a variety of enteric bacteria, aerobes and anaerobes viral pathogens & parasites. Viruses are the 

most common pathogens transmitted via food, viruses are considered as the most important human food borne 

pathogens with regard to the number of out breaks. The viruses causes many diseases in that some of them likeWest 

nile virus, Swine flu (H1N1), Bird flu/Avian flu (H5N1),E-Bola virus and Zika virus history, diseases caused and 

treatment has been reported.    

Keywords Virus, Swine flu (H1N1), Bird flu/Avian flu (H5N1), Pathogenic 

Introduction 

The spectrum of food borne pathogens includes a variety of enteric bacteria, aerobes and anaerobes viral pathogens 

& parasites. Viruses are the most common pathogens transmitted via food, viruses are considered as the most 

important human food borne pathogens with regard to the number of out breaks. 

Viruses are small a cellular microorganism with diameters of 15-400 nm, each containing only one type of nucleic 

acid, they cause many diseases of plants, animals & humans. Their replication is strongly dependent on the host 

organism; they cannot multiply outside the host [1]. 

Etiology of Food Borne Human Viral Infections 

People commonly get infected by eating products that have been contaminated during processing & contamination 

may occur through 

 Contact with human or animal feces or water contaminated during processing 

 Contact with hands, objects solid with faces 

Transmission of the viruses does not only depend on its interaction with the host, but also on the influence of 

external environment [2]. 

a) Genera-Noro Virus & Sapo virus 

Noro virus (Norwalk) or small, round structured viruses &sapo viruses previously called Sapporo like viruses. These 

viruses do not grow in cell or organ culture & there is no animal model for Noro virus infection & GI disease. 

Factors that contribute to the significant impact of noro viruses include a large human reservoir, low infection dose 

(10-100 virons can cause disease). Sapovirus mainly affects babies & children under the age of 5 years, infections 

are not associated with eating sea food. Norovirus has been recorded in feces of children with acute gastro enteritis. 

b) Genus Entero virus 

The genus entero virus is a member of broad picornarvidae family of RNA viruses. The human entero viruses are 

ubiquitous, enterically transmitted viruses that cause a wide spectrum of illness among infants & children’s. Though 
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Entero viruses are particularly transmitted via faecal-oral route, symptoms of infections are often slight, moderate 

but almost the entero virus infections are Asymptomatic [3]. 

Methods for Detecting Viruses in Food 

Although viral food borne is a significant problem, foods are rarely tested for viral contamination, testing is limited 

to shell-fish commodities, they must be directly detected in food extracts, which is accomplished with many 

problems concerning standardization. Infection with gastro enteric is routinely diagnosed by examination of stool 

sample by electron microscopy. However the sensitivity of these procedures is not high enough to detect the low 

number of viral particles in the environment. ELISA is also routinely used for the detection of Adeno viruses & 

Astro viruses. Sapo viruses and Noro viruses can be demonstrated using RT-PCR [1]. 

Conclusion 

Despite the fact that viruses are the common pathogens transmitted via food, for e.g. 66.6 % food related illness, 

accordingly the education of food industry managers, producers, distributors & consumers about hygienic 

regulations & conditions of food production & processing are essential. 

 

1. West Nile Virus 

Importance 

Since its introduction in North-America in 1999, West Nile virus has produced the 3 largest a Neuro-Invasive 

disease out breaks ever recorded in the United States [4]. 

Findings 

West Nile virus is now endemic throughout the contiguous united states, with 16, 196 human Neuro Invasive disease 

cases & 1,549 deaths reported since 1999, more than 7,80,000 illness have likely occurred. 

Ecology 

West Nile virus is maintained in a Bird, Mosquito-Bird transmission cycle. Although West Nile virus has been 

detected in 65 different mosquito species & 326 Bird species in U.S, only a few culex mosquito species drive 

transmission of the virus in nature & subsequent spread to humans. 

Transmission to Humans 

Mosquito bites account for nearly all human infections, West Nile virus can also be transmitted via transfused 

platelets, RBC & fresh frozen plasma as well as through heart, liver, and lung & kidney transplantation. 

Diagnosis 

Detection of IgM antibody in serum or cerebrospinal fluid using IgM antibody-capture enzyme linked 

Immunosorbent assay (MAC-ELISA) forms the corner stone of West Nile virus diagnosis in most clinical settings. 

Because IgM antibody does not cross the Blood Brain Barrier (BBB), its presence in cerebro spinal fluid (CSF) 

indicates CNS Infection. Recent vaccination with yellow fever or Japanese encephalitis vaccines or recent infection 

with a related flavivirus may produce a positive West-Nile virus-IgM antibody test result [5-9]. 

Treatment and Prevention 

Treatment of West-Nile virus infection remains supportive; several investigated therapeutic approaches include 

immune Ý- globulin, West-Nile virus- specific neutralizing Monoclonal antibodies, cortico steroids. No vaccine is 

licensed for humans, despite 4 licensed equine vaccines & promising preliminary results from several phase 1&2 

human vaccine candidates, phase 3 trials have not been attempted due to the unknown market potential of WNV 

vaccine & difficulties in conducting phase3 for this widely dispersed disease [4]. 

 

2. Swine Flu (H1N1) 

Introduction 

Swine flu or pig flu is an infection caused by any of several types of swine influenza virus (SIV) which is common 

throughout pig population worldwide. Swine flu causes high level of illness, when influenza viruses from different 

species infects pigs, the viruses can reassert & new viruses that are mix of swine, human & human influenza viruses 

can emerge [10]. 
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Classification 

 Influenza (A): swine influenza is known to be caused by influenza A subtypes. H1N1, H1N2, H2N3, 

H3N1 & H3N2. In pigs, three influenza A virus subtypes are common strains worldwide. 

 Influenza (B): Influenza B viruses are only known to infect humans & seals giving them influenza. This 

limited host range is apparently responsible for the lack of influenza virus B caused by morphologically 

similar virus influenza A. 

 Influenza (C): It infects both humans & pigs, but do not infect birds. Transmissions between pigs & 

humans have occurred in the past. Influenza (C) caused small out breaks of a mild form of influenza 

amongst children in Japan & California. 

Prevention 

 Currently no vaccine is available to protect humans against the H1N1 flu virus, following steps helps to 

prevent from H1N1, 

 Wash your hands often with soap & water, especially before eating & after sneezing 

 Also can use alcohol gel product available over the counter, effective in protecting flu [11-13]. 

Prescribing Pattern for Swine Flu 

 For a stuffy or blocked nose, use saline / warm water & Nose drops 

 For throat pain, Tylenol or Ibuprofen is very helpful 

 Flu can cause body aches that include leg pain, back pain, chest pain, give Ibuprofen to make these sore 

muscles feel better 

 Tami flu is an Anti-viral medicine that may be useful for some children. 

Anti-viral Drugs for Influenza 

 Oseltamivir – The Neurominidase inhibitor oseltamivir formulated as capsules as oral suspension (Tami 

flu ®) is FDA approved for the treatment of uncomplicated acute influenza in patients 1 year & older not 

more than 2 days. 

 Zanamivir-  The Neurominidase inhibitor zanamivir formulated for oral inhalation  (Relenza ®) is FDA 

approved for the treatment of influenza in patients 7 years of age & older, who similar to approved used 

Oseltamivir 

 Peramivir– A third Neurominidase inhibitor peramivir formulated for IV administration is an 

investigational product, currently being evaluated in clinical trials [10]. 

Conclusion 

H1N1 influenza/ swine flu disease that caused by influenza virus, infection with H1N1 can result in severe illness & 

life threatening complications, symptoms of H1N1 flu are similar to those of common flu. For people at high risk of 

developing flu complications, medication & hospitalization may be needed. The flu can be prevented by avoiding 

close contact with sick / infected people. 

 

3. Bird Flu/Avian Flu (H5N1) 

Introduction 

Avian influenza virus is a zoonotic pathogen with a natural reservoir entirely in birds. The influenza virus genome is 

an 8 segmented single stranded RNA with high potential for in-situ recombination. Two segments code for the 

hemagglutinin & neurominidase antigens used for host cell entry. At present, 16H & 9N subtypes are known host 

susceptibility. Reservoirs for all H&N subtypes of avian influenza virus include aquatic birds, in which the vectors 

multiply in the GIT, producing large amounts of virus usually without producing clinical signs. Infections in poultry 

cause a wide spectrum of symptoms & viruses can be divided in to two groups according to their pathogenicity [13]. 

History 

Swine influenza was first proposed to be a disease related to human flu during the 1918 flu pandemic, when pigs 

became sick at the same time as humans. The first identification of an influenza virus as a cause of disease in pigs 

occurred. About ten years later, in 1930. For the following 60 years, swine influenza strains were almost    
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exclusively H1N1. Then, between 1997 and 2002, new strains of three different subtypes and five different 

genotypes emerged as causes of influenza among pigs in North America. In 1997–1998, H3N2 strains emerged. 

These strains, which include genes derived by re-assortment from human, swine and avian viruses, have become a 

major cause of swine influenza in North America. Re-assortment between H1N1and H3N2 produced H1N2. In 1999 

in Canada, a strain of H4N6crossed the species barrier from birds to pigs, but was contained on a single farm. 

Who are prone to infection with swine flu?  

 Older age group 65 yr. 

 Pregnant woman. 

 Individuals with chronic lung disease. 

 Individuals with congestive heart failure. 

 Individuals with renal failure. 

 Immunosuppressant. 

 Hematological abnormalities. 

 Individuals with Diabetes mellitus. 

Diagnosis 

For diagnosis of swine influenza A infection, respiratory specimen (nasopharyngeal swab, throat swab nasal 

aspirate, nasal washing) would generally need to be collected within the first 4 to 5 days of illness (when an infected 

person is most likely to be shedding virus). Most of the tests can distinguish between A and B types. The test can be 

negative (no H1N1infection) or positive for type A and B. If the test is positive for type B, the flu is not likely to be 

swine influenza (H1N1). If it is positive for type A, the person could have conventional influenza strain or swine 

influenza (H1N1). 

Available Laboratory Tests 

 Rapid Antigen Tests: not as sensitive as other Available tests. 

 RT–PCR: In this detection and quantification of mRNA is done. This test detects the viral load in an 

individual. 

 Virus isolation: The throat swab is generally taken to culture virus from the suspected cases. Though if it is 

not detected doesn’t rule out the disease. 

 Virus Genome Sequencing. 

Precautions 

According to World Health Organization, swine flu has been declared as a pandemic disease. Following are the 

WHO safety precautions to be taken against swine flu. 

 The nose and mouth must be covered with disposable tissues while coughing or sneezing. 

 The used tissues must be disposed of immediately after using them. 

 Hygiene and cleanliness must be maintained by washing hands frequently with soap and water. 

 Touching the eyes, nose or mouth without washing hands must be totally avoided. 

 One should stay at home from work, school and crowed places in case flu-like symptoms are observed. 

 Face masks and gloves must be used when moving out in crowded places or nursing any ill patient. If a 

person is ill, then he or she should avoid contact with other people and stay isolated. Visit an authorized 

swine flu treatment hospital or doctor for further treatment. One should keep their surroundings clean and 

maintain hygiene. 

Treatment 

Treatment of swine flu can be done by, 

a)  Vaccination 

Vaccines have been developed to protect against the virus that causes swine flu. There are two different brands of 

vaccine Pandemrix and Celvapan. Many people given the Pandemrix vaccine will only need one dose. People who 

have the Celvapan vaccine will need two doses three weeks apart. The swine flu vaccine is different from the 

seasonal flu vaccination that’s offered every year. The seasonal flu vaccine does not protect against swine flu. The 
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vaccine is being offered first to pregnant women at any stage of pregnancy, child and people who are most likely to 

become seriously ill if they catch swine flu. There are only a few people who cannot have the swine flu vaccine. The 

vaccines should not be given to anyone who has had a severe allergic reaction to a previous dose of the vaccine or 

any component of the Vaccine. 

b) Antiviral Therapy 

Two classes of antiviral drugs are available for the prevention and treatment of influenza: neuraminidase inhibitors, 

which inhibit a viral protein called M2. Influenza A H1N1, formerly known as swine flu, has been found to be 

resistant to adamantanes (Amantadine and Rimantadine). Oseltamivir (Tamiflu) and Zanamivir (Relenza) are the 

two neuraminidase inhibitors currently available by prescription. These drugs reduce the median duration of 

symptoms by approximately one day and reduce the chance of contracting influenza by 70 to 90 % when used for 

known influenza exposure. Zanamivir and Oseltamivir are structurally related drugs that have been approved by the 

United States Food and Drug Administration (FDA) for the prophylaxis and treatment of influenza. In addition to 

their activity against current influenza A and influenza B strains, they are also active against the strain that caused 

the 1918 pandemic and against avian influenza strains [13-18]. 

Conclusion 

From the above survey of information it can be well known that the Swine flu is a dangerous disorder which is 

spreading worldwide and this is a casual thing to be considered that more and more people in India are affected by it 

and the cases may increase. So, it is important to take into consideration about this disease as it may prove deadly 

one. And thus the intensity of this disorder can be lowered by diagnosing and taking proper treatments. 

 

4. E-Bola Virus 

Introduction 

The complex & unprecedented E-Bola epidemic ongoing in West Africa has highlighted the need to review the 

epidemiological characteristics of E-Bola virus disease (EVD) as well as our current understanding of the 

transmission dynamics & effect of control interventions against E-Bola transmission [19]. 

Background 

A complex epidemic Zaire E-Bola virus (EBOV) has been affecting West Africa since approximately December 

2013, with the first cases likely occurring in southern Guinea. The causative Ebola strain is closely related to a strain 

associated with past EBOV outbreaks in Central Africa and could have been circulating in West Africa for about a 

decade. However, the current epidemic was not identified until March 2014, which facilitated several transmission 

chains to progress essentially unchecked in the region and to cross porous borders with neighboring Sierra Leone 

and Liberia and seed a limited outbreak in Nigeria via commercial airplane on 20 July 2014 .The World Health 

Organization declared the Ebola epidemic in West Africa a Public Health Emergency of International Concern on 8 

August 2014 , with exponential dynamics characterizing the growth in the number of new cases in some areas . 

Economic and socio cultural factors together with the delay in identifying the outbreak in urban settings have 

hindered a timely and effective implementation of control efforts in the region. Remarkably, the current size of the 

ongoing EBOV epidemic far surpasses the total number of cases reported for all previous Ebola outbreaks 

combined. A total of 6,553 cases, with 3,083 deaths, have been reported to the World Health Organization as of 23 

September 2014. 

Transmission 

The virus is transmitted to people as a result of direct contact with body fluids containing virus (vomitus, sweat, 

stool, urine, tears, breast milk, saliva and respiratory secretions) of an infected patient during the acute stage of 

disease. Epidemiological studies have revealed that family members are at high risk of infection because they may 

come in contact with infected body fluids or may help to prepare the corpse of an infected person for burial. Direct 

contact with virus containing material from contaminated hands of caregivers to their own mouth or eyes is the most 

common cause. Caregivers who work both at home and in hospitals are at greatest risk for exposure. While studies 

have proved the spread of EBOV and MARV via aerosol particles under controlled laboratory conditions such 

transmission rarely appeared in humans in a hospital or household setting during epidemics.[20] 
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Further, infection can occur through sexual contact and the virus has been traced in semen for up to seven weeks 

after recovery. It is recommended to control and use condoms during intercourse, and to avoid breast feeding for at 

least three months after recovery as to prevent secondary cases [21]. 

 

Treatment & Prevention 

A wide range of studies in vitro and several animal models have been developed for EBOV and MARV; however, 

currently neither a licensed vaccine nor an approved treatment is available. Scientists working in high containment 

facilities, health care workers in Africa and people residing in the affected areas in Africa run a risk of potential 

exposures. 

Recently, a great attention has been paid to unlicensed treatments and vaccines. A ―cocktail‖ of humanized-mouse 

antibodies (ZMapp) is among the therapies in development, showing promise in nonhuman primates. Two US 

citizens who recently evacuated from Liberia to Atlanta were given ZMapp and both patients demonstrated clinical 

improvements. Other candidate therapeutics covers RNA-polymerase inhibitors and small interfering RNA nano 

particles that are inhibitors of protein production. The results obtained from gene-silencing treatment using small 

interfering RNAs have been good both in guinea pigs and non-human primate models of Ebola infections. This data 

suggests that RNA interference may be an effective post-exposure treatment strategy for people infected with Ebola 

virus and perhaps other VHF agents. 

 There are three main prevention interventions, and the first is to practice strict infection control measures in health 

care settings; the highest risk of transmission occurs among patients with delayed detection and isolation, not those 

with diagnosed infection. The second is to provide education and support for the community regarding modification 

of long-standing burial traditions aimed for preventing direct contact with the blood and body fluids of infectious 

people, at least temporarily, until the outbreak is controlled; and it will stop the second key medium of the virus 

widespread. This issue is culturally sensitive that requires culturally relevant and appropriate outreach and 

educational materials. The third is to avoid direct contacts with bush meat (wild animals hunted for sustenance) and 

bats (that may be the primary natural hosts of Ebola virus) can eliminate the risk of early importation of Ebola virus 

into humans [21]. 

Conclusion 

EVD is a painful reminder that an outbreak anywhere can be a risk everywhere. The Global Health Security Agenda 

seeks to enforce public health systems in most affected countries in order to eliminate the spreads before they 

become emergencies. Although great improvements have been achieved over the past decade, better surveillance, 

real-time sharing of data and taking rapid action based on the available information remain necessary. Because 

Ebola virus is primarily transmitted through contact with the body fluids of symptomatic patients, the infection 

spread can be stopped by an early diagnosis, contact tracing, patient isolation and care, infection control and safe 

burial. 

 

5. ZIKA VIRUS 

Introduction 

Zika, a flavivirus transmitted mainly by mosquitoes in the Genus Aedesaegyptia infected mosquito which outbreaks 

typically occur in tropical Africa and Southeast Asia and presently it outbreaks in many tropical areas.[27] 

History 

Zika virus was discovered in 1947 in Uganda from the 1960s to 1980s, human infections were found across Africa 

and Asia, typically causing mild illness. The first large outbreak of disease was found reported from Island of Yap in 

2007, and then the virus moved from south-east Asia across pacific. During a 2013-14 outbreak in French Polynesia, 

the neurological disorder Guillian-Barre syndrome was linked to zika virus then the first report of locally transmitted 

came from Brazil in may 2015 the South American country. 

Therefore infection moved rapidly through the range occupied by Aedes mosquito in Americas, WHO declared that 

zika infection associated with microcephaly and other neurological disorders constitutes a Public Health Emergency 
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of International Concern (PHEIC).  By the start of feb-2016, local transmission of zika infection had been reported 

from more than 20 countries and territories in the Americas [27]. 

Transmission 

Transmission is through the bite of an infected mosquito Aedesaegypti. Initially two instances of likely sexual 

transmission  were reported internationally, one in 2008 and the other in 2016  up to date , all reports of 

suspected/confirmed sexual transmission of virus involves a symptomatic man transmitting the virus to a woman 

and virus is also found in the semen of men in some cases and there are some concerns that pregnant women who 

became infected with zika virus could transmit the disease to their unborn babies, with potentially serious 

consequences, although no casual link has yet been established. Therefore, until more is known about zika virus, we 

advice woman who are pregnant or who plan to become pregnant to consider postponing travel to infected area.[29] 

Symptoms of Zika Virus  

Low fever, arthragia, notably of small joints of hands and feet, with possible swollen joints, myalgia, headache, 

conjunctivitis, rashes, post-infection fatigue, rarely observed symptoms include digestive problems, mucous 

membrane ulcerations and purities infection may cause rash such as measles or dengue. 

Treatment & Prevention 

No specific antiviral treatment is available for zika virus infection. Treatment is generally supportive and can 

include rest, fluids and use of analgesics and antipyretics. Because the symptoms are as like a dengue or 

chickungunya virus infection so it is evaluated before prescribing the dose. And aspirin and other non steroidal anti-

inflammatory drugs (NSAID’s) should be avoided until dengue can be ruled out to reduce the risk of hemorrhage. 

It can be prevented by many measures such as: 

1. Use an EPA-registered insect repellent. Many insect repellents are safe for pregnant women and children to use, 

but be sure to check the product label for any warnings and follow the instructions closely.  

2. When indoors, use air conditioning, window screens or insecticide-treated mosquito netting to keep mosquitoes 

out of the home.  

3. Reduce the number of mosquitoes outside the home or hotel room by emptying or routinely changing standing 

water from containers such as flowerpots, pet dishes and bird baths.  

4. Weather permitting, wear long sleeves and pants when outdoors [26, 29]. 

Conclusion 

Human Zika virus infection appears to have changed in character while expanding its geographical range. The 

change is from an endemic, mosquito-borne infection causing mild illness across equatorial Africa and Asia, to an 

infection causing, from 2007 onwards, large outbreaks and from 2013 onwards, outbreaks linked with neurological 

disorders including Guillain-Barré syndrome and microcephaly across the Pacific region and the Americas. 
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Abstract 
Background: The present study was designed to evaluate the newly synthesized cobalt complex of coumarin schiff base of 

vanillin (CCV) against diethylnitrosamine (DEN) induced and phenobarbital promoted hepatocellular carcinoma in rats. 

Material and Methods: Hepatocelluar carcinoma was induced by DEN at a single dose of 200 mg/kg intraperitoneally followed 

by administration of phenobarbital (0.05% w/v) daily from 2nd week through drinking water up to 16 successive weeks and 

synthesized CCV given orally at a dose of 10 mg/kg five days a week for the next 16 weeks. Cancer biomarker, oxidative stress 

and histopathological studies were carried out to assess the chemopreventive property of the compound. 

Results: vanillin Coumarin-cobalt complex at a dose of 10 mg/kg decreased the elevated level of alpha fetoprotein, biochemical 

markers and increases the reduced level of antioxidant enzymes (p<0.01). 

Discussion: The carcinogenic potential of DEN generates reactive oxygen species (ROS), which modify cellular functions such 

as signal transduction pathways and expression of genes related to generation of mitogenic signals. These pathways lead to 

conversion of normal cell into cancer cell. The antitumor activity of coumarin is believed to be its metabolic product 7-

hydroxycoumarin. The studies showed that there is significant elevation of liver biochemical parameters in DEN+PB treated 

group. The vanillin coumarin-cobalt complex treated animals showed decreased the elevated levels of biochemical parameters 

and increase the decreased levels of antioxidant enzymes.   

Conclusion: The present findings suggest that chemopreventive property of vanillin coumarin-cobalt complex could be due to 

decreased levels of cancer marker alpha fetoprotein and DNA content as well as scavenging of free radicals. Histopathological 

reports further confirms chemopreventive property.  
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Introduction  
Hepatocellular carcinoma (HCC) affects approxim-

ately half a million persons each year worldwide 

making it the fifth most common malignancy in male 

and the ninth most common in female. Hepatocarci-

nogenesis is a multistep process involving different 

genetic alterations that ultimately lead to malignant 

transformation of the hepatocytes.(1) N-Nitrosodiethyl-

amine (DEN) is one of the most important 

environmental carcinogen and exposure of man to 

preformed nitrosamines occurs due to the use of 

tobacco products, cosmetics, pharmaceutical products 

and agricultural chemicals.(2) DEN known to cause 

cellular DNA damage that is involved in mutagenesis 

and the development of liver cancer. It is known to 

cause perturbations in the nuclear enzymes involved in 

deoxyribonucleic acid (DNA) repair/replication.(3) Its 

cytotoxic, mutagenic and carcinogenic activity is due to 

its capability of alkylating DNA structures and its 

bioactivation by cytochrome P450 enzymes to reactive 

electrophiles. Phenobarbital (PB) used as a tumour 

promoter that facilitates the preneoplastic cells by 

transforming them into foci.(4) 

Modern treatment of cancer includes chemothe-

rapy, hormone therapy, radiotherapy and surgery but 

they are associated with several adverse effects such as 

alopecia, fatigue and general weakening of the body’s 

immune system due to bone marrow suppression.(5) 

Delivery of metal-based drugs to their targets poses one 

of the biggest challenges in cancer chemotherapy. For 

metal-based therapeutics, a prodrug approach for the 

inhibition of enzymes by cobalt complexes has been 

explored by Hambley et al.(6,7) Cisplatin was first 

synthesized in 1845 and known as Peyrone’s chloride, 

accidentally discovered the anticancer activity of the 

platinum complex cisplatin.(8) Consequently, the 

mechanisms underlying resistance to cisplatin and to a 

lesser extent to carboplatin and oxaliplatin have been 

extensively investigated. Based on the limitations in the 

use of the platinum drugs, novel anticancer metal 

compounds have been designed with the aim of 

reducing side-effects or to synthesize drugs with less 

propensity to induce drug resistance.(9-11) 
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Schiff base, a splendid group ligand molecule that 

contains azomethine group (C=N) which is formed by 

the condensation of primary amines with aromatic 

aldehydes. Such schiff base ligands containing various 

donor atoms like O, N, S showed broad biological 

activities and they are bound to the metal ions of Cu 

(II), Ni (II), Zn (II), Co(II) and Cd(II).(11-14) The metal 

complexes of Schiff bases have a pivotal role in the 

field of coordination chemistry. Schiff bases are 

regarded as privileged ligands.(15-17) Metal complexes of 

Schiff bases showed biological activities including 

antibacterial and antifungal,(18) anti cancers,(20) anti 

inflammatory,(21) antitumor,(22) anti convulsant,(23) anti 

diabetic,(24) and herbicidal.(25,26) The Schiff base metal 

complexes and derivatives of coumarin triazoles so far 

reported as cytotoxic drugs,(27) anti HIV,(28) anti 

tubercular,(29) and effective therapies.(30) 

 

Materials and Methods 
Experimental design:(31) 

Preparation of DEN: DEN (single dose - 200 mg/kg) 

was prepared in 0.9% NaCl. 

Preparation of phenobarbital: Phenobarbital at the 

dose of 0.05 % w/v was finely ground with 0.2% w/v 

gum acacia and was given in drinking water for 16 

weeks.  

Dose fixation: From preliminary toxicity studies, it was 

observed that animals were found to be safe upto a 

maximum dose of 2000 mg/kg body weight. But there 

were few changes in the behavioral response like 

depression. Extensive review of literature[32,33] reveals 

that metal complexes were effect at low doses. Hence in 

the present study the 10 mg/kg b.w. was used to assess 

the pharmacological activities. Hence the present study 

was carried out by selecting dose of 10 mg/kg.  

Collection of blood and organs: Rats were 

anaesthetized at the end of the study. Blood samples 

were collected by retro-orbital puncture in sterilized 

heparinized tubes. The plasma was separated and used 

for the evaluation of serum biochemical parameters and 

livers were dissected out for histopathological 

examination. 

 

Pharmacological Screening 

Experimental animals: Albino wistar rats (150-200 g) 

and albino mice (25-30 g) of either sex were obtained 

from KLE University’s College of Pharmacy, Hubli, 

Karnataka. The animals were fed with standard pellet 

diet and water ad libitum. Animals were housed in 

polypropylene cages and were kept under alternate 12 

hours of light/dark cycle at a constant temperature (25 ± 

2ºC and 35-60% relative humidity). The animals were 

given 1 week time to get acclimatized with laboratory 

conditions. The animals were fasted atleast 12 hours 

before the experiment. The experimental protocols were 

approved by the Institutional Animal Ethics Committee 

(IAEC No. KLEU’s-011-IAEC.HBL-31/Aug 2013) 

after scrutinization. 

Acute Toxicity(34): The acute toxicity studies were 

performed as per the Organization for Economic Co-

operation and Development OECD guidelines No. 423. 

Albino mice of either sex weighing 25-30g were 

selected and grouped into four groups of 6 animals each 

and starved for 12 h with water ad libitum prior to test. 

On the day of the experiment, cobalt complex of 

coumarin Schiff base compounds was administered to 

animals divided in different groups in an increasing 

dose of 50, 300, 1000 and 2000 mg/kg body weight 

orally. The animals were then observed continuously 

for 6h for general behavioral, neurological and 

autonomic profiles and then every 30min for next 3h 

and finally for next 24h or till death.  

In-vivo Anti-Cancer Activity: The animals were 

divided into four groups of ten animals each. Group 1 

received 0.2% w/v gum acacia daily through drinking 

water for 16 weeks. Group 2 received DEN at a single 

dose of 200 mg/kg intraperitoneally on 1st week  

followed by administration of phenobarbital (0.05% 

w/v) daily from 2nd week through drinking water up to 

16 successive weeks. Group 3 received DEN at a single 

dose of 200 mg/kg intraperitoneally on 1st week 

followed by administration of phenobarbital (0.05% 

w/v) daily from 2nd week through drinking water up to 

16 successive weeks and synthesized CCV given orally 

at a dose of 10 mg/kg (body weight) five days a week 

for the next 16 weeks. Group 4 Synthesized drug was 

given orally from 2nd week at a dose of 10 mg/kg five 

days a week  upto 16 successive weeks. After 16 weeks, 

the blood samples were collected and analyzed for 

various liver markers like ALT, AST, total serum 

bilirubin and direct serum bilirubin, liver cancer marker 

using commercial kits by ERBA diagnostics Mannheim 

GmbH. Antioxidant activity was assessed by measuring 

LPO,SOD, CAT, and GSH(35-38). DNA was also 

estimated(39). 

 

Histopathological Study: Histopathological study of 

the liver tissues was carried out using haematoxylin and 

eosin staining. All the slides were observed for changes 

in histopathological characteristics. 

 

Statistical analysis: The results were expressed as 

Mean±SEM and statistical analysis was performed by 

one-way analysis of variance (ANOVA) followed by 

Dunnett’s t-test and p<0.05 was considered as 

significant. 

 

Results   
Acute toxicity: No acute toxicity was observed upto a 

maximum dose of 2000 mg/kg body weight. However, 

there were few changes in the behavioral response like 

depression.  Extensive review of literature reveals that 

metal complexes are effective at low doses. Hence, in 

the present study the 10mg/kg was used to assess the 

pharmacological activities.(40,41) 
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In-vivo anti-cancer activity: Hepatocarcinogenesis 

was intiated with DEN and promoted by PB. DEN+PB 

significantly enhanced the levels of SGPT, SGOT, total 

bilirubin and direct bilirubin  in  when compared with 

normal rats. CCV treated rats significantly decreased 

the elevated levels SGPT, SGOT, total bilirubin and 

direct bilirubin when compared with DEN+PB rats 

(p<0.001). (Fig. 1, 2, 3 and 4).  
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Fig. 1: Effect of metal complex of coumarin Schiff base on total bilirubin level (mg/dL) in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM . The statistical significance was analyzed by using One-way 

ANOVA followed by Dunnett  test. * P< 0.05 when DEN+PB group compared with Normal group and  *P< 0.05 

when DEN+PB +CCV group compared with DEN+PB group. 
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Fig. 2: Effect of metal complex of coumarin Schiff base on direct bilirubin level (mg/dl) in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 
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Fig. 3: Effect of metal complex of coumarin Schiff baseon serum SGOT level (IU/l) in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 

 

 
Fig. 4: Effect of metal complex of coumarin Schiff base on serum SGPT level (IU/l) in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 

 

Effect of cobalt complex of coumarin Schiff baseon serum cancer biomarker alfa-fetoprotein (AFP): DEN 

treated animals showed significant increase in the AFP level(p<0.01) indicating the presence of hepatocellular 

carcinoma (HCC). Similar rise in AFP level was observed in previous studies of DEN induced HCC. A cobalt 

complex of coumarin schiff bases of vanilla significantly reduced the rise of AFP level compared to DEN+PB 

treated group (Fig. 5).  
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Fig. 5: Effect of metal complex of coumarin Schiff base on serum AFP (IU/l) in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 

 

Effect of Cobalt complex of coumarin Schiff base on haemapoietic system: In the present study, the DEN 

administration produced a significant reduction in RBC count (p<0.001), Hb content (p<0.001), with simultaneous 

increase in the WBC count (p<0.001). Cobalt complex of coumarin schiff base of vanillin significantly increased the 

RBC and Hb count and decreased the WBC count(Fig. 6,7 and 8).  
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Fig. 6: Effect of metal complex of coumarin Schiff base on blood RBC level in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 
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Fig. 7: Effect of metal complex of coumarin Schiff base on a Blood WBC level in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 
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Fig. 8: Effect of metal complex of coumarin Schiff base on Blood Hb level in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 

 

Effect of cobalt complex of coumarin Schiff base on free radicals: 

The level of LPO was significantly (p<0.001) increased in DEN+PB treated rats compared with normal. Rats treated 

with 10 mg/kg (p<0.01) of CCV significantly decreased the level of lipid peroxidation (LPO) when compared with 

DEN+PB treated rats. A significant (p<0.001) decrease in non-enzymatic antioxidant, reduced glutathione (GSH) 

was observed in rats treated with DEN+PB treated rats compared to normal rats. Treatment with 10mg/kg (p<0.001) 

of CCV significantly elevated the GSH, and catalase (CAT) levels when compared to DEN+PB treated rats (Fig. 9-

13). 
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Figure 9: Effect of metal complex of coumarin Schiff base on Invivo LPO level in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test.* P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 
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Fig. 10: Effect of metal complex of coumarin Schiff base on SOD level in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 
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Fig. 11: Effect of metal complex of coumarin Schiff base on CAT level in  

rats exposed to DEN-induced hepatocellular carcinoma rats 
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All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 
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Fig. 12: Effect of metal complex of coumarin Schiff base on GSH level in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 
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Fig. 13: Effect of metal complex of coumarin Schiff base on DNA level in  

rats exposed to DEN-induced hepatocellular carcinoma rats 

 

All values were expressed as mean±SEM. The statistical significance was analyzed by using One-way ANOVA 

followed by Dunnett test. *P< 0.05 when DEN+PB group compared with Normal group and *P< 0.05 when 

DEN+PB +CCV group compared with DEN+PB group. 

 

Histopathological study: Histopathological study revealed the effect of DEN and cobalt complex of coumarin 

Schiff base of vanillin treated liver section in rats that are compared with normal rats. 
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Histopathological study of cobalt complex of 

coumarin Schiff base on liver: Haematoxylin and 

Eosin staining:  

 

 
DEN+PB + Drug 

A 40X; Mild congestion was observed and 

inflammation was seen with sinusoidal and central vein 

congestion. 

 

 
DEN+PB + Drug 

A 40X; Portal triaditis with bile duct hyperplasia. In 

treatment group, mild portal triaditis and bile duct 

hyperplasia was seen. Mild inflammation occurred and 

ballooning hepatocytes were observed. 

 

 
DEN+PB 

B 40X Haemorrhage 

 

 
DEN+PB 

B 100x Hepatocellular dysplasia 

Inflammation, bile duct proliferation, focal 

haemorrhage was observed. Cystic hyperplasia and  

hepatocellular dysplasia. Spotty necrosis and zone one 

degeneration was seen. 

 

 
Drug only C 40x 

 

 
Drug only C 40x 

No spotty necrosis or zone one degeneration was 

observed, 
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Control group D 40x 

 

 
Control group D 40x 

In control group, there was no inflammation or focal 

haemorrhage, no bile duct proliferation or cystic 

hyperplasia was observed. The hepatocytes were found 

to be in normal condition. 

 

Discussion 
In the present study the chemoprevetive activity of 

cobalt complex of coumarin Schiff base was evaluated 

against diethyl nitrosamine (DEN) induced and 

phenobarbital (PB) promoted hepatocarcinogenesis 

(HCC). Diethyl nitrosamine is one of the principle 

chemical carcinogen, together with Phenobarbital, 

which initiates and promotes cancer in animals.  The 

DEN induced hepatocarcinogenesis is evidenced by 

increased incidence of nodules, whereas the size and 

amount of hyperplastic nodules in the liver points to 

initiating and promoting activity.(42) DEN is known to 

be metabolized in liver by microsomal mixed function 

oxidase system to its active ethyl radical metabolites 

leading to the generation of reactive oxygen species 

(ROS) which interact with DNA to form adduct thereby 

producing mutation and tumor formation.(43,44) DEN 

generates reactive oxygen species (ROS), which in turn 

can use many pathways to modify cellular functions 

such as signal transduction pathways and expression of 

genes related to generation of mitogenic signals. These 

pathways lead to conversion of normal cell into cancer 

cell.(45) CCV possesss a chemopreventive role in 

hepatocelluar cancer by affect metabolism of 

carcinogen DEN by inducing enzymes/ or inhibit tumor 

promoter actions of phenobarbitone.(46) However, 

further study is required to confirm the same.  

This may be due to liver damage with HCC lesions 

and parenchymal necrosis where these marker enzymes 

are released from the damaged hepatocytes into the 

blood stream since these are primarily localized in the 

liver.(47) Serum Aspartate aminotransferase (AST) is a 

tissue enzyme that catalyses the exchange of amino and 

keto groups between alpha amino acids and alpha keto 

acids. AST is located in the cytosol of liver. It is also 

found in the mitochondria and in many tissues of heart, 

liver, skeletal muscle and kidney. Injury to these tissues 

results in increase in the AST enzyme level into general 

circulation. Significant elevation in AST level has also 

been observed in DEN+PB treated group by earlier 

studies. This may be due to alteration in the membrane 

permeability and produce dearrangement in the 

transport of metabolites as this is membrane bound 

enzyme.(48,49) Significant elevation of total bilirubin 

level may be due to DEN, which is known to cause 

leakage of bilirubin into the circulatory system resulting 

from hepatocellular damage. This leads to permeability 

of liver membrane altering the buildup of unconjugated 

bilirubin in the blood.(50,51) These results suggest the 

chemopreventive potential of cobalt complex of 

coumarin Schiff base of vanillin. which is a sign of 

chemopreventive activity. Serum tumor biomarker 

diagnosis can be useful for determining the extent of 

cancer.(52)  

Similarly rise in WBC and decreased RBC and Hb 

levels were found in DEN induced and phenobarbital 

promoted hepatocellular carcinoma in rats.(53) The 

reduced RBC count may be caused by destruction of 

erythrocytes or the consequences of adverse outcome of 

DEN on the erythropoietic tissue specifically the bone 

marrow. Reduced level of RBC count and Hb content 

can be correlated to anemic condition.  

Histopathological observation shows the normal 

architecture with slight central vein and sinusoidal 

congestion in normal group and showed focal 

haemorrhage, inflammation, ballooning hepatocyte, 

centrilobular degeneration, centrilobular necrosis, bile 

duct proliferation and spotty necrosis in DEN induced 

group. Treatment with cobalt complex of coumarin 

Schiff base has found to reduce focal haemorrhage, 

inflammation and centrilobular necrosis. 

 

Conclusion  
In the present study concluded that the admistration 

of cobalt complex of coumarin schiff base of vanillin 

showed significant anti-cancer activity which is 

mediated by decreased level of cancer marker, 

improvement in various biochemical parameters and 

sacvening of free radicals. Further cellular and 

molecular studies is required to establish the exact 

mechanism of action.  
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ABSTRACT 

Objective: The objective of the present study was to evaluate the antioxidant and cytotoxic activities of Rutin and Piperine and their synergistic 
effect.  

Methods: The Oxidative activity of Rutin, Piperine, and combination of both was confirmed by the level of Superoxide radical (SOD), Nitric oxide 
(NO), and Reducing power method (RO), Cytotoxic activity was also measured by using brine shrimp lethality bioassay.  

Results: The present study showed that combination of Rutin and Piperine showed enhanced antioxidant activity in SOD and NO compared to 
individuals with IC50 values 27.18±0.59 µg/ml and 22.00±0.15 µg/ml respectively and also produced good reducing power activity. All samples 
showed a potent cytotoxic effect, combinational sample showed a more potent effect than the standard potassium dichromate with LC50 3.96 µg/ml.  

Conclusion: Therefore, the present study demonstrated that the combination of Rutin and Piperine exhibits synergistic antioxidant and cytotoxic 
effect and the study thus provide more insight into the mechanism of the hepato protective action of the combinational sample for the management 
of hepatotoxicity. 

Keywords: Rutin, Piperine, Antioxidant, Cytotoxic, SOD, NO, RO 
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INTRODUCTION 

Hepatocellular carcinoma (HCC), also called malignant hepatoma is 
the most common primary liver cancer, which accounts as the third 
leading cause of deaths worldwide, after lung and stomach cancer 
[1]. It is responsible for a worldwide incidence of over one million 
cases annually [2]. HCCs, a fatal malignancy extends in several 
regions of Africa and Asia (80%) [3]. The majority of HCC cases 
attributable to primary infections is induced by hepatitis B and C 
viruses, aflatoxin exposure, cirrhosis, environmental pollutants, 
obesity, iron overload, and nitrosamines [4]. The current treatment 
for HCC is employed by several surgical and non-surgical remedies 
modalities. Potentially beneficial options as surgical resection, liver 
transplantation, and local ablation therapies are considered when 
the tumor is restricted to the liver. But, these therapies not only 
confine to the extent of the tumor, also by the liver disease and 
circumstance of the patient [5]. In recent years, a large number of 
natural compounds have been identified and shown to have 
potential cancer chemo preventive importance due to their strong 
antioxidant and cytotoxic activities.  

Flavonoids, the polyphenolic compounds act as the major nutritional 
constituents of plant-based food as habitual and folkloric medicine 
worldwide [6, 7]. Rutin (3′,  4′, 5, 7-tetrahydroxy-flavone-3-
rutinoside), a common dietary flavonoid with a wide range of 
pharmacological activities is present in many plants (as buckwheat 
seeds, tea), fruits (citrus fruits, apple), vegetables (onion), and red 
wine [8-10]. Different studies have represented the biological effects 
of rutin, such as anti-oxidative, anti-inflammatory, antihypertensive, 
anti-carcinogenic, cytoprotective, anti-platelet, antithrombic, anti-
diabetic, anti-adipogenic, neuroprotective, hormone therapy and 
cardioprotective activities [11-13].  

An alkaloid, piperine (Piper longum L. and Piper nigrum L.), is used 
widely as a traditional medicine for counteractive an assortment of 
disorders. It is reported to have as an excellent remedy serving in 
the treatment of gonorrhea, menstrual pain, improving digestion, 
reducing inflammation, relieving pain and asthma, tuberculosis, 
sleeping problems, respiratory tract infections, chronic gut related 
pain, and arthritic conditions. Besides these, other reported useful 
effects comprise as diuretic effects, central nervous system 
depression, relaxation of muscle tension, and alleviation of anxiety 

[14-16]. Nutritive substances as beta carotene, glucose, amino acids, 
curcumin, selenium and pyroxidine improve its bioavailability with 
the aid of piperine [17].  

The aim of the present study was to investigate the antioxidant and 
cytotoxic activities of Rutin and Piperine and their synergistic effect. 

MATERIALS AND METHODS 

Chemicals 

Rutin and Piperine were purchased from Sigma-Aldrich Chemical 
Company (Bangalore). The other solvents and reagents used in the study 
were of analytical grade and were freshly prepared in distilled water. 

Antioxidant activity of rutin and piperine 

Superoxide radical scavenging activity (SOD) 

Superoxide anion, a weak oxidant, produces powerful and 
dangerous hydroxyl radicals as well as singlet oxygen, both of which 
contribute to oxidative stress [18]. The superoxide anion radical 
scavenging activity of the sample was investigated by the method of 
Robak and Gryglewski [19]. In this estimation, 3.0 ml of Tris–HCl buffer 
(16 mM, pH 8.0), containing 0.5 ml of nitroblue tetrazolium (NBT) (0.3 
mM), 0.5 ml NADH (0.936 mM) solution, 1.0 ml extract and 0.5 ml Tris–
HCl buffer (16 mM, pH 8.0) was added to generate the superoxide anion 
radicals. Further the reaction is initiated by adding 0.5 ml phenazine 
methosulfate (PMS) solution (0.12 mM) to the mixture, incubated at 
25°C for 5 min and then the absorbance measured at 560 nm against a 
blank sample. The superoxide anion radical scavenging capacity was 
calculated using the following equation:  

Superoxide anions are scavenging activity % = [(A0-A1)/A1] ×100, 
where A0 is the absorbance of the control (dH2O), and A1 is the 
absorbance of the extract/standard. 

Nitric oxide scavenging activity (NO) 

The formation of NO in biological tissues takes place by metabolizing 
arginine to citrulline with the help of nitric oxide synthases [20, 21]. 
Nitric oxide radical scavenging activity was carried out as by 
addition of 2 ml of sodium nitroprusside (10 mM) to 0.5 ml of 
phosphate buffer saline (pH 7.4) with 0.5 ml of the sample at various 
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concentrations (0.2-0.8 mg/ml). Further the mixture was incubated 
at 25°C, followed by withdrawal of 0.5 ml of incubated solution 
which was mixed with 0.5 ml of Griess reagent [(1.0 ml sulfanilic 
acid reagent (0.33% in 20% glacial acetic acid at RT for 5 min with 1 
ml of naphthyl ethylenediamine dichloride (0.1% w/v)] and then the 
absorbance measured at 546 nm [22]. The amount of nitric oxide 
radical inhibition is calculated using the following equation:  

% inhibition of NO radical = [(A0-A1)/A1] ×100, where A0 is the 
absorbance before reaction and A1 is the absorbance after the 
reaction has taken place with Griess reagent. 

Reducing power method (RP) 

The method as described by Oyaizu [23, 24] was followed where 2.5 
ml of phosphate buffer (0.2 M, pH 6.6) and 2.5 ml of K3Fe (CN)6 (1% 
w/v) was added to 1.0 ml of sample dissolved in distilled water. 
Further, the resulting mixture was incubated at 50 °C for 20 min, 
followed by addition of 2.5 ml of trichloroacetic acid (10% w/v) 
which was centrifuged at 3000 rpm (10 min) for the collection of the 
upper layer of the solution (2.5 ml). It was mixed with distilled 
water (2.5 ml) and 0.5 ml of FeCl3 (0.1%, w/v) and then the 
absorbance measured at 700 nm against the blank sample.  

Brine shrimp lethality bioassay 

The method as described [25] was used in this assay. A 24 h LC50 
bioassay was performed in a multi-well test plate using Nauplii of 
the brine shrimp Artemia salina. This test was conducted as per the 
standard operating procedure (25±1 °C and 35% salinity) by using 
three replicates for each sample and ten napulii per replicate. 
Artificial sea water (ASW) was prepared as described by Kester D. R 
et al., [26] with composition of chemicals (Sodium chloride, 23.9 g; 
Sodium sulfate, 4 g; Potassium chloride, 0.67g; sodium bicarbonate, 
0.20 g; Potassium bromide, 0.98 g; Boric acid, 0.026 g and Sodium 
fluoride, 0.003 g) were weighed and dissolved in one liter of distilled 
water to make ASW. Brine shrimp eggs were incubated in ASW in a 
two-compartmental plastic tray by providing direct light and 
warmth (24 to 26 °C) with the help of 60W lamp. After an incubation 
of 24 h the hatched shrimps moved from one compartment to 
another compartment of the tray by attracting to light provided by 
lamp. The hatched napulli were separated from the shells and 

remaining cysts using a posteur pipette and transferred to fresh 
ASW. The protocol used in this assay as follows, 10-15 napulii were 
counted and transferred to six-well plate containing 4 ml of ASW by 
using posteur pipette. To the wells containing napulii, aliquots from 
a stock solution of samples were added to make three 
concentrations viz.100, 500 and 1000 µg/ml. 10 napulii added in 4 
ml of ASW was used as positive control, and Potassium dichromate 
was used as positive control in the experiment. Adjusted the volume 
with ASW to 5 ml/well and the well plate was incubated for 24 h at 
room temperature(25 °C–28 °C) and a number of dead napulii were 
counted after 4 h and 24 h with the help of a magnifying glass. The % 
of mortality of brine shrimp was calculated from the number of dead 
nauplii, and the data was analyzed for probit analysis to determine the 
LC50 values and 95% confidence intervals by using SPSS software. 

Statistical analysis 

Experimental results are presented as means±SEM, and all 
measurements and analyzes were carried out in triplicate. SPSS 
V.18.0 statistical software was used for the statistical and graphical 
evaluations in this study. Statistical analysis was performed by one-
way analysis of variance (ANOVA) with Tukey’s multiple 
comparisons and the Student’s t-test. All p-values<0.05 were 
considered significant. 

RESULTS AND DISCUSSION 

Superoxide radical scavenging activity 

Superoxide produces dangerous hydroxyl radicals; Superoxide anion 
plays an important role in the generation of reactive oxygen species 
and singlet oxygen, which causes oxidative damage in lipids, 
proteins and DNA [27] it has been implicated in several 
pathophysiological processes due to its transformation into more 
reactive species such as hydroxyl radical that initiate lipid 
peroxidation. Also, superoxide has been observed to initiate directly 
lipid peroxidation [28]. In addition it has been reported that 
antioxidant activity of some flavonoids are effective mainly via 
scavenging of superoxide anion radical [29]. Antioxidants are able to 
inhibit the blue NBT formation [30]. The decrease of absorbance at 
560 nm with antioxidants indicates the consumption of superoxide 
anion in the reaction mixture. 

 

Table 1: Superoxide radical scavenging activity 

Concentration(µg/ml) % of scavenging of rutin % of scavenging of piperine % of scavenging of R+P % of scavenging of ascorbic acid 
10 18.02±0.19 27.70±0.33 27.37±2.09 41.13±0.27 
25 28.02±0.08 29.65±0.65 39.14±0.80 53.84±0.56 
50 55.53±0.85 60.49±0.73 74.49±0.35 83.25±1.40 
100 68.10±0.37 73.34±0.55 81.56±0.37 92.41±0.36 
200 89.36±0.23 89.45±0.62 91.47±0.25 93.35±0.68 
400 97.06±0.14 97.46±0.63 97.91±0.06 99.20±0.13 

All the values are expressed as mean±standard deviation; n=3 
 

 
Fig. 1: IC50values of superoxde scavenging activity of rutin, 

piperine, R+P (Rutin+piperine) and ascorbic acid 
Values are expressed as mean±Standard deviation; n=3, by one-

way ANOVA followed by Bonferoni multiple comparison tests. 
Where ***p<0.001, compared with Ascorbic acid, and 

###p<0.001, compared with R+P 

Nitric oxide scavenging activity 

Nitric Oxide is an essential gas required for several normal 
physiological processes. However overproduction of reactive 
nitrogen species is a potentially toxic agent with a free radical 
character it causes nitro sative stress, and this can modify protein 
structure and affects the normal function of the cells. [22].  

In this method, sample solutions were incubated with sodium 
nitroprusside, which causes nitrite production. The Nitric oxide 
scavenging capacity of the samples is decreased in the absorption at 
540 nm with increases in concentration. 

All three samples have exhibited scavenging capacity by decrease in 
absorbance with increasing in concentration of the sample this 
showing increase in % of inhibition in nitric oxide scavenging 
capacity as shown in table: 2 

Reducing power activity 

For the measurement of reducing ability, the Fe3+ to Fe2+ 
transformation was investigated in the presence of sample [31]. 
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Fig. 2: IC50values of nitricoxide scavenging activity of Rutin, 
Piperine, R+P (Rutin+Piperine) and Ascorbic acid 

Values are expressed as mean±Standard deviation; n=3, by one-
way ANOVA followed by Bonferoni multiple comparison test. 
Where ***p<0.001, compared with Ascorbic acid, ###p<0.001, 
compared with R+P and ns: Non Significant compared with 

Ascorbic acid 
  

In this assay the yellow color of the test solution changes to various 
shades of green and blue depending on the reducing power of 
antioxidant activity of the samples [32]. The reducing capacity of the 
sample may serve as a significant indicator of its potential 
antioxidant activity. Increase in the absorbance the reaction mixture 
indicates the reducing power of the sample with increases 
concentrations at 700 nm. 

 

 

Fig. 3: Reducing power of rutin, piperine, R+P and ascorbic acid 

 

Table 2: Nitric oxide scavenging activity of rutin, piperine, R and P and ascorbic acid 

Concentration(µg/ml) % of scavenging of rutin % scavenging of piperine % scavenging of R+P % of scavenging of Ascorbic acid 
10 28.45±1.34 30.86±0.10 37.28±0.29 36.82±0.40 
25 46.27±0.04 38.12±0.27 50.64±0.21 52.05±0.20 
50 54.11±0.38 57.66±0.12 63.84±0.40 65.47±0.12 
100 74.64±0.08 68.72±0.10 78.39±0.16 79.65±0.32 
200 84.83±0.73 79.49±0.16 85.74±0.21 86.73±0.26 
400 95.56±1.73 92.78±0.20 98.34±0.37 99.45±0.12 

All the values are expressed as mean±Standard deviation; n=3 

 

Table 3: Reducing power of rutin, piperine, R+P and ascorbic acid 

Concentrations (µg/ml) Rutin (R) Piperine (P) R+P Ascorbic acid 
10 0.035±0.001 0.025±0.005 0.034±0.002 0.020±0.002 
25 0.062±0.002 0.045±0.005 0.076±0.004 0.085±0.005 
50 0.314±0.004 0.257±0.003 0.186±0.003 0.341±0.005 
100 0.595±0.005 0.486±0.003 0.611±0.006 0.620±0.005 
200 1.291±0.005 1.089±0.011 1.317±0.003 1.401±0.009 
400 2.760±0.013 1.958±0.039 2.177±0.018 2.843±0.024 

All the values are expressed as mean±standard deviation; n=3, In this method test compound of R, P and RP have shown good reducing power 
compared with standard Ascorbic acid. 

 

As shown in fig. in the graph Rutin has exhibited good reducing 
power activity than Combination of the Rutin and Piperine, however, 
the combinational compound has shown mild synergistic effect than 
Piperine alone. 

Cytotoxic assay 

All samples were screened for cytotoxicity using brine shrimp 
bench top bioassay. The assay was performed based on the 
ability of the samples to kill laboratory cultured Artemia salina 
napulii brine shrimp. The assay was done according to protocol 

reported by meyer et al., [33] and Lincoln et al. [34]. Results of 
the assay are shown in table 4. All samples showed potent brine 
shrimp larvicidal activity, according to the classification 
described by meyer et al., crude extracts and pure substances 
are toxic at LC50 value<1000 µg/ml and Non-toxic at LC50 

value>1000 µg/ml. 

All samples were screened at different concentrations viz.10, 100 
and 1000 µg/ml and observed for their toxic effect on A. salina after 
24h incubation. A potassium dichromate was used as a reference 
standard as described by Padmaja R. et al. 

 

Table 4: Cytotoxic activity of rutin, piperine, R+P and potassium dichromate 

Tested samples Concentrations tested (µg/ml) LC50 (24h)# 
Rutin (P) 10, 100, 1000 168.04 
Piperine (P) 10, 100, 1000 8.06 
R+P 10, 100, 1000 3.96 
Potassium dichromate* 10, 100, 1000 11.49 

All determinations were done in triplicate, 95% confidence limits in probid analysis 
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Results observed after 24 h of exposure, all samples showed 
promising toxic effect, Rutin showed 96.66% mortality at 
1000µg/ml and Piperine and Combination of Rutin+Piperine has 
exhibited 100% mortality at 100 µg/ml concentrations, LC50 value of 
Rutin, Piperine and Rutin+Piperine is 168.04, 8.06 and 3.95 µg/ml 
respectively, whereas potassium dichromate showed 50% mortality 
at 11.49 µg/ml as shown in table 4. 

DISCUSSION 

Oxidative stress, a major cause of hepatotoxicity is caused by 
excessive formation of reactive oxygen species which are by-
products of multiple reactions taking in our body.[35,36]. the 
reactive fee radicals overwhelm the protective enzymes causing 
destructive and lethal cellular effects by oxidizing membrane lipids, 
cellular proteins, DNA and enzymes, thus shutting down cellular 
respiration [37]. The oxidative imbalance and decrease in 
endogenous antioxidants leads to the release of elevation of liver 
enzymes [38,39]. It was considered to evaluate the effect of 
antioxidant activity. 

The strong antioxidant capacity of rutin has been proven by 
numerous studies; the scavenging activity was widely measured by 
2, 2-diphynyl-1-picylhydrazyl (DPPH), N,N-dimethyl-p-phenylen-
diamine (DMPD), superoxide and hydrogen peroxide produced from 
linoleic acid in β-carotene; bleaching assay[12]. Piperine has been 
reported to exhibit CNS depression, antipyretic and anti-
inflammatory activity [40]. piperine has also proved a good 
bioenhancer with curcumin by enhancing the bioavailability[41]. 
The additive and synergistic effect of phytochemicals in fruits and 
vegetables are responsible for their potent antioxidant and 
anticancer activities [42]. 

This paper focuses the synergistic effect of rutin with piperine in in 
vitro antioxidant activity. These herbal constituents have an ability 
to inhibit reactive oxygen species production, thus may enhance its 
antioxidant and cytotoxic effects. Combination consists of rutin and 
piperine showed a potent synergistic antioxidant effect on 
superoxide radical scavenging activity (SOD) and nitric oxide 
scavenging activity (NO) and the IC50 values showed significant 
(p<0.001)in scavenging activity compared to individual results,and 
rutin exhibits potent ferric-reducing antioxidant power compared to 
combination of rutin and piperine. 

The cytotoxic activity gives the information about anticancer and 
antitumor potentials of the phytochemicals; the cytotoxic effect was 
determined by brine shrimps lethality bioassay. The order of 
cytotoxicity was 1000 µg/ml>100 µg/ml 10 µg/ml. the results 
showed that Rutin and Piperine showed potent larvicidal activity 
and results showed similarities with the investigations of Padmaja. 
R. et al., and Chitali H. Ved., et al., with IC50 values 168.04 µg/ml and 
8.06 µg/ml respectively. However, the combination of Rutin and 
Piperine was showed a potent synergistic effect on mortality of the 
shrimps than individual values and reference standard potassium 
dichromate with IC50 3.96 µg/ml. 

CONCLUSION 

The present study results indicate the combination consisting of 
rutin and piperineis more effective in superoxide scavenging and 
nitric oxide scavenging activity and rutin showed potent ferric 
reducing power and also combination of rutin and piperine showed 
a potent cytotoxic effect on brine shrimp leathality bioassay, 
enhanced activity could be because of their contribution to decrease 
the reactive oxygen species formation thus confirming the set of 
hypothesis. 

The study thus provides more insight into the mechanism of the 
hepatoprotective action of the combinational sample and also 
provides a scientific basis for its usage in the traditional system of 
medicine for the management of hepatotoxicity.  
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The objective of the present study was to evaluate the cytotoxic activities of Rutin 

and Piperine and their synergistic effect on Hep G2 and Hep 3B cell lines. Cytotoxic 

activity of Rutin, Piperine and the combination of both was confirmed by the 

consideration of IC50 by MTT assay. The present study showed that combination of 

Rutin and piperine showed enhanced cytotoxic activity on tested Hepatocellular 

carcinoma cell lines (Hep G2 and Hep 3B) with IC50 values 30 µg/ml and 20 µg/ml 

respectively, compared with individual cytotoxic effect of Rutin and Piperine. 

Therefore the present study revealed that all samples, i.e. Rutin and Piperine and 

combination of both rutin and piperine showed potent cytotoxic and anti proliferation 

effect however the combination of Rutin and Piperine showed enhanced cytotoxic 

effect compared with individuals. 

Introduction: 

Natural resources,for example plants, microbe’s, 

vertebrates and invertebrates are an indispensable 

source of bioactive compounds.[1] Hepatocellular 

carcinoma (HCC) also called malignant hepatoma, 

which is the most common primary liver cancer, 

accounts as the third leading cause of deaths 

worldwide after lung and stomach cancer.[2]A 

large number of drugs have been developed in 

medicinal practice from natural phytocontituents. 

At most 60 % of anticancer drugs are of natural 

origin, such as plant (Vincristine) and 

microorganisms (Doxorubicin, mitomycine).[3] 

Flavonoids are the polyphenolic compounds act as 

the major nutritional constituents of plant based 

food. Rutin is a common dietary flavonoid with a 

wide range of pharmacological activities which is 

present in many of plants such as citrus fruits, 

apple, tea, onion and red wine.[4-6]An alkaloid, 

piperine is used widely as an excellent remedy for 

the treatment of respiratory tract infection, 

sleeping problem, menstrual pain, chronic gut 

related pain and arthritic conditions.  

 

Beside these other reported useful effects as 

diuretic, central nervous system depression and 

alleviation of Anxiety. [7-8] Hep G2, & Hep3B, 

which are easy to handle and retain many of the 

morphological characteristics of liver parenchymal 

cells and certain several enzymes responsible for 

activation of various xenobiotics. MTT assay is a 

sensitive, Quantitative and trustworthy 

colorimetric assay that measures viability, 

proliferation and activation of the cells. The assay 

is based on conversion of the yellow water soluble 

substrate 3-(4, 5-dimethylthiazole-2-yl) 2, 5-

diphenyl tetrazolium bromide (MTT) into a dark 

blue formazan product, which is insoluble in water 

due to the capacity of mitochondrial 

dehydrogenase enzymes in living cells.[9-10] 

Viable cell are able to reduce the yellow MTT 

under tetrazolium ring cleavage to a water 

insoluble purple blue complexation, which 

precipitate in the cellular cytosol and can be 

dissolved after cell lysis, whereas cells being dead 

by a toxic damage, cannot transform MTT, this 

formation production is proportionate to the viable 

cell number and inversely proportional to the 

amount of cytotoxicity. The reaction is arbitrated 

by dehydrogenase enzyme associated with the 

endoplasmatic reticulum and the mitochondria.[11] 

However, many chemotherapeutic drugs are 

presently placed in a difficulty of reduced 
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therapeutic effect due to the problem of drug 

resistance. Chemotherapeutic drugs also possess 

toxicity to normal cells, which in turn causes the 

unpleasant side effects to the patients. For these 

reasons, research and development of new classes 

of anticancer agents, which exhibit efficient and 

selective toxicity in tumour cells is enticing 

increased attention.[12] 

Materials & Methods: 

Rutin, Piperine& MTT were procured from Sigma 

Aldrich Pvt. Ltd (Bangalore). HepG 2 and Hep 3B 

cell lines were purchased from National Centre for 

Cell Science (NCSS), Pune. All other chemicals 

purchased from S.D fine chemicals Ltd. Mumbai. 

All reagents were of analytical grade and all were 

subjected for screening for their genuinity, prior to 

use. 

Methods: 

Preparation of cell culture and stock drug:[13] 

The cell lines used for the study were Hep G2 and 

Hep 3B were maintained in 96 wells micro titter 

plate containing Minimal essential medium 

(MEM), supplemented with 10 % heat inactivated 

fetal calf serum (FCS) containing 5 % of mixture 

of gentamicin (10 µg/ml), Penicillin (100 units/ml) 

and streptomycin (100 µg/ml) in presence of 5 % 

CO2 at 370C for 48-72 hours. In brief, 10 mg of 

Rutin, Piperine and combination (1:1) were 

prepared in 1 ml Dimethyl sulfoxide (DMSO) as a 

stock, from this stock 10, 20, 25, 30, 50 µl were 

transferred into the wells containing 100 µl of 

medium. 

MTT Assay: 

The anticancer activity of sample on Hep G2 and 

Hep 3B cells were determined by (3-(4,5-

dimethylthiazole-2-yl)2,5-diphenyl tetrazolium 

bromide (MTT) assay was used to assess the 

cytotoxicity11. In vitro growth inhibition effect of 

test compound was assessed by colorimetric 

determination of conversion of MTT into 

formazan blue by living cells. Cells (1 x 105/wells) 

were plated in 0.2 ml of medium/well in 96 well 

plates. For MTT assay supernatant was removed 

and fresh MEM solution was added and wells 

were treated with different concentration of 

samples (10, 20, 25, 30, 50 µl/ml) from the stock 

(10 mg/ml) were added to respective wells 

containing 100 µl of MEM medium, so that the 

final concentrations were 10, 20, 25, 30 & 50 

µg/ml. incubated the plates for 48 hours at 370Cin 

a humidified atmosphere of 5% CO2 . 

After incubation,the MTT stock was added to each 

well (20 µl, 5mg/ml in sterile PBS). Then the 

plates were further incubated 4 hours, for 

cytotoxicity. Later the supernatant carefully 

aspirated and the precipitated crystals of Formazan 

blue were solubilised by adding 1 ml DMSO and 

left for 45 sec. presence of viable cells was 

visualized by the development of purple colour 

due to formation of formazan crystals. 

Concentration of Formazan was determined on a 

microplate reader (ELISA plus) at 570 nm. The 

Cell viability was calculated using DMSO treated 

cells as the 100 % viable control. The results 

represents the mean of five readings 

𝐶𝑒𝑙𝑙 𝑣𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (%)

=
𝑀𝑒𝑎𝑛 𝑂𝐷 𝑜𝑓 𝑡𝑒𝑠𝑡 

𝑀𝑒𝑎𝑛 𝑂𝐷 𝑜𝑓 𝐶𝑜𝑛𝑡𝑟𝑜𝑙
× 100 

Results: 

The cytotoxic activity of Rutin and Piperine and 

combinational effect of Rutin and Piperine against 

Hep G2 and Hep3B were determined by the MTT 

assay. The results of cytotoxic assay on Hep G2 & 

Hep 3B are presented in Table.1 & 2 respectively. 

Rutin, Piperine & Combinational sample of Rutin 

and Piperine were compared, which  was 

described in the above tables, It suggested that the 

combined effect of Rutin and Piperine showed 

considerable additive effect, when compare with 

individual samples of Rutin and Piperine. 

Discussion: 

However, with the advancement of scientific 

technology and sophisticated instrumentation, we 

have now enormous chemical molecules having 

direct action on cellular and molecular level have 

been proved to be an effective on oncogenic cells 

without affecting adjacent cells and organs, with 

the outcome of the usage of natural and synthetic 

drugs in the treatment area of cancer. In this 

present research study individual Rutin and 

Piperine showed a potent cytotoxic effect on Hep 

G2 and Hep 3B cell lines. Then, on combination 

of Rutin and Piperine shows increased cytotoxic 

effect even when it is used in minimal quantity 

(20µg/ml) as per our study. Numerous studies 

demonstrated that piperine has shown best 

chemotherapeutic effect against breast and colon 

cancer cell lines[14] and rutin also proven as a best 

therapeutic agent against different cancer like 

Nuroblastoma, breast cancer cell lines,[15] however 

in this study piperine and rutin showed potent 

chemotherapeutic effect on HCC lines. And a 

combination of Rutin along with piperine showed 

an increased cytotoxic effect, this is may be bio 

enhancing activity of piperine. 
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S.No. Sample Concentration(µg/ml) 
Results as 

observed 
IC50 

1. 

Rutin 

10 µg No lysis 

50 µg 

2. 20µg No lysis 

3. 25 µg No lysis 

4. 30 µg No lysis 

5. 50 µg 50% lysis 

6. 

Piperine 

10 µg No lysis 

50 µg 

7.  20 µg No lysis 

8. 25 µg No lysis 

9. 30 µg Partial lysis 

10. 50 µg 50% lysis 

12. 

Combination 
of Rutin & 

Piperine 

10 µg No lysis 

30 µg 

13. 20 µg No lysis 

14. 25 µg No lysis 

15. 30 µg 50% lysis 

16. 50 µg 50% lysis 

17. control  No lysis  

Table 1: IC50 values of Rutin and Piperine and their combination on Hep G2 Cell lines 

S.No. Sample Concentration 

(µg/ml) 

Results as 

observed 

IC50 (µg) 

1. 

Rutin 

10 No lysis 

50 µg 

2. 20 No lysis 

3. 25 25% lysis 

4. 30 25% lysis 

5. 50 50% lysis 

 

Piperine 

 

  

25 µg 

6 10 25% lysis 

7 20 25% lysis 

8 25 50% lysis 

9 30 100% lysis 

10 50 100% lysis 

11 

Combination of  

Rutin & 

Piperine 
 

10 25% lysis 

20 µg 

12 20 50% lysis 

13 25 50% lysis 

14 30 50% lysis 

15 50 100% lysis 

  No lysis 

 control  No lysis  

Table 2. IC50 values of Rutin and Piperine and their combination on Hep 3B Cell lines 

 

Figure 1. IC50 Values on Hep G2 & Hep 3B Celllines 

Figure 2. IC 50 lysis on Hep G2 cell lines 
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Figure 3. IC 50 lysis on Hep 3B cell lines 

Conclusion: 

In conclusion, the pure phytoconstituents of rutin 

and Piperine can significantly inhibit cell viability 

and induce apoptosis in Hep G2 and Hep 3B cells 

and also showed potent synergistic activity in 

combinational treatment of rutin and piperine in 

very low concentrations (< 20µg/ml) at which 50 

% of cancer cell death occurred. 
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Cardioprotective effect of Acorus calamus against 
doxorubicin‑induced myocardial toxicity in albino 
Wistar rats
M. Santosh Kumar, Viswanatha Swamy Mallinathaiah Agadi Hiremath

Introduction

Doxorubicin (DOX) is an effective and broadly used 
agent to treat malignancies such as leukemia, breast 
and ovarian cancer, and Hodgkin and non‑Hodgkin 
lymphoma. The major limitation of  clinical use is 
the development of  cardiotoxicity. The adverse 
effects are dose‑dependent and it produces transient 

electrocardiographic abnormalities, alteration in 
membrane‑bound enzymes, changes in electrolytes 
level. Ventricular hypertrophy and cellular changes 
lead to cardiomyopathy. Recent studies have suggested 
that the mechanism of  DOX‑induced cardiotoxicity 
involves in the generation of  reactive oxygen species 
(ROS), especially superoxide anion and hydrogen 

Abstract
Objective: The present study was designed to evaluate the cardioprotective potential of 
Acorus calamus (AC) on doxorubicin (DOX)‑induced myocardial toxicity.

Materials and Methods: Albino Wistar rats were used in this study. DOX was administered 
intraperitoneally in six equal injections (each containing 2.5 mg/kg DOX at 48 h interval) 
to a total cumulative dose of 15 mg/kg over 2 weeks to produce cardiotoxicity. Control and 
treated group animals were used for the estimation of lipid and cardiac biomarkers. Animals 
were sacrificed and heart tissue was used for the assay of glutathione (GSH), malondialdehyde 
(MDA), catalase (CAT), and superoxide dismutase (SOD) and also for the membrane‑bound 
enzymes namely Na+‑K+‑ATPase, Ca+2‑ATPase, and Mg+2‑ATPase. The remaining portion 
of the heart tissue was used for histopathological studies.

Results: Pretreatment with AC decreases serum enzyme levels and lipid profiles brought 
to the near normal values, and it significantly protected the myocardium from the toxic 
effect of DOX, by increasing the levels of antioxidant enzymes such as GSH, SOD, and CAT 
toward normal and decreasing the increased level of MDA. AC (200 mg/kg) + DOX showed 
significant increase in Na+‑K+‑ATPase and Mg+2‑ATPase and decrease in Ca+2‑ATPase 
compared to DOX‑treated groups.

Conclusion: The results of this study indicated that the cardioprotective effect of AC might 
be attributed to its antioxidant property.

Key Words: Acorus calamus, antioxidant, cardioprotective, doxorubicin, free radicals, 
membrane‑bound enzymes
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peroxide.[1‑3] The main cellular damage caused by ROS 
includes lipid peroxidase, protein crosslinking, and 
DNA fragmentation. These may lead to development 
of  cardiomyopathy,[4,5] decreased activity of  Na+K+‑
ATPase,[6] and vasoactive amine release.[7]

Acorus calamus (AC), belong to family Araceae, is an 
indigenous plant commonly known as sweet flag. The 
roots and rhizomes are traditionally used to treat emetic, 
stomachic, diuretic, dyspepsia, colic pain, remittent 
fever, nervous complaint, bronchitis,[8] tranquilizer, 
and central nervous system depressant activity.[9] Ethyl 
acetate and methanolic extracts of  AC have shown 
antioxidant activity,[10] aqueous extract has shown 
anti‑inflammatory activity,[11] and ethanolic extract 
and rhizomes extracts of  this plant have been reported 
to possess sedative, analgesic, respiratory depressant, 
diuretic, and moderately hypotensive properties.[12]

The preliminary phytochemical studies have revealed 
that it possess various secondary metabolites such as 
glycosides, flavonoids, saponins, tannins, polyphenolic 
compounds, mucilage, volatile oil ,  and bitter 
principles.[13] The main constituents are monoterpenes, 
sesquiterpenes, quinones,[14] and volatile compounds 
such as α‑ and β‑asarones.[15]

It has been reported that α‑ and β‑asarones that are 
essential oil possess anti‑hypercholesterolemia and 
antioxidant activity.[16] α‑Asarone is also noted reduce 
the excitatory action by stimulation of  glutamate uptake 
and inhibition of  excitatory neurotransmitter transport 
mediated current.[17] Studies reported that AC reduced 
the incidence of  ischemic heart disease by decreasing 
serum cholesterol, low‑density lipoprotein, and improve 
electrocardiogram (ECG) pattern.[18]

Therefore, the present study is designed to investigate 
the protective effect of  AC against DOX‑induced 
cardiotoxicity.

Materials and Methods

Selection of animals

Either sex Albino rats of  Wistar strain weighing 
150–250 g were procured from Venkateswara 
Enterprises, Bengaluru, for the cardioprotective 
activity. The animals were acclimatized for 1 week 
under laboratory conditions. They were housed in 
polypropylene cages and maintained at 27°C ±2°C under 
12 h dark/light cycle. They were fed with standard rat 
feed (Gold Mohur Lipton India Ltd.) and water ad libitum 
was provided. Ethical clearance for the use of  animals 

was obtained from the Institutional Animal’s Ethical 
Committee before the beginning of  the research work.

Plant collection and phytochemical investigation

Whole plants of  AC Linn. were collected from Hubli, 
Karnataka, India.

Authentication

The authentication of  the plant was done by Dr. Arun 
Kumar B. Sonappanavar, Department of  Botany, P C. 
Jabin PU and Science College, Vidyanagar, Hubli, India. 
The roots and rhizomes of  the plant were shade dried, 
coarsely powdered, and stored for further use.

Extraction

The extraction of  coarsely powdered AC plants 
was done with ethanol (70%) at 54°C for 72 h 
using Soxhlet extractor. The extract was then used 
for biological investigations after subjecting it to 
preliminary phytochemical investigation. The extract 
was concentrated in reduced pressure and stored in 
desiccators until further use. The percentage yield of  
the extract was calculated.

Experimental design

In our study, ethanolic extracts of  AC at the doses of  
100 mg/kg and 200 mg/kg body weight were to assess 
the cardioprotective activity against DOX‑induced 
cardiotoxicity.
•	 Group I: Vehicle (control group): Received 2% 

Tween 80 for 28 days
•	 Group II: DOX‑treated: Animals were first treated 

with DOX (2.5 mg/kg body weight i.p.) in 6 equal 
injections alternatively for 2 weeks to make a total 
cumulative dose of  15 mg/kg body weight

•	 Group III: Animals were pretreated with AC 
(100 mg/kg body weight p.o.) for 2 weeks then 
alternatively with vehicle for next 2 weeks

•	 Group IV: Animals were pretreated with AC 
(100 mg/kg body weight p.o.) for 2 weeks then 
alternatively with DOX for next 2 weeks

•	 Group V: Animals were pretreated with AC 
(200 mg/kg body weight p.o.) for 2 weeks then 
alternatively with DOX for next 2 weeks

•	 Group VI: Animals were pretreated with amlodipine 
(5 mg/kg body weight p.o.) as a standard drug 
for 2 weeks then alternatively with DOX for next 
2 weeks.

After 36 h of  the last treatment, orbital blood samples were 
obtained under light ether anesthesia using heparinized 
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microcapillaries for the estimation of  biomarkers (creatine 
kinase [CK], CK‑MB, and lactate dehydrogenase [LDH]) 
and lipid profiles (cholesterol, triglyceride, high‑density 
lipoprotein [HDL]). Animals were anesthetized with 
light anesthetic ether, and ECG and blood pressure 
(BP) patterns were recorded using computerized data 
acquisition system (Biopac MP 35). Heart tissues used 
for antioxidant and membrane‑bound enzyme activities. 
The heart was isolated, washed with saline, blotted blood, 
and a part was stored in 10% formalin and preceded for 
histopathology to evaluate the details of  cardiac tissue 
architecture in each group microscopically. Image analysis 
of  the slides was carried out, and the measurement of  cell 
size was performed.

Results

DOX‑induced cardiotoxicity and effect of  AC were 
established by significant increase in cardiac biomarker 
enzymes, alterations in ECG pattern, and antioxidants 
and cardiac tissue histopathology.

Body weight, daily food intake, daily water intake, 
heart weight, liver weight, and kidney weight

Effect of  DOX on heart body weight, daily food intake, 
daily water intake, heart weight, liver weight, and kidney 
weight is shown in Figures 1‑6.

Cardiac damage enzyme markers

Animals treated with DOX produced significant increase in 
the levels of  creatine phosphokinase (CPK), CK‑MB, LDH, 
cholesterol, triglycerides, and HDL as compared to control 
group. AC +DOX group produced significant decrease in 
the level of  CPK, CK‑MB, LDH, cholesterol, triglycerides, 
and HDL as compared to DOX group [Figures 7‑12] and 
effect of  AC on blood pressure as shown in [Figure 13].

Electrocardiographic pattern

The study showed significant alteration of  ECG 
patterns in DOX‑administered rats as compared to 
normal control rats [Figures 14a‑f]. The characteristic 
findings were elevation of  ST segment and QRS 
complex. AC administration showed a protective effect 
against DOX‑induced altered ECG parameter.

Antioxidant status

Effect of  DOX on tissue lipid peroxidation and 
antioxidant enzymes is shown in Figures 15‑18. The 
malondialdehyde (MDA) level was increased; glutathione 
(GSH), superoxide dismutase (SOD), and catalase (CAT) 

levels were significantly decreased in DOX‑treated group 
as compared to control animals. AC showed significant 
decrease in the level of  MDA and increase in the status 
of  antioxidant and antioxidant enzymes.

Figure 1: Graph of body weight of treated rats in myocardial toxicity

Figure 2: Graph of daily food intake of treated rats in myocardial toxicity

Figure 3: Graph of daily water intake of treated rats in myocardial 
toxicity
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AC (100 mg/kg) showed significant decrease in the 
levels of  Na+‑K+‑ATPase compared to normal group 
rats. AC (100 mg) + DOX showed no significant increase 
in the level of  Na+‑K+‑ATPase compared to DOX‑

treated rats. AC (200 mg/kg) + DOX showed significant 
increase (P < 0.001) in the level of  Na+‑K+‑ATPase 
compared to DOX‑treated rats. Amlodipine (5 mg/kg) 

Figure 4: Graph of heart weight of treated rats in myocardial toxicity Figure 5: Graph of liver weight of treated rats in myocardial toxicity

Figure 6: Graph of kidney weight of treated rats in myocardial toxicity Figure 7: Graph of creatine phosphokinase of treated rats in myocardial 
toxicity

Figure 8: Graph of creatine kinase‑MB of treated rats in myocardial 
toxicity Figure 9: Graph of lactate dehydrogenase of treated rats in myocardial 

toxicity
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+ DOX showed significant increase (P < 0.001) in the 
level of  Na+‑K+‑ATPase compared to DOX‑treated rats. 
AC (200 mg/kg) + DOX showed significant decrease 
(P < 0.001) in the levels of  Ca++‑ATPase compared to 
DOX‑treated group rats. Amlodipine (5 mg/kg) + DOX 
showed significant decrease in the level of  Ca++‑ATPase 
compared to DOX‑treated group. AC (200 mg/kg) + 
DOX showed significant increase (P < 0.001) in the 
level of  Mg++‑ATPase compared to DOX‑treated group 
rats. Amlodipine (5 mg/kg) + DOX showed significant 
increase (P < 0.001) in the level of  Mg++‑ATPase 
compared to DOX‑treated group rats [Figures 19‑21].

Histopathological observation

The histology of  the heart tissue from control and 
AC‑treated animals showed normal morphological 
appearances. Cardiotoxicity induced by DOX was 
assessed by hematoxylin and eosin stained sections. It 
is depicted from Figure 22a‑f  that congestion, focal 
hemorrhage, edema, polymorphs, intracytoplasmic 
vacuoles, myocyte dropout, myofibrillar degeneration 
and myocyte swelling observed in the DOX‑treated rats 
[Figure 22b], High congestion in AC (100 mg/kg+ 
DOX [Figure 22c], and light congestion in normal, 
AC (100 mg/kg [f]),AC (200 mg/kg +DOX [d], and 
amlodipine (5 mg/kg+ DOX [e]).

Discussion

DOX‑induced myocardial toxicity has been well 
documented in patients as well as in experimental 
animals. The present study was done to investigate 
the influence of  AC on DOX‑induced myocardial 
toxicity. Our results suggest that AC prevents DOX‑
induced cardiomyopathy in rats. Following lines 
of  evidence can be emphasized from the present 
study. In the DOX‑treated group, the animal fur 
became scruffy, and alopecia and developed a pink 
tinge which in the later days of  observation period 
was followed by red exudates around the eyes and 
nose. Necrosis was also observed at the site of  DOX 
injection. These changes were not pronounced in case 
of  AC (100 mg/kg), AC (100 mg/kg) + DOX, AC 
(200 mg/kg) + DOX, and amlodipine (5 mg/kg) + 
DOX group. There was 50% mortality in DOX‑treated 
group, whereas pretreated group of  AC (100 mg/kg), 
AC (200 mg/kg), and amlodipine (5 mg/kg) groups 
showed no mortality.

The DOX‑treated rats showed increase in heart, liver, and 
kidney weights and decrease in body weight. Decrease in 
the body weight may be due to the reduced intake of  food. 

Increase in the heart weight may be attributed to the loss 
of  myofibrils, dilation of  sarcoplasmic reticulum, swelling 
of  mitochondria, and increased number of  lysosomes.[19] 

Figure 10: Graph of cholesterol of treated rats in myocardial toxicity

Figure 11: Graph of triglycerides of treated rats in myocardial toxicity

Figure 12: Graph of high‑density lipoprotein of treated rats in 
myocardial toxicity
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Figure 14: (a) Normal, (b) doxorubicin, (c) Acorus calamus (100mg/kg), (d) Acorus calamus (100 mg/kg) + doxorubicin, (e) Acorus calamus 
(200 mg/kg) + doxorubicin, (f) amlodipine (5 mg/kg) + doxorubicin

dc

ba

e f

d

cb

f

a

e

Figure 13: Effect of Acorus calamus on DOX induced blood pressure 13(a) normal, 13(b) DOX, 13(c)Acorus calamus. 13(d) Acorus caIamus 
100mg/kg + DOX, 13(e)Acorus calamus.200mg kg + DOX, 13(f)Amlodapine 5mgkg + DOX 
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This was followed by the gross anatomical changes of  
the heart treated with DOX that showed a typical chronic 
toxic response including cardiac hypertrophy, ventricular 
dilation, and overall enlargement of  the heart. This was 
determined by heart weight and ratio of  heart weight to 
body weight. However, all of  the above changes were found 
to be inhibited in the preventive model of  AC (100 mg/kg), 
AC (200 mg/kg), and amlodipine (5 mg/kg) groups.

The experimental study reveals severe biochemical 
changes as well as oxidative damages in the cardiac tissue 
after the chronic treatment with DOX (cumulative dose 
of  15 mg/kg body weight). DOX‑induced cardiotoxicity 
is due to destruct myocardial cells. As a result of  this, 
CPK, CK‑MB, and LDH were released into blood stream 
and served as the diagnostic markers of  myocardial 
tissue damage.[20,21] The amount of  these cellular 
enzymes present in the blood reflects the alteration in 
plasma membrane integrity and/or permeability.

In the present study, DOX‑treated rats showed significant 
increase in the levels of  these diagnostic marker enzymes 
(CPK, CK‑MB, and LDH). Moreover, elevated levels 
of  these enzymes are an indicator of  the severity of  
DOX‑induced myocardial damage, which is in line with 
an earlier report.[22] The prior administration of  AC 
(200 mg/kg), amlodipine (5 mg/kg) showed significant 
reduction in DOX‑induced elevated CPK, CK‑MB, and 
LDH serum marker enzymes; however, AC (100 mg/
kg) showed significant decrease in CPK and CK‑MB 
but no significance in LDH serum marker enzyme. 
This reduction in the enzyme level confirms that AC is 
responsible for maintenance of  normal structural and 
architectural integrity of  cardiac myocytes, thereby 
restricting the leakage of  these enzymes, which can be 
accounted for membrane stabilizing property.

Increase in the level of  plasma triglycerides and total 
cholesterol in the DOX‑treated group be a sign of  DOX 
may be interfering with metabolism or biosynthesis of  
lipids. The group which is treated with AC (100 mg/kg) 
has shown no significant increase in the triglycerides 
when compared with the normal treated group.

Pretreatment of  AC (100 mg/kg) and AC (200 mg/kg) 
showed significant decrease in the triglyceride level 
and increase in HDL and cholesterol when compared 
with the DOX‑treated group. Previous studies 
showed that AC showed cholesterol‑reducing effect 
by decreasing cholesterol biosynthesis in the liver as 
this result is contradictory to present finding.[23] The 
previous study showed hypolipidemic effect; however, 
in the present study, HDL level increased that it is also 
contradictory.[16]

Electrocardiograph abnormalities are the main criteria 
generally used for the definite diagnosis of  myocardial 
injury. The study shows significant alteration of  ECG 
patterns in DOX‑administered rats as compared to 
normal control rats. The characteristic findings were 
elevation of  ST segment, reduction in P‑waves, QRS 
complex and decrease in heart rate. In addition, there 
was a prolongation of  QT interval. Moreover, ECG 
changes are an indicator of  the severity of  DOX‑
induced myocardial damage, which is in line with an 
earlier report.[24] The consecutive loss of  cellular 
membrane damage due to oxidative stress might be 
characterized by ST elevation. It is depicted from 
Figure 14a‑f  that pretreatment of  AC (100 mg/kg) 
[Figure 14c] and (200 mg/kg) + DOX [Figure 14e] 
administrations showed a protective effect against DOX‑
induced altered ECG patterns and eliminated the acute 
fatal complication by protecting the cell membrane 
damage.

DOX administration caused an increase in BP and AC 
(100 mg/kg) and AC (200 mg/kg) + DOX. Pretreatment 
prevented the rise in BP compared to DOX‑treated rats 
that it supported the previous studies on AC.[25,26]

The mechanism of  cardiotoxicity induced by DOX is 
not clearly known from the present study although large 
body of  evidence supports that DOX administration is 
associated with a decrease in endogenous antioxidants 
and increase in oxygen free radicals resulting in 
increased oxidative stress, which is followed by 
development of  a variety of  subcellular changes in the 
myocardium, typical of  DOX‑induced cardiac injury.[27] 
In rat treated with DOX, we found significant increase 
in heart tissue MDA levels suggesting increased lipid 
peroxidation and decrease in levels of  GSH, SOD, and 
CAT. Cardiac tissue damage may be due to increased 
oxidative stress and depletion of  antioxidants as 
reported earlier.[27]

In our study, AC‑treated rats showed decrease in heart 
tissue MDA levels with increase in levels of  GSH, SOD, 
and CAT when compared to DOX, which confirms the 
protective effect on cardiac tissue which supports the 
previous studies.[28]

Morphological changes were not observed in the 
vehicle‑treated rats (a) and heart showed normal 
appearance. Uniform size, shape, and configurations 
with no inflammatory cell infiltrates present in the 
cardiac muscle fibers. In all rats injected with DOX 
(b), they showed cardiomyopathy as demonstrated by 
the appearance of  swollen, enlarged mitochondria 
and vacuoles within the cytoplasm which is in line 
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Figure 15: Graph of glutathione of treated rats in myocardial toxicity Figure 16: Graph of malondialdehyde of treated rats in myocardial 
toxicity

Figure 17: Graph of superoxide dismutase of treated rats in myocardial 
toxicity Figure 18: Graph of catalase of treated rats in myocardial toxicity

Figure 19: Graph of Na+‑K+‑ATPase of treated rats in myocardial 
toxicity Figure 20: Graph of Ca+2‑ATPase of treated rats in myocardial toxicity

with an earlier report.[19] Pretreatment with AC 
(100 mg/kg) (d) and (200 mg/kg) +DOX (e) effectively 
inhibits DOX‑induced cardiac damage by reversal of  

infiltration of  inflammatory cells and fragmentation 
of  myofibrils. AC protects DOX‑induced myocardial 
damage in the cardiac tissue of  rats either by restoring 
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endogenous antioxidant activity or as an antioxidant 
both. A similar action of  scavenging of  DOX‑induced 
free radicals by AC in the present study cannot be ruled 
out. The data of  the present study clearly showed 
that AC modulated most of  the electrophysiological, 
biochemical, and histopathological parameters were 
maintained to near normal status in DOX‑treated 
rats, suggesting the beneficial action of  AC as a 
cardioprotective agent.

Alterations in the properties of  this ion‑pumps affect 
cardiac function. Membrane‑bound ATPases of  cardiac 
cells play a significant role in contraction and relaxation 
cycles of  cardiac muscle by maintaining normal 
ion levels within the myocytes. It was reported that 
inhibition of  Ca+2‑ATPase‑induced perturbation of  
cell calcium homeostasis and this effect may associate 
with increase Ca+2 permeability.[29] Pretreated AC 
(200 mg/kg) rats showed significant increase in 
membrane‑bound enzyme levels compared to DOX‑
treated rats. AC (100 mg/kg) showed significant 
increase in only Mg+2‑ATPase level compared to DOX‑
treated rats from all this it is evident that AC possesses 
membrane‑bound enzyme action.

Conclusion

The findings of  the study suggest that the AC protects 
against DOX‑induced cardiotoxicity in rats as evidenced 
by improved mortality and effusion scores, mitigation of  
ECG abnormalities, improved cardiac injury markers, 
maintained the BP, and re‑establishment of  antioxidant 
status as well as lessening histopathological changes. 
This can be attributed, at least in part to antioxidant 
activity. Our study suggests that AC may be considered 
as a potentially useful candidate in the combination with 
DOX to limit free radical‑mediated organ injury. Further 
molecular level of  investigation is to be done using 
different animal model and using different biochemical 

parameters to assess the possible mode of  action of  AC 
as cardioprotective agent. It is worthwhile to consider this 
aspect for clinical application in patient of  cardiac injury.
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Abstract
The objective of this study was formulation, development and evaluation of Diltiazem hydrochloride fast dissolving tablets.
FDTs were prepared by various methods including direct compression method where various superdisintegrants like
Crospovidone, Croscarmellose sodium and Sodium starch glycolate in concentration range of 2-6%w/w. Diltiazem
hydrochloride FDTs were also prepared by sublimation technique where different subliming agents (5%w/w) camphor,
ammonium bicarbonate were used with 6%w/w Sodium starch glycolate as a superdisintegrant. Prepared tablets later
exposed to vacuum. The prepared FDTs from two methods were evaluated for weight variation, thickness, drug content,
friability, hardness, wetting time, in vitro disintegration time and in-vitro dissolution study. All prepared formulations were
showed disintegration time ranging from 25 to 120 sec. All the prepared formulae complied with the pharmacopoeial
requirements of the drug contents. F10 prepared formulations gave the less in-vitro disintegration (25.32±0.258sec) and
increased percentage cumulative released of 78.11±0.16 after 10min. In conclusion the results of this work suggest that fast
dissolving tablets of Diltiazem hydrochloride with rapid disintegration time, fast drug release and good hardness can be
efficiently and successfully formulated by employing sublimation methods.

Keywords: Fast Dissolving Tablet, Diltiazem Hydrochloride, Direct Compression Technique And Sublimation Technique.

1. Introduction
FDTs are solid dosage forms rapidly disintegrate in few seconds, when placed on the tongue. Fast dissolving tablets have
better patient acceptance and compliance and may offer improved biopharmaceutical properties, efficacy and increased
bioavailability compared with conventional oral dosage forms. Patients, particularly paediatric and geriatric patients, have
difficulty in swallowing solid dosage forms.(1) In order to assist these patients, several fast dissolving drug delivery systems
has been developed.  Diltiazem is an Antianginal; calcium-channel blocker and is widely used in the management of
Prinzmetal’s variant angina, chronic stable angina, hypertension, atrial fibrillation or flutter. Diltiazem is well absorbed from
the gastrointestinal tract and is subject to an extensive first-pass effect, giving an absolute bioavailability (compared to
intravenous dosing) of about 40%. Diltiazem undergoes extensive hepatic metabolism in which 2% to 4% of the unchanged
drug appears in the urine. In-vitro binding studies show Diltiazem is 70% to 80% bound to plasma proteins. Single oral doses
of 30mg to 120 mg of Diltiazem tablets result in detectable plasma levels within 30 to 60 minutes and peak plasma levels 2 to
4 hours after drug administration.(2) The aim of the proposed work was to formulate and characterize fast dissolving tablets of
Diltiazem Hydrochloride for rapid dissolution of drug and absorption, which may produce rapid onset of action in the
management of angina in elderly patients.

2. Materials and Methods
2.1 Materials
Diltiazem hydrochloride was a gift sample from Anglo-French Drugs and Industries Ltd., Bangalore, India, Sodium starch
glycolate, camphor, ammonium bicarbonate, mannitol, magnesium stearate, microcrystalline cellulose was supplied from
S.D. Fine Chemicals Limited, Mumbai. Aerosil was obtained from Evonik Degussa India Private Ltd. All other ingredients
and solvents used were of analytical grade.

2.2 Characterization of drug and excipients.
2.2.a Fourier-transform infra red spectroscopy (FTIR): (3)

The IR spectra of the pure drug and drug excipient mixtures were recorded on FTIR spectrophotometer (Shimadzu IR-345,
Japan). Samples of 2–3 mg were mixed with about 400 mg of dry potassium bromide then compressed into transparent
disks under pressure of 10.000–15.000 psi. The IR spectra were recorded at scanning range from 500–4000 cm-1 and
resolution of 4 cm-1.

2.2.b Differential Scanning Calorimetry
The samples were hermetically sealed in flat-bottomed aluminum pans and heated over a temperature range of 40-240˚C at
a rate of 10˚C/min using alumina as a reference standard. Thermograms of drugs of optimized batches were recorded using
a differential scanning calorimeter and were compared.
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2.3 Preparation of Diltiazem hydrochloride FDTs.
2.3.1. By Direct Compression Technique:(4,5)

Tablets containing Diltiazem hydrochloride were formulated using various superdisintegrants like Crospovidone(CRP),
Croscarmellose sodium(CCS) and Sodium starch glycolate(SSG) in concentrations ranging from 2-6%. The tablets were
prepared by direct compression method. The tablets were prepared by direct compression method. All the ingredients were
passed through a sieve number 20 prior to mixing. Diltiazem hydrochloride, Mannitol, MCC, aerosil and the
superdisintegrants were properly mixed for 30 min in a suitable container to obtain a uniform blend. The blend was further
lubricated with magnesium stearate for 5 minutes. The blend was compressed into tablets with an average weight of 200
mg using an 8 mm flat punch in a rotary tablet. Compositions of tablets prepared by direct compression method were
shown in table -1.

2.3.2. By Sublimation Technique:(6,7)

Tablets containing Diltiazem hydrochloride were formulated using camphor and ammonium bicarbonate as a subliming
agent in concentrations of 5% w/w from the final tablet. The tablets were prepared by direct compression method. All the
ingredients were passed through a sieve number 20 prior to mixing. Diltiazem Hydrochloride, Mannitol, MCC, aerosil,
Sodium starch glycolate and the camphor were properly mixed for 30 min in a suitable container to obtain a uniform blend.
The blend was further lubricated with magnesium stearate for 5 minutes. The blend was compressed into tablets with an
average weight of 200 mg using an 8 mm flat punch in a rotary tablet press. Tablets were then placed in an oven at 40˚C till
a constant weight is obtained. Compositions of tablets prepared by sublimation technique were shown in table-2.

2.4 Characterization of the prepared Fast dissolving tablets.(8,9)

2.4.1. Weight variation
Ten tablets were individually weighed and average weight was calculated. The individual weight was compared to the
average weight. The tablets pass the test if not more than two tablets are outside the percentage limit and if no tablet differs
by more than two times the percentage the percentage limit. Ten tablets from each formula were individually weighed and
the mean weight was calculated.

2.4.2. Uniformity of FDTs thickness and diameter
The diameter and thickness of 6 tablets were measured using a digital Vernier caliber (China) at three different positions.
Results were reported as the mean (±SD) of three measurements.

2.4.3. Friability test
Ten pre-weighed tablets from each formula were tested, accurately placed in the drum of the friabilator (Electrolab EF-2,
India) and rotated at 25 rpm for a period of 4 min, then reweighed. The percentage loss in weights was calculated and taken
as a measure of friability.

2.4.4. Hardness:
Six tablets were randomly selected and the thickness of each was measured by digital Vernier caliper. Mean and standard
deviation were computed and reported.

2.4.5. Drug content uniformity
Ten tablets were randomly selected and allowed to equilibrate with phosphate buffer pH 6.8 which overnight and the
solution was filtered after 24 hours. Suitable dilutions were made with the same to get the concentration in Beer’s range.
Absorbance of the solution was noted at 237nm using phosphate buffer pH 6.8 as a blank and drug content per tablet was
calculated.

2.4.6. In vitro disintegration time
The test was carried out on 6 tablets using the apparatus (Hanson research, USA). 900 ml phosphate buffer (pH 6.8) at 37±
0.5˚C was used as a disintegration medium and the time taken for co mplete disintegration of the tablet with no palpable
mass remaining in the apparatus was measured in seconds.

2.4.7. In vitro dissolution studies
Dissolution study was carried out using USP XXII dissolution test apparatus type II. The dissolution medium used was 900
ml of phosphate buffer pH 6.8 which was maintained at 37C. The paddle speed was kept at 50 rpm throughout the study.



IJMDRR
E- ISSN –2395-1885

ISSN -2395-1877

Research Paper
Impact Factor: 3.567

Peer Reviewed Journal

International Journal of Multidisciplinary Research Review, Vol.1, Issue – 5, May -2016. Page - 199

Five ml of samples was withdrawn at every 2 minutes interval and diluted to 10 ml then 5 ml of fresh dissolution media
was replaced maintained at the same temperature was replaced. The samples were analyzed spectrophotometrically at
237nm using phosphate buffer pH 6.8 as blank. The raw dissolution data was analyzed for calculating the amount of drug
released and percentage cumulative drug released at different time intervals.

2.4.8. Estimation of wetting time
10ml of phosphate buffer pH 6.8 was added to petri dish containing five circular filter papers of 10 cm diameter. Tablets
were carefully placed on the surface of the filter paper and the time required for water to reach upper surface of the tablet
was noted as the wetting time. The test results were presented as mean value of three determinations (± SD).

2.4.9. Kinetics Study
For finding out the mechanism of drug release from FDTs, the dissolution data obtained from the experiments were treated
with the different release kinetic and mechanism equations.

3. RESULTS AND DISCUSSION
3.1. Characterization of drug and excipients
The infrared spectra of Diltiazem Hydrochloride and other excipients were recorded using a FT-IR spectrophotometer to
check for possible drug-excipients interaction. Distinct peak in the region 2960-2850cm-1 for C-H aliphatic, C-H aromatic
stretching between 3058-3004cm-1, 1650-1000cm-1 for C-N amine and C=O stretching between 1650-1900cm-1 of the
physical mixture was identical to that of pure drug which confirm the compatibility of the drug and excipients.

The DSC thermogram of Diltiazem hydrochloride displayed the characteristics peak at 217˚C compared to its melting point
212˚C. The DSC of formulation F10 showed the thermogram at 157˚C which reveals that drug is complexed with excipients.
There was a shift in melting point because of the moisture content and excipients used in the formulation (F10) prepared by
sublimation technique.

3.2 Formulation of fast dissolving tablets
The present work was to formulate Fast disintegration tablets of Diltiazem Hydrochloride using various techniques. The

preliminary trials were conducted using 2-6% superdisintegrants (CRP, CCS and SSG). Nine batches (F1 to F9) were
prepared using various superdisintegrants to formulate the fast dissolving tablets by direct compression method.

In the next approach the tablets were formulated by sublimation technique using 5% camphor and ammonium bicarbonate as
a subliming agents. On the basis of result obtained in the preliminary screening studies, the batch containing 6% SSG (F9)
prepared from direct compression method showed fastest disintegration. Hence, it was selected for further studies.
Sublimation technique is reported to yield porous tablets with low disintegration time and hence this technique was also used
in present study.

3.3 Evaluation of Diltiazem hydrochloride FDTs
a. Evaluation of pre-compression properties
The flow properties of the granules (F1-F11) were evaluated by determining the Carr’s index, Hausner ratio and angle of
repose. Poured density values of different batches were found to range between 0.518 and 0.585 gm/ml3, whereas tapped
density values were found to vary from 0.641 to 0.668gm/ml3. Carr’s index, Hausner ratio and angle of repose were range
between 18.24 to 20.30, 1.22 to 1.25, and 21o40’ to 29o66’ respectively, which indicates that granules prepared exhibit good
flow properties.

b. Evaluation of tablet properties
Tablets (F1-F11) were evaluated for tablet properties like thickness, hardness, friability, disintegration time, weight variation,
wetting time and drug content uniformity etc. Tablet thickness was found to range from 2.88±0.03 to 3.18±0.03 mm. Tablets
of all the batches were found out to exhibit sufficient hardness, which ranged from 3.10±0.23 to 4.00±0.13 Kg/cm2. Wetting
time of the tablet was found to be in the range of 27.74±1.001sec to 32.46±2.488 sec. Friability, weight variation test and
percentage drug content uniformity met the specification given in the literature.

Disintegration time of formulations (F1 to F9) prepared by direct compression method was found to be in the range
28.67±0.160sec to 135.40±0.469sec. Increase in the concentration of superdisintegrants from 2% to 6%, decreases the
disintegration time of the tablets. Among the three superdisintegrants used, rapid disintegration was seen in formulation
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containing SSG. Increase in the concentration of was found to be beneficial in reducing the disintegration time. In vitro
dissolution study of formulation (F9) containing 6% SSG, (which gave lowest disintegration time of 28.67±0.160sec) showed
an increased cumulative release of 76.005±0.134 after 10 min. This method was found to give a low disintegration time and
increased cumulative release after 10 min.

Disintegration time of formulations (F10 and F11) prepared by sublimation technique was found to be in the range
25.32±0.258sec to 26.12±0.215sec. In vitro dissolution study of formulation of F10 (which gave least disintegration time of
25.32±0.258sec) showed a cumulative release of 78.115 ± 0.162 after 10 min. Lesser disintegration time of 25.32±0.258sec
was obtained with 5% camphor as a subliming agent using 6% SSG in tablets prepared by sublimation technique. Thus
sublimation technique was thus found to give a low disintegration time and a good release after 10 min.

The various techniques used for fast dissolving tablets of Diltiazem Hydrochloride were compared. It was found that
formulation F10 prepared by sublimation technique were beneficial in obtaining the low disintegration time 25.32sec (F10)
and increased cumulative release after 10min as compared to formulation(F9) containing 6% SSG prepared by direct
compression method shown in (Fig.-3). The porous structure is responsible for faster water uptake, so it facilitates the action
of SSG in bringing about faster disintegration. However this technique would definitely be beneficial for drugs with a higher
dose where low disintegration time can be achieved using super disintegrant alone.

Formulation F10 (prepared by sublimation technique) was compared with pure drug. It was found that the formulated fast
disintegration tablets showed an increase in % CR of 78.115 ± 0.162 after 10min compared to the pure drug which was found
to be 40.86±1 respectively.

To know the order of release the release rates were subjected to kinetic studies. The diffusion data of the optimized
formulation fitted well into Peppas release kinetics showed in Fig-4 which indicates that release is controlled by swelling
which could be due to the presence of SSG.

4. Conclusion
From the present work, it can be concluded that among the various techniques used, sublimation technique is best suitable in
the preparation of Fast disintegration tablets of low dose drug like Diltiazem hydrochloride. Use of 5%w/w camphor as a
subliming agent was further found to be beneficial in obtaining a product with reduced disintegration time and increased %
cumulative release.

Thus it can be concluded that FDTs with less disintegration time can be prepared by sublimation technique using SSG in
concentration of 6%. The prepared FDTs disintegrate within few seconds without need of water; thereby enhance the
absorption leading to increased bioavailability of Diltiazem hydrochloride.
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Table 1: Composition of Fast Dissolving Tablets of Diltiazem Hydrochloride.

Table 2: Composition of Fast Dissolving Tablets of Diltiazem Hydrochloride.
Ingredients Formula code

F10 F11

Diltiazem Hydrochloride 60 60

Camphor 10 --

Ammonium bicarbonate -- 10

Sodium starch glycolate 12 12

Microcrystalline cellulose 56 56

Mannitol 58 58

Magnesium stearate 2 2

Aerosil 2 2

Table 3. Evaluation of FDTs of Diltiazem hydrochloride prepared by direct compression method.
*Average of 3 readings  SD

Table 4. Evaluation of FDTs of Diltiazem hydrochloride prepared by sublimation method.

Formula
Mean

thickness*
(cm)±S.D

% Drug
content±S.D

%
Friability

Hardness*
(kg)±S.D

Disintegration
time*(sec)±S.D

Wetting
time*(sec)±S.D

F10 3.16±0.02 86.00±0.008 0.83 3.13±0.29 25.32±0.258 40.74±1.001

F11 3.18±0.01 84.59±0.009 0.48 3.10±0.23 26.12±0.215 50.88±2.045

*Average of 3 readings  SD

Ingredients Formula code
F1 F2 F3 F4 F5 F6 F7 F8 F9

Diltiazem Hydrochloride 60 60 60 60 60 60 60 60 60
Crospovidone 4 8 12 -- -- -- -- -- --

Crospovidone -- -- -- 4 8 12 -- -- --
Sodium starch glycolate -- -- -- -- -- -- 4 8 12

Microcrystalline cellulose 74 70 66 74 70 66 74 70 66

Mannitol 58 58 58 58 58 58 58 58 58
Magnesium stearate 2 2 2 2 2 2 2 2 2

Aerosil 2 2 2 2 2 2 2 2 2

Formula Mean*
thickness
(cm)±S.D

% Drug*

content±S.D

%
Friability

Hardness*
(kg)±S.D

Disintegration*
time(sec)± S.D

Wetting
time±S.D*(s

ec)
F1 3.13±0.01 84.50±0.008 0.44 3.17±0.30 120.40±0.469 68.88±2.045
F2 3.18±0.03 84.38±0.015 0.63 3.12±0.34 85.27±0.782 66.55±1.002
F3 3.17±0.01 84.60±0.007 0.75 3.53±0.25 50.40±0.369 60.79±1.712
F4 2.98±0.01 85.00±0.041 0.32 3.14±0.20 110.52±0.469 70.69±0.560
F5 3.13±0.01 84.80±0.006 0.42 3.23±0.15 75.85±0.813 68.17±0.850
F6 3.15±0.03 84.93±0.020 0.54 3.36±0.12 40.91±0.671 65.66±0.995
F7 2.88±0.03 84.63±0.014 0.73 3.23±0.27 70.66±0.125 62.42±1.100
F8 3.02±0.07 85.05±0.005 0.66 3.26±0.19 40.96±0.0145 58.28±1.564
F9 2.97±0.02 85.20±0.011 0.51 3.45±0.22 28.67±0.160 55.87±1.014
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Fig.1. DSC of Diltiazem Hydrochloride.

Fig.2. DSC of optimized formulation F10.
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Fig.3. In-vitro dissolution profile of F9 and F10.

\
Fig.4 Korsemeyer-Peppas Plot of optimized formulation.
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ABSTRACT
Background: Psoriasis is a common inflammatory skin condition which can have profound impact on patient’s 
quality of life. Moreover, in pharmacotherapy of psoriasis Methotrexate was the first effective systemic drug 
for psoriasis and remains in clinical use today. The objective of the study was to evaluate the utilization of 
methotrexate in psoriasis by assessing prescribing pattern, safety, efficacy and its rational use. Methods: It is 
a prospective, descriptive study conducted for a period of six months in subjects of either sex aged not more 
than 60years having psoriasis. Methotrexate was initiated in a single weekly intramuscular or oral dose of 2.5-
5 mg (maximum 30 mg). The treatment response was evaluated using Psoriasis Area and Severity Index in all 
patients at the baseline and then every month till the remission phase of the disease. Results: After treatment with 
methotrexate 5-15 mg, significant reduction in psoriasis score were recorded when compared to baseline therapy 
and also there were no significant side effects observed in the psoriatic patients. Conclusion: Use of methotrexate 
in the treatment of psoriasis in this study population was found to be safe and effective. Significant Psoriasis Area 
and Severity Index score reduction was observed during each month of therapy.

Key words: Methotrexate, Psoriasis, Psoriasis Area and Severity Index, Drug interaction.

INTRODUCTION 
Psoriasis is a systemic, immunological, 
genetic disease manifesting in the skin and 
or joints with unknown etiology. Most 
people with psoriasis have thick, red skin 
with flaky, silver white patches called scales. 
Because of its systemic nature, patients 
exhibit a broad spectrum of symptoms 
that vary in severity and is determined by 
measuring the percentage of body surface 
area (BSA) affected. Mild psoriasis affects 
up to 3% of the body, moderate psoriasis 
affects 3% to 10% of the body’s surface and 
severe psoriasis affects > 10% of the body.1 

Occurrence of psoriasis varies from 0.1% 
to 0.3% in different parts of the World. It 
can appear at birth as well as in very old 
age with almost equal frequency in either 
sex, but slightly higher prevalence noticed 
in males.2 Clinically there are different types 
of psoriasis like plaque psoriasis, nail psoria-

sis, guttate psoriasis, scalp psoriasis, inverse 
psoriasis, pustular psoriasis and palmoplan-
tar pustules psoriasis. 3,4

Diagnosis of psoriasis is based on clini-
cal assessment including disease onset and 
symptom presentation as well as medical 
and life style history. Possible differential 
diagnosis needs to be excluded.5 The Pso-
riasis Area and Severity Index (PASI) score 
is a quantitative assessment tool to evaluate 
disease severity, which measures the severity 
of psoriatic lesions based on the extent of 
skin involvement and plaque appearance.6,7 
To calculate PASI score, health care profes-
sionals will evaluate the level of redness, 
thickness and scaling of plaques.7According 
to recent guidelines of American Academy 
of Dermatology, moderate to severe disease 
is defined as a PASI score >10.8

Methotrexate (MTX) has been in use in der-
matology for more than 50 years, but it was 
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approved in 1972, by the US Food and Drug adminis-
tration for this indication. It can be administered orally, 
subcutaneously or intramuscularly.5 The American 
Academy of Dermatology and the British Association 
of Dermatology have recommended a starting dose of 
2.5 to 5.0 mg per week with a gradual increase up to 
clinical response or maximum dose of 30 mg per week.8 

Approximately 30 to 90% of the patients will be affected 
by some type of MTX toxicity. There are different types 
of toxicities which include gastrointestinal toxicities, 
hepatotoxicity, hematological toxicity, pulmonary toxic-
ity and neurological toxicity in which hepatotoxicity is 
the most frequent limitation of MTX treatment in pso-
riasis. Folic acid supplementation reduces hematologi-
cal, gastrointestinal and hepatotoxic side effects without 
decreasing the efficacy.9

Drug Utilization Review

As per WHO, drug utilization is defined as “ market-
ing, distribution, prescription, and use of drugs in 
society, with special emphasis on the resulting medical, 
social, and economic consequences.10  Use of prospec-
tive review, based upon complete drug and medical 
history obtained from an interview and from historical 
records, permits the practitioner to evaluate the patients 
pre-existing therapy on a retrospective basis, and then 
to prevent interactions by disallowing certain drugs for 
a patient on the basis of a pre-existing review and by 
protocols already developed.10

This study was conducted in order to evaluate the uti-
lization of MTX in psoriasis and to ensure the safety, 
effectiveness and rational use by providing information 
to health care providers related to monitoring guidelines 
and drug interactions and also promoting patient adher-
ence by effective counseling. 

METHODOLOGY

Study design

It was a prospective, descriptive study where a detailed 
patient data collection form was specifically designed to 
document patient demographics, chief complaints, past 
medical and medication history, family history, labora-
tory values, provisional diagnosis and medication pro-
file. Pre-treatment assessment of all patients included 
full blood count, renal profile and liver enzymes. MTX 
was initiated in a single weekly intramuscular or oral 
dose of 2.5 to 5 mg (maximum dose 30 mg). It was 
continued until there was clinical improvement of the 
skin lesion and then tapped to the lowest possible main-
tenance dose. In addition, folic acid 5 mg once daily was 
prescribed on the days when MTX was not prescribed 
to reduce the possible side effects of MTX. Patient edu-

cational leaflets are prepared in English and Tamil and 
distributed to the patients included in the study along 
with the counseling. The study was approved by faculty 
of Pharmacy Research and Ethics Committee, Sri Ram-
achandra University, Chennai (REC-FOP/M.PHARM 
(PP)/2012/07).

Study site: 

The study was conducted in the out-patient Depart-
ment of Dermatology in a tertiary care teaching hospi-
tal, Chennai, Tamil Nadu, India.  

Study period: 

The study was conducted for the period of six months 
from July to December 2012.

Study criteria 

Inclusion criteria

Subjects of either sex between 31-60 years age, having 
psoriasis.
Subjects who are prescribed MTX either orally or sys-
temically. 
Exclusion criteria
Patients with impaired renal function/ pre-existing renal 
disease and uncontrolled hypertension.
Patients on concomitant use of hepatotoxic and nephro-
toxic drugs for any other disease.
Pregnant and breast feeding patients.
Patients having excessive alcohol consumption.

Assessment 

Efficacy: 

The treatment response was evaluated using PASI score 
in all patients at the baseline and then every month till 
the remission phase of the disease. The severity of ery-
thema, scaling and thickness was recorded on a scale of 
0 to 4 as,
0-None, 1-Mild, 2-Moderate, 3-Severe, 4- Very severe.
The formula for calculating PASI score is as follows:
PASI score= 0.2 (Eh+Ih+Dh) x Ah + 0.2 (Eu+Iu+Du) x 
Au + 0.3 (Et+It+Dt) x At + 0.4 (El+ Il+ Dl) x Al
Where, E- Erythema, I- Induration, D- Desquamation, 
Ah- area of head involved in psoriasis , Au - area of upper 
limb involved in psoriasis, At - area of trunk involved in 
psoriasis, Al - area of lower limb involved in psoriasis, 
Calculation of the area involved by psoriasis as follows:
1 = less than 10% 
2 = 10-29% 
3 = 30-49%  
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4 = 50-69% 
5 = 70-89%  
6 = 90% or more  
The grouping of the patients was done depending on the 
PASI score:
PASI <10 suggests mild to moderate psoriasis
PASI between 10-20 suggests moderate to severe pso-
riasis
PASI >20 suggests severe psoriasis

Safety:  

To determine the safety of MTX, complete blood count, 
fasting blood sugar, liver function tests, renal profile were 
monitored regularly. Blood counts and liver enzymes 
were monitored during follow up, initially every week 
and then every two to six weeks.

Statistical analysis: 

The collected data were compiled and processed using 
Microsoft Excel 2007. Statistical analysis was carried out 
by Graph pad prism version 5.0. Data were represented 
as mean ± SEM.  

RESULTS
This prospective study involved 46 patients. Among the 
patients 28 (61%) were male and 18 (39%) were female. 
Most of them were between the age of 31-60 years. 
Among the study population involved, 33(71.73%) 
patients had psoriasis vulgaris and 13(28.26%) had 

palmoplantar psoriasis respectively. According to the 
PASI score, patients with moderate to severe psoriasis 
were highest which accounts for 65.21% followed by 
patients with severe psoriasis (Table 1). Details of MTX 
dose in study population which shows the dose distri-
bution of MTX in patients in every month as shown 
in Table 2. During the baseline therapy, all 46 patients 
were started MTX with a dose of 5 mg/week. In the first 
month of treatment with methotrexate 26 patients were 
continued with 5 mg MTX. Since 20 patients showed 
poor clinical response their dose was increased as 6 were 
prescribed with 7.5 mg, 9 were prescribed 10 mg and 
5 were prescribed with 15 mg. In the second month 3 
patients dose were increased from 5 mg to 10 mg and 
one patient’s dose was increased from 5 mg to 15 mg 
MTX because of poor outcome.
PASI score reduction in each dosage group: Patients 
are categorized into 4 groups based on the prescribed 
MTX dose. Mean PASI score of each group in every 
month is as shown in Figure. 1.

PASI score assessment

The mean PASI score was computed in the study pop-
ulation on monthly basis that is from first month to 
six months after MTX therapy initiation as shown in 
Figure 2. PASI score at baseline was 14.90±1.100 for 
psoriasis patients. PASI score at the first, second, third, 
fourth and fifth months was13.70±0.500, 12.40±0.400, 
11.00±0.200, 9.50±0.300 and 8.00±0.200 respectively. 
The improvement in PASI score observed in patient tak-
ing MTX was statistically significant (P<0.05) as shown 
in the Table 3. 
Efficacy of methotrexate as assessed by PASI score: PASI 
50 and PASI 75 are internationally most important 
parameters of assessment of severity of psoriasis. Clini-
cal responses are categorized into 3 groups based on 
the PASI response. 15 patients achieved PASI response 
below PASI 50; 27 patients achieved PASI response 
between PASI 50-75 and 4 patients achieved PASI 
response above PASI 75 as shown in Table 4. This reduc-
tion in PASI scores proves the efficacy of MTX in sub-
siding severity of psoriasis. 

DISCUSSION
Psoriasis is rarely a life threatening disease. It can cause 
significant morbidity, disruption in patient’s life and 
treatment is also expensive. Patients with moderate to 
severe disease may require systemic therapy. MTX is a 
highly effective drug in the treatment of severe psoria-
sis. It is a folic acid antagonist which exerts antimitotic 
action on the epidermis by inhibiting DNA synthesis. 

Table 1: Severity assessment using PASI score at 
baseline
PASI score Severity of 

psoriasis
Frequency Percentage

PASI < 10 Mild to moderate 0 0

PASI 10-20 Moderate to severe 30 65.21%

PASI > 20 Severe 16 34.78%

Table 2: Dose distribution of MTX in patients
Phases of 
therapy

Dose of Methotrexate 
5 mg 7.5 mg 10 mg 15 mg

Baseline 46 0 0 0

1st month 26 6 9 5

2nd month 22 6 12 6

3rd month 22 6 12 6

4th month 22 6 12 6

5th month 22 6 12 6



Vijeesh et al.: Utilization of Methotrexate in Psoriasis

234 Indian Journal of Pharmacy Practice, Vol 9, Issue 4, Oct-Dec, 2016

Figure 1: PASI score reduction in each dosage group

Figure 2: Evaluation of mean PASI score of psoriatic patients 
month wise using PASI score
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Table 3: Evaluation of outcome of psoriatic patients 
month wise using PASI Score

PASI score
(month wise)

mean±SEM

Baseline 14.90±1.100

1st month 13.70±0.500ns

2nd month 12.40±0.400ns

3rd month 11.00±0.200**

4th month 9.50±0.300**

5th month 8.00±0.200***

Values are expressed as mean±SEM, n=46 ***p<0.001, ** p<0.01 and *p<0.05 
when compared to normal control group

Table 4:  Efficacy of methotrexate as assessed by 
PASI score

S.NO PASI score 
reduction range

No. of 
patients

Percentage 
(%)

1. < PASI 50 15 32.60%

2. PASI 50-75 27 58.70%

3. > PASI 75 4 8.7%

In this study out of 46, patients 28 (61%) were male and 
18 (39%) were female. Sex ratio in this study revealed 
that there was a strong preponderance of male patients. 
This sex distribution shows the similarity with the find-
ings of other author.11 The age distribution in this study 
showed, patients with age group of 31-60 years were 

more prone to develop psoriasis which was similar to 
other study.12The American Academy of Dermatology 
and the British Association of Dermatology have recom-
mended a starting dose of 2.5 to 5.0 mg per week with 
gradual increase upto clinical response or maximum 
dose of 30 mg per week. In this study, dose distribu-
tion of MTX is as per the guidelines. In this study, PASI 
score was adopted on monthly basis to check the efficacy 
of MTX therapy. Reduction in PASI score revealed the 
decrease in severity of disease and proves the effective-
ness of the treatment. PASI 50 and PASI 75 are the most 
important parameters employed globally for assessment 
of the efficacy of therapy with respect to the severity of 
psoriasis. PASI 75 is defined as reduction from baseline 
to PASI score >75% and PASI 50 reveals reduction in 
the severity by 50%. In the current study PASI 75 was 
achieved by 8.70%and PASI 50 was achieved by 58.70% 
of patients respectively. 
There were no moderate and severe adverse effects 
reported by the patients. Also there was no significant 
drug interactions seen in medication profile. In this 
study, least number of adverse reactions are reported 
comparing with various researches11,13,14 where more side 
effects are reported due to high drug dose used. Since 
there is a recommendation that patients on MTX ther-
apy should receive supplemental folic acid 5 mg/ day 
except on the day of MTX dosing to avoid gastrointesti-
nal side effects,15this study also supports the above find-
ings. 

CONCLUSION 
Use of MTX in the treatment of psoriasis in this study 
population was found to be safe and effective. Signifi-
cant PASI score reduction was observed during each 
month of therapy. There were no significant side effects 
observed in the psoriatic patients. Proper patient selec-
tion, counseling and appropriate monitoring is crucial 
to minimize the toxic effects of MTX.  This study sup-
ports the use of MTX in psoriasis with minimal toxic 
effects. 
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ABSTRACT

Haemophilia is hereditary bleeding disorder due to absence or deficiency of clo�ing factors in the 
blood. Haemophilia is characterized by intra-articular bleeding, often requiring immobilization, which 
may result in muscle atrophy and impaired proprioception. Patients with haemophilia are at risk of 
haemarthrosis, soft-tissue haematomas, bruising, retroperitoneal bleeding, intra-cerebral haemorrhage, 
and post-surgical bleeding. 

Knee, ankle and elbow joints are more commonly affected by haemophilic bleeding. People with 
haemophilia who have had many bleeds tend to develop a distinctive posture that may include: flexion 
deformities of the elbows, knees, and hips; an exaggerated arch in the back plantar-flexed ankles; pelvic 
asymmetry due to leg length differences; and varying amounts of muscle wasting. Physiotherapy is 
integral in the management of people with haemophilia. A key goal is to help maintain mobility, muscle 
strength, and balance. An individualized physiotherapy can raise the quality of life of a patient with 
haemophilia through increase of the physical function, pain reduction and prevention of bleeding.

The 80% of haemophilia patients have no access to pharmacological therapy and part of remaining 20% 
only receive treatment after a bleeding episode. In both cases, patients develop physical consequences 
before reaching adulthood require physiotherapy treatment to improve quality of life.
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INTRODUCTION

Haemophilia is “An incurable hereditary 
bleeding disorder due to absence or deficiency of 
clo�ing factors in the blood”. Repeated spontaneous 
bleeds inside the joints and muscles of the patient, if 
not treated promptly lead to permanent disability. 
There are three types of Haemophilia.1, 2

Haemophilia A most common type & caused by 
clo�ing factor VIII.

Haemophilia B caused by lack of clo�ing factor 
IX.

Haemophilia C caused by clo�ing factor XI. 

On the bases of severity there are again three 
types:

Mild in which level is 5-50% and only occational 
bleeding occurs usually related to significant trauma 
or surgery.

Moderate in which level is 1-5% and spontaneous 
bleeding is uncommon but occurs after minor trauma 
or surgery.

Severe in which level is <1% and spontaneous 
joint and soft tissue bleeding occurs several times for 
several months.

Bleeding sites are neck, arm, hip, thigh, 
knee, ankle, head, shoulder, elbow, calf and the 
gastrointestinal, intracranial and hematuria are 
serious or life-threatening. And the level of clo�ing 
factor in the blood usually stays same throughout the 
life.1, 2, 3

The bleeds can be treated with first aid as RICE 
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(Rest, Ice, Compression, Elevation).Physiotherapy 
is important to make the muscles strong, improve 
flexibility, improve coordination and reflexes, 
increase protection of joints, quicker recovery time 
after bleeds, decrease joint bleeds, and continue with 
normal healthy lifestyle.1, 2, 3

In physiotherapy these treatments are very 
important,

1. Traction

2. Mobilization

3. Muscle strengthening

4. Muscle stretching

5. Electrotherapy (Ultrasound, Pulsed SWD, 
TENS)

6. Proprioception, posture & gait training

7. Sports activity.

METHODOLOGY

The articles were taken from International Journal 
of Osteoporosis, Journal of Rehabilitation Research 
and Practice, International Journal of Preventive 
Medicine, Journal of the American Physical Therapy 
Association, Journal of Haemophilia, The Egyptian 
Journal of Medical Human Genetics, These articles 
were taken with reference to explain the role of 
physiotherapy in haemophilia.   

 DISCUSSION

In 2014, S. A. Paschou et al.4 conducted a study 
on Bone mineral density in men and children with 
haemophilia A and B: A Systematic Review and 
Meta-analysis in which they assessed Standardized 
Mean Difference (SMD) for Bone Mineral Density 
(BMD) in the lumbar spine, femoral neck and hip and 
Age, body mass index (BMI), level of physical activity 
and blood-borne infections were also recorded. They 
were included 13 studies in the systemic review and 
10 in the main outcome. This study concluded that 
men with haemophilia present a significant reduction 
in both lumbar spine and hip BMD, which appears to 
begin in childhood.

In 2014, Vahid Mazloum et al.5 conducted 
a study to detect the influences of conventional 
exercise therapy and hydrotherapy on the knee joint 
complications in patients with haemophilia. Total 40 

patients were randomized into 3 groups: Therapeutic 
exercise (N = 13), hydrotherapy (N = 14) or control 
(N = 13) for 4 weeks and they compare the effect 
of hydrotherapy versus exercise therapy. Pain and 
knee ROM were recorded by VAS and standard 
goniometer. This study concluded that hydrotherapy 
in addition to usual rehabilitation training can result 
in beneficial effect in terms of pain and knee joint 
ROM. However, it appears that hydrotherapy is more 
effective in reducing pain.

In 2013, Ruben Cuesta-Barriuso et al.6 conducted 
a study about the effectiveness of physical therapy 
procedures in treating chronic arthropathy of the 
ankle in patients with haemophilia. They included 
articles with at least one group undergoing any kind 
of physiotherapy treatment and with pre-test and 
post-test evaluation and the treatments lasted for 4 
weeks, 16 weeks, 24 weeks, and 52 weeks; and the 
number of hours per week for each patient was 1 
hour,4 hours, or 5 hours. The study concluded that 
Hydrotherapy treatments, strength training and 
balance strength, balance training, and sports therapy 
have improved range of movement, pain, balance, 
and subjective physical performance but there is no 
rigorous evidence on the effects of the treatments.

In 2013, Mohamed A. Eid et al.7 conducted a 
study To investigate the effect of resistance and 
aerobic exercise program on BMD, muscle strength 
and functional ability in children with haemophilia. 
In this study 30 boys with age of 10-14 years were 
participated and divided in 2 groups (Control 
group=physical therapy + aerobic exercise in the 
form of treadmill training) (study group=same + 
resistance training program in the form of bicycle 
ergometer training & weight resistance) for 3 times/
week for 3 months and BMD, muscle strength of 
knee flexors & extensors & functional ability were 
evaluated before and after the 3 months of treatment. 
This study concluded that Resistance and aerobic 
exercise training are effective in increasing BMD 
and improving both muscle strength and functional 
ability in children with haemophilia.

In 2013 Lilian A. Zaky et al.8 conducted a study 
to investigate the effect of partial weight bearing 
program on functional ability and quadriceps muscle 
strength in children with haemophilic knee arthritis. 
In this study 30 patients with age of 8-12 years were 
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participated and divided in 2 groups (The control 
group=quadriceps training exercise program,& study 
group=program of partial weight bearing added 
to the same exercise program of control group). 
Treatment was given 3 times/week, every other day, 
for six consecutive weeks. This study concluded that 
more significant improvement in quadriceps muscle 
strength, gained by adding partial weight bearing 
program to the quadriceps exercises program. 

In 2010 Ruth Mulvany et al.9 conducted a study 
to examine the feasibility, safety, and efficacy of a 
professionally designed, individualized, supervised 
exercise program for people with bleeding disorders. 
In which 33=3 female, 30 male; 7–57 years of age 
with mild to severe bleeding disorders were 
enrolled. Measures included upper and lower-
extremity strength, joint range of motion, joint and 
extremity circumference, and distance walked in 6 
minutes.6-week,twice-weekly,individualized,super
vised exercise program was prescribed. This study 
concluded that Individualized exercise program is 
feasible, safe, and beneficial for people with bleeding 
disorders.

In 2001, T. Hilberg et al.10 conducted a study to 
investigate differences in proprioceptive performance 
and isometric muscular strength of the lower limbs 
in haemophilic subjects compared with control 
subjects. In this study 12 subjects were taken and their 
anthropometric data and proprioception tests were 
done. This study concluded that differences in static 
proprioceptive performance can be shown between 
the haemophilic subjects and controls, but the local 
proprioceptive performance of the knee as measured 
by the angle-reproduction test showed no difference.

In 1987, Joanne R Pelletier et al.11 conducted a 
study to improve the guidelines in isometric exercise 
for the person with haemophilia. It was a case study 
and the subject was 12 year old boy. Temperature, 
range of motion, muscle strength, circumference 
(knee) was outcome measures and the study was 
done for 3 weeks (9 sessions). This study concluded 
that Isometric exercise may provide a viable and 
less destructive muscle strengthening program than 
isotonic or isokinetic exercise programs.

CONCLUSION FROM EVIDENCES

Physical training strengthens muscles and reduces 

risk of recurring bleedings. Training also contributes 
to maintaining motility in the joints and suppleness in 
the muscles. After bleeding, physiotherapy is needed 
to replace lost functions. Participation in physical 
activity, and sports realizes numerous physical 
benefits as well as supporting the emotional and 
social well-being of patient with haemophilia.
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ABSTRACT

Benign paroxysmal positional vertigo (BPPV) defined by Dix and Hallpike is one of the most 
common disorders causing vertigo and fortunately, is a very simple disorder to manage. BPPV is 
more prevalent in adults and in women.   Canalithiasis describes free-floating particles within a SCC. 
Cupulolithiasis describes particles a�ached to the cupula. BPPV can be caused either by canalithiasis 
or by cupulolithiasis, and can affect any of the three SCCs. BPPV mostly develops in the posterior 
semicircular canal. The main symptom of BPPV is vertigo induced by a change in head position with 
respect to gravity. The Dix-Hallpike test  is the most commonly used test to confirm the diagnosis of 
posterior canal BPPV. Treatment options for posterior canal BPPV are Epley’s maneuver, Liberatory 
maneuver and Brandt-Daroff exercises. Objective of this review is to find out which intervention is 
most effective in relieving symptoms. There are evidences that suggest performance of any of the three 
maneuvers can be expected to give good results in the management of posterior canal BPPV than 
placebo.  The Epley’s maneuver is a safe, effective treatment for posterior canal BPPV with confirmed 
evidence level A. Epley’s maneuver is also comparable to the Semont maneuver which is difficult to 
perform for elderly for posterior canal BPPV. Both (Epley’s maneuver and Semont maneuver) are 
more effective than Brandt-Daroff exercises in the short term but evidence suggests that Brandt-Daroff 
exercises should be incorporated in the long term as a preventative measure or to promote functional 
recovery.

Keywords: Canalith repositioning maneuver, vertigo, nystagmus, Liberatory maneuver, Brandt- Daroff 
exercises, Dix-Hallpike test.
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INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) 
defined by Dix and Hallpike1, is one of the most 
common disorders causing vertigo2,3 in adults and 
fortunately, is a very simple disorder to manage.4,5  The 
cause of BPPV is mostly idiopathic. It may develop 
secondary to various disorders that damage the inner 
ear, head trauma, infection, aging. Idiopathic BPPV is 
more prevalent in adults and in women, with women 
to men ration of 2:1.6,7 

PATHOLOGY

Schuknecht,  proposed the theory of cupulolithiasis 
in which degenerative debris from the utricle adhere 
to the cupula, making the ampulla gravity sensitive. 
A second theory, canalithiasis,was proposed by Hall 
and colleagues in which the degenerative debris is 
floating freely in the endolymph of the semicircular 
canal.5,8

Movement of the head causes these otoliths 
to inappropriately trigger the receptors in the 
semicircular canals and send false signals to the 
brain, causing vertigo and nystagmus.9  Posterior 
canal BPPV has been said to account for 60-90% of all 
BPPV cases.10,11
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SYMPTOMS

The main symptom of BPPV is vertigo induced 
by a change in head position with respect to gravity. 
Patients typically develop vertigo when ge�ing out 
of bed, rolling over in bed, tilting their head back, or 
bending forward. The symptoms of BPPV may vary 
among patients, and may manifest with nonspecific 
dizziness, postural instability, lightheadedness, 
and nausea.12,13 The vertigo in BPPV is typically 
intermi�ent and positioning dependent, which 
usually resolves within 30 seconds in posterior canal 
BPPV.1

DIAGNOSIS

The Dix-Hallpike test1  is the most commonly used 
test to confirm the diagnosis of posterior canal BPPV. 
In this test, the patient’s head is turned 45 degrees 
horizontally towards the affected side while the 
patient is in si�ing position .The patient then quickly 
lies down with the head hanging over the edge of 
the treatment table approximately 30 degrees below 
horizontal.The examiner asks whether the patient has 
vertigo and observes for nystagmus.  Right posterior 
canal involvement produces upbeating and rightward 
torsional nystagmus during right Dix-Hallpike test. 

The side-lying test 14 may be used as an alternative 
when the Dix-Hallpike test is inapplicable. In this 
test, the patient sits on the side of the treatment table. 
The head is turned 45 degrees horizontally towards 
unaffected side and then patient quickly lies down 
on the side opposite to the direction the head is 
turned.The examiner asks whether the patient has 
vertigo and observes for nystagmus. 

TREATMENT

Epley’s manoeuvre: Epley has introduced a 
procedure in which the posterior canal is rotated 
backwards close to its planar orientation, thus 
directing foreign material out of the canal into the 
utricle.15

Premedication with a vestibular sedative such as 
dimenhydrinate or prochlorperazine one hour before 
treatment is advisable in severely affected patients. 

During the Epley’s maneuver 15,

• The patient first is moved from si�ing into 

the Dix-Hallpike position toward the side of the 
affected ear and then remains in that position until 
the nystagmus ceases. Then the head is shifted to the 
next position. 

• The second phase is to rotate the patient’s 
head toward the unaffected side so the head is below 
horizontal. Again, the patient stays in the new position 
until the nystagmus stops. If there is no nystagmus, 
the position is maintained for approximately 20 
seconds.

• The patient is then rolled to a side-lying 
position with the head turned 45 degrees down and 
kept in that position for 20 seconds.

• Finally, keeping the head deviated toward 
the unaffected side, the patient slowly sits up.

A handheld vibrator placed on the mastoid in 
each head position may improve the migration of 
particles by reducing adherence to the membranous 
walls of the labyrinth.15 

Usually patients are advised to keep their 
head fairly upright for 48 hours after treatment.15, 

16 to prevent particles from re-entering the posterior 
canal. 

Many researchers suggested that Epley’s 
maneuver (CRP – canalith repositioning maneuver) 
is effective in reducing vertigo and response to the 
Dix-Hallpike maneuver. 16, 17-21 Epley’s maneuver is 
the only recommended method of treating PC-BPPV, 
with confirmed evidence level A according to the 
American Academy of Neurology.22 In one Cochrane 
review on The Epley maneuver for BPPV, studies 
showed a statistically significant effect in favour of 
the Epley maneuver over controls.23

Even researchers made few changes in originally 
proposed procedure (e.g. no premedication, no 
mastoid oscillation, no postural restriction) to make 
the procedure easier without affecting outcome. They 
are considered as modified Epley’s maneuver.

 According to a recent meta-analysis of the 
modified Epley’s maneuver for PC-BPPV, the 
treatment demonstrated a symptom improvement 
rate four times greater, and a nystagmus resolution 
rate five times greater than the placebo group.23
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PREMEDICATION

In contrast to the original procedure proposed 
by Epley, most reports do not mention medicating 
patients prior to treatment.16, 17, 21, 24–26

MASTOID OSCILLATION

Few studies have failed to identify any difference 
in outcome when a vibrator is used or not.27, 28

Even in a Cochrane review 2012 on Modifications 
of the Epley maneuver for posterior canal BPPV 
studies did not show any significant effect of mastoid 
oscillation during epley’s maneuver to the epley’s 
maneuver alone for any outcome measure. 29

POST-TREATMENT INSTRUCTIONS

Many research projects 30- 36 concluded that 
there is no statistically significant effect of postural 
restrictions on the result of repositioning maneuvers.

 In a Cochrane review 2012 on Modifications of 
the Epley maneuver for posterior canal BPPV studies 
found that postural restrictions in conjunction with 
the Epley maneuver are significantly more effective 
than the Epley maneuver alone.29

Liberatory maneuver 

The Liberatory maneuver was developed by 
Semont and associates.37  It is performed as follows:

• The patient is told to sit sideways on the 
examination table, and the therapist turns the head 45 
degrees to the unaffected side.

• The patient is quickly moved into side lying 
towards affected side while keeping the head turned 
unaffected side; the patient is kept in that position for 
2 to 3 minutes

• The patient is then rapidly moved up through 
the si�ing position and down into the opposite side-
lying position, while the therapist maintains the 
alignment of the neck and head on the body. Thus, 
the final position will have the patient lying with the 
face at a 45 degree angle toward the table.

• Typically, nystagmus and vertigo reappear in 
this second position. If the patient does not experience 
vertigo in this second position, the head is abruptly 
shaken once or twice, through small amplitude, 

presumably to free the debris. The patient stays in 
this position for 5 minutes. 

• The patient then slowly moves into a seated 
position.

Semont’s liberatory maneuver is also helpful in 
treating PC-BPPV38 especially in patients who have 
difficulty extending the neck due to spinal disorders. 
It is somewhat less easy to perform, especially in 
elderly people.

Even many other researchers compared Epley 
treatment with the Semont manoeuvre. They found 
no difference between treatments in resolution of 
nystagmus at the seven day post-treatment found 
equally effective.37,39, 40

Brandt-Daroff Habituation Exercises

Proposed by Brandt and Daroff, 41 this treatment 
requires the patient to move into the provoking 
position repeatedly several times a day. It is 
performed as follows:

• The patient first sits over the edge of the 
table and turns his or her head 45 degrees toward the 
unaffected side and then is moved rapidly into the 
affected side-lying.  

• The patient stays in that position until the 
vertigo stops and then sits up again. 

• The patient remains in the upright position 
for 30 seconds, turns his or her head 45 degrees in the 
opposite direction and then moves rapidly into the 
mirror-image position on the other side, stays there 
for 30 seconds, and then sits up.

• The patient then repeats the entire maneuver 
until the vertigo diminishes. 

• The entire sequence is repeated every 3 hours 
until the patient has 2 consecutive days without 
vertigo.

Brandt- Daroff exercise demonstrates superior 
treatment outcomes compared with placebo.44 

However, Brandt-Daroff exercises is less effective 
than Epley’s maneuver in producing complete 
symptom resolution.19,22,42

Amor dorado43 compared Epley treatment versus 
Brandt-Daroff exercises and found an 80.5% resolution 
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rate in the Epley group versus 25% resolution in the 
Brandt-Daroff exercises group after seven days. There 
was no difference in resolution after one month.

Varela44 also investigated subjects with confirmed 
BPPV and found that maneuvers (either Epley or 
Semont) were more effective in producing resolution 
than Brandt-Daroff exercises.

Toledo45 found the Semont manoeuvre to be 
superior to vestibular rehabilitation alone at 15 days, 
however by three months a combination of Semont 
and vestibular rehabilitation was superior to either of 
the sole interventions. Same findings were confirmed 
by Chang46 who compared CRP with vestibular 
rehabilitation versus CRP alone. They reported the 
combination promoted greater mobility skills than 
the CRP alone. 

CONCLUSION

There are evidences that suggest performance 
of any of the three maneuvers can be expected to 
give good results in the management of posterior 
canal BPPV than placebo. The Epley’s maneuver is 
a safe, effective treatment for posterior canal BPPV 
with confirmed evidence level A according to the 
American Academy of Neurology. There is evidence 
to suggest that post-Epley postural restrictions are 
more effective than the Epley maneuver alone. There 
is insufficient evidence to either recommend or refute 
the benefit of associated mastoid region oscillation 
and premedication in the Epley maneuver for BPPV.

Epley’s maneuver is also comparable to the 
Semont maneuver which is difficult to perform 
for elderly for posterior canal BPPV. Both (Epley’s 
maneuver and Semont maneuver) are more effective 
than Brandt-Daroff exercises in the short term but 
evidence suggests that Brandt-Daroff exercises should 
be incorporated in the long term as a preventative 
measure or to promote functional recovery, or both.
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ABSTRACT

Background:  Deficits in gait are common after moderate-to-severe traumatic brain injury (TBI).The 
goal of physical therapy is to achieve a self-selected gait velocity sufficient for community based 
rehabilitation.

The 10 Meter Walk Test is a performance measure routinely employed in physiotherapy practice for 
assessment of functional mobility, gait speed, for comparison of the results and to maintain a record of 
improvement or deterioration in gait speed of patient.

It is also widely employed for clinical as well as research purpose, but never any consideration was 
given to the method of start weather “static” or “dynamic”, though the results differed in the two. So 
it is important to know whether by using the different start in same patients the results of the test vary 
or not.

Aims and Objective:

• To observe results of 10m walk test with static start in patients with TBI.

• To observe results of 10m walk test with dynamic start in patients with TBI.

• To compare the results of 10m walk test performed with static start and dynamic start in patients 
with TBI.

Material & Method: Study design is cross over study with sample size of 16 patients (32 observations), 
calculated by performing a small pilot study. (N-Master software 2.0 version).

16 Patients aged 18-65, with first episode of traumatic brain injury, able to ambulate independently 
and give an informed consent were selected. First 8 patients were assessed first for 3 trials of static start 
and then after 3 trials of dynamic start. Next 8 patients were assessed first for 3 trials of dynamic start 
followed by 3 trails of static start. Mean value of the trials was calculated and results of the both were 
compared.

Results: Mean values of both the start were analyzed using independent t-test. And the value for static 
start was (10.62 ± 2.58) and for dynamic start was (8.2 ± 1.74) with p-value 0.004 that is statistically 
significant. (R Software 2.15.2).

Conclusion: Results of 10 meter walk test (time taken to complete the distance) are significantly higher 
with static start as compared to the dynamic start.

Thus there is definitely the impact of start on the results of 10 meter walk test. 

Keywords: 10 Meter walk test, Static, Dynamic, TBI.
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INTRODUCTION

According to WHO, “traumatic brain injury 
(TBI) is a nondegenerative, noncongenital insult to 
the brain from an external mechanical force, possibly 
leading to permanent or temporary impairment 
of cognitive, physical and psychosocial functions, 
with an associated diminished or altered state of 
consciousness”. [web MD : Mar 6, 2013]

Deficits in gait are common after moderate-
to-severe traumatic brain injury (TBI)  and may 
include reduced step length, increased medial-lateral 
movements of the centre of mass and reduced self-
selected gait velocity among individuals with TBI in 
comparison to healthy controls[8].

The 10 Meter Walk Test is a performance measure 
routinely employed in physiotherapy practice for 
assessment of functional mobility, gait speed, for 
comparison of the results and to maintain a record 
of improvement or deterioration in gait speed of 
patient.[1][2][12]

The time taken to walk the 10m is measured 
using a stopwatch and walking speed is calculated by 
dividing the distance covered (i.e. 10 m) by the time 
taken[9].

The 10MWT is a reliable measure, Intra6rater 
reliability Is Excellent (r=0.95-0.983) and Inter6rater 
reliability is excellent (r=0.974-0.99), [Van Hedel, 
Die� & Wirz 2005, Scivole�o et al. 2011][11].

10 meter walk test is also widely employed 
for clinical as well as research purpose, but never 
any consideration was given to the method of start 
whether “static” or “dynamic”, though the results 
differed in the two. 

So it is important to know whether by using the 
different start in same patients the results of the test 
vary or not.

Aim of the study was to know the impact of static 
and dynamic start on the results of 10 meter walk test 
in patients with TBI.

Objectives of the study were 

• To observe results of 10m walk test with 
static start in patients with TBI.

• To observe results of 10m walk test with 
dynamic start in patients with TBI.

• To compare the results of 10m walk test 
performed with static start and dynamic start in 
patients with TBI.

MATERIAL & METHOD

DESIGN AND PARTICIPENTS

• Study Area: Surgical wards of SSG Hospital 
Vadodara

• Study Design: Cross-over study

• Sampling Technique: Quota (Selective) 
sampling

• Sample Size: 16 patients (32 observations) 
[calculated by performing a pilot study using N-
Master software 2.0 version]

INCLUSION CRITERIA 

1. First TBI,

2. 18–65 years of age,

3. Within 6 months of their TBI,

4. Able to give informed consent,

5. Able to ambulate 10 meters without physical 
assistance from another person.

EXCLUSION CRITERIA 

1. Participant unable to follow commands,

2. Prior brain injury,

3. Weight bearing restrictions due to concurrent 
orthopedic injuries that would make ambulating 
unsafe.

DATA COLLECTION AND MEASURES 

• Total 16 patients with acute TBI, who fulfilled 
the inclusion and exclusion criteria were recruited 
for the study. This study was carried out at surgical 
wards of SSGH, Vadodara (Gujarat) with the help of 
trained physiotherapist. The consent of patients to 
participate in study was sought. 

• Outcome Measure: 10 m walk test.
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TESTING PROCEDURE

• 16 selected patients of TBI were assessed for 6 
trials of 10 meter walk test (3 trials with static start and 
3 trials with dynamic start), of which  First 8 patients 
were assessed first for 3 trials of static start and then 
after 3 trials of dynamic start. Next 8 patients were 
assessed first for 3 trials of dynamic start followed by 
3 trails of static start. 

• Trails of walk test were taken in the lobby 
area of wards during ward timings in week days.

FINDINGS

STATISTICAL ANALYSIS AND RESULTS 

• Mean value of 10m walk test (time taken to 
cover the distance) with static and dynamic start. [R 
Software 2.15.2]

 Table 1: Showing mean seconds for static and 
dynamic start.

Variable 
(Type of start)

Mean±sd
 (In seconds)

Static start 10.62±2.58

Dynamic start 8.2±1.74

• Mean values of both the start were analyzed 
using independent t-test. 

• The result gave p-value 0.004 hence H0 is 
rejected and H1 is accepted.

• Thus statistically significant difference was 
found between two starts at 99% confidence limits. [R 
Software 2.15.2]

Graph 1: Showing mean seconds for static and dynamic 
start.

DISCUSSION

The present study assessed the impact of static 
and dynamic start on the results of 10m walk test. 
And Comparison of the results of 10 meter walk 
test (time taken to cover the distance) showed that 
the time taken with static start is higher than that 
compared with dynamic start, which is statistically 
significant. Thus based on the results obtained it can 
be said that dynamic start gives a be�er gait speed as 
compared to the static start.

One such similar study performed by G Scivole�o, 
F Tamburella, L Laurenza, C Foti, JF Ditunno and M 
Molinari, on spinal cord injury population showed 
that patients needed less time while performing the 
test with a dynamic start hence supporting the results 
obtained[5].

Many of the studies are performed on the 10 m 
walk test on traumatic brain injury patients including 
the study performed by Mark A. Hirsch, Rossier P, 
Fri� N have not reported whether a standing or 
flying start was used during the 10MWT[8].

One of the possible reason for the result is that 
dynamic start allows the body of patient to prepare by 
allowing a 2m acceleration zone and 2m deceleration 
zone, thus giving a less time duration to cover the 
required 10 m distance [9].

As the literature suggest that this test has been 
widely employed for the research purpose so if 
different investigators uses different procedure then 
results would be abrupt. Therefore the test procedure 
needs some standardization for the start to be used 
giving be�er referral.

If standardization of the start is done then 
whenever implicating the test in physical therapy 
practice emphasis over training with the same start 
i.e. static or dynamic will be done.

By this result we also came to know that by giving 
an additional time for acceleration to patient during 
physical therapy be�er results can be obtained.

So whenever giving gait training or any 
training of walking always add an acceleration and 
deceleration time.
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CONCLUSION

Results of 10 meter walk test (time taken to 
complete the distance) are significantly higher with 
static start as compared to the dynamic start.

Thus there is definitely the impact of start on the 
results of 10 meter walk test. 
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ABSTRACT 

Objective of the Study: to compare the efficacy of combination therapy ie cervical traction along with 
Infra red exposure simultaneously with cervical traction followed by infrared therapy exposure. 

Study Design: Experimental.

Methodology: total of 52 patients were treated  in which Group A –patients who received infrared 
exposure and cervical traction simultaneously for 20 min for 5 days.

Group B –patients who received cervical traction for 20 min followed by infrared lamp exposure for 
20min for 5 days. 

Results: There is statistically significant difference in terms of the VAS, NDI score. there is significant 
difference in the effect of treatment between  in combination therapy and therapy given individually

Conclusion: cervical traction along with heat therapy given in combination is more effective rather 
than give two therapy individually. 

Keywords: Menopause Rating Scale, Aerobic Exercises, Resistive Exercises.

INTRODUCTION

 Neck disorders are common, disabling to various 
degrees, and costly. Mechanical traction is often used 
as part of a comprehensive program in outpatient 
rehabilitation. The value of this treatment has often 
been questioned because studies of its usefulness 
have generally been inconclusive and there are no 
data on cost-effectiveness (1-6). Mechanical traction 
for the cervical spine involves a tractive force applied 
to the neck via a  mechanical system. This can be 
applied intermi�ently or continuously. Indications 
for this type of intervention include herniated 
disc, degenerative disc disease and hypomobile 
facet  joints (7). The physiological effects of such 
treatment may include separation of vertebral bodies, 
distraction and gliding of  facet joints, widening of 
the intervertebral foramen, tensing of ligamentous 
structures, straightening of spinal curves and 
stretching of spinal musculature (7). Traction has 
also been reported to decrease pain by providing 
muscle relaxation, stimulation of mechanoreceptors 

and inhibition of reflex muscle guarding (7). More 
definitive information about its effect on pain, 
function and patient satisfaction is needed for specific 
subgroups of disorders and symptom durations, to 
guide further clinical practice. (8) 

Non-specific neck pain can be defined as simple 
(non-specific) neck pain without specific underlying 
disease causing the pain. Symptoms vary with 
physical activity and over time. Each form of acute, 
subacute or chronic neck pain, where no abnormal 
anatomic structure; as cause of pain, can be identified, 
is non-specific neck pain. There are different opinions 
about duration of symptoms but according to Binder, 
neck pain can be acute (< 4 weeks duration), sub-
acute (1-4 months duration) or chronic (> 4 months 
duration.(9)

Clinical symptoms can be classified as local 
cervical syndrome, cervicobrachial syndrome, 
cervicocephalic syndrome and cervicome dullary 
syndrome according to where the pathological 
changes occurTreatment modalities in cervical 

DOI Number: 10.5958/0973-5674.2016.00004.6
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syndromesconsist of heat application, collar treatment, 
medication use, massage, electrotherapy and traction, 
and exercises1). Cervical collar treatment is said to be 
effective at reducing the compression of the vertebral 
artery by fixing and distracting the cervical spine.11

Several physical therapy interventions are 
commonly used in the management of CR, among 
these, the most effective physical therapy approach 
is still unclear Of these, cervical traction has been 
considered as the therapy of choice.12

Cervical traction consists of administering a 
distracting force to the neck in order to seperate the 
cervical segments and relieve compression of nerve 
root by intervertebral discs. Several techniques and 
different durations have been recommended in 
the literature.However, due to poor methodologic 
quality of the available data, there is currently li�le 
evidence to suggest that individuals with CR may 
benefit from physiotherapy combined with traction 
aimed at improving hand strength, neck discomfort 
and to decompress nerve impingement.13 

It was concluded that (Nural ALBAYRAK 
AYDIN)Traction with regular physiotherapy 
modalities (hotpack, ultrasound, TENS) accompanied 
by home exercises for three weeks increased hand 
grip strength on the affected arm and reduced neck 
and arm pain substantially in C7 radiculopathy 
due to herniated disc13 study done by MA Shakoorl 
concludes that improvement of the patients with 
chronic cervical spondylosis was more in CT plus 
exercise than analgesics. So, C T & neck muscle 
strengthening exercise may have some more 
beneficial effects than NSAIDs on chronic cervical 
spondylosis 4 cervical traction and hot back both are 
used to treat patients for relieving pain in  patients 
suffering from cervical spondylosis individually but 
no study has been done  In which superficial heating 
modality like infrared lamp  and cervical traction is 
given simultaneously. 

 Ibrahim M. concluded that The intermi�ent and 
the continuous cervical traction had a significant 
effect on neck and arm pain reduction, a significant 
improvement in nerve function, and a significant 
increase in neck mobility. However, the intermi�ent 
traction was more effective than the continuous type.6 
Fater DC etal did a study to compare ervical vertebral 

separation in the supine and seated positions using 
home traction units but no significant difference 
was found between the two techniques of cervical 
traction.7

Sample

Group A –patients who received infrared 
exposure and cervical traction simultaneously for 20 
min for 5 days. 

Group B –patients who received cervical traction 
for 20 min followed by infrared lamp exposure for 
20min  for 5 days. 

Inclusion criteria 

• Pain in neck

• Age group 20-35 years of either sex 

• Clinically diagnosed cases of Non-specific neck 
pain

• Participants willing to participate in the study

• BMI (18-24.9Kg/m2)

exclusion criteria

• able to understand English 

• diagnosed case of any neurological/psychiatric/
skin /cardiopulmonary disorder

• patients with complaint of radiating pain

• Subjects with trigger point of trapezius muscle.

• Subjects with musculoskeletal disorder that 
would limit performance in these subjects

• Skin disorders which would irritate by either 
increase in warmth of the part or by the 
lubricants

which might be used, e.g. eczema.

• In presence of malignant tumours.

• In case of any previous fracture or surgery at 
neck.

• all contraindications of infrared lamp or  
traction Any kind of eye surgery as reported by 
subjects

Method of selecting & assigning subjects to 
groups

total of 52  subjects having were considered for 
this study. They were then screened to remove the 
subjects who did not fulfil the criteria for the study. 
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After screening, the subjects they were

randomly divided into two groups .each patient 
will get treatment  for 5 consecutive days 

Instruments and Tool used

1. infrared lamp

2. traction unit 

3. stool 

Research Design

It is an experimental design.

Variables

Independent variables- infrared lamp ,cervical 
traction unit , Age

• Height

• Weight

Dependent variables- Visual Analogue Scale., 
neck disability index, goniometry 

PROCEDURE 1, 2

The procedure was explained to all the 
participants and after explaining and clearing all their 
doubts regarding study, participants were asked to 
sign a wri�en consent. Patient were asked to fill neck 
disability index on first day before commencement of 
treatment (as per his group) and on sixth day along 
with this patients Vas score was also noted 

 The subject was seated on an adjustable stool 
with feet placed flat on the floor and arms resting 
comfortably on their thighs.

infra red lamp was placed 

both  the groups were asked to fill vas scale before 
and after the treatment session 

Table No. 1 Age Distribution of the Subjects

Group N Mean ±SD

Group A 27 30.6 5.38

Group B 25 31.8 5.36

Table No. 2 Group A

Scales PreMean ± 
SD

PostMean ± 
SD

T 
Value p

VAS 7.3± 0.933 3.4 ± 0.640 379 < 
0.0001

NDI 17.81± 
1.551 10.1±1.476 379 < 

0.0001

Table No. 3 Group B 

Scales PreMean 
±SD

PostMean 
± SD

T 
Value p

VAS 6.9±0.78 4.1±0.860 325 < 0.0001

NDI 17.1 ± 
1.50

11.40 ± 
2.096 325 < 0.0001

Group A and Group B (TABLE 2 &3) for post-
treatment VAS   score, results showed significant 
difference in  improvement in terms of VAS On   
comparing Group A and Group B for post-   treatment 
NDI score, results showed significant   difference in 
improvement in terms of NDI.

 From the above findings, which suggest that 
there is stastically significant difference between the 
groups A and B.

 DISCUSSION

There are numerous studies dealing with the 
physiological effects of physical modalities. The 
analgesic effect of electrotherapy is probably based 
on enhanced microcirculation , an increase in muscle 
oxidative capacity local release of neurotransmi�ers 
such as serotonin , increased mitochondrial ATP 
production , increased release of endorphins or anti-
inflammatory effects . The activation of the dorsal 
column is discussed as another mechanism. The 
pain input is interrupted by inhibitation of the C-
fibres (gate control mechanism) . Mima et al. found a 
decrease of human motor cortex excitability by using 
high-frequency TENS. 

Topical heat increases small non-myelinated 
C-fibre activity that inhibits nociceptive signals in 
the spinal cord and increases proprioception. Heat 
therapy may also stimulate various regions of the 
brain, supporting psychosomatic effects . The benefit 
of the heat wrap is thus indirectly mediated in the 
brain via skin warming, combined with the physical 
support of body regions affected with pain.11
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There are several studies dealing with treatment 
of low back pain and musculoskeletal problems using 
different physical modalities as single treatment 
compared with other therapy options or placebo. For 
single treatment options there is varying evidence. 
In a Cochrane review Hayden et al. described an 
evidence level B for exercise therapy for the treatment 
of chronic low back pain. In another Cochrane 
review Furlan et al. described an evidence level C 
for massage therapy for the treatment of low back 
pain. Watson reviewed the current concepts in 
electrotherapy in the management of musculoskeletal 
and neurological problems and found that combined 
with other physical therapies it is likely to achieve the 
most significant results. Johnson et al. evaluated the 
effect of electrical nerve stimulation (ENS) on chronic 
musculoskeletal pain in a meta-analysis. The results 
indicate that ENS is an effective treatment modality In 
a Cochrane review Gadsby et al. found evidence that 
TENS reduces pain and improves range of motion in 
chronic back pain patients, at least in the short term 
Nadler et al. were able to show positive effects of 
continuous low-level heat wrap therapy versus oral 
pain medication in the treatment of acute nonspecific 
low back pain. The European Guidelines for the 
management of chronic non-specific low back pain 
recommend further investigation of combinations of 
physical treatments. Therefore, the aim of this study 
was to evaluate the effect of a treatment combination 
of several physical therapies in the treatment of 
musculoskeletal pain syndromes.11,14,15

CONCLUSION 

It is concluded that there is significant differencein 
the effect of treatment between  in combination 
therapy and therapy given individually 
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ABSTRACT

Handwriting constitutes one of the main means of communicating ideas in wri�en form. The 
prevalence of handwriting problems in typically developing children has been estimated to range from 
5% to 25%. Difficulty in handwriting may interfere with academic performance and may lead to many 
consequences as discussed below. A proper intervention in this regard requires a proper assessment 
of the handwriting skills. This article a�empts to provide quick guidelines for occupational therapy 
assessment in handwriting.
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INTRODUCTION

Handwriting constitutes one of the main means 
of communicating ideas in wri�en form. Despite 
advances in technology and access to computers, 
much of a child’s school work in the elementary 
school years requires mastery of the printed word1, 2. 
The prevalence of handwriting problems in typically 
developing children has been estimated to range 
from 5% to 25%2.Studies have estimated that between 
10 to 30 percent of elementary school children 
struggle with handwriting. Failure to achieve this 
foundational skill may have implications for the 
child’s future academic performance3. Difficulty with 
handwriting requires greater a�entional resources to 
be directed to le�er formation, which can interfere 
with a child’s confidence and competence. Poor 
legibility can interfere with teacher’s perceptions 
and grading of students’ wri�en work. Academic 

failure as well as lowered self-esteem can result 
from problems associated with poor handwriting2, 4. 
Hence it is critical to evaluate the handwriting at the 
early stage to prevent the above consequences. This 
article a�empts to give a quick review to address the 
associated variables of handwriting and the methods 
of assessment.

(a) Visual Perception: Visual Perception refers 
to the process of organizing and decoding visual 
information5.

Poor visual perception skills lead to Difficulty in 
scanning, copying and presence of le�er reversals, 
demonstrates over spacing, under spacing, have 
trouble keeping within the margin & inconsistency 
in le�er size.  

ASSESSMENT OF VISUAL PERCEPTION

Informal Methods: Clinical observation 
of copying tasks, sorting & matching objects, 
directionality, differentiating foreground & 
background, the sequence of le�ers in a word & 
puzzle solving.

Formal Methods: Test of Visual Perceptual Skills, 
Developmental Test of Visual Perception

(b) Visual Motor Integration: The ability of the 

DOI Number: 10.5958/0973-5674.2016.00005.8
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eyes and hands to work together in smooth, efficient 
pa�erns6. 

Poor visual-motor skills can lead to difficulties 
with copying, reversals of le�ers or numbers, 
inconsistent le�er formation and poor layout of 
writing on the page

ASSESSMENT OF VISUAL MOTOR 
INTEGRATION 

Informal Methods: Clinical observation of the 
copying tasks, joining dots, mazes.

Formal Methods: Berry’s Developmental Test of 
Visual Motor Integration and Bruininks Oseretsky 
Test of Motor Proficiency

(c) Postural Stability: Pelvic & shoulder girdles 
stability to sustain a good functional working position 
is required to free our arms for activity Inability to 
maintain the upright erect position – may fatigue 
quickly when writing & may slump, lean their head 
close to table & spread their arms for support.

ASSESSMENT OF POSTURAL STABILITY

Informal methods: Clinical observation of for 
appropriate si�ing posture

Formal methods: Postural grid and Bruininks 
Oseretsky Test of Motor Proficiency 

(d) Fine Motor Skills: The use of smaller muscle 
groups to perform tasks that are precise in nature

Lack of finger co-ordination is often lead to messy 
writing and an awkward pencil grasp

ASSESSMENT OF FINE MOTOR SKILLS

Informal Methods: Clinical observation of 
manipulating objects within hand such as opening a 
cap of pen, adjusting a pen for appropriate grasp

Formal Methods: Bruininks Oseretsky Test of 
Motor Proficiency, O’Connor Tweezer Dexterity Test, 
Purdue peg board 

(e) Ergonomics: The applied science of 
equipment design, as for the workplace, intended to 
maximize productivity by reducing operator fatigue 
and discomfort.

Ergonomics for writing: Good si�ing position 

– in a chair; Feet supported – flat on floor / footrest; 
Knees at 90 degrees; Chair seat depth will fully 
support thighs and Lower trunk is touching the back 
of chair. 

Can lean slightly forward – optimum position 30 
degree from upright; Forearms placed on table; Table 
height – approximately 5 cm above the level of bent 
elbow;

Angled writing surface may be required – optimal 
20 degree for more efficient position7.

(f) Pen Grasp: Mature Grasp - Dynamic Tripod 
grasp is required for writing.

An immature grasp tends to be more fisted and 
tight, and finger movement is restricted8.

OTHER COMMON VARIABLES 
ASSOCIATED WITH WRITING9 

• Vision: allows scanning the printed line, 
sustaining visual regard, focusing on stationary text 
and formation of le�ers

• Cognition: allows sustaining the a�ention 
and the working memory to read and write over 
time. 

• Proprioception: gives information regarding 
grasp of writing tool and surface

• Kinesthesia: provides feedback related to 
extent, direction of movement, allowing appropriate 
pencil/pen pressure

• Praxis: influences capacity to plan, sequence 
and execute le�er forms and arrange le�ers to build 
words.

EVALUATING ACTUAL TASK OF 
HANDWRITING9

• Domains: writing the le�ers from memory, 
copying, Dictations, Composition

• Legibility: le�er formation, alignment, 
spacing, size. 

• Writing Speed: rate of writing or the number 
of le�ers per minute.

• Ergonomic factors: writing posture, upper 
extremity stability and mobility and pencil grasp.
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CONCLUSION

In conclusion, a proper assessment of all the 
variables necessary for handwriting is prerequisite 
for an intervention with maximum outcome. The 
informal methods discussed above are handy and 
could be used in a clinical set-up. Intervention 
planned based on these assessments could be seen as 
be�er performance in academics.
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ABSTRACT

Tremor is the most common movement disorder. The objective of the current study was to find 
correlation between disability due to tremor (daily living score) with the functional performance tests 
like nine-hole peg and box and block. A total of 100 subjects with tremor, categorized in seven diagnostic 
groups fulfilling the respective diagnostic criteria studied. Clinical assessment using activities of daily 
living scales (ADL-T24) and tremor severity score done on each patient. The nine-hole peg score (in 
seconds) and box and block score (number of blocks in 60 seconds) calculated in each. We found that 
tremor severity was proportionate to ADL-T24 score and had a positive correlation with the disease 
duration. Overall, there was a moderate positive correlation between ADL-T24 score and 9-HPT score 
(R2 = 0.52) whereas a strong negative correlation between ADL-T24 and BBT score (R2 = -0.66). An 
inverse pa�ern was observed between 9-HPT score and BBT score with a moderate negative correlation 
(R2 = -0.58). It was concluded that the functional performance tests correlate well with the daily living 
scores. Thus the tremor severity can be quantified on time based measures and are useful for tremor 
assessment.
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INTRODUCTION 

Tremor defined as “a rhythmic, involuntary 
oscillatory movement of a body part.” It  is repetitive 
and stereotyped that distinguishes it  from other 
involuntary movements like chorea, athetosis, 
ballism, tics, and myoclonus.1 Tremor impacts the 
performance of fine motor skills such as feeding, 
dressing, drinking, writing, body care, and fine 
object manipulation thereby leading to social 
embracement.2, 3 Measures of health related quality 
of life are increasingly used as outcome indicators 

in patients with neurological disorders.4 The severity 
of tremor can be measured with a variety of clinical 
eg rating scales, quality-of-life questionnaires, 
spirography (Archimedes’ spirals) and functional 
performance tests eg nine-hole peg test (9HPT) and 
box and block test (BBT). Various rating scales were 
designed specifically for the assessment of tremor, 
impact on activities of daily living (ADL) and quality 
of life.5 Effect of tremor on daily living activities 
can be evaluated using specific questionnaires such 
as the ADL-T24, which has a good inter-session 
reproducibility.6 The 9-HPT and BBT are simple, 
low-cost, and efficient test of gross manual dexterity 
with a high inter-rater reliability (r= 0.96, r= 0.99 
respectively) and good test- retest reliability (r= 0.69, 
r= 0.94 respectively).7, 8 The purpose of this study is to 
correlate disability due to tremor (daily living score) 
with the functional performance test. 

DOI Number: 10.5958/0973-5674.2016.00006.X
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DESIGN/METHODS 

A total of 100 patients, more than 12 years of age, 
having different kind of tremors that presented to a 
tertiary care hospital in New Delhi, India between 
April 2012 to September 2013 were prospectively 
analyzed for clinical details and functional 
performance tests. This study was carried after ethical 
clearance and permission of the institute. A wri�en 
informed consent was taken from subjects (parents in 
case of a minor), after adequate explanation. 

All patients were subjected to general physical 
and detailed neurological examination. Clinically, 
patients were divided into seven diagnostic 
groups fulfilling the respective diagnostic criteria; 
Parkinson’s disease (PD) 9 (n= 45), Essential tremor 
(ET) 10 (n=33), Psychogenic tremor11 (n =07), Valproate 
induced tremor (n =07, those patients in which the 
tremor developed after the initiation of sodium 
valproate monotherapy), Cerebellar tremor10 (n 
=03), Primary writing tremor10 (n =03) and Rubral 
tremor10 (n = 02). Assessment of disability was done 
using ADL-T24 scale (Activities of Daily Living 
scales ).6 Tremor severity  in most affected upper 
extremity was assessed on the basis of difficulties 
encountered while doing activities of daily living.12 
Tremor severity were divided into mild, moderate, 
severe, and incapacitating - Mild (1) - able to do the 
activity without difficulty, Moderate (2) - able to do 
the activity with a li�le effort, Severe (3) - able to do 
the activity with a lot of effort and Incapacitating (4) 
- cannot do the activity by himself.12 A particular 
tremor rating scale was not chosen as there were 
different diagnostic groups. So to make uniformity 
among different types of tremor groups a daily living 
scale (ADL – T24) used. The functional performance 
tests performed were – 1.) 9-HPT 7- The time taken 
(measured in seconds) during placing and removing 
nine pegs in a pegboard and 2.) BBT 8 – It consists of 
moving, one by one, the maximum number of blocks 
(2.5cm3) from one compartment of a box to another of 
equal size within 60 seconds. These tests were used 
because they had good test-retest and inter-rater 
reliability. Demographic data, ADL- T24 score, and 
functional performance test scores were recorded and 
analyzed using SPSS v20. 0 software. Values were 
expressed as mean ± SD or mean ± SE. The Pearson’s 
correlation coefficient (r) calculated and considered as 
poor if r < 0.3 and moderate if 0.3 < r <0.5 and strong 

if r > 0.5.

RESULTS  

One hundred patients with different types of 
tremor were clinically evaluated and classified as PD 
(n= 45) and ET (n=33), psychogenic (n =07), valproate 
induced (n =07), cerebellar (n =03), primary writing 
(n =03) and rubral (n = 02) tremor. Sixty nine patients 
were males and 31 females (M: F ratio=2. 22:1). Their 
mean ± SD age was 48.91 ± 18.2 years (range 13-91 
years). (Table 1)

Forty-five patients had PD tremor, the mean ± 
SD age was 54.48 ± 13.39 years (range 13 - 75 years) 
with male: female ratio was 1.65:1 and mean disease 
duration was 3.45 years. The rest and postural tremor 
both were present in 91.11 % patients and either type 
of tremor in 4.44 % each.

Thirty-three patients had ET, the mean ± SD age 
was 51.51 ± 19.04 years (range 15 to 91 years) with 
male: female ratio was 10:1 i.e. males more common 
than females and out of which five (15.15 %) had 
positive family history. Their mean disease duration 
was 3.93 years. Phenomenologically tremor was 
mainly action/postural in 90.9 %, remaining had a 
rest and intention type also. 

Among other diagnostic groups, seven patients 
with psychogenic tremor having symptom duration 
6 months to 6 years (mean 20 months) and obvious 
stressors, four males and three females with mean ± 
SD age 37.28 ± 17.71 years. The tremor was present 
in all limb positions. Seven patients (two males and 
five females) with epilepsy on monotherapy with 
valproate (duration of treatment was 6 months to 2 
years, mean duration of treatment was 0.93 years, 
mean ± SD dose of valproate was 1500 ± 500 mg daily) 
developed tremor and all had action / postural tremor 
only. The mean ± SD age was 24.28 ± 7.45 years. Three 
patients had cerebellar tremor with mean ± SD age 
31.0 ± 16.7 years, the tremor was present in  all limb 
positions except at rest. Three male patients had a 
primary writing tremor involving dominant hand at 
the time of writing with mean ± SD age 60.33 ± 14.01 
years and mean disease duration was 3.17 years. 
Two of rubral tremor, both post-operated cases of 
hypothalamic hamartoma with a mean ± SD age 
17.0 ± 5.65 years and tremor was present in all limb 
positions. 
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Among all patients, 42 % had mild tremor severity, 
37 % moderate, 9% severe and 2% incapacitating type. 
The mean ADL – T24 score was 3.40 in mild, 8.46 in 
moderate, 14.89 in severe and 23.0 in incapacitating 
type of tremor. (Figure 1) The mean ADL-T24 score 
was highest for rubral tremor (23.0±2.82) and lowest 
for primary writing tremor (3.66± 2.08). The mean 
ADL-T24 score for ET (4.42 ± 4.72) and valproate 
induced tremor (3.71 ± 2.91) was almost the same 
whereas for PD tremor (8.04 ± 5.99), it was higher.

The mean disease duration had positive 
correlation with the ADL-T24 score in different types 
of tremor except primary writing and psychogenic 
tremor in which there was a negative correlation. 
(Figure 1)

The time taken during 9-HPT was highest for 
rubral (121.36±14.26 seconds) and lowest for ET 
(16.06 ± 4. 52 seconds) whereas reverse pa�ern was 
seen with the BBT score. (Table 1)

Overall a positive correlation between ADL-T24 
score and 9-HPT (R2 = 0.52) but a negative correlation 
between ADL-T24 and BBT score (R2 = -0.66). (Figure 
2) Same pa�ern seen in each diagnostic group. A 
negative correlation was seen between 9-HPT score 
and BBT score. The correlation coefficient between 
them was -0.58. 

DISCUSSION

The ADL – T24 score was proportionate to tremor 
severity. The mild to moderate tremor was more 
common than severe and incapacitating type. All of 
the tremor diagnostic groups had mild to moderate 
tremor severity except rubral that had severe type 
of tremor. The PD tremor had higher mean ADL 
–T24 score as compared to ET (8.04±5.99, 4.42 ± 4.72 
respectively), this could be due to other confounding 
factors like bradykinesia or rigidity in PD. Clinically 
the ET resembles valproate induced tremor as both 
having predominant postural tremor and their mean 
ADL-T24 scores were also almost the same (4.42 ± 
4.72, 3.71 ± 2.91 respectively). A study by Karas BJ 
et al also found the clinical resemblance between 
ET and valproate induced tremor.13 The mean ADL-
T24 score was highest for rubral tremor (23.0 ± 2.82) 
and lowest for primary writing tremor (3.66 ± 2.08). 
This shows that rubral tremor had severe type of 
tremor and had much difficulty in doing daily living 

activities. There was a positive correlation between 
the disease duration and mean ADL-T24 score except 
psychogenic and primary writing tremor. This shows 
that as the disease progress, the daily living activities 
become more difficult. In psychogenic tremor there 
are inconsistency and variability of symptoms, thus 
the tremor severity does not correlate well with 
a daily living score. The primary writing tremor 
is a task specific tremor that may not affect other 
functions of daily living except writing even if the 
disease is progressing, hence the tremor severity may 
not parallel with overall ADL –T24 score.

We found a Mean ± SD score of 28.20 ± 6.80 
seconds in PD tremor on the hole peg test. Associated 
rigidity and bradykinesia could be contributory for 
the greater time score. Almost similar results were 
found by Earhart GM et al 14 31.4 ± 15.7 seconds and 
Ellis T et al 15 32.2 ± 12.4 seconds. Bradykinesia and 
freezing of gait scores predicted significant portions 
of the variance in 9-HPT time in patients with PD, 
even then this test appears to be a clinically useful 
measure for assessing upper extremity function with 
good test-retest reliability (r = 0.88). 14 The 9-HPT 
score was lowest for ET (16.06 ±4.52 seconds) whereas 
highest for rubral tremor (121.36±14.26 seconds) and 
vice-versa for the BBT score, which was highest for ET 
(45.31±8.94) and lowest for rubral tremor (9.25±4.64). 
A study by Héroux ME et al found that ET patients 
had measurable disability on time-based measures 
of upper-extremity function (9HPT, BBT). 16 Various 
studies showed that the pegboard test can be used 
for treatment assessment in patients with ET. In these 
patients, a short-term resistance-training program of 
the upper limb can improve fine manual dexterity as 
determined by a significant increase in the pegboard 
test score.17, 18 Cerebellar tremor had a score of 18.13 
± 3.64 seconds on hole peg test. The pegboard test 
can accurately reflect the severity of the cerebellar 
function.19

Overall, there was a moderate positive correlation 
between ADL-T24 score and 9-HPT score (R2 = 0.52) 
whereas a strong negative correlation between ADL-
T24 and BBT score (R2 = -0.66). (Figure 2) This signifies 
that those having higher ADL-T24 scores will take 
longer time to complete 9-HPT and lesser number of 
blocks be transferred in one minute. Similar results of 
positive and negative correlation were found in each 
diagnostic group separately. A study by Girimaldi 
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Figure 1. Correlation between mean disease duration and 
ADL-T24 score.

G also found a positive correlation between ADL-
T24 score and 9-HPT score (R2 = 0.89) and a negative 
correlation between ADL-T24 and BBT score ( R2= 
-0.66).20 Reciprocal pa� ern was seen between 9-
HPT score and BBT score with a moderate negative 
correlation (R2 = -0.58), similar to study by Girimaldi 
G (R2  = - 0.75).20 The comparative study of ADL –T24, 
9-HPT score and BBT score with diff erent types of 
tremor had not been reported previously. Thus the 
tremor severity correlates well with the functional 
performance tests. The limitation of our study was 
that there were less number of patients in other 

diagnostic groups except ET and PD tremor. The 
correlation coeffi  cients between ADL- T24 score and 
9- HPT score, BBT score of rubral tremor could not be 
calculated. 

CONCLUSION

The severity of tremor can be measured with the 
help of quality-of-life questionnaires as well as with 
functional performance tests, e.g. the 9-HPT and BBT. 
The functional performance tests correlate well with 
the tremor severity and can be used to quantify it. 

Table 1. Demographic, clinical and functional performance tests data of patients with tremor

Diagnosis

Sex

Total

Age            
Mean 
± SD        
(years)

Symptom 
duration 
in years 
(Mean)

Tremor 
phenom-
enology

ADL- T 24      
Mean ± 
SD

9 Hole-peg 
score in 
seconds
(Mean ± 
SD)

Box and 
block score 
(number of 
blocks)
(Mean ± SD)

Correlation 
coeffi  cients

Female Male

ADL 
– T24 
Vs 9-
Hole 
peg 
test

ADL 
– T24 
Vs Box 
and 
block 
test

Parkinsonian 
tremor 17 28 45 54.48 ± 

13.39 3.45 R P 8.04±5.99 28.20±6.80 29.54±8.70 0.49 -0.7

Essential 
Tremor 3 30 33 51.51 ± 

19.04 3.93 P K I 4.42±4.72 16.06 ±4.52 45.31±8.94 0.78 -0.83

Psychogenic 
tremor 3 4 7 37.28 ± 

17.71 1.67 R P 8.71±6.64 16.83±3.99 40.14±5.82 0.59 -0.69

Valproate 
induced 
tremor

5 2 7 24.28 ± 
7.45 0.93 P 3.71±2.91 19.64±8.33 40.57±10.52 0.46 -0.52

Cerebellar 
tremor 2 1 3 31.0  ± 

16.7 3.00 P K I 6.0±1.63 18.13±3.64 43.66±9.07 0.42 -0.81

Primary 
writing 
tremor

0 3 3 60.33 ± 
14.01 3.17 T 3.66±2.08 25.20±5.87 28.00±4.93 0.29 -0.47

Rubral 
tremor 1 1 2 17.0  ± 

5.65 1.00 R P K I 23.0±2.82 121.36±14.26 9.25±4.64 - -

Total 31 69 100

R – Rest, P – Postural, K – Kinetic, I – Intention, T-Task- specifi c, ADL-T24 = Questionnaire of tremor-induced diffi  culties encountered during daily life

Figure 2. Correlation between ADL- T24 score and 9- Hole 
peg test score, Box and Block test score

The correlation between 
ADL- T24 score and 9- 

Hole peg score

The correlation between 
ADL-T24 and Box and 

Block test
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ABSTRACT 

Postoperative pulmonary complications following abdominal surgery are frequent and are associated 
with increased morbidity and mortality and hospital length of stay1. The manipulation of abdominal 
cavity during upper abdominal surgery (UAS) decreases lung volume and capacity. This leads to 
shallow and rapid breathing, absence of deep breaths and paradoxical abdominal movements, which 
may cause pulmonary complications with altered ventilation-perfusion or pulmonary shunts that 
result in hypoxemia and atelectasis2. The basic mechanism of PPCs is a lack of lung inflation that occurs 
because of a change in breathing to a shallow, monotonous breathing pa�ern with out periodic  sighs, 
prolonged recumbent positioning and temporary diaphragmatic dysfunctions3.

Mucocilliary  clearance also is impaired postoperatively, which along with the decreased cough 
effectiveness, increases risks associated with retained pulmonary secretions4. Atelectasis occurs 
regularly during general anesthesia induction, persists  postoperatively  and  may contribute to 
significant morbidity and additional healthcare costs5. Two major causes of post operative Atelectasis 
are breathing with a rapid and shallow pa�ern of breathing and a reduced functional residual capacity, 
which in turn affects the gas exchange properties of the lung by increasing the ventilation / perfusion 
(v/q) mismatch, the situation may be further aggravated by hypoventilation due to sedation, pain and 
increased mechanical load6.

Body positioning has potent and direct effects on  various steps in the oxygen transport pathway in 
health and in disease. Body position  has been shown to affect lung volumes and muscle biomechanics7. 
Subjects will be divided randomly into 3 groups with 20 in each group. 

Group A- Long si�ing position ,Group B- Three-quarter si�ing position ,Group C- Chair si�ing 
position. Patient in each specific group is made to sit comfortably in the above mentioned position. 
Routine chest physiotherapy including deep breathing exercises and incentive spirometry is given to 
all the 60 patients. Peak expiratory flow rate and thoracic excursion measurements of all the subjects 
were taken on 2nd and 7th post-operative day in their respective positions. 

Results of the study showed significant improvement in PEFR and Thoracic excursion measurement in 
all three positions like Three quarter si�ing, Long si�ing, Chair si�ing position. The results observed in 
the study has shown that the chair si�ing position is most effective position for expiratory maneuvers 
for any physical therapy intervention following abdominal surgery compared to the other two 
positions like three quarter and long si�ing. The more upright the patient is positioned the greater 
the neurological arousal and greater the stimulus to breathe, and increase alveolar ventilation and 
perfusion and hence augments V/Q matching8. This is noted with the significant improvement in PEFR 
and Thoracic excursion measurements. 

Keywords: Post-operative pulmonary complications, Atelectasis, General anaesthesia, Body positioning, peak 
expiratory flow rate, Thoracic excursion measurements. 
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 BACKGROUND 

More than 4 million abdominal surgeries 
are performed in the India every year. Patients 
undergoing abdominal surgery are at increased risk 
for pulmonary complications postoperatively with 
increased morbidity and mortality and hospital 
length of stay1. The main reason for this is a severe 
and prolonged alteration in the pulmonary mechanics 
caused by these surgical incisions; thereby causing 
impaired ventilation and ineffective expectoration. 
This results in failure in expansion and collapse 
of the particular lung segment, thus providing an 
excellent chance for chest infection9. Dysfunction of 
the respiratory muscles due to surgery may lead to 
a reduction in the vital capacity and tidal volume, 
total lung capacity and thus, insufficient cough. This 
may cause atelectasis in the basal lung segments and 
a decrease in functional residual capacity, which 
in turn affects the gas exchange properties of the 
lung by increasing the ventilation / perfusion (v/q) 
mismatch2. 

Body positioning has potent and direct effects 
on various steps in the oxygen transport pathway 
in health and in disease10. Peak expiratory flow rate 
is considered a surrogate for the forced expiratory 
volume in 1 second (FEV1). Peak expiratory flow rate 
is an objective measure of airflow resistance in the 
lungs. Studies have shown good correlation between 
peak expiratory flow rate measured by portable flow 
meter and FEV1 measured by spirometry in patients 
with asthma11. 

MATERIAL & METHOD 

Adjustable Couch , Chair (with back rest) , Pillows 
,Peak flow meter with Disposable Mouth piece, 
Measuring tape, Sphygmomanometer, Stethoscope 
,Marker.

Subjects will be divided randomly into 3 groups 
with 20 in each group. 

Group A- Long si�ing position 

Group B- Three-quarter si�ing position 

Group C- Chair si�ing position 

Patient in each specific group is made to sit 
comfortably in the above mentioned position. 

Routine chest physiotherapy including deep 
breathing exercises and incentive spirometry is given 
to all the 60 patients. Peak expiratory flow rate and 
thoracic excursion measurements of all the subjects 
were taken on 2nd and 7th post-operative day in their 
respective positions. 

FINDINGS

At the 7th post operative day, chair si�ing position 
(Group C) showed significant (p<0.001) improvement 
in PEFR of 312.45lts /min with SD 41.29, compared 
with PEFR of 241.70lts/min with SD 41.24 on the 2nd 
postoperative day. The 2nd best position is long si�ing 
position in which PEFR on 7th postoperative day is 
272.25lts/min with SD 43.42 compared with 200.40lts/
min with SD 40.04 on 2nd  post operative day. Three 
quarter si�ing position shows 251.70lts/min with SD 
60.8 on 7th post operative day and PEFR is 181.49lts/
min with SD 55 on 2nd postoperative day. 

Thoracic excursion measurements showed 
significant (p<0.001) improvement in 7th postoperative 
day in comparison with 2nd postoperative day, for 
both upper thoracic excursion and lower thoracic 
excursion. 

For upper thoracic excursion 5.39cms with SD 
1.09 in Chair si�ing on 7thpostoperative day, while 
2.47cms with SD 0.64 on 2nd postoperative day. Long 
si�ing position shows 4.45cms with SD 1.15 on 7th 
postoperative day and 1.96cms with SD 0.48 on 2nd 
postoperative day. Three quarter si�ing shows mean 
of 4.83cms with SD 1.19 on 7th postoperative day, 
while 2.46cms with SD 0.90 on 2nd postoperative 
day.

Lower Thoracic excursion measurements in 
Chair si�ing position showed significant (p<0.001) 
improvement with the mean of 5.36cms with SD 1.17 
on 7th postoperative day, while 2.66cms with SD 
0.57 on 2nd postoperative day. Long si�ing position 
shows 4.58cms with SD 1.09 on 7th postoperative day 
and 2.39cms with SD 0.47 on 2nd postoperative day. 
Three quarter si�ing shows mean of 2.95cms with SD 
1.36 on 7th postoperative day, while 2.07cms with SD 
0.71 on 2nd postoperative day. 

CONCLUSION 

The results observed in the study has shown that 
the chair si�ing position is most effective position 



 28       Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1  Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             29  

for expiratory manoeuvres for any physical therapy 
intervention following abdominal surgery compared 
to the other two positions like three quarter and long 
si�ing. The more upright the patient is positioned 
the greater the neurological arousal and greater the 
stimulus to breathe, and increase alveolar ventilation 
and perfusion and hence augments V/Q matching. 
This is noted with the significant improvement in 
PEFR and Thoracic excursion measurements
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ABSTRACT

Existing studies suggest the advantage of rotational stability in DB ACL over SB ACL. However, the 
contribution of strength parameters need to be evaluated further. Muscle strength deficiet is one of the 
consequences after ACL reconstruction. The aim of this study was to evaluate any possible differences 
in isokinetic hamstring and quadriceps muscle strength and functional outcome after SB and  DB 
ACL Reconstruction in sportspersons. We tested 30 sportspersons (15 SB and 15 DB) after primary 
reconstruction of ruptured anterior cruciate ligament at angular velocities of 60° /second and 120°/
second using isokinetic dynamometer, functional testing was done using lysoholm and IKDC score. 
Overall, there was statistically significant difference in flexion and extension strength parameters at 
60°/sec as compared to 120°/second in both SB and DB groups. there was no significant difference in 
isokinetic strength of quadriceps and hamstrings between SB and DB groups. Clinical evaluation done 
by lysoholm and IKDC score also showed no significant difference.However, in both groups maximal 
muscle strength is more than muscle endurance.

Keywords: anterior cruciate ligament,single bundle, double bundle, isokinetic testing.
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INTRODUCTION

Tears  of  anterior  cruciate  ligament  (ACL)  are  
relatively  common  in  sports involving pivoting. The 
aim of ACL reconstruction is  to  replace  the  torn  
ACL  with  a  graft  that  reproduces  the  normal  
kinetic  function  of  the ligament. Arthroscopic 
ACL  reconstruction is commonest method of 
treating a complete ACL  rupture, in which the 
torn ligament is  completely  replaced with an auto 
graft  or  allograft1.  ACL  consists  of  two  bundles , 
small  anteromedial  (AM)  and  bulky posterolateral  
(PL). Oblique  position  of  PL bundle provides more 
rotational control than provided by AM which is 
more axial in position. In single-bundle (SB) ACL 

reconstruction only AM bundle is reconstructed 
while in double-bundle (DB) the normal anatomy 
of ACL is replicated reconstructing both AM and PL 
bundles, giving it more rotational strength. Proper 
reconstruction for restoring the functional capacity 
and an intensive rehabilitation program is essential 
for ACL injuries2. ACL patients can encounter many 
complications such as muscle atrophy, limitation of 
range of motion and degenerative changes of the 
knee joint3. Muscle strength deficits have usually 
been found after ACL reconstruction4-11.  Mikkelsen et  
al  showed  that  the  subjects  with  good  quadriceps  
torque  after  ACL  reconstruction  were able to  
return to their  previous  activity  earlier  and  at the  
same  activity  level  as  before  injury12.American  
society  for  sports  medicine  recommends  that  the  
patient  first  undergoes  isokinetic testing,  after  ACL  
reconstruction,  after  10-12  weeks2.   During  the  
later  stages  of  knee  rehabilitation,  the difference of 
the peak torque between injured and uninjured sides 
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should be maintained at less than  10%  and Esselman  
et  al  reported that the  evaluation  of  peak torque  in  
isokinetic testing was the most objective and useful 
of all techniques13.Comparison  Between  Single-
and  Double-Bundle  Anterior  Cruciate  Ligament  
Reconstruction, A  prospective,  Randomized,  single-
Blinded  Clinical  Trial  by Paolo Aglie�i  et  al  showed  
be�er VAS,  anterior  knee  laxity  and  final  objective  
IKDC  scores  than  SB14.    However,  longer  follow-
up  and  accurate  instrumented  in  vivo  rotational  
stability  assessment  are  needed. Comparison 
between  single and double bundle  reconstruction, 
A  randomized  clinical trial by F. Giron et al showed 
that DB reconstruction offered be�er knee stability 
and be�er objective results than the 10.00 o’clock 
SB14.A Systematic  review of single-bundle versus 
double-bundle anterior ligament reconstruction  by  
Umile  Giuseppe  Longo  et  al  showed  similar  
subjective  patient  evaluation for  SB  and  DB15.  With  
the  current  evidence  available,  a  simple  SB  ACL  
reconstruction  is  a suitable technique, and it should 
be not abandoned until strong evidence in favour of 
DB ACL reconstruction is produced.The objective 
of this study , therefore was to compare isokinetic 
strength of quadriceps and hamstring muscle  and 
clinical outcomes after SB and  DB in sportpersons.

MATERIALS & METHOD

Subjects

All Subjects were Sportspersons who underwent 
ACL reconstruction at SIC, SJH, New Delhi.An 
informed consent was taken from all of them. there 
were a total of 30 patients divided into 2 groups of 
15 SB and 15 DB. The cause of injury were 22 cases 
of  sporting activity  and 8 cases of accident. The 
associated injuries amounted to 8 medial meniscus 
tears and 4 lateral meniscus tears. All of them had 
undergone 6 months of post surgery rehabilitation 
program at SIC.

Inclusion criteria-

1. Active sportsperson( athelete)

2. Age 25-45

3. Male or female

4. With or without medial or lateral meniscus 
tear 

Exclusion criteria –

1. Multiligament injury

2. Revision surgery

3. Long time illness(neurological)

METHOD

All surgeries were performed by the same 
surgeon with  standard surgical technique. knee 
portals were created for arthroscopy. Any meniscus 
or articular pathologies were addressed. Both gracilis 
and semitendinosus autografts were harvested from 
the operated leg.

Isokinetic testing   was done 6 months after the 
surgery. It included measurement of height, weight, 
review of medical records such as cause of injury, 
associated injury.

Each subject underwent tests to measure 
isokinetic muscle strength at  knee while performing 
flexion-extension movements with both involved and 
uninvolved lower limbs. The tests were carried out 
using a Cybex 6000 computer controlled isokinetic 
dynamometer.

Subjects were seated with  backrest positioned 
at  90° angle and were instructed to grip the sides of 
the seat during testing. The thigh, pelvis, and trunk 
were stabilized with straps.  The axis of rotation of 
the dynamometer arm was positioned just lateral to 
the lateral femoral epicondyle. Gravity corrections 
torque at 45° (0° =straight leg) were calculated by the 
computer software.

The tests were carried out on both lower 
limbs, beginning with tests on the uninvolved 
limb. Concentric   peak torques, and total works of 
knee extensor (quadriceps) and flexor (hamstring) 
muscle groups were measured by maximal 
voluntary contractions for the torque test at 60°/sec 
(3 repetitions) and 120°/sec (3 repetitions). tests on 
different velocities were conducted because maximal 
muscle strength was reflected more on testing at low 
velocity, while muscle endurance was more related 
to the high velocity test. These test protocols were 
chosen because they are the common test protocols 
suggested by Cybex and have been widely used by 
clinicians and researchers.

During the tests the subjects were encouraged 
verbally to produce maximal efforts.
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Rehabilitation protocol

Rehabilitation started the first day after ACL reconstruction. The rehabilitation protocol consisted of range 
of motion, flexibility, proprioceptive, endurance and balance exercises (Table 1). Both the groups performed 
the rehabilitation at the SIC,SJH.

Table 1: Standard rehabilitation protocol for both groups followed after ACL reconstruction

Time Exercise

0-2 weeks
• Passive knee extension exercises 
• Active knee flexion exercises 
• Electrical muscle stimulation (if unable to contract quadriceps and/or harmstring)

2-6 weeks

• Patella mobilization (if needed) Gait training
• Closed kinetic chain exercise (quadriceps and harmstrings) 
• Hamstring training (gradually isokinetically proprioceptive and balance training)
• Stationary biking (when 100° of the knee flexion)

6-12 weeks • Functional exercises (stair walking, skip the rope, “skating” on a slide board)

3-4 months • Jogging straight ahead on an even surface

4-6 months
• Jogging and running on an uneven surface
•  Jogging with turns 90°, 180°, 360° Cu�ing with 45° changes of direction
• Acceleration and deceleration running Sport-specific exercises

STATISTICAL METHOD 

SB vs DB ACL groups were compared using 
unpaired t-test. Comparison between 60° vs 120° 
flexion and extension and operated vs non-operated 
knees,lysoholm and IKDC pre and post op in each SB 
and DB ACL groups were made with paired t-test.All 
statistical tests were conducted at a 2-sided alpha 
level of 0.05 and confidence intervals were calculated 
at 95%, 2-sided in IBM SPSS 20.0.

FINDINGS 

 SB Vs DB comparison: Mean extension 60°/sec 
was 93 and 105; flexion 60°/sec was 66 and 72 in 
right knee of SB and DB patients respectively. Mean 
extension 120°/sec was 57 and 51; flexion 120°/sec 
was 36 and 33 in right knee of SB and DB patients 
respectively (Table 2).

Table 2: Comparison of Single-bundle(SB) and Double-bundle(DB) ACL Patients - Right Knee

Right Knee  Bundle N Mean Std. 
Deviation p-value 95% confidence 

interval

Extension  60°/sec
SB 15 93.1 43.20 0.431 -42.02, 18.42
DB 15 104.9 37.39   

Flexion  60°/sec
SB 15 66.3 31.52 0.592 -28.67, 16.67
DB 15 72.3 29.03  

Extension  120°/sec
SB 15 56.8 48.05 0.667 -23.29, 35.83
DB 15 50.5 28.54   

Flexion  120°/sec
SB 15 35.9 26.74 0.762 -15.97, 21.57
DB 15 33.1 23.33   

Mean extension 60°/sec was 93 and 105; flexion 60°/sec was 62 and 75 in left knee of SB and DB patients 
respectively. Mean extension 120°/sec was 50 and flexion 120°/sec was 32 in left knee of SB and DB patients 
respectively (Table 3).



 32       Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1  Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             33  

Table 3: Comparison of SB and DB ACL Patients - Left Knee

Left Knee Bundle N Mean Std. Deviation p-value 95% confidence interval

Extension  60°/sec
SB 15 92.5 43.46 0.404 -44.18, 18.31
DB 15 105.5 40.01   

Flexion  60°/sec
SB 15 62.3 28.64 0.218 -33.06, 7.86
DB 15 74.9 26.00  

Extension 120°/sec
SB 15 50.0 43.38 0.964 -26.40, 27.60
DB 15 49.4 26.93   

Flexion 120°/sec
SB 15 31.6 26.82 >0.999 -16.32, 16.32
DB 15 31.6 15.27   

Flexion and extension 60°/sec of both right 
and left knees were more in DB as compared to SB 
patients and it were more in 120°/sec SB as compared 
to DB patients. However these differences were not 
statistically significant (Table 2 and 3).

60°/sec Vs 120°/sec flexion and extension 
comparison:

Mean extension 60°/sec was 93 in both knees and 
mean extension 120°/sec was 57 and 50 in right and 
left knee of SB patients respectively. Mean flexion 
60°/sec was 66 and 62 in right and left knee and mean 
flexion 120°/sec was 36 and 32 in right and left knee of 
SB patients respectively (Table 4).

Table 4: Comparison of Flexion and Extension 60 and 120°/sec in SB ACL Patients

SB ACL n Mean Std. 
Deviation p-value

95% 
confidence 
interval

Right Knee – Extension
60°/sec 15 93.1 43.20 0.003 14.50, 58.04
120°/sec 15 56.8 48.05   

Right Knee – Flexion
60°/sec 15 66.3 31.52 <0.0001 17.35, 43.45
120°/sec 15 35.9 26.74   

Left Knee – Extension
60°/sec 15 92.5 43.46 0.001 19.86, 65.21
120°/sec 15 50.0 43.38   

Left Knee – Flexion
60°/sec 15 62.3 28.64 <0.0001 19.30, 42.03
120°/sec 15 31.6 26.82   

Mean extension 60°/sec was 105; mean extension 120°/sec was 50 in both knees of DB patients respectively. 
Mean flexion 60°/sec was 73 and 75 in right and left knee and mean flexion 120°/sec about 32 in both knees of 
DB patients respectively (Table 5).

Table 5: Comparison of Flexion and Extension 60 and 120°/sec in DB ACL Patients

Double-bundle ACL n Mean Std. 
Deviation p-value 95% confidence interval

Right Knee – Extension
60°/sec 15 104.9 37.39 <0.0001 35.79, 72.87

120°/sec 15 50.5 28.54   

Right Knee – Flexion
60°/sec 15 72.3 29.03 <0.0001 24.67, 53.73

120°/sec 15 33.1 23.33   

Left Knee – Extension
60°/sec 15 105.5 40.01 <0.0001 41.35, 70.79

120°/sec 15 49.4 26.93   

Left Knee – Flexion
60°/sec 15 74.9 26.00 <0.0001 30.61, 55.93

120°/sec 15 31.6 15.27   
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Flexion and extension 60°/sec was significantly 
more (p<0.0001) as compared to 120°/sec of both 
knees of SB and DB patients (Table 4 and 5).

Operated Vs Non-operated Knee comparison:

Mean extension and flexion 60°/sec was 93 and 64 
in both operated and non-operated knee of SB patients 
respectively.  Mean extension 120°/sec was 51 and 34; 
flexion 120°/sec was 34 in operated and non-operated 
knee of SB patients respectively (Table 6).

Table 6: Comparison of Operated and Non-operated Knee in SB ACL Patients

SB ACL Knee n Mean Std. 
Deviation p-value 95% confidence 

interval

Ext 60°/sec
Operated 15 92.3 41.85 0.888 -14.84, 12.97

Non-operated 15 93.3 44.77   

Flex 60°/sec
Operated 15 63.8 28.67 0.814 -9.97, 7.97

Non-operated 15 64.8 31.62   

Ext 120°/sec
Operated 15 51.2 42.46 0.346 -14.08, 5.29

Non-operated 15 55.6 49.01   

Flex  120°/sec
Operated 15 33.7 25.75 0.986 -8.30, 8.16

Non-operated 15 33.8 27.95   

Mean extension 60°/sec was 104 and 107; mean 
extension 120°/sec was 51 and 31 respectively in 
operated and non-operated knees of DB patients. 

Mean flexion 60°/sec was 70 and 77; mean flexion 
120°/sec was 31 and 33 respectively in operated and 
non-operated knees of DB patients (Table 7).

Table 7: Comparison of Operated and Non-operated Knee in DB ACL Patients

DB ACL Knee N Mean Std. 
Deviation p-value 95% confidence 

interval

Extension 60°/sec
Operated 15 103.8 38.65 0.666 -16.01, 10.54

Non-operated 15 106.5 38.75   

Flexion 60°/sec
Operated 15 70.1 24.55 0.070 -14.80, 0.67

Non-operated 15 77.1 29.88   

Extension 120°/sec
Operated 15 51.3 29.44 0.542 -6.33, 11.53

Non-operated 15 48.7 25.88   

Flexion 120°/sec
Operated 15 31.3 17.41 0.591 10.13, 5.99

Non-operated 15 33.4 21.76   

Extension 60°/sec and flexion/extension 120°/sec 
were same in both operated and non-operated knee 
of SB patients. However extension 120°/sec was more 
in non-operated knee as compared to operated knee 
of SB patients.

Flexion and extension 60°/sec of were slightly 
less in operated knee as compared to non-operated 
knee of DB patients and it were slightly more in 

120°/sec in operated as compared non-operated knee 
of DB patients. However these differences were not 
statistically significant (Table 6 and 7).

Overall, there was statistically significant 
difference in flexion and extension 60°/sec as 
compared to 120°/sec in both SB and DB patients. 
Flexion and extension 60°/sec was significantly more 
(p<0.0001) as compared to 120°/sec of both knees of SB 



 34       Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1  Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             35  

and DB patients. However there was no statistically 
significant difference in flexion/ extension of SB 
patients as compared to DB patients; and operated 
compared to non-operated patients.

Comparison of knee scores SB vs DB:

 Mean lysoholm score was 41 and 81,mean IKDC 

score was 38 and 86 respectively for pre operative 
and post-operative  SB ACL; mean lysoholm score 
was 41 and 82, mean IKDC score was 39 and 86 for 
pre operative and post- operative DB ACL (Table 8 
and  9). 

Table 8: comparison of pre and post-op lysoholm score between SB and DB ACL Patients

SB 
N=15
mean

Std.
Deviation

DB

N=15
Mean

Std.
Deviation

T value
(Significant 0.01 
level)

Lysoholm (pre) 40.87 9.523 41.00 7.181 0.043 NS

Lysoholm (post) 81.13 4.868 81.60 4.896 0.262 NS

D1(difference between 
post and pre- op 
lysoholm score)

40.266 8.146 40.600 7.048 0.120 NS

 NS- not significant 
 Table 9: comparison of pre and post -op IKDC score between single bundle and double bundle ACL 

patients 

SB
n-15
Mean

Std.
Deviation

DB
n-15
mean

Std.
Deviation

T value
(significant 
0.01 level)

IKDC(pre) 37.58 4.895 38.32 4.777 0.419 NS

IKDC(post) 85.86 4.952 86.35 4.108 0.299 NS

D2( difference between 
post and pre-op IKDC 
Score)

48.27 4.423 48.02 4.766 0.145 NS

NS – Not significant

Overall, there was  statistically no significant 
difference in lysoholm score and IKDC score of SB as 
compared to DB ACL Patients. 

CONCLUSION

In our study, we have noted that  Strength deficiet 
in quadriceps and hamstring postoperatively were 
comparable in  both groups.clinical knee scoring as 
well as  Isokinetic quadriceps and hamstring muscle 
strength were also comparable after SB-ACL and  
DB-ACL .However, in both groups maximal muscle 
strength is more than muscle endurance. This implies 

more effort should be made to improve postoperative 
rehabilitation regime. Studies which compare the 
rotational stability of knee is suggested to further 
establish the utility of DB ACL over SB.
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ABSTRACT

Objectives: To evaluate the Efficacy of Sciatic Nerve Mobilization in Lumbar radiculopathy due to 
prolapsed intervertebral disc.

Study Design: It was Quasi Experimental design. Non Probability Purposive sampling technique was 
used for sample collection.

Study se�ings & participants: Total of forty four patients with lumbar radiculopathy due to prolapsed 
intervertebral disc were included in this study, out of which 22 were females and 22 were males. The 
mean of the ages of total patients was 41.89 years. They were in single group. Patients were required to 
have symptoms that referred distal to the bu�ocks, thigh or leg, positive straight leg raise test.

Interventions: Participants had received OPD based three treatment sessions per week for consecutive 
3 weeks. The pre and post-test were designed to assess the efficacy of sessions where dependent 
variable was pain level and independent variable was Neurodynamic techniques.

Outcome measures: Numeric Pain Rating Scale (NPRS) and assessment form. The 11-point NPRS 
ranges from 0 (no pain) to 10 (worst pain imaginable) and was used to indicate the intensity of current 
pain. Assessment form includes standardized history and diagnostic tools.

Results:  Total of forty four patients were included in this study, out of which 22 were females and 22 
were males. Average of pre- assessment score was 6.95 and post-assessment score was 1.86 on NPRS, 
the paired sample t-test gives the significance in pre and post assessment scores with p<0.05.

Conclusions: Findings of this study exposed the fact that short term treatment sessions of Sciatic 
nerve mobilization/ Neurodynamic by concerning pain and restoring the mobility of nerve has been 
beneficial in the management of disc prolapsed patients. But more research is in need to see the long 
term effects of treatment on lumbar radiculopathy.

Keywords: Low back dysfunction (LBD), Lumbar radiculopathy, Disc prolapsed, Neuropathic pain, Sciatica, 
Straight leg raise (SLR), Neural mobilization, Neurodynamics.

INTRODUCTION

Lumbar spine disorders rank fifth among 
disease categories in the cost of hospital care and 
account for higher costs resulting absent from work 
and disability than any other category. Disability 

associated with low back dysfunction continues to 
rise, contributing to a substantial economic burden 
that exceeds nearly 50 billion annually in the United 
States alone. Health care expenditures among 
individuals with LBD are also 60% greater than those 
without LBD with 37% of the cost a direct increase of 
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Physical therapy services. Physical therapists utilize 
a wide range of interventions in the management of 
LBD; however, evidence for the effectiveness of these 
interventions is limited. Intervention in patients with 
a disease requires that the intervention has to be more 
beneficial, safer, and cost effective compared with 
the untreated natural history. Intervention should 
occur after accurate diagnosis and consideration of 
prognostic findings. This dilemma is particularly 
important in patients with low back dysfunction 
(LBD) with or without radiculopathy. The SLR test 
is frequently used in the assessment of patients 
presenting with lumbar spine dysfunction and is one 
of the few indicators that has been shown to identify 
the degree of impairment from LBD. Further, it has 
been suggested that improving the range of SLR has 
a beneficial effect in restoring normal movement and 
reducing the degree of impairment due to low back 
dysfunction. Unfortunately, there is no research 
evidence to support these conjectures. The movement 
of SLR induces posterior pelvic rotation and there by 
flexion of the lumbar spine as well as flexion of the 
hip.1

Low back pain and leg pain commonly occur 
together. Multiple factors can cause low back related 
leg pain; therefore, identification of the source 
of symptoms is required in order to develop an 
appropriate intervention program. The patient in 
this case presented with low back and leg pain. A 
patho-mechanism based classification is described 
in combination with the patient’s subjective and 
objective examination findings to guide treatment. 
The patient’s symptoms improved marginally with 
intervention addressing primarily the musculoskeletal 
impairments and with intervention addressing 
primarily the Neurodynamic impairments. Full 
functional improvements were a�ained with a 
manual therapy intervention directed at both 
mechanisms simultaneously2.

The prevalence of lumbar radiculopathy found 
from different studies is 1.2% to 43%.In United States 
the prevalence is 10%, in Germany 20% to 23% and 
in Netherland 0.5% to 1%. As far as my knowledge is 
concerned there is no study conducted to know the 
prevalence of lumbar radiculopathy in Pakistan3.

Lumbar radiculopathy is chronic pain which 
occurs in the lower back and legs. It is caused by 

damage to the lower spine which causes compression 
of the nerve roots which exit the spine. A variety of 
conditions can lead to compression of the nerve roots. 
Sensations of pain caused by lumbar radiculopathy 
are variable. Some people just experience some 
numbness and tingling, which often grows more 
severe over time. Others experience dull aches or 
shooting pains which run down their legs. These 
pains are known as “sciatica,” a term which refers to 
the sciatic nerve which runs from the lumbar spine 
down to the legs. Some people experience especially 
severe pain in specific positions which put pressure 
on the nerve roots, such as bending or twisting4.

The causes of lumbar radiculopathy includes 
Disc prolapse, Stenosis, Spondylolisthesis, Piriformis 
Syndrome and Obturator Syndrome. Disc prolapse is 
the most frequent cause of lumbar radiculopathy and 
it is the condition in which there is a tear in the outer 
fibrous part of the intervertebral disc, i.e. the annulus 
fibrosus which allows the central soft part of the disc, 
nucleus pulposus to bulge out. The bulging disc may 
compress on nearby structures such as nerves coming 
out from the spinal cord. It is a common condition 
that usually effects people between the age of 30 to 
50 years.5, 6, 7

Peripheral neuropathic pain, most common 
symptom of prolapse intervertebral disc is the term 
which describes the situations where nerve roots 
have been injured by mechanical or chemical stimuli 
that exceeded the physical capabilities of the nervous 
system. Its clinical manifestations are often divided in 
to positive and negative symptoms.

Positive symptoms include pain, paresthesia and 
spasm, and the negative ones include hypoesthesia or 
anesthesia and weakness8.

There are many conservative management 
tools used to treat lumbar radiculopathy due to 
the prolapse intervertebral disc. But it is proposed 
that nerve mobilization techniques can be effective 
in addressing musculoskeletal presentations of 
peripheral neuropathic pain.

Nerve mobilization is an innovative tool which 
involves conservative decompression of nerves. And 
for this purpose various neural mobilizing techniques 
and patients education techniques are available9.
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Neural mobilization was implemented using 
the nerve gliding technique designed to facilitate 
the enhancement and restoration of nerve mobility 
through the numerous nerve beds. Nerve gliding is 
strategic joint movements designed to elongate the 
nerve bed at one joint while simultaneously reducing 
the length of another nerve bed at an adjacent joint. 
Nerve gliding exhibits greater excursion of the nerve 
through the nerve bed than nerve tensioning. Nerve 
gliding is theorized to apply less tension to the 
affected nerve because of the segmental partitioning 
of the nerve beds to minimize the ectopic axonal 
discharge (i.e. fibrillations, dysesthetic pain) and 
to permit extravasation of intraneural edema and 
reduce symptoms10.

METHODOLOGY 

Total of forty four patients with lumbar 
radiculopathy due to prolapsed intervertebral disc 
were included in this study, out of which 22 were 
females and 22 were males. The mean of the ages of 
total patients was 41.89 years. They were in single 
group. Patients were required to have symptoms that 
referred distal to the bu�ocks, thigh or leg, positive 
straight leg raise test. Participants had received 
OPD based three treatment sessions per week for 
consecutive 3 weeks. The pre and post-test were 
designed to assess the efficacy of sessions where 
dependent variable was pain level and independent 
variable was Neurodynamic techniques.

Inclusion criteria:

1. Patients with lower lumbar radiculopathy.

2. Patients with SLR positive.

3. Patients between the ages of 25-65 years.

4. Both male and female patients will be included.

5. Prolapse intervertebral disc without physical 
disabilities.

6. Patients should not be on medications.

Exclusion criteria:

1. Patients with other pathologies.

2. Patients with SLR negative.

3. Patients below 25 and above 65years.

4. Prolapse intervertebral disc with physical 
disabilities.

5. Patients on medications.

RESULTS

Total of forty four patients were included in this 
study, out of which 22 were females and 22 were 
males. Average of pre- assessment score was 6.95 and 
post-assessment score was 1.86 on NPRS, the paired 
sample t-test gives the significance in pre and post 
assessment scores with p<0.05.

According to the pain grades on NPRS 31.8% had 
a moderate level of pain and 68.2% had a severe level 
of pain prior to the treatment (pre assessment). After 
the treatment with Sciatic nerve neural mobilization, 
pain grades percentage has changed as 25% of patient 
had resolved pain completely having 0 score on NPRS, 
68.9% were on mild level, 4.5 were on moderate and 
4.5% on severe levels of pain.

Fig 1: Gender and Assessment Grade

 Table 1: The Comparison of Pre and post 
Assessment between means and standard deviation 
of Numeric Pain Rating Scale

Mean SD p-value
Pre Assessment 

Score 6.95 1.18
<0.01*Post Assessment 

Score 1.86 2.03

*P<0.05 considered as significant 
using paired t-test

The paired t-test was used between the pre 
and post treatment scoring of NPRS, the mean 
and standard deviation before the treatment was 
6.95±1.18, after the treatment reduced to 1.86±2.03 
which was significant at 5% level of significance (p- 
value < 0.001).
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DISCUSSION

This study was designed to evaluate the efficacy 
of Sciatic nerve mobilization (Neurodynamic) in 
the management of patients with intervertebral 
disc prolapse. The study shown significant results 
with Neurodynamic techniques and supported the 
role in management of sciatica resulted from disc 
prolapse concerning pain and restoring mobility of 
nerve root. When the nerve root compressed and 
microcirculation compromised, there is the pressure 
received by the nerve will affect the edema and 
the demyelination, Neurodynamic is the technique 
consist of short oscillatory movements and was 
sufficient to disperse the edema, thus alleviating the 
hypoxia and reducing the associated symptoms. In 
addition, there is hypothesis that nerve movement 
within pain-free variations can help to reduce nerve 
compression, friction and tension which eventually 
decreases its mechanosensitivity. Therefore, a 
Neurodynamic technique seems to be a be�er 
procedure of treatment when compared with other 
conventional interventions.11

The study conducted by Sahar M. Adel to 
investigate the effect of lumbar mobilization 
techniques and neural mobilization technique on 
sciatic pain and of degree of nerve root compromise 
in chronic low back dysfunction (LBD) which 
concluded that straight leg raise SLR stretching in 
addition to lumbar spine mobilization and exercise 
was beneficial in improving pain, reducing short term 
disability and promoting centralization of symptoms 
compared to lumbar spine mobilization and exercise 
without SLR stretching.1,12

Richard F. Ellis et al suggested in a systemic 
review at RCTs investigating neural mobilization 
yielded 11 studies that met the inclusion criteria for 
this review. Perspective Analysis of these studies 
indicates that 8 of the 11 studies had significant 
outcomes with neural mobilization in the treatment 
of altered Neurodynamics or Neurodynamic 
dysfunction. Three of the 11 studies had no difference 
with neural mobilization or more beneficial than 
standard treatment or without treatment. Due to the 
heterogeneity in respect to the neural mobilization 
interventions used in these RCTs, it is difficult to 
conclude regarding neural mobilization as a general 
therapeutic tool. Over all, six different categories or 

types of neural mobilization treatments were identified 
but there was limited evidence to support the use of 
active nerve and flexor tendon gliding exercises of 
the forearm, cervical contralateral glides, and Upper 
Limb Tension Test 2b (ULTT2b) mobilization in the 
treatment of altered Neurodynamics or Neurodynamic 
dysfunction. Similarly, limited evidence available for 
the procedure of slump stretches with combinations 
of neural mobilization techniques.13

Dheeraj et al revealed that the mechanical traction 
in combination with neural mobilization significantly 
increases the pain relief and PROM more quickly 
compared to only conventional treatment. 14

Talebi GA et al concluded that neural mobilization 
techniques can increasingly useful in treatment of 
abnormal neural tension and chronic radiculopathy 
symptoms.15

Scrimshaw et al investigated the effects of 
neural mobilization following lumbar dissection, 
fusion, or laminectomy. The outcome of a 12-month 
follow-up demonstrated the neural mobilization 
was less significant to the traditional postoperative 
care. However, the SLR was within normal range 
suggested that neural mobilizations on patients with 
a normal SLR have less beneficial in decreasing pain 
and disability. There was no significant difference 
between post test results of Neurodynamic techniques 
and post test result of mobilization on H-reflex.16

This study has been significantly an effective tool 
in the management of lumbar radiculopathy due to 
prolapsed intervertebral disc.
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ABSTRACT

Cervical radiculopathy is a pathological condition of the cervical nerve root that may lead to chronic 
pain and disability.The symptoms  of cervical radiculopathy typically include severe neck pain with 
radiation of the pain to the back of shoulder, shoulders, arm, or hand. Numbness or tingling in the 
arm can also be present. Mulligan’s other spinal manual therapy treatment techniques involve the 
concurrent application of both therapist applied accessory apophyseal joint gliding and end range 
active physiological movement on the part of the patient. Neural tissue mobilization uses specific 
positions and movement of neck and arm to reduces nerve mechanosensitivity,restore function 
and resolve symptoms . Many of the evidences are existed which says that mulligan alone and 
ULTT(upper limb tension test) alone have the effective in cervical radiculopthy. So in this study want 
the effect of mulligan mobilization along with ULTT on pain and functional scale is being checked. 
Procedure : Group A(n=15) received conventional therapy as IFT(: Interferential Current Therapy) 
and neck exercises and along with that mulligan mobilization. Group B(n=15)received conventional 
and mulligan mobilization along with neural tissue mobilization. Outcome will assess in terms of 
VAS(Visual Analogue Scale) and NDI(Neck Disability Index). Treatment analysis will be done in 
between the groups and within the groups by using statistical test. The level of significance seen at 0.05. 
Conclusion: The study concludes that MWM along with neural tissue mobilization leads to be�er 
improvement on pain and functional performance as compared to MWM alone is given as a manual 
therapy.

Keywords: Mobilization with movement(MWM), neural tissue mobilization, cervical radiculopathy.

INTRODUCTION

• Cervical radiculopathy is a term used 
to describe the degenerative aging process 
that encompasses a sequence of changes in the 
intervertebral discs, vertebral bodies, facet joints, and 
ligaments of the cervical spine(1). 

• An epidemiologic survey showed the annual 
age-adjusted incidence of radiculopathy to be 83 per 
100,000 persons(2) Persons reporting radiculopathy 
were between 13 and 91 years of age, and men were 
affected slightly more than women.

• Although the causes of radiculopathy 
are varied (e.g., acute disk herniations, cervical 
spondylosis, foraminal narrowing), they all lead 

to compression and irritation of an exiting cervical 
nerve root. 

• Cervical radiculopathy is a neurologic 
condition characterized by dysfunction of a cervical 
spinal nerve, the roots of the nerve, or both.

• It usually presents with pain in the neck and 
one arm, with a combination of sensory loss, loss 
of motor function, or reflex changes in the affected 
nerve-root distribution(3).

• Cervical radiculopathy leads to neck and 
radiating arm pain or numbness in the distribution of 
a specific nerve root. Often, this pain is accompanied 
by motor or sensory disturbances
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• Physical therapy interventions often used for 
the management of cervical radiculopathy include 
cervical traction, postural education, exercise, 
electrical modalities like IFT and TENS, and manual 
therapy applied to the cervical spine and thoracic 
spine. 

• Studies indicate that some combination of 
these interventions may result in improved out comes 
for patients with cervical radiculopathy.

• Brian Mulligan’s concept of mobilizations 
with movement (MWM) is the logical continuance of 
this evolution with the concurrent application of both 
therapist applied accessory and patient generated 
active physiological movements.

• MWM is concurrent application of a sustained  
accessory mobilization  applied by therapist and  an 
active physiological  movement to end range applied 
by patient. Passive end of range over pressure of 
stretching is the able to be delivered without pain as a 
barrier(3,4) 

• Neurodynamic tests challenge the physical 
capabilities of the nervous system by using multijoint 
movements of the limbs and/or trunk to alter the 
length and dimensions of the nerve bed surrounding 
corresponding neural structures. 

• Guidelines have been proposed to assist 
clinicians in identifying a ‘positive’ response to 
a neurodynamic test that would be considered 
suggestive of increased mechanosensitivity in neural 
tissues.

• Neural tissue management is one 
physiotherapy intervention advocated nerve related 
neck and arm pain.

• Neural tissue mobilization uses specific 
positions and movement of neck and arm to reduces 
nerve mechanosensitivity, restore function and 
resolve symptoms(5)

MATERIALS AND METHODOLOGY

Material

• Pen, paper and pen

• Treatment table

• IFT machine

• Examination table

• Chair

• Data collection sheet

• Consent form

• Visual analogue scale

• Neck Disability Index

Methodology

• sample size: 30 sample size and are randomly 
divided in to two groups. 

• Study design : experimental study

• Sampling method: simple random sampling

Inclusion criteria

• Subject with unilateral cervical neck pain and 
tingling-numbness present at upper limb.

• Subjects having Age group from 30 to 
60years. 

• Males and females both were included

• Subject spurling test positive.

• Subjects with ULTT-1 positive. 

Exclusion criteria

• Systemic disease 

• Spondylolysis

• Spondylolithesis

•  Severe Osteoporoses 

•  Tumor

•  Thoracic outlet syndrome

•  CTS

• Cervical spine fracture 

• Canal  stenosis

Method

• Group A(n=15) received conventional 
therapy as IFT over affected and radiating upper 
limb 15 min once a day(6days/week) for 12 days and 
Isometrics neck exercise  given twice in a day. Once in 
the department and for the second time , patient was 
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taught to do exercise at home

• And here mulligan mobilization with 
movement in which SNAG is given to the patient. 
The dosage is 10 MWM in one set, 3 sets per session 
were given for 12days.(6)

• Group B(n=15) received conventional 
therapy as group A and mulligan mobilization with 
movement.

• Here along with that neural tissue 
mobilization is also given(15 repetition or for 
30seconds) for 12 days. 

Figure-1(A): Mulligan Mobilization

Figure-1(B): Ift

Figure-1(C): Ul� 

Outcome Measures

• VAS for pain measurement

•  Neck disability index(NDI).for functional 
disability.

RESULTS 

• Results were analyzed by SPSS.

• Results were analyzed by paired t-test within 
the groups.

• Both group A(mean for VAS=2.93 and 
NDI=5.5) and group B(mean for VAS=5.0 and 
NDI=10.4) shows a signifi cant diff erence in analysis 
but group B shows signifi cant improvement than 
group A.

Unpaired t-test was performed (p<0.001) in 
between the groups and both shows signifi cant 
improvement

Graph-1(A): Mean diff erence of pre and post treatment of 
vas and ndi in Group A and B

Graph-1(B): Mean diff erence of vas and NDI in group A 
and Group B

DISCUSSION 

• A randomized control trial was done To 
compare the eff ect of mulligan mobilization and 
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mulligan mobilization with neural mobilization on 
pain and functional disability in patient with cervical 
radiculopathy.

• Here both the groups have shown significant 
improvement in VAS and NDI(functional  scale) as 
compared on 1st day and 12th day.

• But when statistical analysis was done in 
between group A(MWM) and group B(MWM with 
neural tissue mobilization),Group B has shown 
significant improvement as compared to group A 

• Mulligan’s spinal manual therapy treatment 
techniques involve the concurrent application of 
accessory apophyseal joint gliding and end range 
active physiological movement on the part of the 
patient.

•  As these techniques are sustained at the 
end of available pain-free range and still follow the 
plane of the apophyseal joints under treatment that is 
SNAG(7)

• Mulligan postulates a positional fault model 
to explain the results gained through his concept(8) as 
when a corrective mobilization is sustained, pain free 
function is restored & several repetitions will begin to 
bring lasting  improvement.

• Another reason  that seems to confirm the 
position  hypothesis  is that  the MWM  is  nearly 
always at right angles to the  plane of  the  movement 
taking place & will only work in one direction.  
Neural tissues respond to movement through the 
development of strain, excursion, and stress in a non-
uniform fashion(9)

• Consequently, neural structures will be 
subjected to different mechanical loads depending 
upon the order of joint movement during 
neurodynamic testing(10) and the testing sequence has 
been shown to alter the mobility and/or symptom 
response during median nerve biased ULNT(11) 

• Exelby and Wilson postulate a neuro-
physiological rational for the success of Mulligan’s 
MWM (Movement With Mobilization) approach.(12) 

• Robert J. Nee and David Butler has concluded 
that neurodynamic mobilization techniques can be 
effective in addressing musculoskeletal peripheral 
neuropathic pain states.

• And when both the manual therapy are 
given together shows a significant improvement on 
outcome measures.

CONCLUSION

• The study concludes that MWM along 
with neural tissue mobilization leads to be�er 
improvement on pain and functional performance 
as compared to MWM alone is given as a manual 
therapy.

Limitations

• The small sample size in each group may 
limit generalization of the results of this study.

• Failure to blind fold.

• There was no long term follow up.
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  ABSTRACT

Background: There are various neurophysiological approaches like Proprioceptive neuromuscular facilitation 
technique i.e. PNF, Bobath’s neurodevelopmental approach i.e. NDT, Brunnstrom’s technique and Rood’s 
approach. But there is a lot of variation of use of these approaches depending on the therapists. We wanted to 
find the what approach is used the most, what was the reason behind the selection, and were the physiotherapists 
trained in it. 

Material and Method:  It is questionnaire based survey, validated by 3 clinical experts, created using Google docs 
and was emailed to more than 2000 therapists across India. Out of which 412 therapists willingly participated 
in the survey. Ten incomplete questionnaires were excluded. Final sample size was 402. The questionnaire was 
based on the neuro therapeutic approaches. Physiotherapists holding BPTh and MPTh degrees were included 
in the study. After the reception of responses the data was analyzed through descriptive analysis.

Results: Out of  all the respondents, 15% of them were on-going masters students while rest all of them were 
clinicians. This included 39% from south and west region each and 13% from north and 9% from east region of 
India.  The study shows that 96% therapist show good awareness about the  approaches, despite this  73% faced 
difficulty practicing it. Although  PNF, sensory integration, CIMT, MRP are found to be most commonly taught 
at graduation level followed by Rood, NDT/Bobath and Brunnstorm, PNF and CIMT are most commonly 
preferred and practiced approaches, followed by NDT/Bobath and Brunnstorm. The  least preferred and 
practiced approaches were found to be Roods and Motor Relearning Program. It was found that the therapists 
misunderstood sensory integration with sensory re-education. PNF and CIMT  were more preferred because 
they are easy to learn and  practice and are also evidence based. Only 13% of therapists were found to have 
received training in some approaches. Surprisingly,  90% of them were found to be interested in a�ending 
additional  training in these approaches. 

Conclusion:  96% of therapists are well aware of neuro approaches, but face difficulty practicing them. PNF and 
CIMT are most commonly preferred and practiced approaches, followed by NDT and Brunnstorm and Roods 
and MRP. There is a mix pa�ern of practice of traditional approaches such as PNF, Brunnstorm and NDT and 
the task specific training such as CIMT. This study suggests that the physiotherapists are still practicing more 
of traditional approaches than task specific approaches such as CIMT and MRP . The study further shows that 
majority of the therapists i.e.87% have not had any additional training and that 90% are keen on acquiring 
additional knowledge about these approaches through some workshop or a seminar.

Keywords: Stroke, Neuro Approaches, Current practice.
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INTRODUCTION

Rehabilitation of a stroke patient begins 
as soon as any impairment is perceived and 
comprises traditional exercise programmes and 
neuropsychological approaches with the primary aim 
of restoring mobility and function of patient1. 
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Neuro- physiological approaches are based on 
neurophysiological principles of motor control and 
recovery. Each of these therapies have advantages 
and limitations. Studies comprising traditional 
exercise programs and neurophysiological 
techniques have failed to show distinct differences in 
outcome2,3. None of these therapies have any proven 
superiority over others4,5. Each of these techniques 
try to facilitate recovery of motor control through 
different strategies. These approaches stress on 
enhancement of the natural recovery process. Various 
neuro therapeutic approaches include Proprioceptive 
Neuromuscular Facilitation technique6, Bobath’s/ 
NDT Neuro developmental approach7 , Brunnstrom’s 
approach and Rood’s approach which are based on 
reflex hierarchical theory of motor control and  task 
specific approaches like  Motor Relearning Program8 
and CIMT9,10 which has a significant improvement 
on neurological function of brain ischemia. Each 
approaches has their own merits and demerits. There 
is always a dilemma about which approach to use in 
clinical practice and this leads to a lot of variation in 
use of these approaches. There can be variations in 
training, understanding and clinical practice of neuro 
therapeutic approaches. Need for this analysis is to 
find the perspective of different neuro therapeutic 
approaches amongst the physiotherapists from 
different regions of India. IN other words, this study is 
looking to answer questions such as what approaches 
are the physiotherapists using in clinical practice 
and what is the reason of preferring them? Are these 
therapists  trained in any of these approaches? So 
this study was conducted to know the perspective of 
approaches amongst the therapists. 

MATERIAL & METHOD

This study was a questionnaire based survey. 
It was a self designed questionnaire based on the 
neuro therapeutic approaches which was validated 
by 3 clinical experts in neuro rehabilitation . It 
comprised of 12 questions. All clinical therapists 
who have completed their BPTh and MPTh from 
different regions of India were included in the study. 
Study was performed by creating a survey  through 
Google docs and was emailed to more than 2000 
therapists across India and link was also put up on 
social networking sites which contained various 
physiotherapy groups. Out of which 412 therapists 
willingly participated in the survey. Ten incomplete 
questionnaires were excluded. As a result total 402 
responses were analyzed. The respondents had an 

average 5.3 years of experience treating patients 
with stroke.  The respondent data sheet (RIS) was 
elaborated to the respondents about objective of 
research. Our questionnaire did not contain any 
personal questions. Therefore, it posed no threat to 
the participants’ confidentiality in any way. However 
an identification number was still assigned to each 
survey to protect the data and privacy. After the 
reception of responses the data was analyzed through 
descriptive analysis.

FINDINGS/DISCUSSION

Despite of  advances in the acute management 
of stroke, a large proportion of stroke patients are 
left with significant impairments. Over the coming 
decades the prevalence of stroke-related disability 
is expected to increase worldwide and this will 
impact greatly on families, healthcare systems and 
economies. Effective neuro-rehabilitation is a key 
factor in reducing disability after stroke3.

In this study, only 20%  therapists were found 
to be working in acute set-up, 30% were found 
to be engaged in treating chronic conditions and 
approximately 74% of therapists were working in 
both the set ups. Out of  all the respondents, 15% of 
them were on-going Masters students while rest of 
them were clinicians. This included 39% from South 
and West regions each and 13% from North and 9% 
East region of India.  

This study analyzes perspective of different neuro 
therapeutic approaches amongst the  physiotherapists 
from different regions of India. Nearly all respondents, 
(96%) show good awareness about the  approaches. 
Despite of having good awareness, majority of the 
respondents  i.e. 73% faced difficulty in practicing the 
neuro-physiological approaches on patients. One of 
the reasons for this can be that the approaches are not 
well taught to the students during their professional 
education14,15. When asked which techniques were 
they taught in their professional learning program and 
which approaches according to them are most used in 
clinical practice, the responses are shown in the Figure 
below. It is noteworthy that the respondents were 
allowed to choose multiple treatment approaches 
for  the question. It was found that PNF, CIMT and 
NDT were the most preferred techniques where as 
Brunnstorm, Roods were moderately practiced and 
MRP was not put much into the practice.
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Figure 1 : Which technique is used the most according to 
you? 

The therapists were asked to rate the approaches 
as per the use in descending order. The response 
obtained was that PNF is comparatively a simple 
technique and its easy application makes it the most 
commonly practiced approach amongst the therapists 
. But there seems to be a misunderstanding with the 
option of sensory integration. Therapists perceived 
it to be as sensory re-education. They got confused 
between the two. The study shows a positive sign of 
CIMT being put more into practice as it is a evidence 
based practice that gives good results.

The practice of approaches amongst the therapists 
is in following order:

 PNF and CIMT are most commonly preferred 
and practiced approaches, followed by NDT and 
Brunnstorm where as the least preferred and 
practiced approaches are Roods and MRP. There is 
a mix pa�ern of practice of traditional approaches 
such as PNF, Brunnstorm and NDT and the task 
specific training such as CIMT. This suggests that 
the therapists are still practicing more traditional 
approaches compared to the task specific approaches 
which are CIMT and MRP. If we look at the training 
at the graduation level we found that most of them 
were well trained at PNF and CIMT. Although they 
mentioned that they were trained in MRP but still 
this is not the preferred method of practice. NDT and 
Brunnstorm were less preferred in terms of training. 

When asked why these approaches are less used,  
some of the most common reasons mentioned by 
respondents  were.

The therapists had poor/inadequate practical 
knowledge about the approach. MRP is comparatively 
less used as it is a newer technique and so there is 
insufficient knowledge and awareness about it10. 

Due to lack of evidence of the newer techniques, 
these approches are not practiced much frequently. 
Some of the therapists reported to not have learnt 
a few approaches. They also mentioned that the 
selection of an approach depends on the evaluation 
of the patients and it was found that Roods, MRP and  
Brunnstorm were not appropriate for their patients 
as they thought that PNF and CIMT are easier to 
apply and were effective in their response, so they 
were widely put into practice. Majority of them still 
follow the age old technique because many of the 
therapists have not taken keen interest in well versing 
themselves with the newer technique. 

Other therapists mentioned that their concepts 
about some of the approaches were unclear, and hence 
there was hesitation in the use of these approaches.

 The respondents have  also mentioned that few 
approaches were not included in the syllabus and 
were not emphasized on while teaching and hence 
the hands on skill of the therapists remains non-
refined. 

When asked why are PNF and CIMT the most 
used approaches, their replies were:

PNF is used primarily for two reasons, first since it 
is easy to treat on the basis of recovery. Secondly, PNF 
being a basic technique, it is easy to understand and 
implement and is also very result oriented. Moreover, 
the material is easily available for the study of this 
approach, and it is also frequently included in the 
syllabi all over the country and is thus given more 
emphasis in teaching. It also has lots of variations 
with easier application and quick results. CIMT is 
more effective as it is task specific and is an evidence-
based practice. However, it is know to be difficult to 
practice and is more time consuming. However, it is 
still a preferred choice amongst the therapists as it has 
given satisfactory results to the patients.

Majority of the clinicians i.e. 87% specified 
that they have not received any additional training 
specific to the neuro approaches and they were all 
keen on acquiring additional knowledge about these 
approaches through some workshop or a seminar. 
About 85% of them acquire their information 
regarding these approaches over the internet, 
which is considered to be a very unreliable source 
of information. 27% of the therapists reported to 
have referred to the textbooks to gain knowledge 
while 31% of them were referring to the journals. So, 
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more number of therapists should start referring the 
textbooks as well as the journals being more reliable 
and evidence based. This shows the need of using 
textbooks which are easily available now a days to 
gain adequate knowledge about the approaches. 
Also reading journals will help the therapists to 
gain evidence based knowledge and will be able to 
apply this knowledge clinically. This will help in the 
effective treatment of the stroke patients. 

CONCLUSION

This study shows that 96% of them are well aware 
of neuro approaches, but face difficulty practicing 
them. PNF and CIMT are most commonly preferred 
and practiced approaches, followed by NDT and 
Brunnstorm and Roods and MRP. There is a mix 
pa�ern of practice of traditional approaches such 
as PNF, Brunnstorm and NDT and the task specific 
training such as CIMT. This suggests that they are 
still practicing more of traditional approaches than 
task specific approaches such as CIMT and MRP . The 
study shows that majority of the therapists i.e.87% 
have not had any additional training and 90% of 
them said that they are keen on acquiring additional 
knowledge about these approaches through some 
workshop or a seminar.
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SUMMARY

Rehabilitation focuses on the restoration of function to individuals with impairment, functional 
limitation or disability. Physiotherapy is a rehabilitation profession concerned with identifying and 
measuring movement disorders and maximizing movement potential through evaluating, designing 
and implementing appropriate therapeutic strategies and improvement of psychological health of an 
individual 1. Outcome studies have shown that rehabilitation programs are effective in improving long-
term functional status and decreasing institutionalization. Medical rehabilitation affects fundamental 
recovery, and it almost certainly affects adjustment processes, learning of compensatory strategies, 
self-care and motivation of clients2. The most successful rehabilitation programmes are those that have 
adopted a holistic approach (i.e. one that supplements physical therapy with psychological strategies 
to facilitate recovery). Rehabilitation from injury involves not only physical, but psychological 
considerations.

Aims: This paper aims at highlighting the notable place of psychological considerations in rehabilitation 
and to equip physiotherapists and health professionals with necessary knowledge that may assist them 
in coping with setbacks that may occur in patient management. 

Objectives: The objectives of this paper are to critically examine the psychological well-being of the 
patient and incorporate same to the physical therapy management. 

Keywords- Rehabilitation, psychological, therapeutic, strategies, holistic, approach.

INTRODUCTION

In psychology, emotion is the generic term for 
subjective, conscious experience that is characterized 
primarily by psycho- physiological expressions, 
biological reactions, and mental states. Emotion 
is often associated and considered reciprocally 
influential with mood, temperament, personality, 
disposition, and motivation, as well as influenced 
by hormones and neurotransmi�ers. Emotion is 
often the driving force behind motivation, positive or 

negative. Emotions have been described as discrete 
and consistent responses to internal or external 
events which have a particular significance for 
the organism. Emotions are brief in duration and 
consist of a coordinated set of responses, which may 
include verbal, physiological, behavioral and neural 
mechanisms 3. 

Another obvious descriptive component of 
emotion is the set of behaviors that may be performed 
and observed in conjunction with an emotion. These 
behaviors are of two general types: gross behaviors 
of the body and emotion expressions. The gross body 
behaviors may have no apparent adaptive value, 
e.g., wringing and rubbing the hands or tapping a 
foot, or they may be directed towards a goal, e.g., 
striking something or running away. The facial and 
bodily behaviors called “emotion expressions” are 
indicators of emotion, as opposed to effecting some 
action or achieving some goal. These expressions 
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can differentiate one emotion from another4, 5. A less 
obvious component of emotion is the set of internal 
bodily changes caused by chemicals secreted by the 
body’s various glands which are activated during 
emotion to act in diverse ways on the nervous system 
and other organs. This component includes some 
actions that can be observed, such as the constriction 
or dilation of the iris of the eye, possibly piloerection 
and sweating, blanching and flushing of the skin and 
other responses that are relatively hidden such as 
heart rate, stomach activity, and saliva production 6. 

Environment either affects one positively or 
negatively. Environmental factors such as the physical 
and social, influences how people behave. These 
along with the common environmental stressors (e.g., 
noise, climatic extremes), including such cognitive 
stressors as stimulus overload, and the state of a 
person’s immediate environment have a profound 
impact on behavior 7. Up to 45 % of personality 
trait is a�ributable to environment and 80 to 90% 
of that is a�ributed to non-shared within-family 
influences 8. Eldest children are more conscientious 
and seek parental favor and they act as surrogate 
parents toward younger siblings. They are more 
responsible, conservative, and defensive. Middle 
children have broader interests and tend to be more 
independent, innovative, risk tolerant, rebellious 
and open to experience but suffer from lower self-
esteem. Youngest siblings are less ambitious, less 
conscientious, and more socially oriented. They 
are sometimes described as popular, easy going, 
lazy or spoilt. Lastborns often enjoy considerable 
parental investment, though without the burden of 
parental expectations of ‘success’ (which is usually 
placed on firstborns). They also enjoy considerable 
support from older siblings, though this a�ention 
is often ambivalent 9, 10. Research has identified 
numerous behavioral and cognitive outcomes as a 
result of environmental factors including physical 
illness, feelings of helplessness and a�ention fatigue.  
Humans can change their physical or social se�ings 
to create more supportive environments (e.g., smaller 
scaled se�ings, territories) where they can manage the 
flow of information or stress inducing stimuli. People 
can also endure the stressful period, incurring mental 
costs that they deal with later in restorative se�ings 
(e.g., natural areas, privacy, and solitude). People 
tend to seek out places where they feel competent 

and confident, places where they can make sense 
of the environment while also being engaged with 
it. Preserving, restoring and creating a preferred 
environment are thought to increase sense of well 
being and behavioral effectiveness in humans 11.

Culture is one of the major factors affecting 
how we live, eat, talk, dress, relate with and treat 
people. Culture is that complex whole which includes 
knowledge, belief, art, law, moral, customs, and any 
other capabilities and habits acquired by man as 
a member of a society. Culture is the full range of 
learned behavioral pa�erns of a group of people 12. The 
ways in which people develop are shaped by social 
experience and circumstances. Each person is born 
into a social and cultural se�ing—family, community, 
social class, language, religion—and eventually 
develops many social connections. The characteristics 
of a child’s social se�ing affect how he or she learns 
to think and behave by means of instruction, rewards 
and punishment, and example. This se�ing includes 
home, school, neighborhood, and also, perhaps, local 
religious and law enforcement agencies. Then there 
are also the child’s mostly informal interactions with 
friends, other peers, relatives, the entertainment and 
news media. How individuals will respond to all 
these influences, or even which influence will be the 
most potent, tends not to be predictable. Furthermore, 
culturally induced behavior pa�erns, such as speech 
pa�erns, body language, and forms of humor, become 
so deeply imbedded in the human mind that they 
often operate without the individuals themselves 
being fully aware of them 12, 13, 14. What is considered 
to be acceptable human behavior varies from culture 
to culture and from time period to time period. 
Every social group has generally accepted ranges 
of behavior for its members. Some normal behavior 
in one culture may be considered unacceptable in 
another. The world has a wide diversity of cultural 
traditions.

One’s self-concept and self-identity are linked to 
body image and are often seen as conscious, social 
derivatives of it 15. However, self-concept and self-
identity may be discordant for many individuals with 
visible disabilities. The sense of self-identity which is 
privately owned and outwardly presented may be 
denied in social interactions with others who respond 
to the person as “disabled” first (i.e., focusing on 
appearance rather than identity), thereby losing 
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sense of the person’s real self 16. The person’s self-
esteem, representing the evaluative component of the 
self-concept, gradually shows signs of erosion and 
negative self-perceptions following such encounters. 
A common feature in rehabilitation is anxiety which is 
characterized by a panic-like feature on initial sensing 
of the nature and magnitude of the traumatic event. 
It reflects a state of situationally determined response 
and is accompanied by confused thinking, cognitive 
flooding, and a multitude of physiological symptoms 
including rapid heart rate, hyperventilation, excess 
perspiration, and irritable stomach 17, 18. 

Finally, patient undergoes a period of 
adjustment. This reaction is  referred to as adaptation, 
reorganization, reintegration, or reorientation and 
comprises of several components, viz: an earlier 
cognitive reconciliation of the condition, its impact, 
and its chronic or permanent nature;  an affective 
acceptance, or internalization, of oneself as a person, 
including a new or restored sense of self-concept, 
renewed life values, and a continued search for 
new meaning; and an active behavioral pursuit of 
personal, social, and/or vocational goals, including 
successful negotiation of obstacles encountered 
during the pursuit of these goals 18. Physiotherapists 
are in an excellent position to identify whether a 
patient is adjusting poorly to injury or not. However, 
without an understanding of the psychological 
reactions to injury, important signs of problematic 
adjustment may be missed, thus prolonging recovery. 
In this respect there should be close observation for 
the following:

•  Evidence of anger and confusion.

•  Obsession with questions such as “when can I go 
back to work again?”

•  Denial, reflected in remarks such as “The injury is 
no big deal.”

•  Dwelling on minor physical complaints.

•  Remarks about le�ing their family down or guilt 
at not being able to contribute.

•  Over-dependence on the physiotherapist or other 
health personnel.

•  Withdrawal from others, such as the 
physiotherapist, family or friends.

•  Rapid mood swings or striking changes in 
behavior.

•  Statements indicating helplessness, such as “it 
doesn’t ma�er what’s done, I won’t recover” 19.

CLINICAL IMPLICATIONS 

The percentage of patients or clients who 
experience difficulties adjusting emotionally or 
behaviorally to injury furnishes evidence of the 
need to consider psychological factors in planning, 
implementing and evaluating rehabilitation 
protocols. Rationale for incorporating psychological 
aspects into treatment is provided by the abundance 
of psychological factors associated with injury 
rehabilitation outcomes and the demonstrated efficacy 
of psychological interventions in producing desirable 
injury rehabilitation outcomes. Also psychological 
disorders can stem from lack of incorporation of 
psychological consideration and interventions 
early in the rehabilitation protocol. Evaluation of 
the adjustment or adaptation of the clients to their 
specific conditions should be incorporated from 
the beginning of rehabilitation and continued 
intermi�ently in order to aid clients adaptation and to 
identify those coping poorly or at risk of developing 
psychological disorders and thus ensure early referral 
to the appropriate specialists 1,20, 21.

Physiotherapists are psychologically affected in 
rehabilitation. Physiotherapists  work in emotionally- 
laden situations, such as those involving difficult 
behavior on the part of a patient or caregiver and 
deteriorating conditions in patients with whom a good 
rapport has been established with negative effects 
on the physiotherapist. Prospects for rehabilitation 
increase if the therapist conveys a positive a�itude 
and shows belief in the client’s potential to achieve 
rehabilitation goals—particularly goals that the client 
is able to control, such as adherence to treatment 
requirements, exercise, and self-care . The experience 
of anxiety related to job demands and of distress 
related to an inability to find meaning or purpose in 
professional and personal life is frequently mentioned 
amongst health practitioners. Relevant remedies to 
this include giving opportunities (in meetings or 
conferences, for example) to these practitioners to 
evaluate the causes of stress, to develop ideas, to 
share ideas with peers, and to create opportunities 
to honor or encourage members of the team. Some 
ways to divert a�ention from stress are to seek humor 
in experiences; to learn from patients; to accept 
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limitations while remaining professional in demeanor 
and presentation; and to take appropriate time away 
from work to rest and engage in leisure activities 20.

 RECOMMENDATIONS

• Rehabilitation programmes should endeavor 
to consider both the physical and psychological 
aspects of injury in order to ensure successful 
rehabilitation. 

• Physiotherapists should have an understanding 
of the processes and issues involved in coping 
with disabilities. 

• Physiotherapists should evaluate the adjustment 
or adaptation of their clients to their specific 
conditions.

•  Physiotherapists should be encouraged to seek 
advice from psychologists especially when 
dealing with complex cases.

• The need for rehabilitation psychologists 
within hospitals should be made known to the 
Government, the general public and the health 
care sector.

• Physiotherapists should also endeavor to engage 
in rehabilitation psychology research in order to 
contribute to the existing body of knowledge. 

CONCLUSION

There are many psychological factors that 
can influence recovery in rehabilitation. An 
understanding of the expected responses or reactions 
to injury or disabling conditions; coping strategies 
and interventions will form solid bedrock for 
maximization of rehabilitation interventions. From 
the foregoing, it is obvious that effective rehabilitation 
can only be undertaken when the psychological 
makeup of the patient/client is incorporated into 
the management. A careful determinate study of 
the patient will help in proffering the appropriate 
protocol that will assist in restoration of function in 
the patient. This may just be the expected lead way 
much sorted for in these days of evidence based 
practice. We submit that physiotherapy management 
devoid of this will result in poor compliance from the 
patient. Other health professionals may also need to 
take this into consideration and appreciate the fact 
that a merry heart make medicine to work. Evaluation 
of the adjustment or adaptation of the clients to 

their specific conditions should be incorporated 
from the beginning of rehabilitation and continue 
intermi�ently in order to aid clients adaptation and to 
identify those coping poorly or at risk of developing 
psychological disorders and thus ensure early referral 
to the appropriate specialists.

Acknowledgement: Nil

Ethical Clearance: It’s an article hence no need 
for ethical clearance.

Source of Funding: Self

Conflict of Interest: Nil 

REFERENCES

1.  Lim PAC: A clinical approach to Rehabilitation 
Medicine. Singapore: World Scientific 
Publication. 2005, 2nd Edition. 1429-1446.

2.  Robinson-Smith G., Johnston, M.V and Allen, 
J: Self-care, self-efficacy, quality of life, and 
depression after stroke. Archive of Physical and 
Mental Rehabilitation. 2000, 81:460-464.

3.  Ekman, P: An argument for basic emotions. 
Cognition & Emotion.1992, 6: 169–200.

4.  Schwarz N, and  Clore GL: Feelings and 
phenomenal experiences. Social psychology: 
Handbook of basic principles. New York: 
Guilford. 1996, 433-465.

5.  Schwarz  N. and  Clore GL: Feelings and 
phenomenal experiences. Social psychology: 
Handbook of basic principles. New York: 
Guilford. 2007, 2nd Edition. 385-407.

6.  Ruys, KI. and Stapel  DA: The secret life of 
emotions. Psychological Science. 2008, 42:123-
209. 

7.  De Young R: Environmental Psychology. 
Environmental Science. 1999, 7:223-224.   

8.  Plomin R.and Daniels D: Why are children in 
the same family so different from one another? 
Behavioural and Brain Sciences. 1987, 10: 1-60.

9.  McClelland DC., Koestner R and Weinberger 
J: How do self-a�ributed and implicit motives 
differ? Motivation and personality; Handbook 
of thematic content analysis. New York : 



 54       Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1  Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             55  

Cambridge University Press. 1992, 113-121.

10.  Sulloway F.J: Born to Rebel: Birth Order, Family 
Dynamics and Creative Lives. London: Li�le 
Brown and Company.  1996, 2-14. 

11.  Richard GS. and Robert M : Identification of 
environmental determinants of Psychology 
and the Generation of Culture, Oxford: Oxford 
University Press. 2002, 339-374.

12. Bronislaw  M : Culture as a Determinant of 
Behavior. The Scientific Monthly. 1996, 43 (5): 
440-449.

13.  Kroeber AL. and Kluckhohn  C: Culture: A 
Critical Review of Concepts and Definitions. 
Sociobiology. 1952, 10: 29-49.

14. Tooby J. and Cosmides L: Evolutionary 
Psychology and the Generation of Culture:  
Theoretical Considerations. American Journal 
of Psychology. 1989, 19: 385-391.

15.  Bramble K. and Cukr P: Body image. Chronic 
illness: Impact and interventions. Boston: Jones 
and Bartle�. 1998, 4th edition, 283–298.

16.  Kelly M P: Disability and community: A 
sociological approach. In Handbook of Disability 
studies. California: Sage. 2001, 396–411. 

17.  Livneh H.and Antonak RF: Reactions to 
disability: An empirical investigation of their 
nature and structure. Journal of Applied 
Rehabilitation Counseling. 1999, 21(4):13–21.

18. Livneh H.and Antonak RF: Psychosocial 
Adaptation to Chronic Illness and Disability: 
A Primer for Counselors. Journal of counseling 
and development. 2005, 83: 12-20.

19.  Weinberg RS. and Gould D: Athletic Injuries and 
Psychology.  Sport and Exercise Psychology. 
1999, 397-411.

20.  Frank  RG. and Ellio� TR: Rehabilitation 
psychology: Hope for a psychology of chronic 
conditions. Handbook of rehabilitation 
psychology. Washington: American 
Psychological Association. 2000, 3–8.

21. Pledger C: Discourse on disability and 
rehabilitation issues: Opportunities for 
psychology. American psychologist. 2003, 64:
156-159.



 Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             57  

Immediate Effect of Pursed-lip Breathing while Walking 
During Six Minute Walk Test on Six Minute Walk 

Distance in Young Individuals

Shweta J Damle1, Jaimala V Shetye2, Amita A Mehta3

1M.P.Th., Cardiovascular and Respiratory Sciences, 2Associate Professor, 3Prof. & Head PT 
School and Centre, Seth G.S.M.C and K.E.M. Hospital, Parel, Mumbai

ABSTRACT

Background: Dynamic hyperinflation is known to occur in the course of even submaximal level of 
physical performance which may be the limiting factor for that activity. PLB is known to reduce 
this dynamic hyperinflation and thereby improve performance in COPD. The study was conducted 
to answer the research question of whether PLB would affect submaximal performance in normal 
individuals as well.

Aim:To study the immediate effect of pursed lip breathing while walking during six minute walk test 
(6MWT) on six minute walk distance (6MWD) in young individuals. Method: 6MWT was performed 
according to ATS guidelines.Participants were randomly divided into two groups using computer 
generated random number table. One of the two groups performed 6MWT with PLB on first day 
and then without PLB on next day and remaining group performed 6MWT by reversing the order of 
performing 6MWT. Statistical analysis: Statistical analysis was done using Wilcoxon matched-pairs 
signed-ranks test as data was not distributed normally Results:The mean 6MWD while walking 
with PLB was 652m as compared to 6MWD without PLB which was only 620m i.e. the mean 6MWD 
improved by 32m with PLB. Conclusion: Pursed lips breathing is shown to have beneficial effect 
as seen with improved 6MWD hence it can be used as an ergogenic aid or as an energy conserving 
technique in normal individuals as well.

Keywords used: Pursed lip breathing, PLB, Dynamic hyperinflation, six minute walk test, Pursed lip breathing, 
dynamic hyperinflation.
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INTRODUCTION

Physical activity and exercise are part of life of 
every individual. Evidence suggests that an acute 
bout of short term as well as prolonged exercise 
results in increased residual lung volume hence 

reduced alveolar ventilation during the exercise.[1] 
This adversely affects the oxygen diffusion thus 
limiting the functional capacity in normal individuals 
also.

Pursed-lip breathing (PLB) is away of exhaling 
air out of the lungs such that it is let out through the 
pursed lips (voluntarily puckered lips). This manner 
of exhalation creates a back pressure in the airways 
throughout expiration, thereby producing a stent like 
effect to help maintain the patency of the airways 
during expiration, assisting complete emptying of 
the lung.[2]

The study is designed to see whether expiration 
through pursed lip while walking during 6MWT 
would affect the 6MWD covered in healthy young 
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individuals. Here the walking will be considered as a 
quantified exercise. 

MATERIAL & METHOD

The Ethical clearance was obtained from 
Institutional Ethical Commi�ee. Informed consent 
form was obtained from the subjects involved in the 
study.

Study design: It was Randomized Cross over 
experimental study.

Sample size and sampling strategy:Sample size 
was calculated from the pilot study in which standard 
deviation of 6MWD with and without PLB was 80 and 
the average of difference between 6MWD with and 
without PLB was 37 meters. The above values were 
put in the N-Master software version 1.0 which gave 
the sample size of 100. Considering 10% drop out rate 
the total sample size came to 110 subjects.

Material used during 6MWT

Fig:1

Method: 6MWT was performed according to ATS 
guidelines[11]. Participants were randomly divided 
into two groups using computer generated random 
number table. One of the two groups performed 
6MWT with PLB on first day and then without PLB 
on next day and remaining group performed 6MWT 
by reversing the order of performing 6MWT.

6MWT with and without pursed lip breathing

Fig:2                                               Fig:3

Statistical Analysis:

Statistical analysis was done using Graph pad 
prism version 6.03 (trial).Parameters like distance, 
RPE, RPP, dyspnoea, HR, RR, SBP with and without 
PLB were analyzed with help of Wilcoxon matched-
pairs signed-ranks test as data was not distributed 
normally (According to Kolmogorov and Smirnov 
test). Statistical significance was set as p<0.05.

Table 1: Demographic data

Mean 
Age 
(Years)

Sex
Mean 
Height 
(Cm)

Mean 
Weight 
(Kg)

Mean 
Bmi 
(Kg/
m2)Male Female

21.59 21 89 156.53 53.63 21.8

RESULTS

• Table 2 shows the mean of 6 MWD and the 
difference of distance with PLB and without PLB. 
It shows that there was a statistically significant 
difference between the two groups.

Table 2: Mean distance with PLB and without 
PLB

Column Title
(Distance)

Mean Sd P-value

With Plb 652 66.284
<0.0001

Without Plb 620.32 63.018

• Also there was improvement in the mean 
speed with PLB found as 108m/min compared to 
103m/min without PLB.

Table 3: Mean speed with PLB and without 
PLB

Column Ti�le
(Speed)

Mean Sd P-value

With Plb 108.68 11.047

<0.0001
Without Plb 103.39 10.503

Difference 5.29 4.761
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• The mean rate of perceived exertion and 
dyspnoea was less while walking with PLB than 
walking without PLB which was 0.97 and 1.2 
respectively.

Table 4: The mean RPE and Dyspnoea with PLB 
and without PLB

Column Ti�le
(RPE And Dyspoea)

Mean Sd P-Value

With PLB 0.972727 0.8696

<0.0001

Without PLB 1.2136 1.087

Difference -0.2409 0.6123

• There was reduction in mean rate pressure 
product with PLB which was 15,880 compared to RPP 
without PLB which was 16,495 due to fall in heart rate 
or blood pressure or both.

Table 5: The mean RPP with PLB and without 
PLB

Column Ti�le
(RPP)

Mean Sd P-
Value

With PLB 15880.39 3783.5

<0.0119
Without PLB 16495.99 3929.8

Difference -615.6 2488.7

Other parameters like respiratory rate (RR), heart 
rate (HR) and systolic blood pressure (SBP) was also 
compared with and without PLB. 

• There was less rise in respiratory rate (RR) 
when test was performed with PLB as compared to 
without PLB. The difference of mean change in RR 
from baseline with PLB was 5.92 and without PLB 
was 9.14. 

Table 6: Showing the mean change in RR with 
PLB and without PLB

Column Ti�le
(Rr) Mean Sd P-Value

With PLB 5.92 3.239

<0.0001
Without PLB 9.14 3.855

Difference -3.218 3.042

• Also there was less increase in heart rate (HR) 
when test was performed with PLB as compared to 
without PLB. The difference of mean change in HR 
from baseline with PLB was 43.46bpm and without 
PLB was 53.07bpm.

Table 7: Showing the mean change in HR with 
PLB and without PLB

Column Ti�le
(HR)

Mean Sd P-value

With PLB 43.46 19.45
<0.0001

Without PLB 53.07 25.8

Difference -9.609 17.1

• The similar effect was observed in systolic 
blood pressure (SBP). There was less increase in SBP 
when test was performed with PLB as compared 
to without PLB. The difference of mean change in 
SBP from baseline with PLB was 17.12mm Hg and 
without PLB was 22.29mm Hg. 

Table 8: Showing the mean change in SBP with 
PLB and without PLB

Column Title
 (SBP)

Mean Sd P-value

With Plb 17.12 9.032
<0.0001

Without Plb 22.29 11.28

Difference -9.6 17

DISCUSSION

The purpose of the study was to find the 
immediate effect of pursed-lip breathing while 
walking during six minute walk test on six minute 
walk distance in young individuals.

Improvement in 6MWD, SPEED, DYSPOEA, 
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RR, HR AND RPE:

There was statistically extremely significant 
improvement in mean 6MWD during 6MWT using 
PLB as compared to mean 6MWD without PLB.  

Evidence suggests that, an acute bout of short 
or prolonged exercise causes decrease in tidal 
volume and increase in residual lung volume, the 
causative factor being closure of the small peripheral 
airways and an increase in venous return resulting 
in an increase in thoracic blood volume, effected by 
exercise which displaces air from the lungs which 
compromises the tidal volume and prevents complete 
emptying of the lung [1]. This phenomenon is known 
as dynamic hyperinflation[3]. Pursed lip breathing is a 
technique whereby exhalation is performed through 
a resistance created by constriction of the lips. This 
manner of exhalation creates a back pressure in 
airways during expiration, thereby producing a stent 
like effect within the airways to help maintain their 
patency, assisting complete emptying of the lung. 
This prevents early airway closure and improves 
tidal volume, this results in improved ventilation 
thereby improving exercise tolerance [2].Because of its 
above effect, PLB is known to be beneficial in patients 
with chronic obstructive pulmonary lung disease 
(COPD) and in normal individuals also as proved 
by Spahija et al in 1996 [9].This pa�ern of breathing 
is employed spontaneously by many patients with 
chronic obstructive pulmonary disease during rest 
andduring physical activity to control obstruction. 
This technique of breathing improve control of 
breathing and breathing pa�ern, results in prolonged 
expiration hence decrease in RR at rest and during 
activity also improves dyspnea and SpO2as shown in 
various studies [2-10,18-24,26,27].

Also it is known that cardiac output is a product 
of stroke volume and heart rate, hence during the 
maximum exercise cardiac output can be increased 
to be about 90% of maximum which that person 
can achieve. However the Pulmonary ventilation 
measures only up to 65% of maximum [12]. This explains 
why cardiovascular system is much more limiting on 
VO2max than is the respiratory system, because the 
oxygen utilization by the body can never be more 
than the rate at which the cardiovascular system can 
transport oxygen to the tissues[12-14]. Therefore it is 
frequently stated that the level of athletic performance 

that can be achieved by marathoner depends on the 
performance capability of his/her heart, because this 
is the most limiting factor in the delivery of adequate 
oxygen to the exercising muscles [12].

Cardiac output (defined above as the product 
of heart rate and stroke volume which is reported 
in liters per minute) is commonly identified as one 
of the main limiting factor to oxygen delivery and 
VO2max (Basse� &Howley2000) [12,14]. In fact, some 
researchers have concluded that 70-85% of the 
limitation in VO2max can be a�ributed to maximal 
cardiac output[12]. Hemodynamic predictors that is 
RPP (HR*BP) correlate well with myocardial oxygen 
requirement (MVO2)(Fredarick et al in 1978),[15] hence 
it can be said that there is less MVO2 requirement 
when there is less rise in RPP as found in present 
study, which shows there is less increase in HR, 
SBP and hence RPP when 6MWT was performed 
with PLB than without PLB. Hence it can be said 
that PLB resulted in improvement in cardiovascular 
parameters (i.e. less rise in HR, SBP and RPP also 
improved SpO2) as shown by Ramos EMC andY. 
Sano et al, Dr. Fateme and Rossi RC et al  in their 
study, which could also be contributing to improved 
performance while walking during 6MWT with PLB 
[16,17,24,25].

CONCLUSION

We conclude that although the increase in 
6 MWD with PLB was statistically significant, it 
was not clinically significant hence PLB does not 
significantly alter the exercise performance in healthy 
young individuals.

But the reduction in RPE, dyspnea, RPP and an 
increase in speed while walking with PLB in spite of 
increase in 6 MWD suggests that PLB is beneficial in 
healthy individuals to improve tolerance to exertion.

Scope of the Study: Application to improve 
sports performance needs to be studied in different 
sports.
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ABSTRACT 

Background:  Coccydynia is a throbbing or aching pain in and around the area of the tailbone (coccyx); 
however, there is insufficient information on the efficacy of manipulation in the management of 
coccydynia.

Objective:  The purpose of this study was to explore the efficacy of manipulation in the management 
of coccydynia.

Methodology: A 38 year old female patient was referred to physiotherapy department of Aminu 
Kano Teaching Hospital, kano, for management of symptomatic pain in and around the coccyx, visual 
analogue scale(VAS) and functional disability scale were used to assess the pain level and status of 
functional ability of the patient respectively, pre and post management. The diagnosis of the condition 
(coccydynia) was made based on history, examination as well as dynamic radiographic imaging which 
revealed a hypermobile coccyx. Maigne’s technique of coccygeal mobilization was employed. The 
technique was administered thrice per session, once a week for three consecutive weeks.

Results: There was marked reduction in pain and improvement in functional abilities following three 
sessions of treatment as well as decrease in mobility to the normal range on radiographic imaging.

Conclusion:  It was concluded that maigne’s technique of coccygeal manipulation is effective in 
management of coccydynia and it should be incorporated as one of the treatment modalities for the 
management of coccydynia.

Keywords: Coccydynia; management; manipulation.

INTRODUCTION

Coccydynia, tailbone pain is a fairly rare 
and poorly understood condition that can cause 
persistent low back pain. It is pain in and around the 
coccyx, typically described as discomfort felt while 
si�ing and especially while rising from the si�ing 
position1..It constitutes of all non traumatic complains 
of the spine2.

The most common etiology for a coccyx injury 
is trauma to the coccyx from a fall or a direct blow 
during contact sports, bike riders after prolonged 
pressure to the area, childbirth, often times coccydynia 
is idiopathic in nature. Some less common causes are 
pudendal nerve injury, pilonidal cyst, obesity and 
piriformis pain3.Obesity, which decreases pelvic 
rotation when the patient sits, is three times more 
common in patients with coccygodynia than in the 

normal population3.

Frequency of pain can range from paroxysmal 
to constant. Occurrence of pain can be idiopathic, 
positional or activity related4,5.According to Thiele6., 
Fogel7 and Patel8, women are five times more 
commonly affected than men. Coccydynia could 
present as either luxation, hypermobility,immobile or 
normal mobility1..

Many different treatment options have been 
proposed for the management of coccydynia and 
these range from medical (NSAIDS, laxatives, 
sacrococcygeal injections etc),surgery to physiotherapy 
(hot baths ,use of ring shaped cushions, ergonomic 
adaptations and manipulation9,10,11)According to 
Thiele6.,Carpar12.,Trollegaard,13.,Patel8.conservative 
management is successful in approximately 90% of 
patients.The need for the study became mandatory 
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due to the scarcity of data especially in Nigeria on the 
effectiveness of manipulation in the management of 
such condition.

 CASE REPORT

Patient’s Clinical History: A 38yr old female 
teacher (G6P6006), presented with coccyx pain of 
eleven months duration which was progressive in 
nature. Patient sustained injury at the tail end of 
the back bone secondary to a fall directly on the 
bu�ocks. Patient received traditional intervention 
twice with no beneficial effects resulting in increase  
in symptoms. Five months after, she received medical 
a�ention (prescribed NSAIDs) with temporary relief. 
Finally, patient sought for physiotherapy.The pain 
is aggravated on prolonged si�ing, si�ing on hard 
surfaces and standing up after si�ing and relieved by 
lying, standing. Nil history of uterine fibroids, ovarian 
cysts, colon, cervical or other intrapelvic malignancies. 
Patient reported nil history of  significant change in 
body mass and also there was no history of blood per 
rectum, abnormal vaginal bleeding, fevers or chills.

ASSESSMENT  PROCEDURE

Examination And Evaluation: On physical 
clinical examination in July, 2012,there was no soft 
tissue masses, nil skin discoloration, mild tenderness 
over the coccyx, nil radiating pain, nil lower limb 
numbness and weakness. Straight leg raising was 
painfull and restricted (500). Muscle power of 
bilateral hips and knees were 4/5. Nil neurologic 
involvement.

Pain: Pain index assessment for low back pain was 
conducted using the visual analog scale(VAS)14.The 
patient was asked to indicate the level of pain on the 
scale in the low back pre and post treatment. 

Trunk Mobility Test: Lumbopelvic flexion 
which was found to be reduced and is performed 
by measuring the distance between the fingertips 
and the floor with a tape ruler, the measurement was 
taken with the patient’s feet together and with the 
knees locked.

Functional Ability: Functional disability was 
determined using  modified Oswestry Low Back 
Pain Disability Index(ODI) which has high reported 
validity and reliability15,16.

Investigations: Pre and post dynamic x-ray was 
performed, in which the position of the coccyx is 
evaluated in si�ing and standing positions, revealed 
a hypermobile coccyx(28o),that is coccygeal flexion 
exceeding 250 when the patient is in siitig position.

Diagnosis:Chronic coccydynia secondary to 
trauma

TREATMENT

Prior to the manipulation, Informed consent for 
internal rectal-approach coccyx manipulation was 
obtained, the patient was educated on the procedure.

Pre-treatment procedure: Patient was disrobed 
from the waist down and draped and was instructed 
to be in a comfortable sidelying position, knees 
flexed, pillow under the head, and the back toward 
the researcher.

Treatment procedure: The researcher sat on a 
low stool at the side of the patient near the bu�ocks, 
facing toward the patient’s head.KY jelly was applied 
to the index gloved finger of the researcher.The 
following procedure was performed, the index 
finger was inserted into the anus, slowly and gently 
following the normal contours of the rectum until 
the finger touched the coccyx.The coccyx which 
had deviated toward the anterior, was pulled firmly 
posterior with counter pressure applied externally by 
the outside hand. The anterior face of the coccyx and 
sacrum was massaged to improve circulation.The 
entire adjustment was repeated  for a total of three 
times while increasing the pressure slightly each 
time within the comfort level for therapist and the 
patient. The patient was offered tissues and access 
to a bathroom after the procedure incase insertion 
of the finger into the anus induces peristalsis.The 
patient was advised to use pillows such as donut 
cushions, which have a circular hole in the middle, 
or wedge cushions, which have a triangular wedge 
cut out posteriorly to protect the coccyx from further 
trauma. 

Post- treatment evaluation: The patient 
was regular on follow up and reported marked 
improvement, the pain intensity was re-assessed 
and reported to be  9 the day she reported with the 
symptoms was 4,2 and 0.5 following the first, second 
and third week respectively using the VAS.Oswestry 
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Low Back Pain Disability Index(ODI) was found to 
be 70%, 20% and 8% following the first, second and 
third treatment sessions respectively. Pain-free SLR 
increased from 60 degrees to 100 degrees bilaterally. 
Trunk flexion improved by the fingertips failing to 
reach the floor by 11 inches before treatment to being 
able to freely touch the floor after treatment.

DISCUSSION

The primary purpose of the study was to 
determine the effect of coccygeal manipulation 
in coccydynia secondary to trauma. Internal 
and external contact coccygeal manipulation 
has been performed with different methods by 
orthopedics, osteopaths, and chiropractors for many 
years17,18.The purpose of the study was to determine 
the effect of manipulation in the management of 
coccydynia.The findings of the study supports the 
work of Thiele6,Carpar12, Trollegaard13andPatel8that 
reported the effect of manipulation in this condition 
however using different manipulation approaches 
such as levator anus and coccygeus massage6,joint 
mobilization with the coccyx in hyperextension 
stretching the levator anus19, and repeated joint 
mobilization with circumduction of the coccyx20, or 
with the patient under general anesthesia19. Other 
techniques use external maneuvers such as thrust 
manipulation applied to the coccyx21,22or sacroiliac 
thrust manipulation1, though previous studies were 
reported on individuals having variations in the cause 
as well as the severity of the condition .The procedure 
was reported to be painfull. However,subsequently 
some hours after manipulation, there was marked 
decrease of initial reported symptoms.

CONCLUSION

The study concluded the remarkable positive 
effectiveness of internal coccygeal manipulation in 
the management of coccydynia secondary to trauma.

Recommendation: Manipulation (Maignes 
technique) should be implemented in the management 
of coccydynia and further studies should be carried 
out on larger samples to make generalizations.
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ABSTRACT

Purpose: This study aims to see the entrepreneurial aptitude among the final year students of MBBS, 
BDS and DPT studying at University Level by measuring their personality characteristics and 
a�itudes. 

Method: Entrepreneurial Aptitude Quiz from Self Employment Model (SEM) made by Knowledge 
Institute consisting of 25 highly structured questions was used to collect data from one hundred and 
fifty four students of final year of MBBS (Bachelor In Medicine And Bachelor in Surgery), BDS (Bachelor 
of Dental Surgery) and DPT (Doctor of Physical Therapy) selected through purposive sampling out of 
two hundred and forty one students in The University of Faisalabad. 

Result: On the basis of personality characteristics and a�itude of students results showed that 60.86% 
students of DPT final year, 30% students of BDS final year and 27.69% students of MBBS final year had 
strong entrepreneurial aptitude while most of the students of the three departments lie in second level 
of entrepreneurship i.e., having entrepreneurial aptitude with need of skills improvement. 

Conclusion: Students of final year of DPT showed strong aptitude towards entrepreneurship than 
final year students of MBBS and BDS. There is variation in the entrepreneurial aptitude level among 
students of different departments but a�itudes towards entrepreneurship were significant.

Keywords: Entrepreneurship, Entrepreneurial aptitude, MBBS, BDS, DPT, Students, University.
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BACKGROUND

Entrepreneurship had appeared as the most 
powerful economic force that world has ever 
practiced 1. Cantillon, a French economist gave 
the concept of entrepreneurship. He was the first 
one who created the notion of entrepreneur and 
established the association between entrepreneurial 
a�itude of an individual and a specific economic 
system 2. Generally, entrepreneurship can neither 
be initiated nor be successful without inspiration 
and enthusiasm. A definitive approach to measure 
entrepreneurship is the personality approach, 

which evaluates and investigates characteristics and 
traits. However, Low and MacMillan (1988) argued 
that entrepreneurship requires diverse behavior, 
which can be related to specific personality traits 3. 
A positive relationship between personality traits 
and entrepreneurial intentions has been reported 
in previous trials 4. Moreover, Gartner (1988) says 
that entrepreneurs are individuals with specific and 
distinctive personality traits 5.

Individual’s characteristics are most important 
factors in shaping the way towards entrepreneurship. 
The study of psychological features and individual 
characteristics of an entrepreneur is the most 
researched area in the field of entrepreneurship. Until 
now, individual characteristics either they are natural 
or acquired weighted at top i.e., 36% in determining 
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the aptitude for entrepreneurship. Second important 
determining factor was practice and experience that 
weighted 34%. Academic and technical knowledge 
weighted 30% in factors determining entrepreneurial 
potential 6.

There is a controversial issue regarding decision 
about which factors really influences entrepreneurial 
intentions. Some researchers find it as result of cultural 
and demographic factors while on the other hand 
some researchers described it as there exists some 
inherent characteristics that are important in defining 
a true entrepreneurial intention. Previous researches 
on entrepreneurial a�itudes has argued whether 
entrepreneurial a�ributes are innate but modern 
researches supported the idea that psychological 
characteristics linked with the entrepreneurship can 
be ethnically and experientially acquired 7,8.

There are six main entrepreneurial intention 
models, which describe the basics of entrepreneurship 
phenomenon. Theory of Planned Behavior defined 
by Ajzen (1991) with the premise that any kind 
of behavior needs a certain amount of planning 
which can be anticipated by the intention to adopt 
such behavior 9. The result of this theory explains 
the formation of intention by three elements (1) a 
person’s a�itude towards the behavior, (2) subjective 
norms such as the perception of other people’s views 
about proposed behavior, (3) a person’s perception 
of behavioral control. Kreuger and Carsrud. (1993) 
studied the relationship between entrepreneurial 
intentions and a�itudes by using a scale to permit 
flexibility in the analysis of external influences, 
a�itudes & intentions and they introduced Basic 
Intention Model 10. According to this, it is an 
intentional process to start a new business that can be 
influenced by behaviors and a�itudes.

Many studies verge towards ‘pull’ factors in 
explaining the entrepreneurship, especially the 
desire for success, essence of control and desire 
for profit 11. But, ‘push’ factors have equally found 
to be relevant particularly unemployment, career 
setbacks, saturation in the existing entrepreneurial 
environment and low family income 12.

METHODOLOGY

Data were collected from students of The 
University of Faisalabad studying in final year 

of MBBS, BDS and DPT who gave consent for 
participation in research study. Purposive sampling 
technique was adopted to assemble data through 
survey questionnaire named Entrepreneurial 
Aptitude Quiz from Self Employment Model (SEM) 
made by knowledge institute which consisted of 25 
highly structured questions each having a response in 
three categories either, yes, may be or no. It presents 
multiple behavioral characteristics that may add 
up to being triumphant at self-employment and 
entrepreneurial ventures, and show the conclusions 
in a quantitative score with the total of 100 scores. If 
score is between 100 and 81, it shows strong aptitude 
for self-employment. If score is between 80 and 61, 
it shows aptitude but with need to improve skills 
in weaker areas by looking for training or hiring 
someone with the desirable skills. If score is between 
60 and 41, it means the person may not have the 
potential to become entrepreneur alone. If score is less 
than 40, it shows no potential for self-employment. 
The total number of participants in this study was 154 
of which 65 were from MBBS department, 20 were 
from BDS department and remaining 69 were from 
DPT department at the University of Faisalabad.

The advantages of using this questionnaire 
were that large information could be gathered from 
large number of people in a brief period of time 
and it was cost effective. Information obtained from 
this Questionnaire was used in determining the 
level of entrepreneurial aptitude among final year 
students of MBBS, BDS and DPT in The University of 
Faisalabad.

Statistical analysis was done using Microsoft 
Excel. Parameters of study were put in excel work 
sheet and their tables and graphs showing frequencies 
and percentages of students were obtained.

RESULTS 

Through data collection, analysis and 
interpretation following results were obtained in form 
of tables and graphs to determine the entrepreneurial 
profile of the final year students of MBBS, BDS and 
DPT.
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Table 1: No. of students of each department falling in each level of Entrepreneurial Potential

DEPARTMENT

LEVEL OF ENTREPRENEURIAL APTITUDE

Strong Aptitude
Have Potential 
But Need Skill 
Improvement

Can’t Start Clinic 
Alone. 
Need A Partner

No Potential For 
Self-Employment

MBBS 18 41 4 2

BDS 6 12 2 0

DPT 42 27 0 0

Out of 65 students of the final year MBBS, 18 
students scored for ‘strong aptitude’, 41 ‘needed skill 
improvement’, 4 students ‘needed partnership for 
self-employment’ and 2 students had ‘no potential for 
self-employment’.

Out of 20 students of the final year of BDS, 6 
students had ‘strong aptitude’, 12 ‘needed skills 
improvement’ and 2 students fall in the third level 
that was ‘the need of a partnership’. None of the 

students of the BDS final year showed ‘no potential 
for self-employment’.

Out of 69 students of DPT final year, 42 students 
scored for ‘strong potential’, 27 ‘needed training 
and skill improvement before starting their own 
enterprise’. All students of DPT fall in first two levels 
of entrepreneurial aptitude, none of the students 
scored for the other two levels.

Table 2: Percentage of students of each department falling in each level of Entrepreneurial Potential

DEPARTMENT

LEVEL OF ENTREPRENEURIAL APTITUDE

Strong Aptitude
Have Potential 
But Need Skill 

Improvement

Can’t Start Clinic 
Alone. 

Need A Partner

No Potential For 
Self-Employment

MBBS 27.69% 63.07% 6.15% 3.07%

BDS 30% 60% 10% 0%
DPT 60.86% 39.13% 0% 0%

A total of 27.69% students of MBBS final year 
have scored for ‘strong aptitude’ while 63.07% needed 
‘skills improvement’. Moreover, 6.15% showed 
a ‘need of partnership’ and only 3.07% students 
showed ‘no potential for self-employment’.

BDS final year students appeared with li�le 
more percentage as compare to MBBS students and 
showed ‘strong aptitude for self-employment’ that 
was 30% and 60% of students had potential for self-
employment with ‘need of skills improvement’. A 
group of 10% students fall in third category of self-
employment that is ‘with partner’. 

DPT final year students showed more 
Entrepreneurial talent as compare to MBBS and BDS 
students that was 60.86% scored for ‘strong aptitude’ 
for their own employments and 39.13% of students 
had aptitude, which ‘needed training to improve their 

skills before self-employment’. None of the students 
showed potential for third and fourth levels.

DISCUSSION

Findings of this trial suggest that the 60.86% 
students of final year of DPT, 27.69% of MBBS and 
30% of BDS had strong entrepreneurial potential. The 
reason for having strong entrepreneurial potential is 
personality traits and a�itude of students towards 
entrepreneurship measured through questionnaire.

A study was conducted among undergraduate 
students in Malaysian Public University to examine 
whether environmental factors and personality traits 
influence students potential to become entrepreneurs. 
The results showed personality traits are more 
important than environmental factors in influencing 
students’ intention to become entrepreneurs 13.
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The findings our study were further reinforced 
by an analysis conducted in United States on 
total of 216 undergraduate students through the 
entrepreneurial a�itudes orientation (EAO) survey 
exhibited that majority of the students possessed 
strong entrepreneurial aptitudes measured by their 
a�itude towards entrepreneurship 14.

In context of literature evaluation, we had 
understood that Entrepreneurial Intention Models 
explain the entrepreneurial phenomenon. Among 
the six Entrepreneurial Intention Models we decided 
to support our study based on ‘Theory of Planned 
Behaviour’ 9 and ‘Basic Intentional Model’ 10. 

Theory of planned behavior explains that a 
person’s a�itude, subjective norms and perceived 
behavioral control form the basis of entrepreneurial 
intentions. A study conducted by Tkachev and 
kolvereid (1999) on a sample of 512 Russian students 
from three different universities in St. Petersburg 
on self-employment intentions showed somewhat 
similar results to our study that the theory of planned 
behavior and entrepreneurial intentions determine 
the employment status that whether a person enters 
in an occupation as self-employed individual or 
salaried one 15. Kolvereid (1996) tried to determine 
the employment status choice of 128 Norwegian 
undergraduate business students 16. The results 
provide strong support to this theory and found 
that demographic characteristics had influenced the 
employment status choice intentions only indirectly 
through their effect on a�itude, subjective norm, and 
perceived behavioral control.

Basic Intentional Model also explains that 
intentional process to start a new business is 
influenced by behaviors and a�itudes which perfectly 
relate to our study in which a�itudes and behaviors 
determine entrepreneurial potential. Autio et al. (2010) 
concluded similar result in their study on students of 
universities of UK, USA, Sweden and Finland 17. This 
international comparison indicates that the perceived 
behavior control and a�itude proved to be the most 
important determinant of entrepreneurial intention.

Outcomes of this study exposed that students 
of DPT had more entrepreneurial aptitude (60.86%). 
Students from BDS showed (30%) and students from 
MBBS showed (27.69%). Entrepreneurial talent was 

more among DPT students and was least among 
MBBS students but most of the students of MBBS and 
BDS lie in second level of entrepreneurship i.e., have 
entrepreneurial potential but need skill improvement. 
Students from different fields showed variation in 
their entrepreneurial potential but overall potential 
was significant.

This finding was supported by a study conducted 
by Schwarz, et al. (2009) in 35,040 students from 
different fields of seven universities of Austria showed 
that there is variation in the entrepreneurial intention 
level among students of different fields of study but 
general or specific a�itudes towards entrepreneurship 
were significant 18. Entrepreneurial talent varies 
among students of different departments.  

Students of DPT showed more aptitude as 
compared to MBBS and BDS and this finding was 
supported by a study conducted by Babur, Arjumand 
and Awan (2012) who studied entrepreneurial 
potential among undergraduate students of 
DPT of The University of Faisalabad and Riphah 
International University 19. Research was conducted 
on 130 students and results were similar to this study. 
Most students were scored in highest category that 
meant majority of the students of final year of DPT 
had high entrepreneurial potential or ability to start 
their own private clinic.

CONCLUSION

The final year students of DPT (60.86%), 
MBBS (27.69%) and BDS (30%) showed strong 
entrepreneurial potential. There was variation in the 
entrepreneurial aptitude level among students of 
different departments but overall a�itudes towards 
entrepreneurship were significant. But students of 
DPT showed more potential as compared to students 
of MBBS & BDS.

LIMITATIONS

The study is conducted only on the students of 
final year MBBS, BDS and DPT in The University 
of Faisalabad and therefore it is not representative 
of entrepreneurial potential of all students of these 
professions. The questionnaire used in the study does 
not analyze the economic, social and educational 
factors affecting the entrepreneurial potential.
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RECOMMENDATIONS

There must be focus on medical students 
regarding entrepreneurial potential as well as 
entrepreneurial education of students as hundreds 
of medical graduates are passing every year from the 
university.
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ABSTRACT

Background: Motor impairment after stroke is common, following damage to areas of the brain 
normally involved in the planning and execution of motor commands. Impaired motor control of the 
upper extremity is one of the most frequent consequences of stroke. 

Objectives: To determine the effect of CIMT and MRP on upper limb function and to compare the 
effect of both in sub-acute hemiperatic patients. 

Method: 45 participants were randomly allocated into group A and B. Group A received CIMT 
technique. The unaffected extremity was restrained for 80 percent of working hours and task oriented 
training was given for affected extremity for 3 hours daily for 14 days. Group B received the motor 
relearning program for 14 days. Functions of upper limb were assessed using Nine Hole Peg Test, 
Motor Activity Log and Fugal Meyer Performance measured at the beginning and after completion of 
the intervention.

Result: The results of the present study showed statistical significant improvement in MAL (p=0.001) 
and FMS (p=0.031) in the CIMT group.  The MRP group showed significant improvement in MAL 
(p=<0.001). 

Conclusion: Both CIMT and MRP are found effective in improving upper extremity function in 
patients; however CIMT was more effective than MRP.

Keywords: Stroke, Upper extremity function, Constraint induced movement therapy (CIMT), Motor relearning 
program (MRP)

Abbreviation - CIMT - Constraint induced movement therapy, MRP- Motor relearning program, MAL 
- Motor Activity Log, FMPM - Fugal Meyer Performance Measure, NHPT- Nine Hole Peg Test, and BMI 
– Body Mass Index

INTRODUCTION

Stroke, a leading cause of functional impairments, 
requires institutional care after 3 months with 15% to 
30% being permanently disabled.1 Incidence of stroke 
in India is 400-800 per 100,000 and the prevalence is 
55.6 per 100,000.  About 85% of people with stroke 
have difficulty in upper extremity functioning and 
75% of them persists  even after 3 to 6 months. 2 

The major problem in hemiplegics is an impairment 
in  motor function of  the upper extremity. As time 
progresses, the patient regains some motor function, 
but the dynamic recovery occurs only within 6 
months.3 Hemiparetic patients find it difficult to 
carry out their daily activities such as dressing, 
bathing, self-care and writing due to upper extremity 
impairment.4 Upper extremity impairments along 
with increase in tone and muscle weakness limits the 
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individual to carry out functions related to activities 
of daily living subsequently.5

Although various neurological rehabilitation 
approaches have been implemented in stroke 
rehabilitation, Constraint induced movement therapy 
(CIMT) is one which emphasizes on constraining 
the unaffected extremity combined with intensive 
rehabilitation training. This method is effective for 
improving upper extremity function, 3 to 9 months 
post stroke.6 another therapeutic approach is a 
Motor- Relearning Program (MRP). MRP treatment 
is planned based upon the kinematic analysis of 
the task through  which missing component of the 
task is determined. Initially, training is focused on 
the practice of the missing component. Later the 
missing component is incorporated into the task 
and the whole task is repeated.6 Previous study has 
suggested that MRP is effective in enhancing upper 
extremity function.7 Evidence has also suggested that, 
the strategies which impose the training related to 
functional activity is superior compared to others.8

Even though these techniques use the functional 
activities as a training component after stroke 
and have shown some degree of improvement 
in functional domain of upper extremity, there is 
paucity of literature on, which technique optimizes 
motor performance. Given this gap in the literature, 
study is needed to elucidate and compare the efficacy 
of Constraint Induced Movement Therapy (CIMT) & 
Motor Relearning Program (MRP) on upper extremity 
function in sub-acute hemiparetic patients.

METHODS

The study was approved by institutional ethical 
commi�ee. Wri�en informed consent was obtained 
from all the participants after fulfillment of inclusion 
and exclusion criteria. Inclusion criteria for this 
study were: participants with Sub-acute stroke (Sub-
acute stroke is defined as stroke from first week to 
six months.)9 Ischemic brain injury or intra cerebral 
hemorrhage confirmed by CT scan or MRI, Grade 2 
Brunnstrom’s voluntary control of the affected upper 
extremity, Motor Activity Log scores more than 2, 
Mini Mental Status Examination score > 24. Exclusion 
Criteria: Behaviorally disturbed or other psychiatric 
problems, Visual disturbances or visual neglect, 
Orthopaedic or arthritic condition interfering with 
upper extremity function, severe cardiopulmonary 

disease, recurrent stroke or any other neurological 
deficit that compromises with their ability to comply 
with the study. 

 45 Participants from two tertiary care hospitals 
were randomly allocated in group A and B by using 
envelop method. Three main valid and reliable 
outcome measures were used in this study Nine 
Hole Peg Test 10, Motor activity log11Fugl Mayer 
performance measure 12 Group A received constraint 
induced movement therapy (CIMT) The unaffected 
extremity was constrained and functional training 
was used for the unaffected extremity.13 Unaffected 
upper extremity was constrained for 80% of working 
hours by using padded sling.14 The affected side 
extremity was treated with a task oriented approach 
for 3 hours, which consist of the performances of the 
task related to the functional activities.15 Group B 
received Motor Relearning Program. MRP focuses 
on the improving the motor control through the 
relearning of the functional activities. Correction 
of those abnormal pa�erns of movement is done 
with repeated practice of the task which facilitate 
the refinement and development of the new motor 
program.16 The training emphasis all upper extremity 
functions involving all the joint and different body 
positions. MRP group was treated for 30 minutes. 
Both the group received 14 days intervention.

RESULTS 

Statistical analysis – Series of analysis were 
conducted using SPSS 13 by the statistician who was 
blinded about the groups.  The  significance level  was 
set at p<0.05. As  the data were normally distributed 
based on the demographic characteristics paired t-test 
was utilized to assess the difference between the pre 
and post treatment session of different outcomes. The 
pre and post values of all 3 outcomes were compared 
within and between two groups by using t- test and 
Paired t- test. 

Group Characteristic - The mean age of the 
participants in Group A was 64.6±11.7 years, and 
in Group B were 62.3±14.4 years. The mean BMI 
in group A and group B was 25±3.2 and 24.2±4.4 
respectively. There was no statistically significant 
difference between the mean age and BMI of both 
the groups. Thus, the demographic data of the two 
groups were matched. 
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Table: 1 Demographic Data

Groups
Gender Age wise distribution

Mean age Mean 
Height

Mean 
Weight

Mean 
BMIMale Female

A 12 08 02 02 00 16 64.6±11.7 1.54±0.1 65.2±12.0 25±3.2
B 08 12 02 03 01 14 62.3±14.4 1.59±0.1 62.6±15.5 24.2±4.4
t value 0.54 0.081 0.52 0.60
p value 0.20 0.86 0.59 0.936 0.56 0.54

Group difference on Nine Hole Peg Test - The 
mean score for NHP in Group A was 488.5±106.5 
and for Group B was 460.5±127 seconds during the 
baseline assessment. Whereas after intervention the 
NHPT score for two groups reduced to 450.5 ±105. 95 
and 429 ± 125.7 for group A and group B respectively. 
There was no significance difference between pre and 
post scores in group A and group B. (Table 2)

Group difference in Motor activity log: In 
pre intervention average score of MAL for Group 
A& Group B were 1.3± 6.5, 1.4 ±0.58 respectively. 
Post intervention the average scores for Group A 
was 1.93±0.6 & for Group B was 2.40 ±0.62. When a 
comparison was made between the pre and post test 

value, result showed significant statistical difference 
in MAL score in both the group (P<0.001). Even 
though there was significant improvement in both 
the groups, with be�er improvement in group A 
compared to group B. (Table 2)

Group difference on Fugl- Meyer Performance 
Scale: Pre intervention score of Fugl- Mayer 
performance measure of Group A was 82.7 ±10. 6 and 
of Group B was 89.9± 17.76. Whereas post intervention 
score for Group A was 90.7 ±11.8, Group B was 97.6 
±19.8. Intra group comparison shows significant 
improvement in both the groups. Intergroup analysis 
shows no significant difference between Group A and 
Group B with ‘p’ value 0.18. (Table 2)

Table 2 NHPT, MAL, and FMPM Pre and post values.

Groups

NHPT MAL FMPM

Pre Post

t P

Pre Post

t p

Pre Post

t p
Mean value Mean value Mean 

value
Mean 
value Mean value Mean 

value

A 488.5±106.5 450.5±105.9 1.13 0.78 1.3±6.5 1.93±0.6 3.51 0.001 82.7±10.6 90.7±11.8 2.23 0.031

B 460.5±127.01 429.0±125.7

0.265 0.435

1.40±0.58 2.40±0.62

5.26 0.001

89.9±17.76 97.6±19.8

1.30 0.201t 0.75 .584 0.574 2.416 1.544 1.344

p 0.45 .562 0.569 0.02 0.3 0.186

(MAL - Motor activity log, FMPM- Fuglmeyer performance measure, NHPT – Nine hole peg test)

DISCUSSION 

Limitation in upper extremity function after 
stroke makes the stroke survivor, dependent in their 
day to day activity, hence emphasis was given to train 
the activities of daily living related to upper extremity 
and dexterity function of the hand in the present study.  
A study has shown that, practice of functional task 
enhances the rate of recovery in the activities related 
to daily living.17 Active participation and self-reliance 
to perform the task help the participants in motor 
learning.16 Participants in both the group practice 
the task repeatedly. Repeated practice of functional 

training leads to improvement in performance related 
to functional activities, that is in line with our study.18 
Feedback is given in terms of number of repetitions 
per unit of time or time required to perform a set of 
task. The study has suggested that use of feedback 
help to form the association between performance 
and outcome and motivate the participants to practice 
the task repeatedly.19

Mean age of participants in Group A was 64.6 
years and in Group B was 62.3 years. So, there were 
no significant age differences between the groups. 
The study has suggested an inverse relation between 
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age & outcome of rehabilitation program after 
stroke.20So the outcome of this study is not affected 
by the participant’s age. Study participants in this 
study were ranging from 3 to 6 months from the 
onset of stroke, which supported by previous excite 
randomized clinical trial on the effect of Constraint-
Induced Movement Therapy on Upper Extremity 
Function which shows the significant functional 
improvement in sub-acute phases of stroke.21A 
study suggests that motor recovery during the first 3 
months after stroke is associated with increased motor 
excitability of the affected cerebral hemisphere. 22 The 
result of the study showed a significant difference 
in performance of NHPT. There was no statistical 
significance in inter and intra group comparison, 
but CIMT group showed more clinical significant 
improvement compared to MRP group. Evidence 
suggests that during the acute post-stroke phase, 
participants with stroke found difficult to perform 
activities by affected extremity.23This is because of a 
natural and spontaneous reliance on the contralateral, 
relatively unimpaired limb to perform most tasks of 
daily living. Once the cortical suppression occurs, 
after substantial neurological injury subsides 
improved motor activity is possible. CIMT may not 
be changing actual movement potential, but may 
be changing behavior pa�erns, so that individuals 
are willing to use their limbs more, thus achieving 
their real movement capabilities. The present study 
showed statistical significant improvement for the 
MAL and the Fugl Mayer performance measure of 
the upper extremity in the CIMT as compared to 
the MRP group in which significant improvement 
was found only in MAL. There was no statistical 
significant difference seen in both the groups for 
the NHPT. In the present study the CIMT group 
was given 3 hours of training, whereas in the MRP 
group training was given for 30 minutes. In the CIMT 
group real time objects were used for performing the 
ADL activity to over come synergy pa�ern during 
practice session. The study suggests that the use of 
real time objects focused the individual’s a�ention 
to them which enhanced the learning. 24 The overall 
improvement for the CIMT group may be a�ributed 
to two reasons, repetitive practice of functional task 
leads to cortical reorganization, and repeated use 
of compensatory strategies rather than promoting 
appropriate movement control during functional use 
of the impaired limb facilitate the motor and sensory 

recovery of the hemiplegic limb. Major limitations of 
the study were small sample size. Subjects could not 
be followed up on completion of the treatment. 

CONCLUSION 

Upper extremity function improved significantly 
from both CIMT and MRP. The CIMT is more effective 
as compared to MRP for upper extremity functions.

Acknowledgement - Nil

Source of Funding - Self

Conflict of Interest – Nil

REFERENCE 

1. Fiona C. Stroke in India, .South Asia Network 
for Chronic Disease; Heart 2008; 94: 16-26.

2. Martha M,Sara M, Angela C, David S,Deirdre 
R.Modified Constraint-Induced Movement 
Therapy for Elderly Clients With Sub-acute 
Stroke.  American Journal of Occupational 
Therapy July/August 2011; 65 (4): 409-418.

3. Joseph P, Alan L, Richard S, Janis D. 
Upper-Extremity Stroke Therapy Task 
Discrimination Using Motion Sensors and 
ElectromyographyIEEE:  Transaction on neural 
system and rehabilitation engineering 2008 ;16: 
1-7

4. Jill W; Sandy M, Kenneth HC, Richard F. 
Repetitive Bilateral Arm Training With 
Rhythmic Auditory Cueing Improves Motor 
Function in Chronic Hemiparetic Stroke: Stroke. 
2000; 31:2390-2395

5. Julius p, vikramsheshadri. Upper limb 
discordination in hemiparetic stroke: implication 
for neurorehabilitation. stroke rehab 2001; 32(56): 
1-12

6.  Carr S, Roberta B.  A motor relearning program 
for stroke. 2nd ed. Second. London: William 
Heinemann Medical Book; 1987. P. 43-71

7. Steven L, Wolf S, Carolee J, Winstein, Philip M, 
Edward T, PhD Gitendra U, David M, Carol 
G, Kathye E. Effect of Constraint-Induced 
Movement Therapy on Upper Extremity 
Function 3 to 9 Months After Stroke: JAMA. 
2006; vol 296:2095-2104 

8. Woldag H, Hummelsheim H. Evidence-based 



 74       Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1  Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             75  

physiotherapeutic concepts for improving arm 
and hand function in stroke patients: a review. J 
Neurol. 2002;249(5):518-528

9. StollerO, de Bruin ED, Schuster-Amft 
C, Schindelholz M, de Bie RA, Hunt KJ. 
Cardiovascular rehabilitation soon after 
stroke using feedback-controlled robotics-
assisted treadmill exercise: study protocol of a 
randomized controlled pilot trial. Trials. 2013 
Sep 22; 14:304...

10. Lin KC, Chuang LL, Wu CY, HseiehYM,Chang 
WY.  Responsiveness and validity of three 
dexrous functional measures in stroke 
rehabilitation. J Rehabil Res Dev. 2010;47(6):563-
71

11. Uswa�e G, Taub E, Morris D, Light 
K, Thompson PA. The motor activity Log-28: 
assessing daily use of the hemiparetic arm after 
stroke. Neurology. 2006 Oct 10; 67(7):1189-94.

12. Sanford J, Moreland J, Swanson LR, Stratford 
PW, Gowland C. Reliability of the Fugl-Meyer 
assessment for testing motor performance in 
patients following stroke. PhysTher. 1993 Jul; 
73(7):447-54.

13. Gro�a JC, Noser EA, Ro T, Boake C, Levin 
H, Aronowski J, Schallert T. Constraint-induced 
movement therapy. Stroke. 2004 Nov; 35(11 
Suppl 1):2699-701.

14. Chan DY, Chan CC, Au DK. Motor 
relearning programme for stroke patients: a 
randomized controlled trial. Journal clinical 
rehabilitation 2006; 20(3):191-200.

15. Taub E, Griffin A, Nick J, Gammons K, Uswa�e 
G, Law CR. Pediatric CI therapy for stroke-
induced hemiparesis in young children. 
DevNeurorehabil. 2007 Jan-Mar;10(1):3

16. GajananBhalerao, Vivek Kulkarni, 
ChandaliDoshi, SavitaRairikar, Ashok Shyam, 
ParagSancheti. Comparison of motor relearning 
programme versus bobath approach at every 
two weeks interval for improving activities 
of daily living and ambulation in acute stroke 

rehjabilitation. International Journal of Basic 
and Applied Medical Sciences. 2013 Vol. 3 (3) 
September-December, 70-77

17. Kwakkel G, Wagenaar RC, Twisk JW, Lankhorst 
GJ, Koetsier JC. Intensity of leg and arm training 
after primary middle-cerebral-artery stroke: a 
randomised trial. Lancet. 1999 Jul 17; 354(9174):
191-6.

18. van der Lee JH, Snels IA, Beckerman 
H, Lankhorst GJ, Wagenaar RC, Bouter LM 
Exercise therapy for arm function in stroke 
patients: a systematic review of randomized 
controlled trials.ClinRehabil. 2001 Feb;15(1):20-
31.

19. Salmoni AW, Schmidt RA, Walter CB. 
Knowledge of results and motor learning: 
a review and critical reappraisal. Psychol 
Bull. 1984 May;95(3):355-86.

20. Boake C, Noser EA, Ro T, Baraniuk S, Gaber 
M, Johnson R, Salmeron ET, Tran     TM, Lai 
JM, Taub E, Moye LA, Gro�a JC, Levin HS. 
Constraint-induced movement therapy during 
early stroke rehabilitation. Neurorehabil Neural 
Repair2007; 21:14 -24

21. Torbis K. Body Mass Index and the risk of stroke 
in Men. Arch inter med 2002;162: 2557 -2562.

22. Steven LW, Carolee J, Winstein J. Philip M, 
Taub E, Gitendra U, David M, Carol  G Kathye 
EL, Deborah N.  Effect of Constraint-Induced 
Movement Therapy on Upper Extremity 
Function 3 to 9 Months After Stroke: JAMA  2006 
November 1; 296 

23. Small S L, Hlustik, P, Noll D C, Genovese C, 
Solodkin a. (2002). Cerebellar hemispheric 
activation ipsilateral to the paretic hand 
correlates with functional recovery after stroke. 
Brain: a journal of neurology 2002; 125(7):1544 
-57. 

24. Totsika V, Wulf G. The influence of external and 
internal foci of a�ention on transfer to novel 
situations and skills.Res Q Exerc Sport. 2003 Jun; 
74(2):220-5.



 Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             77  

Relationship between Body Mass Composition 
and Primary Dysmenorrhoea

Snehalata Tembhurne1, Amritkaur2, Mahesh Mitra3

1B.P.T, 2Assistant Professor, 3Professor, NDMVP College of Physiotherapy, Nashik

ABSTRACT

Introduction: A healthy menstrual cycle is a sign of women’s sound health.Various variables may 
influence the length and regularity of menstrual cycle. Studies have revealed that menstrual cycle 
abnormalities may be associated with psychological stress,  lack of physical exercise, alteration in 
body composition, body weight, and endocrine disturbances,h.Sigher estrogen levels as seen in obese 
females,hence there is a urgent need to find out the relationship between variations in body mass 
composition(BMI & body fat%) with menstrual abnormalities like primary dysmenorrhoea.

Aim- To find out relationship between body mass composition and primary dysmenorrhea.

Objective - 1. To check whether there is any association between body mass index and primary 
dysmenorrhoea.2.To check whether there is any association between body fat percentage and primary 
dysmenorrhoea.

Method- The study was conducted over a period of 6 months with 90 samples selected on random 
basis. The procedure was explained to the participant and a wri�en consent was taken thereafter. 
The participant was made to stand on the BODY COMPOSITION SCANNING MONITOR, which 
scanned the physical profile of the participant (height, weight, BMI, body fat percentage & visceral 
fat).Thereafter, the candidate was asked about her menstrual irregularities and was asked to grade 
her level of dysmenorrhoea (if present) using the VERBAL DIMENSIONAL DYSMENORRHOEA 
SCALE.The relationship between body mass composition (i.e- body mass index and body fat %) and 
primary dysmenorrhea among the female candidates was then found by using the chi square test of 
association.

Result- Chi square test of association was performed to find out the asscociation between body mass 
index and primary dysmenorrhea & association between body fat % and primary dysmenorrhoea.The 
chi square value for accocition between body mass index and primary dysmenorrhea was 38.63@ df=4) 
with a p value=0.00000008 i.e. p<0.001 which was highly statistically significant.the chi square value for 
the association of body fat % and primary dysmenorrhea was chi square value=30.09 @ df=4, the P value 
was obtained as 0.000004 i.e.  (p<0.001) which was highly statistically significant.

Conclusion- Thus we conclude that, there exists a significant relationship between body mass 
composition and primary dysmenorrhea. Also as the study shows that as the value of Body mass 
index and body fat percentages goes on increasing in females the severity of development of primary 
dysmenorrhea also increases.

Keywords- Body mass index(BMI), Body fat percentage,Body composition screening monitor.

INTRODUCTION

A healthy menstrual cycle is a sign of women’s 
sound health.Various variables may influence the 
length and regularity of menstrual cycle. Problems 
like primary dysmenorrhea, irregular menstruation 
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are commonly seen.1

Dysmenorrhea is defined as cramping pain in 
the lower abdomen occurring just before or during 
menstruation that interferes with the activities of 
daily living.2 Primary dysmenorrhea is  defined as 
cramping pain in the lower abdomen occurring 
just before or during menstruation,2 in the absence 
of other diseases such as endometriosis, pelvic 
pathology ,fibroids or any other pathology .along 
with the abdominal cramps primary dysmenorrheal 
is characterized by other symptoms like feeling of 
pressure in the abdomenPain in the hips , lower 
back, and inner thighs, nausea, fatigue etc.2,3Primary 
dysmenorrhea is caused by myometrial activity 
resulting in uterine ischemia causing pain.This 
myometrial activity is modulated and augmented by 
prostaglandin synthesis . Uterine contractions can last 
many minutes and may produce uterine pressures 
greater than 60 mm Hg. Multiple other factors may 
play a role in the perception and the severity of the 
pain.1,2,7

On the other hand secondary dysmenorrhea is 
pain that is caused by a disorder in the woman’s 
reproductive organs, such as endometriosis, 
adenomyosis, uterine fibroids, or infection.3 Pain 
from secondary dysmenorrhea usually begins 
earlier in the menstrual cycle and lasts longer than 
common menstrual cramps. The pain is not typically 
accompanied by nausea, vomiting, fatigue, or 
diarrhea.3

Studies have revealed that menstrual cycle 
irregularities and abnormalities may be associated 
with psychological stress, physical exercise, alteration 
in body composition, body weight, and endocrine 
disturbances 1.Also in obese individuals there is higher 
generation of prostaglandins(PG alpha 2),which is 
responsible for higher occurrence of dysmenorrhea 
in obese individuals.5 Again obese individuals have 
high fat so higher amount of estrogen circulating in 
the body, this leads to a phenomenon called called 
“estrogen dominance” 6 There are many factors that 
contribute to estrogen dominance including hormone 
therapy, environmental estrogens (i.e. xenoestrogens), 
stress, high amount of adipose tissue and glandular 
dysfunction. Both these factors increase the risk of 
obese individuals to have dysmenorrhea.6

So, there is a urgent need to assess the relationship 
between variations in body mass composition (BMI 
& body fat %) with menstrual abnormalities like 
primary dysmenorrhea

The purpose of this study is to create awareness 
about the significance of BMI and body fat 
percentage, evaluate and scrutinize the sensitivity 
deflections with abnormal BMI & body fat percentage 
on menstrual cycle pa�ern and abnormalities like 
primary dysmenorrhea.

Aim and objective of this study is to find out 
relationship between body mass composition and 
primary dysmenorrhea and to check whether any 
significant association exists between obesity and 
overweight with menstrual irregularities and primary 
dysmenorrhea. 

MATERIAL & METHOD

It was across-sectional study conducted on 90 
female’s subjects between age group 16-25 years.

INCLUSION CRITERIA

• Females between the age group 16-25 yrs.

• Nulliparous females.

• Participants willing to participate in the study 
with the wri�en informed consent taken.

EXCLUSION CRITERIA
• Females with pathological conditions like 

polycystic ovarian disease.

• Females with uterine or ovarian tumors.

• Females below 16 & above 25 years.

• Females with secondary dysmenorrhea.

• Females with acute or chronic pelvic pathology

• Females taking any psychotherapeutic drugs and 
oral contraceptives.

• Females refusing to participate in the study.

OUTCOME MEASURES
• Body mass index and body fat percentage.

• Verbal dimensional dysmenorrhea   scale

PROCEDURE

The study was conducted over a period of 6 
months with 90 samples selected on random basis. 
The procedure was explained to the participant and a 
wri�en consent was taken thereafter. The participant 
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was made to stand on the BODY COMPOSITION 
SCANNING MONITOR, which scanned the physical 
profile of the participant (height, weight, BMI, body 
fat percentage & visceral fat).Thereafter, the candidate 
was asked about her menstrual irregularities and 
was asked to grade her level of dysmenorrhoea 
(if present) using the VERBAL DIMENSIONAL 
DYSMENORRHOEA SCALE.The relationship 
between body mass composition (i.e- body mass 
index and body fat %) and primary dysmenorrheal 
among the female candidates was then found by 
using the chi square test of association.

Fig1 showing subjects standing on body mass scanning 
monitor for assessment of body mass compositon (BMI 
and Body fat %)

Fig2 showing subjects standing on body mass scanning 
monitor for assessment of body mass compositon (BMI 
and Body fat %)

RESULT 

The result of the above study that is the 
relationship between body mass composition (Body 
mass index & body fat %)and primary dysmenorrhea 
was calculated by using the chi square test of 
associationAfter conducting the overall study it 
was seen that the prevalence of menstrual cycle 
irregularities is seen in 33/90 females i.e. (36.6%) of 
the females, while regular menstrual cycle pa�ern is 
seen in 57/90 females. From among total   90 females, 
the presence of dysmenorrhea is seen in 76 females 
i.e. in (84.5%) females while absence of dysmenorrhea 
is seen in 14 females i.e. in (15.5%) females

Table 1 shows BMI-out of the total 90 
females, 8 females are found with bmi <18.5 
i.e.(underweight)53 females were found with BMI 
between 18.5-24.9(normal range),14 females were 
found with BMI between 25-29.9,3 females were 
found with BMI between 30-35.9,5 females were 
found with a BMI between 36-39.9 while 7 females 
are seen with a BMI of 40 and above.

 BMI
No of females in each
bmi group

percentage of 
females

<18.5 8 8.88%

18.5-24.9 53 58.88%

25-29.9 14 15.55%

30-35.9 3 3.33%

36-39.9 5 5.55%

>40 7 7.77%

Table -2 shows the Severity of dysmenorrhea in females with primary dysmenorrhea-

Total females with 
dysmenorrhea 

Grade o on 
dysmenorrhea scale 

Grade 1 on 
dysmenorrhea scale 

Grade 2 on 
dysmenorrhea scale 

Grade3 on 
dysmenorrhea scale 

76(84%) 8(11%) 23(30%) 19(25%) 26(34%) 

Association of body fat% with Primary 
dysmenorrhea-For obtaining this association we 
performed the Chi Square test for which (chi square 

value=30.09 @ df=4   the P value was obtained as 
0.000004 i.e.  (p<0.001) which is highly statistically 
significant value hence the association between body 
fat% and primary dysmenorrhea is significant.
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Table 3 shows the Association of body fat% with Primary dysmenorrhea –

Body fat% 
No of females with 

dysmenorrhea 

Dysmenorrhea severity 

grade(0+1) 

Dysmenorrhea severity 

grade 2 

Dysmenorrhea 

severity grade 3 

<30 
50(65.7 
%) 

25(50%) 12(29%) 13(26%) 

31-39 21(27.6%) 8(36.66%) 5(22.7%) 8(36.36%) 

>40 5(6.57%) 0 1(20%) 4(80%) 

Association between BMI and Primary dysmenorrhea –Chi square test was performed to get this result for 
which (chi square=38.63@ df=4) with a p value=0.00000008 i.e. p<0.001 which is highly statistically significant.

Table 4  showing distribution of bmi with severity of dysmenorrhea-

Bmi No of females with 
dysmenorrhea Gr(0+1) Gr 2 Gr 3 

18.5-24.9 42 24   (57.14%) 12   (28.57%) 6 (14.28%) 

25-29.9 13 8   ( 61.5%) 3   (23.07%) 2 (15.38%) 

>30 12 0 (0%) 2   (16.66%) 10 (83.33%) 

Hence the association between BMI and Primary dysmenorrhea is significant.

DISCUSSION

 The objective of this study was to find out 
relationship between body mass composition (BMI & 
Body fat %) and primary dysmenorrhea. For which a 
randomized selection of 90 females between the age 
group of 16-25yrs was done and informed consent 
was taken from all participants. The individual height 
of the participant was measured using an inch tape 
,thereafter the Body  composition scanning monitor 
was used to assess the body  mass composition and 
the physical profile of the participant, out of the total, 
participants with presence of dysmenorrhea were 
asked to record the severity of dysmenorrhea on the 
verbal dimensional dysmenorrhea scale. 

After carrying out this study it was seen 
that menstrual irregularities were seen in higher 
proportion in females with BMI in higher ranges 
(36-39.9 &< 40).Also females who have higher total 
body fat%(35-39 & 40%),have higher percentage of 
irregular menstrual cycle pa�erns.

With respect to severity of dysmenorrhea it is 
seen that as the value of BMI increases the severity 
of dysmenorrhea increases such that maximum no of 

females with BMI (30) are seen with grade 3 on the 
dysmenorrhea severity scale.

With respect to body fat% it is seen that as the 
percentage of body fat goes on increasing the severity 
of dysmenorrhea increases such maximum no 
females with body fat% of(31-39 & above 40) are seen 
with grade 3 on dysmenorrhea severity scale.

Researches have proved that higher Body 
mass index and higher body fat% possess a 
significant threat to the presence and severity of 
dysmenorrhea.6,7,10 According to researcher F Haider 
(2000),overweight and obesity increase biosynthesis 
of prostaglandins,(which are primarily responsible 
for myometrial hyperactivity. 1,2,3

Increase in myometrial activity causes increased 
muscular contractions. As the uterus contracts more 
strongly, it can press against nearby blood vessels, 
cu�ing off the supply of oxygen to the muscle tissue 
of the uterus.2, 4 Pain results when part of the muscle 
briefly loses its supply of oxygen. Along with this other 
hormonal disturbances (estrogen) and imbalances 
in obese individuals may contribute to severity 
of dysmenorrhea and menstrual irregularities.14, 
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15 Adipose tissue is the chief producer of sex 
hormones like estrogen apart from ovaries.In obese 
individuals there is increased amount of fat ,which 
leads to increased production of estrogen circulating 
throughout the body. When there is too much excess 
estrogen circulating in the body, this is referred to as a 
condition called “estrogen dominance.”10, 11.  There are 
many factors that contribute to estrogen dominance 
including hormone therapy, environmental estrogens 
(i.e. xenoestrogens), stress and glandular dysfunction. 
9, 10, 11

Estrogen dominance in obese females is known 
to cause a whole host of  menstrual irregularities, 
alterations in menstrual cycle pa�ern, abnormalities 
like primary dysmenorrhea and secondary 
dysmenorrhea resulting from pathologies like tumors 
of reproductive organs.9,10,11,12 Reproductive cancers 
like cancer of the breast, ovaries and cervix since these 
cancers depend on estrogen to develop and multiply 
are also common.6 Effects of estrogen dominance-
increased fluid retention, endometriosis, fibroids, 
increased risk of developing polycystic ovarian 
disease, increased risk of dysmenorrhea.12

 The problems like overweight and obesity thus 
require careful a�ention and the     importance of 
regular exercise and nutritional habits (dietary habits) 
needs to be explained to the individual.10, 13. Aerobic 
conditioning exercises along with regulated dietary 
habits will help to combat the problems of obesity 
and excessive body fat percentage, thus preventing 
the occurrence of menstrual irregularities and 
abnormalities of primary dysmenorrhea.11, 13

CONCLUSION

Thus we conclude that, there exists a significant 
relationship between body mass composition and 
primary dysmenorrhea. Also as the study shows 
that as the value of Body mass index and body 
fat percentages goes on increasing in females the 
severity of development of primary dysmenorrhea 
also increases.

LIMITATIONS 

• Small sample size

• Single study se�ing (MVP hospital and 
research centre)

• Only subjective evaluation of the participant 
done, so the presence or absence of dysmenorrhea 
will vary subjectively.

• Other dimensions like relationship of body 
mass composition with menstrual irregularities and 
other abnormalities are not carried out in the study.

Small study duration
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ABSTRACT

Objectives: Effectiveness of McKenzie exercises versus general conditioning exercises in low back 
pain.

Method: The study was conducted on 60 adults with low back pain at physiotherapy department at 
Institute of Physical Medicine & Rehabilitation, Dow University of Health Sciences. Informed consent 
was taken from each patient. Data was collected through structured questionnaire. The data feeding 
analysis was done on computer package SPSS Version 16.Sixty patients were randomly selected on 
convenience base. These patients with low back pain on same medications were divided into two 
groups in such a way that group A consists of 30 patients who received general conditioning exercises 
for two weeks. Group B consist of 30 patients with low back pain who received McKenzie exercises 
for two weeks. Their pain was measured on the basis of visual analog scale on initial assessment and 
reassessed on same scale after two weeks.

Result:  Sixty patients with low back pain were included in this study over a ten months period. There 
were 70% males and 30% females with a mean age of 35.9+ 5.6 years. After the completion of the study 
the result showed that Group B patients who had McKenzie exercises protocol made be�er progress 
with the P value of 0.23 ±0.43, as compared to Group A patients who had general conditioning exercises 
with the P value of 2.6 ±1.1.

Conclusion:  McKenzie exercises were found to be effective, easy to administer with minimal side 
effects resulting in reduction in pain intensity in patients suffering from low back pain as compared to 
patients undergoing general conditioning exercises of back.

Keywords: McKenzie exercises, general conditioning exercises

INTRODUCTION

Low back pain refers to pain felt in lower back 
accompanied by back stiffness, decreased movement 
of the lower back, and difficulty in standing 
straight1.Low back pain is a common musculoskeletal 
disorder affecting 80% of people at some point in their 
lives and the prevalence of low back pain is extremely 
common.2

United Kingdom population studies have 
reported a 1-year period prevalence of low back pain 
of 37.3Mechanical low back pain (LBP) remains the 
second most common symptom in the United States 
about 85% of the US population experience an episode 

of mechanical LBP during their lifetime.4LBP is a 
common problem in the Australian adult population, 
over 10% had been significantly disabled by LBP in 
the past 6 months. In rural North India during June 
2001 to June 2002, 23.09% of the population had low 
back pain.5 According to a recent survey by Gallup 
Pakistan 40% of the Pakistan had low back pain.6

The most common cause of low back pain is 
overuse of the soft tissues. Muscular abnormalities of 
the body develop due to poor posture. Muscles that 
are commonly involved in lower back pain are erector 
spinae group, quadratus luborum, Iliopsoas, gluteus 
medius, Pirifomis, iliotibial band, hamstrings and 
quadriceps. All of these muscles can become short 
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and stiff and cause pain into the lower back.7

McKenzie concept of low back pain has benefits 
of self-treatment, constant self-assessment, patient 
independence and control over their low back pain.8 

This concept divides low back pain into postural 
syndrome, derangement and Dysfunctioning 
syndrome. In postural syndrome pain is felt in the 
lower back, however, there is no significant damage 
or trauma to the tissues. Patients with postural 
syndrome only experience an ache or pain during 
activities placing sustained stress on normal tissue.2, 

9 The dysfunction syndrome is the condition in which 
shortening of muscles reduces the loss of mobility 
and can causes pain at end range of the movements. 
Derangement syndrome is the condition in which the 
normal resting position of the articular surfaces of 
two adjacent vertebrae is disturb. This change will 
affect the ability of the joint surfaces to move in their 
normal relative movements.8, 10, 11

According to Ann C.et al.UK, McKenzie approach 
is one of the most frequently used exercises program 
for back pain.3

The general conditioning exercises are core 
stability exercises. It has nine components which 
includes Flexibility- the ability to achieve an extended 
range of motion, Local Muscle Endurance - a single 
muscle’s ability to perform sustained work, Strength 
- the extent to which muscles can exert force by 
contracting against resistance, Balance - the ability 
to control the body’s position, Co-ordination - the 
ability to combine the exercise components by which  
effective movements can  achieved ,Agility - the ability 
to perform a series of explosive power movements in 
rapid succession in opposite directions,  Strength 
Endurance - a muscle’s ability to perform a maximum 
contraction time after time ,Power - the ability to 
exert maximum muscular contraction instantly in 
an explosive burst of movements. Cardiovascular 
Endurance - the heart’s ability to deliver blood to 
working muscles and increase the ability to use. 12

Jesse A Lieberman from University of North 
Carolina defined general conditioning exercises as 
the prescription of body movements which correct 
impairment, improve musculoskeletal function 
and maintain a state of well-being. It may vary 
from activities restricted to specific muscles of the 

body, to general activities that can improve patient 
condition.13

Michael L. Pollock of American Heart Association 
defined general conditioning exercise programs are 
emphasized on dynamic lower-extremity exercise 
has favorable effects on muscular strength and 
endurance.14 

Christian Larivière from American College of 
Sports Medicine says, If you want to bring about 
physiological change to help the development and 
endurance of back muscles must focus on specific 
muscles groups by conditioning exercises.15

As far as author’s knowledge is concerned there 
is no local study conducted on McKenzie exercises in 
Pakistan.

METHOD

This experimental study was conducted 
on 60 adults who a�ended therapy sessions in 
Physiotherapy department of Institute of Physical 
Medicine & Rehabilitation, Dow University of Health 
Sciences. A randomized controlled trial was done 
with a 2 weeks follow-up conducted from Jan 2011 
to June 2011.Informed consent was taken from each 
patient, the data was collected through structured 
questionnaire and feeding analysis was done on 
computer package SPSS Version 16. Patients were 
randomly selected on convenience bases and were 
screened and diagnosed prior to therapy. Eligible 
participants were on same drugs and divided into 
two equal groups for therapy programme based 
on the McKenzie method and general conditioning 
exercises of low back pain for 2 weeks. Their pain 
was measured on the basis of visual analog scale on 
initial assessment and reassessed after two weeks 
post therapy.

RESULT 

Over the period six months sixty patients with 
low back pain were included in the study.  There 
were 73% males and 27% females with a mean age 
of 35.9+ 5.6 years. After the completion of study 
the result shows that Group B received McKenzie 
exercises is more effective with the value of 0.23 ±0.43, 
as compared to Group A which received general 
conditioning exercises was least effective with the 
value of 2.6 ±1.1
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Tables: 1.1 The Comparison of Pre and post 
Assessment between means and standard deviation 
of visual analog scale (Table 1).

 Group-A Group-B

Before 4.2 ±1.02 4.1 ±1

After 2.6 ±1.1 0.23 ±0.43

P-Values < 0.0001 < 0.0001

*P<0.05 considered as significant using paired 
t-test

Tables: 1.2: Distribution in Study Groups 
(Table 2).

Gender
Group-A Group-B

Cases Percen-
tages Cases Percentages

Male 20 66.7 22 73.3

Female 10 33.3 8 26.7

DISCUSSION

The result provides by Bruce F Walker. Australia 
that McKenzie therapy results in a decrease in 
short-term (<3 months) pain and disability for low 
back pain patients compared with other standard 
treatments since twenty years.12 However, our 
findings also suggest that McKenzie exercise therapy 
reduce patient’s self-reported pain more effectively 
immediately after the end of two weeks on visual 
analogue scale.

According to the study conducted in India, 
repetitive lumbar region exercises are recommended 
by McKenzie have been used in the assessment and 
management of low back pain.14

Study conducted in Australia by Dixon ASJ, 
The addition of the McKenzie method to first-line 
care which includes rest and medications may be 
worthwhile in low back pain because they found 
that participants in the First-line Care Group sought 
more additional care than the McKenzie Group which 
threaten the internal validity of the study because the 
primary interest was in the effects of the McKenzie 
method in the first 3 weeks.16

Nachemson from Sweden proves that it’s 
important to reduce biomechanical load on spine 

when treating low back pain.17 Gracy et al conducted 
a study in Ireland which proves that McKenzie 
exercises are at best in reducing the biomedical load 
on spine.18

Bigos S, et al. conducted a study which showed 
that General conditioning exercises has numerous 
benefits for the patients with low back pain these 
exercise programs consist of flexibility training 
endurance and resistance which were combined into 
1 exercise session.19

J. Mark Miller and Sco� Herbowy proves that 
McKenzie proposed a classification system for LBP 
labeled as Mechanical Diagnosis and Treatment 
(MDT), The McKenzie Method treating low back 
pain has the greatest support regarding validity 
and reliability and therefore seems to be the most 
promising and result oriented treatment in low back 
pain.20 In 1994Cherkin DC did a systematic review 
concluded that there is insufficient evidence to 
evaluate the effectiveness of the McKenzie Method 
for patients with LBP. A critical concern is that most 
trials had not implemented the McKenzie Method 
appropriately, the common flaw of that study was the 
trialed participants were given the same intervention 
regardless of classification which opposing the 
principles of McKenzie therapy.21

 However our 
study showed that McKenzie protocol of exercises 
according to the classification is more effective and 
result oriented in the patients who are suffering from 
low back pain. 

Ted Dreisinger proves that McKenzie Method is 
successful with treating acute low back pain it is also 
very helpful for those patients with sub-acute and 
chronic back pain.22

Evidence-based clinical practice guideline. 
Philadelphia developed a structure and exact 
methodology for back pain which recommends that 
there is good evidence of treating mechanical low 
back pain by McKenzie method.23 Robin McKenzie, 
a physical therapist in New Zealand noted that the 
spine could provide significant pain relief to the 
patients with mechanical low back pain and allows 
them to return to their normal daily activities.24

CONCLUSION 

A treatment based on the McKenzie method in 
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comparison with general conditioning exercises in 
low back pain produce appreciable additional short-
term improvements in pain.
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ABSTRACT

Introduction: A treatment based classification approach is where subjects are sub grouped to receive 
lesion specific interventions and this study presents similar approach for mechanical lesions of 
shoulder. Research has shown that Treatment Based Classification (TBC) system can enable and aid 
clinical research by identifying evidence based practice and this classification strategy had proven to 
be effective in neck and low back regions.

Aim of the Study: To formulate and establish the clinical utility of a treatment based classification for 
mechanical lesions of shoulder and to aid clinicians by providing a user friendly reasoning algorithm 
for effective patient management.

Methodology: The construction of TBC comprises of 3 steps (i) formulating Treatment Based 
Classification algorithm (ii) content validation by expert opinion and (iii) application on patient 
population. The algorithm enables categorizing the subjects into 7 possible sub groups based on 
unique markers. This case study included 6 subjects for analysis.

Discussion: By using the proposed Treatment Based Classification system, it was evident that the 
process of examination became easy and enables lesion specific interventions to the subjects as directed 
by the significant markers contained in the categorization. All the 6 subjects included in the study were 
benefited by using TBC approach by receiving matched interventions, had significant improvement in 
pain, ROM and shoulder function.

Conclusion: The proposed treatment based classification eases the clinical decision making process 
and effectively categorizes the subjects with mechanical shoulder dysfunction to be able to receive 
matched interventions resulting in be�er outcome.

Keywords: Treatment Based Classification, mechanical lesions of shoulder, shoulder pain.
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INTRODUCTION

Shoulder pain is a functionally disabling 
condition and pure mechanical musculoskeletal 
disorders are common in shoulder region. Out of 
30.13% crudely prevalent musculoskeletal pain in 
south Indian community shoulder pain accounted 

for 25.05%1 . The burden of these disorders includes 
pain, impaired joint, muscle performance and daily 
function which ultimately affect the quality of life. 

Evidence shows that exercise therapy and 
manipulations are effective in treating shoulder 
disorders3,4,5 and to make effective clinical 
decisions aiming to achieve favorable outcome it 
is  recommended to categorize subjects into various 
subgroups. 

A treatment based classification (TBC) approach 
is where subjects receive lesion/impairment specific 
interventions after being sub grouped and found to 

DOI Number: 10.5958/0973-5674.2016.00019.8
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be very effective comparing to non lesion matched 
interventions6.

The clinical presentation with the shoulder 
disorders are complex because of its similarity and 
heterogeneity that makes the diagnosis towards 
confirming the source for existing problem 
more challenging and difficult. The current 
recommendation is to construct a TBC algorithm that 
makes the diagnosis easy as it includes all aspects of 
examination, significant clues and markers that can 
help clinician in accomplishing the above task.

Research has shown that TBC system can improve 
clinical research by identifying evidence based 
practice4 and classification strategy had proven to be 
effective in yielding outcomes for lumbar and cervical 
regions 4, 12. The goal of this model is to improvise the 
clinical decision making abilities of the care providers 
in relation to diagnosis, intervention and prognosis.

One recent study had reported a 98% between-
rater percentage agreement with the use of a 
treatment-based classification (TBC) system 
for shoulder disorder. This indicates that such 
categorization could be used generously by different 
examiners who are considering same patient data, 
with the quest to assist in validation of outcomes 
using TBC system. The purpose of this study is to 
construct and determine the use of treatment based 
classification system, in the management of patients 
with mechanical disorders of shoulder.

METHODOLOGY

Prior to the commencement of the study, ethical 
clearance was obtained from Institutional Ethical 
Commi�ee (IEC), Sri Ramachandra University, IEC 
no.CSP/13/DEC/32/218.

Study Design: Case study

Sample size: 6

Inclusion criteria: Subjects with mechanical 
shoulder dysfunction

Exclusion criteria:  Any recent trauma 

Any previous surgery to shoulder

Neck pain radiating to upper limb

Intolerable pain

Unwilling for screening  

Procedure: This consists of three steps

1. Formulating treatment based classification 
using evidence

2. Validating the content  by obtaining an 
Expert opinion 

3. Using it on patient population

Participants are informed about the nature of the 
study and after obtaining consent were considered 
for inclusion. After initial examination are then 
sub grouped as per the algorithm according to the 
markers obtained in initial examination.

THE ALGORITHM

There are two main broad categorization in the 
algorithm based on the pain intensity.

CATEGORY I: VAS >7

CATEGORY II: VAS <7

The category I uniquely focus on pain control 
after clearing upper quarter disorders confirming 
shoulder pain. The possible objective evaluation 
under this category was SPADI and FABQ. If the pain 
intensity was controlled, there was a possibility of 
shifting the subjects to next category.

The category II was further categorized into:

STIFFNESS > PAIN CATEGORY

PAIN > STIFFNESS CATEGORY

The sub group stiffness > pain was further divided 
to isolate scapular dyskinesis and Glenohumeral ROM 
deficits using  Lateral Scapular Slide Test (LSST), 
Scapular Reposition Test (SRT), Scapular Assistance 
Test (SAT) values and the pa�ern of Glenohumeral 
mobility restriction. The scapular dyskinesia was 
further processed to identify scapular instability 
and immobility to direct appropriate treatment and 
understand the influence of one over the other. The 
Glenohumeral mobility disorders after confirmation 
are addressed directly.

The sub group pain > stiffness was further 
processed to discriminate impingement, instability 
and rotator cuff/labral tears.  After confirmation, 
are directed for appropriate treatment programs 
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wiz..Scapular Stability program, Glenohumeral 
Stability program and surgical consult.

PATIENT CHARACTERISTICS

PATIENT 1: A 29 year old female came with the 
chief complaint of right shoulder pain difficulty in 
lifting, moving shoulder for the past 2 weeks. The 
irritability was severe with pain intensity 8/10 on 
Visual Analogue Scale (VAS).

As the VAS >7 the patient was sub grouped 
under PAIN CONTROL. After one week of treatment 
consisting rest, ultrasound therapy and mild ROM 
exercises with in painful limits, the pain reduced 
considerably measuring 5/10 on VAS. Once the pain 
intensity was reduced the patient was shifted to the 
next tree in the algorithm.

On the 8th visit, the patient was able to perform 
good amount of active ROM with arc of pain 60-
120 degree on frontal abduction comparing to gross 
restriction on the first visit. Lateral scapular slide 
test was positive and there was a difference of 1.9 
cm at all angles of shoulder elevation compared with 
other side. Scapular Repositioning Test and Scapular 
Assistance Test did not influence the symptom.

There was a painful arc, external rotator strength 
was weak and painful and Hawkins Kennedy test 
was symptomatic.

On the basis of above markers the patient was 
grouped under CONDITIONING EXERCISES 
and was treated for 2 weeks with emphasis on 
strengthening of rotator cuff and scapular stabilizers. 
She had improved ROM which became full with no 
pain and the SPADI & FABQ scores improved from 
45 and 39 to 18.75 & 20 respectively.

PATIENT 2:  A 65 years old female came with the 
chief complaints of difficulty in lifting the right arm 
and mild pain in right shoulder for past 16 weeks. The 
pain was gradual onset dull aching and intermi�ent 
in character, aggravated by lifting arm relieved by 
rest, more of night pain with moderate irritability. The 
pain intensity was 5/10 on VAS and the cumulative 
SPADI score was 34 on initial assessment.

Active ROM on first visit showed capsular set 
pa�ern of limitation and with slight improvement in 
abduction range (0-47) on PROM. 

Based on the above markers the patient was 
grouped under MOBILISATION EXERCISES WITH 
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EMPHASIS ON GLENOHUMERAL MOBILITY. 
After 2 weeks of treatment with mobilisation exercises 
the AROM increased to 160 & 70 degree of elevation 
and rotation. She was able to perform grooming 
activities and with SPADI score of 18.

PATIENT 3: A 65 years old male came to physical 
therapy department with pain in left shoulder since 2 
weeks. He had a history of click sound heard while 
lifting the arm overhead to take an object.  The pain 
was sudden onset, stabbing intermi�ent aggravated 
with overhead activities and relieved by rest. The pain 
intensity was 4/10 on VAS with moderate irritability. 
The cumulative SPADI score was 26.9.

On the first visit, there was a painful arc (70 -90) 
on frontal abduction and was able to complete ROM 
with pain. Rotations were full with end range pain.  
The inferior angle of scapula was rotated at resting 
position and there was 2.3 cm difference noted than 
other side from midline. The lateral scapular slide test 
was positive with 2.3 cm at 0, 2.5 cm at 30, 2.6 cm at 
60, and 2.4 cm at 120 degrees of humeral elevation. 
The scapular repositioning test was positive, with 
reduction of symptoms on passive assistance to 
scapular motion.

Based on the above markers the patient was 
grouped under CONDITIONING EXRECISES WITH 
EMPHASIS ON SCAPULAR STRENGTHENING.

After 2 weeks of treatment the patient symptoms 
were improved with SPADI and VAS scores being 
16.4 and 1. 

PATIENT 4: A 25 year old male came with chief 
complaints of pain over left shoulder from past 6 
weeks. He had no history of trauma except for playing 
cricket in the past 2 months. The pain was insidious 
onset dull aching intermi�ent character Aggravated 
with overhead activities of 5 on VAS .

The shoulder ROM was full with pain in end 
ranges with more pain on internal rotation. The 
Inferior angle of scapula was tipped and Lateral 
Scapular Slide Test was positive with 2.1 cm 
difference during shoulder elevation. Scapular 
repositioning test was positive with reduction of 
pain on passive assistance to scapular motion. The 
External rotator strength was weak and painful and 
Hawkins Kennedy test was positive.

Patient was grouped under conditioning 
EXERCISES WITH SCAPULAR STABILISATION. 
After 2 weeks the scapular mobility during elevation 
improved, external rotator strength was strong and 
pain free. The LSST value was 0.8cm on comparison 
with other shoulder on elevation.

PATIENT 5: A 45 year old female came with 
chief complaints of pain in right shoulder and 
difficulty in using her upper limb since 9 weeks. She 
had no history of trauma and known case of Diabetes 
Mellitus for past 2 years and on medication.

The pain was gradual onset catchy & intermi�ent 
in character. Severity was 6/10 on VAS with moderate 
irritability. On examination there was a gross 
reduction in AROM within 90 degree with 5 degree 
difference on passive ROM testing.

Lateral scapular slide test was positive with 1.7 
cm difference & on Scapular Assistance Test the 
Glenohumeral ROM increased beyond 120 degree.

On the basis of above markers, the patient 
was grouped under MOBILISATION EXERCISES 
with emphasis on scapular mobility. After 2 weeks 
the ROM passed 160 degree & patient was able to 
perform functional activities with less pain.

PATIENT 6: A 47 years old male came with 
chief complaints of difficulty in using his left arm 
since 3 weeks for overhead activities. The pain was 
insidious onset pulling intermi�ent aggravated by 
elevation. The pain severity was 5/10 on VAS scale 
with moderate irritability.

In active ROM there was a painful arc with 50 – 80 
degree of abduction and the scapular evaluation was 
normal. There was a painful arc with external rotators 
weakness and positive Hawkins Kennedy test. 

On the basis of above markers, the patient was 
categorised under CONDITIONING EXERCISE 
WITH EMPHASIS ON GLENOHUMERAL 
STABILITY. After 2 weeks of therapy there was 
improvement in range of motion which was full 
and pain free and patient performed his functional 
activities with minimal pain.

DISCUSSION

The proposed Treatment Based Classification 
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(TBC) system for mechanical dysfunctions of shoulder 
classifies patients based on the initial examination 
into seven categories enabling matched interventions 
leading to improved pain, joint and regional function 
as demonstrated by VAS, ROM and SPADI scores.

The results of the present study are in concordance 
with the previous studies done on neck and low back 
region using similar treatment based classification in 
improving function by providing them with matched 
interventions4,12 .   

The current trends in research suggests that to 
achieve a normal functioning shoulder it is important 
to have coupled rotator cuff and scapular activation 
exercises in the rehabilitation. Also evidence suggests 
that manual therapy along with conditioning exercises 
improve function in shoulder impingement2.There 
are many specific exercises being proposed by several 
authors for individual muscles but most of them 
lack significant evidence to be included in a specific 
rehabilitation protocol 2. 

The limitations with the current study was 
no quantitative data obtained for shoulder 
muscle strength evaluation only qualitative and 
there are limited evidence/literature available 
regarding optimal treatment recommendation for 
the management of mechanical dysfunctions of 
shoulder.

With the presented 6 case scenarios it was 
evident that by using the proposed Treatment Based 
Classification system, the process of examination 
became easy and enables matched interventions 
according to significant markers contained in the 
categorization.

 The results seem to support the concept 
that when patients are treated according to matched 
interventions the outcomes are be�er. Also with 
the current study it can be recommended that 
this treatment based approach was favorable in 
improving outcomes and restoring functions among 
subjects with mechanical shoulder dysfunction

CONCLUSION

The proposed treatment based classification 
effectively categorizes the patients and was able to 
direct matched interventions to the subjects with 
mechanical shoulder dysfunction. And this algorithm 

may play a crucial role in increasing the efficacy of the 
treatment and also improves outcomes.

Future studies can be conducted addressing the 
following:

• Algorithm validation.

• Among  large sample population

• Using  objective outcome measures
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ABSTRACT

Objective: To evaluate the effectiveness of total motion release in acute neck pain.

Study Design: A pre- test and post-test pilot study

Outcome Measure: Visual analog scale (VAS), Neck disability index (NDI) and Range of motion. 

Materials & Method: consent form, data collection sheet and goniometer were used.  30 Subjects  in age 
group 18 -45 years clinically diagnosed with Acute neck pain received hot moist pack followed by total 
motion release approach once daily for a total of 7 sessions for 25 minute per session. 

Intervention: total motion release approach along with hot moist heat for seven days 

Results: 30 participants completed the 7 day treatment. There was significant statistical reduction of 
neck pain (p=.000) on comparison between pre and post values of Visual Analog Scale (VAS), and a 
significant statistical reduction of neck disability (p=.000) on comparison between pre and post values 
of Neck Disability Index (NDI). There was also significant increase in cervical range of motion on 
comparison between pre and post values of range of motion. 

Conclusion: Total Motion Release was effective in reducing pain and disability and increasing the 
cervical range of motion in cases of acute neck pain.

 Keywords: Neck pain, total motion release, neck disability, NDI, VAS, goniometer.

INTRODUCTION 

Neck pain is not a disease but, a symptom and 
can be of traumatic or atraumatic origin, and/or 
associated with systemic disease. 1 

Neck pain is common, has a huge impact on 
individuals and their families, communities, health-
care systems, and businesses. There is substantial 
heterogenesity between neck pain epidemiological 
studies. The estimated 1 year incidence of neck pain 
from available studies ranges between 10.4% and 
21.3% with a higher incidence noted in office and 
computer workers. While some studies report that 
between 33% and 65% of people have recovered from 
an episode of neck pain at 1 year, most cases run an 
episodic course over a person’s lifetime and, thus, 
relapses are common.2

The overall prevalence of neck pain in the general 
population ranges between 0.4% and 86.8%; point 
prevalence ranges from 0.4% to 41.5%; and 1 year 
prevalence ranges from 4.8% to 79.5%. Prevalence 
is high in women, developed countries and urban 
areas. Onset and course of neck pain is influenced 
by environmental and personal factors. Most studies 
indicate a higher incidence of neck pain among 
women and an increased risk of developing neck pain 
until the 35–49 year age group.2

Neck pain may be related to soft tissue disorders, 
sustained use or immobility of the neck, structural 
abnormalities, joint degeneration or trauma. Soft-
tissue-related neck pain can be because of  poor 
posture while si�ing or standing, repetitive activity, 
sports injuries, or the presence of an underlying 
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condition such as a cervical disc degeneration or 
cervical disc herniation.1 Other causes include Injuries, 
arthritis, a ruptured or herniated disk, meningitis, and 
fibromyalgia, Atlanto – axial subluxation, cervical 
spondylosis, temporo mandibular joint disorders and 
spasmodic torticollis.3 

TMR was developed by Tom Delanzo – Baker, a 
physical therapist. It is an approach of therapy using 
a series of exercises to balance strength and range of 
motion.4 TMR is a movement oriented technique that 
looks at movement imbalances.5

In TMR the patient will learn simple and easy five 
tests to check movement imbalances or restrictions of 
the five major joint regions of the body—the shoulders, 
spine/rib cage, hips, knees, and ankles—comparing 
one side to the other. The main goal of TMR is to 
balance these five joint regions and eliminate the 
restrictions, because one of these restrictions could 
be the main culprit (cause) of the pain/problem.5   
Exercises are then performed to balance the right and 
left, using a series of repetitions or sustained holds 
on the “good” side and rechecking the “bad” side to 
see how it responded.4 The conditions in which TMR 
is found effective are: neck pain, shoulder pain, back 
pain, hip and pelvic pain. 5

To the best of our knowledge, there is no study 
conducted on effect of Total Motion Release (TMR) 
on acute neck pain in adult population. Hence, the 
present pilot study is designed to study the effect 
of Total Motion Release over the range of motion, 
disability, and pain caused due to acute neck pain.

MATERIALS & METHOD

Population:  Participants of age group 18 -45 
years having acute neck pain from Dr.Prabhakar kore 
hospital and Dr. BMK Ayurvedic hospital, Belgaum.

Study design: pilot study

Sampling design and method: non-probability 
sampling and convenient method

Materials used: consent form, data collection 
sheet, goniometer 

Participants:  Over a period of 3 months 30 
subjects (males and female) with acute neck pain, 
from Dr. Prabhakar Kore hospital and Dr BMC 

Ayurvedic hospital Belgaum were recruited for the 
study. Ethical approval and consent was received. All 
subjects were screened for inclusion and exclusion 
criteria. The inclusion criteria of the subjects were that 
they were between age group of 18 -45 years and were 
willing to participate in the study and had neck pain 
for less than 7 days. Subjects were excluded if they 
had previous history of trauma to cervical region, 
cervical musculoskeletal injuries, and malignancies. 
Before beginning the therapy all subjects were 
thoroughly clinically examined. Additional exclusion 
criteria were visual or auditory handicaps. The 30 
subjects were then assigned to the approach of total 
motion release.

Procedure:  Based on a brief history, the subject 
suffering from neck pain complained about pain and 
disability which affected the educational profile, range 
of motion and socioeconomic status. The active range 
of motion has then been assessed. Treatment included 
assessment time for 15-20 minutes on the first day 
followed by 25minutes of therapy per day for seven 
days.  The Participant is asked to sit comfortably on 
the chair with Therapist si�ing in front. To increase 
the affected side ROM, the participant is asked to do 
the movement on the unaffected side, the movement 
has to be done throughout the range. The participant 
is asked to sustain the range for 15 seconds for three 
times in three different ranges. Then the participant 
is asked to do the movement on the affected side for 
three times holding it for 15 seconds.

OUTCOME MEASURES

 Neck Disability Index (NDI): The Neck 
Disability Index is a modification of the Oswestry 
Low Back Pain Disability Index.6 It is a 10 item 
questionnaire that asks patients to rate how their 
neck pain is affecting the daily living. Each section 
is scored on a 0 to 5 rating scale, in which 0 means 
“no pain” and 5 means “worst pain” all points can be 
summed to a total score. The test can be interpreted 
as a raw score, with a maximum score of 50, or as a 
percentage.

Visual Analogue Scale: A horizontal visual 
analogue scale was used. A 10 cm line was drawn on 
a paper and participants were asked to mark a point 
on the line that best defined the Present pain level, 
where zero indicated no pain and 10 indicated severe 
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pain.7

Goniometry: A Goniometer is a device used to 
measure joint range of motion either active or passive 
range of motion. It can also measure progress in 
return of range of motion during recovery.8

STATISTICAL ANALYSIS

Difference between the values before treatment 
and after was considered as main outcome parameters 
measuring the treatment effect. Data is analysed by 
statistician, blinded to the group. The statistical tests 
used were paired and unpaired t-test. Nominal data 
from subject’s demographic data i.e. age, BMI, pre and 
post values of range of motion were analysed using 
Paired t-test.  Pre and post values of neck disability 
percentage, visual analogue scale were analysed 
using paired t test as well Wilcoxon Signed Rank Test. 
Probability values less than 0.05 were considered 
statistically significant and probability values less 
than 0.001 were considered highly significant.

 RESULT ANALYSIS

30 subjects completed the study. The results 
obtained from t-test showed that there were significant 
differences between pre- and post- treatment values 
of VAS and between pre- and post- treatment NDI 
values and ROM. Paired t-test for the pre- and 
post-  comparisons revealed a significant decrease 
in pain(p=.000) and disability(p=.000) and increase in 
range.  In VAS the mean score on pre session as on 
the first session was 6.98±1.11 which was decreased 
to a mean of  5±1.35 after 7 sessions of treatment. The 
difference in mean VAS is 1.98±0.93 p value by paired 
t test was found to be 11.582 and that by Wilcoxon 
Signed Ranks Test: 2= 4.812was <0.001 which is highly 
significant. A significant decrease in pain was noted 
after treatment (Table No. 1). In Neck Disability Index, 

the mean score on pre session was 39.9±12.06, which 
was decreased to a mean of 28.8±9.93 after 7 sessions 
of treatment.  The p using paired t test was found to 
be 11.128 and then by Wilcoxon Signed Rank Test: 2 = 
4.786 the p value was found to be < 0.001   which was 
highly significant (Table No. 2). In Flexion range of 
motion, the mean score on pre session was 45±4.67, 
which was increased to a mean of 47.3±2.92 after 7 
sessions of treatment. The p value by using paired t 
test was found to be <0.001 which is highly significant. 
In Extension range of motion, the mean score on pre 
session was 56.3±5.01, which was increased to a 
mean of 58±2.94 after sessions of treatment.  The p 
value by using paired t test was found to be < 0.001 
which was highly significant. In Right lateral flexion 
range of motion, the mean score on pre session was 
41±4.49, which was increased to a mean of 43.4±1.95 
after 7 sessions of treatment.  The p value by using 
paired t test was found to be < 0.001 which was 
highly significant. In Left lateral flexion range of 
motion, the mean score on pre session was 42.5±3.83, 
which was increased to a mean of 44.2±1.68 after 7 
sessions of treatment.  The p value by using paired 
t test was found to be 0.001 which was significant. 
In Right rotation range of motion, the mean score on 
pre session was 70.5±7.70, which was increased to a 
mean of 71.9±12.06 after 7 sessions of treatment.  The 
p value by using paired t test was found to be 0.518. 
In Left rotation range of motion, the mean score on 
pre session was 74.4±7.25, which was increased to a 
mean of 76.6±5.53 after 7 sessions of treatment.  The 
p value by using paired t test was found to be < 0.001 
which was highly significant( Table No. 3). Based on 
the results we can conclude that there was significant 
increase in range of motion post treatment and 
decrease in neck disability percentage and pain by 
visual analog scale.

Range of motion 

Table No. 1--Visual Analogue Scale

Pre- treatment Post-treatment Difference  Paired-t      p

6.98±1.11 5±1.35 1.98±0.93 11.582 <0.001
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Table No. 2--Neck Disability Index

Pre- treatment Post-treatment  Difference Paired-t     p

39.9±12.06 28.8±9.93 11.1±5.47 11.128 <0.001

Table No. 3- Range of Motion

Movements Pre- treatment Post-treatment  Difference  Paired-t       p

Flexion 45±4.67 47.3±2.92 2.3±2.81 4.10 <0.001

Extension 56.3±5.01 58±2.94 1.7±2.28 4.419 <0.001

Rt. lateral flexion 41±4.49 43.4±1.95 2.4±3.03 4.272 <0.001

Lt. lateral flexion 42.5±3.83 44.2±1.68 1.7±2.52 3.694 0.001

Rt. Rotation 70.5±7.70 71.9±12.06 1.14±11.43 0.654 0.518

Lt. rotation 74.4±7.25 76.6±5.53 2.2±2.48 4.919 <0.001

DISCUSSION

TMR which works on the principle of Myofascial 
release is also a systemic approach which starts by 
finding the “issue of the session” i.e. a movement 
or position that consistently reproduces pain or 
shows decrease in range of motion. Then the FAB5 
motions involving larger joints of the body are tested 
and compared left to right, then rank accordingly in 
order of significance. Exercises are then performed to 
balance the right and left , using a series of repetitions 
or sustained holds on the “good” side and rechecking 
the “bad” side to see how it responded.4

Present study showed significant decrease in 
pain, reduced neck disability scores and increase 
in cervical range of motion in all the thirty subjects, 
when compared the results of pre –treatment and 
post -treatment. The idea of using the unaffected 
side to treat the affected side may be a li�le difficult 
to believe at first. But, current study proves the same 
concept true! The unaffected side is actually treated to 
treat the affected side.9

Based on a case study since two weeks, a 49 
year old female with a history of pain in her right 
shoulder has been complaining of the difficulty while 
reaching her hand to the back of her shoulder. Testing 
the FAB5 exercises showed the most significant 
differences in performing the balanced activities like 
sit to stand, arm raise, twists, leg raise, bent knee and 
toe touch. Two sets of twelve repetitions of the same 

activity were performed on the left i.e. the “Good” 
side, which showed a considerable decrease in pain 
and increase in range of motion on the right side. 
The same was performed on the good side until 
balance was achieved10.  The current study also shows 
convincing results i.e. reduction in pain and increase 
in range of motion.

 Bill Jones had conducted a study in which 
a young girl suffering from low back ache could 
bend forward only reaching the knees with limited 
extension. A total motion release of three sets was 
done and patient was made to bend forward again, 
now she can bend up to the mid shin level and her 
extension range was also increased further, arm raises 
were done to eliminate the imbalances of her body. 
After doing this, she was able to bend and touch 
her toes and could do full extension.11   Relating, the 
above study of “back pain” the conducted experiment 
of “neck pain”, showed similar results i.e. decrease in 
neck pain and disability and a considerable increase 
in cervical range.

FINDINGS

The conducted study showed the effectiveness 
of total motion release in subjects with acute neck 
pain. Since neck pain is a common problem within 
our society and being an occupational hazard this 
study would benefit the population in managing 
their symptoms.
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CONCLUSION

The conducted study concluded that total motion 
release was effective in alleviating acute neck pain in 
terms of decreasing pain and disability and increasing 
range of motion.
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ABSTRACT

Background: Painful Os Intermetatarseum is a rare yet disabling cause of dorsal foot pain in 
sporting fraternity, necessitating a definite awareness about it and its management. Approach to 
the management of established painful os intermetatarseum has been largely conservative. Though 
shockwave therapy has been promising in the field of sports and orthopaedic medicine, yet there is no 
scientific underpinnings on its therapeutic use in painful os intermetatarseum.

Purpose:  To critically review literature to establish effective ways of managing painful os 
intermetatarseum and to report the first experience in the world of use of shockwave therapy as 
conservative tool in painful os intermetatarseum.

Study Design: Critical Systematic Review and Case Report

Methods: Computer-aided searches were conducted using: PubMed, Medline, SAGE, Cochrane, Ovid 
and Science Direct. An extensive manual search and cross-referencing from review and original articles 
published between Jan 1963 and December 2013 were performed. The search strategy combined 
key words expanding the terms ‘painful os intermetatarseum’ for population, ‘management’ for 
intervention, and ‘pain, return to activity’ for outcome. Predefined inclusion and exclusion criteria 
were applied.

Results: Eleven relevant papers were found, including case reports and case series. Current evidence 
suggests surgery to be preferred option than conservative approach in management of painful os 
intermetatarseum irrespective of the natural history of the condition. In the current review no paper 
was found relating to the use of shockwave therapy in painful os intermetatarseum.

Conclusion: Based on the current review it can be concluded that the evidence has been anecdotal and 
that there is need of large scale randomised trial for a be�er clinical interpretation and guideline laying 
for the conservative approach, and in that use of shockwave therapy in conservative management of 
painful os intermetatarseum needs to be explored.

Keywords: Painful Os Intermetatarseum, Shock Wave Therapy, Conservative Management, Surgery.

INTRODUCTION

Os Intermetatarseum (OI) or Os Intermetatarsale 
I, is a rare developmental defect 1, 2 of human foot 
anatomy that is incidentally reported on radiographs 
as accessory ossicle 3. Knowledge of this rare 
occurrence is a must, as it might pose a challenge to 
Diagnostic Medicine, presenting as a cause of dorsal 
foot pain with plethora of differential diagnosis or 
rather misdiagnosis like calcified dorsalis pedis artery, 

a ligamentous avulsion of the adjacent metatarsal or 
cuneiform, ‘fleck’ sign in Lisfranc fracture-dislocation 
and post-traumatic osteophyte formation 4-6. 

Conservative line of management is the 
recommended first line of approach in managing 
painful OI with surgery reserved for complex 
cases and cases that don’t respond to conservative 
management 5. Here we present first experience and 
report first time the successful use of novel approach of 
Shockwave therapy (SWT) in management of painful 
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OI and also a review of literature highlighting 
management of painful OI.

CASE REPORT

29 year old exercise enthusiast came in with 
complaints of persistent pain in dorsum of his 
right ankle, for past one year. Patient had a fall and 
sustained ankle fracture one year back, for which 
he underwent open reduction and internal fixation. 
Patient complained of dorsal foot pain, more so while 
wearing formal shoes and doing exercises involving 
going on toes and jumping. On examination patient 
was found to have moderate flatfoot deformity with 
tenderness between first and second metatarsal 
area associated with mild weakness of extensor 
hallucis. Though there was positive tinel like sign, 
no associated paraesthesia was detected. There 
was no restriction in passive and active range of 
motion in metatarsophalangeal joints. Patient is a 
non-smoker and otherwise healthy athlete with no 
other significant history and unremarkable systemic 
examination. Family (Maternal) history of hallux 
valgus was present. Patient did reported taking 
analgesics as and when necessary but not on regular 
basis.  The patient does regular moderate to heavy 
intensity gym based progressive resistance training 
in a periodized fashion.

Further to the clinical assessment, blood tests 
and radiologic investigations including Computed 
Tomography scan (CT) were ordered. Blood reports 
were within normal limits ruling out rheumatological 
and infectious causes, while radiograph and CT scan 
of ankle showed presence of os intermetatarseum 
(Figure) and type two accessory os naviculare. Based 
on the compatibility between clinical history, physical 
examination and radiographic findings, the diagnosis 
of painful OI was made. Because the clinical 
findings did not support a nerve compression, nerve 
conduction velocity studies were not performed.

          1a                                                        1b

Fig.1. Plain X-Ray (1a) and 3D CT image (1b) of the right 
ankle showing the presence of OI between first and 
second metatarsal base, as indicated by the arrow head.

Following the diagnosis, the patient was 
informed of his ankle condition and that there was 
few promising treatment options available at that 
time inclusive of analgesics, modified footwear, 
activity modification/restriction, local injection, shock 
wave therapy (SWT), and/or surgery, with surgical 
excision being the preferred. The patient was not 
interested in surgery or injection and decided to go 
with shockwave therapy management. 

Patient was treated with applications of low 
energy, radial SWT by the same physician. The BTL 
5000 Shock Wave Therapy Power equipment of BTL 
Industries Inc. (Columbia, South Carolina, USA) 
was used. Total of two sessions were given, over a 
period of seven days (first session on day one and 
second session on day seven). 500 impulses were 
applied at a frequency of 4 Hz and pressure of 2 bar. 
The applicator was placed perpendicularly dorsally 
over the space between first and second metatarsal 
space, and used in painting fashion. On the day of 
shockwave no exercise was done, but for passive 
mobilisation post shock wave session. Patient was 
also instructed to stop any pain medications during 
the entire course of treatment. Patient continued to do 
his routine fitness exercises.

To chart the progress, ten point Visual Analog 
Scale (VAS) 7 was recorded prior to start of the SWT, 
2 weeks after last session of SWT, and two years after 
last session of SWT. Patient reported VAS of 3 at rest 
and 6 to 7 with activity at the start of the treatment. 
The patient showed good recovery with prompt pain 
relief as measured by VAS at the end of two weeks 
(score of 0 at rest and 1 with activity), which was 
maintained even after two years of therapy (0 both 
at rest and with activity). Physical examination also 
revealed no tenderness over the dorsum of foot. 
Further improvement in toe extension was also 
recorded. On examination at two years the patient is 
asymptomatic.

METHODOLOGY

Search Strategy

To study the effective ways of managing painful 
os intermetatarseum conservatively, a modified PICO 
search strategy was employed as preliminary scope 
search resulted in limited literature.
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• Population – "Painful os intermetatarseum, 
os intermetatarseum, os intermetatarsale"

• Intervention – "conservative, surgery, 
injection, physiotherapy, footwear, shockwave 
therapy, shockwave"

• Outcome – "pain, range of movement, muscle 
power, return to activity, return to play"

Computer-aided searches were conducted 
using: PubMed, Medline, SAGE, Cochrane, Ovid 
and Science Direct. An extensive manual search and 
cross-referencing from review and original articles 
published in last fifty years, between January 1963 
and December 2013 were performed. 

Study Selection

The inclusion criteria involved all kind of 
studies comprising of case reports and case series. 
Studies evaluating management of painful os 
intermetatarseum in any form either individually 
or in combination were included. No language 
restriction was laid.

Quality Assessment

Though quality assessment is essential for any 
study to establish evidence and reliability 8, no study 
was excluded from the current review on the basis 
of quality assessment. This may be explained due 
to the limited availability of literature and also as it 
has been reported that case reports and case series 
do offer valid and essential insight in to complex 
clinical situation and rare benefits or side effects of 
novel treatments 8-10. Hence studies were included 
with a broad study eligibility criteria to maximise the 
information available.

RESULTS

Search Results: Eleven potentially relevant 
studies 11-21 were identified. All the studies included 
were case reports. Eight studies were published 
in English 14-21, while three studies were published 
in German 11, Korean 12 and Spanish 13 language 
respectively. 

Patient Characteristics: In this review, the 
patients with painful OI were mostly in the third 
decade, ranging from 14 years to 52 years, with 70% 
being male and 30% female.

Injury Profile: In the present review about 50% 
of the injury was reported in sports person 11, 12, 15, 17-19. 
Painful OI was found to be bilateral in 35% 12-14, 19, while 
the pain was unilateral in 65% 11, 15-18, 20, 21. The major 
complain was of dorsal foot pain 11-21 associated with 
local swelling 12, 15, 21, paraesthesia 15, 17, 20, tenderness 13, 

15, 16, 21, discomfort in mobilising in closed footwear 11, 16, 

19, 20, positive tinel sign, and weakness in toe extension 
15, 17, 20.  Pain was mostly chronic in origin and included 
both traumatic and non-traumatic etiology. Further 
Nakasa et al 17 noted the pain increased with activities 
involving plantar flexion with toe flexed like standing 
on toes and jumping. Henderson observed OI to have 
familial preponderance, while other studies reported 
OI to be associated with hallux valgus 14, 16, 18 or deep 
peroneal nerve impingement 15, 17, 20. 

Treatment Parameters & Outcome Measures:

1. Treatment Modality: In the current review 
80% ended up ge�ing treated surgically, while 10% 
were treated conservatively 18, 19 and 10% received no 
treatment 14, 21. Of the two patients who received no 
treatment, one had no symptoms, while the other had 
vascular compromise.

2. Post Treatment Follow-up: In the current 
review of the twenty, only nine patients 16-18, 20, 21 were 
followed up post treatment over varying time period 
ranging from 4months to 4 years. Of the 9 patients 
only one was treated conservatively 18 and was found 
to be effective even at end of 6month post treatment. 
While the remaining 8 patients were successfully 
treated surgically.

3. Outcome Measures:

a. Pain: All the studies recorded prompt relief 
in pain 11-21 irrespective of the mode of treatment 
(conservative or surgical)

b. Return to Activity: Only three studies 11, 17, 

21 reported return to activity as criteria. The average 
return to activity time was found to be 12 weeks (SD 
of 8 weeks).

DISCUSSION

Os intermetatarseum (OI) is a rare accessory 
ossicle of the foot that is reported commonly as 
an incidental finding on radiology in the space 
between the medial cuneiform and bases of first and 
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second metatarsal bones3. Occurrence of OI has been 
reported across various anatomical and radiological 
studies, with varying incidence ranging between 0% 
to 14% 1, 22, 23. OI is frequently asymptomatic 5. But as 
seen in the current review there have been various 
reports of painful OI. 

In the current review painful OI was more 
commonly seen in males between 2nd and 3rd decade, 
with majority belonging to sports background. Our 
patient is also an exercise enthusiast in his third 
decade and presented with features similar to that 
found in the current review, i.e., chronic unilateral 
dorsal foot pain associated with tenderness and 
difficulty mobilizing in closed footwear, with increase 
in pain and discomfort while doing exercises that 
required him to go on toes 11-21. Further our patient 
also gave history of previous trauma 17, 20, 21. 

Studies, in the current review, have further shown 
OI to be associated with weakness of toe extension 
associated with paraesthesia and tingling 15, 17, 20. No 
such finding were seen in our patient. Further studies 
have shown strong association between presence of 
OI & hallux valgus 14, 16, 18. Though our patient had 
maternal history of hallux valgus, all the measured 
angles were in normal range ruling out hallux valgus. 
This is important from the fact that the presence 
of an OI may create a rigid metatarsocuneiform 
articulation that resists successful correction of the 
1-2 intermetatarsal angle in hallux valgus 24, 25.

Though conservative approach has been 
advocated as the first line of approach by all authors, 
80% were treated surgically 11-17, 20, 21 in the current 
review, with an average return to play time of 12 
weeks11, 17, 21. Clearly making surgery the preferred 
option. Guided by our patient’s preference, we 
decided to go with conservative management. 
Conservative 18, 19 approach recommended in the 
literature were shoe wear modifications, prohibition 
from participating in sporting activities, NSAIDs and 
local steroid injections. 

SWT has been shown to be effective in various 
musculoskeletal conditions 26 resulting in prompt 
pain relief and functional restorations with results 
comparable to surgical interventions 27, 28. Further in 
conditions like heterotopic ossification, though no 
effect has been seen on deposit resorption, SWT has 

shown to have significant effect on pain relief and 
movement restoration 29. Hence we opted for SWT 
and physiotherapy in this patient. NSAID wasn’t 
prescribed, as the patient gave history of no benefit 
from them. Patient showed prompt relief in pain 
at the end of the second session of SWT, and no 
pain two weeks and two years after last session of 
shockwave therapy. Improvement was also seen with 
toe extension that was similar to the other foot. This 
may be explained by the fact that the mild weakness 
in extension was initially due to pain inhibition, 
and once pain was relieved the extension was back 
to normal. The patient was encouraged to continue 
with his exercise routine, unlike the study by Chavali 
18 where the patient was advised to refrain from 
physical activities. Patient also reported to be back to 
exercising in full rigor without any discomfort in the 
toes during his last visit, after two years.

To our knowledge, there has been no report of 
shockwave therapy usage in OI in world literature, we 
believe that this is the first experience of use of novel 
conservative approach in the form of shockwave 
therapy in a rare presentation of painful OI.

CONCLUSION

Knowledge of OI and their pathology is important 
to prevent misdiagnosis leading to unnecessary work 
ups and cost for the hospital, while not ignoring 
patient’s agony. Though non-surgical treatment 
has been advocated as the first line of approach in 
literature, we like to draw a�ention of the research 
and clinical fraternity to the probable role shockwave 
may play in OI treatment, and recommend need for 
larger and quality study to establish and extend the 
horizon of shockwave therapy indications.
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ABSTRACT

The purpose of this review was to provide a critical evaluation of literature related to physiotherapists’ 
ability to identify and diagnoses psychosocial problems related to treatment. As research has 
increasingly supported to relationship between psychosocial factors and treatment outcomes, 
physiotherapists have placed increased a�ention on incorporating intervention strategies that address 
these factors in treatment. Current psychosocial issues in physiotherapy research were presented, as 
well as gaps in the literature and directions for future research. Based on the evidence presented in this 
review, it appears that promising strides have been made to address these psychological and social 
issues that impact treatment. However, the field of physiotherapy still has many methodological and 
assessment issues that must be addressed in order to enhance the efficacy of these interventions.

Keywords: Physiotherapy, Psychosocial, Pain

INTRODUCTION

Due to the increasing evidence for the support of 
psychosocial factors in physiotherapy, a question that 
has arisen within the literature is the extent to which 
physiotherapists understand and can effectively 
identify these factors [1]. According to Overmeer et al. 
(2004), debate exists as to the operational definitions 
and assessment methods of psychosocial risk factors, 
and the field of physiotherapy is currently divided 
as to the use of various measurement techniques in 
clinical se�ings [2]. For example, Overmeer et al. (2004) 
illustrated that, while physiotherapists appear to 
understand the significance of psychosocial factors in 
working with chronic pain, they lack specificity about 
their assessment and treatment [2]. The following 
section discusses research regarding these assessment 
factors in more detail. 

Current Psychosocial Issues in Physiotherapy 
Research

Much of current research related to psychosocial 
factors in physiotherapy is oriented toward addressing 
the aforementioned assessment issues. Accordingly, 
research is now largely concerned with determining 
physiotherapists’ ability to identify psychosocial 

factors in patients with chronic pain [3]. For example, 
Bishop and Foster (2005) sought to determine 
whether or not musculoskeletal physiotherapists 
in the UK were able to recognise situations in 
which patients with chronic low back pain were 
more susceptible to chronicity as a result of these 
psychosocial issues. Drawing on a cross-sectional 
descriptive design, Bishop and Foster (2005) surveyed 
more than 400 physiotherapists in the UK regarding 
their assessment of psychosocial factors. Results 
from this study demonstrated that physiotherapists 
largely were proficient in assessing chronicity of 
both low- and high-risk individuals. Bishop and 
Foster (2005) concluded that physiotherapists were 
generally successful in recognising when patients 
were experiencing psychosocial issues that facilitated 
chronicity [4].

This study illustrates the significance of 
identifying psychosocial risk factors in working 
with chronic pain, as well as effectively designing 
intervention strategies that account for these issues 
[5]. However, the results of Bishop and Foster’s (2005) 
research also reflect a critical need within the study 
of these psychosocial factors [4]. Physiotherapists must 
be effectively educated regarding these assessment 
techniques and intervention strategies, and the 

DOI Number: 10.5958/0973-5674.2016.00022.8



 Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             105  

field must adopt evidence-based guidelines for 
incorporating these strategies into the treatment of 
chronic pain [5].

Main and George (2011) conducted a review 
of existing psychosocial research within the field 
of physiotherapy. These authors specifically 
examined literature emphasising the assessment of 
pain and disability symptoms. Echoing the above 
sentiments, Main and George (2011) asserted that, 
while a promising number of empirical studies have 
emerged examining this topic, assessment remains 
a critical area of need. One of the problems that has 
persisted within physiotherapy practice is the lack 
of development of a generally agreed upon model 
of care and set of assessment criteria for pertinent 
psychosocial constructs influencing treatment. 
Interpreting the impact of these psychosocial factors 
generally occurs as a result of the manner in which 
they were implemented within a particular study [6]. 
More information is needed regarding the moderating 
and mediating effects of these psychosocial risk 
factors, as well as their potential implications on 
treatment outcomes [7].

Linton and Shaw (2011) also performed a 
review of the existing psychosocial factors within 
physiotherapy research. These researchers specifically 
sought to investigate the role psychological factors 
play in the experience of pain. In performing an 
evaluation of scientific evidence of these factors 
within the literature, Linton and Shaw (2011) a�ested 
that pain has a significant impact on human emotion 
and behaviour. These accompanying psychological 
factors can subsequently moderate treatment 
outcomes and modify the experience of pain. 
Interestingly, Linton and Shaw (2011) concluded 
that the psychological factors influencing treatment 
outcomes are not typically accounted for in modern 
physiotherapy treatment programmes for pain [8].

Linton and Shaw’s (2011) study clearly indicates 
the need for a consistent model of care delivery, as 
well as empirically validated assessment criteria for 
diagnosing these factors. The potential to integrate 
psychosocial factors into treatment programmes 
has the ability to significantly improve treatment 
outcomes [8]. However, an additional issue that 
has arisen within the field of physiotherapy is the 
successful integration of psychosocial principles into 
a more holistic and multimodal model of care. As the 
field continues to gather more empirical evidence of 

the psychosocial constructs in treatment, subsequent 
research will need to identify the proper application 
and integration of evidence-based therapeutic 
techniques. According to Nicholas and George (2011), 
integrating psychosocial factors into physiotherapy 
treatment is likely to be primarily effective as a 
secondary prevention method. Psychosocial factors 
typically result in response to a debilitating injury, 
and the physiotherapist can facilitate recovery 
through identifying and managing these obstacles [9]. 

Main and George (2011) suggest that the 
successful identification and incorporation of 
psychosocial factors into physiotherapy will require 
educational and training adjustments. Transforming 
the theoretical and conceptual model within any 
vocation is bound to face a number of challenges and 
barriers that detract from positive change [9]. Within 
the field of physiotherapy, a significant challenge will 
include overcoming traditional modes of thinking 
about assessment and interventions. Additionally, 
an increased body of research is needed to support 
the evidence for pain’s impact on behaviour and 
emotion, as well as valid assessment and treatment 
strategies [3]. Fortunately, preliminary evidence 
appears to demonstrate strong support for a more 
holistic model of care that includes psychological and 
social symptoms [9]. 

In addition to increasing research and education 
surrounding psychosocial factors related to pain, 
Foster and Delito (2011) suggest a biopsychosocial 
model of care. Such a model highlights the equally 
contributing psychological, social and biological 
factors that result in an effective diagnosis and 
treatment for pain [3]. Few randomised, controlled 
models have tested this intervention model within 
physiotherapy treatment, although there is some 
evidence demonstrating its potential efficacy [2]. 

In summary, an abundance of research has 
emerged within the physiotherapy literature 
addressing psychosocial issues in treatment [10-

12]. While some research has demonstrated that 
this appears to be a worthwhile area of inquiry, a 
number of issues have detracted from the successful 
incorporation of psychosocial factors into care [13]. The 
field currently lacks a consistent and agreed upon 
conceptual framework for identifying and targeting 
these factors [14]. Additionally, operational definitions 
of psychosocial constructs and validated assessment 
criteria are lacking. The following section discusses 
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the efficacy of existing research on this topic in more 
detail, emphasising assessment and integration 
factors. 

Efficacy of Psychosocial Research in 
Physiotherapy 

Researchers began to explore specific assessment 
criteria for psychosocial factors in physiotherapy 
in the mid- to late-1990s [14 - 16]. Although these 
influential studies called for increased research 
related to psychosocial assessment and integration, 
the existence of valid and reliable criteria, as well as, 
consistent theoretical and conceptual frameworks for 
integrating these strategies into interventions is still 
scarce [17]. Research in this area is still largely focussed 
on identifying the impact of various psychosocial 
factors in treatment outcomes. For example, 
Lohmann et al. (2011) demonstrated that motivation 
for recovery tends to have a strong correlation with 
improved functional status in patients in an acute 
hospital. However, researchers still lack sufficient 
means of assessing these criteria or successfully 
integrating appropriate treatment strategies [18].

Demmelmaier et al. (2012) highlighted the 
existing gap between evidence-based guidelines and 
clinical physiotherapy practice, particularly related to 
the assessment of pain. Therefore, these researchers 
designed an educational intervention a�empting to 
improve physiotherapists’ training and assessment of 
prognostic factors related to chronic pain. The results 
demonstrated that the time each physiotherapist 
spent assessing psychosocial factors increased, as 
did the accuracy of their psychosocial diagnoses. 
Additionally, results showed that the greater 
amount of a�ention placed in these psychosocial 
factors resulted in substantially improved treatment 
outcomes [19]. This study demonstrates promise for 
educational efforts to improve physiotherapists’ 
assessment skills, as well as the efficacy of this 
strategy for enhancing treatment outcomes.

Strengths and Weaknesses of Psychosocial 
Assessment

While Demmelmaier et al.’s (2012) research 
provides promising insight into the assessment and 
integration of psychosocial factors into physiotherapy 
treatment, it should be noted that this study generally 
lacked a strong theoretical basis or conceptual 
framework. Instead, these researchers handpicked 
psychosocial factors that they believed to be relevant 

for the purpose of the study. These factors included 
goal se�ing, psychosocial education, verbal feedback, 
self-efficacy and cognitive and emotional response to 
pain [19]. Although Demmelmaier et al.’s (2012) study 
offers insight into the role of these psychosocial factors 
in physiotherapy interventions, its lack of theoretical 
support prevents the assessment of specific research 
hypotheses[19-20]. Subsequent research needs to be 
theory driven, as this will promote more consistency 
within the field and encourage the identification of 
evidence-based assessment criteria [20]. 

An additional weakness of current psychosocial 
assessment research is its lack of consistency within 
the physiotherapy research addressing this topic 
itself. For example, Demmelmaier et al. (2012) utilised 
a quasi-experimental, single-subject design to assess 
these psychosocial prognostic factors [19]. However, 
Lee et al. (2013) conducted a randomised, controlled 
trial of a group of physiotherapy patients to explore 
the management of psychosocial contributors to low 
back pain [21]. While these varying research designs 
help build a wide body of contextual evidence for 
the role of psychosocial factors in physiotherapy 
treatment, they do not help narrow the gap between 
evidence and practice [19]. To adopt more evidence-
based guidelines for assessing and diagnosing 
psychosocial factors related to pain, meta-analytic 
studies are needed based on a large set of consistent 
study designs. This approach would allow researchers 
to draw broad conclusions about the effectiveness of 
various treatment effects [22].

Despite these weaknesses, an increasing body 
of research is specifically investigating these 
assessment criteria. The anecdotal and qualitative 
evidence appears to strongly support the role 
of psychosocial factors in the experience and 
management of pain, and it remains clear that this 
is a critical area for physiotherapists to address in 
any treatment programme. As increased empirical 
support for assessment instruments begins to appear, 
physiotherapists will likely experience markedly 
increased identification skills. Furthermore, as 
increased empirical support of educational and 
training strategies for assessing and intervening 
in the existence of these factors begins to build, 
physiotherapists will be able to make more evidence-
based clinical treatment decisions [23]. 

Perhaps the most promising theoretical framework 
for incorporating these psychosocial factors into 
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care is the adoption of the biopsychosocial model. 
Sanders et al. (2013) suggest that physiotherapy 
is currently in the midst of a “paradigmatic shift, 
where a biopsychosocial model of care has acquired 
popularity in response to mounting research 
evidence indicating be�er patient outcomes” [24]. 
This model appears to offer physiotherapists the 
best chance to account for the multiple contributing 
factors that influence treatment outcomes, including 
psychosocial issues. However, research has yet to 
specifically assess effective integration strategies 
within clinical se�ings. Additionally, the field 
currently lacks research regarding training and 
educational efforts for incorporating this model 
into practice. Nevertheless, the biopsychosocial 
model of treatment is likely to represent the most 
promising direction for physiotherapy practice, and 
an increasing body of empirical research will help 
alleviate the gaps mentioned above.

SUMMARY AND CONCLUSION

The purpose of this paper was to explore the 
clinical implications of pain, drawing on relevant 
literature within the field of physiotherapy. 
Specifically, this paper aimed to address the degree 
to which physiotherapists are able to identify and 
assess psychosocial problems related to pain. While 
the field of physiotherapy has always recognised 
the impact of psychological and social factors in 
treatment outcomes, these constructs have only 
recently begun to emerge within the literature. 

Research has demonstrated that patients 
experience a number of emotional and behavioural 
symptoms related to pain and disability, and 
physiotherapy research is currently exploring 
methods for addressing these issues. Preliminary 
evidence suggests that, while practitioners widely 
recognise the significance of these psychosocial 
factors, they lack proficiency in effectively assessing 
and treating them. As the field continues to expand 
its body of research on this topic, these assessment 
and identification weaknesses are likely to 
experience improvement. 

Additionally, future research needs to adopt 
a consistent theoretical framework for integrating 
these factors into intervention efforts. The 
biopsychosocial model offers a promising direction 
for future research and practice in this respect. 
Finally, educational and training interventions need 

to be explored in order to successfully narrow the gap 
between evidence and practice. Once research expands 
on these evidence-based guidelines, physiotherapists 
will continue to experience improved efficacy in 
assessing and treating psychosocial factors related to 
pain and disability. 
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ABSTRACT

Background: The Functional Movement Screen is ascreening instrument that helps determine the 
potential of injury risk in an individual by evaluating selective fundamental movement pa�erns.

Objective: To establish a comparison of potential injury risk in individuals who exercise versus those 
who do not exercise, using the FMS.

Compare each exercise between inactive and active individuals.

Method: We evaluated two groups of individuals i.e.; Group A (Active Individuals) and Group B 
(Inactive Individuals). Each group consisted of 75 individuals each.All individuals were between 
the age of 20-40 years with no recent history (<6 weeks) of injuries. All participants performed all 7 
exercises and were scored accordingly.

Result: The Inactive individuals group has a higher potential of injury risk as compared to the active 
individuals group. FMS can be used by physiotherapist and to identify those with injury risk, prescribe 
a program and reduce the potential of injury. Out of 150 subjects 105 subjects had a high risk of injuries 
whereas 45 subjects have no risk of injuries.

Keywords: Functional Movement Screen, Active and Inactive individuals, Risk of Injury.

INTRODUCTION

Functional Movement Screen (FMS) was 
developed by Lee Burton and Gray Cook. In their 
book the authors describe two different types of motor 
programmes, general motor programs and specific 
motor programs. So if these general or fundamental 
pa�erns are faulty, the specific ones will also be 
faulty1,2. These pa�erns or compensatory movement 
pa�erns can be due to tight, weak muscle or due to 
coordination issues.The functional movement screen 
consists of seven tests which help assess fundamental 
movement pa�erns which in turn help in determining 
the potential risk of injuries.

The tests which are used are deep squat, in- line 
lunge, trunk stabilitypush up, hurdle step, shoulder 
mobility, active straight leg raises and rotary 
stability.Out of these tests the deep squat,  trunk 
stability and  push up are tests done unilaterally 
and the In-line lunge, Shoulder Mobility, Active 
straight leg raises and rotary stability are performed 
bilaterally. Five of the seven FMS tests are scored 
separately for the left and right sides, and can 
therefore be used to locate asymmetries which have 
been identified as an injury risk factor.

Scoring for the FMS is based on procedure 
described by Cook, Burton and Hoogenboom2.The 
FMS is scored out of 21 points and an FMS specified 
cut-off value of 14 or below is suggested to indicate an 
elevated risk of injury3. 

The tests help in determining the potential 
of injury risk by assessing an individual’smuscle 
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strength, balance and stability, range of motion, 
proprioception, flexibility and co-ordination. It also 
makes an assessment of the individual’s posture, 
form and the body’s kinetic chain system.

This study compares the potential of injury 
risk by comparing each screening test between 
individuals who exercise regularly versus those who 
do not exercise.. A Functional Movement Screen 
is a test used to find weaknesses before they affect 
sports performance or turn into injuries5. This screen 
identifies limitations that can hinder proper function 
and decrease strength. Research has shown that FMS 
can be used in athletes to determine risk of injury 
before active participation in sports and therefor 
improve performance4. 

The scale has a high reliability to determine the 
risk of injuries as well as help a physical therapist 
to prescribe apt exercises in order to improve an 
individual’s level of fitness. Patients of all ages and 
skill levels will benefit by gaining strength and 
balance enhancing their return to work, play, or daily 
activity. Using the FMS, helps patients and clients 
identify where they need help, and also educates 
them on how to make these areas be�er5.

The purpose of this study was to compare the 
potential of injury risk in the individuals who exercise 
regularly versus those who do not exercise at all 
using the FMS. Secondary aims were to compare each 
exercise between inactive and active individuals. 

The study helps to prove that the FMS can be used 
for the Indian population in active as well as inactive 
individuals. This is the first study to compare levels 
of injury risk in active as well as inactive individuals 
within the Indian se�ing. It is a simple and easy 
method which can be used by a physiotherapist in 
his/her setup in order to define an individuals fitness 
levels. It helps a therapist decide the problem areas 
of the individual and prescribe an individual specific 
exercise program.

METHOD AND PROCEDURE

Type of study: Comparative

Study subjects: Those who regularly exercise 
versus those who do not exercise regularly.

Sample size: 150 subjects

Inclusion criteria: 

• Both Males and Females

• Individuals between the age group of 20-40 
years.

• Individuals who have been regularly 
exercising in a gymnasium for atleast 3 months and 
atleast 5 times a week.  (For the Active Individuals 
group)

• Individuals who do not follow a programmed 
exercise (Inactive )

Exclusion criteria:

• Individuals who have suffered a recent 
(<6weeks) musculoskeletal or head injury which was 
likely to affect their motor performance on the FMS.

• The use of a mobility aid(e.g. walker, stick) or 
a prophylactic device (e.g. knee brace).

Materials Used: 

• The FMS scale 

• Data collection protocol

• Hurdle Step

• Mat

Subjects were recruited via advertising by 
announcements in gymnasiums, direct contact, and 
word of mouth.

There were two groups of individuals: Group A 
(active Individuals) & Group B (Inactive Individuals)

Each participant was instructed to wear their 
usual athletic clothing and footwear for the study. 
They were asked to fill a short questionnaire 
regarding their injury history, usual physical activity 
levels, and demographic information. Followed by 
this each participant will be given three trials on each 
of the seven tests.

Each individual was instructed to perform three 
trials. Each trial was scored on a scale from 0 to 3. 

A score of:

0- Indicates that pain was reported during the 
movement; 

1- Indicates failure to complete the movement or 
loss of balance during the movement; 

2- Completion of the movement with 
compensation; and 

3- Performance of the movement without any 
compensation. 



 110       Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1  Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             111  

For each item, the highest score from the three 
trials will be recorded and used to generate an overall 
composite FMS score with a maximum value of 21. 
For the tests that were assessed bilaterally, the lowest 
score was used. 

The following tests were carried out:

1. Deep squat- The subject was asked to do a 
squat to the end limit, stand up and squat again. This 
will be done thrice.

2.  Hurdle step- the subject is asked to step over 
a hurdle with the back straight and the upper limbs 
holding a wand behind the head. The wand and the 
hurdle were to be maintained in parallel.

3. In-line lunge- the subject was asked to stand 
with feet shoulder width apart. He was then asked 
to step forwards (heel touching the fl oor fi rst). The 
knee was to be maintained at 90 degrees of fl exion. 
The step is completed once the back knee is almost 
touching the ground. The subject then returns to the 
starting position of standing. 

4. Shoulder mobility- The subject was asked to 
place both fi sts on the upper back. One hand over 
the shoulder and the other hand reaching to touch 
the fi rst hand from below. The distance between the 
two fi sts were then measured was deemed normal if 
it was one hand length apart.

5. Active straight leg raise- The subject was 
asked to lie supine and then lift one leg with the knee 
straight. The measurement is done vertically behind 
the mid joint line of the knee.

6. Trunk stability push-up-  The subject was 
asked to lie face down on the fl oor and then do a push 
up and then down again. The body was required to 
be maintained in a straight position with the feet 
together.

7. Rotary stability- In a quadruped position, the 
subject was asked to raising the same side hand and 
leg, making them parallel to the fl oor thrice, for 10 
seconds each and checking for stability. 

Statistical Analysis:

The study consisted of 150 individuals i.e.; 
Group A(Active Individuals) and Group B(Inactive 
Individuals). All individuals were between the age 
of 20-40 years with no recent history (<6 weeks) of 

injuries. All participants performed all 7 exercises 
and were scored accordingly.The Mann- Whitney test 
was used to analyze the data collected. The results we 
found showed that the group A scored a higher mean 
rank in four out of seven tests i.e.: Hurdle step, In-
line lunge, Trunk stability push up and Deep squat. 
Whereas, the group B scored a higher mean rank in 
three out of seven tests i.e. Shoulder mobility, Active 
SLR and Rotary stability.

The analysis shows that the group with the active 
individuals scored a higher total mean rank than the 
group with inactive individuals which in turn proves 
that inactive individuals have a higher injury risk 
than the group with active individuals.

DISCUSSION

There are many sports specifi c scales and screens 
used for determining risk of injuries in the pre-season 
and pre- participation period.The FMS can be used 
for diff erent sports and also athletes and those who 
exercise as well as those who do not exercise in order 
to evaluate and prescribe a program specifi c to their 
needs for injury prevention.6. 8, 9Recent studies have 
also found normative values in physically active 
students so that their values could be compared to 
the athletes 7.

A study performed on the Real-time intersession 
and interrater reliability of the FMS suggests that 
it has a high intersession and interrater reliability4. 
This is the fi rst time this screening method is used 
successfully in the Indian population. 

A study has also been performed to determine 
the normative values of the FMS and it was found 
that there was no statistically signifi cant diff erence 
in scores between females and males, or those 
who reported a previous injury and those who did 
not. Inter-rater reliability for the composite FMS 
score demonstrated excellent reliability. Inter-rater 
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reliability for individual test components of the FMS 
demonstrated substantial to excellent agreement.10

This study was to determine its use in the 
inactive group and it proves that there is a significant 
difference between the active and inactive group. It 
shows that certain tests are performed be�er by the 
inactive individuals and thus it can also be used in 
inactive individuals.

Using pre-defined selection criteria, the results 
suggest that amongst the seven tests to determine 
injury risk between individuals who are active versus 
those who are Inactive; four tests show significant 
differences between the two groups. These include 
the In-line lunge, shoulder mobility, trunk stability 
push up and deep squat.

The statistical analysis suggests that the active 
group scored higher in the following tests: In-line 
lunge, Trunk stability push-up and deep squats. 
Whereas, the Inactive individuals scored higher in 
the followingtest: Shoulder mobility, Active SLR and 
Rotary stability.

According to the Mann- Whitney U test the 
active group scored a higher mean rank in the 
following exercises: Hurdle step, In-line Lunge, 
Trunk stability push up and Deep squat.Whereas, 
the Inactive group scored a higher mean rank in the 
following exercises: Shoulder Mobility, Active SLR 
and Rotary stability.The total mean rank calculated 
is higher in the active individuals than the inactive 
individuals.The  statistics suggest that there is a 
significant difference between the active and inactive 
individuals in the following exercises: In-line lunge, 
Trunk stability push up and deep squat.

The risk factor analysis suggests that out of the 
150 subjects tested there are 105 individuals who 
have high injury risk whereas 45 individuals have 
no injury risk.Out of the 105 at risk there are only 
42 individuals from the active individuals who are 
at high injury risk and there are 63 individuals from 
the inactive individuals who have a high injury 
risk.The analysis also showed that 33 individuals 
from the active group and 12 individuals from the 
inactive individuals group who have no injury risk. 
This suggests a statistical significance of higher injury 
risk in the inactive individual’s group as compared to 
those who belong to the active individuals group.

These seven tests/movements challenge an 

individual’s ability to perform basic movement 
pa�erns. These reflect that the active individuals 
group have be�er combinations of muscle strength, 
flexibility, range of motion, coordination, balance, 
proprioception and dynamic stability. Whereas, those 
who do not exercise regularly are more prone to 
injuries and need to improve their posture, form, tone 
and their body’s kinetic chain system.This study also 
indicates that not all active individuals are prevented 
from injury risk. It indicates that only the active 
individuals with a regular exercise regime and the 
correct form, posture and kinetic chain system have 
no injury risk, whereas those who exercise less than 5 
times a week have a risk of injuries.

The exercises/tests like shoulder mobility, Active 
SLR and Rotary stability which demands trunk 
stability in the sagi�al and transverse planes during 
asymmetric movement of the upper and lower 
extremities have been performed be�er by the inactive 
individuals group compared to the same performed 
by the active individuals group. This suggests that the 
active individuals who fail to give time to warm up 
and cool down session’s pre and post their workout 
tend to develop muscle tightness (e.g. Hamstring 
tightness), soreness as well as poor joint mobility 
(e.g.: poor shoulder joint mobility). Warming up 
and cooling down improves an individuals level 
of performance and accelerate the recovery process 
needed before and after training or competition. 
Warm up should be aimed at reducing muscle 
stiffness as stiffness has been shown to increase the 
chances of injury. Warm up exercises consist of slow 
controlled movements through the full range of 
motion. Cool down consists of static stretches.7-9

The FMS has been used in the past for evaluating 
the progress in fitness levels. A study was performed 
to see if yoga could improve fitness levels and then 
assess the difference between the pre and post scores 
using the FMS11. FMS has also been used to determine 
if a 6 week functional training program could improve 
fitness levels in soldiers and help them to achieve the 
required fitness levels to get back to work.12In the 
past FMS has been used in order to screen and assess 
the levels of fitness in female collegiate athletes13, as 
well as in fire fighters to determine the parameters 
of injury risk14. These individuals were then trained 
with the help of core strengthening exercises and 
functional movement enhancement programs in 
order to a�ain the required levels of fitness.
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FMS helps physiotherapists to identify those 
with injury risk, so that this risk might be reduced.As 
mentioned beforehand the FMS takes into account 
movement pa�erns.. Physiotherapists can  make 
use of  FMS score to determine progress and to 
identify  exercises that will be most useful in reducing 
risk in a person. This can therefore be used for pre 
participation for individuals who are into sports etc. 
Further studies need to be done to determine changes 
in the FMS score with different types of training and 
exercises. 

CONCLUSION

The Inactive individuals group has a higher 
potential of injury risk as compared to the active 
individuals group.The exercises/ tests state that 
there is a significant difference between the two 
groups while performing the following tests: In-line 
lunge, shoulder mobility, Trunk stability push up 
and deep squat. The study suggests that the inactive 
individuals group achieved a higher score in the 
following exercises/tests: Shoulder mobility, Active 
SLR and Rotary stability.

The study suggests that the Active individuals 
group achieved a higher score in the following 
exercises/ tests: Hurdle step, In-line lunge, Trunk 
stability push-up and deep squat.FMS can be used 
by physiotherapist to identify those with injury risk, 
prescribe a program and reduce the potential of 
injury.
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ABSTRACT

Objective: Cold or Ice therapy is mostly used in the management of various acute and chronic 
conditions. The purpose of this study is to determine the effectiveness of Cryotherapy or Thermotherapy 
with Hold -Relax technique on hemiplegic patients in improving gait parameters.

Methodology: 80 hemiplegic patients were selected from Neurological ward and outpatient 
department of Civil Hospital and Rabia Moon Trust. Simple Random Sampling technique was used. 
After baseline assessment, Individuals were divided into control and experimental groups through 
general neurological Performa (Annex 1).Each group had 40 patients, in which control group was 
treated by Thermotherapy with hold Relax Technique while the experimental group was treated by 
Cryotherapy with hold relax Technique. Both the groups received the treatment for 30 minutes, 5 days 
a week for 6 weeks; the treatment was free of cost.  Then the patients were re-assessed on the 3rd and 6th 
week of the study through Pedograph gait analysis Pre- test of gait parameters (Annex 2).

Result:  After 6th week of treatment, Cryotherapy with Hold Relax Technique was the treatment which 
showed that there was a significant difference between the pre and post values   among both groups 
in different weeks. Cryotherapy with Hold relax techniques also showed significant difference in gait 
parameters such as stride length, cadence and walking velocity (p <0.05).

Conclusion:  Cryotherapy with Hold relax technique was found much effective in improving gait 
parameters thus improving walking abilities in hemiplegic patients.  

Keywords:  Cryotherapy, Thermotherapy, Stride Length, Cadence, Walking velocity, Pedograph, Hold Relax 
technique.

INTRODUCTION

Stroke is a worldwide health problem. It is 
the most common neurological and leading cause 
of mortality throughout the globe (World Health 
Report 2003). Stroke is the principal cause of 
disability in old age1.Rough statics showed 20% of 
these deaths occurred in South Asia2. According to 
Marc Fisher et al, the incidence of stroke is about 
9.0 million, 0.7% in Africa, 0.9% in America, 02.0% 
in Europe, 1.8 in South- East Asia. The frequency of 
stroke differs among countries and it increases along 
with population age. 3

Khealani B et al declared that Pakistan will be the 
fourth country in terms of Stroke till 2020. Since every 
fourth person in Pakistan has Hypertension,due to 
lack of knowledge and poor diagnosis the incidence 
of stroke is gaining. To determine the exact amount 
of Stroke incidence in Pakistan is not possible, due 
to lack of epidemiological data. In the survey report 
of University based hospital Neurology department 
shows that about 519 patients were admi�ed with the 
case of stroke within 22 months periods. 1, 4

Baloch G H el at discussed  that about 350,000 
are survivors of stroke each year, out of which 15% 
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required assistance in daily living activities, 20% need 
assistance in walking and 16% require institutional 
care. 5 Khan J et al and Khan H et al gives result that 
26% of stroke were  between 15 to 45 years. Since the 
mean age of stroke varies between 40 to 66,the ratio of 
male to female is 1.5.  6, 7  Studies have suggested that 
stroke incidence in Pakistan is close to 250 per 100,000 
populations  out of which about 60% of patients are 
unable to get proper rehabilitation due to limited 
resources, causing poor quality of life along with 
limited independence in  activities at home and at 
community level. 1

Stroke patients have poor perception, muscle 
power, motor control, passive movements, tone and 
balance of the body .8 The severity of impairments 
depends upon the damage occurred to that part of 
brain. As these impairments cause significant effect 
on walking.9 Hemiplegic patients have a typical 
asymmetric gait pa�ern. Because of this,patient have 
reduced swing and stance phase on the affected side 
of the lower limb. 10, 11 According to Lehmann et al 
due to asymmetric gait pa�ern, there is a marked 
reduction in cadence, step length, stride length and 
walking velocity.10 In the report of Perry J et al single 
limb stance is the most important factor for gait 
stability, but as in hemiplegic patient’s single limb 
stance and standing balance both are the major root 
for the reduction of weight bearing on the affected 
side. 12 Due to this gait asymmetry, risk of fall is also 
increased43. According to the result of Olney et al 

there is very good recovery regarding daily activities 
of hemiplegic patients when their asymmetric gait 
pa�ern was treated. 13

Proprioceptive Neuromuscular Facilitation 
technique is commonly used as active and passive 
stretching to improve neuromuscular response. It 
is used most widely as progressive resisted exercise 
program. 14 

Physiotherapy plays a major role in stroke 
rehabilitation. Liesbet De Wit  affirm that  there are 
number of interventions used in stroke rehabilitation 
which provide optimal recovery benefits for stroke 
patients such as Cryotherapy, Thermotherapy, 
Stretching exercises, Proprioceptive  Neuromuscular 
facilitation techniques has different approaches for 
stroke rehabilitation such as Bobath, Brunnstrom, 
Clayton, Coulter, Fay, Kabat, Kno�, Rood, and Voss.15 

But according to Watanabe.T  it is difficult to use these 
intervention due to lack of evidence based approach. 
16, 17 Osternig LR et al suggested that spasticity in 
hemiplegic patient can also be treated by giving PNF 
either with Hold Relax or Contract-relax type which 
significantly shows improvement in range of motion 

and gait in hemiplegic patient. 18 

Price R et al and Harlaar J et al  suggested that 
Cryotherapy is useful in reducing spasticity and 
increases muscle range in hemiplegic patient. 18, 19 
There are only few studies which show effects of 
thermotherapy on spasticity but thermotherapy 
has only short term but according to JC Chen et al 
suggest that the role of Thermotherapy is still unclear 
in facilitation of sensori--motor recovery in lower 
limb. 19, 20

METHOD

The study consists of 80 hemiplegic patients 
having difficulty in gait due to which limited stride 
length, cadence and walking velocity. Simple 
Random Sampling technique was used. Then the 
subjects were divided into control and experimental 
groups through general neurological Performa 
(Annex 1). Each group had 40 hemiplegic patients, in 
which control group was treated by Thermotherapy 
with hold Relax Technique while the experimental 
group was treated by Cryotherapy with hold relax 
Technique. Hemiplegic patient graded as recovery 
stage IV according to BRUNNSTROM Classification, 
both male and female equally included, Age group 
limitation 40 to 60 years, without any contractures in 
lower limb, Ambulatory patient. Whereas hemiplegic 
patient graded as recovery stage I, II, III and V 
according to BRUNNSTORM Classification, Age 
group below 40 or above to 60, Patients with cognitive 
and perceptual deficits, Patient with musculoskeletal 
abnormalities, head injuries, surgery of lower 
limb and fracture of lower limb were excluded. 40 
hemiplegic patients in group A were treated with 
thermotherapy for about 15 minutes of PNF ,Hold 
Relax technique for Planter flexors muscles. Whereas, 
40 hemiplegic patients in group B were treated with 
Cryotherapy for 15 minutes, 3 repetitions of PNF 
Hold Relax technique for planter flexors. Both the 
groups were treated 5 days a week for 6 weeks where 
as Gait Parameters i-e Cadence, stride length and 
walking velocity were assessed through Pedo- graph 
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method on the pre test, 3rd week and on the 6th week through (Annex 2). 

Data was measured on SPSS version 21. Mean and SD was calculated for quantitative parameters. Two-
way ANOVA of variance of repeated measure design with groups as between subjects and time period as 
within subjects was used to compare groups as time period of simple contrast with baseline as the reference 
were employed for time comparison.

RESULT

Of the 80 patients with mean age of 53 years (SD +- 3.81) primarily enrolled in the study, 40 patients were 
in Thermotherapy with hold relax group and 40 were in Cryotherapy with hold relax group completed their 
assessment at baseline and after 6 weeks. 

Table -1: Mean age

GROUP N MEAN AGE VALUE

GROUP A 40 54.6

GROUP B 40 52.9

Table -1.1: Frequency and percentage of male and female:

GENDER GROUP A GROUP B TOTAL PERCENTAGE 

MALE 33 33 60 75%

FEMALE 7 7 20 25%

TOTAL 40 40 80 100%

Table -1.1: Table showing the distribution of male and female in the study. Hence male are 75% while 
female are 25%. Hence there was a significant difference between the proportion of male and female.

Table -2: Pre and post treatment valves of gait parameters in male and female in Group A:

PARAMETERS GROUP A        MALE & FEMALE

WEEKS Pre-test                                                     Week - 3                                       Week - 3

Male Female Male Female Male Female

STRIDE LENGTH cm 18.6 18.6 20.01 19.55 21.03  19.23

CADENCE steps\min 24.10 21.08 25.00 21.08 25.23 22.03

WALKING VELOCITY 
m\min

3.04 1.70 3.20 2.03 4.71 2.05

Table 2.1: Pre and Post treatment valves of gait parameters in Male and Female in 

PARAMETERS GROUP B  MALE & FEMALE

WEEKS Group A                                                  Group B
Pre-test           Week - 3            Week - 6       Pre-test                  Week - 3             Week - 6
Male Female Male Female Male Female

STRIDE LENGTH cm 11.07 6.05 19.02 7.50 22.03 9.05

CADENCE steps\min 25.2 15.23 25.56 16.71 25.96 18.00

WALKING VELOCITY 
m\min

3.12 1.052 4.10 2.0 4.71 2.75

Table : 2 and 2.1 : Shows that the group A (Thermotherapy Group) and Group B   (Cryotherapy) male 



 116       Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1  Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             117  

andfemale had a mean value of gait parameters  in pre-test, 3rd and 6th week were significantly different.

Table-2.2: Comparing Pre & Post- Treatment Mean values of Gait Parameters between the groups:
PARAMETERS GROUP A MALE & FEMALE

WEEKS Pre-test                                                     Week - 3                                       Week - 3

Male Female Male Female Male Female

STRIDE LENGTH cm 37.200 39.52 41.70 37.35 4305 49.75

CADENCE steps\min 50.37 53.00 55.80 50.52 57.97 65.01

WALKING VELOCITY 
m\min

9.409 10.47 11.43 9.63 12.61 16.208

Table-2.2 Shows that the group A (Thermotherapy Group) and Group B   (Cryotherapy) had a mean value 
of gait parameters after the 6th week of treatment.

Table -3: Comparision of both groups for stride length

Stride length of both groups at different time period were compared by using RMANOVA

Within subject
p-valve

Between Subjects
p-valve

Level 1 vs Level 2 0.001 Group A Vs Group 
B 0.020

Level 3 Vs Level 1 0.001

Level1: Pre test VS 3rd week values; Level 3 vs. Level 1: 6th week vs. Pre test values. 

Table- 3.1: Cadence parameter of both groups at different time period were compared by using rmanova

Within subject
p-valve

Between Subjects
p-valve

Level 1 vs Level 2 0.001 Group A Vs Group 
B 0.040

Level 3 Vs Level 1 0.001
Level1: Pre test VS 3rd week values; Level 3 vs. Level 1: 6th week vs. Pre test values.

Table- 3.2: Comparision of both groups for walking velocity:

Walking Velocity parameter of both groups at different time period were compared by using RMANOVA

Within subject
p-valve

Between Subjects
p-valve

Level 1 vs Level 2 0.001 Group A Vs Group 
B 0.020

Level 3 Vs Level 1 0.001

Level1: Pre test VS 3rd week values; Level 3 vs. 
Level 1: 6th week vs. Pre test values 

DISCUSSION

Although there are various studies on the effect 
of Cryotherapy, thermotherapy and PNF hold relax 

technique on various muscular and neurological 
conditions. There were studies on improving 
gait pa�ern. But this is the first study in Pakistan 
which shows effectiveness of cryotherapy and 
thermotherapy with PNF hold relax technique in 
improving gait parameters of hemiplegics.
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The ratio of male is more than female. Both 
showed significant difference in their gait parameters. 
The ratio of females is low because of factors of 
society.

The result concludes that hemiplegic patients 
which given Cryotherapy with Hold relax 
Technique had successful improvements in their gait 
parameters. Statistically, there is a marked difference 
found among the treatment of Cryotherapy with 
Hold Relax Technique and thermotherapy with 
Hold relax Technique. Since, both the groups 
showed differences in there result from Pre-test to 6th 
week, but Cryotherapy with Hold Relax technique 
showed significant results (p< 0.05) in improving gait 
parameters both within groups and between groups.

This study is the first step, which is investigating 
the effectiveness between thermotherapy and 
Cryotherapy with Hold Relax technique. Although 
the study have shown significant result regarding 
walking abilities by both therapies but Cryotherapy is 
be�er in the improvement of tone in muscles, marked 
reduction of spasticity.Price R et al found significant 
results of Cryotherapy  in reduction of spasticity 
and increased muscle range which helps hemiplegic 
patient in walking. 21

A larger percentage of patients showed positive 
results of Cryotherapy in reduction of spasticity 
and reduced muscle tone as per thermotherapy 
results were limited in lower limb, which strongly 
supports the result of Preisinger E et al ,stated 

that there is reduction of increased muscle tone by 
thermotherapy but when the results were compared 
with  Cryotherapy it showed that thermotherapy 
effects last for shorter period of time. 19

Many studies have suggested that Cryotherapy 
is useful in reduction of spasticity, swelling, spasm 
and acute injuries. Harlaar J et al proves that, the 
effect of cooling muscle can cause reduction in 
spasticity of the limbs. PNF is a very useful technique 
which helps to re-establish the accurate functioning 
of joints and its related structures. The effect of 
PNF is to increase muscle activities on the spindle 
and fiber type.22 The result of hold relax technique 
were very effective in improving gait parameters of 
hemiplegics, with improved muscle strength when 
combined either with thermotherapy or Cryotherapy, 

which supported by Funk Dc et al proves the study 
of PNF stretching produces great increase in range 
of motion .23 The study strongly supports the result 
regarding PNF stretchings. Romona F analyze that 
Cryotherapy has long term result when combined 
with PNF stretching in improving walking abilities. 24. 
There was also improvement in weight bearing on the 
effected side, which strongly supports by Osternig 
LR et al suggest that spasticity in hemiplegic patient 
can also be treated by giving PNF Stretchings. 18

Since gait deviation in hemiplegic patients 
is always a complex process that includes both 
neurological and biochemical factors. But it can 
be achieved by proper therapy and motivation of 
patients. Thus, the result of this study indicates the 
effect of Cryotherapy with hold relax technique in 
improving gait parameters such as stride length, 
cadence and walking velocity.

LIMITATION OF THE STUDY

This study was done on the on extensor synergy 
pa�ern lower extremity of Hemiplegic patients and 
so it doesn’t support the role in upper extremity. 

CONCLUSION

It can be concluded that both groups of age 
between 40-60 years responded to their respective 
treatments. Group B which were given Cryotherapy 
with hold Relax Technique showed marked difference 
than the Group A which were given Thermotherapy 
with Hold Relax Technique. Group B showed 
considerable improvements in gait parameters, due 
to which it helps in improvement in weight bearing 
and balance in affected side causing be�er confidence 
in ADL activities. Cryotherapy with Hold Relax 
Technique provided strong facts that it helps to 
improve gait parameters.
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ABSTRACT

Shoulder injuries are frequently caused by athletic activities that involve excessive, repetitive, overhead 
motion like swimming, tennis, pitching, and weightlifting. Injuries can also occur during everyday 
activities such washing walls, hanging curtains and gardening. Most problems in the shoulder involve 
the muscles, ligaments and tendons rather than the bones. Athletes are especially susceptible to 
shoulder problems. In athletes, shoulder problems can develop slowly through repetitive, intensive 
training routines. Plyometrics also known as jump training is a training technique designed to increase 
muscular power and explosiveness. Because plyometric exercises mimic the motions used in sports 
such as skiing, tennis, football, basketball, volleyball, and boxing, plyometric training often is used to 
condition professional & amateur adult athletes.
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INTRODUCTION

In the overhead athlete, the shoulder joint 
complex receives repetitively high stresses which 
may lead to inflammation of the shoulder joint 
capsule and the rotator cuff musculature.This type 
of prolonged inflammatory process can eventually 
result in decreased muscular efficiency, poor dynamic 
stability; increased humeral head displacement, 
eventual functional instability, and progressive 
tissue failure. Thus, in the overhead athlete, the 
glenohumeral joint capsule must be loose enough 
to allow the extreme motions required for successful 
completion of various sporting activities and, at the 
same time, exhibit the ability to dynamically stabilize 
the humeral head via rotator cuff force couples.The 
throwing athlete usually exhibits excessive external 
rotation (greater than 145˚) to accomplish arm 
cocking and exhibits a decrease in internal rotation 

(75˚or less). This adaptive change in motion is due 
to the repetitive stresses of throwing, which result 
in acquired laxity anteriorly and a loss of flexibility 
in the posterior muscles and joint of secondary 
functional impingement is referred to as the “riding 
up of the humeral head”.1

Plyometrics are training techniques used by 
Players in all types of sports to increase strength 
and explosiveness. Plyometrics consists of a rapid 
stretching of a muscle (eccentric action) immediately 
followed by a concentric or shortening action of 
the same muscle and connective. The stored elastic 
energy within the muscle is used to produce more 
force than can be provided by a concentric action 
alone. Researchers have shown that plyometric 
training when used with a periodized strength- 
training program, can contribute to improvements in 
vertical jump performance, acceleration, leg strength, 
muscular power, increased joint awareness and 
overall pro-perception.2

The purpose of plyometric exercises is to increase 
the power of subsequent movements by using both 
the natural and elastic components of muscle and 
tendon and the stretch reflex.
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Plyometric is a type of exercise which utilizes 
the stretchshortening cycle of musculotendinous 
tissue. Eccentric stretching is followed by concentric 
shortening of the same muscles. Often involves 
rebound activities. Plyometric training also called 
stretch shortening drills or stretch strengthening 
drills or reactive neuromuscular training.3

There are three phases in plyometrics:

1. Eccentric pre-stretch phase

2. Amortization phase

3. Concentric shortening phase

Plyometric training is most frequently completed 
using body weight rather than a mechanical load 
to provide the resistance, although weight can be 
a�ached to athlete to increase the resistance. Weighted 
implements, such as medicine balls, can also be used 
for training upper extremities.4

METHODOLOGY

The articles were taken from Saudi Journal of 
Sports Medicine, International Journal of Movement 
Education and Social Science, Physical Education 
and Sport, South African Journal for Research in 
Sport, Physical Education and Recreation, Journal 
of Sports Science and Medicine & Journal of Athletic 
Training. These articles were taken with reference to 
assess effect of plyometric exercise on shoulder joint 
muscles.   

 DISCUSSION

 In 2014, Amrinder Singh et al. 5 conducted a 
study to find out the effect of 8 weeks ‘Ballistic Six’ 
plyometric training on performance of 30 national 
level medium pace Asian Indian cricket bowlers. 
Average of 3 bowling velocities was taken using 
Bushnell (50 Hz) Doppler Radar Gun pre- and 
post-training program and compared. The study 
concluded that Ballistic Six plyometric training 
increases the bowling velocity in medium pace cricket 
bowlers hence improves their performance.

 In 2013, Dr. Subhabrata Kar 6 conducted a study 
to find out the effect of  4 weeks short-term plyometric 
training on strength performance of the athletes. 45 
male college students were taken into consideration. 
These subjects were divided into three groups-one 

control group & two experimental groups. All three 
groups were first of all tested for arm and shoulder 
explosive strength by pu�ing the shot (16pounds). 
After that first experimental group was treated with 
4 weeks of Medicine ball (4kg) chest throw exercise 
and 2nd group was treated with 4 weeks of Clap Push 
ups exercise. Both exercises were performed for 4 
weeks, 4 days per week and 30 min. per day with 
other usual physical activities. Before exercise 15 
minutes of warm up was mandatory for the subjects. 
The study concluded that medicine ball chest throw 
exercise showed greater impact on arm and shoulder 
explosive strength performance than Clap push ups 
exercise.

In 2012, Nikola Stojanovic et al. 7 conducted a 
study to find out the effects of plyometric training on 
the development of the jumping agility in volleyball 
players. The first phase of the preliminary period 
lasted for a period of three weeks. During each week, 
five training sessions were held, lasting from 90 to 
120 minutes. The basic aim during this period was to 
increase the basic abilities for aerobic endurance and 
strength.

During a micro-cycle of seven days, three training 
sessions were aimed at developing endurance, 
while two training sessions involved gym exercise. 
Following the completion of first phase of the 
preliminary period, initial measuring was carried 
out, while final measuring was realized three days 
following the end of experimental program. The 
experimental group used a technical-tactical program 
in its training along with a special plyometric program 
for development of explosive leg strength, during a 
period of sixweeks in second part of the preliminary 
period. A total of 15 training sessions were held. The 
model set for development of explosive leg strength 
consisted of five exercises, which took up first part of 
the training session, following a 30-minute warm-up 
period. At the same time, control group training used 
a technical tactical program. This study concluded 
that by using the set of plyometric exercises for the 
development of explosive leg strength in the case 
of the experimental group, an increase in jumping 
agility was noted. In addition, an increase was noted 
for the control group as well.

In 2012, Shahram Alam et al. 8 conducted a study 
to find out the effect of plyometric circuit exercises 
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on the physical preparation indices of elite handball 
player. The experimental and control groups were 
homogenized randomly and before applying 
experimental interventions for the experimental 
and control groups, a pre-test was administered 
and post-test was also conducted  at the end of the 
intervention. The control group participatedonly 
in the handball exercises and experimental group 
performed plyometric circuit exercises and joined 
the control group in the end. They participated in 
the exercises for 6 weeks, with 3 sessions per week, 
each lasting 90 minutes. In the first three weeks, the 
training program was carried out with a fixed weight 
and after the third week, adding weight was applied 
to the number of sets and repetitions. The control 
group only did handball exercises three sessions per 
week. This study concluded that plyometric circuit 
exercises had an effect on the vertical jump of male 
handball players and had increased the participants’ 
jump.

In 2012, OgnjenAndrejic9   conducted a study to 
evaluate & compare the effects of a plyometric and 
strength training off-season conditioning program 
on the fitness performance in young basketball 
players.Two groups (a strength training group and 
combined plyometric and strength training group) 
were selected for this purpose. The combined 
plyometric (CT group) and strength training group 
(ST group) performed plyometric exercises, while 
the strength training group performed free full court 
basketball. Following that, all of the participants 
took part in the same strength training program. 
Changes in all the variables were measured before 
and after the six-week training program. This study 
concluded that a combined plyometric and strength 
training program resulted in significantly greater 
improvements in motor performance skills.

In 2012, Hamid Arazi et al.10 conducted a study 
to compare the effect of land- and aquatic-based 
plyometric training on jumping ability and agility of 
young basketball players. Both the Land and Aquatic 
Plyometric trained three times per week with a 48 
hour recovery period between each training session. 
Each training session lasted for approximately 40 
minutes. The plyometric exercises consisted of ankle 
jumps, speed marching, squat jumps and skipping 
drills. The participants were encouraged to perform 
all exercises in an explosive manner by performing 

each movement at a maximal effort. Each subject was 
allowed a 1-minute rest between sets and 3 minutes 
rest between exercises. This study concluded that 
aquatic- and land-based plyometric training programs 
of an eight-week duration had a significant training 
effect with regard to all the measured jumping ability 
and agility values from pre- to post-training in a 
group of young, male basketball players.

In 2006 Michael G. Miller  et al.11 conducted a study 
to find out the effects of a 6-week plyometric training 
program on agility. Subjects were divided into two 
groups, a plyometric training and a control group. The 
plyometric training group performed in a six week 
plyometric training program and the control group 
did not perform any plyometric training techniques. 
All subjects participated in two agility tests: T-test 
and Illinois Agility Test, and a force plate test for 
ground reaction times both pre and post testing. This 
study concluded that the plyometric training group 
had quicker post-test times compared to the control 
group for the agility tests. The plyometric training 
group reduced time on the ground on the post-test 
compared to the control group.

In 2004 Nicole J. Chimera et al. 12 conducted a 
study to find out the effects of plyometric training 
on muscle-activation strategies and performance in 
female athletes. A pre-test and post-test control group 
design was used. Experimental subjects performed 
plyometric exercises 2 times per week for 6 weeks. 
This study concluded that the increased preparatory 
adductor activity and abductor-to-adductor 
coactivation represent pre-programmed motor 
strategies learned during the plyometric training.

CONCLUSION FROM EVIDENCES

Plyometrics are used to improve speed,agility, 
strength & reduce the chance of injury. These 
benefits favour the use of plyometrics in shoulder 
musculature training in athletes for pre-season as 
well as for rehabilitation purpose.
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ABSTRACT

This review intends to explore the impact of high interval level of exercise intensity on physical 
fitness in cardiac rehabilitation. Specifically, this paper aims to determine if a high-intensity interval 
aerobic exercise is as effective as a moderately intense aerobic exercise programme for producing 
improvements in fitness level. Although numerous studies have emerged in the past decade revealing 
the advantages of high-intensity interval aerobic exercise for cardiac rehabilitation, this paper will 
review this question and will also provide novel information related to its effect and safety issues in 
patients with cardiovascular disease. Information gained from this review is believed to allow for more 
individualised and appropriate exercise prescription for cardiac rehabilitation programmes, as well as 
promote greater consistency and clarity related to the fitness of varying levels of exercise intensity. 

Keywords: Physiotherapy, cardiac rehabilitation, high intensity interval exercise.

INTRODUCTION

Exercise has always remained an essential 
component of cardiac rehabilitation, and this practice 
has become more evidence-based in recent years. 
One method of cardiac rehabilitation that has gained 
considerable research a�ention over the past several 
decades is aerobic exercise [1]. Researchers have 
discovered that properly prescribed physical activity 
is effective for producing a range of physiological 
and psychological adaptations that can prevent the 
recurrence of subsequent cardiac episodes and costly 
hospital readmissions. Furthermore, researchers have 
experimented with varying exercise modalities to 
determine each one’s effect on these predetermined 
outcomes. Also, there appears to be clear evidence that 
exercise intensity, rather than duration or frequency, 
is the most important variable in designing a cardiac 
rehabilitation exercise programme [2].

An increasing body of research has begun to 
show that exercising at higher interval intensity 
is more beneficial to patients undergoing cardiac 
rehabilitation than light- or moderate-intensity 
exercise [3-5]. Unfortunately, a lack of assimilation 
among researchers and varying heart health 

organisations, such as the American Heart Association 
(2013), and the European Society of Cardiology 
(2013), has resulted in inconsistent guidelines and 
a range of misconceptions related to the application 
of this exercise method [6,7]. For example, different 
organisations have different standards for exercise 
intensity and the frequency of exercise sessions 
for rehabilitation. For example, Fletcher et al. 
(2001) recommends that patients with the coronary 
artery disease engage in regular aerobic exercise at 
intensities of 40 to 90% of their peak maximal oxygen 
consumption [8]. However, the American Heart 
Association (AHA, 2013) maintains that individuals 
include vigorous exercise (i.e., 80% of one’s maximal 
heart rate or greater) in their programmes at least 
three times each week [6]. These guidelines also vary 
as to their primary and secondary aerobic exercise 
limits. Interestingly, exercise recommendations 
tend to differ based on the location in which the 
research was conducted. In general, researchers and 
practitioners from the United States suggest that 
higher intensities are more effective for fitness and 
quality of life improvements, whereas research from 
Ireland and United Kingdom tends to advocate for 
exercise of more moderate intensities [9, 10]. Therefore, 
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no dose-specific guidelines have been established, 
and national and organisational guidelines for high- 
and moderate-intensity exercise vary considerably so 
that the lack of clinical guidelines on this ma�er has 
led to some inconsistency within the field. Therefore, 
Establishing such guidelines would assist with the 
identification of potential risk related to patients of 
varying stages of rehabilitation and activity levels [11].

Nevertheless, numerous exercise and heart 
organisations have established guidelines to protect 
certain individuals from undergoing certain levels 
of exercise intensities due to the perception of risk. 
Interestingly, British researchers Beale et al. (2010) 
found that cardiac rehabilitation programmes within 
the UK tend to overestimate the recommended 
intensity for chronic heart failure patients. According 
to these researchers, the British Association for 
Cardiac Rehabilitation (BACR), target heart rates 
determined from predicted maximum values 
were generally much higher than utilising other 
methods, such as the ventilatory threshold which not 
considered as a logistical and practical measurement 
of cardiorespiratory performance biomarker [12]. 
Therefore, Debate exists as to whether moderate- or 
high-intensity interval exercise is more effective for 
patients of varying levels of risk and rehabilitation. 
As higher levels of exercise intensities can provide 
both improvements and increases in cardiovascular 
risk, physiotherapists have expressed a range of 
theoretical perspectives as to the appropriate level of 
exercise for patients with cardiovascular disease [13]. 

The majority of research that has been carried out 
related to the impacts of exercise on cardiovascular 
rehabilitation has been conducted at lower intensities 
[14]. The reasons for this are likely related to safety 
concerns and a�empts to reduce the risk of potential 
harm placed on research participants. However, the 
increasing body of evidence advocating higher levels 
of exercise intensity merits further consideration. 
If such exercise methods are more beneficial for 
patients of certain levels of risk, physiotherapists 
have an obligation to prescribe such treatments to 
their patients [15]. 

EFFECTS OF HIGH-INTENSITY INTERVAL 
EXERCISE ON CARDIAC REHABILITATION

Due to proposed safety concerns, research 

exploring higher levels of exercise intensity for 
cardiac rehabilitation patients has been lacking. 
However, recent evidence suggests that such exercise 
programmes may be more beneficial and less harmful 
than previously considered [16, 5]. More empirical 
studies have emerged in the past decade highlighting 
the advantages of higher exercise intensities for both 
healthy and unhealthy patients alike. Improvements 
in our understanding of high-intensity interval 
programme design and the appropriateness of this 
exercise for some patients has advanced research 
in this area [17]. Canadian researchers Guiraud et 
al. (2012) conducted a recent review of the impact 
of high-intensity interval training in cardiac 
rehabilitation. Specifically, these authors sought to 
examine the degree to which this exercise intensity 
level could benefit patients with coronary artery 
disease, heart failure, and general benefits in people 
with cardiovascular risk.  Drawing on a classic and 
non-systematic review of the MEDLINE database of 
clinical trials, these researchers concluded that high 
intensity interval training was safe and tolerable 
for patients undergoing cardiac rehabilitation. 
Furthermore, these authors found that the effects 
of high-intensity interval training were generally 
greater than those of moderate exercise programmes 
(e.g., peak oxygen uptake, ventricular function, 
endothelial function, quality of life) deemed the 
former a superior method of rehabilitation. While the 
research surrounding this topic is still fairly scarce, 
Guiraud et al.’s (2012) review provides clear evidence 
as to the increasing trends toward more strenuous 
exercise for cardiac patients. It should be noted that 
this was a narrative review, and was subject to the 
independent evaluations of the authors [18]. 

Finally, recent meta-analyses study conducted by 
Weston KS, Wisløff U and Coombes JS (2014) shows 
that high-intensity interval training is superior to 
moderate-intensity continuous training by double in 
improving cardiorespiratory fitness and physiological 
benefits in patients with lifestyle-induced chronic 
diseases which effect on changing morbidity rate 
and all-cause mortality [5]. However, many issues 
still needed to be investigated and discussed .For 
example, greater consistency is needed regarding 
the definition of terms and research variables. The 
parameters that characterise exercise intensity are 
not commonly agreed upon, nor are conceptions 
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of “light”, “moderate” and “high”. In one study [19], 
moderately intense exercise was considered 70 to 80% 
of one’s maximal oxygen consumption, whereas this 
level of intensity was considered high in another [20]. 
A common set of criteria needs to be established in 
order to perform a proper meta-analytic analysis of 
the impact of varying exercise intensities on proposed 
research variables.

RISKS OF HIGH-INTENSITY INTERVAL 
EXERCISE IN CARDIAC REHABILITATION

While exercising at higher intensities has been 
demonstrated to offer a number of superior effects 
for cardiac rehabilitation patients than moderate 
intensities, the proposed risk of this type of training 
has led some researchers to utilise caution [21].  For 
example, researchers speculated that high-intensity 
training might lead to adverse effects, such as heart 
pooling, and even cardiac arrest [22]. Heart pooling is a 
phenomenon in which the heart fails to pump enough 
blood to satisfy the needs of working muscles. 
In response to high-intensity aerobic exercise, 
researchers speculated that individuals may undergo 
episodes, such as the loss of respiratory function, 
increased muscular fatigue, swelling of joints and 
increased coughing as a result of this lack of blood 
flow. Ultimately, some researchers suggested that 
high-intensity training in some individuals could lead 
to congestive heart failure [23]. Also, it may increase 
risk of subsequent cardiac episodes, such as sudden 
cardiac death or myocardial infarction [24].

While some episodes of cardiac arrest and 
congestive heart failure have been documented in 
response to training, there is li�le evidence to suggest 
a causal relationship between exercise intensity and 
adverse health consequences. The cardiorespiratory 
system appears to maintain a self-limiting 
mechanism that prevents exercisers from surpassing 
a predetermined “dangerous” level of physical 
activity [25]. When a particular individual’s exercise 
intensity becomes too high, it simply cannot surpass 
its own safety zone and will ultimately secrete the 
appropriate fatiguing factors needed to slow its heart 
rate and decrease blood pressure [26]. Also, Rognmo 
et al. (2012) evaluate the question that exercising at 
vigorous intensities can increase the risk of sudden 
cardiac death and myocardial infarction in highly 
susceptible patients so that they studied the exercise 

rehabilitation programmes of nearly 5,000 patients 
and correlated this data with incidences of cardiac 
arrest or infarction. In these patients combined, 
moderate-intensity exercise was associated with one 
fatal cardiac arrest during intervention, whereas 
high-intensity aerobic exercise was associated with 
two non-fatal episodes. These results appear to 
indicate that the risks associated with either type of 
exercise are relatively low, and there is no evidence 
to suggest that high-intensity aerobic exercise 
elicits greater risk than moderate-intensity exercise. 
Therefore, based on the considerable advantages of 
high-intensity exercise, Rognmo et al. (2012) suggest 
that this training modality be considered in patients 
experiencing cardiovascular disease who have met 
appropriate risk stratification assessments [27]. In 
addition, other study Sawka et al. (2011) mentioned 
that the few cases of cardiac arrest that have occurred 
in response to exercise have likely been related to 
heat exhaustion or dehydration [28]. Therefore, the 
overwhelming abundance of research available 
within peer-reviewed journals and meta-analysis 
suggest that these risks have been overstated and it 
is safe and well-tolerated [5, 24, 27, 29]. However, further 
research is needed to confirm this finding, and 
caution should certainly be taken when employing 
high-intensity exercise.

CONCLUSION

In summary, Current researches  tends to favour 
high intensity interval exercise training in cardiac 
rehabilitation and the evidence base generally supports 
this, although the potential risk involved in intensity 
is not clear. However, Cautions and appropriate 
screening and communication with the patient’s 
doctor should be considered when prescribing high 
intensity interval exercise. And further research 
is needed related to the potential risk involved in 
such exercise modalities, and greater assimilation 
is needed between organisations regarding exercise 
prescription guidelines. There have been some ethical 
and logistical constraints when seeing to determine 
the differing effects between different intensities 
level, such as the assumed increase exposure to 
cardiovascular risk elicited by exercising at higher 
interval intensities.
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 ABSTRACT

Purpose: To evaluate the effects of concentric and eccentric resistance exercise on Dyspnea , Pulmonary 
fuction and Health status in COPD patients.

Method: Forty male and female COPD patients were randomly assigned into two groups, were trained 
for the intervention and then the intervention was performed by them. Dyspnea, Pulmonary function 
and Health Status score were measured pre and post.

Results: Eccentric resistance exercise shows marked improvement in dyspnea, pulmonary function & 
overall health status of COPD subject.

Conclusion: :  Eccentric resistance exercise can be prescribed to COPD patient as it provides safe mode 
of exercise to COPD patient with less or no exertional dyspnea & it also improves health status and 
pulmonary function of the patients.

Keywords: COPD, Concentric resistance exercise, Eccentric resistance exercise, Dyspnea, Pulmonary functions 
and Health status.

Abbreviations: COPD – Chronic obstructive pulmonary disease, FEV1 – Forced expiratory volume in 
1 second,FEV6 – Forced expiratory volume in 6 sec, FVC – Forced vital capacity,FEV1/FEV6 – Ratio 
between Forced expiratory volume in 1 second & Forced expiratory volume in 6 sec, BMI – Body mass 
index, GOLD – Global initiative for chronic obstructive lung disease
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INTRODUCTION

The Global initiative of obstructive lung diseases 
(GOLD) classified chronic obstructive pulmonary 
disease as “a disease state characterized by airflow 
limitation that is not fully reversible. The airflow 
limitation is usually progressive & is associated with 
an abnormal inflammatory response of the lungs to 
noxious particles or gases”`1. 

The WHO has published data placing the 
world- wide prevalence of COPD at 0.8%. Other 
reports place the prevalence of COPD substantially 
higher, at approximately 4 to 6%.2-3 the prevalence of 
COPD reported in different population based studies 
from India is highly variable.  For epidemiological 
assessment, the rounded-off median prevalence rates 
were assessed as 5 percent for male and 2.7 percent 
for female subjects of over 30 years of age.4

The symptoms limiting the exercise performance 
of the pulmonary patient are exertional dyspnea 
& fatigue.5 Chronic obstructive pulmonary disease 
is often characterized by over inflation of lung & 
overexpansion of the thorax. Based on length tension 
properties of muscle, foreshortening of inspiratory 
muscles in COPD may substantially reduce their 

DOI Number: 10.5958/0973-5674.2016.00027.7



 130       Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1  Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             131  

force generating capacity6. Associated symptoms, 
such as fatigue and dyspnea, cause restrictions on 
patients’ exercise tolerance, consequently having 
a major impact on their ability to carry out daily 
activities, frequently resulting in reduced quality of 
life (Jones, Cully et al 2006)7.

Resistance training therapy with its manifold 
effects is a part of a modern and multi modular 
treatment of the COPD. Because of the specific 
symptoms (e. g. muscle atrophy, dyspnea) and the 
deconditioning of these patients, resistance training 
might meet the demands of a COPD8. Resistance 
exercise of sufficient intensity can enhance strength, 
muscular endurance & maintain fat free mass. 
Resistance exercise increase bone mass/a�enuation 
of sarcopenia, strength of connective tissue, basal 
metabolic rate & functional capacity9.

Resistance exercise contain both the components 
i.e. eccentric & concentric but breaking resistance 
exercise into concentric & eccentric component will 
have more significant effect as concentric resistance  
exercise has greater exercise capacity & eccentric 
exercise eccentric exercises are less physiologically 
demanding & less metabolically costly so both 
exercise will prove beneficial in their own way to 
COPD patient9. So the purpose of this study is to 
evaluate the effect of eccentric & concentric exercise 
on dyspnea, pulmonary function & health status of 
COPD patient. 

METHOD

Patients: Forty moderate COPD patients 
including male and female of age group 45 to 65 were 
included for the study. Coexisting medical problems 
like Acute Exacerbation of COPD, Acute MI, 
Respiratory failure patients, Congestive heart failure 
patients Hypertension, Diabetes, Pneumothorax, 
Haemoptysis, and Resting dyspnea and Patients with 
Hemodynamic instability and Uncooperative patients 
were also excluded from the study.

Intervention: Subjects clinically diagnosed as 
moderate  chronic obstructive pulmonary disease 
were selected and randomly divided into two 
experimental groups, as Group A and Group B, 
consisting each of 20 subjects. A brief explanation 
about the treatment session was explained to all the 
subjects of the study.

The treatment duration for both the groups 
included: Intensity – 10 repetitions for each exercise, 
Frequency – 3 sets with 2 minutes rest period between 
each set., Repetition – daily 3 sets, Duration of the 
study-  6 days a week.

The pre- post test values of FEV1, FEV6 FEV1/
FEV6, dyspnea & health status were noted for six 
days of treatment program. Group A was treated 
with concentric resistance exercise and Group B with 
eccentric resistance exercise.

Group A: Biceps curls were performed through 
dumbbell. Therapist hold dumbbell while in 
extension in concentric exercise to avoid eccentric 
work done.  Triceps exercises were performed 
through dumbbell. Therapist hold dumbbell while in 
flexion in concentric exercise to avoid eccentric work 
done. Bench press was performed through iron rod 
with weight on each side. Therapist holds the rod 
while coming downward in concentric exercise to 
avoid eccentric work done.

Quadriceps exercise was done by placing weight 
cuff on ankle. Subject sits on table or couch with legs 
hanging down. Therapist holds the weight cuff while 
in flexion in concentric exercise to avoid eccentric 
work done. Calf exercise was performed by placing 
weight cuff on ankle. Patient stands on stairs. Moving 
upward is a concentric exercise. Leg squa�ing were 
performed by holding gym rod with weight on 
each side at the shoulder level. Supervisor holds the 
rod during standing in concentric exercise to avoid 
eccentric work done.

Intensity – 10 repetitions for each exercise

Frequency – 3 sets with 2 minutes rest period 
between each set.

Repetition – daily 3 sets for 6 days a week.

Group B: Biceps curl was performed through 
dumbbell. Therapist hold dumbbell while in flexion 
in eccentric exercise to avoid concentric work. Triceps 
exercise was performed through dumbbell. Therapist 
hold dumbbell while in extension in eccentric exercise 
to avoid concentric work. Bench press was performed 
through iron rod with weight on each side. Therapist 
holds the rod while going upward in eccentric exercise 
to avoid concentric work done. Quadriceps exercise 
was done by placing weight cuff on ankle. Subject sits 
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on table or couch with legs hanging down. Therapist 
holds the weight cuff while in extension in eccentric 
exercise to avoid concentric work done. Calf exercise 
was done by placing weight cuff on ankle. Patient 
stands on stairs. Moving downward is an eccentric 
exercise. Leg squa�ing was done by holding gym 
rod with weight on each side at the shoulder level. 
Therapist holds the rod during si�ing in eccentric 
exercise to avoid concentric work done.

Intensity – 10 repetitions for each exercise.

Frequency – 3 sets with 2 minutes rest period 
between each set.

Repetition – daily 3 sets for 6 days a week.

DATA ANALYSIS

Data analysis was performed using software 
package of SPSS13 & SIGMASTATE. Independent 
t- test was used to analyze the homogeneity of 
the groups. Paired t- test was used to analyze the 
changes in outcome variables from baseline to 
post intervention period within each group. The 
significance level set for the study was P< 0.05 with a 
confidence level of 95%.

RESULTS AND INTERPRETATION

Forty moderate COPD patients (acc. to GOLD 
guidelines) were recruited for the study after signing 
the consent form Sahara Hospital, Lucknow on the 
basis of inclusion and exclusion criteria. Their age 
group were between 45 to 65 years for the study. 

Table : 1.1 The demographic data of the patients summarized in table 1.1 is noted as : 20 moderate COPD 
patients in concentric exercise (Group A) and 20 moderate COPD patients in eccentric exercise (Group B). 
When descriptive demographic data was analyzed between group A and group B following result was 
obtained in group A & B data.

Variables N
Group A Group B

t-value p-value
Mean ± SD Mean ± SD

Age 40 53.40 ± 6.36 55.30 ± 6.82. .910 .785

BMI 40 20.599 ± 2.66. 21.45 ± 2.79 .986 .552

Comparison of variables within the group. The paired t- test was used for within group analysis.

Concentric Resistance exercise group (GROUP A)

There was no significant decrease in the BODE’s index from pre intervention to post intervention reading 
i.e. from 8.00±0.99 to 6.00 ± 0.58. Borg scale significantly decreased from pre intervention to post intervention 
reading i.e. from 3.4 ± 1.02 to 2.1 ± 1. Result has shown significant increase in the FEV1 from pre intervention 
to post intervention reading i.e. from 1.8 ± 0.31 to 1.96±0.32 There was  significant increase in the FEV6 from 
pre intervention to post intervention reading i.e. from 2.7±0.5266 to 2.86±0.45. FEV1/FEV6 do not significantly 
increased from pre intervention to post intervention reading i.e. from 0.673±0.025 to 0.682±0.01

Table 1.2 : Showing within group analysis of BODS index, Borg scale and Pulmonary fuctions in Group 
A (concentric resistance exercise)

Variables
Mean±SD t value

(pre vs. post)
p- value
(pre vs. post)Pre Post

BODE’s index 8.00±0.99 6.00±0.58 13.38 P>0.05

Borg scale 3.4±1.02 2.1±1.0 6.37 P<0.05

FEV1 1.8±0.31 1.96±0.32 14.03 P<0.05

FEV6 2.7±0.5266 2.86±0.45 10.98 P<0.05

FEV1/FEV6 0.673±0.025 0.682±0.016 6.98 P>0.05
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Table shows that there is a significant decrease 
between pre & post reading of Borg scale but there 
is no significant decrease in BODE’S index. FEV1 
& FEV6 increases significantly but FEV1/FEV6 did 
not increase significantly in Group A (concentric 
resistance exercise)

ECCENTRIC RESISTANCE EXERCISE GROUP 
(GROUP B)

There was  significant decrease in the BODE’s 
index from pre intervention to post intervention 

reading i.e. from 7.5±0.75 to 4.6 ± 0.50, Borg scale 
from pre intervention to post intervention reading 
i.e. from 3.4 ± 0.96 to 0.975 ± 0.8. FEV1 significantly 
increased from pre intervention to post intervention 
reading i.e. from 1.8 ± 0.38 to 2.107±0.4, FEV6 from 
pre intervention to post intervention reading i.e. 
from 2.74±0.45 to 3.07±0.55 but there is no significant 
increase in FEV1/FEV6 from pre intervention to 
post intervention reading i.e. from 0.64±0.025 to 
0.68±0.021

Table 1.3 Shows that there is a significant difference between pre & post reading of variables of Group 
B (Eccentric exercise)

Variables
Mean ± SD

t value (pre vs. post) p value(pre vs. post)
Pre Post

BODE’s index 7.5±0.75 4.6±0.50 19.22 P<0.05

Borg scale 3.4±0.96 .975±0.8 20.876 P<0.05

FEV1 1.8±0.38 2.107±0.41 15.607 P<0.05

FEV6 2.74±0.45 3.07±0.55 10.2 P<0.05

FEV1/FEV6 0.64±0.025 0.68±0.021 18.462 P>0.05
 Comparison of variables between the group:

The independent t-test was used to analyze the mean difference of pre & post reading between concentric & 
eccentric exercise group. There was a significant difference between concentric & eccentric exercise group with 
respect to mean difference of pre & post reading of BODE’s index i.e. from 2.85±1.046 to 2.41±0.686, Borg scale 
i.e. from 2.253±1.032 to 1.325±0.658, FEV1 i.e. from 0.420±.0383 to 0.319±0.0913, FEV6 i.e. from 0.138±.0622 to 
0.328±0.0139, but there is no significant difference between group A & group B with respect to mean difference 
of pre & post reading of  FEV1/FEV6 i.e. from 0.0091±0.00634 to 0.0359±0.00836.

Table 1.4: Showing within group analysis of BODS index, Borg scale and Pulmonary fuctions in Group 
group B (eccentric resistance exercise) and it shows that there is a significant difference in group B (eccentric 
exercise) than in Group A (Concentric exercise)

Variables
Mean ± SD

t- value p value
Concentric exercise Eccentric exercise

BODE’s index 2.85±1.046 2.41±0.686 1.966 0.05

Borg scale 2.253±1.032 1.325±0.658 2.831 .003

FEV1 0.31±.0383 0.420±0.09 8.971 .001

FEV6 0.138±.0622 0.328±0.0139 5.644 .001

FEV1/FEV6 0.0091±0.00634 0.0359±0.00836 10.487 .501

DISCUSSION 

This study is designed to compare the 
effectiveness of concentric & eccentric resistance 
exercise on dyspnea & health status of COPD patient. 

It is an experimental study, 20 subjects were taken 
in each group. Group A has been given concentric 
exercise & group B has given eccentric exercise for 
1 week.
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Concentric Resistance exercise group(Group A)

The result shows that there is a significant increase 
in FEV1 & FEV6 & dyspnea in concentric exercise. 
The result of the present study is in accordance with 
the study done by Jan Hoff et al in 2007, they did a 
randomized control trial on 12 patients with COPD 
(8 males & 4 females) for 8 week of training regime 
of concentric contraction of quadriceps & found that 
there is a significant increase in FEV1, FEV6. It is well 
accepted that the biomechanics of leg press exercise 
demands an integral involvement and, therefore, 
training adaptation of the abdominal muscles found 
that there is a significant improvement in perceived 
breathlessness due to increase in mechanical 
efficiency9.

The result shows that there is no significant 
decrease in BODE’s index & there is no significant 
increase in FEV1/FEV6 in concentric exercise.

Eccentric Resistance exercise group(Group B)

There is a significant increase in FEV1, FEV6 in 
eccentric exercise which is in accordance with the 
study done by Peter Wright et al who conducted 
a randomized control trial on 28 patients with 
moderate to severe COPD (12 male, 16 female).  The 
patients underwent hypertrophic maximal strength 
training for 12 weeks. Result showed that FEV1 & 
FEV6 performance (forced expiratory volume in 6 s) 
showed a significant increase with the strengthening 
of pectoralis muscle by bench press.

The result shows that there is significant 
decrease in BODE’s index in eccentric exercise. 
This study is in accordance with M.A Spruit et al 
in 2002, had conducted a study on 48 patients (age 
& forced expiratory volume in one second) were 
randomly assigned to resistance training (RT, n=24) 
or endurance training (ET, n=24). Result showed 
that there was significant improvement in exercise 
performance and health-related quality of life10. 

Rooyackers et al in 2003 conducted a study on 24 
patients with severe COPD. Patient perform eccentric 
cycle exercise training for 10 weeks &  concluded that 
eccentric cycle exercise can be performed at a high 
intensity without the patient becoming out of breath 
or needing supplemental oxygen11.

Comparison of concentric and Eccentric exercise 
group

There is a significant increase in FEV1 & 
FEV6 & significant decrease in Borg scale also in 
eccentric exercise. But eccentric exercise shows more 
significant increase in FEV1, FEV6 & significant more 
decrease in Borg scale than concentric exercise. This 
study is in accordance with that of JM Rooyackers 
who did a randomized control trial on 12 patients 
with moderate COPD. Eccentric & concentric exercise 
test were performed in random order at constant 
workload of 25 & 50% of individual maximum work 
capacity & found that VE, VO2 were approximately 
30% lower during negative work than during positive 
work for both work intensities. It is due to decreased 
work of breathing which contributed to the reduced 
oxygen cost of negative work.

 Knu�gen et al in 1971 did a study on 23 patients 
with moderate COPD. Eccentric & concentric 
workload  was performed by patient simultaneously 
& their oxygen uptake was assessed & found a higher 
ventilatory equivalent for oxygen ( VE/VO2) during 
eccentric exercise than during concentric exercise 
at similar workload. There is a role of different 
mechanoreceptor activity or motor activity during 
negative workdone. FEV1 is related to VO2max so 
it  increases as VO2 decreases.9 There is no significant 
difference in FEV1 & FEV6 in concentric & eccentric 
exercise 

CONCLUSION 

The result of the study revealed that there is a 
significant difference in the FEV1, FEV6 & dyspnea 
of COPD patients both within & between the groups. 
But health status of COPD patient as assessed by 
BODE’s index is not significant in concentric group 
but significant in eccentric group. FEV1/FEV6 proved 
to be insignificant in both the groups. Eccentric 
resistance exercise can be prescribed to COPD patient 
as it provides safe mode of exercise to patient with 
less or no exertional dyspnea & it also improves 
health status of patient. Pulmonary function also 
improves by eccentric resistance exercise.
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ABSTRACT

Familial Hypercholesterolemia is a genetic disorder caused by mutations in the genes encoding the 
low density lipoprotein (LDL) receptor consequently which results in elevated plasma levels of LDL. 
We report a case of a fourteen year old male with homozygous familial hypercholesterolemia who 
underwent coronary artery bypass surgery and later underwent a phase one cardiac rehabilitation 
program.  The program consisted of early post surgical respiratory care with bronchial hygiene therapy 
and a submaximal exercise stress test done at the end of first phase of cardiac rehabilitation.
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INTRODUCTION

A large number of genes are believed to act as 
a causative factor in the process of atherogenesis 
regulate lipid metabolism, inflammatory and immune 
responses, endothelial function and coagulation, 
elevated homocysteine levels, diabetes, insulin 
resistance.1 Familial hypercholesterolemia (FH) is 
a genetic disorder caused by mutations in the gene 
encoding the low density lipoprotein (LDL) receptor, 
thereby results in either a deficient gene expression 
or the expression of defective LDL receptors. This 
dearth of functioning LDL receptors results in 
decreased catabolism of LDL and its accumulation in 
the plasma. The mutations can prevent the synthesis 
of LDL receptor proteins, or can cause the formation 
of a defective LDL receptor that is unable to bind or 
ingest LDL into the hepatic cells.

CASE REPORT

We report a case of a fourteen year old 
male, diagnosed as homozygous familial 
hypercholesterolemia (FH) with peripheral arterial 
disease and later underwent a phase one cardiac 
rehabilitation program post a coronary artery bypass 
graft surgery. An institutional ethical commi�ee 
approval was obtained. An informed consent and an 
assent were obtained from the parents and the subject 
respectively prior to preparation of the report.

A fourteen year old male, presented with 
complaints of chest pain for duration of three years, 
pain in the knee joints for a period of two years 
and multiple nodular enlargements over dorsum 
of hands, fingers, ulnar aspect of wrist joints, elbow 
joints, knee complexes, bu�ocks and ankle joints. 
These were painless and progressed to the great toe, 
soles of both feet.

Chest pain was described as retrosternal, 
associated with dyspnea on exertion and palpitations, 
which was relieved on rest (NYHA Class III). Later 
the pain progressed in intensity with symptoms 
presented at rest. There were no associated symptoms 
of fever, syncope, orthopnea or paroxysmal nocturnal 
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Figure 3. Bilateral corneal arcus juvenalis, with 
conjunctival xerosis

Examination of the cardiovascular system showed 
normal first and second heart sounds with a pan 
systolic murmur in the mitral area on auscultation. 
An evident left carotid artery bruit was also noted. 
Peripheral pulses of the dorsalis pedis and posterior 
tibial arteries were diminished on palpation in both 
the lower extremities with pedal edema.  

The respiratory system examination revealed 
normal intensity of breath sounds in the bilateral 
lung fields post auscultation. The skin of peripheral 
extremities showed no signs of discoloration, loss of 
hair as are frequently observed in cases of peripheral 
arterial disease. 

D.B weighed 33.2 kilograms, height of 151.5 centimeters 
and a body mass index (BMI) of 14.5. Serum total 
cholesterol and triglyceride levels (Table 1) showed more 
than twice the amount of the normal cholesterol (457 mg/
dL). A large increase in LDL cholesterol concentrations 
were also observed (411 mg/dL) accompanied by a raised 
total cholesterol/ HDL-C ratio. 

Table 1: Serum Cholesterol and Triglyceride 
profile

Plasma lipids Plasma lipids (mg/dL)
Total cholesterol 457 mg/dL

Triglycerides 81 mg/dL
HDL-cholesterol 29 mg/dL
LDL-cholesterol 411.8 mg/dL

TC/HDL 15.8

LDL: Low density lipoprotein, HDL: High 
density lipoprotein, TC: Total cholesterol

Electrocardiogram reports showed a normal 
sinus rate, rhythm, PR and QT intervals of normal 

dyspnea. Preliminary treatment of statins (3-
hydroxy-3-methylglutaryl HMG CoA reductase 
inhibitors) and low cholesterol diet was initiated. The 
subject developed recurrent chest pain episodes of 
similar character as described in the earlier episode. 
The subject did not experience any symptoms of 
intermi�ent claudication during walking.

Figure 1. Pedigree Chart of D.B

D.B showed a normal birth and developmental 
history, born to parents from a non consanguineous 
marriage with no family history of similar complaints 
(Fig. 1). He also received the routine vaccination 
protocol after birth. 

Physical examination presented with 
disseminated tendon xanthomas and non tender, 
nodular enlargements over the extensor aspect 
of the proximal interphalangeal joints with ulnar 
deviation of metacarpophalangeal joints, nodules 
over the olecranon processes, lateral malleoli, and 
both Achilles tendons (Fig 2). The shoulder, elbow, 
wrist and proximal and distal carpophalangeal joint 
examination exhibited normal range of motion. Ocular 
examination carried out by the physicians showed 
corneal arcus juvenalis, minimal opacification of both 
lenses with conjuctival xerosis (Fig 3). Large nodular 
enlargements were observed over inter gluteal region 
due to which the subject experienced difficulty in 
si�ing for prolonged periods.

Figure 2. Tendon and cutaneous xanthomas in the 
proximal interphalangeal joints and subcutaneous areas 
of elbow joint 
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duration with no axis deviation. Echocardiographic 
reports showed a normal biventricular systolic 
function, trivial mitral regurgitation with no wall 
motion abnormalities and an ejection fraction of 
seventy percent and fractional shortening of thirty 
nine percent.

A coronary angiogram revealed 90 percent 
stenosis of the proximal left anterior descending 
artery, ostial portion of the right coronary artery. A 
carotid artery doppler investigation showed intimal 
thickness due to atherosclerotic changes and diffuse 
circumferential wall thickness of left common carotid 
artery with 65 percent luminal stenosis. An Ankle 
Brachial Index (ABI) measured for peripheral arterial 
disease was recorded as 0.65 and 0.8 on the left and 
right sides respectively.

TREATMENT

An on-pump coronary artery bypass grafting 
surgery was done with three conduits harvested and 
anastomosed. 

Acute post operative care in the intensive care 
unit included ventilatory support for twenty four 
hours with ionotropic drug support, hemodynamic 
and ventilatory parameters monitoring, airway 
management, and monitoring fluid intake and 
output. Acute physiotherapy management on day 
one consisted airway clearance techniques during 
ventilatory support and therapeutic body positioning 
every two hours. Post extubation, routine sessions 
of deep breathing exercises, incentive spirometry, 
and splinted huffing and coughing techniques were 
administered. Bed side active assisted upper limb 
range of motion exercises, active heel slides and 
ankle and toe movements with progression were 
implemented up to a functional capacity level of 1.5 
– 2 METs. D.B made a gradual progression from sit to 
stand with a graded ambulation program within the 
intensive care.

Phase one program: A postoperative 
echocardiographic investigation with an ejection 
fraction of 71% was recorded. Progressive exercises 
and ambulation were within a functional capacity 
level of 2 – 3 METs. Sessions of breathing exercises, 
active upper limb range of motion exercises and 
incentive spirometry were continued. D.B underwent 
a 6 minute walk test on post-operative day six and 

a supervised stair climbing session at the end of this 
phase (5-6 METs). A distance of 390 meters during the 
6 minutes was covered; no symptoms of intermi�ent 
claudication, fatigue or dyspnea were reported 
during the test. A modified Borg’s rating of perceived 
exertion score of 4 (0 to 10) with a normal heart rate 
recovery response were recorded.

Genetic counselling to the family and a 
medication regime were followed consisting of HMG 
CoA reductase inhibitors (statins), antiplatelet agents, 
nitrates, beta blockers, and diuretics. 

DISCUSSION

Familial hypercholesterolemia occurs in two 
forms; heterozygous2 (h�FH) and homozygous3 
(hmzFH). The heterozygous form has a mutation 
frequency of ~ 1: 5004 where one of the two LDL 
receptor genes mutates and becomes nonfunctional. 
The rare homozygous form occurs with a mutation 
frequency of ~1: 1, 000,000 (1 in one million)4 and 
is characterized by large elevations in plasma LDL 
(in the order of 15-24 mmol/L). This variant which 
is monogenic has both copies of the LDL-receptor 
gene defective with complete absence of LDL 
receptor genes. Severely elevated LDL-cholesterol 
levels are noted at birth (~ 3 to 4 times the normal).5 
Characteristic cholesterol deposits such as tendon 
xanthomas are seen deep in the tendons of the 
dorsum of the hand or knuckles, the Achilles tendon, 
in the cornea (corneal arcus/ arcus cornealis) and 
eyelids (xanthelasma) often by the age 20. Serum 
cholesterol levels exceed 600 mg/dL and are as 
high as 1,200 mg/dL, with the first cardiovascular 
event occurring in childhood or adolescence. Severe 
LDL hypercholesterolaemia exceeds >12 mmol/L 
in the homozygous variant in comparison to other 
sterol disorders such as phytosterolaemia and 
cerebrotendinous xanthomatosis (CXT).6

Our subject was a rare case of homozygous 
familial hypercholesterolemia with peripheral arterial 
disease subjected to early cardiac rehabilitation after 
coronary artery bypass graft surgery. Phase two 
rehabilitation with aerobic exercise could not be 
undertaken as the subject failed to a�end consequent 
sessions of training. Studies related to the role of 
exercise and its effects on the genetic predisposition 
of hypercholesterolemia show that exercise training 
reduces neointimal growth and vascular lesions 
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stabilize after injury.7 However the role of exercise 
and its effects on the genetic predisposition of an 
autosomal recessive hypercholesterolemia such 
as homozygous FH is yet to be established. The 
homozygotes of familial hypercholesterolemia 
have demonstrated a genetic defect in the surface 
LDL binding receptor sites leading to an inability 
of the “second messenger” to suppress HMG CoA 
reductase enzyme.8

HMG CoA (3-hydroxy-3-methylglutaryl 
coenzyme A) reductase inhibitors are a common 
and effective mode of treatment for familial 
hypercholesterolemia. HMG CoA reductase inhibitors 
(statins) have been known to exhibit other pleiotropic 
effects such increasing bioavailability of nitric oxide, 
anti-inflammatory effects, stabilizing atherosclerotic 
plaques and improving any kind of endothelial 
dysfunction.9  A 16 to 20 weeks of aerobic exercise 
training program in familial hypercholesterolemic 
male pigs increased the anticontractile effect of 
the peripheral vascular adipose tissue on the left 
circumflex coronary artery caused by endothelin-
1.10 These effects may additionally improve arterial 
functioning in patients with homozygous FH along 
with effects of exercise training. Aerobic exercise 
training as a prerequisite to sensitization of LDL 
receptors can be studied in further cases of the 
homozygous allele of familial hypercholesterolemia.
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ABSTRACT

Background: This study was aimed at investigating the relationship among pain, walking time, 
physical function PF and health-related quality of life HRQoL in patients with knee OA.

Method: Ninety-six individuals with knee OA. PF, pain, walking time (at comfortable and fast paces) 
and HRQoL were assessed using Ibadan Knee Hip Osteoarthritis Outcome Measure, Visual Analogue 
Scale, stopwatch, and Arthritis Impact Measurement Scale respectively. Data were analyzed using 
descriptive statistics, Pearson’s correlation test and linear multiple regression with alpha level set at 
0.05.

Results: The mean age of the participants was 61.27±13.73 years. There were significant correlations 
between average daily pain (ADP) and PF (r = - 0.21) and pain intensity and HRQoL  (r = 0.47); and 
between pain during walking and each of PF and HRQoL (r = - 0.29 and 0.37). The correlations between 
comfortable pace walking time (CPWT) and each of ADP, PF and HRQoL were also significant (r = 0.33, 
- 0.87, 0.31). Regression analysis indicated that a negative relationship existed between PF and each of 
pain during walking and CPWT (R2 = 0.768) while HRQoL is positively related to ADP, pain during 
walking and CPWT (R2 = 0.318).   

Conclusion: Pain during walking and CPWT were the most significant predictors of physical function 
and health-related quality of life in patients with knee osteoarthritis.

 Keywords: Pain, Walking, Physical function, Health-related quality of life, Knee osteoarthritis.   
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INTRODUCTION

Osteoarthritis (OA) is the most common 
degenerative joint disorder and a major public 
health problem which imposes a significant health 
and economic implications on the society due to its 
effects on function and activities of daily living1, 2. It 
affects any joint containing hyaline cartilage and the 
knees are most commonly affected3. The disease is 
characterized by pain, reduced function, swelling, 

morning stiffness lasting less than 30 minutes, joint 
enlargement, deformity, grinding , clicking and joint 
instability which may make the affected individual 
present with muscle atrophy, weakness, joint 
effusion, crepitus, bony tenderness and enlargement, 
altered gait and limitation of motion 4.

Pain and disability are major problems in patients 
with knee OA which lead to reduced physical 
function and consequently pose great challenge in 
the performance of activities of daily living resulting 
in a decline in health-related quality of life 5. Health-
related quality of life (HRQoL) is the patients’ 
appraisal of their current levels of functioning and 
satisfaction when compared to what they perceive to 
be ideal 6. The ability to effectively measure HRQoL 
is central to describing the impact of a disease (such 
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as OA), treatment, or other insult including normal 
ageing on a patient 7.  It is particularly appropriate to 
measure HRQoL because of the chronic debilitating 
nature of arthritis which does not cause death, but 
has substantial effects on health, fitness and physical, 
emotional and social functioning of the affected 
patients 7.

Relationship/associations among pain, PF and 
HRQoL of Nigerians with knee OA have not been well 
documented, few studies available for referencing 5, 8 
seem to have limitations in terms of instruments 8 and 
focus 5 and sample size 8. We tried to include walking 
time in our study because difficulty in walking has 
been identified as a major activity limitation in 
patients with knee OA 9, 10. This study was hence 
designed to investigate the relationship among pain 
[measured as average daily pain and pain during 
walking (pain before and after walking)], walking 
time (measured as comfortable pace walking time 
(CPWT) and fast pace walking time (FPWT)}, PF and 
HRQoL.

MATERIALS & METHOD

This study was a descriptive cross-sectional 
survey evaluating the associations among pain, 
walking time, PF and HRQoL in patients with knee 
OA. The study was approved by the Health Research 
Ethics Commi�ee of the University of Ibadan and 
University College Hospital (Ref no: UI/EC/13/0013), 
the permission of the management of the Federal 
Medical Centre (FMC), Owo, Nigeria, was also 
sought and obtained before the commencement of 
the study. The participants were consenting patients 
with mild to moderate knee OA a�ending the 
Physiotherapy Department, FMC, Owo who were 
diagnosed according to the radiographic assessment 
of their knee joints by the orthopaedic surgeons and 
family physicians. They were male and females with 
knee OA of one or both knees with grade II Kellgren 
and Lawrence classification10 and also satisfied 
the American College of Rheumatology Criteria 
11. Participants were selected through a purposive 
sampling technique having met the inclusion criteria 
of a physician/surgeon diagnosis of knee OA and 
screened for absence of other comorbid conditions 
and inability to walk 11.

MEASUREMENTS 

Participants’ age and sex were documented, 
height, weight and body mass index were assessed 
using standardized procedures.

Measures of Pain, Walking Time, Physical 
Function and Health-related Quality of Life

Participants’ average daily pain intensity (PI) and 
pain during walking measured as pain before walking 
(PBW) (before the 50-foot walk test) and pain after 
walking (PAW) (immediately after the 50-foot walk 
test) were evaluated using Visual Analogue Scale 12.  
Participants’ comfortable pace walking time (CPWT) 
and fast pace walking time (FPWT) (for 50-foot walk 
test) were measured with stopwatch in line with the 
protocol described by Silva et al 11. To assess physical 
function, the participants completed the self-reported 
part of Ibadan Knee/Hip Osteoarthritis Outcome 
Measure (IKHOAM) while the researcher completed 
the clinician-reported section of the instrument. The 
IKHOAM is a scale that assesses PF and treatment 
outcomes in patients with knee and/or hip OA which 
was developed to reflect the Nigerian environment 
and culture 13 IKHOAM demonstrated high validity, 
reliability and responsiveness in measuring function 
in Nigerians with knee/hip OA 13,14. The Arthritis 
Impact Measurement Scale 2 (Short Form) (AIMS2 
SF) was used for the assessment of participants’ 
health-related quality of life15, 16. The instrument 
demonstrated good discriminate validity, internal 
consistency, and test- retest reliability17.

DATA ANALYSES

The data were analyzed using SPSS 16.0 
version software (SPSS Inc., Chicago, Illinois, USA). 
Descriptive statistics, Pearson correlation test and 
linear multiple regression analysis were used for 
analysis. Significance level was be set at 0.05.

RESULTS

Fifty-nine (61.5%) of the participants were females 
while 35 of them (36.5%) presented with bilateral knee 
OA; their bio data is presented in table 1. Participants’ 
ADP demonstrated a significant negative association 
with PF (r = -0.21; p= 0.002) but showed significant 
positive correlation with each of CPWT, FPWT and 
HRQoL scores (r = 0.33, 0.39 and 0.47; P < 0.001). 
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There was also a significant negative correlation between PF and HRQoL scores (r= -0.40; p < 0.001). Similarly, a 
strong negative correlation was observed between PF and each of CPWT and FPWT (r = -0.87, -0.79; p < 0.001). 
Both PBW and PBW have similar significant linear correlation with CPWT, FPWT, and HRQoL but significant 
inverse relationship with PF (table 2). Multiple regression analysis presented in table 3 indicated that PBW, 
PAW and CPWT are the most significant predictor of both PF and HRQoL.

Table 1: Participants’ characteristics and their OA profile

Variable Mean±SD Minimum Maximum

Age (Years) 61.27±13.73 38.00 86.00

Height (m) 1.61±0.49 1.51 1.76

Weight (kg) 77.88±18.08 47.00 120.00

BMI (kgm2) 30.38±8.12 19.07 46.93

PI 5.08±0.81 2.90 6.5

PBW 3.29±1.04 1.00 5.00

PAW 3.30±1.04 1.00 5.00

CPWT (s) 15.74±2.86 13.00 25.00

FPWT (s) 10.83±2.44 8.00 17.00

PF (%) 78.21±13.43 47.37 94.00

HRQoL 10.98±6.15 1.02 20.34

Table 2: Correlation among participants’ variables

Variable PI PBW PAW CPWT FPWT PF HRQoL
PI 1
PBW 0.25* 1
PAW 0.25* 0.99* 1
CPWT 0.33** 0.22* 0.22* 1
FPWT 0.39** 0.24* 0.24* 0.89** 1
PF - 0.21* -0.29* -0.29* - 0.87** - 0.79** 1
HRQoL 0.47** 0.37** 0.37** 0.31** 0.20 - 0.40* 1

*Correlation is significant at 0.05 level (2 tailed)

**Correlation is significant at 0.01 level (2 tailed)

Table 3: Standard multiple regression analysis for physical function and health-related quality of life  

Variable Β Std. Error Beta p-value
PF
CPWT - 3.83 0.529 - 0.816 < 0.001
FPWT - 0.552 0.635 - 0.100 0.387
PI 1.738 0.909 0.104 0.061
PBW -1.580 0.665 - 0.122 0.020
PAW 1.576 0.665 - 0.122 0.020
HRQoL 
CPWT 1.529 0.415 0.710 < 0.001
FPWT - 1.571 0.499 - 0.623 0.002
PI 3.603 0.714 0.473 < 0.001
PBW 1.602 0.511 0.270 0.002
PAW 1.593 0.511 0.269 0.002
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Dependent variables: physical function and 
health-related quality of life; ß: Unstandardized 
Coefficients; Beta: Standardized Coefficients

P < 0.05

For Physical function, R = 0.876, R2 = 0.768

For HRQoL, R = 0.564, R2 = 0.318   

DISCUSSION

The findings of this study showed that  ADP 
showed a significant negative correlation with PF, 
an individual with minimal pain is likely to cope 
be�er with activities of daily living than one with 
increased pain who may exhibit activity limitation 
and participation restriction. This shows that pain 
is a possible predictor of PF in individuals with knee 
osteoarthritis and likewise PF is a predictor of pain. 
This is in line with the findings of Aghdam et al 18  and 
Odole et al 5 who reported similar relationship in their 
studies, conversely, regression analysis computed 
in this study did not indicate pain as a significant 
predictor of  PF, though Pearson Correlation showed 
a significantly weak negative association between 
the two variables. It is probable that the participants 
involved in this study did not objectively report 
either their ADP or self-reported aspect of IKHOAM.  
The severity of pain is expected to impact on the PF 
of patients with OA; however the degree of pain 
perception varies from one person to the other 8. 
Furthermore, Africans are known to trivialize pain 
and discomfort 19 probably for the fear of being tagged 
lazy or for religious reasons, a situation in which the 
individual declares by faith that his/her problems 
have gone when he/she truly has discomfort. Pain 
not being a significant predictor of PF as observed in 
this study may be partly explained in the light of the 
aforementioned viewpoints.

Pain during walking assessed as PBW and PAW 
demonstrated significant inverse relationship with PF 
which implies that reduced pain enhances functional 
ability, although studies on the relationship of pain 
during gait with physical function in knee OA 
are rather scarce, Silva et al 11 had opined that the 
assessment of pain during gait is more relevant in 
knee osteoarthritis than pain in the previous week 
or ADP. The result is however expected because 
walking is a crucial activity of daily living and lack 

of mobility has been linked with depression and 
reduced fitness level 20 which may impact negatively 
on the individual’s overall quality of life; PBW and 
PAW as significant predictors of both PF and HRQoL 
as observed in this study seems to have laid credence 
to these submissions.   

The strong significant negative correlation 
observed between PF and each of CPWT and FPWT 
strengthens the evidence that walking time is a good 
index of performance-based PF 21. An individual 
with improved functional capacity is likely to cover 
a given distance in shorter duration.  From the 
finding of this study, CPWT was a strong significant 
predictor of PF while FPWT was not.  Culturally, 
elders in Southwestern (Yoruba Speaking) Nigeria 
are not favourably disposed towards walking fast or 
running, this study involved elders with mean age of 
about 61 years; the finding may not be unconnected 
with such cultural inclination.   

The results of Pearson Correlation co-efficient 
showed significantly moderate pain-HRQoL, CPWT- 
HRQoL and physical function-HRQoL relationships 
although FPWT is not significantly associated with 
HRQoL.  This implies that pain, CPWT and physical 
function are likely predictors of HRQoL perception 
of the participants in this study. Chacon et al 22 have 
similarly reported a significant correlation between 
knee pain and quality of life perception measured as 
AIMS scores. Multiple regression analysis however 
revealed pain, CPWT and FPWT as significant 
predictors of HRQoL. It is expected that pain and 
mobility would significantly impact on HRQoL, 
however, these associations must be taken with 
caution because quality of life is a complex issue 
that is influenced by age, socioeconomic, cultural 
and other variables 23. These factors could have 
contributed to pain severity, PF and HRQoL scores at 
the time of recruitment for the study.

LIMITATIONS  

The present study is not without some limitations. 
The limitations of our study are the relatively small 
sample size which poses challenge on the external 
validity of the study, and the potential patient 
selection bias of studying a convenience, non-random 
sample, making our results relevant only to patients 
with knee OA a�ending tertiary health facilities. 
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CONCLUSION AND RECOMMENDATION

Our results support existing evidence that pain is 
significantly associated with PF and HRQoL among 
Nigerians with knee osteoarthritis. Furthermore, 
pain during walking and comfortable pace walking 
time were the most significant predictors of both 
functional performance and overall health status 
among patients with knee osteoarthritis. This may 
imply that interventions and assessment procedures 
targeted at improving PF and HRQoL of patients with 
knee osteoarthritis should pay considerable a�ention 
to walking for optimal treatment outcome.  
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ABSTRACT

Objective: Increasing age has a tendency to enforce sedentary lifestyle on individuals. This study 
therefore investigated the age-related musculoskeletal disorders associated with sedentary lifestyles 
among the elderly. 

Method: One hundred and eighty two (100 females and 82 males) elderly subjects purposively selected 
from residential homes for older adults and selected churches in Lagos State participated in the study. 
Their heights and weights were measured and were assessed for sedentary lifestyles as well as the 
presence of musculoskeletal disorders using a 38-itemed questionnaire.  

Results: The mean age, height, and weight were 70.14 ± 8.62 years, 1.69 ± 0.11m and 70.12 ± 10.32kg 
respectively. The point prevalence of musculoskeletal pain/discomfort among respondents was 51.6% 
while the 12 months prevalence was 87.4%. The four most common areas of pain were the knee 
(31.9%), low back (25.3%), ankle (22.0%) and the upper back (20.9%). 6.6% of the respondents could not 
perform their daily activities in two weeks as a result of pain. 41.8% reported that the severity of pain 
they felt was moderate pain while 29.7% reported mild pain.  About 142 (78.0%) respondents spent 15 
minutes to 2 hours watching television on a week day. Many of the respondents had other forms of 
musculoskeletal discomforts due to sedentary lifestyles. There were significant relationships between 
sedentary activities and knee pain (p = 0.01), Low back pain (p = 0.02), Ankle pain (p = 0.03) and Upper 
back pain (p = 0.03). 

Conclusion: The prevalence of age related musculoskeletal disorders associated with sedentary 
lifestyle in the elderly is high and are common in the lower limbs and back. 
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INTRODUCTION

The size of the elderly population is increasing 
rapidly both in number and proportion in most parts 
of the world and will triple to account for more than 
20% of the world’s population by year 2050.1,2 The 
aging population would be one of the most important 
social phenomenon for the next half century.3 The 
increase in the number of elderly people in the world 
will exert a big impact on health and social services.4  

The impact is mostly due to the association between 
the number of elderly and the number of individuals 
at risk of chronic diseases, disabilities and injuries.5 
Due to the developing health care in developing 
countries, lifespan tend to increase with some elderly 
people enjoying relatively good health, but also with 
a good number suffering from diseases related to old 
age.6 Old age has a tendency to enforce sedentary 
lifestyle on individuals.7

Sedentary lifestyle is a medical term used to 
denote a type of lifestyle with no or irregular physical 
activity.8 Sedentary activities include si�ing, reading, 
watching television, and using computer for much of 
the day with li�le or no vigorous physical exercise. A 

DOI Number: 10.5958/0973-5674.2016.00030.7



 146       Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1  Indian Journal of Physiotherapy and Occupational Therapy. January-March 2016, Vol. 10, No. 1             147  

sedentary lifestyle can contribute to many preventable 
causes of death in the elderly.7  

According to the World Health Organization 
(WHO), one of the major disabling conditions among 
the elderly population is musculoskeletal disorders.1,9 
With old age, quite a number of changes are likely to 
occur in the body including those of musculoskeletal 
origin.10  Generally, muscles decrease in strength, 
endurance, size and weight with ageing.11 There is 
reduced mineralization to bone making it fragile 
and more susceptible to fracture. The strength of 
the tendons and ligaments and their insertions to 
bone are also reduced. These changes tend to be 
exaggerated by inactivity.12

Although some works have been done on 
the evaluation of musculoskeletal disorders in 
the elderly in Nigeria, the association of these 
musculoskeletal disorders to sedentary lifestyles has 
not been extensively explored. This study therefore 
investigated the age-related musculoskeletal 
disorders associated with sedentary lifestyles among 
the elderly.

MATERIALS & METHOD

One hundred and eighty two participants (82 
males and 100 females) whose ages ranged from 
60 to 80 years old and had sedentary lifestyles 
participated in this study. They were selected by a 
sample of convenience from selected homes for the 
elderly and 3 churches in Lagos State, Nigeria. Ethical 
approval was obtained from the Health Research and 
Ethics Commi�ee of the Lagos University Teaching 
Hospital, Idi-Araba, Lagos. An informed consent was 
obtained from each participant prior to participation. 
Their heights and weights were measured using a 
height meter and a weighing scale respectively. Each 
of them completed a structured 38-item questionnaire 
adapted from previous studies that are related to the 
present study.3,13 The copies of the questionnaire 
were distributed to them by the researchers and the 
completed copies were immediately collected by 
hand.

Data analysis

Data collected was analyzed using Statistical 
Package for Social Sciences (SPSS) version 17.0. 
Results were illustrated using tables and bar charts. 
Inferential statistics of chi-square was used to 
determine association between variables.

RESULTS 

The mean age, height, and weight were 70.14 
± 8.62 years, 1.69 ± 0.11m and 70.12 ± 10.32kg 
respectively. Eighty-one (44.5%) respondents were 
between the age range of 61 and 70 while 21 (11.5%) 
were between the age range 51 and 60. 

The point prevalence of musculoskeletal pain/
discomfort among respondents was 51.6% (94 
respondents) while the 12 months prevalence was 
87.4% (159 respondents). The four most common 
body parts affected by musculoskeletal pain were 
the knee [58(31.9%)], low back [46 (25.3%)], ankle 
[40 (22.0%)] and upper back [38 (20.9%)] (Table 1). 
Thirteen (7.1%) of the respondents could not perform 
their daily activities in two days as a result of pain 
(Table 2). Seventy-six (41.8%) respondents reported 
that the severity of pain they felt was moderate 
(Figure 1). Seventy (38.5%) respondents reported 
ankle stiffness as other musculoskeletal discomforts 
experienced (Table 3).

One hundred and forty-two (78.0%) respondents 
spent 15 minutes to 2 hours watching television on a 
typical week day (Figure 2). One hundred and fifty-
six (85.7%) respondents spent more than 3 hours lying 
down and sleeping during the weekend (Table 4). 

There were significant relationships between 
sedentary activities and knee pain (p = 0.01), Low 
back pain (p = 0.02), Ankle pain (p = 0.03) and Upper 
back pain (p = 0.03) (Table 5).

There were significant relationships between 
sedentary activities and Leg weakness (p = 0.04), 
Swelling Legs (p = 0.05), Ankle stiffness (p = 0.03) and 
Low back stiffness (p = 0.05) (Table 6).

Many of the respondents (68.7%) had treatment 
prescribed by a doctor, 58 (31.9%) received treatment 
from physiotherapists and 28 (15.4%) had self-
medication.

DISCUSSION

The high prevalence of musculoskeletal pain/
discomfort observed in this study among the elderly 
shows that musculoskeletal disorders are common in 
the elderly. The prevalence of many musculoskeletal 
conditions has been reported to increase markedly 
with age, and many are affected by lifestyle factors, 
such as obesity and lack of physical activity.9,14,15 
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Dillon et al16 reported that the prevalence of knee 
osteoarthritis among adults > 60 years is 37.4% in the 
United States of America. Estimates from Australia 
indicate that the incidence of osteoarthritis is highest 
among women that are aged 65 -74 years while the 
incidence among men is highest at age 75.9 This may 
be as a result of the physiological changes associated 
with ageing. The muscular system undergoes a 40% 
loss of muscle mass and 30% decrease in strength 
by age 70.11,17 There is a 1% loss of bone mass per 
year after age 35, with up to a 2 to 3% loss after 
menopause for women. Degeneration of the joints, 
specifically the spine is common. Connective tissues 
gradually lose their elasticity, muscle fibers shorten, 
and joints show decreases in the production of joint 
lubricating synovial fluid. By age 60, there is up to 
a 15% reduction in nerve conduction concomitantly 
with a reduction in neurons and brain mass.18

It was observed that the most common 
musculoskeletal pain/ discomforts found in this 
study were in the lower limbs (ankle stiffness, leg 
weakness and leg swelling) and low back (low back 
stiffness). This may be due to the wear and tear the 
lower limbs and the low back are subjected to over 
time because they bear much of the weight of the 
body. These findings are consistent with that of Peat 
et al 19 and Croft et al 20 Peat et al 19 observed that 40% 
of the elderly had more than one painful joint in the 
lower extremity. Croft et al 20 reported that about 26%-
33% of the older adults had both hip and knee pain 
while Dawson et al 21 reported 11%.  Bemben et al 22 
reported that the lower body is more affected than 
the upper body with age-related muscle mass loss. 

In some other studies, several musculoskeletal pain 
sites of both upper and lower limbs as well as the 
low back in more than half of the elderly people were 
reported.23,24  Baek et al 23 observed that more than half 
of the South Korean elderly population (65 years and 
above) reported upper extremity pain as well as low 
back pain and/or lower extremity pain. Similarly, in 
an Israeli population of elderly people aged 61 and 
above, more than half reported low back, neck, knee 
and shoulder pain. 24 

The finding that 91% of respondents performed 
sedentary activities both during the week and 
weekend shows that sedentary behaviour among 
the elderly is very high. This might have been the 
reason for the high prevalence of musculoskeletal 
disorders observed among the elderly as there were 
significant relationships between several areas of 
musculoskeletal pain/ discomfort and sedentary 
behaviours. Vella and Kravi� 18 reported that those 
who lead a sedentary life are more likely to have an 
acceleration of sarcopenia than those who lead an 
active life. Sedentary lifestyle is a known cause of 
the escalation of musculoskeletal disorders and other 
medical problems in the aging population.25

The finding that 68.7% and 31.9% of the 
respondents were treated by doctors and 
physiotherapists respectively shows that most of the 
elderly seek expert care for their musculoskeletal pain 
or discomfort. This may be because the elderly people 
in the old people’s homes are closely monitored by 
caregivers and doctors designated to these centers to 
take proper care of them.

Table 1: Respondents’ body parts affected by musculoskeletal pain

Body parts
No of subjects 
        (N)

Percentage
      (%)

              Male  
    (N)              (%)

               Female
       (N)                (%)

Knee 58 31.9 25 43.1 33 56.9

Low back 46 25.3 19 41.3 27 58.7

Ankle 40 22.0 18 45.0 22 55.0

Upper back 38 20.9 18 47.4 20 52.6

Shoulder 28 15.4 14 50.0 14 50.0

Neck 24 13.2 11 45.8 13 54.2

Elbow 14 7.7 6 42.9 8 57.1

Arm 10 5.5 4 40.0 6 60.0
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Table 2: Periods respondents could not perform their daily activities due to pain

Periods No of subjects (N) Percentage (%)

2 days 13 7.1

2 weeks 12 6.6

Figure 1: Severity of pain felt by the respondents

Table 3: Other Musculoskeletal discomforts experienced by respondents

Category      
Frequency
    (N)

Percentage
(%)

Male
(N)              (%)

Female
(N)              (%)

Neck stiffness 30 16.5 13 43.3 17 56.7
Low back stiffness 51 28.0 22 43.1 29 56.9
Hand weakness 25 13.7 5 20.0 20 80.0
Numb fingers 16 8.8 3 18.8 13 81.3
Tingling fingers 17 9.3 4 23.5 13 76.5
Leg weakness 63 34.6 29 46.0 34 54.0
Swelling legs 54 29.7 21 38.9 33 61.1
Temperature changes in legs 12 6.6 2 16.7 10 83.3
Ankle stiffness 70 38.5 32 45.7 38 54.3
Toe numbness 26 14.3 8 30.8 18 69.2
Tingling toes 27 14.8 6 22.2 21 77.8

Figure 2: Sedentary activity (si�ing while watching television) performed by respondents on a typical weekday
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Table 4: Sedentary activities performed by the respondents during the weekends

Sedentary activities
< 1 hour
(N)              (%)

1-3 hours
(N)              (%)

> 3 hours
(N)              (%)

Watching television 91 50.0 81 44.5 10 5.5
Reading magazine 112 61.5 62 34.1 8 4.4
Listening to music 82 45.1 89 48.9 11 6.0
Talking on the phone 93 51.1 52 28.6 - -
Si�ing in a car/bus 125 68.7 53 29.1 - -
Lying while sleeping 3 1.6 22 12.1 156 85.7

Table 5: Association between musculoskeletal (MS) pain and sedentary activities (SAs)

MS Pain
SAs (<1 hour)
N              %

SAs (1-3 hours)
N               %

SAs (>3 hours)
N                  %

X2 p-value

Knee pain  22 12.1 28 15.4 8 4.4 16.8 0.01*
Low back pain 21 11.5 15 8.2 10 5.5 15.7 0.02*
Ankle pain 27 14.5 8 4.4 5 2.7 14.2 0.03*
Upper back pain 15 8.2 12 6.6 11 6.0 13.6 0.03*
Shoulder pain 23 12.6 2 1.1 3 1.6 10.6 0.56
Neck pain 22 12.1 2 1.1 - - 7.8 0.62
Elbow pain 8 4.4 3 1.6 3 1.6 5.6 0.72
Arm pain - - 10 5.5 - - - -

*= Significant at (p<0.05)

Table 6: Association between musculoskeletal (MS) discomfort and sedentary activities (SAs)

MS Discomfort SAs (<1 hour)
N              %

SAs (1-3 hours)
N               %

SAs (>3 hours)
N                  % X2 p-value

Leg weakness  11 6.0 52 28.6 - - 2.61 0.04*
Swelling legs 49 26.9 5 2.7 - - 2.15 0.05*
Left ankle stiffness 15 8.2 3 1.6 - -
Right ankle stiffness 16 8.8 3 1.6 - - 2.96 0.03*
Both ankle stiffness 28 15.4 5 2.7 - -
Toe numbness 20 11.0 3 1.6 3 1.6 1.35 0.18
Left tingling toe 4 2.2 3 1.6 - -
Right tingling toe 6 3.3 1 0.5 2 1.1 1.43 0.15
Both tingling toes 7 41.2 3 1.6 1 0.5
Low back stiffness 35 19.2 15 8.2 1 0.5 2.12 0.05*

*= Significant at (p<0.05)

CONCLUSION 

The prevalence of age related musculoskeletal 
disorders associated with sedentary lifestyle in the 
elderly is high and are common in the lower limbs 
and back. 

RELEVANCE OF THE STUDY

Based on the findings of this study, it is hereby 
advocated that 

• The public should be enlightened on a 

regular basis through mass media and seminars 
by physiotherapists on the dangers of sedentary 
lifestyles and be encouraged to engage in regular 
fitness exercises.

• The government should provide safe and 
accessible public exercise areas.

•  Old people’s homes should provide adequate 
facilities for physical activities with physiotherapists 
leading and supervising them.
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ABSTRACT

We all know that Low Back Pain (LBP) is one of the most common reason for the visit of patients to a 
Physiotherapist and treating LBP accounts for almost half of their workload as a clinician. It’s a well-
known fact that a�itude and beliefs of any clinicians towards the patient’s pain plays a vital role in 
deciding its management. A very less is known about Physiotherapist’s a�itude & belief towards LBP 
and also if their a�itude and beliefs influence their management approach. Articles included relevant 
literature identified through searches of published studies in 3 electronic databases namely PubMed, 
PEDro and CINAHL using keywords as “a�itude, beliefs, low back pain & physiotherapy”. Finally, 28 
articles were selected to review the a�itude & beliefs of Physiotherapists towards treating Low Back 
Pain. After reviewing it was observed that, A�itudes & beliefs about its course and management has 
an important role as they have an impact on the extent and severity of distress and disability. In order 
to frame provisions of low back pain management for future, it will be good to study more about the 
differences and similarities in a�itudes to the management of LBP between physiotherapists working 
in different se�ings & with different conceptual frameworks. The study of Indian physiotherapist’s 
cognitions, therefore, warrants further a�ention.

Keywords: “a�itude, beliefs, low back pain & physiotherapy”.

INTRODUCTION

Pain is not well understood by many although 
it’s universal. Most of the time the best hope for a 
patient suffering from pain continuously is that the 
pain can be managed properly, thinking the a�ending 
Physiotherapists has identified it in the first place. 
This should be a collaborative venture between the 
a�ending physiotherapists & the patient to make sure 
that the quality of life of patient to be maintained if 
it is not improved. Studies have shown that practice 
se�ing does play a role in treatment approach, the 
number of sessions for treatment and restricting the 
activity levels.

Low Back Pain

We all know that Low back pain (LBP) is one 
of the most common & costly issues and continues 
to present a significant health problem especially in 
developing countries like India and Physiotherapists 
treats most low back pain patients which account for 
approximately half their workload. In industrialized 

countries, after a headache and tiredness, back pain is 
the most commonly reported complaint and results 
in a great degree of disability and distress. As per 
Andersson GB et all (1999)24 in all populations, every 
individual has a probability of 80% of having pain 
in low back at some period of their life time and 
approximate 18% of the total population experiences 
pain in their low back at any given time. Because 
of which, a good number of research produced 
worldwide on the course & management has been 
increasing for many years. Beliefs and a�itudes about 
course and management of low back pain play an 
important role: as they have a great impact on the 
extent and severity of disability and distress. Low back 
soft tissue injury is a descriptive term which refers to 
injury to muscle, tendon, ligament, intervertebral disc 
and other connective tissues located at the low back 
area of a human body. The main reason of injuries of 
these soft tissues is stress on them beyond a certain 
point which can be due to manual handling, repetitive 
movements or wrong postures. Evidence-based 
treatment for low back pain other than conventional 
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PT treatments includes counseling, brief sessions of 
educational talks, painkillers for a short time and 
exercises under supervision. Though, risk factors 
for the development of persistent problems have 
been identified during many systematic reviews of 
prospective cohorts, but the accounted variance is 
quiet small. Almost all the guidelines recommend 
and urge practitioners for an early intervention and 
also to consider and identify risk factors, but they do 
not offer specific guidance as to how they can address 
risk factors during their clinical practice. Hence, the 
implementation of these guidelines is proved to be 
difficult and, wherever they were implemented, it 
had made no significant impact on their practice. Few 
studies have suggested that instead of focusing only 
on individual differences in patients, factors related 
to clinician needs to be investigated. As it has been 
observed that a�itudes and beliefs of practitioner’s, 
at least in few cases, made some contribution in 
chronic spinal disability development of due to over 
treating or under treating or not further referring 
him/her appropriately, and, in time, reinforcing 
perception  of illness by advising to improve spinal 
and environmental vigilance while having restricted 
normal activities. In addition, there is evidence about 
some practitioners having beliefs on movement 
avoidance conceptualized as fear avoidance. There 
is also a good amount of evidence where clinicians 
advise immobility as part of their treatment. In order 
to summarize, although there are clinical guidelines 
for the management of low back pain based on 
evidence, the Physiotherapists advice and his/her 
choice of treatment are different from the guidelines. 
These beliefs, in a number of ways, could contribute 
in the development of spinal disability, which may 
include over or under treating, not using the effective 
pain control or strategies for reactivation, reinforcing 
patient’s unhelpful illness perceptions by prescribing 
greater spinal vigilance and restrictions on normal 
activities. It has been observed that there may also be 
a problem with a small number of clinicians providing 
treatment for LBP patients for an extended period, 
without showing any clinical progress. Pincus T et al. 
(2006) 6 reported that around 10% of Musculoskeletal 
Practioner’s continue to treat patients of sub-
acute back pain, though they are not responding 
as expected and this could be an underestimate, 
as suggested by few available data. Findings of 
numerous randomized controlled trials suggest some 

convincing evidence related to their approaches in 
management of low back pain although they support 
active interventions over no treatment at all. There 
has been an argument that clinician factors need 
investigation in order understands the complexity in 
the behavior of professional practice in a be�er way 
and how to further improve implementation of LBP 
management guidelines. There is evidence given by 
Goubert L et al (2003) 2 that some clinicians, as part of 
their treatment advise immobility. There is evidence 
provided by Buchbinder R, (2005) 27 that educational 
strategies towards changing patient’s and health 
professionals’ beliefs about low back pain can reduce 
pain and disability.

Although there is no official data available for 
India, we can consider figures available for other 
countries like United States of America where 
Americans spend at least $50 billion each year on low 
back pain; United Kingdom spends £1.5 billion and 
Australia spends more than $1 billion (Australian) 
in providing treatment for low back pain apart from 
huge numbers of hours of productivity. Hence, there 
is a compelling need to address the solutions of this 
problem through investments and changes in health 
policy, service delivery and research that will drive 
the development and implementation of effective 
prevention and treatment strategies for low back 
pain. The returns on these investments will be of 
great help.

A�itude & Belief 

The word ‘a�itude’ can be referred to a lasting 
group of behavior tendencies and feelings directed 
towards specific groups, individuals, ideas, conditions 
or an object. The dictionary meaning is “A se�led way 
of thinking or feeling about something”. It generally 
describes a way of doing something in terms of what 
one think is proper. The values are those a�itudes for 
which we feel very strongly about and opinions are 
those which are of less important. Whenever we hold 
an a�itude we will have a tendency to behave in a 
certain way toward that person, object or condition 
as a�itudes will always have a positive and negative 
element. 

The beliefs that we hold may be cultural, 
professional, religious or moral are an important 
part of our identity. Although beliefs are based on 
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our real experiences, we should not forget that what 
is happening in life now may not be the same as 
the original experience. Beliefs are considered to be 
precious as they are the true reflection of who we are 
& how we live our lives and act professionally. For 
example a social worker a�ached to Drug Addiction 
Treatment Center, the pre-existing beliefs one may 
have could be related to notions that have developed 
around him/her for issues like alcohol and other 
drugs, disabilities and what it’s like to be sick and 
mentally disturbed.

This compartmentalization could affect the way 
one interact and work with  our clients/patients and 
the reason we do this is our assumptions about what 
our clients/patients can and can’t do for themselves. If 
we make such assumptions as a health care provider 
then we are denying our patients their dignity, 
respect and rights and will be treated as a breach in 
your duty.

As per Rainville et al (2000) 26 and Ostelo et al 
(2003) 11 clinicians have been shown to have a range 
of a�itudes and beliefs related to pain and these 
appear to be related to the treatment they give to their 
patients. 

Bishop A & Foster NE et al (2005) 16 documented 
that It is possible that clinicians beliefs and a�itudes, 
at least in some cases, does have contribution towards 
development of spinal disability because sometimes 
they over treat or under treat the condition, doesn’t 
refer to the right consultant, and, in time,. They also 
concluded that most physiotherapists recognize when 
patients are at high risk of developing chronicity, still 
many recommend that the patient limit their activity 
levels or do not work. 

Rainville J et al (1995) 4 did a study with more 
than 200 health care providers as participants, to 
find out their a�itudes and beliefs about functional 
impairments and chronic back pain using HCPAIRS. 
Factor analysis was performed to explore the 
dimensions of a�itudes and beliefs which showed 
four dimensions entitled as “functional expectations,” 
“social expectations,” “need for a cure,” and 
“projected cognition”. Validity was determined by 
HC-PAIRS accurately measuring the pain a�itudes 
and beliefs of functional restoration providers, who 
have a stated philosophy concerning this notion. Most 

respondents were neutral or disagreed somewhat 
with the notion that chronic back pain should limit 
functional performance, but a wide range of responses 
were noted indicating that diverse pain a�itudes 
and beliefs are held. The 66 functional restoration 
providers had a mean HC-PAIRS score of 38 (S.D. = 
7), and a range of scores from 26 to 52 was found. As 
expected, these scores corresponded to disagreement 
with the notion that chronic low back pain justifies 
impairments and disability. With these finding, they 
concluded that clinicians have been shown to hold a 
range of beliefs and a�itudes about pain. 

Foster et al (2003) 15 argued that the in order 
to understand the complexity of behavior in 
terms professional practice behavior & be�er 
implementation of Low Back Pain management 
guidelines in a be�er way, factors related to clinician 
needs further investigation and how to improve 

Houben et al. (2004) 5 in his study with 156 therapists 
who completed the Health Care Providers’ Pain and 
Impairment Relationship Scale (HCPAIRS) and 
questionnaires measuring the perceived harmfulness 
of physical activities. Furthermore, the therapists 
gave recommendations for work and physical 
activity for patients described in vigne�es, suggested 
that practitioner’s beliefs and a�itudes were most of 
the time, associated with recommendations physical 
activity for patients and for work (based on clinical 
vigne�es). Therefore, there is a support that clinician’s 
beliefs and a�itudes do influence the behavior and 
future research will further expand this debate. 
This study also suggests an influence of therapists’ 
a�itudes and beliefs on their actual behavior, which 
in turn might be an important source of information 
for the patients.

Kennedy N. et al (2014) 23 compared beliefs of 
students of medicine, physiotherapy and nursing 
(total of 271) towards low back pain. They concluded 
that differences exist in the beliefs of three cohorts of 
students toward LBP. Physiotherapy students had 
the most positive LBP beliefs while nursing students 
had the most negative. Medical and physiotherapy 
students LBP beliefs improved significantly over 
their four-year degree programs, while nursing 
students essentially remained the same. A student 
with previous LBP was found to have significantly 
poorer levels of fear-avoidant behaviours towards 
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LBP compared to students with no previous LBP. 
These findings highlight the need for education for 
nurses to promote positive beliefs towards LBP. 

Pincus T et al (2006) 6 developed and tested a new 
questionnaire (for practitioners who specialize in 
musculoskeletal therapy), the A�itudes to Back Pain 
Scale (ABS) in order to study about practitioner’s 
beliefs and a�itudes in treatment of low back pain, 
and whether this has influence on their clinical 
decisions making and prescribing intervention.

Pincus T et al (2007) 7 studied the a�itudes of three 
professional group’s i.e Chiropractors, Osteopaths and 
Physiotherapists who play key roles in the treatment 
of patients with low back pain, using a recently 
developed and validated questionnaire, the A�itudes 
to Back Pain Scale for musculoskeletal practitioners 
(ABS-mp). A cross-sectional questionnaire survey was 
shared with 300 of each professional group (n=900). 
After analyzing the responses, they concluded that 
all three groups endorse a psychosocial approach to 
treatment and see re-activation as a primary goal. 
However, physiotherapists and osteopaths tend to 
endorse a�itudes towards limiting the number of 
treatment sessions offered to LBP patients more than 
chiropractors, and chiropractors endorse a more 
biomedical approach than physiotherapists.

However, till date, there is no systematic review 
available which can said to be critically appraising 
the scientific evidence establishing the relation 
between the psychological factors of individual 
with different clinical se�ings. Although there are 
reports of screening for psychosocial risk factors 
and intervention targeting them, being implemented 
successfully, any clarification of the evidence will 
considerably enhance the efficacy in both.

Tools to Measure A�itude & Belief 

The concept of a�itude – behavior relations is 
quiet old now, but its use in the management of 
pain is relatively newer and is ge�ing acknowledged 
worldwide. The inclusion of assessment of a�itudes 
as part of a multidimensional assessment prior to 
the commencement of treatment programmes has 
been an issue of debates at various levels (Strong 
et al. 1992) 22. Such information is very important in 
order to plan the treatment, as a patient’s a�itudes 
and beliefs about the pain may have some influence 

in compliance to treatment, their ability to cope up 
with pain, and showing improvement on treatment 
outcomes (DeGood et al. 1990) 19. While it is possible 
that pain a�itudes & beliefs are being observed may 
be informally by the clinical staff, it will be good if a 
more formal and sound methods is used (Schwar� et 
al. 1985) 21. 

There are some measures available to assess 
a�itudes and beliefs towards pain and its treatment. 
As per Strong J et al. (1992) 22 the first scale (published) 
to assess factual information about conservative 
management of pain and to the level, to which they 
agree with treatment being given to them, was the 
Pain Information and Beliefs Questionnaire (PIBQ). 
The 4 factors given to in the PIBQ are: (1) admission 
of emotionality; (2) perceived relevance of videotape; 
(3) acknowledgement of personal responsibility in 
treatment; and (4) discrimination of non-invasive 
treatment (Schwar� et al. 1985) 21. The second 
measurement tool available is, Pain and Impairment 
Relationship Scale (PAIRS) consists of 15 items to be 
scored on a 7-point Likert scale, which was devised 
for patients with chronic pain to measure the extent 
to which they believe that pain interferes with their 
day to day functional abilities (Riley et al. 1988) 20. One 
major limitation of the PAIRS is its consideration of 
only one a�itude – that the link between pain and 
impairment. The third measure is Survey of Pain 
A�itudes (SOPA) which consists of 24 true or false 
items which are further put into five subscales: pain 
control, medical cure, medication, disability and 
solicitude (Jensen et al. 1987) 18. A revised instrument 
(SOPA) was also developed (Jensen & Karoly 1987) 18 
,after an early promising result of the same measure, 
with five subscales of the earlier version and an 
additional sixth subscale to measure the a�itude 
which may have been influenced due to pain and its 
link with emotions. As per Williams and Thorn 1989 
17 another development to assess a patient’s beliefs 
about the pain’s stability over time, a mystery of pain, 
and blaming self was the Pain Beliefs and Perceptions 
Inventory (PBPI). Provided that the enhanced interest 
in assessing of a�itudes and beliefs in relation to pain, 
and also the measurement tools availability, it is a 
question as to which assessment is most appropriate 
for a researcher or clinician to be included into their 
assessment procedures. 

While till late nineties focus was only on a�itude 
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& belief of patients; it was only in early years of this 
century when it was argued that clinician factors 
also needs to be investigated along with individual 
differences in patients, as suggested by Foster NE et 
al. (2003) 15. 

There are scales available to measure a�itudes 
such as; (1) Pain A�itudes and Beliefs Scale for 
Physiotherapists (PABS.PT) which was developed 
by Ostelo RW et al. (2003) 11 to evaluate the role of 
physical therapists’ a�itudes and beliefs on the 
development and maintenance of chronic low back 
pain. A previous factor analysis of the scale indicated 
two discrete factors: biomedical (items 1 to 10) and 
biopsychosocial (items 11 to 19). The items for both 
factors are scored on a 6-point Likert scale (0=”totally 
disagree” to 5 = “totally agree”). (2) Health Care 
Providers’ Pain and Impairment Relationship Scale 
(HC-PAIRS) developed from the Pain and Impairment 
Relationship Scale (PAIRS), which was originally 
developed to evaluate the a�itudes and beliefs of 
patients with chronic low back pain by Rainville J,et 
al. (1995) 4. The total score for the HC-PAIRS ranges 
from 0 to 90 points, with higher scores representing 
stronger beliefs in the relationship between chronic 
pain and disability. The most recent one is (3) A�itude 
to Back Pain Scale in Musculoskeletal Practioner 
(ABS-mp) by Pincus T et al. (2006) 6 which contains 
two sections, labeled Personal Interaction and 
Treatment Orientation. Personal interaction further 
consists of four factors: (i) Limitations on sessions, 
items about practitioners’ policy towards limiting the 
length of treatment (four items), (ii) Psychological, 
items measuring practitioners’ willingness to engage 
with psychological issues with their patients (four 
items), (iii) Connection to healthcare system, items 
measuring practitioners’ perception of the health-
care system and provision of available services 
(three items) and (iv) Confidence and concern, items 
measuring practitioner’s confidence and concern 
about treatment and clinical limitations in themselves 
and others (two items). Treatment orientation consists 
of two factors: (i) Re-activation, items that concern 
return to work and to daily activity and increasing 
mobility (three items) and (ii) Biomedical; items that 
concern advice to restrict activities and to be vigilant, 
and the belief that there is an underlying structural 
cause of back pain (3 items). Few other scales used 
in the pasts are Back Beliefs Questionnaire (BBQ) and 
the physical subsection of the Fear-Avoidance Beliefs 
questionnaire (FABQ-PA).

CONCLUSION & SUGGESTIONS

The relation between a�itude & belief, pain and 
its management is well established and will accept 
across the world. Considering the cost, both direct 
(money spends on treatment) and indirect (due to 
loss of productive hours & disability) it is important 
to focus not only on individual characteristics of 
patients presenting with low back pain, but also on 
factors related to a�ending Physiotherapists such as 
their a�itude & beliefs and also in different se�ing 
they work in.  Therefore, it is clear that we need to 
understand beliefs & a�itudes of Physiotherapists 
about Low Back Pain and its management in a be�er 
way. It is likely that the belief of Physiotherapists 
has an influence on their interaction with a patient 
and their clinical behaviour; hence make some 
contributions to the failure or success of the chosen 
interventions.
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ABSTRACT

Objective: This study investigated the prevalence of flat foot in children wearing closed toe shoes. 
Design and se�ing: children of age group ranging from 6 to 13 years were recruited from rural and 
urban areas.  Static foot prints were taken and plantar arch index was calculated. Method: 100 children 
were recruited from rural and urban areas. Children using closed toe shoes and the ones not using any 
kind of footwear were randomly selected and static foot print were obtained on chart paper using ink. 

Results: readings were interpreted using chi square test.  X2 19.13 with degree of freedom being 1 and 
p value less than 0.05 which is highly significant suggesting that shoe wearing is detrimental to the 
development of a normal longitudinal arch. Conclusion - From the present study it is concluded that 
there is a higher incidence of flat foot in children using closed toe shoes suggesting that shoe wearing 
predisposes to flat foot. Findings suggest that shoe wearing is detrimental to the development of 
normal longitudinal arch.

Keywords: PAI: plantar arch index. Flat foot. 

INTRODUCTION 

Flat feet is normal and common in infants, partly 
due to “baby fat” which masks the developing 
arch and partly because the arch has not yet fully 
developed1. The human arch develops in infancy and 
early childhood as a part of normal muscle, tendon, 
ligaments and bone grow (during first 6 to 8 years)2. 
Human foot is the region most affected by anatomical 
variations in the human body and one of the most 
important characteristics presenting the highest level 
of variability is the medial longitudinal arch and the 
arch index provides a quantitative measurement 
of plantar arch which can be compared to other 
measurements. Causes of flat feet are shoes that do 
not fit well, obesity and metabolic disorders that may 
cause the arch muscles to weaken. In older adults, 
decreased exercise and increased weight can cause 

mechanical disturbances in the foot. Purpose of the 
study was to observe the arches of foot of children 
using closed toe shoes and children not using any 
kind of footwear. 

MATERIALS & METHOD 

This cross sectional study was conducted on 100 
children (boys and girls) between the age of 6 to 13 
years from rural and urban school were selected after 
giving a wri�en consent. 

INCLUSION CRITERIA 

• Children In the age group of 6 years to 13 
years (boys and girls).

• Children wearing closed toe shoes.

• Children not using any kind of foot ware.

• Children with BMI within 24.  

EXCLUSION CRITERIA

• Children beyond the age of 14 year

•  CTEV (Congenital Talipes Equino Varus).

• Polio.

• Cerebral Palsy.

• Trauma, fractures of lower limb and pelvis.
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Fig 3: Foot print of a 8 years old child not using footware. 
Observed PAI Value= 0.6
Normal Range= 0.4 to 1.0

RESULT 

For the ease of data comparison the sample were 
grouped on the basis of the footwear used. Chi square 
test was applied. The values are as follows:

• X2 =19.13

• Degree of freedom=1

• P value  < 0.05 

Table : 1

Closed toe 
shoes Barefoot Total

Flat foot 17 0 17

Normal 
arch foot 35 48 83

Total 52 48 100

As the p value is less than 0.05 it is statistically 
significant. 

DISCUSSION

In the study it was found that there is a higher 
incidence of flat foot in children using closed toe shoes 
suggesting that shoe wearing predisposes to flat foot. 
It seems that closed toe shoes inhibit the development 
of the arch of the foot due to lack of intrinsic muscle 
activity that is required for the development of the 
arch, leading to weakness of the intrinsic muscles4. 

Think about it this way: when someone has a 
cast on their leg and they finally take it off, there is 

• Children with a BMI over 24.

Static foot print of both feet was obtained on a 
chart paper using ink. Plantar arch index was used. 
PLANTAR ARCH INDEX- This index establishes a 
relationship between central and posterior regions of 
the foot print. A line is drawn tangent to the medial 
fore foot edge to the mid heel region. The mean of this 
line is calculated. From this point, a perpendicular is 
drawn, crossing the foot print (mid-foot region, the 
arch width,-A)8.

Fig1: Plantar Arch Index.

The same is repeated for the heel tangency point 
(mid heel width -B). PAI is obtained by dividing the 
value of arch width (A) by the value of mid heel 
width (B) PAI= A/B. The range of normal was defined 
as being within 2SD from the mean. 

Fig 2: Foot print of a 8 years old child using a closed toe 
shoe. Observed PAI Value= 1.9  
Normal Range=0.4 To 1.0
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obvious atrophy compared to the opposite leg. The 
reason for this is because it isn’t being used while 
in the cast. If you have your foot in a shoe all day 
every day, whether it’s a house slipper, running shoe 
or your work shoes, you are never allowing those 
muscles and tendons to work properly or strengthen 
themselves. Bones adapt to the loads placed under 
them. In response to increased loads (or forces), 
bones become stronger and thicker. Conversely, if the 
loading on a bone decreases, the bone will become 
weaker and thinner (Wolff’s Law)3.

When running using a shoe the individual tends 
to land on their heels, essentially using the padding 
built into the shoes. Landing in this manner sends 
a massive jolt of force (called an impact transient 
force spike) through the ankles, knees, hips, and 
into the spine5. Whereas when running barefoot, 
one tends to land on their forefoot or midfoot, with 
the landing point nearer to the body’s center of mass 
(not out in front of the body, like shod runners) thus 
not creating the impact transient force spike through 
their joints. Running barefoot has been shown to use 
about 5% less energy than shod running (Divert et 
al., 2005; Squadrone and Gallozzi, 2009). It may cost 
less energy to forefoot strike because of more use of 
natural springs and calf muscles to store and release 
energy. Counter to popular belief that the arches are 
there to absorb shock, they are in fact designed to 
store energy and return that energy to the gait cycle 
on the next step. Wearing shoes prevent the arches 
from performing their function7. 

There is increased use of the natural shock-
absorbing, spring-like mechanism of the muscles, 
ligaments and tendons within and around the foot, 
the ankle, the knee, and the hip.Feet have lots of 
sensory nerves and there is high proprioceptive input 
when barefoot. Sensory stimulation associated with 
barefoot activity may produce a protective increase 
in muscle tone that is capable of elevating the arch5. 
It strengthens the muscles in your foot, especially 
in the arch. A healthy foot is a strong foot, one that 
pronates less and is less liable to develop a collapsed 
arch6.

CONCLUSION 

From the present study it is concluded that 
there is a higher incidence of flat foot in children 

using closed toe shoes suggesting that shoe wearing 
predisposes to flat foot. Findings suggest that shoe 
wearing is detrimental to the development of normal 
longitudinal arch.
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ABSTRACT

This study aims to find the effectiveness of “trunk dissociation retrainer” for improving trunk 
performance and functional activities in hemiplegia. Methodology- A total of 156hemiplegic subjects 
of both gender, who were aged between 40 to 75 of years, who scored 6 or more in trunk impairment 
scalewere randomly assigned to three groups by random number method with 52 in each group.”Trunk 
dissociation retrainer” group(TDR) received training using the new tool “Trunk Dissociation Retrainer” 
and conventional exercises, the MTD group received manual trunk dissociation training(MTD) and 
conventional exercises, the control group(CNT) received only the conventional exercises. Duration of 
intervention was 60 minutes per day, three days a week, for four weeks. Trunk impairment scale(TIS) 
and functional independence measure scale(FIMS) were used to measure the outcome using a blinded 
evaluator. Results –The results of the study showed that there was a significant improvement in trunk 
performance and functional activities in TDR group compared to the other two. There was significant 
improvement in MTD group than the control group in TIS scores but there were no such differences 
for FIMS. Conclusion – This study concludes that trunk dissociation retrainer can be a be�er tool for 
training trunk dissociation. Training in Trunk dissociation retrainer results in a significant improvement 
of trunk performance and functional status, in subjects with hemiplegia.

Keywords – Trunk dissociation retrainer, hemiplegia, trunk impairment.
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INTRODUCTION

Most literature concerning rehabilitation after 
hemiplegia focuses on the motor recovery of upper 
and lower extremity1).The consequences of stroke 
have a wide spectrum. Out of that, a majority of 
the survivors from stroke have a combination of 
sensory, motor, cognitive and emotional impairments 
leading to restrictions in their capacity to perform 
basic activities of daily living2). Most of the activities 
of daily living are performed either in si�ing or 

standing. Si�ing and standing involves not only the 
ability to maintain a static posture, but also the ability 
to move around and reach for a variety of objects 
located both within and beyond arm’s length3).For 
such functions to occur smoothly, both trunk and 
limbs have to move in specific pa�ern, compensating 
each other. Of all possible sensorimotor consequences 
of stroke, impaired postural control and sensory 
motor deficit probably has the greatest impact on 
ADL independence and quality of gait4,5). Postural 
control includes both static posture and dynamic 
postural responses like trunk-limb coordination, 
anticipatory trunk muscle recruitment before limb 
movement, reciprocal inhibition, trunk dissociation6-

8) . As specificity of exercise plays a vital role in the 
prognosis of the stroke patients9, adaptation of body or 
posture which precedes movement which allows for 
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smooth, economical movement should be selected for 
training10. These postural set are position or posture 
of symmetry or alignment of key-points from which 
a normal person evolves a movement or sequences 
of selective movements. To our knowledge there 
is no equipment for training trunk dissociation so 
effectively like manual training.  “Trunk Dissociation 
Retrainer” is equipment designed for training the 
trunk movements following hemiplegia. In this 
study an earnest effort has been taken to find out 
the effectiveness of “Trunk Dissociation Retrainer” 
in improving trunk performance and functional 
activities in hemiplegic subjects.

SUBJECTS AND METHOD

This Randomized Single Blind Controlled Clinical 
Trial was performed in two study setup. Simple 
Random sampling by random number sampling 
method was used. The duration of intervention for 
the subjects in each group was 4 weeks. Sample size 
for the study was calculated based on the prevalence 
rate of stroke in urban population in India which was 
424/100000 population (JeyarajDuraiPandian, et al, 
2013) 

The exact number of subjects required accordingly 
was 49 per group. The sample is further increased by 
5% to account for contingencies such as non-response, 
non-completion etc, which made it 52 subjects per 
group and 156 overall sample size.

The subjects were included in to the study 
if they fulfil the following criterias.Subjects with 
history of hemiplegia resulted due to stroke, both 
male and female, with age between 40 to 75 years 
were selected. Further, the subjects were recruited 
only after they scored minimum 6 in static si�ing 
balance rating using Trunk impairment scale.Both 
right and left hemiplegia due to ischemic stroke were 
included in the study. The subjects wereexcluded if 
they hadimpaired comprehension, perceptual deficits 
that may interfere with the study, previous history of 
stroke, double hemiplegia, Coexisting neurological 
and orthopaedic disorders.  All subjects were 
provided with informed consent. The study was 
approved by the institutional ethical commi�ee, 
Saveetha University on 15th December 2013. 

The subjects in TDR Group received conventional 
stoke rehabilitation programme and additional TDR 

training programme14,15. Two different movements 
were trained. The first set was done towards the 
affected as well as the unaffected side, parallel to 
the frontal plane. When the upper end of the upright 
rod moved to affected side the lower limb moves 
to the opposite side simulating in normal postural 
adjustment pa�ern. The second set was done moving 
to front and back parallel to the sagi�al plane. When 
the upper end of the upright rod moved anteriorly the 
lower limb moves posteriorly. The subjects trained 
in TDR for 30 minutes for 5 sets of 10 repetitions to 
each side, including rest. The subjects also received 
conventional exercises in the form of range of 
motion exercises for the affected extremities and 
strengthening exercises for muscles which were out 
of synergy (Bobath B, et al, 1978), Static and dynamic 
balance training (Rose D, et al, 2010) in si�ing and if 
the subject is able to stand without support, standing 
balance was also trained, positioning activities, 
electrical stimulation (Chae J, et al,2008) trunk 
activities like reaching to anterior aspect and lateral 
direction clasping the hands from a seated posture. 
Total duration of exercises for TDR group was 60 
minutes including rest, once in a day, 3 days in a 
week for 4 weeks.

The subjects in MTD group received conventional 
exercises as mentioned in the TRD group for 30 
minutes and received manual trunk dissociation 
training for 30 minutes. The intervention was 
provided by two physiotherapists one guiding the 
upper trunk and the other directing the lower trunk 
and limb in contralateral direction to the movement 
of the former. Total duration of exercises was 60 
minutes, once in a day, 3 days in a week for 4 weeks. 
The subjects in control group received conventional 
exercises as mentioned in the TRD group for 60 
minutes, once a day, 3 days in a week for 4 weeks 
without any emphasise on specifically training 
trunk dissociation movements. All the intervention 
was provided by three Physiotherapists who were 
postgraduate in physiotherapy having more than 5 
years of clinical experience in stroke rehabilitation, 
which includes the researcher. Intervention was 
provided by three physiotherapists including the 
researcher in both the clinical set up. All the three 
therapists who gave intervention were postgraduate 
physiotherapist having more than 5 years of clinical 
experience in neuro rehabilitation.
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The Trunk impairment scale (TIS) and Functional 
independence measure scale (FIM) were evaluated by 
a post graduate physiotherapist who were blinded to 
group allotment.

RESULTS

The homogeneity of variances of the data 
at baseline and significant differences of post 
intervention data for the three groups were analysed 
using analysis of variance (ANOVA). The distribution 
of gender and hemiplegic side in the three groups 
were analysed using Chi-Square test.  Post HOC 
analysis with Tukey HSD multiple comparisons 
were done if there was significant difference between 
groups. Significant changes within group were 
analysed with Paired t Test. An overall significance 
level was maintained at p < 0.05.

Table 1. One way ANOVA for the age 
differences

Sum of 
Squares df Mean 

Squares F Sig

Between 
group
Within 
group
Total

122.498
3852.441
3974.940

2
146
148

61.249
26.387

2.321 0.102

The table 1 shows that between group analyses 
of subject’s age using one way ANOVA. It showed 
that there was no significant difference among the 

three groups with p value equal to 0.102. There were 
88 right hemiplegics and 61 left hemiplegic subjects. 
Chi Square test was used to analyse if there was 
a significant difference among the groups, which 
showed that there was no significant difference 
among the groups with p value equal to 0.979 as 
shown in the table 2. There were 106 Male and 43 
female hemiplegic subjects overall. Chi Square test 
was used to analyse the data, which showed that 
there was no significant difference among the groups 
with p value equal to 0.756 as shown in the table 3.

Table 2 – Chi – Square test for between group 
analyses of side involved

Value Df
Asymp.sig
(2-sided)

Pearson Chi-square
Likelihood ration
Linear-by-linear
Association
N of Valid Cases

0.042a

0.042

0.041
149

2
2

1

0.979
0.979

0.839

Table 3- Chi-Square analysis for gender 
difference 

Value Df
Asymp.sig
(2-sided)

Pearson Chi-square
Likelihood ration
Linear-by-linear
Association
N of Valid Cases

0.561a
0.557

0.048
149

2
2

1

0.756
0.757

0.826

Table-4: One way ANOVA for baseline comparison

OUTCOME 
MEASURES

GROUP 
DIFFERENCES

SUM OF 
SQUARES Df MEAN 

SQUARE F
Sig
P=0.05

TIS
Between Groups
Within Groups
Total

1.323
124.704
126.027

2
146
148

0.661
0.854

.774 0.463

FIMS
Between Groups
Within Groups
Total

51.557

2409.987

2461.544

2

146

148

25.778

16.507
1.562 0.213
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The base line analysis of the pre-test values of 
all the five outcome measure, using the ANOVA 
showed that there was no significant difference 
among the groups at baseline (table 4). This shows 
that the groups were homogenous at baseline. The 

pre and post mean and standard deviation for both 
the outcome measures of all the three groups are 
shown in table 5. The analysis shows that there was 
significant difference among the pre and post datas of 
the three groups for both the outcome measures.

Table 5.Within group analysis of pre and post test values.

Groups  
Pre post T Df Sig.(2-

tailed)Scales

TDR

TIS 14.30 ±1.015 19.32±1.362 -34.801 49 0.001

FIMS 81.16±5.312 102.26±4.085 -55.16 49 0.001

MTD

TIS 14.53±.844 17.80±1.307 -18.721 48 0.001

FIMS 79.82±3.462 87.51±4.359 -24.065 48 0.001

Control

TIS 14.40±.904 17.18±1.155 -22.154 50 0.001

FIMS 80.04±3.037 86.88±4.104 -18.905 50 0.001

The between group analysis of the post test 
values of all the three group showed that there was 
a significant difference between the three groups 
as shown in table 6. Post hoc analysis with Tukey -
HSD multiple comparisons were done to find if there 
was any significant difference between groups. The 
analysis  of post-test values of TIS showed significant 
difference between TDR group and MTDR with p 

<0.001 and TDR and Control group with p <0.001. 
There was significant difference between MTDR and 
the control group with P < 0.046. The analysis  of post-
test values of FIMS showed significant difference 
between TDR group and MTDR with p <0.001 and 
TDR and Control group with p <0.001. There was no 
significant difference between MTDR and the control 
group with P =0.734. The datas are illustrated in the 
table 7.

Table 6 – Between group Analysis of the post-test values using ANOVA

OUTCOME 
MEASURES

GROUP 
DIFFERENCES

SUM OF 
SQUARES Df MEAN 

SQUARE F
Sig
P=0.05

TIS
Between Groups
Within Groups
Total

121.271
238.219
359.490

2

146

148

0. 60.635

0. 1.632 . 37.162 0.001

FIMS
Between Groups
Within Groups
Total

7552.667
2555.145
10107.812

2

146

148

3776.334

17.501
215.778

0.001
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Table 7 – Post HOC analysis (Tukey -HSD multiple comparisons)- post-test values for TIS and FIMS.

Dependent variables (I) Group (J)Group Mean Differences Std. Error Sig

TIS - POST TEST VALUES

TDR
MTD 1.524 0.257 0.001

CONTROL 140 0.255 0.001

MTD
TDR -1.524 0.257 0.001

CONTROL 0.616 0.257 0.046

CONTROL
TDR 140 0.255 0.001

MTD -0.616 0.257 0.046

FIMS - POST TEST VALUES

TDR
MTD 14.75 0.841 0.001

CONTROL 15.38 0.837 0.001

MTD
TDR -14.75 0.841 0.001

CONTROL 0.63 0.841 0.734

CONTROL
TDR -15.38 0.837 0.001

MTD -0.63 0.841 0.734

DISCUSSION

Trunk   dissociation is the act of upper and lower 
half of the bodies compensating equally with each 
other, there by bringing the line of gravity as close 
to the body as possible and also keeping the centre 
of gravity as low as possible.  In normal subjects 
the trunk muscles activity began much prior to 
activity in the limb muscles and demonstrated a 
distal to proximal order of activation11,12). Even in 
a maintaining a static posture there is a significant 
activation of trunk, hip, knee, ankle joints 13).

Out of 156 subjects selected for the study only 149 
completed the post-test analysis. There were 7 drop 
outs out of which 3 subjects got discharged against 
medical advice and three subjects were volunteered 
to leave the study on personal grounds. The 7 subjects 
were considered as drop out and were not considered 
for statistical analysis. To make sure the quality of 
treatment and uniformity of treatment, before the 
study commencement, the researcher discussed 
with the other two physiotherapists regarding the 
idea behind the equipment, the ways of handling it, 
safety precautions, verbal instructions to be provided 
during the training, treatment duration and protocol. 
Apart from that, periodic discussions were held once 
in a month.    

This study has taken into consideration five most 
important aspect of post hemiplegic rehabilitation. 
These five most important determinants of stroke 
prognosis namely, the trunk performance, balance, 

functional performances, reaching ability and gait 
velocity were measured using a valid scales. The 
groups were similar at the time of recruitment. This 
was made sure by one way ANOVA for age, which 
showed that there was no significant difference 
between groups with a p value equal to 0.102. Chi- 
square analysis was used for sex and side differences 
which showed that there was no significant difference 
between group with a p value equal to 0.979 and 0.756 
sides and sex respectively. 

From the results of the study it is evident that 
there is a significant difference in the within group 
analysis of all the three groups for both the outcome 
measures, which may be a�ributed to the 4 weeks 
of intervention. The results of TDR training had 
shown be�er improvement than the other two groups 
for all the five outcome measures, with statistical 
significance. When comparing the results of MTD and 
control group, there was a significant improvement 
in trunk performance with p value < 0.046. But, there 
was no significant difference between the control 
group and MTD group for FIMS with the p value to 
0.734 . This shows that there was no added advantage 
in training a subjects with manual trunk dissociation 
compared to giving only conventional physiotherapy 
exercises as far as functional recovery is concerned. 
This shows that TDR can be an effective replacement 
for existing manual trunk dissociation training. In the 
previous studies done by the researcher it is proved 
that TDR is an effective tool in improving Gait and 
balance14,15).
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CONCLUSION

This study concludes that “Trunk dissociation 
retrainer” (TDR) is an effective tool in improving gait, 
balance, reaching, trunk performance and functional 
activities in hemiplegia. Hence TDR can be used 
as an effective replacement tool for manual trunk 
dissociation training for hemiplegic subjects. 
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ABSTRACT

Objective of the study: To review the exercise programme used in the treatment of dizziness based 
on the PEDRO scale. Background of the study: The Pedro scale is based on the Delphi list developed 
by Verhagen and colleagues at the Department of Epidemiology, University of Maastricht. The list is 
based on “expert consensus” not, for the most part, on empirical data. Two additional items not on 
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data comes to hand it may become possible to “weight” scale items so that the Pedro score reflects the 
importance of individual scale items. Methodology:The study was approved by  the ethics in research 
commi�ee of Dr.D.Y.Patil Vidyapeeth, Pune with ref no .DYPV/EC/361/15, and the study was register 
clinical trail registry of india with no :CTRI/2015/10/006308  A literature search was conducted in 
electronic databases MEDLINE, SCIELO, EMBASE Cochrane library; Potentially relevant studies were 
identified by the following search strategy “Pedro scale, proprioception, vestibular, visual exercises, 
vestibular rehabilitation, cawthrone exercises, brandt daroff exercises, dizziness handicap inventory, 
balance outcome measure.Conclusion: All  3 articles demonstrate that the dizziness is not significantly 
improve with any specific exercise and the  3 articles recommended , adding different exercise regimen 
will be  beneficial in the treatment of dizziness ,and we consider that it is sufficient amount of evidence 
to develop the   of multi component exercise program on patients with dizziness.
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OBJECTIVE OF THE STUDY 

To review the exercise programme used in the 
treatment of dizziness based on the PEDRO scale

BACKGROUND OF THE STUDY 

The Pedro scale is based on the Delphi list 
developed by Verhagen and colleagues at the 
Department of Epidemiology, University of 
Maastricht (Verhagen AP et al (1998). The list is 
based on “expert consensus” not, for the most part, 
on empirical data. Two additional items not on the 

Delphi list (Pedro scale items 8 and 10) have been 
included in the Pedro scale. As more empirical data 
comes to hand it may become possible to “weight” 
scale items so that the PEDro score reflects the 
importance of individual scale items [9].

The purpose of the PEDro scale is to help the 
users of the PEDro database rapidly identify which of 
the known or suspected randomised clinical trials (ie 
RCTs or CCTs) archived on the PEDro database are 
likely to be internally valid (criteria 2-9), and could 
have sufficient statistical information to make their 
results interpretable (criteria 10-11).An additional 
criterion (criterion 1) that relates to the external 
validity (or “generalizability” or “applicability” of 
the trial) has been retained so that the Delphi list 
is complete, but this criterion will not be used to 
calculate the Pedro score reported on the Pedro web 
site [9].

DOI Number: 10.5958/0973-5674.2016.00036.8
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METHODOLOGY 

The study was approved by  the ethics in research 
commi�ee of Dr.D.Y.Patil Vidyapeeth ,Pune with ref 
no. DYPV/EC/361/15 ,and the study was register 
clinical trail registry of india with no :CTRI/2015/
10/006308  A literature search was conducted in 
electronic databases MEDLINE, SCIELO, EMBASE 
Cochrane library; potentially relevant studies were 
identified by the following search strategy “Pedro 
scale, proprioception, vestibular, visual exercises, 
vestibular rehabilitation, cawthrone exercises, brandt 

daroff exercises, dizziness handicap inventory, balance 
outcome measure Total 68 studies were retrieved 
from the initial search strategy. After title and abstract 
screening 13 studies identified as potentially eligible. 
However after full text screening 10 studies were 
excluded from this study due to following reasons, 
article was not scoring 8 points based on the pedro 
scale usage of surgical interventions, usage of drugs 
and usage of other outcome measures .And thus 
the 03 studies were included in the study and were 
eligible for the inclusion in this review and had their 
content critically analysed 

Table 1 : Items Assessed Based on PEDRO Scale  

Sl.No Items Based on PEDRO Scale
Article
 :01

Article
:02

Article
:03

1 Random Allocation 1 1 1

2 Allocation Concealed 1 1 1

3 Groups similar at base line 1 1 1

4 Blind subjects 1 1 1

5 Blind therapists 1 0 1

6 Blind Assessors 1 1 1

7 Adequate follow up 0 0 0

8 Intention to treat 1 1 1

9 Between Group 1 1 1

10 Point estimates and variability 1 1 1

Total Score 9/10 8/10 9/10

Article: 1 Hall CD, Husel-Giling L, Tusa RJ, 
Herdman SJ Efficacy of gaze stability exercises in 
older adults with dizziness .J Neurol Phys Ther. 2010 
Jun;34(2):64-9. doi: 10.1097/NPT.0b013e3181dde6d8[4]

Article 2: Szturm T,Ireland DJ, Lessing-Turner 
M.Comparison of different exercise programs in the 
rehabilitation of patients with chronic peripheral 
vestibular disfunction .J Vest Res.1994;4(6):461-479 [7]

Article 3: Patricia A. Winkler, Barbara Esses , 
Platform Tilt Perturbation as an Intervention for 
People With Chronic Vestibular Dysfunction. JNPT 
2011;35: 105–115 [5]

We chose the above articles for following reasons. 

First, the article matched every section of our clinical 
PICO. Second, the authors a�empted to include 
a control group, which allowed us to contribute 
findings to the intervention. Third, the outcome 
measure of decrease in dizziness and improving 
the balance was quantified by a dizziness handicap 
inventory and dynamic gait index and balance beg 
scale, increasing the validity of the study. Finally, this 
study included the vestibular rehabilitation, which is 
an aspect of multi component exercise program we 
wanted to investigate.We chose article two for three 
main reasons. This article also matched each section 
of our clinical PICO. We determined that this article 
had the highest Pedro score and an excellent a�empt 
at blinding when applicable.
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Article : 1 Hall CD, Husel-Giling L, Tusa RJ, 
Herdman SJ Efficacy of gaze stability exercises in 
older adults with dizziness .J Neurol Phys Ther. 2010 
Jun;34(2):64-9. doi: 10.1097/NPT.0b013e3181dde6d8[4]

Clinical Bo�om Line:

The purpose of this study was to determine 
whether the addition of gaze stability exercises 
to balance rehabilitation would lead to greater 
improvements of symptoms and postural stability 
in older adults with normal vestibular function who 
reported dizziness 

Participants who were referred to outpatient 
physical therapy for dizziness were randomly 
assigned to the gaze stabilization (GS) group (n = 20) 
or control (CON) group (n = 19). 

There were no baseline differences (P > .05) 
between the GS and CON groups in age, sex, affect, 
physical activity level, or any outcome measures. Both 
groups improved significantly in all outcome measures 
with the exception of perceived disequilibrium. 
However, there was a significant interaction for fall 
risk as measured by Dynamic Gait Index (P = .026) 
such that the GS group demonstrated a significantly 
greater reduction in fall risk compared with the 
CON group (90% of the GS group demonstrated a 
clinically significant improvement in fall risk versus 
50% of the CON group).This study provides evidence 
that in older adults with symptoms of dizziness and 
no documented vestibular deficits, the addition of 
vestibular-specific gaze stability exercises to standard 
balance rehabilitation results in greater reduction in 
fall risk [4] . 

HALL ET AL [4]

Population :Subjects 55 years and above were 
included in this study and the subjects who are 
having dizziness and fall of risk Comparison: The 
experimental group performed the gaze stabilisation 
exercises and control group was performed the 
placebo eye exercises 

Outcome: Both groups improved significantly 
in all outcome measures with the exception of 
perceived disequilibrium. However, there was a 
significant interaction for fall risk as measured by 
Dynamic Gait Index (P = .026) such that the GS group 
demonstrated a significantly greater reduction in 

fall risk compared with the CON group (90% of 
the GS group demonstrated a clinically significant 
improvement in fall risk versus 50% of the CON 
group). Blinding: Throughout the study, subjects, 
therapists, and assessors were not blinded. It is not 
a significant threat that the therapists or the subjects 
were not blinded. Control: This control group was 
appropriate for this study, allowing us to assume 
that differences between groups can be a�ributed to 
the interventions. Randomisation: The assignment 
of subjects into three groups was randomized. The 
randomization was concealed by envelopes and the 
authors state that it successfully resulted in similar 
baseline data between the groups

Outcome measures: The outcome measure 
relevant to our Clinical PICO is reduction in dizziness 
and improving the gait both in experimental and 
controlled group’s. Evidence: The using of DHI and 
Dynamic gait index score pre and post score were the 
clinically evident 

Applicability of Study Results: The financial 
costs, the therapist’s time and the patient’s time 
are all comparable. Both groups received similar 
amounts of intervention and neither group reported 
adverse events due to treatment. The expense and 
time to become an expert in vestibular rehabilitation 
may create a barrier to performing the protocol in 
clinics. The number and duration of physical therapy 
sessions would be covered by insurance and is a 
feasible amount for patients [4].

Article 2: Szturm T,Ireland DJ, Lessing-Turner 
M.Comparison of different exercise programs in the 
rehabilitation of patients with chronic peripheral 
vestibular disfunction .J Vest Res.1994;4(6):461-479 [7]

Szturm et al [7]

CLINICAL BOTTOM LINE:

The purpose of the study was to define the effects 
of two different exercise programmes on the balance 
performance and adaptive characteristics of the 
vestibule-ocular reflex .Twenty three subjects who 
met the criteria volunteer to participate 1) clinical 
diagnosis of peripheral vestibular dysfunction 
without any other neurological dysfunction 
2)Persistent symptoms of imbalance ,disorientation ,or 
dizziness at least 1 year 3)Not taking any medications 
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for symptoms related to vestibular dysfunctions 
4).Subjects were randomly assigned to either a Rehab 
group n=11 or Home group n=12 .The rehab group 
a�ended 45 minutes treatment session three times 
per week for 12 weeks during which they received 
a individualized programme of balance retraining 
using center of foot pressure ,biofeedback ,and eye 
head exercises under various somatosensory and 
visual conditions .Subjects in the home group were 
instructed to perform Cawthrone-Cooksey  exercises 
at home 3 to 4 times daily .Telephone contact was 
made each subject on regular basis and a compliance 
log was kept for each subject .Balance performance 
was assessed during the posturography and the VOR 
response to chair rotation at 60 degree per second and 
120 degree per second. The results demonstrated a 
significant improvement of  balance performance 
in rehab group but not the subjects performing the 
cawthrone Cooksey exercises [7]

Population: Subjects 55 years and above were 
included in this study and the subjects who are 
having dizziness and fall of risk. Comparison: The 
experimental group vestibular exercises group and 
control group was cawthrone Cooksey exercises 
Outcome: The results demonstrated a significant 
improvement of balance performance in rehab 
group but not the subjects performing the cawthrone 
Cooksey exercises Blinding: Throughout the study, 
subjects, therapists, and assessors were not blinded. 
It is not a significant threat that the therapists or the 
subjects were not blinded. Control: This control group 
was appropriate for this study, allowing us to assume 
that differences between groups can be a�ributed to 
the interventions. Randomisation: The assignment 
of subjects into two groups was randomized. 
Subjects were randomly assigned to either a Rehab 
group n=11 or Home group n=12 .The rehab group 
a�ended 45 minutes treatment session three times 
per week for 12 weeks  or home group was received 
cawthrone Cooksey exercises Outcome measures: 
The outcome measure relevant to our Clinical PICO 
is reduction in dizziness and improving the balance 
in experimental group but not in the control group. 
Evidence   : The using of DHI, Posturography,VOR 
response to chair rotation 60 degree and 120 degree  
score pre and post score were the clinically evident. 
Applicability of Study Results: The financial costs, 
the therapist’s time and the patient’s time are all 

comparable. Both groups’ different   amounts of 
intervention and neither group reported adverse 
events due to treatment. The outcome measures used 
in this study was expensive and need an experts to 
operate it ,so the  study will not perfomed any normal 
clinical se�ing .expense and time to become an expert 
in vestibular rehabilitation may create a barrier to 
performing the protocol in clinics [7]. 

Article 3 : Patricia A. Winkler, Barbara Esses 
, Platform Tilt Perturbation as an Intervention for 
People With Chronic Vestibular Dysfunction. JNPT 
2011;35: 105–115 [5]

Patricia et al [5]

CLINICAL BOTTOM LINE

Training to improve responses to perturbations 
may be beneficial for individuals with unilateral 
vestibular dysfunction. We evaluated the effects of 
an incrementally increasing surface tilt perturbation 
intervention for individuals with chronic vestibular 
pathology on gait, activities of daily living, and 
dizziness. Participants (n = 29) were randomly 
assigned to 1 of 3 groups. The first group received 
random surface tilt perturbations of increasing angles 
and speed, half of the trials with vision-occluding 
goggles, 3 times weekly for 3 weeks (P group). The 
second group received tilt perturbation intervention 
(as above) plus a home program of vestibular 
rehabilitation exercises (P+EX group). The third 
group performed only the vestibular rehabilitation 
exercises (EX group). Outcome measures included 
temporospatial gait measures, Dynamic Gait Index 
(DGI), Dizziness Handicap Inventory (DHI), Patient 
Specific Functional Scale (PSFS), and a Perceived 
Outcomes Scale (POS). The P and P+EX groups 
showed greater improvement on the PSFS and the 
POS compared to the EX group [5]. 

POPULATION

Subjects 18 to 75 years old v and above were 
included in this study and the subjects who are 
having dizziness, and loss of balance.Comparison: In 
this study total 3 groups 1st group was received the 
The first experimental group received platform tilt 
interventions only (P group). The second experimental 
group received the same platform tilt perturbation 
interventions plus a vestibular rehabilitation home 
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exercise program (P+EX group). The third group 
received only a vestibular rehabilitation home 
exercise program intervention (EX group).

Outcome: Both groups improved significantly in 
all outcome measures with the exception of perceived 
disequilibrium. However, there was a significant 
interaction for fall risk as measured by Dynamic Gait 
Index (P = .026) such that the GS group demonstrated 
a significantly greater reduction in fall risk compared 
with the CON group (90% of the GS group 
demonstrated a clinically significant improvement 
in fall risk versus 50% of the CON group). Blinding: 
Throughout the study, subjects, therapists, and 
assessors were not blinded. It is not a significant 
threat that the therapists or the subjects were not 
blinded.Control: The control group was appropriate 
for this study, allowing us to assume that differences 
between groups can be a�ributed to the interventions 
Randomisation: The assignment of subjects into three 
groups was randomized. The randomization was 
concealed by envelopes and the authors state that it 
successfully resulted in similar baseline data between 
the groups Outcome measures: The outcome measure 
relevant to our Clinical PICO is reduction in dizziness 
and improving the balance and gait parameters 
.Evidence: The using of International Classification 
of Function, Dynamic Gait Index , Temporspatial 
Gait Measures , Dizziness Handicap Inventory , 
Proprio 5000TM Platform tilt perturbation instrument 
Applicability of Study Results: The financial costs, 
the therapist’s time and the patient’s time are all 
comparable.Three groups received different amounts 
of intervention and neither group reported adverse 
events due to treatment. Expenses were high because 
as they were using the Proprio 5000TM   [5]

CONCLUSION  

All  3 articles demonstrate that the dizziness is 
not significantly improve with any specific exercise 
and the  3 articles recommended , adding different 
exercise regimen will be beneficial in the treatment of 
dizziness ,and we consider that it is sufficient amount 
of evidence to develop the  multi component exercise 
program on patients with dizziness.
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ABSTRACT

Objective: To establish the best possible long term effective choice of treatment program for deactivating 
MTrP’s by using the combination of ischaemic compression technique with muscle energy technique. 

Design: Pretest-Pos�est control group design

Patients: Ninety (only male) with Myofascial Trigger Points Pain. Subjects were randomly placed 
into three groups: Experimental group A (n=30), Experimental group B (n=30) and a Control group C 
(n=30).

Intervention: The experimental group A received ischaemic compression technique in combination 
with muscle energy technique and experimental group B received ischaemic compression technique 
alone whereas control group received conventional treatment only.

Main Outcome Measures: Pain pressure threshold was assessed with the pressure threshold meter. 
Pain and functional status of the patients were measured by a visual analogue scale and neck disability 
index scores respectively.

Results: Within group analysis revealed significant improvement in pain pressure threshold, functional 
status and reduction in pain intensity in all groups. Between group analysis revealed significant 
difference between group A, group B and group C. Further, bonferroni’s post hoc analysis revealed 
significant difference between group A and B, group A and C and group B and C for all variables even 
after one week of follow up after the termination of intervention.

Conclusion: The combination of ischaemic compression technique in combination with muscle energy 
technique has been shown to produce greater improvement in pain pressure threshold on pressure 
threshold meter, functional status on neck disability index scores and reduction in pain intensity 
on visual analogue scale even after one week of the termination of intervention. This establishes the 
long term effectiveness of combination of these two manual techniques on managing upper trapezius 
myofascial trigger point pain. 

Keywords: Myofascial trigger point’s pain, Upper trapezius muscle pain, Pain pressure threshold, Pressure 
threshold meter, ischaemic compression technique, muscle energy technique. 

INTRODUCTION

Musculoskeletal disorders are the main cause 
of disability in the working-age population and are 
among the leading causes of disability in other age 

groups.(1) Myofascial pain syndrome is a common 
painful muscle disorder caused by myofascial trigger 
points characterized by painful spot on compression, 
produces referred pain, referred tenderness, motor 
dysfunction, and autonomic phenomena.(3,4)

DOI Number: 10.5958/0973-5674.2016.00034.4 
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Trigger points are classified as active or latent, 
depending on their clinical characteristics. (5) An 
active trigger point causes pain at rest. It is tender to 
palpation with a referred pain pa�ern that is similar 
to the patient’s pain complaint. (6) The pain is often 
described as spreading or radiating. (7) It differentiates 
a trigger point from a tender point, which is associated 
with pain at the site of palpation only. (8) 

Occupational or recreational activities that 
produce repetitive stressor micro tear on a specific 
muscle or muscle group commonly cause chronic 
stress in muscle fibers, leading to trigger points. 
Predisposing activities include holding a telephone 
receiver between the ear and shoulder to free arms; 
prolonged bending over a table; si�ing in chairs with 
poor back support, improper height of arm rests 
or none at all; and moving boxes using improper 
body mechanics.(11) Often, postural muscles like 
upper trapezius, pelvic girdle muscles, quadratus 
lumborum etc. are affected.(12) 

 Among many treatment approaches, Ischaemic 
compression technique involves applying sustained 
pressure to the trigger points with sufficient force and 
for long enough to slow down the blood supply and 
force the tension out of the muscle.

Muscle Energy Technique is a manual technique 
developed by osteopaths useful in lengthening of 
shortened or contracture muscle, strengthening of 
muscles, as a lymphatic or venous pump to aid the 
drainage of fluid or blood, and increase the range 
of motion of a restricted joint. It emphasizes on 
the relaxation of the contractile component of the 
muscles.(2)

Simon and Travell() suggested that a therapeutic 
approach which effectively deactivates tender points 
should beneficially influence the other trigger points 
also. Moreover, Leon Chaitow(9) suggested that clinical 
evidence also support this supposition, especially 
when the positional release method is combined with 
other approaches such as ischaemic compression, 
MET, etc. which have good track record in trigger 
point deactivation. Therefore, Amir et al (2010) and 
other research associates have worked on long term 
combined effectiveness of two manual techniques on 
managing MTrP’s pain.

In addition, ischaemic compression technique 

used as alone or in combination with strain counter 
strain have been proven to be effective at short-term 
as well as long term in the management of myofascial 
trigger points (13). However no research till date has 
been a�empted to reveal the combined effectiveness 
of ischaemic compression technique with muscle 
energy technique for the complete resolution of 
MTrP’s pain. Therefore the study has been designed 
to establish the best possible long term effective choice 
of treatment program for managing MTrP’s pain 
by using the combination of ischaemic compression 
technique with muscle energy technique. 

METHOD

Total 90 male subjects those met the inclusion 
criteria and found to have clinically active palpable 
myofascial trigger point pain (MTrPs) in unilateral 
upper trapezius muscles were recruited from the 
different hospitals in Arunachal Pradesh. Inclusion 
criteria was limited to male only having age 19-38 
years, maximum 3-5 active MTrPs which when 
palpated replicated their chief complaints in the 
upper trapezius muscle (unilateral), subjects didn’t 
receive any treatment for their trigger points before 
one month prior to the study. Patients were excluded 
when they had diagnosed case of fibromyalgia 
syndrome according to American college of 
Rheumatology (Wolf et al 1990), presented active 
MTrPs in bilateral Upper trapezius muscles, history 
of whiplash injury, history of cervical spine surgery, 
diagnosis of cervical radiculopathy or myelopathy 
determined by the primary health care physician, had 
undergone myofascial pain therapy within the past 
one month before the study, exhibited inadequate 
co-operation. Sample of convenience was used for the 
selection of the subject. 

STUDY DESIGN

Pretest – Pos�est control group design was used 
in the study. There were three groups each containing 
30 subjects. 

MEASURING TOOLS

A Thermoregulatory hydrocolator machine was 
used in this study. Thermostat knob was fixed at 750C 
to achieve the therapeutic range of warmthness for 
hot packs. Standardized hot pack was used in this 
study. Hot pack temperature was maintained at the 
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750C, wrapped with 2 towels to keep the temperature 
for comfortable warmth and applied for 20 minutes 
over the shoulder as to cover the upper trapezius 
muscle in supine lying position. Pressure threshold 
meter, standardized tape measure, treatment plinth 
and washable marker were used. Outcome measures 
were pain pressure threshold, visual analogue scale  
and Neck Disability Index Scores. Manual techniques 
applied were ischaemic compression technique and 
muscle energy technique.

PROCEDURE

Prior to participation each subject were required 
to read and sign an informed consent form. The entire 
subject who had met the inclusion and exclusion 
criteria was assigned randomly via chit method to 
any of the three groups. Pressure Pain Threshold 
and Visual Analogue Scale scores were taken pre-
intervention and after 2 min. of post-intervention at 
day 1, day 3 and day 5 and one week of follow up 
after the termination of intervention. Neck Disability 
Index score assessment were taken but limited to pre 
intervention at day 1 , post intervention at day 5 and 
one week of  follow up (day 12) after the termination 
of intervention.

MEASUREMENTS

The pressure threshold meter (“WAGNER 
FORCE DIAL FDK 20” was used in this study, It 
was used to assess the pain pressure sensitivity 
of myofascial trigger point pain as suggested by 
Fischer.17 The trigger point with lowest pressure pain 
threshold value was designated the primary trigger 
point. Subjects were advised that they would feel 
some pressure over the trigger points and that they 
should indicate when the sensation changed from one 
of pressure to one of pain  by saying ‘there’ / ‘yes’. 
Three consecutive measurements were obtained by 
the same assessor and the mean was considered in 
further analysis. At least 1 minute elapsed between 
the 2 consecutive measurements, as suggested by 
Fischer. (16) After the pre-treatment data of the PPT, 
a second application of 2.5 kg/cm2 of pressure were 
applied by the physiotherapist. Subjects were told 
to rate their pain on the VAS, assessing local pain 
evoked by the application of that amount of pressure. 
A functional questionnaire “Neck Disability Index” 
was provided to the subjects to assess their functional 

limitations due to myofascial trigger point’s pain. 
The subjects were instructed to take the closest 
choice to the one which indicated the true subjective 
assessment of the subject disability for that particular 
item. The scores for each item were added and final 
score was calculated for analysis. After pre-treatment 
measurements, subjects were divided randomly into 
three groups, using a “Chit Method”: 

INTERVENTION

All the three groups received the treatment on 
three alternate days for one week followed by follow 
up of one week after the termination of treatment. 
Experimental group A received Hot Packs at 750C for 
20 minutes and Active Stretching exercises (Slow, 5 
repetition per session, 10 seconds hold and 10 seconds 
relaxation between two repetition) followed by 
Ischaemic compression technique (90 seconds hold) 
muscle energy technique (5 seconds hold, 3 seconds 
relax by exhalation while reaching up to new barrier). 
Experimental group B received all the exercises of 
group A except ischaemic compression technique 
only. Control group C received all the exercises of 
group A except ischaemic compression and muscle 
energy technique. 

ISCHAEMIC COMPRESSION TECHNIQUE

For the ischemic compression technique, the 
patient was in supine position with the cervical 
spine in opposite lateral flexion to the treating 
part so that the upper trapezius muscle fibers was 
kept in a lengthen position (16). The Physiotherapist 
applied gradually increasing pressure to the MTrP’s 
until the subject perceived first noticeable pain. At 
that moment, the pressure was maintained until 
the discomfort and/or pain eased by around 50%, 
perceived by the own patient, at which time pressure 
was increased until discomfort appeared again. This 
process was maintained for 90 seconds. 

MUSCLE ENERGY TECHNIQUE

For the Muscle energy technique the patient 
will lie supine with cervical spine in opposite lateral 
flexion to the treating part so that the upper trapezius 
muscle fibers will be in a lengthen position.13 The 
moderate isometric contraction (approximately 75% 
0f maximal) of upper trapezius muscles was elicited 
for a period of 5 Seconds followed by 3 Seconds of 
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relaxation while reaching to the new barrier. The 
technique was repeated four times in each session. 
For Active Stretching, subject was seated on a full 
back supported chair without arm rest and perform 
the maneuver under the supervision of the therapist.

DATA ANALYSIS

Statistical analysis was done using SPSS 17.0 
Software. Repeated measure ANOVA was used for 
within group analysis and one way ANOVA was 
used for between group analysis for all the variables. 
The outcomes measures were PPT, VAS and NDI 
scores. 

RESULTS

Results of statistical analysis of outcome measures 
are described below.

Within group: All the three group showed the 
significant improvement for all variables at day 1 
postintervention and final day 5 postintervention 
when compared with their respective baseline. Only 
group C showed insignificant improvement after one 
week of follow up when compared with their baseline 
value.

Between group analysis revealed significant 
difference between group A, group B and group 
C. Further post hoc analysis revealed significant 
difference between group A and B, group A and C and 
group B and C for all variables even after one week 
of follow up after the termination of intervention. 
Further details are given in following tables:

Table 1: Between group post hoc Bonferroni analysis for PPT

PPT 0
‘p’

PPT 1
‘p’

PPT 3
‘p’

PPT 5
‘p’

PPT 12
‘p’

Group A Vs Group B 1.000 0.103 .000 .000 .000

Group B Vs Group C 1.000 .297 .005 .000 .000

Group A Vs Group C 1.000 .001 .000 .000 .000

 Table 2: Between group post hoc Bonferroni analysis for VAS

VAS 0
‘p

VAS 1
‘p’

VAS 3
‘p’

VAS 5
‘p’

VAS 12
‘p’

Group A Vs Group B 1.000 .048 .000 .023 .000

Group B Vs Group C 1.000 .736 .001 .000 .000

Group A Vs Group C 1.000 .002 .000 .000 .000

 Table 3: Between group post hoc Bonferroni analysis for NDI

Variables
NDI 0

‘p’
NDI 5

‘p’ NDI 12
‘p’

 Group A Vs Group B 1.000 0.005 .001

 Group B Vs Group C 1.000 .006 .004

Group A Vs Group C 1.000 .000 .000
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DISCUSSION

  The study was designed to find out the efficacy 
of ischaemic compression technique in combination 
with muscle energy technique on managing upper 
trapezius myofascial trigger point’s pain. The inter 
group comparison of the study reveal that MTrP’s 
pain sensitivity was significantly reduced when 
ischaemic compression technique was combined with 
muscle energy technique than ischaemic compression 
technique alone. 

The results of this study can be discussed with the 
previous studies done by Hong et al., 1993; Hanten et 
al 2000; 

Freyer and Hodgson, 2005; (Jones, 1981; Chaitow, 
2001). The results obtained by these authors are 
similar to those obtained in this present study for 
ischaemic compression technique and muscle energy 
techniques in the management of myofascial trigger 
point pain.

Hong et al. (1993) concluded that the best results 
in decreasing pain from MTrP’s were obtained 
with deep soft tissue compression techniques when 
compared to conventional massage.

In another study by Hanten et al. (2000), the 
effectiveness of a home program involving ischemic 
compression followed by sustained stretching over 
active MTrPs was examined. The results of their 
study clearly revealed that the combination of these 
techniques was more effective in reducing tenderness 
from MTrPs. 

Fryer and Hodgson (2005) have concluded that 
the ischemic compression technique was be�er than 
sham myofascial  technique in reducing tenderness 
on latent MTrPs in the upper trapezius muscle. 

The above studies explained that ischemic 
compression technique may bring analgesia and 
increase pressure pain threshold by following 
mechanism.

Pain relief from pressure treatment may result 
from reactive hyperemia in the MTrP’s region, or 
a spinal reflex mechanism for the relief of muscle 
spasm. (19)

Local pressure may equalize the length of 

sarcomeres in the involved MTrP’s and consequently 
decrease pain. (17)

 Deep pressure could offer effective stretching 
and mobilization of the taut bands. (14)  

Fryer and Hodgson (2005), who recently 
demonstrated that, decreased local MTrP’s 
tenderness was due to a change in tissue sensitivity 
rather than any unintentional release of pressure by 
the practitioner. (10)

 The ischemic compression technique can also 
be explained by the concept of the “barrier release” 
proposed by Lewit (1991) in which the therapist 
gradually applies pressure to the MTrP’s until a 
definitive increase in resistance is perceived, i.e. 
the barrier, which is usually perceived as not being 
painful by the subject. (19)

Hence it can be concluded that ischemic 
compression techniques might be helpful in reducing 
pain, increasing pain pressure threshold and in 
turn improving functional status in subjects with 
myofascial trigger points.

  The mechanism relief of pain and increased 
pain pressure threshold by muscle energy technique 
is also thought to achieve its benefits by means of 
lengthening of muscle fibers which would help to 
dictate the length to the affected soft tissues (10). Lewit 
and Simons demonstrated that “muscle lengthening” 
utilizing post-isometric relaxation appears to be 
effective in reducing trigger point sensitivity and 
pain intensity, without the use of vapocoolant spray 
(20). Finally, there is emerging evidence supporting the 
activation of agonist-antagonist inhibitory pathways 
with the application of manual interventions 
(Ferna´ndez-de-las-Pen˜as et al., 2007; Skyba et al., 
2003). Hence, different mechanisms would probably 
act at the same time. 

The improvement in the control group is 
a�ributed to the effects caused by stretching and hot 
packs. Stretching of the affected muscle is believed 
to be an integral part of trigger point therapy. 
Lewit and Simons demonstrated that “muscle 
lengthening” utilizing post-isometric relaxation 
appears to be effective in reducing trigger point 
sensitivity and pain intensity, without the use of 
vapocoolant spray (20). Jaeger and Reeves (1986), 
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who reported the effectiveness of spray and stretch 
in decreasing pain intensity and increasing pressure 
pain threshold, indicated that vapocoolant spray 
could not produce anesthesia in the subcutaneous 
tissues or muscle because of the depth of the tissue. 
They suggested, therefore, that it is the stretch that 
resulted in the decrease in trigger point sensitivity, 
not the spray. Their study supports the idea that 
muscle lengthening is the process that provides pain 
relief (18). Travell and Simons also argued that the 
mechanism of relief in spray and stretch is the stretch. 
They hypothesized that decreasing MTrPs pain 
utilizing spray and stretch is due to the elongation 
of the muscle to its full normal length. (12) Moist heat 
tend to relax the underlying muscles and to diminish 
the tension on the TrPs, thereby reducing referred 
pain and local tenderness to pressure (12). The patient’s 
passive or active stretch exercises at home are more 
effective performed during or immediately after the 
application of moist heat (12)

.

Since, the group A received all the techniques 
such as ischaemic compression  and muscle energy 
technique, so the higher gain in pain relief and 
increase pain pressure threshold may be a�ributed 
to the above mechanism explained and supported by 
different previous studies.(12, 13, 14, 17, 18, 20)  

The result of the study showed that application 
of ischaemic compression technique along with 
muscle energy technique is the most beneficial, 
result oriented method in managing upper trapezius 
myofascial trigger point pain, though the muscle 
energy technique and Active stretching exercises 
have also found to be effective. 

CONCLUSION

Therefore this study is concluded by rejecting 
the “Null Hypothesis” that Ischaemic compression 
technique in combination with muscle energy 
technique is as effective as ischaemic compression 
technique alone in managing upper trapezius 
myofascial trigger point pain and accepting 
the “Experimental Hypothesis” that ischaemic 
compression technique in combination with muscle 
energy technique is more effective than ischaemic 
compression technique alone in deactivating upper 
trapezius myofascial trigger point pain. Its long 
term effects established this combination technique 

as a complete choice of treatment to deactivate the 
MTrP’s pain. Clinical relevance to the practice is that 
it is highly effective in deactivating the MTrPs within 
a very short span of period, cost effective as well as 
non-invasive therapy, requires minimum time to get 
relieve without causing much pain.

This study was limited to subjects of a confined 
area, only male subjects as it was cultural unsuitable 
to expose the treatment area for women, lack of 
definitive amount of muscle contraction, stretch and 
pressure that is required to apply to deactivate the 
MTrP’s.
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Abstract

Objectives: The purpose of this study was to investigate the role of Kinesio Taping in patient with 
chronic low back pain.

Design: Pretest-pos�est Experimental – control group design.

Methods: 90 subjects were randomly assigned into two groups. Experimental group received trunk 
stabilization exercise along with the kinesio taping whereas control group received trunk stabilization 
exercise without kinesio taping. Transverse abdominis activation capacity, Pain and functional 
disability were measured at 0 week, 2nd week, 4th week, 6th week and 8th week.

Results: Trunk stabilization exercise along with Kinesio Taping significantly improves the transverse 
abdominis activation capacity, reduces pain and functional disabilty.

Conclusion: from the result we may conclude that trunk stabilization exercise along with the Kinesio 
Taping is more effective than trunk stabilization exercise without Kinesio Taping in rehabilitation of 
patient with chronic low back pain.

Keywords: Trunk stabilization exercise, Kinesio Taping, transverse abdominis activation capacity, Pain.

                 INTRODUCTION

 Low back pain (LBP) is a common problem 
affecting both genders and most ages, for which 
about one in four adults seeks care in a six-month 
period(1). LBP is closely related to functional disability 
of the trunk muscles, such as the back extensor and 
abdominal muscles (2,3,4). The deep abdominals, 
in particular the transversus abdominis (TA) are 
primarily involved in the maintenance of intra 
abdominal pressure, while imparting tension to the 
lumbar vertebrae through the thoracolumbar fascia. 
It is considered that the role of the deep abdominal 
muscle contraction in co contraction with the lumbar 
multifidus (LM) is to provide the stiffening effect 
on the lumbar spine through its a�achment to 
the thoracolumbar fascia, in conjunction with the 
increased in the intra abdominal pressure(6). 

The trunk muscles are vital to the maintenance 
of the spinal stability (5, 6). The spinal column is 

unable to carry normal physiological loads without 
the support of trunk muscles (7). Such functions of 
the trunk muscles such as strength, endurance, and 
coordination provide this stability.

There are various treatment techniques available 
in treating low back pain. One interesting and 
relatively new method for treating musculoskeletal 
conditions is the application of Kinesio Taping 
(KT) (8, 9, 10). KT was conceived to be therapeutic and, 
according to its creators, yields the following results: 
1) it corrects muscle function by strengthening weak 
muscles; 2) it improves blood and lymph circulation 
by eliminating tissue fluid or bleeding beneath the 
skin through muscle movement; 3) it reduces pain 
through neurological suppression; 4) it corrects 
misaligned joints by retrieving muscle spasm.

When applied to the patient’s trunk, KT increases 
active lumbar flexion.We hypothesized that the 
application of KT on the lumbar paraspinal muscles 
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of CLBP patients interferes with muscle function, 
thereby influencing  back pain.

Lumbar stabilization exercises are currently 
popular interventions for patients with chronic low 
back pain. Stabilization exercises have typically been 
prescribed for patients with ‘spinal instability.’ 

 Substantial number of researches had proved the 
effectiveness of kinesio taping and trunk stabilization 
training in management of low back pain separately.

So, far no previous study had been done on 
specific topic, thus it inspired me to look deeper in to 
various aspect of the utility of combination of kinesio 
taping and stabilization exercises in reducing pain 
and functional disability and improving transverse 
abdominis activation capacity in patient with chronic 
low back pain. 

I focus my study to evaluate the effectiveness of 
Kinesio Taping as add on therapy, thereby to standard 
stabilization training in increasing the stability of 
trunk muscles in chronic low back pain.

                        METHOD 

90 subjects were randomly assigned into 
two groups. Experimental group received trunk 
stabilization exercise along with the Kinesio Taping 
whereas control group received trunk stabilization 
exercise without Kinesio Taping. The criteria for 
inclusion were Gender –Male, age 30- 40 years, 
Subject to low back pain as a primary complaint, due 
to mechanical cause, Low Back Pain of more than 3 
months. Subjects were  excluded if they are diagnosed 
as having a tumor, infection, or inflammatory 
disease affecting the spine,have spinal or lower limb 
surgery,have spinal fractures or structural deformities 
such as spondylolisthesis, have contradictions to 
exercise therapy) e.g.:  uncontrolled hypertension, 
previous myocardial infarction, cerebro vascular 
disease, peripheral vascular disease, respiratory 
disorder), have sign of nerve root compression, 
defined as decreased tendon reflexes, sensory loss 
and motor deficits, Severe osteoporosis.,Lumbar 
canal stenosis, acute disc herniation, and Lack of 
motivation.

Study design: 

A different subject pretest-pos�est experimental  

group design was selected for testing the hypothesis. 
Data were collected pre intervention at 0 week, and 
post intervention on 2nd, 4th , 6th and 8th week. 
The outcome measure selected for this study was 
transverse abdominis activation capacity,functional 
disability and pain.

PROCEDURE

The Subjects were screened first according to 
inclusion and exclusion criteria. All the subjects who 
met the inclusion criteria were included in the study. 
Prior to participation all subjects were given consent 
form. On the basis of the inclusion criteria mentioned 
above the subjects were randomly allocated to group 
A and group B, and their baseline measurement were 
carried out for pain by VAS, transverse abdominis 
activation capacity by pressure biofeedback and 
functional disability by modified oswestry disability 
questainnaire. 

Group A: Experimental group (trunk stabilization 
exercises with Kinesio Taping)

Group B: Control group (trunk stabilization 
exercises without Kinesio Taping)

INTERVENTION

Interventions were conducted over 8 weeks, twice 
a week, each session lasting 40 minutes. Sessions was 
supervised by the investigator, and participants were 
instructed to report any adverse event, whether it 
was related to the exercises or not. Participants were 
instructed not to participate in any other physical 
program during the study and not to exercise while 
at home. 

 Warm up exercise component:

Aerobic work: exercise bicycle for 5 minutes at 
moderate pace.

Stretching exercises: 

Back stretches: 

Leg stretches: hip flexor, hamstring, calf ,adductor 
stretch.

Kinesio Taping: 

Three 20 cm x 5 cm stripes of Kinsio tape were 
applied over the lumbar spinal tract between the 
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spinous process of the T12 and L5 vertebrae. One 
stripe was place over the midline, along a line 
corresponding to the spinous processes. Two stripes 
was place on the right and left erector spinae muscles, 
4 cm from the first stripe. Subjects were ask to bend 
forward during the taping procedure; no tension was 
use other than that require to cover the back in the 
bending position. The KT was change every week.

For Group A: After the application of Kinesio 
Tape the exercise performed in stage 1 as given 
below:

1. Subjects lifted the gym ball up and held it between 
their legs with both knees flexed in supine 
position. 

2. Subjects lifted the pelvis up to the bridged 
position and held it, while supporting themselves 
with both legs on the gym ball and with the knees 
extended in supine position.

3. Subjects placed both the hand on the gym ball and 
their knees flexed on the floor, maintaining four- 
point kneeling position. 

4. Subjects control si�ing posture on the gym ball.

5. Subjects did a curl-up on the gym ball in half 
si�ing position.

6. Subjects lifted the body up to the push up position 
and held it, while supporting themselves with 
both legs on the gym ball and hands on the floor 
in prone position.

Stage 2 of the exercise program involved 
increasing the complexity of the exercise by 
progressing and exercises targeting coordination of 
trunk and limb movement, maintenance of optimal 
trunk stability, and improvement of posture and 
movement pa�erns.

7. Subjects lifted the gym ball up and held it 
between their legs with knee extended in supine 
position.

8. Subjects lifted the pelvis up to the bridged 
position and held it, while supporting their head on 
the gym ball and with their feet on the floor, with both 
knees flexed in supine position.

9. Subjects in four -point kneeling position with 

one arm and leg in extension.

10. Subjects control si�ing posture on the gym 
ball while rhythmically extending alternate legs.

11. Subjects did a curl-up on the gym ball in half 
si�ing position while one leg extended.

12. Subjects lifted the body up to the push up 
position and held it, while supporting themselves 
with their hand on the gym ball and their toes on the 
floor in prone position.

For each exercise subjects perform 10 repetitions 
in that 10 second holds and 5 second rest in between 
the repetition.

Patient was given 1 to 2 minute rest in between 
each type of exercise.

Group B: - The same exercise was performed 
without Kinesio Taping.

DATA ANALYSIS

Statistical analysis was performed by using SPSS 
16 version software. Repeated measure ANOVA 
(multivariate test) was done to find differences within 
group A and B for all variables i.e. VAS, transverse 
abdominis activation capacity  and functional 
disability . Post hoc Boneferroni analysis was done 
to find pair wise differences. Independent (2 tailed) T 
test was done to compare difference for all  variables.

The alpha (probability) level has been taken as 
0.05

RESULT

Transverse Abdominis Activation Capacity:

Within Group analysis

 Transverse Abdominis Activation Capacity was 
significantly improved at the end of the second week 
in both the groups, (p=0.00) which was maintained till 
end of treatment (p=0.00) in both the groups \

Between Group analysis

Transverse abdominis activation capacity was 
significantly improved in Group A as compared to 
Group B at end of 2nd week (p= 0.53), 4th week (p=0.07), 
6th week (p= 0.01) and the end of 8th week (p= 0.00) 
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Pain: 

Within group analysis

VAS score was significantly decreased at the end 
of the second week in both the groups, (p=0.00) which 
was maintained till end of treatment (p=0.00) in both 
the groups. 

Between group analysis

Pain was significantly reduce in Group A as 
compared to Group B at end of 2nd week (p= 0.467), 4th 
week (p=0.354), 6th week (p= 0.244) and the end of 8th 
week (p= 0.00) 

Functional Disability: 

Within group analysis

Modified oswestry disability score was 
significantly decreased at the end of the second week 
in both the groups, (p=0.00) which was maintained till 
end of treatment (p=0.00) in both the groups. 

Between group analysis

Modified oswestry disability score was 
significantly reduce in Group A as compared to 
Group B at end of 2nd week (p= 0.85), 4th week (p=0.18), 
6th week (p=0.00) and the end of 8th week (p= 0.00).

Tab1: Between groups comparison of VAS

Variables Group A Group B Mean difference t value p value

V0 5.62+0.96 5.57+0.72 0.044 .248 0.805

V2 4.53+0.94 4.40+0.78 0.133 .730 0.467

V4 3.02+1.09 3.20+0.66 0.177 .931 0.354

V6
1.44+1.05

1.66+0.707 0.222 1.17 0.244

V8 .488+0.69 1.06+0.68 0.577 3.96 0.000

Tab:2 Between groups comparison of transverse abdominis activation capacity

Variables Group A Group B Mean difference t value p value

TAC0 17.69+2.32 17.59+2.49 0.09 0.19 0.85

TAC2 23.03+2.58 22.68+2.69 0.34 0.62 0.53

TAC4 28.21+1.68 27.41+2.48 0.80 1.78 0.07

TAC6 32.78+2.01 31.09+2.64 1.68 3.39 0.01

TAC8 35.09+1.31 33.60+2.20 1.49 3.90 0.00

Tab:3 Between group comparision of modified oswestry score

Variables Group A Group B Mean difference t value p value

MODQ0 32.00+5.02 32.04+4.73 0.04 0.04 0.96

MODQ2 24.66+7.21 24.40+6.09 0.26 0.18 0.85

MODQ4 17.55+6.76 19.33+5.65 1.77 1.35 0.18

MODQ6 7.28+5.27 12.93+4.42 5.64 5.4 0.00

MODQ8 2.66+3.04 6.80+3.44 4.13 6.02 0.00

DISCUSSION

The result of study demonstrated that a 
combination of Kinesio Taping and trunk stabilization 
exercise brought greater gains in all outcome 

measures, including transverse abdominis activation 
capacity, pain intensity and modified oswestry score. 

Transeverse Abdominis Activation capacity

The analysis showed that the eight weeks of 
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intervention showed significant improvement in 
transeverse abdominis activation capacity in both 
the groups. The improvement was showed in both 
groups at the end of 2nd week after intervention, 
which was maintained till the end of 8th week. The 
experimental group shows more improvement than 
control group which was statistically significant.

Within Group, Improvement in transverse 
abdominis activation capacity

According to Kines and Hollusuzy et al (1994), 
the effect of exercise induces adaptation in skeletal 
muscle. Evidence suggested that there is increased in 
capillary density in all type of muscle fibres (14,15) and 
increased oxidative capacity of muscle fibres (15). The 
benefit of increased capillary density included red 
blood cells transit time, decrease diffusion distance and 
improved blood distribution in the muscles. Increase 
capillary density and enhanced oxygen unloading 
result in increased VO2 diffusion. Further studies done 
by Laughlin et al (1999), Svedenhag (2008) states that 
exercise leads to increase in cardiovascular responses, 
they showed increased in VO2 max by 7%.(13) Hill 
and Lupton suggested that VO2 max was higher in 
endurance trained people.(16) Mole, Holloszy et al 
revealed that muscle mitochondria undergoes major 
adaptive changes in response to exercise and they 
increased respiratory control, hypermia, oxidative 
phosphorylation and more ATP production,(15) so 
that the supply of energy is for longer duration which 
could lead to enhancement of transeverse abdominis 
activation capacity. 

Kines et al revealed that exercise leads to increase 
in fat utilization and transport capacity in exercise 
muscle and supply adequate oxygen and nutrient to 
working muscle. Increase in fat oxidation improves 
the transeverse abdominis activation capacity as 
study done by Coggan and Williams (1995).  Grieves 
et al (2000) showed that exercises leads to increase in 
major glucose transporter (GLUT-4) and lipoprotein 
lipase (LPL) in skeletal muscles, these GLUT-4 and 
LPL act as source of energy fuel.(17,18) This can leads 
to increase in blood flow and help in the reduction 
of lactate level. This can leads to reduction in muscle 
fatigue and hence improve transeverse abdominis 
activation capacity and muscle work.

Between Group, improvement of Transverse 
Abdominis Activation Capacity

The data showed that eight weeks of training 
period brought significant improvement of 
transeverse abdominis activation capacity in 
experimental group was greater than those of control 
group at the end of training period. Some studies 
have suggested that keratinocytes may represents 
the non-neuronal primary transducers of mechanical 
stimuli, (19,20) probably through signal transduction 
cascade mechanisms such as intracellular Ca2+ 
fluxes to evoke a response in adjacent C-fibers. One 
appealing hypothesis is that the cutaneous stretch 
stimulation provided by KT may interfere with the 
transmission of mechanical and painful stimuli. 
Moreover, KT may provide afferent stimuli, thereby 
facilitating pain inhibitory mechanisms (Gate 
control theory) and pain reduction. Lumber muscle 
activities, however significantly associated with pain 
related fear in persons with chronic low back pain(13). 
However one study revealed that application of KT 
reduces the pain related fear in person with chronic 
low back pain; thereby improve the function of 
lumbar muscles. Sensory stimulation provided by KT 
may also represent a dynamic stabilization system of 
lumbar joints in a flexed position, which may help to 
reflexogenicaly inhibit muscle activity (14,15).

Ogura 1998; Murray 2005), have suggested that 
KT increases blood circulation in the taped area, and 
this physiological change may affect the muscle and 
myofascial functions after the application of kinesio 
tape.

An additional theory is that KT stimulates 
cutaneous mechanoreceptors at the taped area, 
and this stimulation may affect the ROM (Garcia 
2001;).Cutaneous mechanoreceptors activate nerve 
impulses when mechanical loads create deformation. 
The activation of cutaneous mechanoreceptors by 
an adequate stimulus causes local depolarizations 
that trigger nerve impulses along the afferent fiber 
traveling toward the central nervous system. 

Murray and Husk have demonstrated that with 
the help of proprioceptive cues, subjects could control 
the recruitment as well as the frequency of discharge 
of motor units.10 in terms of the present study, one 
might hypothesize that the proprioceptive  and 
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sensory cues from the kinesio tape  enabled Group 
A to consciously and precisely control the exercise 
at submaximal thereshold level. Therefore increase 
firing rate of small motor units, or the frequency of 
discharge of the active motor neurons. Therefore, one 
could hypothesize from this work that because more 
fibres were firing and possibly faster rate, Group 
A produced greater gains in transverse abdomins 
activation capacity.

Reduction in Pain intensity and functional 
disability

The data revealed that 8th weeks intervention 
brought significant reduction in pain and functional 
disability in both the groups. The reduction in pain 
was showed in both the group at the end of 2nd week 
which was maintained till the end of the 8th week. The 
experimental group shows more improvement than 
control group which was statistically significant.  The 
reduction in disability was showed in both the group 
at the end of 2nd week which was maintained till the 
end of the 8th week. The experimental group shows 
more improvement than control group which was 
statistically significant. 

Kinesio taping method theory suggests that 
muscles are not only responsible for movements of 
the body, but also help manage the circulation of the 
venous and lymphatic systems. The main goal for the 
use of kinesio tape is to decrease pain and increase 
tissue healing associated with the musculoskeletal 
injuries and illnesses. Theoretically, kinesio tape 
may provide therapeutic benefits in one of many 
ways: increasing interstitial fluids between skin and 
underlying connective tissues, allowing increase 
in circulation for both venous and lymphatic fluid, 
decreasing pain with positional stimulus to the skin, 
muscle, or fascial structures, and by enhancing joint 
stability. One specific theory states that kinesio tape 
increases metabolic activity because fibroblasts are 
recruited to the injured area, which results in collagen 
synthesis and increases the healing process. The tape 
itself aids in promoting normal muscular movement 
and aids in the realignment of collagen synthesis 
during the repair and remodeling phases of the 
healing process. 

A possible explanation for this improvement may 
be due to Kinesio Taping can make the patient feel 

more in control of the experienced pain, since there 
appears to be a way to influence and thus reduce 
pain levels. Thus, Kinesio Tape promotes active 
participation and motivates the patient, which is 
arguably the most critical element for reduction in 
pain and disability. This significant improvement in 
both the groups may be a�ributed to improvement in 
transeverse abdominis activation capacity and there 
by spinal instability which leads to reduction in pain 
and disability.

The findings are consistent with previous 
investigators who have reported that Kinesio Taping 
could be a useful alternative for musculoskeletal 
pain. 

Thus these results show the effectiveness 
of Kinesio Taping in the reduction of pain and 
improvement of function, possibly provided by its 
positive effect on transeverse abdominis activation 
capacity. Our results are consistent with other results 
in the literature, indicating that Kinesio Taping is 
very effective in improving transeverse abdominis 
activation capacity.

CONCLUSION

From the result we can concluded that the 
addition of Kinesio Taping to trunk stabilization 
exercise programme has shown greater gains in 
transverse abdominis cativation capacity, reduction 
of pain intensity and functional disability. Future 
research is needed to look for long term follow-ups.
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Efficacy of Mobilization versus Strength Training in 
Patients with Chronic Cervicogenic Headache
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ABSTRACT 

Background: Head pain which is referred to head from bony structure or soft tissues is commonly 
termed as cervicogenic headache. Cervicogenic headaches are unilateral, starting from one side of 
the posterior head and  neck, migrating to the front, and sometimes are associated with ipsilateral 
arm discomfort. Many authors have reported effectiveness of mobilization in reducing headache 
but few controlled clinical studies of mobilization has been reported. However li�le is known about 
effectiveness of mobilization and strength training in cervicogenic headache.

Objective: To determine whether mobilization and strength training reduce pain and improve 
functional ability of patients with chronic cervicogenic headache.

Study Design: experimental study design

Method: 30 subjects were included in the study to fulfill the inclusion and exclusion criteria which was 
randomly assigned into mobilization group and strength training group. Group 1 included 15 subjects 
(n=15) and group 2 included 15 subjects (n=15). Both the group was given conservative treatment by 
TENS and Ice packs at the start of the treatment

Results: The result of post test inter group comparison of pain measured by VAS shows that Both the 
groups showed significant rerduction in pain. The result of post test inter group comparison of neck 
functional activity measured by NDI shows that Both the groups showed significant improvement  in 
functional activity.

Conclusion: The study concluded that both mobilization and strength training are effective in 
management of cervicogenic headache but strength training wass more effective than Maitland 
mobilization which is statistically significant.

Keywords: Cervicogenic headache, mobilization, neck strengthening exercise

INTRODUCTION

Acute and chronic headaches are a significant 
medical, industrial and socioeconomic problem. The 
term cervicogenic headache has been first introduced 
by Sjaastad et al in 1983. The classic cervicogenic 
headache has been classified as recurrent, long 
lasting, severe unilateral headache arising from neck. 
The headache is dominant on one side, but may also 
be present on the contralateral side to a lesser degree. 
The dominant pain does not alternate from one side 
to the other. The typical headache location is in the 
low occipital and temporal region and can radiate 
periorbitally. The cervical spine has reduced range of 

motion and the headache can often be precipitated by 
the patient with certain neck postures.1

International headache society and international 
headahe study group have both developed different 
classification system for the diagnosis of CEH. 
According to the international classification of 
headache disorders the diagnostic criteria of CEH are 
as follows.

a. Pain reffered from source in the neck and 
perceived in 1 or more regions of the head and face.

b. Clinical, laboratory or imaging evidence of a 
disorder within the cervical spine and soft tissues of 
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the neck known to be or generally accepted as a valid 
cause of headache.

c. Evidence that the pain can be a�ributed to 
the neck disorder or lesion based on atleast one of the 
following:

1. Demonstration of clinical signs that implicate 
a source of pain in the neck.

2. Abolition of headache following diagnostic 
blockade of a cervical structure or its nerve supply 
using placebo or other adequate controls.

d. Pain resolves after three months after 
successful treatment of the causative disorder or 
lesion.2

The prevalence rate of cervicogenic headache is 
0.4% to 2.5% of the general population to 15% to 20% 
of patients with all chronic and recurrent headaches. 
Individuals with chronic cervicogenic headache 
experience considerable restriction of daily function, 
limitation of social participation, and emotional 
distress. In addition, these individuals report a lower 
quality of life than healthy individuals.7 The etiology 
of cervicogenic headache has been related to articular 
dysfunction of first 3 cervical vertebrae and their 
surrounding structure.8

Many treatments are advocated for cervicogenic 
headache including medical, surgical and 
physiotherapy management.

Mobilization is a passive movement performed 
in such a manner that it is at all times within the 
abilities of patient to prevent the movement if he 
so chooses. The two types of mobilization are: a) 
passive movements performed for the purpose of 
relieving pain and restoring pain-free functional 
movements. These are of two kinds. 1) passive 
occilatory movements performed slowly or quickly 
smoothly or staccato, with small or large amplitude 
and applied to any part of total range of movement. 
These movements may be performed while the joint 
surfaces are distracted or compressed. Distraction is 
separation of opposing joint surface and compression 
is squeezing together or approximation of opposing 
joint surfaces. 2) sustained stretching: passive 
movements may be performed with or without tiny 
amplitude occilations at the limit of the range. b) 
passive movements performed for the purpose of 
maintaining a functional range of joint movement of 

patients who are unconscious or who have an active 
joint disease such as rheumatoid arthritis.10

Isometric strength and dynamic endurance 
training of neck muscles may relieve or even 
completely eliminate pain and restore function in 
patients with chronic neck pain. Therapeutic exercise 
intervention should start by addressing and teaching 
postural awareness. Strengthening exercises for all 
the muscles of the neck can be done by pushing the 
theraband in all the directions. . Dynamic exercises 
for shoulder and arm is also done. Exercises like 
dumbbell shrugs, presses, curls, bent-over rows, flyes 
and pullovers are done for increasing the strength of 
shoulder muscles

METHODOLOGY

All the subjects were assessed and patients 
fulfilling inclusion and exclusion criteria were 
explained about the study and a wri�en consent 
was taken. Ethical clearance for the study was 
granted by Istitutional ethical commi�ee of Laxmi 
Memorial College of Physiotherapy, Mangalore. 
Participants were divided into 2 groups as Group 
A, Group B. after dividing the groups VAS scale and 
Neck Disability Index were taken and the score wad 
noted before treatment. Both the groups will be given 
conventional therapy treatment like TENS.  Portable 
TENS instrument called as -Transcutaneous Electrical 
Nerve Stimulator System 2000-two channeled was 
used. It has 2-200 Hz frequency range, 10-250 msec 
wave duration  range and 0-100 mA power range 
was given for 10- 20 minutes and Cryotherapy using 
icepacks are given for 5 -10 minutes was given before 
the start of mobilization and strength training. 

Group A is mobilization group. Patients is in 
this group were given passive mobilization of C1-
C3 segments by the therapist. PA glide of spinous 
process and facets were given. Extremely gentle 
pressure is used and occilatory movements are given 
over the spinous process i.e. unilateral posterior 
anterior glides of C1-C3 spinal segments and facet 
joints were given. Oscillatory pressure produce a 
feeling of movement. When mobilizing the first 
cervical vertebrae the therapist should direct the lines 
of her thumb towards the patient’s eye. In the lower 
cervical vertebrae the lines is directed more caudally. 
The same treatment was given for 3 times per week 
for 6 weeks10.
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Group B is strength training group. Patients 
in this group were given strengthening exercises 
using a theraband. Here the patient will be in si�ing 
position. Patient holds the theraband  anteriorly over 
the forehead and  the therapist asked the patient to 
push the theraband in si�ing position 1 series of 15 
repetations forwards, backwards and obliquely to 
left and right and chin tucks. The progression of this 
exercise was done by increasing the resistance of the 
theraband. The patient is also asked to do Dynamic 
exercises for the shoulders and upper extremities 
like shoulder shrugs, bent over rows, biceps curl, 
dumbbell flies, dumbbell pull overs were also given 
to this group.

STATISTICAL ANALYSIS

Pain score data collected using VAS will be 
analyzed using non parametric test as data are 
ordinal in nature. The intra group pre and post test 
data will be analyzed using Wilcoxon sign rank-test. 
While post test inter group data will be analyzed with 
Mann Whitney U Test.

NDI data will be analyzed using parametric test 
as the data are interval in nature. The intragroup pre 

and post test data will be analyzed using student 
t test. While the post test inter group data will be 
analyzed with paired t test.

RESULTS

At the time of initial evaluation (time 0) 
statistical analysis did not reveal any significant 
difference(p<0.001). For any of the variables 
between group 1 (mobilization) and group 2 (neck 
strengthening exercises).

The intra group comparison of pain was 
measured by VAS shows that there was a gradual 
reduction in pain.

The mean score of pre-test VAS for group 1 was 
7.667±1.175 which has reduced to 4.267±0.884 at the 
end of 6 weeks duration. These results show that there 
is a significant reduction in pain which is statistically 
significant (p< 0.001).

The mean score of pre-test VAS for group 2 was 
7.600±0.632 which has reduced to 3.600±0.507 at the 
end of 6 weeks duration. This result shows that there 
is a significant reduction in pain which is statistically 
significant (p< 0.001).

VAS SCALE

Table 1.1: pre- post test comparison of VAS in group 1 and group 2

  The result of post test inter group comparison of pain measured by VAS are presented in table 1.2. Both 
the groups showed significant reduction in pain. Group 1 the mean difference are 3.400±0.986 with a Z value of 
5.360. these results showed significant reduction in pain which is statistically significant(p<0.001)

Group 2 the mean difference are 4.000±0.845 with a Z value of 6.330. these results showed significant 
reduction in pain which is statistically significant (p<0.001)

Table 1.2: post test comparison of VAS between groups
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Neck Disability Index

Table 1.3: pre test comparison of Neck Disability Index

The intra group comparison of neck functional activities using NDI for both the groups are presented in 
table 1.3.

The mean score of pre-test NDI for group 1 was 25.667±1.496 which has improved to 16.867±1,642 at the end 
of 6 weeks duration. These results shows that there was a significant improvement in functional activity which 
is statistically significant(p< 0.001).

The mean score of pre-test NDI for group 2 was 26.933±0.799which has improved to 13.000±0.756 at the end 
of 6 weeks duration. These results shows that there was a significant improvement in functional activity which 
is statistically significant(p< 0.001).

The result of post test inter group comparison of neck functional activity measured by NDI is presented in 
table 1.4. Both the groups showed significant improvement  in functional activity. group 1 the mean difference 
are 8.800±1.897 with a t value of 17.963. these results showed significant improvement in functional activity 
which was statistically significant(p<0.001)

Group 2 the mean difference are 13.933±0.961 with a t value of 56.145. these results showed significant 
improvement in functional activity which was statistically significant(p<0.001)

Table 1.4: Post test comparison of neck disability index

DISCUSSION

30 subjects were included in the study to fulfill 
the inclusion and exclusion criteria which was 
randomly assigned into mobilization group and 
strength training group. Group 1 included 15 subjects 
(n=15) and group 2 included 15 subjects (n=15). For 
the group 1 and group 2 the age difference ranged 
between 18-66 years which included 15 subjects( 
n= 15) with a gender distribution of 7 males and 8 
females. Group 2 consisted of 15 subjects( n=15) with 

a gender distribution of 3 males and 12 females. Both 
the group was given conservative treatment by TENS 
and Ice packs at the start of the treatment.

In the present study pain and functional ability 
was determined before treatment and after 6 weeks 
of treatment. Maitland mobilization was advocated 
in group I, where the physiotherapist will palpate 
the neck to find the three most dysfunctional joints 
and then perform passive joint mobilizations to the 
involved joints where the therapist uses their thumbs 



4        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3                 Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      5

to rhythmically apply pressure to the spinous process 
of the vertebra usually in a posterior to anterior 
direction. It is usually applied three times for 30 
seconds to dysfunctional joints or determined by the 
clinical judgement of the physiotherapist.

While in group II strength training was given 
by using a theraband for cervical flexors, extensors, 
and lateral flexors including upper cervical flexors by 
using a theraband. Along with that shoulder exercises 
were also given. The exercise was done as 3 series of 
20 repetations three times a week for 6 weeks.

William C. Meeker concluded that mobilization 
has a short term benefit for patients with neck 
pain. Manipulation is comparatively more effective 
than mobilization in subacute or chronic neck pain 
patients31. 

Ylinen J.et al concluded that at the 12 month 
follow-up headache had decreased in strength group 
compared to endurance group and control group 
compared with base line. Neck pain diminished most 
in the strength group with the most severe headache. 
It was concluded that both strength and endurance 
group decreased cervicogenic headache14.

Sydney KS concluded that mobilization improves 
joint mobility and therefore activate type I and type II 
receptors which inhibit pain and contribute to relief 
of headache caused by cervical joint dysfunction. This 
study revealed that mobilization of upper cervical 
segments decreases the frequency, duration and 
intensity of headache32.

Zito G concluded that conservative treatment of 
manipulative therapy and specific low load exercise 
program are effective for management of cervicogenic 
headache33.

The objective of present study was to evaluate the 
effect of maitland mobilization and strength training 
for reducing pain and improving functional ability in 
patients with chronic cervicogenic headache and to 
compare the effect of both the technique. It was found 
that both the groups had significant reduction in pain 
and improvement of functional activity. But group 
1(mobilization group) had only short term relief of 
symptoms compared to group 2. The inter group 
comparison for VAS, in group 1 the mean difference 
were 3.400±0.986 with a Z value of 5.360 and group 2 

the mean difference are 4.000±0.845 with a Z value of 
6.330 (p<0.001). The inter group comparison for NDI, 
Group 1 the mean difference was 8.800±1.897 with a 
t value of 17.963 and group 2 the mean difference are 
13.933±0.961 with a t value of 56.145 (p<0.001). The 
result shows that strength training group has slightly 
significant reduction in pain and improvement in 
functional ability compared to mobilization group.

CONCLUSION

The study was to evaluate the efficacy of 
mobilization versus strength training for reducing 
pain and increasing functional ability in chronic 
cervicogenic headache. 

The study included 30 subjects 15 in each group. 
The age group taken was 18-66 years and duration 
of symptom was taken as more than three months. 
Conventional therapy given was TENS of 2-200 
Hz frequency range, 10-250 msec wave duration  
range and 0-100 mA power range was given for 
10- 20 minutes and Cryotherapy for 5 -10 minutes   
was given before the start of the treatment. It was 
evident from the results that 6 weeks of mobilization 
combined with conventional therapy and strength 
training combined with conventional therapy 
found statistically and clinically significant effect on 
reducing pain and improving functional ability but 
when comparing between groups there was slightly 
significant difference in strength training compared 
to Maitland mobilization.

Hence present study suggests that strength 
training is more effective than Maitland mobilization 
in management of Cervicogenic headache. 

Further research is necessary to quantify the 
results.
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ABSTRACT

Background: Stress Urinary Incontinence (SUI) is a common problem among women. Kegels is a older 
method of conservative management of SUI while recruitment of abdominals during PFM contractions 
is a newer concept.Both have different philosophies.

Outcome measures used: Modified Oxford Grading Scheme (MOS) and Patient Incontinence Impact 
Questionnaire (PIIQ)

Method: Place of the study-Health care Unit community centre of South Delhi. No. of subjects-17 
women with complaint of SUI. Age -30-40 years. Randomly divided in two groups. Group one (nine 
subjects) were given PF rehabilitation by recruiting abdominals. Group two (eight subjects) were given 
kegels. Duration of study –Six weeks. All subjects a�ended the clinic for first three days daily. Group 
one were taught diaphragmatic breathing, abdominal  and PFM contraction technique during activities 
of daily living (ADL). Group two was taught PFM contractions for slow twitch and fast twitch fibers 
and bracing of PF muscle during stressful activities. Once they learnt these techniques, they were 
advised to practice at home.They were asked to visit researcher once a week for six weeks thereafter. 
Pretest and pos�est data was analysed.

Result: Mean age of subjects were 36.2 years. Pretest and pos�est mean and sd of Gp I and Gr II of PIIQ 
are 20.33 and +_ 0.5175, 17.33 and 17.33 and +_0.744 (for Gp I ) and 20.75 and +_0.462, 18.62 and +_0.484 
respectively.

Conclusion: Both groups showed good results but pos�est means of Gp I showed be�er results.

Keywords: Pelvic floor, rehabilitation, abdominals, SUI, ADL.

INTRODUCTION

Urinary incontinence is defined as involuntary 
loss of urine that is a social or hygienic problem and 
that is objectively demonstrable.(1)

Urinary incontinence can leave a patient feeling 
ashamed, socially isolated, and depressed. According 
to latest survey in Asia, 53.7% population is bothered 
to certain degree due to urinary incontinence. (2)

Physiology of incontinence: Continence and 
micturition involve a balance between urethral closure 
and detrusor muscle activity. Urethral pressure 

normally exceeds bladder pressure, resulting in urine 
remaining in the bladder. Increased intra-abdominal 
pressure (from coughing and sneezing) is transmi�ed 
to both urethra and bladder equally, leaving the 
pressure differential unchanged, resulting in 
continence. Normal voiding is the result of changes in 
both of these pressure factor,  urethral  pressure falls 
and bladder pressure rises. SUI occurs during periods 
of increased intra abdominal pressure (e.g  sneezing, 
coughing, or exercise) when the intravesical pressure 
rises higher than the pressure that the urethral closure 
mechanism can withstand and urine loss occurs.(1)

DOI Number: 10.5958/0973-5674.2016.00074.5 
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According to first approach, ten years ago 
incontinence therapists used to discourage 
contracting abdominals while rehabilitation of pelvic 
floor muscles for  incontinence management in 
women. But these beliefs are now changing. Research 
has proved that there is synergy between abdominals 
and Pelvic Floor Muscle (PFM) and infact all the 
muscle groups surrounding abdominal capsule.It is 
now understood that there are two functions of the 
abdominal muscles, one is providing trunk stability 
and the other is contributing to continence and 
elimination of bladder and bowel. (3,4,5)

Recent studies have focussed on the relationship 
of PFM and abdominals (Neuman and Gill, 2002: 
Madill and sMsclean, 2006). Researchers (Sapaford 
et al, 2001) have found that the cocontraction of PFM 
and abdominals occurred during both PFM voluntary 
contraction and abdominal maneuvers. Infact one 
cannot contract the PFM even moderately without also 
contracting the deep abdominal muscles (Neuman 
and Gill, 2002). Madill and Mclean (2006) found that 
intravaginal pressure rises when deep abdominal 
muscles are contracted. Moreover Thompson et al 
(2006)stated that while teaching PFM contractions in 
symptomatic women, abdominal muscles were more 
active than PM. Together, these results suggests that 
a coordinated approach of PFM and deep abdominals 
may be useful for management of SUI.(6,7)

Sapsford (2001) proposed a treatment approach  
by motor relearning of diaphragmatic, deep 
abdominals and PFM. This new approach emphasizes 
the coordination of diaphragm, deep abdominals and 
PFM rather than muscle strengthening independently. 
This exercise can be taught by observation and chest 
and abdominal palpation, obviating the need for 
vaginal palpation. (8)

According to another approach,studies have 
shown that pelvic floor muscles training  resolve 
urinary incontinence in women.Arthur Kegel (1948), a 
professor of Gyne. and Obs. in USA described tensing 
and relaxing the pelvic floor muscle as a preventive 
and treatment option for urinary stress incontinence. 
Ancient Indian text also described Ashwin mudra or 
Horse pose. Mool Bond or Root pose of Yoga is also 
similar to pelvic floor muscle contraction. Datillo et 
al, (2001), Largo Janeseen et al (1991) and Brown C 
(1998) have done several researches and showed that 

clinically supervised PFM rehabilitation is effective in 
improving SUI in women.(9,10,11,12). Benvenuti F (1987) 
also stated that Kegels improved pubococcygeus 
contractibility.(13)

In this study reseaecher has a�emted to find out 
about the effectiveness of both approaches, which 
have different philosophies, in the management of 
SUI in women.

 AIMS AND OBJECTIVES

To study the effectiveness of pelvic floor 
rehabilitation using Abdominals (global) vs Kegels in 
the management of SUI in women.

METHODOLOGY

Seventeen (17) subjects with complaints of Stress 
Urinary Incontinence (SUI) were taken for the study. 
They ware randomly allo�ed to two groups. Group 1 
(N=09) and Group 2 (N = 08)

Study design: Single center, pretest pos�est , 
prospective, experimental

Inclusion criteria

1. Women between age group of 30-40 years 
with at least three episopdes of urine leakage / week

Exclusion criteria

1. Having urinary tract infection

2. Medical or surgergical treatment for 
incontinence

3. Pregnancy

Outcome measures used :

1.Patient Incontinenece Impact Questionnaire 
(PIIQ) : This scale has seven components (house hold 
chores, physical recreation, entertainment activities, 
travel, participation in social activities, emotional 
health and frustration). Patient’s response is noted on 
four scales (“not at all” to “greatly”).(14)

2. Modified Oxford Scale (MOS) : The strength 
of PFM is evaluated by digital palpation during a 
maximal voluntary contraction (MVC) . Grading of 
muscle strength is done as 0 (no muscle contraction) 
to 5 (strong resistence) (15)

Group 1 was given rehabilitation program using 
abdominal ms (global). 
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REHABILITATION PROGRAM for Group I

1. Stand erect. Firmly palpate the lower abdomen. 
Slowly and gently draw in the lower abdomen, 
without breathing or moving the spine until slight 
abdominal tension is detected. Hold, now breathe 
quietly without moving the abdomen, gradually 
increase the hold time  to 5, 10, 15, 20 and more 
seconds. Repeat five times. Do ive sessions a DAY. 
Check for subjective awareness of the periurethral 
and perivaginal tension. 

2.When 15 seconds Tr A holds are achieved with 
ease, incorporate the gentle long holds into many 
daily activities in upright standing , eg on phone, in 
shower, ironing, in queues and walking.

3. Keep pulling abdominals to build to a 
strong isometric hold  for 6 seconds. Breathe while 
holding.Repeat six times, 2-3 times a day.

4. Strong voluntary PF holds , with a neutral spine 
, can be incorporated now , but should not replace the 
abdominal holds.

5. Maintain abdominal and PF strength and 
power by incorporating  abdominal PF holds into 
daily lifting and working activities

Rehabilitation program for group 2

Every subject was made to identify the pelvic floor 
muscle (PFM) by digital palpation by the therapist by 
taking aseptic measures.Once subject identified the 
PFM the bracing of PFM during stressful activities 
like  coughing , jumping , clearing  throat,  ge�ing up 
from the chair etc. was taught

Also they were asked to do : 

1. Eight contractions three times a day (for fast 
twitch fibers)

2. Eight contractions with a gap 5 sec during 
each contraction, three times a day (for slow twitch 
fibers).

They were asked to a�end Health Care Unit three 
days consecutively to learn correct techniques, in a 
week. Then they were asked to do it at home as per 
advice. All subjects visited reseacher once a week for 
5 weeks. At  the  end  of  sixth  week post test MOS 
and UIIQ were filled again. Pretest and pos�est data 
for both groups  was  analysed.

 STATISTICAL ANALYSIS

Statistical analysis of Patient Incontinent Impact 
Questionnaire (PIIQ) and Modified Oxford Scale 
(MOS) of both groups was done by using SPSS 
software.  Pretest and pos�est scores  were analysed 
using paired t-test for with-in group analysis and 
unpaired t-test for between group analysis. 

TABLE 1. For   Group 1 . PIIQ (within group)

Mean 20.33 (Pre Test) 17.33 (Post Test)

S D .500 .463

Test Value 18.00

p Value <.001(significant)  

Interpretation : The pretest mean of Group 1 
decreased from 20.33 to 17.33, which means the 
impact of incontinence has decreased on daily life.

TABLE 2. for Group 1  MOS  ( within group)

Mean 1.89 (Pre Test) 3.78 (Post Test)

S D .333 .441

Test Value -9.4

p Value <.001(significant)  

Interpretation: The pretest mean of Group 1 
increased from 1.89 to 3.78, which means the muscle 
strenth of PFM is increased.

TABLE 3. Group 2 (PIIQ. within group)

Mean 20.75 (pretest) 18.62 (pos�est)

S D .463 .518

Test Value 7.20

p Value <.001(significant)  

Interpretation: The pretest mean of Group 1 
decreased from 20.75 to 18.62, which means the 
impact of incontinence has decreased on life.

TABLE 4. Group 2 (MOS. within group)

Mean 1.88 (pretest) 3.12 (pos�est)

S D .354 .354

Test Value -7.63

p Value <.001(significant)  
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Interpretation: The pretest mean of Group 2 
increased from 1.88 to 3.12 , which means the muscle 
strength (PFM) is increased.

TABLE 5. PIIQ between groups

Mean 17.33 (grp 1) 18.62 (grp 2)

S D .463 .518

Test Value -4.424

p Value = .001(significant)  

Interpretation : The pretest means of both the 
groups were not statistically significant (p>0.05). 
However, the pos�est means were statistically 
significant and PIIQ of Group 1 was lower than the 
group 2 (17.33  vs 18.62). This means that the impact 
of incontinence has decreased on life more in group 1 
than the group 2.

TABLE 6. MOS between groups 

Mean 3.78 (grp 1) 3.12 (grp 1)

S D .441 .354

Tets value 3.37

p Value = .005 (significant)  

Interpretation : 

The pretest means of both the groups were 
not statistically significant (p>0.05). However, the 
pos�est means were statistically significant and MOS 
of Group 1 was lower than the group 2 (3.78 vs 3.12). 
This means that the muscle strength (PFM) increased 
more in group 1 than the group 2.

DISCUSSION

All subjects were educated upto atleast 12 
standard and belong to urban background.

When the mean scores of Group 1 (PFM 
rehabilitation using abdominals) were analysedp 
value (within group) was found to be significant (p < 
.001), for both PIIQ and MOS(Table 1 & 2). measures. 
In the similar way the p value for Group 2 (Kegels) 
was significant for both measures (Table 3 & 4).

When the (between group) mean pos�est scores 
were analysed the p value was = .001 (significant) 
for PIIQ (GROUP 1 and 2) (Table 5). Also for MOS 

measure the p value was =.005 (significant) (Table 6).

At the baseline level no significant difference was 
found (mean 20.33 and 20.75) for PIIQ and (1.89 and 
1.88) as the scores were almost homogenous.

But the pos�est mean of group 1 was be�er for 
both the measures (17.33 fr PIIQ and 3.12 for MOS).

The reason for significant results in both groups 
may be that they were motivated and educated 
enough to learn the techniques. This also helped them 
to learn to identify PFM.

Limitations of the study :

1. Sample size was small 

2. Objective measures like ultrasound can be 
used for post void residual volume measurement.

Future recommendations: 

1. Study can be done on disable women.

CONCLUSION

Both the approaches are good for the management 
of SUI in women but the PFM rehabilitation using 
abdominals  is be�er approach relatively. 
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ABSTRACT

Study Design: Quasi experimental study design (Comparative in nature).

Objective: To compare the effectiveness of myofascial release technique and cyriax manual therapy in 
reducing pain and improving function in patients with lateral epicondylitis. 

Methodology - 30 subjects were included in the study. The subjects were alternately assigned into two 
groups i.e. group A and group B by using convenient sampling technique. Group A received myofascial 
release technique in conjunction with ultrasound and group B received Cyriax manual therapy in 
conjunction with ultrasound. Treatment was given for 12 sessions over a period of four weeks. Data 
was collected on 1st (pre-treatment), 6th (post-treatment) and 12th (post-treatment) session.

Results: In within group analysis, both the groups i.e. Group A and Group B showed significant 
(p<0.05) improvement in VAS and PRTEE scores after 12 treatment sessions but on comparing the 
two groups, both groups showed statistically non-significant difference in pain (p-value > 0.05) and 
disability (p-value > 0.05).

Conclusions: The finding suggests that in 12 treatment sessions, both the techniques equally effective 
in reducing pain and disability.

Keywords: Tennis elbow, Myofascial release technique, Cyriax manual therapy, Ultrasounds.

INTRODUCTION

Lateral epicondylitis (LE) is an extremely 
common injury that originally got its name after it 
appeared in a high proportion of tennis players.1 This 
is a degenerative or failed healing tendon response 
characterised by the increased presence of fibroblasts, 
vascular hyperplasia, and disorganized collagen in the 
origin of the extensor carpi radialis brevis, is the most 
commonly affected structure.2  It  is a tendinopathy 
of the common extensor–supinator tendon of the 
elbow characterized by lateral peri epicondylar pain 
exacerbated by gripping.3 About seven patients per 
1000 per year a�ending general medical practices, 
and as high as 15% of workers in highly repetitive 
hand task industries.4,5 The incidence of lateral 
epicondylitis varies from approximately 1% to 3% in 
general population to more than 50% among amateur 

tennis players.6 The dominant arm is commonly 
affected, with a prevalence of 1–3% in the general 
population.7 The proportion of those afflicted by LET 
is not influenced by the sex of the patient, but the 
disorder appears to be of longer duration and severity 
in females.8,9 Lateral epicondylalgia appears to be a 
chronic overuse injury with degenerative  changes to 
the common extensor tendon with the extensor carpi 
radialis brevis  cited as the most commonly involved 
structure.10 

It has been seen that cyriax and M.F.R both of 
them have been useful in treating a tennis elbow. 
Hence in my study, I wanted to see and compare the 
effectiveness of M.F.R and Cyriax in treating tennis 
elbow which according to the best of my knowledge 
has not been done before.11,12,13 

DOI Number: 10.5958/0973-5674.2016.00075.7 
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Purpose of study

This study will allow us to compare the 
effectiveness of Myofascial release technique and 
Cyriax Manual Therapy on lateral epicondylitis 
(Tennis Elbow).

OBJECTIVES

• To find the effect of myofascial release 
technique in reducing pain and improving function 
in patients with lateral epicondylitis.

• To find the effect of cyriax manual therapy 
in reducing pain and improving function in patients 
with lateral epicondylitis. 

• To compare the effectiveness of myofascial 
release technique and cyriax manual therapy in 
reducing pain and improving function in patients 
with lateral epicondylitis.

MATERIALS & METHOD

The subjects were collected from the O.P.D of 
DAV institute of physiotherapy and rehabilitation, 
Jalandhar. Quasi experimental study design was 
used with convenience sampling of 30 subjects into 2 
groups. Total duration of the study was one and half 
year.

Outcome measures used in the study are VAS 
and PRTEE. 

INCLUSION CRITERIA 

1. Age group 20-50 years of both genders.

2. From sub-acute to chronic more than 2 
months.

3. Local tenderness on palpation over lateral 
epicondyle of the humerus. 

4. Any of following signs positive

• Positive Cozen’s test.

• Pain with passive wrist flexion with elbow 
extension (Mill’s Test).

• Resisted Extension of the third digit of the 
hand distal to the proximal interphalangeal joint.

EXCLUSION CRITERIA

1. Any previous trauma, fracture, subluxation, 
dislocation, surgery or bony abnormalities around 
elbow.

2. Symptomatic Arthritis of elbow joint.

3. Soft tissue injuries other than lateral 
epicondylitis.

4. Cervical radiculopathy.

5. Absence of clinical signs of tennis elbow.

6. Any other neurological abnormalities.

7. Corticosteroid injection within 3 months.

PROCEDURE

A wri�en consent was obtained from all the 
subjects.  All subjects who met the inclusion criteria 
were included in the study and the required 
assessment was done for functional disability 
on Patient-Rated Tennis Elbow Evaluation Scale 
(PRTEE). 

PROTOCOL

GROUP A

• MYOFASCIAL RELEASE TECHNIQUE 
AND ULTRASOUND

 Myofascial release technique after 5 minutes 
of ultrasound treatment with the output of 1W/cm2 
using a pulsed mode 1:4 ratio with frequency of 
1MHz.14 Myofascial release technique is given for 
10 minutes. For giving myofascial release technique 
the patient will be in supine lying. The shoulder is 
internally rotated; the elbow pronated and flexed 
to around 15°.The palm is resting flat on the table. 
For the delivery of myofascial release technique 
therapist is standing to the side of the table at the 
level of client’s shoulder and facing ipsilateral hand. 
Begin on the humerus, just proximal to the lateral 
epicondyle Therapist used elbow, fingertips or soft 
fist to engage the periosteum. Therapist will carry this 
contact inferior to the common extensor tendon and 
then down to the extensor retinaculum of wrist. This 
technique will be given for 12 sessions over a period 
of three weeks.15,16 
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GROUP B

• CYRIAX MANUAL THERAPY AND 
ULTRASOUND

Cyriax deep transverse friction massage after 5 
minutes of ultrasound treatment. Technique consist 
of 10 minutes of deep transverse friction massage 
followed by single application of Mill’s Manipulation. 
For giving friction massage, patient positioned in 90 
degrees of elbow flexion with forearm supination. 
The thumb of treating hand was used to apply friction 
and was positioned with distal interphalangeal joint 
in 90 degrees of flexion with tip of thumb resting 
against the lateral epicondyle. For the delivery of 
Mill’s Manipulation patient was positioned in si�ing 
with upper extremity in 90 degrees abduction with 

internal rotation. The therapist stabilized patient’s 
wrist in full flexion and pronation with one hand 
while other hand was placed over the olecranon 
and therapist applied high velocity low amplitude 
(HVLA) thrust at end range of elbow extension.17

Data analysis

 Data analysis was performed using SPSS 
software version 16.0. Inter group and intra group 
comparisons were done.

Unpaired ‘t’ test were used to determine the 
significance of difference between experimental 
group A and group B.

Level of significance selected for the study was 
p<0.05

Table 1: Subject Description Table

GROUP MEAN ± SD t-value p-value

A 35.40 ± 7.689
0.194 NS (0.8475)

B 34.80 ± 9.182

Table 2: Between group comparison for VAS 

DAYS
Group A
Mean ± SD

Group B
Mean ± SD

t-value    p-value

DAY 1 86.87 ± 10.690 83.87 ± 15.385 0.620 0.5401 (NS)

DAY 6 50.80 ± 11.900 47.20 ± 12.007 0.825 0.4165 (NS)

DAY 12 22.20 ± 16.284 18.07 ± 6.227 0.918 0.3663 (NS)

 Table 3: Between group comparison for PRTEE

DAYS
Group A
Mean ± SD

Group B
Mean ± SD

t-value    p-value

DAY 1 80.60 ± 7.781 85.27 ± 5.391 1.909 0.0665 (NS)

DAY 6 45.53 ± 12.380 48.93 ± 8.523 0.876 0.38884(NS)

DAY 12 28.53 ± 13.700 24.13 ± 5.604 1.151 0.2594 (NS)

DISCUSSION

There was significant decrease in pain in terms 
of VAS and disability for both the groups with the 
usage of therapeutic ultrasound, in addition to other 
treatment in the present study, a similar study was 
performed by Hana Hronkova in 2000, group which 
received therapeutic ultrasound showed significant 
reduction in pain.18 

Pain relief may also occur due to the non 
thermal effects of pulsed ultrasound in the form of 
stimulation of histamine release from mast cells and 
factors released from macrophages that accelerate the 
normal resolution of inflammation as suggested by 
Young and Dyson.32 

Therapeutic ultrasound has the potential to 
accelerate normal resolution of inflammation 
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provided that the inflammatory stimulus is 
removed.33 This acceleration may increase the rate of 
phagocytosis, movement of particles and the cells.34 

In group A, within group analysis showed 
statistically significant improvement in pain and 
disability. LE is thought to be a degenerative process 
resulting in vascular proliferation and hyaline 
degeneration of the ECRB and extensor digitorum 
communis (common extensor origin) at the lateral 
epicondyle.36 Overuse leads to microscopic tears 
in the origin of the ECRB with subsequent lack of 
repair in the tendons and replacement with immature 
reparative tissue. Histopathologic examination 
shows a degenerative, non inflammatory process 
with tissue characterized by the presence of 
disorganized collagen with immature fibroblasts 
and neovascularization, a process described as 
angiofibroblastic tendinosis.36,37,38 

A recent study40 has shown that treatment 
with MFR after repetitive strain injury resulted in 
normalization in apoptotic rate, cell morphology 
changes, and reorientation of fibroblasts. 

According to Schleip,41 under normative 
conditions, fascia and connective tissues tend to move 
with minimal restrictions. As with any massotherapy 
techniques, the analgesics effect of MFR can also be 
a�ributable to the stimulation of afferent pathways 
and the excitation of afferent A delta fibers, which 
can cause segmental pain modulation19 as well as 
modulation through the activation of descending 
pain inhibiting systems.20 

According to M.F. Barnes myofascial release is a 
hands-on soft tissue technique that facilitates a stretch 
into the restricted fascia. A sustained pressure is 
applied into the restricted tissue barrier; after 90-120 
seconds the tissue will undergo histological length 
changes allowing the first release to be felt.19

 Application of DTF leads to immediate pain 
relief: the patient experiences a numbing effect 
during the session, and reassessment immediately 
after shows reduction in pain and increase in strength 
and mobility.21 

Pain relief during and after DTF may be due to 
modulation of the nociceptive impulses at the level of 
the spinal cord: the ‘‘gate control theory.22,23 

According to Cyriax,24 DTF also leads to increased 
destruction of pain provoking metabolites, such as 
Lewis’s substances. It has also been suggested that a 
10 minute DTF treatment of a localised area may give 
rise to lasting peripheral disturbance of nerve tissue, 
with local anaesthetic effect.21 Another mechanism 
by which reduction in pain may be achieved is 
through diffuse noxious inhibitory controls, a pain 
suppression mechanism that releases endogenous 
opiates.24,25

In addition, the application of DTF can produce 
therapeutic movement by breaking down the strong 
cross links or adhesions that have been formed, 
softening the scar tissue and mobilising the cross 
links between the mutual collagen fibres and the 
adhesions between repairing connective tissue and 
surrounding tissues.26, 22, 23, 27 

Mill’s manipulation is the most common 
manipulative technique used by physiotherapist
s.28,29,30 Cyriax and Cyriax24 state that it should be 
performed immediately after the DTF 24,31 The aim 
of this technique is to elongate the scar tissue by 
rupturing adhesions within the teno-oseous junction, 
making the area mobile and pain free.24,28,29,30

In between group analysis there was non 
significant difference in both the groups in terms 
of pain and disability, the reason for this could be 
that although myofascial release and cyriax manual 
therapy are different techniques and have different 
methods of administration but physiologically 
they work on the same principle of decreasing pain 
by stimulation of afferent pathways which cause 
segmental pain modulation as well as modulation 
through the activation of descending pain inhibiting 
systems. 

Both the techniques produce vasodilatation 
and increased blood flow to the area this facilitates 
removal of chemical irritants and increase the 
transportation of endogenous opiates, resulting in a 
decrease in pain and facilitating healing process.

Also both the techniques bring about collagen 
reorganization, stimulate fiber orientation and help 
the fascial tissue to come to its normative length.

These techniques also help to elongate tight 
tissues by rupturing adhesions within the teno-
oseous junction restoring alignment and mobility to 
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the joint
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BACKGROUND 

Among the upper limb conditions, tennis elbow is one of the most significantly occurred conditions. 
Painful elbow syndrome comprises lateral, medial and posterior elbow symptoms; among them the 
one significantly noticed is the lateral tennis elbow which results from repetitive stress. The successful 
conservative treatment of lateral epicondylitis generally aims to relieve pain, control inflammation, 
promote healing, improve local and general fitness, and control force loads. The application of tape 
is a means, aims to alleviate pain, improve muscle function, and restore functional movements. 
Taping facilitates the compliance to exercise rehabilitation programs by minimizing the aggravation 
of symptoms during performance of therapeutic exercise. The objective of taping is to support a 
weakened part of body without limiting its function, by preventing movements that would stress the 
weakened area. Objective- To compare pain intensity at rest, during forceful wrist extension, during 
strong grip, during cozen test, at resisted middle finger extension and during palpation before and after 
conventional physiotherapy with taping and conventional physiotherapy alone in patients with tennis 
elbow. Method- 12 patients with tennis elbow were selected and randomly assigned to taping with 
conventional physiotherapy group and 12 patients to the only conventional physiotherapy group for 
this randomize control trial study. The study was conducted at NDMVP college, hospital and research 
center. Visual analogue scale was used to measure pain intensity in different functional position. 
Unrelated “t” test was used to compare the result. Results- Following treatment the study found 
that the experimental group showed a significant improvement in case of rest 0.0002, forceful wrist 
extension 0.0001, strong grasp is 0.0035, cozen test is 0.0003, middle finger extension is 0.0020, palpation 
is 0.0003. Conclusion- This experimental study shows that taping with conventional physiotherapy is 
more effective than conventional physiotherapy alone for patients with tennis elbow. 

Keywords- Tennis elbow, taping, conventional physiotherapy.

INTRODUCTION

Tennis elbow is the frequently occurring 
musculoskeletal condition1, treated by many 
physical therapists in a variety of clinical se�ings 
and the successful conservative treatment of lateral 
epicondylitis generally aims to relieve pain, control 
inflammation, promote healing, improve local and 
general fitness, and control force loads2.

This is a condition characterized by pain and 
tenderness at the lateral epicondyle of the humerus 
due to non-specific inflammation at the origin of 
the extensor muscles of the forearm. Although, it 
is sometimes seen in tennis players, other activities 
such as squeezing clothes, carrying a suitcase etc, are 
frequently responsible.3

The physiologic effects of cold application 
include immediate vasoconstriction with reflexive 
vasodilation decreases local metabolism decreases 
muscles spindle fiber activity slows nerve conduction 
velocity decreases spasticity and muscle guarding. 
Cryotherapy also helps to control edema and 
swelling and reduce pain4. Self stretching techniques 
helps to increase muscle flexibility and scar mobility4. 
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Strengthening exercise helps to develop and improve 
muscle performance and functional control 4.

Ultrasound is often of use after soft-tissue 
injuries, as the mechanical effect helps to remove 
traumatic exudate and reduces the danger of 
adhesion formation 5 

It is proposed the application of tape is a means, 
aims to alleviate pain, improve muscle function, and 
restore functional movements. Taping facilitates the 
compliance to exercise rehabilitation programs by 
minimizing the aggravation of symptoms during 
performance of therapeutic exercise 6. The objective of 
taping is to support a weakened part of body without 
limiting its function, by preventing movements that 
would stress the weakened area and the primary 
purpose is to provide semi rigid or rigid splint around 
a joint or surrounding tissue 7. 

The taping technique for the tennis elbow is 
considered a useful adjunct to exercise and effective 
in reducing pain with improving forearm muscle 
activity 6.

METHOD

12 patients with tennis elbow were selected and 
randomly assigned to taping with conventional 
physiotherapy group and 12 patients to the only 
conventional physiotherapy group for this randomize 
control trial study. The study was conducted at 
NDMVP college, hospital and research center. Visual 
analogue scale was used to measure pain intensity in 
different functional position. Unrelated “t” test was 
used to compare the result.

 INCLUSION CRITERIA

1: Patients diagnosed with tennis elbow.

2: The participants who had no deformity of the 
affected elbow and wrist.

3:  Voluntary participants.

4: Age group: 20-60 years old of both sexes. 

EXCLUSION CRITERIA

1: Patients with clinical disorder which may 
become worse with taping, such as skin disease, 
dermatitis, eczema.

2: Subjects who had any deformity in the affected 
sided elbow and wrist.

3: Subjects who were not willing to participate.

Distribution of subjects: The study procedure 
was conducted by assessing the patient, initial 
recording and final recording. The patients were 
chosen according to inclusion and exclusion criteria. 
All the patients were divided into two groups group 
A and group B. Group A received taping along with 
conventional therapy and group B received only 
conventional therapy.

PROCEDURE 

The study procedure was conducted by assessing 
the patient, initial recording and final recording on 
pain questionnaire designed for tennis elbow patients. 
The patients were chosen according to inclusion and 
exclusion criteria. All the patients were divided into 
two groups group A and group B. Group A received 
taping along with conventional therapy and group 
B received only conventional therapy. Data was 
gathered through pre-test, intervention and post-test. 
Pre-test was performed before beginning treatment, 
intensity of pain was noted with VAS on questionnaire 
form. Same procedure was performed to take post-
test at the end of 6 session of treatment. A common 
intervention program was executed for both group 
as conventional physiotherapy. Group A- taping, 
cryotherapy,  stretching & strengthening exercise 
of wrist extensor group muscle, deep transverse 
friction massage and ultrasound. Frequency: 3 MHz, 
Mode: pulsed, pulsed ratio 1:4, Intensity:  0.1-0/3 
W/cm2, Duration of treatment: 5 minutes. Group B- 
cryotherapy, stretching & strengthening exercise of 
wrist extensor group muscle, deep transverse friction 
massage and ultrasound. Frequency: 3 MHz, Mode: 
pulsed, pulsed ratio 1:4, Intensity:  0.1-0/3 W/cm2, 
Duration of treatment: 5 minutes. For application of 
tape place the elbow 90 degree bend, the first piece of 
tape should be placed at the point of pain with 80% 
stretch, and the second piece of tape should also be 
placed right over the point of pain but crossing the 
first piece of tape with 80% of stretch, the third piece 
of tape should be applied just above the previous tape 
go around the elbow with 25% stretch right over the 
site of pain down to the forearm.
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ABBREVIATION: RP- Resting pain, WE- wrist extension, 
SG- Strong grasp, CT- Cozen test, MFE- Middle fi nger 
extension.

DISCUSSION 

The purpose of this study was to evaluate 
the eff ectiveness of taping with conventional 
physiotherapy compare to only conventional 
physiotherapy for tennis elbow. In this study 24 
patients with tennis elbow were randomly assigned 
to the groupA and to the groupB. Among these 24 
patients, 12 patients were included in the groupA who 
received taping with conventional physiotherapy and 
the rest of the 12 patients were included in the groupB, 
who received conventional physiotherapy only.

Each group a� ended for 6 sessions of treatment 
within three weeks in order to demonstrate the 
improvement. The outcome was measured by using 

RESULT

Table 1: Comparison Between Group A And Group B

Sr.No. Mean SD P t

Group A Group B Group A Group B

1 REST 5.25 3.5 1.14 0.08 0.0002 4.3616
2 WE 5.25 3.75 1.22 0.62 0.0001 3.806
3 SG 5.33 3.75 1.44 0.87 0.0035 3.2716
4 CT 5.33 3.67 0.98 0.89 0.0003 4.3549
5 MFE 5.25 3.91 0.97 0.90 0.0020 3.4991
6 PALPATION 5.33 3.83 0.89 0.83 0.0003 4.2642

visual analogue scale for pain intensity in diff erent 
functional position.

Conventional therapy included ultrasound, deep 
friction massage, icing, stretching and strengthening 
exercise of wrist extensors had improvement in 
reducing pain at rest, forceful wrist extension, strong 
grasp, cozen test, resisted middle fi nger extension 
and palpation.

In addition taping along with conventional 
therapy is more eff ective than conventional therapy 
alone because kinesio tape supports the muscles 
around elbow during movement which decreases 
the tension and consequently decreases the pain. 
Also application of kinesiotaping helps in unloading 
of ECRB which reduces biomechanical stresses over 
the elbow joint. In addition, kinesiotaping helps in 
giving appropriate proprioceptive feedback to the 
patient. Along with kinesiotaping, conventional 
physiotherapy (ultrasound) application has a eff ect 
on reduction of infl ammation of soft tissues around 
elbow joint, particularly the musculotendinous unit 
thereby reducing pain.

 The researcher found a statistical signifi cant 
decrease of resting pain (p<0.0002), pain on forceful 
wrist extension (p< 0.0001), pain on forceful grip 
(p<0.0035), pain on cozen test (p<0.0003), pain on 
forceful middle fi nger extension (p<0.002), pain on 
palpation (p<0.0003). 

“Initial eff ect of taping  technique on wrist 
extension and grip strength and pain of Individuals 
with lateral epicondylitis”, to fi nd out the initial 
eff ect of taping technique on wrist extension and grip 
strength and pain on Individuals with tennis elbow1.
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They concluded that Taping technique has an 
impressive effect on wrist extension and grip strength 
and pain in individuals with tennis elbow. Therefore, 
it is recommended for functional rehabilitation.

An experimental study on sixteen participants 
with chronic lateral epicondylitis participated in a 
placebo control study of an elbow taping technique 
and outcome measures were pain-free grip strength 
and pressure pain threshold. Results showed that the 
taping technique significantly improved pain-free 
grip strength. Changes in pressure pain threshold, 
although positive, were not statistically significant.6

A study aimed to determine the combined effect 
of wrist manipulation and elbow taping in patients 
with tennis elbow. The measurement tools used were 
hand held dynamometer, visual analogue scale and 
6-point scale of global improvement. Results showed 
mean improvement in dynamometer, significant 
improvement in VAS score after 3 weeks 6-point 
scale of global improvement showed significant 
improvement 7.

CONCLUSION 

The result of this study have identified the 
effectiveness of conventional physiotherapy with 
taping is be�er treatment than the conventional 
physiotherapy alone for reducing pain and 
disability in tennis elbow patient. Participants in 
the conventional physiotherapy with taping group 
showed a greater benefit than those in the only 
conventional physiotherapy group, which indicate 
that the conventional physiotherapy with taping 
can be an effective therapeutic approach for patient 
with tennis elbow. Hence there is rejection of null 
hypothesis “Taping with conventional physiotherapy 
and conventional physiotherapy are equally effective 
for treatment of patients with tennis elbow”, in the 
favour of hypothesis “Taping with conventional 
physiotherapy is more effective than conventional 
physiotherapy alone for treatment of patients with 
tennis elbow”.

Limitations: The main limitation of this study 
was its short duration.

Sample size was very small.

It is limited by the fact daily activities of the 
subjects were not monitored which could have 

influenced.

Suggestions: Large sample size can be taken. 

Study duration could be increased

Close monitoring of daily activities could be 
done.
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ABSTRACT

Introduction:  Stroke or brain a�ack is the sudden loss of neurological function caused by an interruption 
of the blood flow to the brain. It is associated with various neurological signs & symptoms. There are 
so many therapeutic approaches used for the treatment of stroke. Exercise overflow is sometimes used 
as a therapeutic technique by physical or occupational therapists concerned with the rehabilitation of 
patients with motor deficits resulting from a cerebrovascular accident (CVA). It can be measured with 
Electromyography (EMG) amplitude of homologus muscle to affected side.

Aim of the Study: To find out the effect of exercise overflow on EMG activity in patients with Stroke.

Method: This study was carried out in K.K. Sheth Physiotherapy College and patients were selected 
from physiotherapy centres in and around Rajkot. Total 10 subjects of stroke were selected according 
to inclusion & exclusion criteria and wri�en consents were taken. Patients performed resisted elbow 
flexion exercise against maximal resistance on unaffected side and EMG amplitude of Biceps brachii 
muscle of affected extremity was recorded. 

Data Analysis – Data were analysed using SPSS 14 software. Paired t test was used for analysis of 
difference of MUAP amplitude from baseline during exercise overflow.

Result – Paired t test showed significant effect of overflow to the involved nonexercised extremities in 
biceps brachii.

Outcome Measures – Motor unit action potential (MUAP) amplitude

Conclusion – Exercising the uninvolved extremities in patients with CVAs caused significant increase 
in EMG activity in the hemiparetic upper limb during the exercise condition.

Keywords- Stroke, exercise overflow, MUAP amplitude.

INTRODUCTION

Stroke or brain a�ack is the sudden loss of 
neurological function caused by an interruption of the 
blood flow to the brain.1 Clinically It is devided into 
two types those are Ischemic stroke and Hemorrhagic 
stroke. Ischemic stroke is the most common type , 
affecting 80% of individual with stroke.1Hemorrhagic 
stroke occurs when blood vessels rupture, causing 
leakage of blood in and around the brain.1 Stroke 
leads to various impairments which includes 
alteration in tone, loss of superficial and deep 
sensations, weakness, abnormal synergy pa�erns, 

abnormal reflexes, altered coordination, impaired 
balance, speech and  swallowing  difficulty.1In India, 
the overall prevalence rate for stroke is lie between 84 
– 262 per 100,000 in ruler area and between 334 – 424 
per 100,000  in  urban  areas.2 Indian  studies  have  
shown that about 10-15 % of strokes occur in people 
below age of 40 years.3 There are so many therapeutic 
approaches used for the treatment of stroke like 
stretching, strengthening, PNF etc. Exercise overflow 
is generally defined as the effect of exercise in one 
area of the body on the muscle activity in another area 
of the body. Exercise overflow is sometimes used as 
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a therapeutic technique by physical or occupational 
therapists concerned with the rehabilitation of 
patients with motor deficits resulting from a 
cerebrovascular accident (CVA).4 It is generally 
believed that intricate transcallosal processes are 
crucial for bilateral activation during unilateral 
movement. A unilateral movement could bring about 
a very early transcallosal facilitation and subsequent 
transcallosal inhibition of the contralateral motor 
cortex. The facilitatory and inhibitory transcallosal 
effects normally reconcile to an optimal level; 
however, damages in supraspinal structures alter 
inter-cortical connectivity of the affected hemisphere 
and balance between the two transcallosal effects. 
The facilitation effect often prevails leading to 
increase in size of MO, and pathological overflow 
is commonly found in patients with neurological or 
psychiatric disorders and in patients with post-stroke 
hemiparesis.5 Manual resistance is the most powerful 
and effective to produce overflow increasing the 
muscle recruitment and conscience of movement 
and strength. Of the biomechanical point of view, the 
overflow would be resulted of a body persecution to 
stability, having as consequence a broad variability of 
motor behaviors, according to individual conditions.6 

Surface electromyography (EMG) has been widely 
used to characterize MO. Studies involving EMG 
monitoring of all four extremities have shown that the 
effects of exercise overflow 1) vary directly with the 
intensity of the exercise 2) are widespread over the 
body 3) increase with muscle fatigue and 4) are most 
evident in muscles used to stabilize the body.4

NEED OF THE STUDY

Muscle weakness is main impairment in stroke 
patients and rehabilitation protocol also focuses on 
the improvement of muscle weakness.

But there are so many patients who cannot 
exercise with their affected extremity due to pain or 
any other reason.

So exercise overflow can help to strengthen 
affected limb with exercise on unaffected side if find 
effective.

AIM & OBJECTIVES

• To find out the effect of exercise overflow on 
EMG activity in patients with stroke.

HYPOTHESIS
• Null Hypothesis :

• There is no significant effect of exercise 
overflow on EMG activity in patients with stroke.

• Experimental Hypothesis :

• There is significant effect of exercise overflow 
on EMG activity in patients with stroke.

MATERIALS & METHOD
• Source of data collection - Physiotherapy 

centers in and around Rajkot.

• Study design– An observational study.

• Study population: Post stroke patients.

• Sampling method: Purposive sampling.

• Sample size: 10

• Materials used: Treatment Table, Pillow, 
EMG-NCV Instrument (RMS Ep Mk-II, Version 
1.1), Spirit, Co�on, Electrode Gel, Adhesive 
tape, Measuring tape, Ground Electrode, Surface 
Electrodes, Record or data collection sheet , Consent 
form, pen, paper

Inclusion criteria:

• Age: Between 25-65 years

• Gender : Both male and female

• Subjects having unilateral hemi-paresis.

• Subject with acute, sub acute and chronic 
stroke.

• Ability to understand and follow 
instructions.

Exclusion criteria:

• Any musculoskeletal condition of upper limb 
or fixed contracture.

• Neurological conditions other than stroke.

• Cardio vascular disorder

• Non-consent.

METHOD

Total 10 patients were interviewed to collect 
demographic data including age, etiology; time 
elapsed from the onset of condition and affected 
side etc.Wri�en consent was taken. Before testing 
commencement, all patients were asked to rest on the 
bed with shoes removed for 5 minutes and remain 
comfortable and relaxed. To provide a quite testing 



24        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3                 Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      25

environment, all tests were performed in a close quite 
room with natural light from windows.

Procedure: Patients were in supine position 
with arm resting on table, forearm in supination and 
elbow extended. The area of electrode placement was 
cleaned, shaved, and lightly abraded. Electrodes were 
applied to the paretic muscle (Biceps brachii) and 
located the muscle belly by palpation. Then patients 
were asked to do elbow fl exion against maximal 
resistance (Manual resistance applied by therapist) 
with their unaff ected extremity and EMG activity of 
aff ected extremity was recorded. Total ten repetitions 
were given and maximum EMG amplitude was 
selected for data analysis. 

Figure 1: Electrode placement for EMG of Biceps brachii 
muscle

Electrode placement for EMG of Biceps brachii 
muscle:

(A) Recording active: Directly on muscle belly

(B) Recording reference: 3 cm distally from 
recording active electrode

(C) Ground electrode: anywhere between 
recording active and recording reference electrode

STATISTICAL ANALYSIS

STUDY DESIGN: An observational study.

A SPSS version 14.0 windows statistical program 
was used for all data analysis. To determine if muscle 
activity signifi cantly increased during the exercise 
condition, a comparison between the resting baseline 
EMG activity and the EMG activity during exercise 
using paired t tests. The EMG activity during exercise 
minus baseline EMG in biceps brachii 

Muscle was used for data analysis. The level of 
signifi cance was set at p < .05. The rationale for using 
this approach in analyzing the data is provided with 
an interpretation of the results.

RESULTS

The below graph shows number of patients and 
distribution of age in treatment group. The mean for 
the age group is 55.9 years and standard deviation is 
4.24 years. 

 Graph 1 showing number of patients and distribution of 
age(year)

Graph 2 showing Mean and SD for the age group

The below graph 3 and Graph 4 shows mean and 
SD for the EMG amplitude during exercise overfl ow

Graph 3 showing mean and SD for the EMG amplitude 
during exercise overfl ow (mv).                     
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Graph 4 showing MUAP amplitude during exercise 
overflow (mv)

DISCUSSION

This study was carried out to find out the effect 
of exercise overflow on EMG activity in post stroke 
patients. Result of this study showed that there 
is significant effect of exercise overflow on EMG 
activity. This is due to when patient perform resisted 
exercise with their unaffected upper extremity there 
is activation of homologus muscle on affected side. 
Exercising the upper contralateral to hemiparetic 
extremity in patients with CVAs increased the muscle 
activity in the paretic muscles. Increased activity 
in paretic muscles may help strengthen muscles or 
may cause an undesirable increase in muscle tone in 
patients with hemiparesis. Unresisted exercise and 
resisted exercise produced increased contralateral 
muscle activity. This finding is contrary to studies 
of healthy subjects that failed to find significant 
overflow effects with unresisted exercise. Therefore, 
encouraging patients with CVAs to perform all 
the activities they can for themselves with either 
their unaffected or affected extremities may cause 
increased muscle activity of their paretic muscles. 
This activity may have a beneficial or negative effect 
on the patient’s function depending on his muscle 
tone. 

This study is partly supported by the study 
done by Luciane A P Sande de Souza et al in 2014 
they studied the Effect and length of the overflow 
principle in proprioceptive neuromuscular facilitation 
with electromyography results and they found 
that the irradiation effect is present to elicit muscle 
responses at distance, ipsilateral and contralateral 
to the stimulus.7 whereas another study done by Olle 
Lagerquist et al in 2006 stated that isometric training 
given to unaffected limb increase the strength of 
affected limb but there is no effect on spinal reflex 

excitability on affected limb.8     

Limitation of the study: Small sample size. Type 
and site of lesion was not considered. Duration of 
stroke was not taken into consideration.

Further recommendation: further study should 
Aim to find out the correlation of exercise overflow 
with stage of recovery.

Clinical implication: Exercise overflow can be 
used as a therapeutic technique in patients with 
stroke who cannot do exercise with their affected 
extremity due to any reason and to prevent fatigue in 
affected limb. 

CONCLUSION

Exercising the uninvolved extremities in patients 
with CVAs caused significant increase in EMG 
activity in the hemiparetic extremities during the 
exercise. Increased muscle activity through a regular 
exercise program may increase strength of the paretic 
muscle or increase spasticity. Overflow techniques 
with hemiplegic patients should be selectively 
applied by therapists.
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ABSTRACT

Background and Aim: Musculoskeletal pain (MSP) is a painful disorder affecting muscles, tendons 
and nerves caused by activities which are frequent and repetitive or activities associated with awkward 
postures. Data on MSP among teachers in Nigeria are not available. The purpose of this study was to 
determine the pa�ern and risk factors of MSP among secondary school teachers in Kano metropolis. 

Methodology:  A total of 100 participants were recruited using cluster sampling technique in a cross 
sectional survey. The data was obtained using Modified Nordic Musculoskeletal Questionnaire, 
analyzed using descriptive statistics of frequency and percentages and inferential statistics of chi- 
square. Analyses were performed using SPSS version 16. Level of significance was set at p < 0.05.

Results: This study comprised of 61% males and 39% females between the ages of 18-60 years, 72%  
of them  between 26-35 years (mean age=33±0.55). The findings showed that in the last 12 months, 
neck pain (51%) was the most common MSP and in the last 7 days, LBP and hips/thigh/bu�ocks had 
the largest percentages at 31% each. Also, LBP prevented (30%) from ADL. Factors associated with 
MSP include hours/day of working, years of experience and working posture with age having no 
association.

Conclusion and recommendation: Musculoskeletal pain is common among secondary school teachers 
in Kano metropolis. Neck, low back and shoulder pain were the commonest. Increasing years of 
service, working hours and working posture were all major risk factors. 

Keywords: Musculoskeletal pain, Risk factors, Secondary School Teachers.

INTRODUCTION

Pain has been defined as an unpleasant sensory 
and emotional experience associated with actual 
or potential tissue damage or described in terms of 
such damage.1 it is said to be musculoskeletal if it 
originates in the muscles, bones, ligaments, tendons 
and nerves 2 

Musculoskeletal pain (MSP) represents one of 
the most common and important occupational health 
problems in working populations in both developing 
and developed countries, affecting the quality of life 
and causing economic burden. 3 The burden of MSP is 
second only to that of cardiovascular disease.4 

The common cause of MSP in most occupation 
is musculoskeletal disorders5 which are the most 
common cause of severe long term pain and physical 

disability. 6 MSP from overuse affects 33% of adults 
and accounts for 29% of lost workdays due to illness. 
7 In some occupations, it can be caused by many 
factors involving physical, psychological and social 
influences. 8 Advanced ages, female gender 9 working 
with improper position and physically strenuous 
works increases the risks of MSP significantly. 8

School teachers from different populations 
have been seen relative to other occupations to 
report very higher risks of developing MSP. 7 This 
is because sometimes teaching is carried out in a 
way that teachers are placed under unfavorable 
circumstances that stresses their physical, cognitive 
and effective capacity to reach teaching production 
objectives.10 The work tasks of school teachers often 
involves significant use of different varying positions, 
such as frequent reading, marking of assignments, 
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and writing on a blackboard which can make these 
teachers to assume improper postures. 11, 12

Nevertheless, a number of studies have 
determined the pa�ern of musculoskeletal pain 
among secondary school teachers and the frequently 
reported health complaints among them in a Chinese 
study are shoulder pain, neck pain, headache and 
lower back pain. 9, 13  For countries like Saudi Arabia, 
Philippines and Brazil the commonest pa�ern of pain 
are back pain, shoulder pain and then neck pain. 13 
When MSP occurs, it tends to reduce the productivity 
of teachers and as such will reduce output and 
performance. 14

Moreso, identifying the pa�ern and risk factors 
of MSP among secondary school teachers in Kano, 
the most populous state in the country with over 9 
Million inhabitants in the 2006 census 15 will be very 
important and may serve as basis for action and 
further studies.

METHODOLOGY

Study permission was obtained prior to the 
commencement of the study from Kano State 
Secondary Schools Board. The design is descriptive 
cross sectional survey. A cluster sampling was used 
to select participants. Kano metropolis comprised 
of eight (8) local governments, out of which four (4) 
were selected; six private secondary schools were 
randomly selected from the four LGA.

The consent of the teachers who met the inclusion 
criteria of working experience of at least 12 months, no 
congenital anomalies and or previous musculoskeletal 
surgeries was sought and obtained. All the 
participants had their demographic data documented 
and were administered Nordic musculoskeletal 
questionnaire for the assessment of musculoskeletal 
pain. It consists of 39 questions divided into 3 main 
sections: Section 1, socio-demographic data with 5 
questions, Section 2, 27 questions with complaints 
about musculoskeletal pain in different body parts 
and Section 3 assessed risk factors with 7 questions. 
All the questionnaires were retrieved the same day/ 
following day with 100% response rate.

Data Analysis Procedure

Descriptive statistics of frequency and percentage 

was used to describe the pa�ern of MSP. Inferential 
statistics of chi-square was used to determine the 
associations between the MSP at various body parts 
and risk factors such as age, length of working 
duration, working posture. Data obtained was 
analyzed using statistical package for the social 
sciences (SPSS) version 16.0 and level of statistical 
significant was set at p < 0.05. 

 RESULTS 

One hundred (100) secondary school teachers 
participated in this study. The findings were described 
according to socio-demographic factors, symptoms 
distribution in relation to different body parts and 
risk factors.  The participants were between the ages 
of 18-60 years, with 72% between ages 26-35 years. 
Most of them were males (61%) and single (56%) and 
a greater number of them possess Bachelors degree 
(54%), table 1.

Table 1.0: Socio-demographics of the 
participants

Variables                                       n (%)

AGE (YEARS)                                                                        
                                                              
  18-25                                             12(12)
  26-35                                             72(72)
  36-45                                              15(15)
  Above 60 years                           1(1)
  GENDER
  Male                                             61(61)
  Female                                          39(39)
  MARITAL STATUS
  Single                                           56(56)
  Married                                        43(43)
  Divorced                                      1(1)
  Widow                                         0(0)
  QUALIFICATION
  Diploma                                      5(5)
  NCE                                              26(26)
  Bachelors Degree                       54(54)
  Masters                                        11(11)

NCE=National Certificate of Education

Symptoms reported at different body parts in the 
last 12 months and last 7 days are presented in table 
2. In the last 12 Months, neck pain had the highest 
frequency (51%), then shoulder and lower back with 
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43%. While the elbow has the least frequency (26%). In the last 7 days lower back and hips/thigh/bu�ocks had 
the highest percentages at 31%, followed by neck and shoulder pain and the lowest regional symptom was at 
the knee (19%).

Table 2.0: Pa�ern of MSP in the last 12 months and last 7 days

Variables                               No         Yes          n (%)             No         Yes                     n (%)

                                               12 Months                                                          Last 7days
Neck                                      49           51           51(51)            70            30                     30(30)
Shoulder                               57           43           43(43)            70            30                     30(30)
Elbow                                   74           26            26(26)            77            23                     23(23)
Wrists/hands                       60           40            40(40)            75            25                     25(25)
Upper back                          62           38           38(38)            75           25                       25(25)
Lower back                          57          43            43(43)            69           31                       31(31)
Hips/thigh/bu�ocks            66          34           34(34)            69           31                       31(31)
Knees                                    66          34          34(34)             81           19                        19(19)
Ankles                                  60          40          40(40)             75           25                        25(25)

Table 3.0 showed participants that were 
prevented from carrying out activities due to pain 
in the last 12 months. The highest ADL prevention 
was 30% at lower back, while shoulder pain had least 
effect with just 16%.

Table 3.0: Activities of Daily Living Prevention 
over last 12 months

Variables                             No                Yes              (%)

  Neck                                   78                    22              22(22)
  Shoulder                             84                   16              16(16)
  Elbows                                81                  19              19(19)
  Wrists/hands                       81                19               19(19)
  Upper back                         79                 21               21(21)
  Lower back                        70                  30               30(30)
  Hips/thighs/bu�ocks        72                  28              28(28)
  Knees                                  80                  20              20(20)
  Ankles                                 83                 17               17(17)

Table 4.0 shows the work description, many of 
the participants worked 5-8 hours per day (49%) 
and 75% work for 5-6 days per week. Nature of 
work is repetitive and forceful (71%), while posture 
commonly adopted during work was standing (76%). 
Many have worked between 1-5 years (68%) and only 
31% seek medical a�ention with 15 participants (15%) 
seen by a physiotherapist. 

Table 4.0: Work description among teachers

Variables                                 n                                      %

Working hours per day   
1-4                                            13                                      13
5-8                                             49                                     49
9-12                                           30                                     30
12 & above                               8                                        8
Working days per week
1-2                                             4                                       4
3-4                                             4                                       4
5-6                                             75                                     75
Daily                                        17                                     17
Nature of work
Repetitive & forceful             71                                      71
Vibratory                                 25                                      25
Handling heavy loads           4                                         4 
Posture mostly adopted
Si�ing                                       21                                      21
Kneeling                                   3                                        3
Standing                                  76                                      76
Number of years in the working environment
Years of service
1-5                                                 6                                    68
6-10                                                20                                 20
11-15                                                1                                 11
16-20                                               1                                  1
Teachers who were seen for medical a�ention 
Yes                                               31                                    31 
No                                                 69                                   69
Teachers who were seen by a physiotherapist
Yes                                               15                                   15
No                                               85                                    8
5                        
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Table 5 shows association between the various 
risk factors and MSP. Age does not have effect within 
the last 12 months (p value 0.06). There was significant 
association between low back pain and ankle/feet 
pain with respect to working hours per day (p value 

0.00). Moreso, an association was established between 
years/experience in the working environment and 
hand, low back and hips/thigh pain (p value 0.00). 
Working posture was observed to be significant only 
on upper back.          

Table 5.0: Risk factors and musculoskeletal pain in the last 12 months

Variable Neck Shoulder Elbows Hands Upper 
back

Lower 
back Hips/thigh Knees Ankles/feet

Age
X2=7.59          
P=0.06   

X2=10.06
P=0.35

X2=4.78
P=0.85

X2=6.12
P=0.73

X2=7.36
P=0.29

X2=5.82
P=0.12

X2=5.25
P=0.15

X2=4.64
P=0.20

X2=2.71
P=0.45

Working 
hours/day

X2=2.25
P=0.52

X2=13.85
P=0.13

X2=11.36
P=0.25

X2=9.96
P=0.35

X2=9.58
P=0.14

X2=13.26   
P=0.00

X2=1.47
P=0.69

X2=5.37
P=0.15

X2=12.25
P=0.01

Year of 
experience

X2=1.98
P=0.58

X2=8.54
P=0.48

X2=11.05
P=0.27

X2=42.44
P=0.00

X2=11.52
P=0.07

X2=13.32   
p=0.00

X2=8.29
P=0.04

X2=4.55
P=0.21

X2=0.94
P=0.82

Working 
posture

X2=0.93
P=0.63

X2=5.22
P=0.52

X2=1.71
P=0.94

X2=2.20
P=0.90

X2=33.49
P=0.00

X2=0.12
P=0.94

X2=0.36
P=0.84

X2=0.01
P=1.00

X2=0.14
P=0.93

DISCUSSION

The study aimed at identifying the pa�ern and 
risk factors of MSP among secondary school teachers 
in Kano Metropolis. 61% males and 39% females 
participated, with a response rate of 100%. 

Pa�ern of MSPs showed that the highest 
prevalence was neck pain (51%) and low back pain/
shoulder pain (43%), the least pain was at the elbow 
(26%) in the last 12 months. More so, low back pain 
(31%) and neck/shoulder pain (30%) was observed 
to be the highest reported in the last 7 days with the 
least being the knee joint (19%). Relationship between 
occupation and neck pain has been investigated, 
amongst those at risk include academic workers, 
factory workers and secretaries 11 this study is not 
also different as highest prevalence was neck pain. 
In contrast to this, study conducted in Saudi-Arabia 
among female teachers showed that back pain 
(63.8%) was the most prevalent pain site followed by 
shoulder pain (45.4%) and neck pain (42.1%). 16 This 
difference could be ascribed to the study population 
of 240 and most of the female teachers wear high 
heel. In Philippians and Brazil studies, 53.3% of 
secondary school teachers reported back pain while 
shoulder pain and neck pain were 54.4% and 42.1% 

respectively. 9, 13 In Turkey, study reported lower back 
pain (43.8%), neck pain (42.5), upper-back (36.9%) as 
the commonest MSP while wrist(13.4%), hip(8.4%), 
elbow(8%) are least common among the teachers. 17 
Age group 26-35 year, in this study was observed to 
have the highest musculoskeletal pain due to the fact 
that they represent the largest population. This might 
be due to the fact that younger teachers may tend to 
overwork themselves with activities like teaching for 
long while standing and accepting more demanding 
roles unlike elderly teachers that maybe less active. 

LBP is reported to be the major cause of ADL 
prevention (30%), next is hip/thigh/bu�oks (28%) and 
neck pain (22%). The nature of work is repetitive and 
forceful (71%), while the common posture adopted 
during work is standing position (76%). Only 31% seek 
medical a�ention and 15% seen by a physiotherapist. 
This is consistent with a study that reported 12-month 
prevalence of LBP as 55.7%, however only 67.1% of 
them reported minimal disability. 3 Also, LBP was 
reported to have high prevalence among Primary 
School Teachers 3 though the study did not check its 
effect on ADL. 

The most common risk factors associated with 
MSP were hours/days of working, years of experience 
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and working posture. In this study, age is not a risk 
factor in the manifestation of MSP, making it different 
from a study conducted in Hong Kong which reported 
that age has been seen to be related to MSP. Although, 
they blamed their result on the ageing population in 
Hong Kong and Japan9 Contrasting our finding is 
another study18 which found significant connection 
between age (over 40 years) and MSP. The difference 
could be that the majority of our participants are 
relatively young between 26-35 years. 

Working hour/days is associated to developing 
LBP and ankle/feet pain. This can be explained as the 
participants reported the work to be repetitive and 
forceful motions (71%), prolong standing was adopted 
by most and coupled to the fact that majority work 5-8 
hours per day (49%) and working 5-6 days per week 
(75%). This study is similar to study conducted by 3 
which showed that repetitive overhead writing on 
board are risk factors for the development of LBP/
upper limb pain. 19

Years of teaching experience has an association 
on hand pain, lower back and hip/thigh pain 
respectively. This is in agreement with results of 
Chinese secondary school teachers11 and Brazilian 
teachers.14 Prolonged si�ing or standing and repetitive 
motions may contribute to the development of MSP20 
this might be due to the fact that higher number 
acknowledged that the work is repetitive and forceful 
in nature. Furthermore, 68% who have worked 
between 1-5 years have MSP. This is in accordance 
with other studies which stated that younger workers 
who have worked less than 10 years face greater work 
demands, being exposed to risk factors, as they take 
over more activities and tasks in the beginning of the 
career. 11 

Poor posture, either si�ing or standing was 
ranked as second and third major risk factor. This 
included twisting such as turning from the board 
to the class and back again.3 Working posture is 
associated with upper back pain in this study with 
most of the teachers adopting standing posture 

CONCLUSION 

Neck, low back and shoulder were the commonest 
MSP reported among secondary school teachers 
within Kano metropolis. Risk factors includes hours/
day of working, years of experience and working 

posture
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ABSTRACT

Background and Objective: Chronic musculoskeletal pain is of concern to health professionals, 
and impacts quality of life. Neck pain is one of the prolific reasons for decreased productivity in the 
teaching profession in developing countries. Epidemiological data on neck pain in Indian teachers are 
limited.The aim of this study was to find the prevalence of neck pain among school teachers and its 
association with muscular tension, job stress and physical exposure. 

Material and Method: A cross-sectional study was conducted among 300 school teachers in twenty 
randomly selected schools of Belagavi city. Data was collected using a self-administered questionnaire, 
which consisted of three parts, to gather information on demographic data, muscle tension and physical 
exposure. Teacher stress inventory - revised was used to check the level of stress in teachers. Age limit 
for study was 20 to 50 years.Teachers having neck pain other than musculoskeletal were excluded.

Results: Over 53.3% of respondent teachers had neck pain.The prevalence of Neck pain among female 
teachers was much higher than that for males. Job stress was found to be significant predictor on neck 
Pain then physical exposure and muscular tension respectively. 

Conclusion: More emphasis should be given to prevent job stress among teachers as perceived 
muscular tension is associated with increasing level of stress and physical exposure in association with 
neck pain.

 Keywords: Teachers; Neck pain; muscular tension; job stress; physical exposure

INTRODUCTION

Neck pain is common in the general population. 
It is believed to have multifactorial etiology, with 
physical, psychological and individual factor 
playing a role in the development of musculoskeletal 
disorder of neck (1, 2, 3). Many studies have been done 
to show the relation between the above factors and 
musculoskeletal pain disorders(4,5). There is no specific 
criteria used to classify neck pain but the umbrella 
term cervico-brachial disorder has been used to 
describe neck and shoulder musculoskeletal pain (6).

In many theoretical studies it has proposed that 
both physical and psychological factors are associated 
with abnormal muscle activity, measured with 
electromyography (EMG)(7,8). Similarly EMG also 

has been used to check the associations of perceived 
muscular tension and muscle activity (9).

In china, prolonged si�ing and static posture and 
uncomfortable back support and prolonged standing 
have been associated with development of neck/ 
shoulder pain among teachers (10).

Aside from individual factors like age, gender 
social, psychosocial and physiological factors such 
as stress (11), tension(12), depression and job satisfaction 
(11, 13) have also been frequently observed in the 
occurrence of various neck disorders.  Teaching leads 
to stress which affects school teaching performance 
(14). Despite this, the impact of musculoskeletal pain 
specifically within the teaching profession has not 
been given sufficient a�ention in the literature. Not 
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much focused on the risk factors like perceived 
muscular tension, job stress and physical exposure 
associated with musculoskeletal neck pain among 
school teachers has also been done.

Hence aim of the present study was therefore, 
to report on the prevalence of musculoskeletal neck 
pain among school teachers and its association with 
perceived muscular tension, job stress and physical 
exposure in Belagavi city, Karnataka state.

METHOD 

An observational quantitative cross-sectional 
study was conducted among school teachers. A 
self-administered questionnaire was personally 
distributed to 300 school teachers. Clearance was 
obtained from Institutional Ethical Commi�ee. 
Permission to conduct the research in the selected 
schools was sought from school heads. The data was 
collected by the researcher by going to every selected 
school. All the teachers were asked to sign Informed 
consent prior to voluntary of the questionnaire. 

Questionnaire design

Data on demographic characteristics, neck pain, 
muscular tension and physical exposures during 
work among teachers were collected using an 
anonymous self-administered questionnaire, which 
consisted of three parts. The subjects’ demographic 
data was taken that included school name and subject 
teaching. The other important individual factor in 
demographic data was considered as the first part of 
the study and was: 

• Health status (self-rated status of health; two 
categories: very good/rather good and average/rather 
poor/very poor).

• Time used for physical exercise (hours spent 
on average during work days; three categories: daily 
at fixed timing; alternate days or sometime and not at 
all).

• Time used for domestic activities, such as 
child/home care, cooking, gardening, household 
work (hours spent on average during work days; two 
categories: <1 hour and >1 hour).

• Pain assessment: Pain was measured using 
visual analog scale (VAS) by asking the patient to 

mark a point indicating the severity of his/her pain 
on a 0 to 10 cm horizontal scale, where 0 signified no 
pain and 10 signified the worst pain.

The second section assessed the subject’s muscular 
tension experienced during the past month. Questions 
were worded as “have u during the past month, 
experienced muscle tension (for example: wrinkled 
your fore head, ground your teeth, and raised 
your shoulders)?” The response scale comprised 
three categories: low tension (never /few times past 
month), medium tension (a few times a week) and 
high tension (ones or several time a day), which 
were used in statistical analysis. The third section 
was regarding physical exposure. Hear subjects was 
asked as “During the past month have you carried 
out precision work (for example: overhead activity/ 
writing on board, writing on and/or checking books, 
computer work/ or caring load  e.g. books and other 
physical activities like office work which include 
walking, standing or bending)?”. The response scale 
comprises of four categories that is continues for 30, 
20, 15 or in between 10 to 5 minutes per day. Teachers 
were also asked how many lecture they take per day. 
Grading was done as; continues for 30 minutes was 
scored as 4, for continues 20 minutes 3, continues 15 
minutes as 2 and between 10 to 5 minutes continually 
as 1. The score of 4 questions were added and 
multiplied by the number of lectures they take per 
day keeping the maximum lecture taken by a teacher 
per day was 4. The maximum score of the scale was 
64 which was further divided into 3 categories as high 
physical exposure (high exposure to both precision 
and repetitive work) = 44 to 64, medium exposure 
(medium exposure to precision or repetitive work) 
= 22 to 43 and low physical exposure (low exposure 
to both precision and repetitive work) = 1 to 21. The 
fourth part of this study was to see the association of 
neck pain and job stress by Teachers Stress Inventory.  
The Revised Teacher Stress Inventory identified 
the types of stress situations teachers reported. The 
shortened version has 36 items that are rated on a 
5-point Likert scale with seven sub divisions which 
include: role ambiguity, role stress, organizational 
management, job, life satisfaction, task stress, and 
supervisory support. A high score indicates a higher 
degree of stress experienced by the participant with 
the maximum score as 180(15). 
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STATISTICAL ANALYSES

The results were reported as descriptive statistics. 
Prevalence Rate and Prevalence Rate Percentage 
(PRP) was calculated to examine the association of 
neck pain with risk factors like perceived muscular 
tension, job stress and physical exposure using binary 
logistic regression. P value less than 0.05 was said to 
be significant. All analyses were performed using 
SPSS version 19.0. 

RESULTS

Study was a cross sectional one time observational 
study to report the prevalence of neck pain and its 
association with perceived muscle tension, job stress 
and physical exposure. The prevalence rate of neck 
pain was found to be 53.3 % in school teachers.  Neck 
pain Prevalence Rate Percentage (PRP) was calculated 
in three age groups: 20 -30, 31 – 40 and 40 above. The 
Prevalence Rate Percentage (PRP) for the above age 
group was 47.4%, 57.1% and 75% respectively. PRP 
for females was 55.6% compared to male with 33.3% 
(Table 1 and Fig 1) and Health status in Table 2. 

Table 1: Prevalence of Neck pain in School 
Teachers

Age group Gender

21-30 31-40 ≥41 Male Female

PR* 91/190 43/70 33/40 152/270 9/30

PRP** 47.4 57.1 75 55.6 33.3

*Prevalence Rate **Prevalence Rate Percentage

Fig 1: Prevalence of Neck Pain in School Teachers

Table 2: Prevalence of Neck Pain and Health 
Status

Age (y)

Average Good V.Good

PR* 31/50 71/15 62/160

PRP** 60 46.7 60

*Prevalence Rate **Prevalence Rate Percentage

Job stress was highly associated with neck 
pain in school teachers (Table 3). P value was 0.011 
which was highly significant with DF= 2. Perceived 
muscular tension was associated with neck pain with 
P value 0.041 which is significant.  Physical exposure 
association with Neck pain showed p = 0.693 for 95% 
CI, that is not significant. Also Effect (odds ratio) of 
Teachers Stress Inventory on neck pain at different 
level was seen (Table 4).

Table 3: Distributions of the subjects in the 
different categories of neck pain in association with 
the risk factors

Neck pain (n=300)
PR* PRP**

Work related variables
Muscle Tension
Low 20/70 22.2
Medium 107/180 6101
High 33/30 100 P = 0.036
Physical Exposure
Medium 128/26 50
High 32/40 75 P = 0.693
Job Stress
Low 21/70 28.6
Average 29/100 30
Medium 110/130 84.6 P = 0.011

*Prevalence Rate **Prevalence Rate Percentage

Fig 2: Neck pain association with perceived muscular 
tension, job stress and physical exposure in school 
Teachers.
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Table 4: Effect (odds ratio) of Teachers Stress 
Inventory on neck pain at different level

 Level OR 95 CI% P Value

Low 1.0

Average 1.07 0.08-14.49 0.633

Medium 13.75 1.48-127.44 0.021+

DISCUSSION

Sick leave and absenteeism decreases productivity 
at work due to musculoskeletal pain and are costly 
in terms of treatment and individual suffering (9). 
School teachers represent an occupational group 
among which there appears to be a high prevalence 
of neck pain and/or low back pain (10). The prevalence 
rate of musculoskeletal disorders among teacher’s 
ranges between 40% to 95% (16, 17) and self-reported 
musculoskeletal disorders rate to be 39% to 95% (18). 
Present study gave 53.3% prevalence of self-reported 
neck pain in Indian teachers. The difference between 
other studies and this study could be due to different 
population studied or criteria used to defining pain 
definition. 

In the present study females had more prevalence 
of neck pain then men. One of the reasons may be 
that women experienced a higher prevalence of 
musculoskeletal symptoms than men in all body 
regions due to physiological and psychological stress 
(19, 20) (Philips 1977, Fordyce 1982).

This study also analyzed the association between 
physical exercise and neck pain. The results suggested 
that those who practiced physical exercise daily had 
less prevalence of neck pain then those who do some 
times in a week. This could be the result of physical 
exercise exercises can expand or preserve the range of 
motion and elasticity in affected cervical (neck) joints, 
and thus relieve the stiffness that leads to pain (21).

Parnilla and colleagues had stated in their study 
that high work demand were related to high perceived 
stress, which in turn was related to a high perceived 
muscle tension in neck and shoulder region (22). But in 
the present study it was found that job stress was more 
significant than muscular tension and environmental 
exposure.A possible reason for our findings may be 
related to stress-response hyper-stimulation (23). Being 
stressed and/or anxious under high work load every 

day cause the body to produce the stress response 
which secrets stress hormones into the blood stream 
where they travel to targeted spots in the body to 
bring about specific physiological, psychological and 
emotional changes. One of the physiological changes 
that stress response brings about is that it causes the 
muscle in the body to contract (tighten).When stress 
response occurs too dramatically and/or frequently, 
stress response becomes hyper-stimulated, since 
stress hormones are stimulants and causes muscle to 
remain tense and tight for most of its time which may 
lead into muscular neck and back pain in most cases. 
Moreover a recent study has found that psychological 
factors can negatively affect the pain modulation that 
causes stronger pain then normal muscular pain (24). 

Inspite of extensive research on muscular tension 
with neck pain among school teachers there is still 
a dearth of literature available on the same. In this 
study muscular tension was also quite significant. 
Ecological study done by Sauter and Swanson (25) also 
supports the present study report as that state that 
psychological strain produces muscular tension and 
moderates the relation between biomechanical strain 
and musculoskeletal symptoms hence muscular 
tension could be used as an effective method to 
evaluate early signs of neck pain.

A possible association of physical exposure was 
also found in our study as an individual risk factor of 
neck pain. There is limited investigation done on this 
topic for teachers with neck pain. Though study done 
by Devereux and co-workers (26) observed a potential 
interaction between high psychological and high 
physical exposure, in a cross sectional study done 
on both white-collar and blue-collar workers which 
may support our result.In addition another study 
of Chines secondary teachers (27) found a positive 
association between high workload, low colleague 
support, high job stress, low job satisfaction and neck 
pain. Neck pain may also cause teachers to suffer 
adverse mental and physical health issues due to 
variety of job functions (28). Hence more emphasis 
should be given on teacher’s environment and on 
reducing the load of job.

CONCLUSION

Neck pain is a considerable issue in job like 
teachers and may interfere in their quality of life. 
More emphasis should be given to prevent job stress 
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among teachers. Perceived muscular tension was also 
associated with increasing level of stress and physical 
exposure in association with neck pain.
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ABSTRACT  

Background: Osteoarthritis (OA) also called as Osteoarthrosis or degenerative joint diseases; it 
represents a major cause of morbidity and disability. Muscle Energy Technique (MET) claimed to 
be effective for improvement in flexibility and strength. Objective: To study the efficacy of MET on 
quadriceps strength and hamstring flexibility in knee osteoarthritis patients. Methodology: According 
to inclusion and exclusion criteria, 120 unilateral involvement of OA knee patients were s randomly 
assigned into 2 groups, Pre and post-test evaluation of hamstring flexibility with Active knee extension 
test (AKE) and quadriceps strength by Delorme boot were done. Group A had given MET with 
conventional treatment. Results: Statistical analysis indicated more significant improvement in MET 
group for hamstring flexibility (t= 15.66, p< 0.05) and in quadriceps strength (t = 7.60, p<0.05) compared 
to conventional treatment. Conclusion: Both MET and conventional treatment improves hamstring 
flexibility and quadriceps strength but MET was more effective for the improvement of hamstring 
flexibility and strength in OA knee patients.

Keyword: AKE, Delorme boot, hamstring flexibility, knee osteoarthritis, MET.

INTRODUCTION

Osteoarthritis (OA) also called as an 
Osteoarthrosis or degenerative joint disease, it is the 
most common form of chronic disorder of synovial 
joints.1OA is more common after 40 years in women 
than men but the prevalence increases dramatically 
with age. Global Burden of Disease in the year 2000 
suggested that OA is the 4th leading cause of Years 
living with disability (YLD) at global level.2 OA is 
marked mainly by two localized pathological features: 
the progressive destruction of articular cartilage and 
the formation of bone at the margin of the joint.3 The 
exact aetiology is still unknown but multiple factors 
like age, sex, obesity, genetic, bone density, cigare�e 
smoking, local factors and joint location having a 
major effect on Osteoarthritis.4 

In patients with OA knee, pain would be the 
earliest symptom, and weakness in the quadriceps 
muscle compared to healthy persons.5 quadriceps 
muscle weakness may contribute to the substantial 
functional deficits that occur with disease progression. 

Some researcher stated that quadriceps weakness 
may result from the pain of osteoarthritis, however, 
some have suggested that quadriceps weakness 
preceded the onset of knee osteoarthritis and 
considered to be the risk factor for the development 
of knee osteoarthritis particular in women.6 

Individuals with OA knee joint commonly display 
marked weakness of the quadriceps muscles, with 
strength deficits of 20 to 45% compared with age and 
gender-matched controls.7 Muscle tissue Flexibility 
defined as the ability to move a single joint or series 
of joints smoothly and easily through an unrestricted 
pain free ROM.3  but in people with osteoarthritis 
of the knee joint, the flexion and extension range of 
motion is particularly reduced. This can be due to 
damaged articular cartilage, pain avoidance, loss of 
extensibility of the capsule surrounding the joint and 
loss of extensibility of the muscles acting over the 
joint, here in OA knee hamstrings having a major role 
in developing arthrogenic changes and it leads to the 
development of contracture, which gradually falls 
into the loss of hamstring flexibility.8
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The physiotherapist plays an important role 
in the health care process of the patients with hip 
and knee osteoarthritis.5 Quadriceps strengthening 
has traditionally been an important component of 
exercise programs for knee Osteoarthritis.9Despite 
of the benefits of exercise and the various modalities’ 
limitations, have necessitated the pursuit of advanced 
techniques like Muscle energy technique.  Muscle 
energy technique (MET) is a manual technique 
developed by osteopaths that is now used in 
many different manual therapy professions like in 
physiotherapy, massage therapy and athletic training 
centers.MET  is claimed to be effective for variety 
of purposes, including lengthening a shortened or 
contractured  muscle, strengthening of muscles, as a 
lymphatic or venous pump to aid the drainage of fluid 
or blood, and increasing the range of motion (ROM) 
of a restricted joint.10  MET may produce increase in 
muscle length by a combination of creep and plastic 
change in the connective tissue an increase in the 
flexibility after muscle energy technique occurred 
due to biomechanical or neurophysiological changes 
or due to an increase in tolerance to stretching.11 

Osteopathic physician Sandra Yale have stated that 
MET can be used in older patients who may have 
severely restricted motion from arthritis or who 
have bri�le osteoporotic bones.12So, the purpose of 
the study is to find out efficacy of muscle energy 
technique on muscle strength and flexibility in knee 
osteoarthritis patients.

METHDOLOGY

Study design: Experimental study.

Study se�ing: Various physiotherapy centres.

Sampling technique: Simple Random sampling.

Study duration: 3 weeks protocol, 5 days/week

Study sample: 120 OA knee patients were 
randomly and equally divided in two groups.

• Group A (MET): 60 – OA knee patients 

• Group B (Control): 60 – OA knee patients

• Inclusion criteria:

1. OA knee patients with unilateral involvement. 

2. OA knee patients with X-ray findings showing 
grade I to III.

3. Both the genders will be included.

4. Age group between 40 to 60 years. 

• Exclusion criteria:

1. History of any known cardio respiratory or 
neurological conditions.

2. Fractures or any other orthopaedic condition in 
treatment limb. 

3. Tumours in the area of treatment.

4. Recent under gone surgery or any acute 
inflammatory problem.

5. Any hearing or visual defects.

6. The patients who are not co-operative during the 
study.                                  

METHOD

• The proposed title and procedure was being 
approved by ethical commi�ee members and wri�en 
consent was taken from patients, who fulfilled the 
inclusion and exclusion criteria, and all patients were 
explained briefly about the aims and objectives of the 
study, health benefits of the exercises and about the 
procedure of measuring knee extension ROM and 
quadriceps muscle strength was explained. 

• After that patients were randomly assigned 
into 2 groups so that each group consisted 60 
patients.Each subject’s knee extension ROM and 
quadriceps strength were recorded before starting 
the study.

• Group A were given MET for hamstring 
flexibility and muscle strength, where Group B were 
kept as control group. 

MEASUREMENT PROCEDURE

1. Active knee extension test:13

i. The subject was in supine position with the 
hip flexed at 90° and the knee flexed. A wooden 
cross bar was used to maintain the proper position 
of the hip and the thigh. The testing was done on 
the affected extremity and subsequently, the other 
extremity was strapped down to the table. 

ii. The fulcrum of the goniometer was cantered 
over the lateral condyle of the femur with the 
proximal arm secured along the femur using the 
greater trochanter as a reference. The distal arm was 
aligned with the lower leg using the lateral malleolus 
as a reference.
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iii. The hip and knee of the extremity being 
tested were placed into 90° flexion with the anterior 
aspect of the thigh in contact with the horizontal 
cross bar frame at all times to maintain the hip in 90° 
flexion.

iv. The subject was then asked to extend the right 
lower extremity as far as possible until a mild stretch 
sensation was felt. A universal goniometer was then 
used to measure the angle of knee extension.

Figure: 1: Measurement of active range of  knee extension: 
starting position                                                                                          

Figure 2: Measurement of active range of knee extension: 
end            

Quadriceps strength test: 14, 15

i. The patients were in a high si�ing position.

ii. A Delorme boot was strapped to the affected 
foot of the leg to be tested and random metal weight 
were a�ached to boot.

iii. Than patient were asked to extend the 
knee with weight without any difficulty. After each 
successful performance, the weight increased until a 
failed a�empt occurred. So previous weight of failed 

a�empt were noted as 1 RM (Repetition Maximum) of 
that patient. 

TRAINING INTERVENTION

1. Group A:

* Muscle Energy Technique (MET) for 
hamstring flexibility and quadriceps strength.

• Isometric contraction was held for 10 
seconds and then slight stretch for 30 seconds was 
maintained.

• 4 contractions per treatment with 3 seconds 
rest between each contraction.

• 5 days/week

• 3 weeks protocol

* Conventional Treatment.

• Static quadriceps exercise

• Vastus Medialis obliques exercise

• Straight leg raising

2. Group B:

* Conventional Treatment.

• Static quadriceps exercise

• Vastus Medialis obliques exercise

• Straight leg raising

• 5 days/week 

• 3 weeks protocol

Muscle energy technique:12

i. Agonist contract and relax which is one of the 
MET technique was used in this study. For that the 
supine patient fully flexes the hip on the affected side. 
The flexed knee was extended by the practitioner to 
the point of resistance (identifying the barrier). 

ii. The calf of the treated leg was placed on the 
shoulder of the practitioner, who stands facing the 
head of the table on the side of the treated leg. The 
practitioner’s one hand holds the treated leg’s thigh to 
maintain stability when the barrier is being assessed. 
The other leg was stabilized with the stabilizing belt. 
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iii. The patient then asked to a�empt to 
straighten the lower leg (i.e. extend the knee) utilizing 
the antagonists to the hamstrings (quadriceps), 
employing 20% of the strength in the quadriceps. This 
was resisted by the practitioner for 7-10 seconds. 

iv. Appropriate breathing instructions had 
given. The leg was then extended at the knee to 
its new hamstring limit, after that passive stretch 
should be hold for 30 sec, followed by relaxation the 
procedure is then repeated.

Figure 3: MET application: 

RESULTS 

Means and Standard Deviation (SD) were 
calculated as a measure of central tendency and 
measure of dispersion respectively. Comparison of 
active knee extension ROM and quadriceps strength 
for within group comparison done by paired t test. 
Between group comparison for active knee extension 
ROM and quadriceps strength was analysed by 
unpaired t test.

Table 1: Age, Height, Weight distribution of 
Group A and B:

AGE 
(years) HEIGHT(cm) WEIGHT 

(kgs)

MEAN(A) 53.03 156.72 69.92

MEAN(B) 50.96 156.61 69.05

Table 2: Gender distribution of all participants.

Gender Group A Group B TOTAL

Male 24 22 46 (38.33%)

Female 36 38 74 (61.67%)

 Table 3:  Pre-post difference in ROM after treatment for Group A and B:

Variant
Group A  (mean ± SD)

t  value P value Result
Pre Post

ROM(in 
degrees)(A)

117.33 ±8.61
147.50 ±15.03 17.60 <0.05 HS

ROM(in 
degrees)(B) 113.83 ± 9.22 116.16 ± 8.94 4.99 <0.05   

S

Table 4: Pre-post difference in strength after treatment for Group A:

Variant
Group A  (mean ± SD)

t value P value Result
Pre Post

 Strength(kgs)(A) 1.89 ± 0.64 2.68 ± 0.65 11.90 <0.05 HS

Strength(kgs)(B) 1.82 ± 0.64 2.00 ± 0.66 4.12 <0.05  S

Table 5: Shows inter group comparison of ROM between Group A and Group B:

Group A 
difference of 
ROM(in degrees)

Group B 
difference of 
ROM(in degrees)

t value P value Result

Mean±SD 30.16 ±13.27 2.33 ±3.62 15.66 <0.05 HS



44        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3                 Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      45

Table 6: Shows inter group comparison of Strength between Group A and Group B:

Group A 
difference of 
strength(Kgs)

Group B 
difference of 
strength(Kgs)

t value P value Result

Mean±SD 0.79±0.51 0.18±0.34 7.60 <0.05 HS

DISCUSSION 

The review of the existing literature regarding the 
role of MET in improving hamstrings flexibility and 
quadriceps strength reveals significant  improvement 
compare to conventional treatment(control group). 
The current study was undertaken to see the efficacy 
of MET on the hamstring flexibility and quadriceps 
strength in patients with OA knee.

            However, in comparison of the pre and the 
post-test value of AKE and quadriceps strength shows 
a significant improvement in both the groups but 
among them MET group showed highly significant 
technique to improve AKE  as well as quadriceps 
strength. And there were no any drop out ratio all 
the patients have completed study duration. S Trudel 
and Uhthoff commented that arthrogenic changes 
occur in the knee as period of immobility increases 
which leads to the development of a contracture 
and loss of knee extension, the hamstring muscles in 
particular may play a role in this limitation.16 where 
as Duncan A reid et al and Lisa  C White et al., also 
supported that OA knee patients having short length 
of hamstring muscle.17 where Tibor et al and Adegoke 
et al., also have found that isometric peak torque of 
both quadriceps and hamstring is increased with knee 
OA than those of the age matched controls.18 

Conventional treatments are available to deal 
with complications of OA patient and in the present 
study’s result conventional treatment showed 
significant improvement but when it was compared 
with MET’s result that changed the whole picture as it 
showed highly significant result in 3 weeks protocol. 
MET researchers like Wassim M. et al., stated after 
investigation and comparison of the influence of 
Muscle Energy Technique (MET) and Eccentric 
Training (ECC) on hamstring flexibility and indicated 
that there were more significant improvement in 
hamstring flexibility in MET than ECC in normal 
collegiate students.13 where Ballantine et al., also   
observed that Muscle energy technique produced an 
immediate increase in passive knee extension.19 

  Handel et al., identified significant increases in 
hamstring flexibility along with an increase in passive 
torque (increase in force used to stretch the hamstring) 
after a contract-relax exercise program.20 and Wallin 
et al., also claimed that contract-relax techniques were 
more effective than ballistic stretching for improving 
muscle flexibility21

 Magnusson et al., and Halbertsma et al., 
demonstrated that increased muscle extensibility was 
a�ributed to use of increased torque. A visco-elastic 
change would have been evident if increased muscle 
length was achieved using a constant torque (force of 
stretch).20

Some authors have speculated on the neurological 
mechanisms that may produce increased range of 
motion of a joint after MET. Kuchera

 
a�ributed the 

effectiveness of MET to the inhibitory Golgi tendon 
reflex. This reflex is believed to be activated during 
isometric contraction of muscles, which is claimed to 
produce a stretch on the Golgi tendon organs and a 
reflex relaxation of the muscle.22.Handel et al.,

 
suggest 

that an increased stretch tolerance is a possible 
mechanism behind the increased ROM seen in their 
study after the contract-relax exercise program.21

Chaggar rupinder singh et al., claimed that 
application of post isometric relaxation muscle 
energy technique provides strengthening effect on 
the quadriceps muscle in college student.23 where 
in present study result also showed that quadriceps 
strength increase after the isometric contraction. 
So here, in agonist contract and relax technique, 
isometric contraction of quadriceps muscle leads to 
its strengthening, Increased hamstring flexibility will 
improve patient’s quality of life in patients with 
knee osteoarthritis.

CONCLUSION 

The result of the present study showed that 
subjects belonging to MET group were able to 
increase the hamstring flexibility and quadriceps 
strength compared to the control group. So, it can 
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be further recommended to include in OA treatment 
regime.

Acknowledgement: Nil

Source of Funding: Self

Conflict of Interest: Nil

REFERENCES

1. Harsh Mohan (2005), textbook of pathology fifth 
edition. Jaypee brother’s medical publishers (P) 
ltd.

2. Deborah symmons. Global burden of 
osteoarthritis in the year 2000, ARC 
epidemiology university of manchaster, united 
kingdom.

3. Susan o’sullivan (2007), physical rehabilitation 
fifth edition. Jaypee brother’s medical publishers 
(P) ltd.

4. A Mahajan, S Verma, V Tandon. Osteoarthritis:, 
JAPI, vol 53,july 2005

5. Kenneth D. Brandt. Defining osteoarthritis: 
what it is and what it is not, The journal of 
musculoskeletal medicine. 2010; 9:27

6. J. Maheshwari. Essential orthopedics. Third 
edition. New Delhi: Mehta publisher;2005

7. David A Rice.Mechanism of quadriceps muscle 
weakness in knee joint osteoarthritis: the effects 
of prolonged vibration on torque and muscle 
activation in osteoarthritis and healthy control 
subjects, arthritis and research therapy, 2011;13:
151 

8. Dieppe, P. Osteoarthritis: time to shift the 
paradigm. British Medical Journal, 1999; 318, 
1299-1300.

9. Osteoarthritis cartilage histology: grading 
and staging: International cartilage repair 
and society, Osteoarthritis research society 
international,2005

10. Grubb ER, Muscle energy, university of 
Kentucky, at 690,2010

11. Mohd. Waseem, Shibili Nuhmani. Efficacy of 
Muscle energy technique on hamstring muscle 
flexibility in normal Indian collegiate males, 
Calicut medical journal 2009; 7.

12. Chaitow L. Muscle Energy Techniques. 3rd ed. 
Philadelphia: Churchill Livingstone Elsevier 
2001.

13. Mohd Wassim, Shibili Nuhamni, C S Ram, 
Serbian, et al. A comparative study of the 
impact muscle energy technique and eccentric 
training on popletial angle: Hamstring 
flexibility in India collegiate males, journal of 
soprts science,2010,4(1):41-46

14. Adegoke B.O.A, Mordi E.L, et al. Isotonic 
Quadriceps-Hamstring strength ratio of patients 
with knee osteoarthritis and apparently healthy 
controls.African journal of biomechanical 
Research, 2007;10:211-216

15. Dong-il Seo, et al. Reliability of the one-
repetition maximum test based on muscle 
group and gender, Journal of Sports Science and 
Medicine 2012; 11: 221-225.

16. Trudel, G., & Uhthoff, H, Contractures secondary 
to immobilization: is the restriction articular or 
muscular? An experimental longitudinal study 
in the rat knee. Archives of Physical Medicine 
and Rehabilitation, 2000, 81(1), 6-13.

17. Duncan A. Reid.Effects of an acute hamstring 
stretch in people with and without osteoarthritis 
of the knee, , health and rehabilitation research 
centre, Auckland university of technology, 2009

18. Tibor Hortobagyi, Lenna Westerkamp. Altered 
hamstring-quadriceps muscle balance in 
patients with knee osteoarthritis:,2004

19. Ballantyne F, Fryer G, et al.The effect of Muscle 
energy technique on Hamstring extensibility: 
The Mechanism of altered flexibility. Journal of 
Osteopathic Medicine, 2003;6(2):59-63

20. Hall KD. Hayes KW. Falconer J. Differential 
strength decline in patients with osteoarthritis 
of the knee revision of a hypothesis. Arthritis 
Care Res 1993, 6:89-96

21. Handel M, Horstmann T, Dickhuth HH, Gulch 
RW. Effects of contract-relax stretching training 
on muscle performance in athletes. European 
Journal of Applied Physiology. 1997; 76:400-408

22. Gajdosik RL. Effects of Static Stretching on 
the Maximal Length and Resistance to Passive 
Stretch of Short Hamstring Muscles. Journal of 
Sports Physical Therapy. 1991; 14(6): 250-255

23. Chaggar Rupindar. The effect of muscle energy 
technique on quadriceps endurance, Singh, 
British college of osteopathic medicine,2001



      Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      47

Improved Extubation Outcome with Breathing Exercises 
during Spontaneous Breathing Trials with T-Tube/ 

Pressure Support Ventilation, Decreased Pulmonary 
Complications in Thoracic Cancers: A Clinical Trial  

Vats Neeraj1, Khanna G L2, Goyal Rajiv3

1Physiotherapist, Rajiv Gandhi Cancer Institute & Research Center, Sec. 5 Rohini, New Delhi (India),
2Dean, Faculty of Allied Sciences, Manav Rachna International University Faridabad Haryana (India),  

3Chief Respiratory Medicine Unit, Jaipur Golden Hospital Sector 3 Rohini New Delhi (India)

ABSTRACT

Objective: Extubation outcomes during spontaneous breathing trial is be�er with T-Tube+Deep 
breathing exercises OR with Pressure support ventilation+Deep Breathing exercises and do breathing 
exercises help in preventing pulmonary complications? Methodology: a randomized, prospective 
clinical trial. Participants: 40 mechanically ventilated patients with thoracic cancers in an adult 
intensive care unit. Intervention: Randomly the patients were assigned to undergo a trial of 2 hours 
of spontaneous breathing in one of two ways i.e. with a T-tube circuit+ breathing exercises and with 
pressure support ventilation + breathing exercises. Outcome Measures: Successful extubation was 
considered if extubation was performed after the spontaneous breathing trial of 2 hours, and reintubation 
was not required within 48 hours of extubation. PaO2 ,FiO2 , Positive end expiratory pressure, Glasgow 
coma scale, Hemoglobin, Temperature were recorded before starting the trial. Respiratory rate, Heart 
rate, Blood pressure, Tidal volume, PH, PaCo2, PiMax, Oxygen saturation was noted during the trial. 
Chest expansion, Peak expiratory flow rate, Single breath count were also recorded. Results: One: the 
percentage of patients successfully extubated after spontaneous breathing trials was 15% higher with 
pressure support + Breathing Exercises. Two: Reintubation in the T-tube group was associated with 
a dramatic increase in mortality. Three: No patient developed any kind of pulmonary complications 
when extubated with pressure support. Conclusion/Recommendations: Pressure support method 
can be preferred for extubation than T-tube method. The chances of pulmonary complications is 
significantly low when  pressure support + deep breathing exercises is used 
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INTRODUCTION

Once a mechanically ventilated patient 
recovers from illness, attempts should be made 
for discontinuation and extubation. We should 
be able to differentiate the patients who could 
tolerate immediate spontaneous ventilation 

from those who needed a gradual transition 
from mechanical ventilation to spontaneous 
breathing. Predictive criteria for weaning are 
a helpful method to evaluate the suit-ability of 
disconnecting a patient from the ventilator 10,14,21,25. 
Because of the simplicity and reliability, rapid 
shallow breathing ratio (i.e. breathing frequency 
to tidal volume f/VT), seems to be the most useful 
parameter for measuring this suitability25. 2 
hour T-tube trial of spontaneous breathing is 
an important test for selecting the patients who 
were ready for extubation, but sometimes there 
are chances of extubation failures, (i.e., the 
percentage of patients who must be reintubated) 
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because during intubation, pulmonary complications 
often occur in thoracic cancer patients, Pulmonary 
complications cause problems during intubation 
period. Patients with chronic obstructive pulmonary 
diseases, obesity, advanced age, heavy smokers, 
and cardiovascular diseases are highly predisposed 
to develop such complications & often severe 
morphological & functional alterations of the lungs 
were also observed17.

Post extubation, the pulmonary complications are 
being prevented till now by early use of antibiotics, 
early ambulation, prophylactic treatment by heparin, 
intermi�ent positive pressure breathing, blow bo�les, 
continuous positive airway pressure, etc. Chest 
physiotherapy, deep breathing exercises and incentive 
spirometry along with other treatments also play an 
important role in preventing these post extubation 
pulmonary complications. Many studies in the past 
have proven the efficacy of chest physiotherapy17. 

Despite many studies, some doubt still 
remains as to which is the appropriate method 
of extubation and what is the role of deep 
breathing exercises in the prevention of 
pulmonary complications in thoracic cancer 
patients. Presence of an endotracheal tube 
causes an increased work of breathing and may 
put an extra load for some patients breathing 
through the T-tube circuit and this may result 
in poor tolerance of the trial. Pressure support 
ventilation counteracts this extra work imposed 
by breathing through an endotracheal tube. The 
level of pressure support required to decrease the 
work of breathing is 7 to 8 cm H2O3,9,19.

Successful extubation rates after trials of 
spontaneous breathing depend on the percentage 
of patients failing the trial and on the percentage 
of patients who needs reintubation. The added 
stress imposed by T-tube trials could increase 
trial failure rates. On the other hand, the reduced 
work of breathing due to pressure support can 
lead to extubation of those patients who are only 
marginally able to sustain spontaneous breathing 
and therefore a higher reintubation rate would 
be expected2. If the above hypothesis is true, 
the rate of successful extubation after trials of 
spontaneous breathing with T-tube or pressure 
support remains the same.

The aim of the study was, which group showed 
be�er extubation outcome during spontaneous 
breathing trials with T-Tube+Deep breathing 
exercises/ Pressure support ventilation+Deep 
Breathing exercises and do deep breathing exercises 
help in preventing pulmonary complications? 

MATERIALS & METHOD

Design 

The study was conducted between January 
2011 and September 2011 in medical-surgical 
intensive care units in Rajiv Gandhi Cancer 
Institute and Research Center Rohini New Delhi 
85 India. The study population consisted of 40 
patients suffering from different types of cancers 
post chemotherapy and post radiotherapy, who 
received mechanical ventilation for more than 
48 hours before the spontaneous breathing trial 
was performed. Patients were randomly assigned 
using a random-number table to undergo the trial 
of spontaneous breathing in one of two ways: with 
a T-tube circuit+ Deep Breathing Exercises or with 
pressure support ventilation of 7 cm H2O + Deep 
Breathing Exercises. The patients were allocated to 
the two groups in a blinded fashion using opaque, 
sealed, numbered envelopes, which were opened 
only after the patient fulfilled all of the inclusion 
criteria. Randomization was performed by permuted 
blocks according to the study centre.

Participants

For enrollment in the trial, the patients had 
to have an improvement or resolution of the 
underlying cause of acute respiratory failure: 
adequate gas exchange, as indicated by a partial 
pressure of arterial oxygen (PaO2) higher than 60 
mmHg, breathing a fraction of inspired oxygen 
(FIO2) 0.40 with a positive end-expiratory pressure 
of 5 cm H2O, a Glasgow Coma Score higher than 
13,temperature below 380 C, a hemoglobin level 
above 10 g/dl with no further need for sedative 
agents. The attending physician consent that the 
patient is in stable condition and can be weaned 
from the ventilator is necessary. Patients with a 
tracheostomy were excluded from the study.Total 
40 patients participated,30 were male and 10 were 
female. In the male group,18 were extubated 
using Pressure support and 12 were extubated 
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using T-Tube. In the female group, 04 patients 
were extubated using Pressure support and 06 
were extubated using T – Tube. Patients between 
the age group 18 to 70 years were included in the 
study The study was approved by the Ethics 
Committees of the Rajiv Gandhi Cancer Institute 
& Research Centre Rohini New Delhi.

Intervention

After enrollment in the study, each patient 
breathed spontaneously for 3 min through a T-
tube circuit, with the FIO2 set at the same level 
as that used during mechanical ventilation. 
Tidal volume and respiratory frequency were 
measured with a spirometer during this period. 
Maximal inspiratory pressure was measured, 
and the most negative value of three efforts was 
selected. Patients underwent a trial of spontaneous 
breathing for 2 hours when they met at least two 
of the following criteria: maximal inspiratory 
pressure less than 20 cmH2O, tidal volume greater 
than 5 ml/kg body weight, and a respiratory 
frequency of less than 35 breaths/min. If a patient 
did not meet these criteria, he or she was evaluated 
daily until the criteria were fulfilled. Prior to the 
trial the patient is taught how to do these exercises.  
Deep Breathing Exercises were given four times 
during the 2 hour trial period i.e. every 30 minutes 
for both of the two groups. 15 repetitions of 
apical, 15 repetitions of costal and 15 repetitions 
of diaphragmatic breathing exercises are given at 
each sitting in lying position with 30 degree head 
up position.

Photo-1: Showing Writes Spirometer For Measuring 
Tidal Volume

Photo-2: Showing Meter For Measuring Maximum Peak 
Inspiratory Pressure,        i.e. (PiMax)  

Photo - 3 : Showing Mechanical Ventilator

Photo 4: Showing Endotracheal Tube : 

Photo-5: Showing Pressure Support    

Photo-6: Showing T - Piece

       



48        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3                 Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      49

Respiratory frequency, heart rate, systolic 
blood pressure, and arterial oxygen saturation were 
measured by pulse oximetry, Chest expansion at 
Axilla, Nipple and Xiphisternum, Peak expiratory 
Flow rate, Single Breath count were recorded every 15 
minutes during the trial of spontaneous breathing. 

If a patient showed signs of poor tolerance at 
any time during the trial, mechanical ventilation 
was reinstituted. Patients who showed no signs 
of poor tolerance were immediately extubated. 
Successful extubation was considered if 
extubation was performed after the spontaneous 
breathing trial of 2 hours, and reintubation was 
not required within 48 hours of extubation.

INSTRUMENTATION:

Wright’s pocket peak flow meter,Tailors 
measuring tape,Nellcor puritan Benne� 190 pulse 
oximeter, Writes spirometer, Mechanical ventilator, 
Pi Max meter, Endotrachial tube set & T piece 

Data Analysis

Data were presented as medians with the 
25th–75th percentile ranges or percentages as 
appropriate. Categorical variables were analyzed 
by chi-square tests, except when small size required 
the use of Fisher’s exact test. Comparison of 
continuous variables among T-tube and pressure 
support groups was performed using Student’s t 
test for variables, with normal distribution and 
the Mann-Whitney U test for variables with non 
normal distribution. Comparisons of continuous 
variables among the following three groups: (1) 
patients who failed a spontaneous breathing trial 
(Trial Failure Group), (2) patients reintubated 
(Reintubation Group), (3) patients successfully 
extubated. 

Successful Extubation Group was made using 
one-way analysis of variance for continuous 
variables with normal distribution and the 
Kruskall-Wallis test for variables with non 
normal distribution. The incremental area under 
the curve was used as a summary statistic for the 
measurements for each patient to compare the 
respiratory frequency, heart rate, systolic blood 
pressure, oxygen saturation, Chest expansion at 
Axilla, Nipple and Xiphisternum, Peak expiratory 

Flow rate, Single Breath count in the trial failure, 
and reintubation and successful extubation groups 
for the 2-h spontaneous breathing trial. 

RESULTS

This study has highlighted three major findings. 
One: the percentage of patients successfully 
extubated after spontaneous breathing trials was 
15% higher with Pressure Support of 7 cm H2O 
+ Deep Breathing Exercises than with T-tube + 
Deep Breathing Exercises. Two: The reintubation 
in the T-tube + Deep Breathing Exercises group 
was associated with a dramatic increase in 
mortality. Three: No patient developed any kind 
of pulmonary complications when extubated with 
pressure support of 7 cm H2O + Deep Breathing 
Exercises. 

Our results showed a significantly higher 
percentage of patients in the pressure support 
group successfully underwent spontaneous 
breathing trials. The findings that spontaneous 
breathing trials with pressure support led to 
higher trial-success rates but not to higher risk 
for reintubation, suggest that some patients fail 
spontaneous breathing trials with the T-tube 
because of the respiratory load imposed by the 
T-tube system, but they can be success-fully 
extubated when this overload is eliminated by 
the pressure support. 

Immediately after discontinuation of 
ventilator support, patients failing a spontaneous 
breathing trial showed respiratory frequencies, 
heart rates, and systolic blood pressures higher 
than patients who tolerated the whole 2-hour 
trial period properly. Oxygen saturations, chest 
expansion at all three levels, peak expiratory flow 
rate, single breath count significantly lowered and 
decreased, leading to a decrease in pulmonary 
complications.

The study has shown that both pressure 
support of 7 cm H2O + deep breathing exercises 
and T-tube+ deep breathing exercises are 
suitable methods for spontaneous breathing trials 
before extubation in ventilated patients without 
difficulty in resuming spontaneous breathing. 



50        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3                 Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      51

DISCUSSION

Of the 40 patients, 20 patients were assigned 
to undergo spontaneous breathing trials with T-
tube circuits + deep breathing exercises and 20 
were assigned to pressure support ventilation 
of 7 cm H2O+ deep breathing exercises. The two 
groups were similar with respect to the patient 
characteristics, the indications for mechanical 
ventilation, and respiratory functional 
parameters measured before the trial of 
spontaneous breathing 

17 patients in the T-tube+ deep breathing 
exercises group successfully completed a 2-
hour trial of spontaneous breathing and were 
immediately extubated; 3 of them required 
intubation within 48 hours.19 patients in the 
pressure support+ deep breathing exercises group 
were extubated after a successful 2-hour trial of 
spontaneous breathing, and 1 of them required 
intubation within 48 hours. The percentage of 
patients failing the trial of spontaneous breathing 
was significantly greater when the T-tube+ deep 
breathing exercises were under taken. 

The reintubation rate causing the initiation 
of mechanical ventilation was not different when 
the T-tube and the pressure support groups were 
grouped together. In patients who tolerated the 
trial of spontaneous breathing there were no 
differences between T-tube and pressure Support 
groups regarding ICU mortality.

CONCLUSION

Extubation rate is significantly high with 
pressure support of 7 cm H2O + deep breathing 
exercises than T-tube+ deep breathing exercises. 
The chances of pulmonary complications is 
significantly low when  pressure support of 7 
cm H2O + deep breathing exercises is used rather 
than T-tube+ deep breathing exercises. Pressure 
support of 7 cm H2O + deep breathing exercises 
can be preferred for extubation than T-tube+ deep 
breathing exercises.
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ABSTRACT

Health & well being students in United Kingdom acquire knowledge through blended learning 
approach, involving both classroom learning and using web based educational applications. 
This system of learning is new to Indian physiotherapy students studying in United Kingdom. 
Objectives: This study was conducted to gain the insight into learning musculoskeletal skills using e-
learning resources, to determine the barriers encountered and to gain an understanding of the approach 
used to facilitate the use of e-learning resources in Indian healthcare education system. Method:  Face 
to face, semi-structured interviews were conducted with Indian students enrolled in the MSc Applying 
physiotherapy course at Sheffield Hallam University, UK. A qualitative approach was used to analyze 
the data.  Result: This approach to learning provides wide range of information about any given topic, 
it promotes evidence based learning and continuous professional development by providing access to 
up to date information and researches in the field of physiotherapy, it promotes self – paced learning 
and it is time saving. Participants’ responses elicited issues addressing the need for practical sessions 
for learning hands-on skills, direct feedback from the tutor, lack of tutor-peer interaction and support, 
restricted access to paid databases and study materials, personal inclination towards particular 
learning style and technical challenges. Participants recommended strategies to overcome barriers such 
as incorporating online group discussion sessions into the modules, upgrade access and availability of 
the e-learning materials. Peer review further supports the reliability of the data analysis.

 Keywords: E-learning, Musculoskeletal skills, Physiotherapy, Healthcare education.

INTRODUCTION 

Expeditious progress in technology has impacted 
profoundly on the system of learning 1.  E- Learning 
refers to utilizing internet to augment the knowledge 
and practice, interact with the learners to gain 
assistance in the process of learning with the sole 
purpose to acquire deeper knowledge and wide 
range of up-to-date information thus improving the 
overall learning experience 2,3. 

Health care sector focuses on innovational 
academic learning approach to instigate continuous 
learning1. Academic field of health care profession 
was introduced late to e-learning system 4. However 
with rapid growth of internet professionals are 
showing high interest in e-learning because of its 

convenience 5, 6.  

Recently in United Kingdom e-learning is being 
considered as a highly desirable approach to meet 
learning needs of pre-registered health care students 
and for continuous professional development of 
National Health Services staff 7. In India, the education 
program in the health care sector still continues to 
be mainly delivered through face to face learning. 
Although e-learning is not globally acknowledged 
as a favorable learning mode, it shows a path which 
assists in overcoming the obstructions in learning, 
confronted by the health care professionals 7. 

In recent years Health care professionals are 
finding E-learning resources advantageous for case 
based learning8 and problem based learning 9. It’s a 
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source of easy, widespread and up-to-date educational 
and professional information10. Continuous learning 
for health care professionals can further intensify the 
personal-professional development and expertise, 
and can also provide formal acknowledgement of 
the specialized skills 11. Time saving factor, online 
discussions, improved access to study resources are 
other reported advantages of e-learning 12.

Concern has been raised as adapting to e-learning 
could prove time consuming 13. E-learning is also 
criticized for eliminating interaction with tutor and 
peer 14. Also this approach to learning cannot address 
all areas of physiotherapy such as learning hands-on 
skills 14.

Dyrbye et al 2009 and Peacock et al 2007 
identified inadequate computer operating skills, 
time commitments, preference of learning style and 
interrupted flow of communication as the barriers 
to e-learning. Fear triggered by lack of required 
skills and knowledge about the technology has been 
identified as one of the greatest barrier 16. On the 
other hand strategies like time management, online 
communication etique�e, computer competence have 
been suggested to facilitate e-learning 15. 

Effectiveness of any learning program depends 
mainly on the experience reported by its users. 
Few studies have been conducted to identify how 
practically physiotherapists embrace e-learning 
17. Studies of Peacock et al 2007, Moore et al 2006 
and Mathur et al 2005 focused on perception of 
physiotherapists about e-learning; however the 
study population was Non-Indian so it is not 
legitimate to extrapolate the study findings to Indian 
physiotherapists who come from a different learning 
background. Thus the aim of conducting this study is 
to explore the perception of Indian Physiotherapists 
studying in UK about e-learning, highlight chief 
barriers and to determine ways to optimize successful 
implementation of e-learning in Indian physiotherapy 
curriculum. 

MATERIALS & METHOD

Study Design: This is a qualitative study where 
phenomenal approach to research was considered as 
it focalizes on exploring lived experience of several 
people about a concept or phenomenon 19. 

Sampling: Purposeful sampling method was 
utilized as it involves the selection of information 
rich sources 20. It allows studying broad range of 
subjects with different level of experience, distinctive 
knowledge or proficiency 21. 

A list of students enrolled in MSc Applying 
Physiotherapy program in January 2011 and 
September 2011 cohort was derived. On behalf of the 
researchers an e-mail invitation with the information 
sheet was sent to the students by the administration 
staff of Sheffield Hallam University. Students with 
less than 6 months experience were excluded as 
they might have insufficient exposure to e-learning. 
Participation in the study was autonomous. On 
meeting the participants were given a standardized 
explanation regarding the study. 

Data Collection: Face to face interviews 
were conducted. Topic guide included a mix of 
predesigned structured and semi structured open-
ended questions. Structured questions gathered 
details like age, demographic data, and level of 
computing skill. Open-ended questions focused on 
ease of access, benefits, expectation and satisfaction 
of e-learning further encouraging the participants to 
provide detailed information on the topic 22. 

Pilot study was conducted to acquire vital 
information regarding aspect of study demanding 
improvement 23. After three pilot interviews, 
amendments were made in the topic guide to improve 
its content validity. This data was not included in the 
main study. Data saturation method was used to 
determine sample size; it’s an appropriate method 
for researches in which suitable sample size is the 
outcome of extent and distribution of perception 
24. With the progress of the study new themes and 
categories stopped emerging, thus the data saturation 
was reached resulting in sample size of 7. 

Data Analysis: Transcribed interviews were read 
several times to derive themes relating to the positive 
and negative aspects of e-learning. Framework 
approach was used for data analysis; allowing data 
collection and analysis to be done simultaneously 25. 
Peer review and member checking targeted reliability 
and validity issues respectively 26,27.
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RESULT 

Table 1: Shows the demographic data of the participants 

PARTICIPANTS P1 P2 P3 P4 P5 P6 P7
AGE 25 26 24 26 25 25 25
SEX M M M F F M F
PREVIOUS ONLINE COARSE 0 0 0 0 0 0 0
ONLINE SKILLS I I I I I I I

P = Participants;  Online skills = Novice , Intermediate , Advanced

Outline of results presented in this section is 
extracted from the theme summaries and includes 
true quotations from the interview transcripts shown 
as participants’ coded name.

1. ATTITUDE TOWARDS E- LEARNING: 
Participants acknowledged a range of advantages of 
e-learning. 

Many participants acknowledged the time saving 
element of e-learning that helped them in acquiring 
wide range information in short time. 

“Well as I said that strength is basically the time 
factor, it saves a lot of time and in a small duration 
you can gather a lot of information pertaining to the 
topic that you want to get” (P2)

Few participants appreciated e-learning for the 
fact that there are no time boundaries to learning. 
Some participants appreciated self-paced learning 
nature of this mode of learning. The comment from 
the participant illustrates their independence of self-
selection of the study topic anytime in an e-learning 
environment.

“When I don’t want to learn a topic, I have that 
freedom to pick another topic and learn that and 
probably look through other things. (P4)

One participant also acknowledged it as a suitable 
learning approach for slow learners.

Some participants reported that e-learning is 
an easy accessible and easily available learning 
resource. 

“When I need to rush for my class or when I have 
something to give a quick look to I think e-learning is 
the best tool you have at that time” (P1)

Participants reflected on e-learning from both 
positive as well as negative perspectives. Positively, 
they appreciated the use of e-learning in providing 
new detailed information, such as: 

“I mean I just like… got a chance to update 
myself, got a chance to learn new things. I have 
gained huge knowledge, it has made me be�er” (P7)

However few participants also reported that the 
information available online is vast and vague. 

2. NEED FOR BLENDED APPROACH: 

Participants recognized that theoretical 
knowledge can be obtained online, while practical 
sessions are important to learn hands-on skills which 
play a vital role in physiotherapy:

“If the others are guiding us or teaching us, 
it would be quite helpful to learn the hands-on 
technique as compared to learning them online” (P3)

However one participant also reported a situation 
to present negative perception of practical sessions.

 “ suppose when we are in class and if a teacher 
or a tutor is doing some technique, sometime the 
drawback is that there are a lot of people around 
and you might not be able to learn the technique 
properly”  (P2)

A common opinion of the participants was 
absence of social interaction which is possible with 
class room learning. Participants reported importance 
of face to face discussions to exchange knowledge and 
assemble on each other’s ideas:

“.... when you sit with the bunch of people and 
discuss, new ideas always come up, new diagnosis 
and treatment protocols come up like that so it is 
always be�er to have combined learning approach 
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rather than just online”  (P7)

Many participants suggested the need for tutor’s 
feedback to correct the clinical practice and optimize 
learning by providing feedback on their practical 
technique:

“The feedback that you get from the tutor on spot 
is very important in my perspective because unless 
and until somebody corrects you, you are always 
going to practice the wrong thing” (P7)

They also demonstrated a focus on the necessity 
of blended learning approach to learning MSK skills, 
which involved both face to face and e-learning 
sessions. 

3. BARRIERS: Participants expressed a diverse 
opinion regarding the barriers encountered. 

Some participants presented awareness about the 
technical issues. Participants reported interrupted 
internet connection as the major technical challenge: 

“You know sometimes the internet connection 
may be slow or there may be some problems with the 
connection. So at times when you really need some 
study materials you might not be able to get it”. (P2)

Participants also reported barriers like poor 
computer access skills; problems regarding 
inaccessibility of blackboard site were also reported.

The e-learning environment presented challenges 
to receive support from the tutor and the peers; and 
establishing interaction with the peers that acted as 
a challenge for the participant to acquire knowledge 
through e-learning. 

“There were times when I did not understand 
anything which was a kind of frustrating because 
you don’t have someone who could provide you with 
proper explanation at that time” (P4)

Delayed response from the tutor was the concern 
reported by one participant.

Participants stated that e-learning method 
was challenging to accustom. Few mentioned the 
preference of traditional system of learning over e-
learning:

“The point that I basically dislike about e-
learning is that we are basically adapted to learning 

from books, so it is difficult to understand the process 
of e-learning.” (P1)

Participants also reported concern on the lack of 
real practical sessions that restricted their learning of 
hands-on skills.

Participants raised an issue about the costing 
and unavailability of certain important databases 
and articles, that becomes a barrier in making use of 
them:

“...but I don’t think that the physiotherapists in 
all the areas of the world are able to use databases as 
most of them are paid, some are only available if you 
are associated with some university” (P5)

4. FACILITATORS: Participants offered 
considerable number of solutions to optimize the 
learning process in e-learning environment.

Upgraded access to study materials: Participants 
grew to acknowledge the need of improvised, easy to 
access and unpaid online study materials:

“If basically all these resources are available 
along with the full text and if they are not paid, it will 
be highly beneficial for the students to understand 
and deal with them more efficiently” (P5)

Participants expressed the absolute 
imperativeness of easily available resources and 
identified importance of self motivation and 
willingness to use online approach to learning by 
developing satisfactory technological skills:

“It was a different kind of experience like I said 
you need a lot of self motivation to do it” (P4)

Few participants reported the need for basic 
interest in computer to be beneficial. Participants 
suggested the essentialness to possess basic computer 
and internet browsing skills to facilitate access to the 
study resources in required e-learning environment.

One participant recognized the significance of 
online group discussions to stimulate information 
exchange.

“There was one experience that I had where 
we used online discussion forums, so it was like a 
video chat kind of a thing, we all shared our ideas. 
It was very interesting because we learned a lot from 
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it. So that was one rare instance when I felt online 
discussion was a must” (P4)

DISCUSSION 

Reflection on Indian physiotherapist’s experience 
of e-learning revealed some chief issues of concern, 
themes derived in this study display uniformity with 
the literature.

Participants reported that e-learning is a flexible 
and desired approach for learning outside the class. 
Researchers have discovered that e-learning is 
beneficial as it offers a degree of flexibility and makes 
learning a self-paced approach1,18,15,28. Students’ 
response in the present study is in line with the 
literature. 

Clark et al 1994 stated that although there is an 
enhanced requirement for academic opportunity in 
NHS, there is reduced scope to discharge the staff 
for a�ending courses thus highlighting the need 
for a flexible mode of learning. E-learning provides 
the flexibility to incorporate education along with 
work30. Derbye et al 2009 reported that 88% of the 
students selected e-learning because of its flexibility 
and convenience, although students had previous 
e-learning experience which might have contributed 
towards their choice. In this study physiotherapists 
were new to this system of learning thus the comfort 
of using e-learning resources is more likely to 
influence their interest. 

In this study responses were inclined in favor 
of blended approach to learning. Blake et al 2009 
assessed the perception of nursing and midwifery 
staff where participants reported a mixed opinion 
on blended learning; found e-learning materials 
valuable and also appreciated the need of informative 
face to face lectures. It has been noticed that not every 
skill can be obtained through e-learning; face to face 
learning amalgamated with e-learning is required 
for effective knowledge delivery1,18,31. Furthermore, 
dissimilarity of response was noticed in this study as 
some participants’ reported it more appropriate for 
receiving theoretical knowledge. As the participants 
are musculoskeletal physiotherapists, it places a 
high demand for the need of practical sessions to 
acquire good hands-on skills. However e-learning 
is considered more desirable for cognitive learning 
32,33,34. Thus the need of accessing the e-learning 

resources might depend on the type of knowledge 
the physiotherapists want to acquire. 

Participants reported technological challenges 
such as interrupted internet access and limited 
computer skills, a barrier. In the study by Mathur 
et al 2005 on Canadian physiotherapists found that 
Physiotherapists with be�er access to computer and 
internet were probably more interested in e-learning.  
All participants in our study had intermediate 
computer skills; however individuals with advanced 
skills might easily access e-learning resources and 
thus take more advantage of the available study 
materials. 

 Researchers have discovered that technical issues 
concerning internet glitches prevent the students 
from making use of the online study materials 18,1,12,15. 
Limited access to the study resources might force 
the learners to presume that these resources might 
be difficult to access or might not be appropriate for 
their field of interest.

Participants encountered difficulty to comply 
with e-learning; the findings demonstrate similarity 
with the literature 18,1,15. In the present study it might 
be related to the hesitation of the participants in using 
e-learning materials because of their adaptation to 
traditional learning system this further explains that 
despite of having the intermediate computer skills, 
they still faced trouble. 

Moore et al 2006 reported, 33% of rehabilitation 
students stated that e-learning assisted in ameliorating 
their computer skills. Although our study did not 
assessed the improvement in computer skills after 
undertaking e-learning, probably the participants 
in this study might have developed confidence and 
improved computer skills sometime after beginning 
the use of e-learning. A supplementary study in this 
field could target on the improvement of computer 
skills after undertaking e-learning. 

Other issue arose was the lack of tutor-peer 
support and interaction. Studies indicate that 
e-learning fails to compensate for the personal 
interactions and discussions offered by face to face 
learning 18,1,28 and presents with difficulty in sharing 
the ideas and acts as a barrier in forming peer 
relationships 15. Participants reported that e-learning 
prevents face to face discussion and there is nobody 
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to provide explanation when needed, which affects 
understanding of the subject. The findings of this 
study comply with the findings of Moore et al 2006 
who reported that 45% of the participants raised the 
issue of feeling disconnected which interfered with 
their process of acquiring knowledge. In our study 
participants were adapted to Indian style of learning 
that focuses on face to face learning thus their 
willingness to accept this new method of learning 
might influence their perceptions. 

Increasing demand of online courses in the field 
of healthcare and research shows that e-learning 
could be implemented successfully 35. This study 
has academic, research and clinical implications. 
This study might promote the use of e-learning in 
India and will provide updated knowledge, which is 
elementary to clinical reasoning and decision making 
and thus is the key to professional development. The 
clinical decisions made by the physiotherapists will 
be backed-up with research evidences 36; thus may 
foster evidence based practice which may intern 
improve the patient centered care. 

Strengths: This study used data saturation method 
to determine sample size; too small sample size fails 
to provide reliable results on the contrary a very large 
sample size involves unnecessary utilization of time 
and funds 37. Hence using data saturation method 
assisted in producing study findings without making 
unnecessary resource utilization. 

Peer review and member checking methods 
were used to target reliability and validity issues 
respectively. Member checking omits inaccurate 
interpretation of participant’s comments thus ensures 
validity of the findings 27. On the other hand peer-
review maximized the reliability of the data analysis 
by minimizing the researcher bias 26. 

Limitations: Batch antecedent to January 2011 
cohort and those infrequent users of e-learning 
resources were not included, thus the study collects 
data from the under-represented population. 
Argument concerning the exclusion of students with 
less than 6 months e-learning experience could be 
raised. As appropriately diverse samples were not 
used, it could be a reason of early data saturation 
further influencing the research findings. 

With in-depth interview, study results cannot 

be generalized owing to small sample size and not 
considering random sampling method 38. Also as 
face-to-face interviews were conducted, participants’ 
responses might be biased to prove themselves 
socially desirable thus affecting the data quality.

For further research in this area we recommend 
considering a qualitative study design with bigger 
and diverse sample size using random sampling 
method; this might help to elaborate on results of the 
present study. 

CONCLUSION 

The results of the study have supplemented 
the benefits of e-learning in context of the Indian 
physiotherapy curriculum. Positive responses and 
interests of participants in using e-learning resources 
indicate that this area of learning demands further 
research. It appears that e-learning will be well adapted 
as an approach in delivering advanced knowledge 
and skills in physiotherapy. It would also promote 
Continuous Professional Development and Evidence 
Based Practice amongst the Indian physiotherapists. 
Indian physiotherapy students appraised the benefits 
of online study resources as an approach to addendum 
with face to face system of learning. It is anticipated 
that e-learning will become amalgamated widely in 
Indian physiotherapy curriculum, but for this to be 
implemented it is fundamental to give considerations 
to the implications of e-learning on knowledge and 
practice of physiotherapy.
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ABSTRACT 

Objective: To find the effect of occupational therapy intervention program using cognitive-perceptual 
and perceptual-motor activities on visual perceptual skills in children with cerebral palsy. Methods:30 
children were selected who were diagnosed as cerebral palsy. All children were administered MOTOR 
FREE VISUAL PERCEPTION TEST, they underwent  occupational therapy intervention program using 
cognitive-perceptual and perceptual-motor activities 5 days a week for 6 weeks. Pos�est evaluation 
was done after 6 weeks following the therapy program. Results: There is statistically significant 
(p value<0.05) difference between pre and post interventions for raw score and perceptual age. 
Conclusion: Occupational Therapy intervention emphasizing on cognitive-perceptual and perceptual 
motor training is effective for improving visual perceptual abilities in Cerebral Palsy children.

Keywords: visual perception, cognitive-perceptual and perceptual-motor activity, cerebral palsy.

INTRODUCTION 

Visual perception is defined as the  p r o c e s s 
responsible for the reception (sensory functions) 
and cognition (specific mental functions) of visual 
stimuli1. Visual perception is a high-order system 
that allows people to perceive a world beyond 
their  bodies and plan a vast range of different 
actions2. Visual perception is highly responsible 
for a child’s interaction with the environment and 
plays a leading role in his/her mental development3. 
Visual perceptual deficits also can influence 
children’s areas of occupation, such as activities 
of daily living, education, work, play, leisure, 
and social participation4. Occupational therapist 
has used concepts from the various disciplines to 
develop guidelines for intervention related to visual 
perceptual dysfunctions in children and adults5. 
Visual perception is major intervention emphasis 
of occupational therapists working with children6. 
Ruf-Bachtiger (1989) has reported the enormous 
importance of evaluating some visual perceptual 
skills, to be�er understand children with visual 

perception problems and to develop more effective 
treatment methods7. As far as our best knowledge, 
there is no documented intervention study addressing 
the above mentioned visual perceptual problem areas 
in a comprehensive way among the children with 
cerebral palsy. 

MATERIAL & METHOD 

This study is an experimental, prospective study 
design.30 participants were randomly selected. 
Baseline evaluation: It was done once the patient 
fulfilled the inclusion criteria. Post intervention: It 
was done after 6 weeks of intervention. 

Inclusion criteria; 

Children with Cerebral palsy who are a�ending 
school & who have good vision.

Both sexes 

Ability to follow general verbal instructions 

Age 4 to 12 years 

DOI Number: 10.5958/0973-5674.2016.00083.6 
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Exclusion criteria 

Children who have poor si�ing balance 

Severe involvement of hand 

Each participant evaluated by MOTOR-FREE 
VISUAL PERCEPTION TEST19 

The MVPT is designed to assess the visual-
perceptual strengths and weaknesses of children 
aged 4 years through 11 years 11 months.

The MVPT is 36 items, individually administered 
multiple-choice test of visual perception. The only 
response required from subject is that, he points to 
one of the four alternatives that he feels is correct 
response. 

Intervention group will be administered 
occupational therapy intervention program using 
cognitive-perceptual and perceptual-motor activities 
5 days a week for 6 weeks8. Post test evaluation was 
done after 6 weeks following the therapy program.

OCCUPATIONAL THERAPY INTERVENTION 
PROGRAM 

Intervention program was developed on the 
basis of therapeutic principles of cognitive perceptual 
training and motor perceptual training.

Spatial relationship

Building blocks

Zigzag puzzles 

Puzzle boards

Dot to dot fun 

Find the biggest and smallest pictures or blocks 

1. PUZZLE

Visual discrimination

Spot the difference  

Matching cards 

Finding the pair 

Le�er search 

Cross odd one 

Figure ground perception

Finding hidden pictures 

Counting from overlapping pictures 

Puzzle boards 

Visual closure

Match the shadow  

Matching complete figures with incomplete 
figures 

2. SHADOW PUZZLE

SPOT THE DIFFERENCE

Visual memory

For visual memory following strategies are used 

Chunking – organizing information into smaller 
units. 

Maintenance rehearsal - Helps the child to hold 
information in his or her short-term memory. 

3. MEMORY GAMES

Also, a set of activities were given from “Training 
activities for visual perceptual skills” published by 
Saera (solutions for learning and research), available 
through internet8.

This individualized intervention program was 
addressing the individual treatment needs of the 
child. Intervention program was carried out for 60 
minutes, five times a week for 6 weeks. At the end of 
6th week, post intervention assessment was done.
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4. FINDINGS

Statistical analysis was done by calculating 
Mean value of raw score, and perceptual age. For the 
purpose of statistical analysis, Perceptual age (year) 

was converted into months. Difference between 
mean of pre and post interventions of raw score and 
perceptual age was found out. Related‘t’ test was 
used to compare pre and post intervention scores 

within the group and between the groups. P value less than or equal to 0.05 was considered as significant. 

TABLE 1) COMPARISON OF RAW SCORES AND PERCEPTUAL AGE PRE AND POST 
INTERVENTION

N Mean S.D t Value P value

Raw score

PRE 30 16.50 5.85
15.0666 0.0001

POST 30 21.23 5.62

Perceptual Age

PRE 30
59.97
(5 Y)

13.10

7.7850 0.0001
POST 30

74.00
(6 Y 2 M)

19.52

TABLE 2) COMPARISON OF DIFFERENCE OF MEAN VALUE OF RAW SCORE IN DIFFERENT 
AGE GROUPS 

AGE GROUP S.NO PRE POST DIFFERENCE MEAN OF 
DIFFERENCE S.D t value P value

4 Yrs- 7 Yrs 11 
months

1 9 13 4

4.29 1.61

1.6451
0.1111

2 8 13 5

3 11 15 4

4 12 14 2

5 10 14 4

6 9 14 5

7 14 17 3

8 17 19 2

9 16 22 6

10 18 22 4

11 10 18 8

12 13 19 6

13 10 15 5

14 22 24 2

15 11 16 5

16 12 17 5

17 24 27 3

8 Yrs- 11 Yrs 11 
months

1 18 24 6

5.31 1.75

2 12 20 8

3 22 28 6

4 21 25 4

5 25 29 4

6 26 29 3

7 26 29 3

8 15 22 7

9 24 28 4

10 24 30 6

11 18 26 8

12 22 26 4

13 16 22 6
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TABLE 2a) COMPARISON OF DIFFERENCE OF MEAN VALUE OF PERCEPTUAL AGE IN 
DIFFERENT AGE GROUPS 

AGE GROUP S.NO PRE POST DIFFERENCE MEAN OF 
DIFFERENCE S.D t value P value

4 Yrs- 7 Yrs 11 
months

1 48 48 0

7.94 5.34

5.2902 0.0001

2 48 48 0

3 48 54 6

4 48 51 3

5 48 51 3

6 48 51 3

7 51 60 9

8 60 65 5

9 57 72 15

10 62 72 10

11 48 62 14

12 48 65 17

13 48 54 6

14 72 80 8

15 48 57 9

16 48 60 12

17 80 95 15

8 Yrs- 11 Yrs 11 
months

1 62 80 18

19.15 6.26

2 48 60 12

3 72 98 26

4 70 83 13

5 83 104 21

6 89 104 15

7 89 104 15

8 54 72 18

9 80 98 18

10 80 108 28

11 62 95 33

12 72 89 17

13 47 72 15
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TABLE 3) COMPARISON OF DIFFERENCE OF MEAN OF RAW SCORE IN QUADRIPLEGIA AND 
DIPLEGIA CHILDREN.

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE OF 

MEAN S.D t VALUE P VALUE

Quadriplegia

1 17 19 2

4.25 1.39

0.7983 0.4341

2 22 26 4
3 10 15 5
4 14 17 3
5 22 28 6
6 16 22 6
7 10 14 4
8 18 22 4

Diplegia

1 18 24 6

4.79 1.58

2 13 19 6
3 26 29 3
4 21 25 4
5 24 27 3
6 16 22 6
7 9 13 4
8 9 14 5
9 8 13 5
10 22 24 2
11 25 29 4
12 10 18 8
13 24 30 6

14 11 16 5

TABLE 3a) COMPARISON OF DIFFERENCE OF MEAN OF PERCEPTUAL AGE IN QUADRIPLEGIA 
AND DIPLEGIA CHILDREN.

TYPE OF
INVOLVEMENT

S.NO PRE POST DIFFERENCE DIFFERENCE OF 
MEAN S.D t VALUE

P 
VALUE

Quadriplegia

1 60 65 5

11.38 7.61

0.3449 0.7338

2 72 89 17

3 48 54 6

4 51 60 9

5 72 98 26

6 57 72 15

7 48 51 3

8 62 72 10

Diplegia

1 62 80 18

12.57 7.94

2 48 65 17

3 89 104 15

4 70 83 13

5 80 95 15

6 57 72 15

7 48 48 0

8 48 51 3

9 48 48 0

10 72 80 8

11 83 104 21

12 48 62 14

13 80 108 28

14 48 57 9
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TABLE 4) COMPARISON OF DIFFERENCE OF MEAN OF RAW SCORE IN QUADRIPLEGIA AND 
HEMIPLEGIA CHILDREN

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE  

OF MEAN S.D t-value P- 
value

Quadriplegia

1 17 19 2

4.25 1.39

0.9226 0.3719

2 22 26 4

3 10 15 5

4 14 17 3

5 22 28 6

6 16 22 6

7 10 14 4

8 18 22 4

Hemiplegia

1 24 28 4

5.13 2.30

2 18 26 8

3 26 29 3

4 12 20 8

5 11 15 4

6 12 17 5

7 12 14 2

8 15 22 7

TABLE 4a) COMPARISON DIFFERENCE OF MEAN OF PERCEPTUAL AGE IN QUADRIPLEGIA 
AND HEMIPLEGIA CHILDREN

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE 

OF MEAN S.D t-value P- value

Quadriplegia

1 60 65 5

11.38 7.61

1.0039 0.3325

2 72 89 17

3 48 54 6

4 51 60 9

5 72 98 26

6 57 72 15

7 48 51 3

8 62 72 10

Hemiplegia

1 80 98 18

15.63 9.24

2 62 95 33

3 89 104 15

4 48 68 20

5 48 54 6

6 48 60 12

7 48 51 3

8 54 72 18
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 TABLE 5) COMPARISON OF DIFFERENCE OF MEAN OF RAWSCORE IN HEMIPLEGIA AND 
DIPLEGIA CHILDREN.

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE OF 

MEAN S.D t-value P-value

Hemiplegia

1 24 28 4

5.13 2.30

0.4115 0.6851

2 18 26 8
3 26 29 3
4 12 20 8
5 11 15 4
6 12 17 5
7 12 14 2
8 15 22 7

Diplegia

1 18 24 6

4.79 1.58

2 13 19 6
3 26 29 3
4 21 25 4
5 24 27 3
6 16 22 6
7 9 13 4
8 9 14 5
9 8 13 5
10 22 24 2
11 25 29 4
12 10 18 8
13 24 30 6
14 11 16 5

TABLE 5a) COMPARISON OF DIFFERENCE OF MEAN OF PERCEPTUAL AGE BETWEEN 
QUADRIPLEGIA AND DIPLEGIA CHILDREN.

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE OF 

MEAN S.D t- value P- value

Hemiplegia

1 80 98 18

15.63 9.24

0.8184 0.4227

2 62 95 33

3 89 104 15

4 48 68 20

5 48 54 6

6 48 60 12

7 48 51 3

8 54 72 18

Diplegia

1 62 80 18

12.57 7.94

2 48 65 17

3 89 104 15

4 70 83 13

5 80 95 15

6 57 72 15

7 48 48 0

8 48 51 3
9 48 48 0
10 72 80 8

11 83 104 21

12 48 62 14

13 80 108 28

14 48 57 9
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DISCUSSION

There is evidence in the literature that visual 
perceptual deficits can be remediated for both, 
children who are healthy and children with cerebral 
palsy9. Tsai et al (2008) have reported that learning 
of visual perceptual skills can be improved through 
practical experience. It is, in the same way that 
children learn to extract relevant information from 
their environment through certain activities10. 
Warren (1993a) presented a developmental frame 
work based on a bo�om-up approach to evaluation 
and treatment of visual perception5. In this study, 
similar approach was used, finding children’s level 
based on hierarchical model of visual perception and 
intervention was focused on that level.

COMPARISON OF PRE AND POST 
INTERVENTION SCORES:

Table 1) shows that there is significant 
improvement after the occupational therapy 
intervention using cognitive-perceptual & 
perceptual-motor activities on visual perception 
skills of children with cerebral palsy.  These results 
are evident with previous research that visual 
perception can be enhanced through occupational 
therapy intervention using cognitive perceptual 
& perceptual-motor activities for children with 
ADHD11. 

James N. Jacobs (1968) used the Frosting program 
(draw line to target, find hidden pictures) to improve 
the visual perception and concluded that frosting 
program did increase the scores of visual perception12, 
in this study also similar type of activities were used 
for the intervention. 

 Judith E Deutsch (2008) used computer games 
for intervention; he believed that these games 
are representative of real-world environment 
and required extracting relevant features from 
background information, and he also thought that 
visual perception skills are practiced while playing 
these games13.Though computer games are not 
used in this study, real world situations and games 
like puzzles and mazes were used. These games 
have equally been effective in improving cognitive-
perceptual and perceptual-motor activities of children 
with cerebral palsy.

AGE WISE COMPARISON OF PRE AND POST 
INTERVENTIONS 

Table 2 shows that   there is difference in scores 
of visual perception between younger and older 
age group. This can be seen by the table 2 and table 
2a though the raw score does not show significant 
difference but perceptual age shows significant 
difference between age groups. On closer probing, it 
was seen that children in older age group had be�er pre 
intervention scores than their younger counterparts. 
Post intervention they have not improved as much 
as their older counterparts.  Younger children 
are developmentally behind than older children 
and probably further increase in duration of the 
intervention could have brought a progress in their 
post intervention scores. Naomi Josman et al (2006) 
reported in their study that second grade children 
performed be�er than first grade children and first 
grade children performed be�er than kindergarten 
children in visual perceptual skills14. 

Children in older age group experience the 
environmental challenges much more than the 
younger children and therefore have ability to 
practice their visual perceptual skills be�er than 
younger children. 

Comparison of pre and post scores of 
Quadriplegic, Diplegic and Hemiplegic CP 
children

From the table 4, hemiplegic children have 
shown be�er improvement than diplegics and 
quadriplegics. A definite association was found 
between disorders of postural mechanism and visual 
perception15. Motion integrates the somatosensory 
and visual experience. Hence quadriplegics with poor 
postural mechanisms showed lower raw scores and 
perceptual ages. Environmental demands are known 
through meaningful sensory stimuli and responses 
are adaptive15, these demands result in purposeful or 
goal directed responses as was evident with diplegics 
and hemiplegics.

In the current study there was significant effect 
of occupational therapy intervention using cognitive-
perceptual and perceptual-motor activities on visual 
perceptual skills. 
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CONCLUSION

Occupational Therapy intervention emphasizing 
on cognitive-perceptual and perceptual motor 
training is effective for improving visual perceptual 
abilities in Cerebral Palsy children.

Hemiplegic and diplegic CP children show be�er 
progress with intervention than quadriplegic CP 
children.
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ABSTRACT

Background: Stress is a natural physical response to    perception of a stimulus. As the body responds 
in various forms to stress, certain predictable changes occur which may be positive or negative.  

Aims -  To  evaluate  and  compare the  effect  of  aerobic  exercises,  yoga  and  mental  imagery  on  
stress  in  college  students.

Method: 90 participants were randomly allocated to 3 groups.  Group A  received  aerobic  exercises, 
Group  B  yoga  and  group  C  mental  imagery. Demographic  data  of  each  participant  were  obtained  
& intervention  was  given  for  45minutes/day  for  4 days/week  for  2  week.  Hassel’s scale, Uplifts 
scale and Lakaev Academic Stress Response Scale were used as outcome measures for pre and post 
intervention respectively.

Results: Significant reduction in stress was seen in all 3 groups. When between groups analyses were 
done, there was statically significant improvement in Group C as compared to other two groups.  
Significant  changes  were  found  in  outcomes in  mental  imagery  and  aerobic  exercises  while  there  
was  no  significant changes  in  Blood Pressure  &  respiratory  rate  in  yoga group.  

Conclusion: The  present  study  concludes  that  aerobic  exercises,  yoga  and  mental  imagery  helps  
in  reduction  of  stress.  Mental imagery was proved to be effective as compared other methods. 

Keywords – Stress, Aerobic exercises, Yoga, Mental Imagery, Hassel’s and Uplifts scale, Lakaev Academic 
Stress Response Scale.

INTRODUCTION 

Stress  is  a  natural  physical  response  to    
perception  of  a  stimuli. When  a  stressor (triggers  
or  stimuli  that  produces  stress)  is  perceived  by  the  
body  it  responds  with  the  flight  or  fight  reaction.  
The  pituitary  gland  releases    adrenocorticotrophic  
hormone  (ACTH)  hormone  into  the  bloodstream, 
which  stimulates  the  adrenal  glands  to  
produce  adrenaline (epinephrine),  noradrenaline 
(norepinephrine)  and  cortisol, collectively known  
as  “stress  hormones”.  These  hormones  enable  us  
to  stay  sharp  and   focused,  speed  up  the  reaction  
time  and  temporarily  boosts  an  individual’s  
strength1. Common  causes  of  stress  in  college  
students  include;  greater  academic  demands,  peer  
pressure,  changes  in  family  relations  and  one’s  
social  life, making the individual more vulnerable 

to  depression2. Stress  can  cause  immediate effects  
like  increased  heart  rate  &  blood   pressure,  
anxiety,  panic  a�acks  etc. and  long  term  effects  
like   hypertension,  myocardial  infarction,  stroke,  
memory  loss  etc3.

In  the  present  study  effectiveness  of  aerobic  
exercises,  yoga  and  mental  imagery on stress 
management was  compared in  college  students.  
Aerobic  exercises,  is  the  rhythmical  contraction  and  
relaxation  of  large  muscle  masses  over  an  extended  
time4.  Studies have reported  stress  reduction  in  
depression and anxiety following  aerobic  exercises5,6 
leading  the  union  of  the  individual  psyche  with  
the  transcendental  self7.  Yoga therapy also showed 
significant stress reduction in epileptic patient8 and 
sportsperson9 respectively.  

Mental  imagery  is  cognitively  reproducing  or  
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visualizing  an  object,  scene  or  sensation  as  thought  
it  were  occurring  in  overt,  physical  reality. Studies 
suggested  that imagery techniques can  reduce  stress  
by elevating the  immune  system  thus  inducing  
relaxatio10.  

Although few studies are available to reduce 
stress, they have incorporated various techniques. 
Literature available in reducing stress in college 
student is sparse. To the best of our knowledge the 
comparative study between mental imagery, yoga 
and aerobic exercise is lacking. So, the objective of the 
study was to determine the effect and compare the 
effect of Aerobic exercises, Yoga, Mental Imagery on 
stress. The secondary objective was to study the effect 
of the above intervention on vital parameters. 

METHODOLOGY: After the approval from the 
institutional ethical commi�ee.  105  college  students  
from  various  Institutes  were  randomly  screened  
for  stress  using  Lakaev Academic Stress Response 
Scale (LASRS). It consists of total 22 questions of 4 
domains that are affective, behavioral, psychological, 
and cognitive. The participants rate how much time 
they experience the symptoms on a 5 point Likert 
scale. It has sound psychometric properties.11 Subject 
with score more than 50 on LASRS and age between 
18 to 25 years were included in the study. 

Exclusion criteria were exam going student, BMI 
less than 16kgs/mtr2, mental illness, any preexisting 

or acute medical condition. Consent  was  taken  from  
90  participants  who  fit  into  the  inclusion  criteria. 
Demographic data of each participant were obtained. 
All the participants were randomly allocated using 
envelop method into 3 groups. Each group consisted 
of 30 participants.  Group A  received  aerobic  exercises 
in form of Warm-up  exercises for 10minutes,  interval  
training  30 minutes and cool  down  period 5minutes.12 

Group  B was treated with yoga, which included 
warm-up exercises for 10minutes, 20 minutes yoga 
and 15 minutes  Shavasana.13 Group C was treated 
with mental  imagery which consisted 10minutes of 
relaxation & mental imagery 35 minutes.14 For all 3 
groups, intervention  was  given  for  45minutes/day  
for  4 days/week  for  2  weeks. The outcome measures 
were assessed before commencing the treatment and 
at the end of the study duration. Outcome measures 
used were Hassles and Uplifts scale and LASRS. The 
vitals were also assessed before and after completion 
of program which included pulse rate, respiratory 
rate and blood pressure. Pulse rate was obtained 
by palpation method. RR was obtained by counting 
number of chest rise and Systolic blood pressure (SBP) 
and Diastolic blood pressure (DBP) was measured 
using digital BP machine.The Hassles scale consists of 
over 118 items hassles are the irritant which can range 
from minor annoyances to fairly major problems, 
pressures or difficulties. The uplifts scale consist of 
the 136 events, which may be the source of peace, joy 
or satisfaction.15
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STATISTICAL ANALYSIS 

Series of analysis were performed by using SPSS 
16 version. The significance level was p<0.05. Mean 
and standard deviation (SD) of demographic variable 
(age, BMI) of all 3 groups were obtained. t-test was 
used to assess the significance level of each outcome 
between pretest and post test score. The pretest score 
and post test score of all 3 groups were tested for the 
significance with ANOVA. Pair wise comparisons 
were done with Tukeys multiple post hoc procedures 
for significance between groups.

RESULTS

Total 90 participants, 30 in each group were 
studied and data was analysed. The mean age of 
participants in group A, group B and group C were 
21.4±2.59, 22.43±1.35 and 22.1±2.12 respectively. In 
group A 19 were male 11 were female, in group B 

3 male 27 female and Group C 4 male and 26 were 
female respectively. Mean BMI of participants were 
22.54±3.82 in group A, 22.76±4.45 in group B and 
22.76±4.38 in group C. (TABLE 1)

Table 1: Demographic data of the participants.

Demographic 
characteristic Group A Group B Group C

Age 21.4±2.59 22.43±1.35 22.1±2.12
Gender 
Male 
Female 

19
11

3
27

4
26

BMI 22.54±3.82 22.76±4.45 22.76±4.38

Significant changes were observed in Hassels, 
Uplifts and LAKAEV, when comparison was done 
within the pre-test and post test score. When 3 groups 
were compared at pre-test and post test score by 
ANOVA, it showed no significant differences except 
the pretest score of UPLIFTS was significant. ( TABLE 
2). 

Table  2: Pre and post-test Comparison of scores between  three  groups (A,B,C)  and  Hassel’s, Uplifts 
and  Lakaev  scores.

Outcome Measures Group Pre test Post test p- value 

HASSELS Scores

A 58.5±19.1 42.7±14.1 0.0001*

B 55.1±11.1 43.3±8.1 0.0001*

C 56.9±12.5 41.3±10.1 0.0001*

F- value 0.41 0.248

p- value 0.66 0.78

UPLIFTS Scores

A 52.8±11.1 65.2±10.6 0.0001*

B 58.9±12.6 67.6±12.9 0.0001*

C 62.1±10.5 66.7±15.3 0.0001*

F-value 5.068 0.258

p- value 0.0083* 0.77

LAKAEV Scores

A 54.7±7.6 42.5±6.1 0.0001*

B 56.9±9.2 43.5±7.1 0.0001*

C 57.1±7.9 43.1±9.2 0.0001*

F- value 0.7691 0.13

p-value 0.46 0.87

We observed a significant difference in all the 
vitals that were recorded between the pretest and 
post test scores. When comparison was done between 
the pretest and post test score by ANOVA, there was 

difference in pulse rate and respiratory rate in pre test 
score between the groups. Pos�est comparison & all 4 
vitals that were assessed were significant.(TABLE 3)
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Table  3: Comparison  between  three  groups (A,B,C)  and  SBP,  DSP,  pulse  rate  and  respiratory  
rate.

Outcome Groups Pre test Post test p- value 

SBP

A 120.7±5.7 123.5±4.6 0.0001*
B 121.2±4.5 120.7±2.7 0.0001*
C 122.3±3 119.1±2.6 0.0001*
F- value 0.976 12.31
p- value 0.38 0.0001*

DBP

A 79.8±5.5 81.9±3.6 0.0001*
B 79.3±5 80.9±3.8 0.0001*
C 80.6±4.6 77.4±3.8 0.0001*
F-value 0.53 11.81
p- value 0.59 0.0001*

Pulse rate

A 75.1±3.3 78.2±2.5 0.0001*
B 74.6±2.7 76.1±2.3 0.0001*
C 77±4.3 74.4±3.5 0.0001*
F-value 3.88 13.46
p- value 0.0247* 0.00001*

Respiratory rate 

A 19.9±2.5 23.3±2.1 0.0001*
B 20.7±2.3 20.4±1.9 0.0001*
C 21.4±2.1 18.7±2.4 0.0001*
F-value 3.28 35.45
p- value 0.042* 0.0001*

Pair wise comparison of all outcome measures were done, which showed significant difference between the 
group A Vs C in uplifts, group A Vs B and group A Vs C in SBP. There was a difference in DBP between group 
A Vs C and group B Vs C. With respect to pulse rate and respiratory rate there was a significant differences 
between all the groups. (TABLE 4)

 Table 4: Pair wise comparison of the entire outcomes between the groups by Tukey’s multiple post hoc 
procedures.

OUTCOME GROUP P1 P2 P3

HASSEL’S SCALE
A vs B 0.6360 0.9774 0.0920
A vs C 0.9039 0.8801 0.9909
B vs C 0.8806 0.7725 0.1211

UPLIFTS SCALE
A vs B 0.1041 0.7571 0.1564
A vs C 0.0067* 0.8970 0.0006*
B vs C 0.5347 0.9614 0.1059

LAKAEV SCALE
A vs B 0.5633 0.8587 0.8144
A vs C 0.5061 0.9540 0.6049
B vs C 0.9954 0.9704 0.9358

SBP
A vs B 0.9172 0.0062* 0.0131*
A vs C 0.3671 0.0001* 0.0001*
B vs C 0.6025 0.1995 0.0500*

DBP
A vs B 0.9120 0.5559 0.9436
A vs C 0.8130 0.0001* 0.0013*
B vs C 0.5644 0.0016* 0.0036*

Pulse  rate
A vs B 0.8989 0.0154* 0.0229*
A vs C 0.0833 0.0001* 0.0001*
B vs C 0.0290* 0.0560 0.0001*

Respiratory rate
A vs B 0.3078 0.0001* 0.0001*
A vs C 0.0330* 0.0001* 0.0001*
B vs C 0.5302 0.0063* 0.0059*
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DISCUSSION

Stress  is  defined  as,  “ a  set  of  events  in  the  
social  milieu  which  modify  steady  state  conditions  
so  as  to  activate  adaptive  mechanisms”16.  The  
present study  was  aimed  to  evaluate  and  compare  
the  effectiveness  of   aerobic  exercises,  yoga  and  
mental  imagery  on  stress and vital parameters  in  
college  students.

In  the  present  study,   stress  reduction  was  
seen   in  normal  population  of  age  group  18-25  
years. Systolic  BP,  diastolic  BP,  pulse  rate  and  the  
respiratory  rate  also  showed  significant  changes. 
The probable reason could be a�ributed to aerobic 
exercises. These exercises benefit  the  individual  by  
strengthening  the  muscles  involved  in  respiration,   
by facilitating  the  flow  of  air  in  and  out  of  the  
lungs. Thereby improving  oxygen level and the  
pumping  efficiency  which  together  is  called  as  
aerobic  conditioning. This helps in improving mental 
health & reducing stress17.

Significant  changes    were  found  in  Hassel’s  
and  Uplifts  scale  and  pulse  rate  in  the  present  
study  when  yoga  therapy  was  administered  to  
the   college  going  students.  Strong correlation 
exists between yoga and hormone regulation.  It  is  
already  demonstrated  in  a  study  that  the  levels  
of  cortisol is  reduced  after  yoga  thus  reducing  
stress  and  anxiety18. Yoga  also  stimulates  endocrine  
and  nervous  system  which  further  regulates  
hypothalamic-pituitary- adrenal  axis  indirectly  
reducing  stress19,20.

Following mental imagery changes  were  also 
noted  in the stress levels,  blood  pressure,  pulse  
rate  and  respiratory  rate.  Following MI, there is 
increase  in  cerebral  metabolic  rate  leading  to  
increased  cerebral  blood  flow  and  oxygen  supply  
and  inducing  relaxation. It also helps in keeping the 
neuroanatomical circuits functional.  Another reason 
could be  because of the influence of MI on emotional  
systems  as  well  as  there  can  be  overlapping  of  the  
signals  with  process involved  in  mental  imagery  
and  this  perception  leads  to  response.  This  can  be  
considered  as  an  important  reason  for  significant 
reduction  of  stress in  response  to  mental  imagery  
intervention, as compared to aerobic exercise and 
Yoga.

Relaxation  was  given  in  yoga  therapy  and  
aerobic  exercises,  through  cool  down  period  .  In  
mental  imagery  participant  relaxed  in  his  or  her  
comfortable  position  throughout  the  session,  with 
positive instruction which contributed  to  maximises 
the   relaxation.  Positive instructions followed by 
positive perception leaded to positive response 
among the participant. Major limitation faced by 
investigator was that the long term effects of this 
study were not monitored because of participant’s 
preoccupation.

CONCLUSION 

The  present  study  concludes  that  aerobic  
exercises,  yoga  and  mental  imagery  are beneficial  
in  reduction  of  stress.  Mental  imagery  was  proved  
to  be  more   effective  as  compared  to  aerobic  
exercises  and  yoga  in  terms  of   stress  management  
in  college  students. 

Clinical implication: Results of the present study 
can be utilised as an adjunct therapy for management 
of stress and to reduce its consequences.
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ABSTRACT

Background: Supraspinatus tendinitis is a common condition faced by general population. In clinical 
se�ing it is treated by conservative treatment and physiotherapy. Ultrasound therapy, Low Level Laser 
Therapy (LLLT) and mulligan’s mobilization are the treatment of all approaches. 

 Intervention is directed towards resolving each impairment or activity limitations identified in physical 
therapy examination. Currently, most author advice conservative (non operative) intervention which 
consists of manual therapy and pain reliving modalities.

Objective: To compare the effectiveness among the LLLT with Mulligan’s mobilization and Ultrsound 
with Mulligan’s mobilization.

Method: 50 patients of age group between 20 to 60 years with supraspinatus tendinitis  were assigned 
into two treatment groups. Group A was treated with low level laser therapy with mulligan’s 
mobilization (MWM) by physiotherapist, while Group B was treated with ultrasound therapy with 
mulligan’s mobilization  by physiotherapist  for 8 weeks with 5  sessions per week. The outcomes 
were evaluated with visual analogue scale (VAS) and goniometery measurement   prior and after the 
treatments.

Results: The results showed that both the groups were effective in treatment of acute supraspinatus 
tendinitis. Statistical analysis shows that there is reduction in pain and increase in ROM of shoulder  by 
both the group; however the inter group comparison showed that group B higher effect in reduction of 
pain and the increasing the ROM of shoulder than group A.

Therefore alternative hypothesis is selected and null hypothesis is rejected.

Conclusion: This study leads to the conclusion that US therapy with mulligan’s mobilization (MWM) 
is more effective than LLLT with mulligan’s mobilization (MWM) to reduce pain and increase ROM of 
shoulder  in treatment of acute supraspinatus tendinitis.

Keywords:Supraspinatus Tendinitis; Low Level Laser Therapy, Ultrasound Therapy, Mulligan’s mobilization 
and Movement With Mobilization.

INTRODUCTION

The common belief is that impingement of 
the supraspinatus tendon leads to supraspinatus 
tendonitis (inflammation of the supraspinatus/rotator 
cuff tendon and/or the contiguous peritendinous 
soft tissues), which is a known stage of shoulder 

impingement syndrome (stage II) as described 
originally by Neer in 1972. Pain, muscle weakness, 
restricted ranges of motion and soft tissue crepitus 
are generally present (Neer 1983).1

The supraspinatus outlet is a space formed by the 
acromion, acromioclavicular joint, and coracoacromial 
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arch. The supraspinatus tendon runs through this 
outlet. Any abnormalities of this outlet can cause 
impingement of the supraspinatus tendon.2Most 
of the individual with shoulder pain suffer due to 
supraspinatus tendinitis, as it is the commonest 
tendinitis lesion at the shoulder joint.3Shoulder pain 
is one of the most common of all peripheral joint 
disorders with the point incidence amongst the 
general population said to be as high as 20%.4

The pathogenesis of supraspinatus tendinitis is 
generally well understood. Tendon of supraspinatus 
has a zone of avascularity. It is called as a critical 
portion of the tendon of codman’s zone. This portion 
of supraspinatus tendon is prone for degenerative 
changes.

 The enlarged or  degenerative subacromial 
bursa causes impingement of supraspinatus tendon. 
Which in turn lead to ischemia resulting in reactive 
inflammatory process. Ischemia of the muscle or 
tendon also occurs due to persistent high intra 
muscular pressure (more than 30 mm of Hg. ). 
As supraspinatus reaches this level at fairly low 
contraction, the repeated elevation of the shoulder 
can lead to ischemia.5 Frequent forceful overhead 
activities causes repeated compression of subacromial 
contents. The results eventually summate as the 
activity persist. The ensuing inflammatory reaction 
involves vascular congestion and oedema into the 
tendon and bursa further reduces the subacromial 
space leading to further impingement.6

The causes of supraspinatus tendonitis can be 
broken down into extrinsic and intrinsic factors. 
Extrinsic factors are further broken down into 
primary impingement, which is a result of increased 
subacromial loading, and secondary impingement, 
which is a result of rotator cuff overload and muscle 
imbalance. In athletes whose sport involves stressful 
repetitive overhead motions, a combination of causes 
may be found. 7,8

Weakness and dysfunction of the rotator cuff 
muscles leads to elevation of the humeral head 
during arm abduction which causes compression 
of the tissues under the acromion process. Oedema 
and haemorrhage of the supraspinatus tendon occur 
which can eventually lead to the tendon degeneration 
and rupture. Other causes of supraspinatus tendinitis 

include calcific tendinitis, trauma, crystal deposition, 
infection, or autoimmune conditions.9

Tendinitis of supraspinatus manifest as  pain 
on lateral aspect of the shoulder, painful arc and/or 
pain on full elevation of shoulder and tenderness at a 
greater tuberosity of humerous.3,10

There is a shoulder pain, especially with 
movement and at night, weakness in the arm and 
shoulder, snapping sensation in the shoulder with 
movement, tenderness and swelling in the upper 
front part of the shoulder and in severe cases, inability 
to raise the arm to shoulder height.

X-rays, MRI, Ultrasonography and arthroscopy of 
the shoulder is used for the diagnosis of supraspinatus 
tendinitis.9

There are various treatment options available 
with physical therapist to treat Supraspinatus 
tendinitis. These includes Ultrasound, Laser, TENS, 
Hot pack, Cold pack, Progressive resisted exercise  
Mobilization with movement, Maitland mobilization 
& exercise  including/g posterior capsule stretching, 
postural correction exercises, isometric exercises, 
codman’s exercises and an exercise program 
focusing on rotator cuff strengthening and scapular 
stabilization.2,7,911 Nonsteroidal anti-inflammatory 
drugs (NSAIDs) could help in reducing the pain for 
mild to moderate symptoms and in severe cases local 
subacromial corticosteroid injection might be given to 
decrease pain.2,7,9,,11

METHODOLOGY

30 Patients who are diagnosed to have 
supraspinatus tendinitis will be randomly assigned 
to one of two groups. Each group will consist of 
15 patients of both genders, within the age from 
25to 60 yrs. Group I was the LLLT+MWM group. 
Patients in this group were given LLLT of energy 
density 4 J/cm2 ,frequency of  10 Hz,  treatment time 
of 20 seconds, irradiated area of  1cm2. Group II were 
given ultrasound of  frequency 1 MHz, Intensity 
of 1.0 W/cm2, Pulsed  mode with duty cycle of 1 : 
4,  8  minutes treatment time is to be given13. Both 
groups were given MWM on the involved shoulder 
as described by Mulligan with a subject in a relaxed 
appropriate  position , therapist’s hand was used 
over the appropriate aspect of head of the humerous 
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Table 1 : Comparison of parameters within the group A and group B before the treatment

Table shows that there is no signifi cant diff erence between group A and group B before the treatment in all 
the parameters as p>0.05

Table 2: Pre post comparison of VAS within the group.

In group A,  mean of VAS before the treatment was 7.76±1.09 and after the treatment it was 3.44±0.76 
resulting in 55.67% reduction in pain level which is statistically signifi cant as p=0.000<0.01. 

In group B , mean of  VAS before the treatment was 7.64± 1.03 and after the treatment it was 3.12±0.88 
resulting in 59.16% reduction in pain level which is statistically signifi cant as p=0.000<0.01.

Test shows that there is high signifi cant decrease in VAS both in group A and group B as p<0.01 so both the 
groups are eff ective in reducing pain.

Comparison of VAS between the group

Table 3: Comparison of VAS between the group.

by applying a force to the lower end of the humerous 
or to the greater  tuberosity. A counter pressure 
also was applied to the scapula with the therapist’s 
other hand. The glide was sustained during slow 
active shoulder movements to the end of the  pain 
free range and released after return to the starting  
position. Three sets of 10 repetitions were applied, 
with 1minute between sets along with simple 
exercise program for shoulder. The whole treatment 
for both the group were given 6 days per week for 
8 weeks. Ethical clearance for the study was granted 

by institutional ethical commi� ee shree devi college 
of physiotherapy, Mangalore, Karnataka State, India. 
All subjects received verbal and wri� en information 
about the study and signed a consent form.

STATISTICAL ANALYSIS

RESULTS

Comparison of parameters within the group A 
and group B before the treatment
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In group A there was 55.67% decrease in pain where as in group B 59.16% decrease. Test shows that there is 
no signifi cant diff erence between group A and group B as p=0.554 >0.05 so we concluded that both the groups 
are equally eff ective in treatment.

Pre post comparison of active shoulder abduction within the groups

Table 4: Comparison of active shoulder abduction within the groups

In group A, before the treatment mean  active shoulder abduction was 72.28±6.29 and after the treatment it 
was 125.52±4.55 resulting in 73.66% change which is statistically signifi cant  as p=0.000<0.01.

 In group B, before the treatment mean active shoulder abduction was 71.60±7.44 and after the treatment it 
was 132.48±7.14 resulting in 85.03% change which is statistically signifi cant  as p=0.000<0.01

Comparison of active shoulder abduction between the groups

Table 5: Comparison of active shoulder abduction between the groups

Ingroup A 73.66 % improvement and in group B  85.03% improvement. Test  shows that there is signifi cant 
diff erence between group A and group B as p=0.002<0.01 so group B is be� er than group A comparatively.

Pre post comparison of active shoulder fl exion within the groups

Table 6. Comparison of active shoulder fl exion within the groups

in group A, before the treatment  mean active shoulder fl exion was 74.36±8.29 and after the treatment it was 
123.00±7.63 resulting in 65.41% change which is statistically signifi cant as p=0.000<0.01.

in group B, before the treatment mean active shoulder fl exion was 73.00±8.79 and after the treatment it was 
130.36±5.69 resulting in 77.99% change which is statistically signifi cant as p=0.000<0.01.

Comparison of active shoulder fl exion between the groups
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       Table 7: Comparison of active shoulder fl exion between the groups

In group A  65.41% improvement and in group B 77.99% improvement. Test shows there is signifi cant 
diff erence between group A and group B as p=0.002<0.01 so group B is be� er than group A comparatively.

Table 7:  shows that there is no signifi cance eff ect of age on treatment as p>0.05.

Eff ect of age on the treatment 

  Table 8: Eff ect of age on the treatment

Eff ect of gender on treatment

Table 9: eff ect of gender on the treatment

Table  shows that gender is not signifi cantly 
diff erent for males and females in group A as well as 
in group B in all the parameters as p>0.05.

DISCUSSION

Eff orts were made in this study to examine the 
results of Low Level Laser Therapy, Ultrasound 
Therapy and Mulligan’s Mobilization as a treatment 
of acute supraspinatus tendinitis. The study was 
conducted on 50 subjects of acute supraspinatus 
tendinitis, which were pre diagnosed by orthopaedic 
surgeon.  All the subjects in our study were not to 
perform any strenuous activities in order to reduce 
the intrinsic forces in the tendon, as it is a common 

practice in the early stages of tendinitis treatment.both 
the groups were given codman’s exercise in common 
as it relieves pain through gentle traction and 
oscillatory movements.

The results demonstrated that subjects treated 
with both the intervention, low level laser therapy 
with MWM and ultrasound therapy with MWM 
showed a signifi cant improvement in range of 
shoulder movements and reduction in pain. LLLT 
with MWM group showed 55.67% reduction in pain 
level. While US therapy and MWM showed 59.16% 
reduction in pain level.    

To check the eff ectiveness of both the 
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interventions, comparison between pre to post 
treatment VAS score and AROM score was done for 
the groups. The finding of the t test suggested that 
LLLT and MWM is effective in reducing pain (t= 
16.44, p= 0.000), increase in active shoulder abduction 
(t=40.20, p=0.000) and increase in active shoulder 
flexion (t=28.16, p= 0.000) . US therapy with MWM is 
effective in reducing pain (t=21.61, p=0.000)), increase 
in active shoulder abduction (t=32.29, p=0.000)), and 
increase in active shoulder flexion (t=36.94, p=0.000).

But when both the groups were compared US 
with MWM demosrated be�er improvement over 
LLLT with MWM in vas score (t=3.66, p=0.001), active 
shoulder abduction score (t= 3.32, p=0.002) and active 
shoulder flexion score (t=3.658,p=0.001).

Low-level Laser Therapy (LLLT) - the most 
widely-used name given to this form of photo 
biomodulation - can have both a photobiostimulative 
effect and a photobioinhibitive effect within the 
irradiated tissue - each of which can be used in a 
number of therapeutic applications.

According to the study, US therapy is effective in 
treating supraspinatus tedinitis, which supports the 
results of naslund(2001) who found that ultrasound 
was effective in seven randomized controlled trial 
in the review of medicine literature and few other 
studies.12

The effectiveness of ultrasound depends upon 
the intensity, frequency, and duration of treatment. 
The dose of ultrasound used in this study was chosen 
from evidence available in the literature. The possible 
explanation for the findings of this study showing 
ultrasound relieved the pain and increase the range 
of shoulder abduction and flexion can be its biological 
effects. 

Few researchers believed that ultrasound has only 
placebo effect. But the results have contraindicated 
this statement as it showed improvement not only 
in VAS score, which is subjective, but also in AROM 
score which is objective analysis.  

Mobilization with movement is used in thisstudy 
for mobilizing shoulder.The use of MWM for 
peripheral joints was developed by Mulligan.This 
techniques combines a sustained application of a 
manual technique “gliding” force to a joint with 

concurrent physiologic (osteo-kinematic) motion of 
the joint, either actively performed by the subject or 
passively performed by the therapist.13,14 

LLLT with MWM li�le less improvement in 
VAS and AROM score compare to US therapy with 
MWM. The possible explanation for this can be the 
lack of  standard calibration of machine and lack of 
awareness about the LLLT.

According to the study, the result obtained 
showed that group B subjects who received US 
therapy with MWM had be�er improvement in pain 
reduction and increase in the AROM than group B.

This study had only 50 subjects which is a small 
size there is a probability the result obtained from the 
study was biased  and larger sample size may give a 
clearer picture.

CONCLUSION

This is randomized comparative study, which 
was conducted to study the effect of Low Level 
Laser Therapy with Mulligan’s Mobilization(MWM) 
and Ultrasound Therapy with Mulligan’s 
Mobilization(MWM) for reduction in pain  and  
increasing AROM of shoulder in acute supraspinatus 
tendinitis. 

The study results shows that there is significant 
increase in AROM of shoulder as a result of both 
LLLT with MWM and US Therapy with MWM.

There is a significant difference between 
Low Level Laser Therapy with Mulligan’s 
Mobilization(MWM) and Ultrasound Therapy With 
Mulligan’s Mobilization(MWM) in the treatment of 
acute supraspinatus tendinitis. This says that we are 
accepting an alternative hypothesis and rejecting a 
null hypothesis.
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ABSTRACT

Introduction: Cerebral palsy includes a group of disorders affecting body movements, balance, and 
posture. Loosely translated, cerebral palsy means “brain paralysis.” Children with cerebral palsy 
suffer from several problems, so the family especially the mothers undergo a lot of social and 
emotional difficulties. Care and a�ention required is quite high in such cases, so it hampers 
routine life of parents especially mothers. Various studies worldwide have proved that there is 
high prevalence of anxiety and depression in mothers having child with CP. A set of norms and 
taboos in each society have different view about social issues and different point of views.

Methology: 60 mothers, having children with cerebral palsy were studied. The criterion for set up 
i. e. rural and urban was based on the locality. Children were screened for categorizing GMFCS level. 
Mothers were assessed with the Beck Depression Inventory Scale (BDIS). The data were classified 
according to the different variables studied viz., age, gender of the child, types of cerebral palsy, 
religion, and location of residence, mother’s age and mother’s education. Result showed varied 
difference in depression on the basis of various factors.

Conclusion: The study shows marked level of depression in the mothers having child with cerebral 
palsy, in both rural and urban pockets. There are various factors which are affecting the level of 
depression in mothers such as mother’s age, mother’s education, child’s gender, child’s GFMC’S level, 
child’s age through the study we can conclude that these factors have an impact on level of depression 
in mothers of cerebral palsy child in considerable amount.
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BACKGROUND 

Cerebral palsy (CP) is an umbrella term 
encompassing a group of non-progressive, non-
contagious motor conditions that cause physical 
disability in human development. Cerebral palsy 
includes a group of disorders affecting body 

movements, balance, and posture1. Cerebral palsy 
is caused by abnormal development or damage in 
one or more parts of the brain that control muscle 
tone and motor activity (movement)2. It is estimated 
that worldwide incidence being 2 to 2.5 per 1000 live 
births. In India, prevalence of CP is high. During 
delivery one out of 100 children are affected by CP. 
Inadequate medical facility increases this incidence in 
all regions especially in rural or remote villages. 

Children with cerebral palsy suffer from several 
problems, so the family especially the mothers 
undergo a lot of social and emotional difficulties. 
Care and a�ention required is quite high in 
such cases, so it hampers routine life of parents 
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especially mothers. The birth of a developmentally 
disabled child is a family stressor and mothers often 
feel guilty and sense of responsibility more than 
the other family members; hence, they are more 
involved in compensation strategies to overcome 
their children’s disability. Even worry about 
the future of the child, her/his improvement, its 
development can be major issue in these mothers. 
Various studies worldwide have proved that there 
is high prevalence of anxiety and depression in 
mothers having child with CP. There are many 
factors determining the severity and prevalence 
of the problem. These factors differ from society 
to society. A set of norms and taboos in each 
society have different view about social issues and 
different point of views. These complete social 
environments have different impact on problems 
and it determines the severity3.

Depression, in psychology is a mood or emotional 
state that is marked by feelings of low self-worth 
or guilt and a reduced ability to enjoy life4. Loss of 
interest in daily activities, appetite or weight changes, 
sleep changes, anger or irritability, loss of energy, 
self-loathing, reckless behavior, concentration 
problems, unexplained aches and pains5.These are 
the behavioural changes depicting depression, feeling 
of helplessness and hopelessness. 

The economic stress may be multiplied by 
additional hospital and medical costs. Parents’ Social 
life may become non-existent4. They may be fearful 
of rejection by their friends and relatives. Additional 
stress is likely to occur in families of disabled infants, 
depending on each family’s unique characteristics. 
However, the psychological impact experienced by 
these families is common-shock, denial and grief 

5. Mothers of children with CP may be at risk of 
depression, and the interventions that take into 
account the moderating effects of social support it 
may increase maternal adaptation. Every child affects 
his/her family in the process of growing up based 
on the characteristics of the child and characteristics 
of the family. Different society has different impact 
on family. The study tries to compare the state of 
mothers from two different societies. 

METHODOLOGY

60 mothers, having one or many children with 
cerebral palsy for more than one year alive, were 
included as participants in the study. Out of them 
30 were from rural area and 30 participants were 
from urban area. The criterion for set up i. e. rural 
and urban was based on the locality where the 
participants belong for more than one year. The 
age of the mothers was 30 ± 10. The children were 
screened for categorizing GMFCS level. The mothers 
were asked to fill in the Beck Depression Inventory 
Scale. It is a 21 item self-administration scale rated 
on 4-point scale ranging from 0-3. It has cut-off score 
of 14, with the range of 14-19 for ‘‘mild depression’’, 
20-28 for ‘‘moderate depression’’ and 29-63 for 
‘‘severe depression.’’ The data was analyzed by 
SPSS software. The data were classified according 
to the different variables studied viz., age, sex, types 
of cerebral palsy, religion, location of residence, 
mother’s age and mother’s education.

A.CHILDS AGE: In both rural and urban samples 
level of depression in mothers found remarkably high 
at age range 2-5 years, while the trend continues to 
next age range i-e 6-10 yrs. in urban pockets. 

TABLE  A1:  AGE OF CHILD VS DEPRESSION IN RURAL POPULATION                

AGE
BECK DEPRESSION INDEX SCORE

I II III IV V VI

<1 0 14.22% 0 0 33.33% 0

02-05 60% 85.77% 50% 63.33% 0 0

06-10 20% 0 50% 18.11% 66.66% 0

>11 20% 0 0 18.11% 0 0
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TABLE NO A2: AGE OF CHILD VS DEPRESSION IN URBAN POPULATION

AGE
BECK DEPRESSION INDEX SCORE

I II III IV V VI
<1 0 0 33.33% 11.11% 0 50%
2-5 0 66.66% 16.66% 66.66% 44.44% 0.00%
6-10 100% 33.33% 50% 11.11% 55.55% 50%
>11 0 0 0 11.11% 0 0

B.CHILD GENDER: Unable to draw any conclusion regarding gender of child and depression level in 
mothers, as the sample size is inadequate.

TABLE NO B1: GENDER IF CHILD VS DEPRESSION IN RURAL POPULATION 

GENDER
BECK DEPRESSION INDEX SCORE

I II III IV V VI

BOY 60% 42.88% 75% 27.77% 100% 0.00%

GIRL 40% 57.11% 25% 27.22% 0 0

TABLE NO B2: GENDER OF CHILD VS DEPRESSION IN URBAN POPULATION

GENDER
BECK DEPRESSION INDEX SCORE

I II III IV V VI

BOY 0 33.33% 66.66% 100% 77.77% 100%

GIRLS 100% 66.66% 33.33% 0 22.22% 0.00%

C. MOTHER’S EDUCATION: In urban pockets depression levels are considerably high in graduation 
grade, whereas rural counterpart it is high in secondary grade.

TABLE NO C1: MOTHER’S EDUCATION VS DEPRESSION IN RURAL POPULATION

EDUCATION
( CLASS)

BECK DEPRESSION INDEX SCORE
I II III IV V VI

I 0% 14.22% 0% 0% 0% 0%
II 0% 14.22% 25% 0% 0% 0%
III 60% 71.44% 50% 81.88% 33.30% 0.00%
IV 0% 0.00% 0 18.11% 33.33% 0.00%
V 40% 0.00% 25% 0% 33.33% 0%
VI 0% 0.00% 0% 0% 0.00% 0%

TABLE NO C2:  MOTHER’S EDUCATION VS DEPRESSION IN URBAN POPULATION

EDUCATION
(CLASS)

BECK DEPRESSION INDEX SCORE
I II III IV V VI

I 0% 0% 0% 0% 0% 0%
II 0% 0% 0% 0% 0% 0%
III 0% 0% 0% 22.22% 33.33% 50%
IV 0% 0% 0% 11.11% 22.22% 50%
V 100% 100% 83.33% 55.55% 44.44% 0.00%
VI 0% 0% 16.66% 11.11% 0.00% 0.00%
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D.MOTHER’S AGE: Depression grips more in the range 26 to 30 year age mothers in both rural and urban 
population group and after 30yrs the level of depression lowers down again.

TABLE NO D1: MOTHER’S AGE VS DEPRESSION IN RURAL POPULATION

AGE
BECK DEPRESSION INDEX SCORE

I II III IV V VI

<25 20% 71.40% 25% 54.40% 66.60% 0.00%

26-30 60% 28.50% 25% 27.20% 33.30% 0.00%

31-35 0% 0% 25% 9% 0% 0%

>36 20% 0% 25% 9% 0% 0%

TABLE NO D2: MOTHER’S AGE VS DEPRESSION IN URBAN POPULATION

AGE
BECK DEPRESSION INDEX SCORE

I II III IV V VI

<25 0% 0% 16.60% 11.10% 22.20% 50%

26-30 0% 33.30% 33.30% 44.40% 55.50% 50.00%

31-35 0% 66.60% 50% 44.40% 22.20% 0.00%

>36 100% 0% 0% 0.00% 0.00% 0%

E. GMFCS LEVEL: The level of GMFCS is directly proportional to the level of depression. As GMFCS level 
goes high depression level also rises.

TABLE NO E1: CHILD’S GMFCS LEVEL VS DEPRESSION IN RURAL POPULATION

GMFC’S
LEVEL

BECK DEPRESSION INDEX SCORE

I II III IV V VI

I 60% 14.22% 0% 9% 33.33% 0%

II 0% 42.88% 25% 36.33% 33.33% 0.00%

III 20% 28.55% 75% 9% 0% 0%

IV 20% 14.22% 0% 36.33% 0% 0%

V 0% 0.00% 0% 9% 33.33% 0%

TABLE NO E2: CHILD’S GMFCS LEVEL VS DEPRESSION IN URBAN POPULATION

GFMC’S 
LEVEL

BECK DEPRESSION INDEX SCORE
I II III IV V VI

I 0% 0 33.33% 0% 11.11% 0%
II 0% 100% 33.33% 33.33% 22.22% 0.00%
III 100% 0% 16.66% 33.33% 33.33% 0.00%
IV 0% 0% 16.66% 33.33% 22.22% 100%
V 0% 0% 0.00% 0.00% 11.11% 0.00%

DISCUSSION

The study was conducted to compare many 
variables amongst mothers from rural and urban 
areas having children with cerebral palsy. The level 
of depression is quit high in mothers when children 

are in the age range of 2 to 5, this trend further 
continues till the age of 10 as the age range 2 to 10 
is generally more worrisome for mothers. The care 
factor concern to mother is almost common in all 
children up to one year. After one year when phase 
of development starts it has remarkable difference 
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between mothers having normal child and mothers 
with CP child. Mothers of children with different 
levels of disability tolerate high level of stress.Since 
pressure of performance, hectic life style, nuclear 
family structure gives more depression. As far as 
gender of child concerns it has been observed that 
mothers with male child found anxious to recover 
the child. The simple reason is that male child 
considered valuable in Indian society. So mothers 
are more worried for male siblings than female. 
As far as criteria of education concerns the sample 
survey clearly depicts the fact that education and 
awareness develops the tendency of worrying. The 
data of mother’s education shows that, as awareness 
grows worry also grows. The level of depression 
is high in mothers with graduation grade level in 
urban pockets, while in rural pockets depression 
level is high in secondary grade level. This fact can be 
coincidence that general education level in rural area 
is of secondary grade and it is of graduate grade in 
urban area. Mothers of cerebral palsy (CP) children, 
as an integral part of the team have a lot of social 
and emotional problems. Some studies focused 
on the status of mothers having CP children and 
they stated that mothers having CP children had 
depressive symptoms and lower quality of life; in 
addition 30% of mothers having CP children had 
the symptom of depression above cutoff on Center 
for Epidemiologic Studies- Depression (CES-D) 
Scale.

CONCLUSION

The study shows marked level of depression in 
the mothers having child with cerebral palsy, in both 
rural and urban pockets. There are various factors 
which are affecting the level of depression in mothers 
such as mother’s age, mother’s education, child’s 
gender, child’s GFMC’S level, child’s age through 
the study we can conclude that these factors have an 
impact on level of depression in mothers of cerebral 
palsy child in considerable amount.  
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ABSTRACT

Objective: To Evaluate the effect of  nutritional status on balance score among females.

Method: 90 females, age 22 ±2  yrs,  with BMI  18.5 -29.0 kg/m2,  were  divided into three 3 groups  
group A , B  & C as per BMI classification given by WHO as lean, normal & overweight . all the subject  
were undergone balance score testing with the help of SEBT   

Results:  Mean Absolute difference ± standard deviation (for SEBT score ) for three groups were found 
to be  Group A  7.4 +  3.91,Group B  4.11 + 3.03 & Group C  6.96 + 2.96 

Conclusion: Both group A & C balance score  was significantly affected therefore balance score gets 
affected by nutritional status of an individual 
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INTRODUCTION

Balance is defined as the process that maintains 
the center of gravity within the body’s support base 
and requires  constant adjustments that are provided 
by muscular activity and joint positioning. Most 
nervous and musculoskeletal  system diseases can 
alter this balance control.1-3

Maintaining postural balance requires sensorial 
detection of the body’s movements, integration of 
sensory-motor information into the central nervous 
system and an appropriate motor response. The 
position of the body in relation to space is determined 
by visual, vestibular and somaticsensitive functions. 
Muscular control and dynamic maintenance of 
balance involve the activity of coordinates of muscular 
kinetic chains. Adipose tissue accumulation and body 
mass increases can cause a reduction in the body 
balance and be a major contributing factor concerning 
falls, particularly when combined with low muscular 

mass, which can generate biomechanical failure of 
muscular responses and loss of stability mechanisms 
Maintaining postural balance requires sensorial 
detection 1-3 of the body’s movements, integration of 
sensory-motor information into the central nervous 
system and an appropriate motor response. The 
position of the body in relation to space is determined 
by visual, vestibular and somatic sensitive functions. 
Muscular control and dynamic maintenance of balance 
involve the activity of coordinates of muscular kinetic 
chains. Adipose tissue accumulation and body mass 
increases can cause a reduction in the body balance 
and be a major contributing factor concerning falls, 
particularly when combined with low muscular mass, 
which can generate biomechanical failure of muscular 
responses and loss of stability   mechanisms 4-5

Intake of a diet sufficient to meet or exceed the 
needs of the individual will keep the composition and 
function of the otherwise healthy individuals within 
the normal range. This equilibrium is disturbed 
by these processes : decreased intake ,increased 
requirements  and altered utilization. When this 
disequilibrium occurs, then loss of body tissues 
ensues. However, lack of nutrients produces a series 
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of metabolic changes in relation to energy& protein 
metabolism within hours or days of reducing nutrient 
intake ,long before demonstrable anthropometric 
changes .As well these functional changes predict 
complications be�er than other anthropometric 
parameters showing that reduction in muscle power 
is a be�er predictor of complications than weight 
loss or arm muscle circumference .Thus malnutrition 
and its adverse consequences depend upon altered 
intake ,functional change and finally anthropometric 
effects.6

In the assessment of the nutritional status of 
individuals and communities, anthropometric 
measurements play a very important role for the 
following reasons: departures from normal can often 
be detected earlier by anthropometry than by clinical 
examination; and anthropometric figures are more 
objective than clinical assessments.6

Adult malnutrition has received much less 
a�ention than that of the child. This focus appears 
at least I Consultant, Nutrition Unit, World Health 
Organization, 1211 Geneva 27, Swi�erland. Requests 
for reprints should be addressed to Dr Bailey at this 
address. 2 Head, Unit of Human Nutrition, National 
Institute of Nutrition, which is a WHO Collaborating 
Centre in Nutrition, Rome, Italy. Reprint No. 5647 
in part unjustified, and many public health workers 
report that parents often sacrifice their own feeding 
in times of serious food shortage (acute or chronic) in 
favour of young children in the family. The la�er may 
also benefit from unusually prolonged breastfeeding. 
Moreover, if the ability of the adult breadwinner to 
function is compromised because of malnutrition, the 
children of the household are clearly at high risk of 
becoming malnourished themselves. 7-8

METHOD

This is a descriptive observational study carried 
out in a cross-sectional manner without intervention. 
60  female volunteers were evaluated. The inclusion 
criteria were: a) signing of the free and informed 
consent statement, b) female sex, c) age between 20 
and 26 years, d) no physical activity for a minimum of 
six months other than house hold work , e) absence of 
neurological, cardiovascular, metabolic, rheumatic or 
vestibular diseases, f) no injuries or previous surgery 
on the legs and g)absence of knee or ankle clinical 

instability.

PROCEDURE

120 subjects were contacted out of which 90 
female subjects (age 22 ±2years) were selected who 
were fulfilling inclusion criteria for the study. Subjects 
were explained about the purpose of research and 
informed consent were taken. They were allocated in 
various groups as per set criteria of BMI. According 
to W.H.O classification of B.M.I (body mass index) as 
underweight (lean) is < 18.5  kg/m2, normal is 18.5—
24.9 kg/m2 and overweight is 25.0—29.0 kg/m2     9-11

Group A comprise of subjects having BMI   < 18.5  
kg/m2 

Group B comprise of subjects having BMI  18.5—
24.9 kg/m2 

Group C comprise of subjects having BMI 25.0—
29.0 kg/m2     

Subjects were given verbal description of  whole 
procedure. General assessment and anthropometric 
data had been collected.,

The dominant leg was checked by asking subjects 
to kick the football placed  infront of  them, the 
initiation of movement done by the leg first, will be 
refer to as dominant leg(stance leg) of the individual.

The length of the stance leg was measured from 
the anterior-superior iliac spine to the most distal 
point of the ipsilateral medial malleolus, using a 
standard tape measure while participants lay supine 
on a plinth. star excursion balance test (SEBT) was 
performed to check for balance 12-14

DATA ANALYSIS

Table : Shows mean and standard deviation of 
the subjects for balance score  in Group A, B, C.

     
Group

Mean Absolute 
difference ± 
standard deviation
(in degree)

F value
(2, 58)

 
p 
– value

A 7.4 +  3.91

8.6 0.000**B 4.11 + 3.03

C 6.96 + 2.96

          **Significant at p<0.01
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There is a statistically significant difference 
between body mass index (B.M.I) and SET score  in 
Group A, B and C for dominant leg 

Taken together these results suggest that balance 
score  deviates from normal when Body mass index 
(B.M.I) either decreases or increases i.e overweight 
or underweight. Therefore statistically significant 
difference between Body Mass Index and SEBT score  
were seen

DISCUSSION 

Studies have demonstrated that the accumulation 
of fat tissue can reduce body balance and contribute 
towards falls among extremely obese teenagers 
and adult patients . This study showed a positive 
correlation between BMI and increased postural 
instability (greater shifts required in order to keep 
postural balance) and was in agreement with Hills 
(1991), who affirmed that excess weight and low level 
of physical activity increased postural instability  
4-5 . A 20% increase in body mass reduces the 
ability to make adjustments in response to external 
disturbances in the orthostatic position and increases 
postural instability 

Patients with BMI greater than 30 kg/m2 maintain 
shorter times in balance and longer times unbalanced 
as compared with nonobese individuals, such 
that obesity would influence the limits of postural 
stability. The authors report that obesity (high BMI) 
will affect the selection of motor strategies employed 
to maintain postural balance.15

Factors that influence balance include sensory 
information obtained from the somatosensory visual, 
and vestibular systems and motor responses that 
affect coordination , joint Range of motion (ROM), 
and strength. Other Factors to be considered include: 
leg dominance, fatigue or learning effects, age, sex, 
height, weight, physical activity level and specificity, 
and previous lower-extremity injury16

Postural control is a complex and dynamic 
perceptual-motor process that involves the integration 
of three sensory subsystems (visual, vestibular, 
and somatosensory), which cue the neuromuscular 
system to activate postural muscles in response to 
specific task or environmental conditions17. 

These results safely suggest that incorporating 
the evaluation of body composition in patients with 
equal BMI and also goes with the study done by Julia 
Greve, Angelica Alonso etal (2007), which suggests 
that the measurement of the shift response time, can 
help understand and use this correlation in order to 
prevent falls and other incapacities of obese patients., 
the correlation between balance measure and BMI 
associated with body composition could be useful 
to prescribe and evaluate physical activity program 
results for obese patients.

CONCLUSION 

Both Group A & C balance score was affected 
so it can be concluded from the present study that  
balance score gets affected by Nutritional status of an 
individual 

Conflict of Interest –No

Source of Funding-self 

Ethical Clearance - Not Required.

REFERENCES 

1. Arnold BL, Schmi� RJ. Examination of balance 
measures produced by the Biodex Stability 
System. J Athl Train. 1998;33:323-7.

2. Barrack RL, Munn BG. Effects of Knee ligament 
Injury and reconstruction on proprioception. 
In: Lephart SM, Fu FH, editors. Proprioception 
and neuromuscular control in joint stability. 
Philadelphia: Human Kinetics; 2000. p. 197- 212.

3. Ba�istella LR, Shinzato GT. Retorno à atividade 
física pós –tratamento  do aparelho locomotor. 
In: Ghoroyeb N, Barros T. O Exercício: por tração 
fisiológica avaliação médica, aspectos especiais e 
preventivos. São Paulo: Atheneu; 1999. p. 295-
304.

4. Correlation between body mass index and 
postural balance Greve J et al.  CLINICS 
2007;62(6):717-20

5.  Ledin T. Odkvist LM. Effects of increased 
inertial load in dynamic and randomized 
perturbed posturography. Acta Otolaryngol. 
1993;113:249-52

6. K N Jeebhoy etal Assessment of Nutritional 
Status JPEN J Parenter Enteral Nutr September 



90        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3           

1990 14: 193S-196S,

7. K.V. Bailey etal Use of body mass index of 
adults in assessing individual and community 
nutritional status: Bulletin of the World Health 
Organization, 1995, 73 (5): 673-680

8. World Health Organization, “A growth chart 
for international use in maternal and child 
health care – Guidelines for primary health care 
personnel”, Geneva, Swi�erland: WHO, 1978. 

9. “Clinical Guidelines on the Identification, 
Evaluation, and Treatment of Overweight and 
Obesity in Adults” Am J Clin Nutr 1998;68:
899–917

10. Daphne P Guh.”The incidence of co-morbidities 
related to obesity and overweight: A systematic 
review and meta-analysis”. BMC Public Health 
2009, 9:88.

11. Ruth S.M. Chan et al.”Prevention of Overweight 
and Obesity: How Effective is the Current Public 
Health Approach” Int. J. Environ. Res. Public 
Health 2010, 7, 765-783; doi:10.3390.

12. Phillip A. Gribble etal Using the Star Excursion 
Balance Test to Assess Dynamic Postural-
Control Deficits and Outcomes in Lower 
Extremity Injury: A Literature and Systematic 
Review Journal of Athletic Training 2012;47(3):
339–357

13. Phillip J. Plisky etal Star Excursion Balance Test 
as a Predictor of Lower Extremity Injury in High 
School Basketball Players: J Orthop Sports Phys 
Ther • Volume 36 • Number 12 • December 
2006

14. Phillip A. Gribble etal Considerations for 
Normalizing Measures of the Star Excursion 
Balance Test Measurement In Physical Education 
And Exercise Science, 7(2), 89–100

15. McGraw B e tal Gait and postural stability in 
obese and nonobese prepubertal boys  : Arch 
Phys Med Rehabil. 2000 Apr;81(4):484-9.

16. Carolyn A Emery, J David Cassidy, Terry P 
Klassen, Development of a Clinical Static and 
Dynamic Standing Balance Measurement Tool 
Appropriate for Use in Adolescents PHYS 
THER 2005; 85:502-514.

17. Tracy L Jirikowic, Sarah W McCoy, Sensory 
Control of Balance : A comparison of Children 
with Fetal Alcohol Spectrum Disorders to 
children with typical development, J Popul Ther 
Clin Pharmacol Vol 20(3): e212-e228.Sep.2013.



90        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3           

Physiological Cost Index of 6 Minute Walk Test and its 
Correlation with 6 Minute Walk Distance in 

Elderly, Mumbai

Mezba Fakih1 , Hetal Mistry2

 1MPTh School & Centre, Cardio-Respiratory Sciences,  T.N.M.C & B.Y.L.Nair Ch. Hospital, Mumbai, 
2Assistant Professor, PT School & Centre, T.N.M.C & B.Y.L.Nair Ch. Hospital, Mumbai

ABSTRACT

Introduction: It is difficult to measure energy expenditure and oxygen consumption in elderly on a 
daily clinical basis due to expensive & cumbersome equipments required to measure it. Physiological 
cost index is relatively easy to perform, safe and cost effective and uses a mode of exercise that is 
integral to their activities of daily living.

Aim: To find the physiological cost index (PCI) of 6 minute walk test and its correlation with 6 minute 
walk distance in elderly.

Study Design: Its a correlational study conducted on 60 individuals above 60 years of age during a 
period of one year.

Study Procedure: The 6 minute walk test was conducted along a long 30m hallway. The distance 
walked and heart rate, respiratory rate, blood pressure and rate of perceived exertion were recorded 
pre and post test. Using the data obtained from 6 minute walk test, PCI was calculated. 

Statistical Analysis : Pearson’s rank order correlation coefficient test and t-test was used to analyse the 
data.

Results:  The mean PCI is 0.17±0.12 beats/m in elderly in our study. The mean 6 minute walk distance is 
282.07±63.14 m. There exists a correlation between physiological cost index and 6 minute walk distance 
in elderly individuals which is statistically significant.

Conclusion: Physiological Cost Index is decreased in elderly.  There exists a correlation between 
physiological cost index and 6 minute walk distance in elderly.

Keywords: Physiological Cost Index, 6 minute walk distance, Correlation, Elderly.

INTRODUCTION

Elderly is defined as the population aged 60 
years and above by the WHO. According to the 
demographic profile of elderly in India, the old-
age dependency ratio climbed from 10.9% in 1961 
to 13.1% in 2001 as a whole.1 By 2030, the world’s 
population 65 and older is expected to reach 12 
percent, and by 2050, that share is expected to grow 
to 16 percent. This shows that elderly population 
forms a major part of the dependant population. This 
shift in the age structure of the world’s population 

poses challenges to society, families, businesses, 
health care providers and policymakers to meet the 
needs of aging individuals.2 Thus it is important to 
study health related issues concerning them and 
how aging affects their physical performance and the 
corresponding energy expenditure.

With aging, potential causes of the age-related 
loss in aerobic power include decreases in maximal 
heart rate, stroke volume and arterio-venous oxygen 
difference. The aging of oxygen transport in elderly 
progressively restricts the ability of the senior citizen 
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to undertake even the normal activities of daily living 
such as walking  up a slight rise.3,4 All components 
of energy expenditure alter with aging, in particular 
energy expenditure for physical activity.

It is important to know the energy cost of a 
particular activity in elderly, so as to find out whether 
a particular activity requires predicted amount of 
energy consumption or is the energy expenditure 
increased or decreased with respect to normal 
values.

To measure energy expenditure, estimation 
of VO2max is gold standard measurement. It is 
difficult  to measure energy expenditure and oxygen  
consumption in elderly on a daily clinical basis  due 
to expensive & cumbersome  equipments required to 
measure it. The use of heart rate monitoring to assess 
energy cost during walking probably originates from 
MacGregor, who introduced the Physiological Cost 
Index(PCI).5

The Physiological Cost Index (PCI) is a simple tool 
used to measure energy expenditure during walking. 
The PCI was established by MacGregor (1979) who 
recognized the need for a simple, functional and 
non-invasive method of measuring the physiological 
cost of walking that could be equally applied in 
domiciliary and clinical environments.6 The PCI is 
founded on the principle that heart rate and walking 
speed are linearly related to oxygen consumption 
(VO2max) at sub-maximal levels of exercise (Astrand & 
Rodahl, 1986).6

Physiological cost index estimates the energy 
cost of a particular activity. To estimate energy 
expenditure of activities of daily living in elderly we 
can simply calculate the PCI of their daily activities.

Various tests have been used to estimate the 
functional capacity in elderly. 6 minute walk test is 
a sub maximal field test which measures functional 
capacity. It is safer, easier and be�er reflects with 
activities of daily living. Using PCI of 6 minute 
walk test we can estimate the energy required for 
performing daily activities.

This study aims to use a tool practically available 
on a daily clinical basis, so as to measure the energy 
expenditure while walking in elderly, that is PCI. Our 
further aim is to find whether any correlation exists 

between PCI and 6 Minute Walk Distance.

METHODOLOGY

Materials used in the study were 
sphygmomanometer, stopwatch, measuring tape, 
and stethoscope

Subjects who fulfilled the inclusion criteria were 
taken for the study. It is a study conducted on 60 
individuals above 60 years of age.

Exclusion criteria were

1. Subjects with a major illness of pulmonary, 
cardiovascular, musculosketal and/or neurological 
system likely to have a negative effect on gait.

2. Subjects taking medication that can influence 
heart rate (e.g. beta blockers).

3. Use of assistive device.

4. Subjects not willing to participate

 STUDY PROCEDURE

Case record form was filled and demographic 
data collected from each subject. Resting heart rate, 
respiratory rate, blood pressure and rate of perceived 
exertion were taken.

 The 6 minute walk test was conducted along a 
long 30m hallway. A mark was made at each end of 
walkway to indicate where the person was to turn. 
Subjects walked alone during the test unless the 
researcher felt that they were unsafe. Subjects were 
instructed to walk as far as possible and cover as 
much distance as possible in 6 minutes. Standardized 
encouragement was given in between at 1, 3, and 5 
minutes interval. After completion of test, heart rate, 
respiratory rate, blood pressure and rate of perceived 
exertion were taken immediately and after 1, 3 and 
5 minutes to see the recovery of subjects to baseline 
parameters.

Using the data obtained from 6 MWT, PCI was 
calculated as follows:

PCI = Final heart rate – resting heart rate (beats/
min)

   Speed (m/min)

PCI is then calculated in beats/m
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Statistical Analysis

The data was entered using MS-Excel 2007 
and analyzed using SPSS-16 software. P value less 
than 0.05 was taken as signifi cant. Pearson’s rank 
order correlation coeffi  cient test was used to fi nd 
the correlation between 6 Minute walk distance and 
Physiological cost index during 6 minute walk test.

The t-test was applied to fi nd the signifi cance of 
the above correlations.

RESULTS

TABLE 1: Table 1 shows age wise and gender 
wise distribution.

AGE 61-70yrs 53 88.33%

71-80yrs 7 11.66%

GENDER Male 24 40%

Female 36 60%

TABLE 2 : Table 2 shows the mean age, distance 
walked in 6 minutes and the PCI calculated from the 
data obtained. 

Variables N Mean Std. Deviation

age (years) 60 65.27 4.27

dist walked (m) 60 282.07 63.14

PCI  (beats/ m) 60 0.17 0.12

The mean distance ambulated was 282.07 + 63.14 
m range (110-433m). 26 subjects were able to cover 
more than 300m. 6 subjects took a pause and all the 
subjects were able to complete the 6 minute walk test. 
The mean PCI calculated from the 6 minute walk test 
was 0.17 + 0.12 beats/m range (0.055-0.7beats/). 

TABLE 3 : Table 3 shows the correlation between 
6 MWD and PCI.

Variables  PCI  (beats/ m)

Dist walked 
(m)

Pearson Correlation -0.534

P value 0.000

Correlation is Signifi cant

Graph 1: Graph 1 shows the sca� er plot between 
6 MWD (m) and PCI(beats/m).

CORRELATION : 6MWD – PCI

The graph shows that there exists a correlation 
between PCI and 6 Minute walk distance. r = - 
0.534. The result is statistically signifi cant. p value= 
0.0007beats/m).

DISCUSSION

It is important to measure the energy expenditure 
to know the amount of eff ort involved in order 
to ambulate, and thus reduce the fatiguability 
whenever possible. Also the energy thus conserved 
can be utilised for other activities which would go a 
long way in improving the quality of life in elderly 
individuals.

This study was undertaken to fi nd the 
physiological cost index in elderly individuals. 
The objective was to fi nd the correlation between 
physiological cost index(PCI) and 6 minute walk 
distance, using 6 minute walk test in elderly

In this study the mean PCI was 0.17+0.12 beats/m. 
and mean speed calculated was 46.9+10.4m/min. The 
mean change in heart rate was 7.47+4.26 beats/min. In 
a study done by Cheng Hsun Wu (2007) on normal 
adults (mean age 28.48+4.85years) while walking, 
the PCI calculated was 0.44 + 0.13beats/m. (range0.2-
0.79).7 Another study done by Graham RC, Smith 
NM, White CM. (2005) found that the PCI values 
were 0.30 + 0.1 and 0.34 + 0.1 in 40 healthy subjects 
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mean age(34.5+12.6years), where subjects were made 
to walk on two different shape tracks.8

Thus the PCI is at the lower limit of the range 
worked out in normal adults by the above mentioned 
authors.

With aging, there is an increase in body fat mass, 
and a decrease in lean body mass. This decrease in 
lean body mass occurs primarily as a result of losses 
in skeletal muscle mass. The loss in muscle mass 
is responsible for the age-associated decrease in 
basal metabolic rate, muscle strength, and activity 
levels, which, in turn are the cause of decreased 
energy requirements in the older adult. Daily energy 
expenditure declines progressively through adult 
life.9

As the maximal heart rate achieved decreases 
with age, the change in heart rate is also less thus 
decreasing the physiological cost index.                

This is supported by the study done by Demetra 
D. Christou and Douglas R. Seal in May 2008 who 
in their study concluded that maximal heart rate 
decreases with age which is related to reduced 
ßadrenergic responsiveness, and a decrease in the 
intrinsic heart rate (HRint).10

In this study the mean 6 MWD was 282.07 + 
63.14m which is reduced as compared to healthy 
adults thus reducing the speed as well(Speed=6MWD/
time). This is supported by study done by Stephen & 
Hacker who in their study in 2002 provided reference 
data for 6MWT in elderly people. Their study showed 
that there is progressive decline in the 6MWD with 
increasing age.11

Thus with aging the overall aerobic capacity 
decreases, reducing the 6 minute walk distance, 
speed as well as the functional performance

In this study we found that there exists a 
correlation between PCI and 6 minute walk distance. 
(r= -0.534) and the value is statistically significant 
[p= 0.007] This finding suggests energy expenditure 
correlates well with the functional capacity in elderly. 
It also suggests that, as the 6 minute walk distance 
increases the PCI decreases, implying that when the 
functional capacity improves, the energy expenditure 
is reduced while walking in elderly.

This is supported by the study done by Adriana 
Costa de Oliveira et al in 2009 which suggests that 
the PCI correlates with the 6 minute walk distance in 
healthy children and adolescents.12

These findings suggest that if elderly individuals 
work optimally at submaximal levels of exertion, their 
energy expenditure for a particular activity will be less 
and thus saving more energy. It is important to keep 
this concept in mind that elderly individuals already 
have less physiological reserve and they perform 
daily routines closer to the functional performance 
threshold.9 Thus they shouldn’t be taxed upto their 
maximal threshold for any activity. Thus with this 
study analysis we can say that for submaximal levels 
of exertion in elderly, the energy expenditure is less 
and as their endurance and performance improves, 
the energy expenditure will further reduce in 
accordance with the correlation results.

As in elderly the aerobic capacity is reduced, 
our aim should be to formulate exercise protocols 
with submaximal levels of exertion, which will 
target the strength and endurance in elderly and thus 
improve their performance. As the aerobic capacity 
will improve so will the performance and the energy 
required for a particular activity will be reduced.

CONCLUSION

Thus we can conclude that PCI is decreased 
in elderly. There exists a correlation between 
physiological cost index and 6 minute walk distance 
in elderly.
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Background- Breast cancer-related lymphedema is one of the main complications and most dreaded 
sequelae of breast cancer and its therapies Disruption of the lymphatic circulation through breast 
carcinoma associated axillary lymph node dissection, with or without radiation therapy, reportedly is 
the most common cause of lymphedema in developed countries. 

Objective- To determine the effectiveness of early physiotherapy in reducing the risk of secondary 
lymphedema after surgery for breast cancer. Method- It was a randomized control trial conducted 
on 20 subjects divided in 2 groups, one group was control group and other was experimental group. 
The early physiotherapy group was treated by a physiotherapist with a physiotherapy programme 
including manual lymph drainage, massage of scar tissue, and progressive active and action assisted 
shoulder exercises. This group also received an educational strategy. The control group received the 
educational strategy only. Results- By using unpaired t test we have found mean value of difference 
for difference between QLQ score of group A & group B was 9.80 and 3.60 respectively (p=0.0001) 
and mean value of difference for  difference between volumetric measurement of group A & group 
B is 4.00 and 39.50. Thus early Physiotherapy is more effective than education strategy in preventing 
lymphedema post mastectomy breast cancer patients. Conclusion- Early physiotherapy could be an 
effective intervention in the prevention of secondary lymphedema in women after surgery for breast 
cancer involving dissection of axillary lymph nodes.

Keywords- breast cancer, lymphedema, manual lymph drainage

INTRODUCTION

Acquired interruption or damage to the axillary 
lymphatic system after surgery or radiotherapy for 
breast cancer can lead to regional or generalized 
accumulation of lymph fluid in the interstitial space, 
known as secondary lymphedema1. The factors 
that might influence the development of secondary 
lymphedema after surgery are the number of 
lymph nodes removed, radiotherapy to the axilla, 
postoperative wound infection, postsurgical drainage 
time, lack of mobility, and obesity1.

Breast cancer is the most frequent malignancy 
in women, with an incidence of 35-44 new cases 

per 100.000 women/per year. Breast cancer patients 
develop lymphedema following breast cancer 
treatment, and the risk increases every year.  Thus, 
breast cancer-related lymphedema is one of the 
main complications and most dreaded sequelea of 
breast cancer and its therapies, and can have long-
term physical and psychosocial consequences for 
patients.  It consists of the accumulation of lymph in 
the interstitial spaces, principally in the subcutaneous 
fa�y tissues, caused by a defect in the lymphatic 
system. It is marked by an abnormal increase of tissue 
proteins, edema, chronic inflammation and fibrosis2.

Stage I presents with pi�ing and is considered 
reversible; some women in this stage have no 
increased arm girth or heaviness and no signs of 
pi�ing oedema. As the oedema progresses, it becomes 
brawny, fibrotic, non-pi�ing and irreversible (stage 
II). In advanced lymphedema (stage III), which 
rarely occurs following breast cancer treatments, 
cartilaginous hardening occurs, with papillomatous 
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outgrowths and hyperkeratosis of the skin2.

Problems associated with lymphedema include: 
pain, altered sensations such as discomfort and 
heaviness, difficulties with physical mobility, 
physiological distress, recurrent infections and social 
isolation2.Intensive treatment is mainly used for 
severely swollen or misshapen limbs, where an elastic 
garment cannot be fi�ed. MLD is a gentle massage 
technique, which stimulates the lymphangiomotoric 
activity3. An increased level of activity associated 
with exercise may reduce body weight and increase 
the shoulder’s range of motion and improve muscle 
strength4.

METHOD

 It was a randomized control trial conducted 
on 20 subjects divided in 2 groups, one group was 
control group and other was experimental group. 
The early physiotherapy group was treated by a 
physiotherapist with a physiotherapy programme 
including manual lymph drainage, massage of scar 
tissue, and progressive active and action assisted 
shoulder exercises. This group also received an 
educational strategy. The control group received the 
educational strategy only

INCLUSION CRITERIA

• Age ranges above 18 yrs

• Women undergone unilateral breast cancer 
surgery with axillary lymph node dissection

EXCLUSION CRITERIA

• Recurrence or relapse of breast cancer

• Bilateral breast cancer

• Untreated infection

• Untreated heart disease

• Untreated renal disease  

• Untreated DVT

• Any other physiotherapeutic 
contraindications

PROCEDURE : Patients were screened for 
inclusion/exclusion criteria . Patients fulfilling the 
inclusion and exclusion criteria were included in the 
study. Each patient in this study was instructed about 
the different evaluation and treatment procedures 
to gain her confidence & co operation throughout 

the study. Subjects were randomly divided into 2 
groups i.e. Group A and Group B. Group A was 
given educational strategy and early physiotherapy. 
Group B was given only educational strategy. Both 
programmes will last for 3 weeks, with 3 visits per 
week.

Early physiotherapy intervention includes:

1. Manual Lymphatic Drainage

2. Stretching exercises of levator scapulea, 
upper trapezius, pectoralis major, medial and lateral 
rotators of shoulder

3. Progressive active and active assisted 
exercises of shoulder

4. Proprioceptive neuromuscular facilitation 
exercises without resistance for upper limb

Manual Lymphatic Drainage:Manual lymphatic 
drainage (MLD) is a specialised, gentle type of 
massage and an important part of lymphedema 
treatment. The aim is to shift or encourage the extra 
lymph to move away from the swollen area so it can 
drain normally. MLD also encourages and improves 
lymph drainage in the healthy lymph vessels, which 
helps keep fluid away from swollen areas. Slow 
rhythmic repetitive stroking with kneading effleurage, 
these sequential techniques with elevation of part to 
be drained is applied. First proximal part i,e, axilla is 
drained to make pathway for clearance of distal fluid 
areas. Direction of effluerage is specific towards the 
part with lymphedema that has to be drained. Distal 
to proximal stroking is done. The edematous part is 
drained with proximal part first and then distal part.

Proprioceptive Neuromuscular Facilitation

1. D1 Flexion Pa�ern: flexion. adduction, 
external rotation.

2. D1 Extension Pa�ern: extension, abduction, 
internal rotation.

3. D2 Flexion Pa�ern: flexion, abduction, 
external rotation.

4. D2 Extension Pa�ern: Extension, adduction, 
internal rotation.

Educational Strategy includes:      

• Instructions with printed materials about 
the lymphatic system, concepts of normal load 
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versus over load, source of secondary lymphedema, 
identification of possible precipitating factors.

• Instructions and precautions were given to 
the subjects in form of printed material in regional 
language 

• Intervention to prevent lymphedema:

• avoidance of trauma

• prevention of infection

• avoidance of arm constriction

• use and exercise of the arm

Exercise guidelines:

1. Perform exercises twice daily every day.

2. Have needed equipment at hand, such as a 
foam roll, wedge, or exercise wand.

3. Wear compression bandages or a customized 
compression garment.

4. Precede lymphatic drainage exercises with 
total body relaxation activities.

5. Follow a specified order of exercises.

6. Perform active, repetitive movements slowly, 
about 1 to 2 seconds per repetition.

7. Elevate the involved limb above the heart 
during distal pumping exercises.

8. Combine deep breathing exercises with active 
movements of the head, neck, trunk, and limbs.

9. Initially, perform a low number of repetitions. 
Increase repetitions gradually to avoid excessive 
fatigue.

10. Do not exercise to the point where the 
edematous limb aches.

11. Incorporate self-massage into the exercise 
sequence to further enhance lymph drainage.

12. Maintain good posture during exercises.

13. When strengthening exercises are added to 
the lymph drainage sequence, use light resistance 
and avoid excessive muscle fatigue.

Precautions to be followed during study 
period:

1. Avoid heavy lifting on the surgical side for 4 
weeks after surgery. Return to lifting gradually after 
this period.

2. Keep your surgical  arm loose and moving 

within the limits you are given after the surgery

3. Avoid any activity that bounces and jostles 
the breast for 2 weeks after surgery.

4. Use pillows to elevate your arm at night 
to decrease  swelling during first week. Put pillow 
between your arm and side at night to prevent from 
rolling on the surgical side.

5. Avoid repetitive motions with the arm on the 
surgical side such as vacuuming for 2 weeks after the 
surgery

6. Perform shoulder ROM exercises as 
tolerated.

7. Perform low impact exercises after surgery 
once pain is under control.

8. Do not lift your arm above shoulder level 
until cleared by your surgeon. 

Exercises Prescribed to Both Groups:

1. Active circumduction of the arm

2. Exercises on a foam roll

3. Bilateral hand press.

4. Wand exercise, doorway or corner stretch, 
and towel Stretch

5. Unilateral arm exercises with the arm 
elevated

6. Bilateral, horizontal abduction and 
adduction

7. Overhead wall press

8. Wrist and finger exercises

RESULT

TABLE 1: 1Comparison of Mean Scores of 
Quality of Life Questionnaire   of pre and post 
treatment  using paired t –test in Group A.

MEAN SD P T Significance

Pre-
treatment 59.96 4.48

<0.0001 3.9257 significant

Post-
treatment 52.40 3.34

INTERPRETATION: P value is <0.0001, t value is 
3.9257 which is significant 
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TABLE 2: Comparison of Mean Scores of Volumetric Measurement of pre and post treatment in Group 
A

MEAN SD P t Significance

Pre-treatment 102.50 7.91 0.0031 4.00
Significant 

Post-treatment 106.50 2.48

INTERPRETATION: P value is <0.0001, t value is 4.00 which is significant 

TABLE 3:  Comparison of Mean Scores of Quality of Life Questionnaire   of pre and post treatment  
using paired t –test in Group B.

MEAN SD P t Significance

Pre-treatment 60.20 4.59
0.0001

7.7198
Significant 

Post-treatment 56.70 3.50

INTERPRETATION: P value is <0.0001, t value is 7.7198 which is significant 

TABLE 4: Comparison of Mean Scores of Volumetric Measurement of pre and post treatment  using 
paired t –test in Group B.

Parameter MEAN SD P T Significance

Pre-treatment 107.00 8.56 <0.0001    12.1579
Significant 

Post-treatment 145.50 11.41

INTERPRETATION: P value is <0.0001, t value is 12.1579 which is significant 

TABLE 5: Comparison between  Quality of Life Questionnaire score of Group A and Group B using 
unpaired t –test.

MEAN SD P T Significance
Group A 9.80 3.01

0.001 5.71289 Significant 
Group B 3.66 1.65

INTERPRETATION: P value is 0.001, t value is 5.71289 which is significant 

TABLE 6:  Comparison between Volumetric Measurement of Group A and Group B using unpaired t 
–test.

MEAN SD P T Significance

 Group A 4 3.16
<0.0001 10.5841 Significant

Group B 39.50 10.12

INTERPRETATION: P value is <0.0001, t value is  10.5841 which is significant

Mean Age of subjects of both groups was found to be 62.4 yrs.
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DISCUSSION 

This clinical was conducted to evaluate the 
effectiveness of early physiotherapy in prevention 
of lymphedema in post mastectomy breast cancer 
patients.In this study there were 20 subjects and 2 
groups i.e. 10 in each group. Group A was given 
early physiotherapy and group B (control group) 
was given educational strategy.Manual lymph 
drainage, improves the lymph circulation, especially 
subcutaneous circulation, to stimulate the initial 
lymphatics, and to stretch the lymph vessels, 
consequently improving the removal of interstitial 
fluid. Manual lymph drainage encourages and 
improves reabsorption without increasing filtration1. 

Lymphedema of the upper extremity is a common 
occurrence after patients receive therapeutic 
interventions for breast carcinoma5. Physical 
activity can reduce recurrence of breast cancer, the  
importance of evidence-based training instructions 
for these patients is essential6. An additional benefit 
of exercise is the possibility of reducing obesity, 
which has been identified as a risk factor in the 
development of lymphoedema7-8. Manual lymph 
drainage stimulates superficial lymphatic vessels 
to remove excess interstitial fluid and it moves it 
through subepidermal (under the skin) fluid channels 
that form when lymphatics are damaged9. Manual 
lymph drainage encourages and improves resorption 
without increasing filtration It has been shown to be 
effective in the treatment of lymphedema because it 
improves the removal of fluid from interstitial space1. 
MLD combined with PNF are effective in treating 
lymphedema after mastectomy. Exercise therapy also 
significantl improves physical condition and relieves 
depression and anxiety of cancer patients10.

 Prolonged stretches at the shoulder have been 
shown to be highly effective in other patient groups 
at risk of developing significant loss of range11. Thus 
Prolonged stretches may be effective to decrease 
stiffness and pain after breast cancer surgery. Positive 
change in exercise activity has resulted in higher 
quality of life and favourable bodily pain and general 
health scores12. Natural killer cytotoxic activity  
increased after exercise in cancer patients, along with 
lymphocyte proliferation and granulomatous cell 
counts13

CONCLUSION 

Early physiotherapy along with educational 
strategy  was more effective than only Educational 
strategy in prevention of Lymphedema in post 
mastectomy breast cancer patients. Thus , hypothesis 
is proved.

Limitations: Sample size was small.

Recurrences were not to find out the long term 
effect of the treatment.

Total duration  of study was less

Suggestions: The sample size can be larger.

The study can be carried for a longer duration.

Close monitoring of daily activities could be 
done.
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ABSTRACT

Aim of the study was to determine the influence of tibiofemoral degeneration on hamstring flexibility 
by means of passive knee extension test, gait parameters and functional performance using lower 
extremity functional scale(LEFS). The overall relationship between each variable of the study was 
found using Pearson Correlation and was at a significant level of 0.01. Correlation of relationship of 
hamstring to step and stride length was shown positive and negative with cadence. 

Keywords: Tibiofemoral degeneration, passive knee extension test, gait parameters, LEFS

INTRODUCTION

Degenerative joint disease is a musculoskeletal 
disorder that affects a large proportion of population 
throughout the world. It predominantly affects 
the weight bearing joints such as hip, knee, ankle 
and vertebral column (Ronald et al 2004). Knee is 
a weight bearing joint of lower limb which has the 
primary function of lengthening and shortening of 
the limb, thus assisting the hip in positioning the foot. 
Degenerative joint disease of knee is more common 
among Indian population than that of western in 
relation to lifestyle pa�ern, primarily targeting 
medial and lateral tibiofemoral compartment of 
knee than the patellofemoral compartment (Roy D 
Altman et al 2004). Report states that prevalence of 
osteoarthritis of knee joint rose from 2% in men and 
3.5% in women between age group of 45 – 54 years to 
9.1% and 17.4% respectively among those who were 
65 – 74 years (Davis et al 1991). The joint reaction 
forces are an important contributing factor in the 
development of degenerative joint disease, a leading 
cause of disability in aging adults (Berenbaum F, 
Hochberg MC et al 2001). Alignment of knee is 
affected by the alignment of hip, ankle and foot, hence 
malalignment of knee can result from malalignment 
of hip, ankle and foot joints, from muscle imbalances, 
from abnormal loads on the knee joint (Davids JR et 
al 1996). Normal valgus alignment of knee results in 
a narrower base of support during stance, requiring 

less lateral shift to keep body’s centre of mass over 
its base of support during single limb stance and 
gait (Saunders JB et al 2009). Among individuals 
with degenerative joint disease of knee, 5 degrees of 
lateral tibial version with respect to femur is reported 
(Carol Oatis 2009). In addition to flexing and rotating 
the knee, the hamstring reportedly contributes to 
the stability of the knee, provide active resistance 
to anterior glide of tibia on the femur, and perhaps 
a critical substitute in anterior collateral ligament 
deficient phase. Hamstring is predominantly active 
during normal gait, and the most prominent period 
of activity is at the transition between swing and 
stance period of gait cycle. The role of hamstring is 
to slow the extension of knee in late swing and to 
help extension of hip in stance phase and so excessive 
activity of hamstring muscles can produce decreased 
knee extension in these phases of gait (Flynn TW et 
al 1995). Co-contraction of hamstring and quadriceps 
helps to stabilize knee and protect the ligamentous 
structures. Presence of knee flexion contracture 
precludes the use of passive support mechanism. 
With the knee flexed, weight of head, arm, and 
trunk produces a flexion moment at the knee. Hence, 
contraction of quadriceps femoris muscle is required 
to maintain the standing position. This greatly 
increases metabolic cost of erect standing. Also, 
alters the magnitude and direction of forces at the 
knee and contribute damage to knee joint capsule. 
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Degenerative changes predisposes to mechanical 
failure of hyaline articular cartilage, becomes thinner 
and due to friction, bone eburnates. This results in 
marginal osteophytes causing joint stiffness and 
degeneration on the medial compartment tilts the 
knee into genu varum (Donald A Neuman et al 2nd 
edition). The tibiofemoral joint sustains large moment 
during functional activities. In frontal plane, during 
normal locomotion, the ground reaction force applies 
an external adduction moment on knee during mid 
stance (Hunt MA et el 2006). This adduction moment 
increases the forces applied to medial tibial plateaus 
and femoral condyles. Thereby, it is important 
to recognize the relationship between joint and 
muscle forces and their possible associations with 
degenerative joint disease. Hence, the present study 
is aimed to determine the influence of tibiofemoral 
compartment degeneration on hamstring flexibility 
and functional performance of subjects.

SUBJECTS & METHODS 

We included 100 patients within the age group 
ranging from 40-60 years who were diagnosed by 
radiography changes for a period of at least four 
weeks with degenerative knee (tibiofemoral).patients 
symptomatic of other conditions such as isolated 
patellofemoral degeneration, previous surgeries, 
adverse neural tension, septic arthritis, deformities of 
lower extremities were excluded from this study. The 
purpose of the study was explained to the participants, 
and informed consent was obtained. The subjects 
with tibiofemoral compartment degeneration were 
evaluated for length of hamstring muscle, by means 
of passive knee extension test, and gait parameters. 
Finally functional performance was assessed using 
Lower Extremity Functional scale

 The subject’s knee was passively extended by a 
standardized force, while the hip was stabilized in 
90 degrees of flexion. The knee angle was measured 
with a standardized goniometer and represented the 
hamstring muscle length. The subjects were instructed 
to walk through a stretch of fifty meter along the 
marking on the floor during which the cadence was 
calculated. The subjects were then made to wet their 
feet and walk along the marking on the floor, there 
after stride length and step length was measured.

Lower Extremity Functional Scale is a self 

reporting scale. This was presented to the subjects in 
the form of hand outs and appropriate instructions 
were given. The hand outs were collected back and 
were scrutinized for the score. The total score is the 
sum of points scored for all the twenty activities. 
Each activity scored maximum of four points and 
the least was zero point. The overall score of the scale 
is eighty. Four activities which were not applicable 
to our lifestyle were not considered, which made a 
maximum score of the scale as sixty four for sixteen 
activities. Percentage of maximal function was 
calculated by the formula LEFS score ÷ 64 x100.

The SPSS version 16.0 software (statistical package 
for social sciences)was used to perform statistical 
analyses. Descriptive statistics were used for general 
features. Overall relationship between each variables 
of this study was found using Pearson’s correlation 
coefficient. The level of statistical significance was 
p<0.01.

RESULTS

The mean age of participants by means of one 
sample t-test is described in table 1.the mean and 
standard deviation of hamstring length, stride, step, 
cadence and LEFS by means of one sample t-test is 
shown in table 2.description of table 3 is Mean and 
standard deviation based on gender variance. The 
overall relationship between each variables of this 
study is shown in table 4. On comparison of the 
relationship of hamstring to the gait parameters 
showed a positive correlation to step and stride 
length.

Whereas a negative correlation with cadence. 
Also, all the included gait parameters showed a high 
level of significance to LEFS. Correlation of hamstring 
length with gait parameters and the functional scale 
was at a significant level of 0.01. The values and the 
relationship as stated earlier proved to be statistically 
significant.

Table I: Mean age of the participants (One 
sample t-test)                              

Gender n Mean ± SD

Male 25 50.04 ± 5.81

Female 75 47.88 ± 6.11

Total 100 48.42 ± 6.08
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Table II: The mean and standard deviation of hamstring length, 
stride, step, cadence and LEFS by means of one sample t – test

  N Mean ± SD

Length (degree) 100 34.78 ± 8.07

Stride (cm) 100 38.03 ± 5.58

Step (cm) 100 18.31 ± 2.75

cadence 100 29.39 ± 4.41

LEFS (%) 100 70.26 ± 10.47

Table III: The mean and standard deviation representing gender variation of the variables.

Gender N Mean Std. Deviation t p

Length (degree)
Male 25 32.40 8.554 -1.719 .089

Female 75 35.57 7.800

Stride (cm)
Male 25 38.97 5.446 .970 .334

Female 75 37.72 5.624

Step (cm)
Male 25 18.59 3.127 .593 .555

Female 75 18.21 2.626

Cadence
Male 25 28.96 4.560 ..561 .576

Female 75 29.53 4.382

LEFS (%)
Male 25 69.288 10.2428 -.533 .595

Female 75 70.581 10.5941

Table IV: Relationship between hamstring Length and Stride length, Step length, Cadence and LEFS

Hamstring 
Length (degree) Stride length (cm) Step length 

(cm) cadence LEFS (%)

Age

Pearson 
Correlation - .180 - .111 -.165   .199* -.524**

Sig. (2-tailed) .073 .269 .100 .047 .000

Hamstring 
Length (degree)

Pearson 
Correlation .399** .421** -.370** .468**

Sig. (2-tailed) .000 .000 .000 .000

Stride length 
(cm)

Pearson 
Correlation .837** -.717** .298**

Sig. (2-tailed) .000 .000 .003

Step (cm)

Pearson 
Correlation -.925** .329**

Sig. (2-tailed) .000 .001

Cadence

Pearson 
Correlation -.339**

Sig. (2-tailed)
.001

* Correlation is significant at the 0.05 level (2-tailed).

**Correlation is significant at the 0.01 level (2-tailed).
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DISCUSSION

This preliminary study demonstrated a positive 
correlation between hamstring flexibility and 
Lower Extremity Functional Scale in tibiofemoral 
joint degenerated subjects.In addition, hamstring 
flexibility is highly significantly related to step length, 
stride length and cadence.

The Tibiofemoral joint sustains large moment 
during functional activities and normal gait (Hunt 
MA 2006).  Hamstring is one of the muscles that 
contributes to the stability of knee and is active during 
normal gait, decelerate the extension of knee in late 
swing and to help extend hip in stance phase. Muscle 
imbalance causes abnormal stress on the joint and can 
lead to joint degeneration (Andriacchi TP 1994).

It is significant clinically, to recognize the 
incidence of lack of flexibility and impaired functional 
status among patients suffering degenerative joint 
disease.

The relationship between walking speed and 
muscle activity is complex and depends on the 
muscle. However, the relative contribution of hip 
flexors and extensors to propulsion increases with 
walking speed. Predominantly many abnormal gait 
pa�erns found among individuals with impairment 
are characterized by decreased walking velocities.

Hence, our study aimed to determine the 
influence of tibiofemoral compartment degeneration 
on hamstring flexibility and functional performance 
of subjects in the present study. In this study, 
the hamstring flexibility of hundred subjects was 
measured along with LEFS and gait parameters. 

It is evident from table 2, that the hamstring 
flexibility is related to gait parameters such as step 
length, stride length and cadence. Also, hamstring 
flexibility has its profound effect on LEFS score.

The outcome measure used in this study proved to 
be valuable in measuring functional status supported 
by previous studies done by Yeung TS 2009.

In previous studies, hamstring flexibility was 
measured in relation with patellofemoral pain 
syndrome (Lisa C White 2009). Similar studies done 
by G. Li (2006), proved the effect of tibiofemoral joint 
kinematics on patellofemoral contact pressure under 

simulated muscle loads.

The physiological explanation supporting the 
influence of hamstring flexibility is that, excessive 
activity of hamstring can produce decreased knee 
extension in late swing and at ground contact during 
gait (Flynn TW 1995).

  Gait alteration may occur with degenerative 
joint disease of knee depending on whether there is a 
collapse of the medial (or) lateral knee compartment 
owing to degeneration.

 Lateral knee degeneration would result in a 
varum knee, causing the knee to thrust medially 
during gait. Medial degeneration would results in 
varus knee, causing the knee to thrust laterally during 
gait (Darlene Hertling et al 2006).

Table 1 represents the mean age of participants 
by means of one sample t – test. The mean age of 
male subjects was 50.04 ± 5.81 and mean age of female 
subjects was 47.88 ± 6. 

  The mean and standard deviation of hamstring 
length, stride, step, cadence and LEFS by means of 
one sample t – test is shown in table 2. 

Description of table 3 is Mean and standard 
deviation based on gender variance, does not show 
much of statistical significance in difference for 
hamstring length, and stride length, step length, 
cadence and LEFS, which has also been represented 
graphically.

The overall relationship between each variables 
of this study was found using Pearson correlation as 
shown in table 4. On comparison of the relationship 
of hamstring to the gait parameters showed a positive 
correlation to step and stride length.

Whereas a negative correlation with cadence. 
Also, all the included gait parameters showed a high 
level of significance to LEFS. Correlation of hamstring 
length with gait parameters and the functional scale 
was at a significant level of 0.01. The values and the 
relationship as stated earlier proved to be statistically 
significant.

Subjects included for this study were not 
categorized based on their nature of work or 
occupation. This factor might have had an influence 
on the outcome.
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Intrinsic factors to the subjects who were included 
for the study such as obesity could have also had an 
influence on the outcome.

Considering the above stated data and 
discussion, proves the current study to possess a 
significant relation between hamstring flexibility and 
functional performance, which is readily influenced 
by tibiofemoral compartment degeneration.
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ABSTRACT

Aim: To find the correlation of low back pain and diastasis rectus abdominis in post-menopausal 
women between the age group of 50-60 years.

Oebjctives: 

1. To find the prevalence of low back pain in post-menopausal women. 

2. To assess low back pain using visual analogue scale. 

3. To assess the disability due to low back pain using Roland Morris disability questionnaire.

4. To assess the diastasis recti in postmenopausal women.

 5. To find the correlation of diastasis rectus abdominis with low back pain in post-menopausal 
women.

Abstract: A correlational study was conducted in 100 postmenopausal multiparous females within the 
age group of 50-60 years. They were surveyed for low back pain using visual analogue pain scale and 
Roland Morris questionnaire for disability; out of which 77% had low back pain. These participants 
were then assessed for diastasis rectus abdominis using diastasis recti test.The mean VAS of low back 
pain was 5.31. The mean disability due to low back pain was 38.55%. The mean of diastasis recti was 
2.89cm. The test was statistically significant by using unpaired t test and coefficient of correlation test.

Result: There was a partial positive correlation between diastasis rectus Abdominis and Low back pain 
in post-menopausal women within age group 50-60 years.

Keywords: Diastasis rectus abdominis, low back pain, post menopausal women, disability, diastasis recti test.

INTRODUCTION/BACKGROUND

Rectus abdominis is a muscle running vertically 
on each side of anterior wall of abdomen. There are 
two parallel muscles separated by a midline band of 
connective tissue called linea alba. The muscle arises 
by two tendinous heads: lateral head from lateral 
part of the pubic crest and medial head from the 
anterior pubic ligament. It is an important postural 
muscle. It is responsible for flexing the lumbar spine, 
as when doing a crunch. It also helps in keeping the 
internal organs intact and in creating intra-abdominal 
pressure1.

Diastasis rectus abdominis is defined as 
separation between two bellies of rectus abdominis2 .

The hormonal changes taking place during 
menopause causes stretching of the abdominal 
muscles. It is more common in multiparous women 
due to repeated episodes of stretching during 
pregnancy3. Thus the biomechanical changes and 
stretching of these muscles facilitate the appearance 
of diastasis of rectus abdominis muscle. This may 
produce musculoskeletal complaints such as low back 
pain as a result of decreased ability of the abdominal 
musculature and thoracolumbar fascia to stabilise the 
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pelvis and lumbar spine5.

MATERIAL & METHOD

      1. STUDY DESIGN 

Type of Study: Correlational Study 

Duration of Study: 6 Months 

Location: Metropolitan City

2 .sampling Design

Sampling Method: Convenience Sampling

Sample Population:  Post Menopausal Women 
- (50-60 Years)

Sample Size: 100

3. Outcome Measures

 Visual analogue scale

 Roland Morris questionnaire

 Diastasis recti test                             

 SELECTION CRITERIA

        A) INCLUSION CRITERIA:

•  Full term normal delivery

• Multigravida females

• Age group of 50-60 years

• Women willing to participate in the study.

           B) EXCLUSION CRITERIA: 

• Females undergone any abdominal surgeries

• Any orthopaedic surgeries

• Any neurological condition

• Any cardiac condition

• Hesitant females

• Uncooperative patients

• Female on hormone replacement therapy.

• Already on exercise Programme.

    PROCEDURE

Total 100 postmenopausal multiparous females 
within the age group of 50-60 years were surveyed for 
low back pain using visual analogue pain scale and 
Roland Morris questionnaire where questions have 
been designed to give the information about how 
their low back pain affects their ability to manage 
in day to day life.Before handling the questionnaire, 

each subject was  given detailed information about 
the purpose of the study with an assurance that the 
information given will be used only for data collection, 
but otherwise it would be kept totally confidential. 
Consent was taken in the language best understood 
by the females. The statements given in the Roland 
Morris questionnaire were translated in the language 
best understood by the subjects. They were instructed 
to put a mark next to each appropriate statement. The 
total obtained score was calculated to find the level 
of disability. Patients having low back pain were 
assessed for diastasis recti. 

DIASTASIS RECTI TEST: The diastasis recti 
test was performed with the patient in crook lying 
position. The subject slowly raises her head and 
shoulders off the floor, reaching her hand towards the 
knees, until the spine of scapulae leaves the floor. The 
therapist places the fingers of one hand horizontally 
across the midline of the abdomen at the level of 
umbilicus. If a separation exists, the fingers will sink 
into the gap between the rectus muscles or a visible 
bulge between the rectus bellies may be appreciated. 
The number of fingers that can be placed between the 
muscle bellies is documented. The separation of 2 c.m 
(i.e. 2 finger widths) is considered normal. Diastasis 
rectus abdominis will be confirmed if a separation of 
greater than 2 finger widths between the two rectus 
abdominis bellies exists2. 

FINDINGS

TABLE 1: Demographic data

PARAMETERS  

NO.OF CASES 100

AGE(YEARS)  

       MEAN 53.68

          SD 3.94

       RANGE   50-60                            
 

   NO.OF PREGNANCY  

2 69

3 22

>3 9

INFERENCE: The above data shows the 
distribution of women participated in the study from 
age 50 years to 60 years.
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TABLE 2: Prevalence of low back pain

LOW BACK PAIN  

        YES 77

         NO 23

INFERENCE: The above data shows the 
prevalence of low back pain in post-menopausal 
women was 77.

TABLE 3: Correlation of low back pain and 
diastasis rectus abdominis

                
PARAMETERS MEAN

STANDARD 
DEVIATION SIGNIFI-

CANCE

  VAS 4.09 3.29

SIGNIFI-
CANT

DIASTASIS 
RECTI 2.89 0.69

INFERENCE: The above data shows the 
correlation of low back pain and diastasis recti. The 
test was statistically signifi cant by using unpaired t 
test and coeffi  cient of correlation test.

CONCLUSION

This study concludes that there is a partial 
positive correlation between low back pain and 
diastasis recti abdominis in post-menopausal women 
within the age group of 50-60 years.
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ABSTRACT

Introduction: The study was initiated to compare the most popularly used Bruce, Balke and Naughton 
test protocols, considering cardiopulmonary responses like HR, BP and RPE as criteria in same subject 
population.

Methodology: 60 Normal Healthy subjects between age group 20-59 years were recruited for the study 
after informed consent. Basal Parameters i.e. HR, BP and RPE were taken for all subjects before and 
immediately after the termination of the Bruce, Balke and Naughton test..

Results: Demographics characteristics of the subjects were : mean age of subjects were 36.62 + 11.55  
years, 50% total were male and rest were female. Results were compared in two groups 20-39 and 40-59. 
The statistical test used  were t- test and ANOVA and the significance level was decided as p<0.05. 

Conclusion: To achieve optimal clinical results, the selection of treadmill protocols should be based on 
the individual performing the test and objective of the test
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INTRODUCTION

In 1976, Pollock et al did a Comparative Analysis 
of Four protocols : Bruce, Balke, Taylor, & Ellestead 
for maximal treadmill stress testing1. In 1991, Myers 
et al did a Comparison of Ramp versus standard 
exercise protocols: Bruce, Balke, Taylor & Astrand, 
however no one test was thought to be superior to 
the others2.

Aim: To compare the most popularly used Bruce, 
Balke and Naughton test protocols, considering 
cardiopulmonary responses like HR, BP and RPE as 
criteria in same subject population.

METHODOLOGY

Instrumentation: Treadmill, polar digital HR 

monitor, Aneroid BP Apparatus, stethoscope

Exclusion Criteria:

Absolute Contra Indication as ruled out by the 
physician: Resting ECG abnormalities, recent MI, 
unstable angina, ventricular arrhythmias, heart 
blocks, pacemakers, CHF, Cor Pulmonale, aortic 
stenosis or any other rheumatic  heart disorders, 
acute infections, pulmonary embolism.

Relative Contra Indication as determined 
by  physician are DBP>115 SBP>200, pregnancy, 
electrolyte abnormalities, PVC’s, ventricular 
aneurysm, diabetes uncontrolled, chronic infectious 
diseases like hepatitis AIDS.

Procedure: 60 Normal Healthy subjects between 
age group 20-59 years were recruited for the study 
after informed consent. All volunteers were screened 
for entry into the study on the basis of normal 
physical examination  by a medical practitioner and 
on the basis of being negative on the PAR- Q .
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Before starting the test, all volunteers were asked 
to sign a consent form, complete a medical history 
questionnaire (PAR Q) and describe personal details 
to be noted on Data Collection Form.

Proper instruction and a trial walk on treadmill 
was given to every subject a day prior to start of the 
actual test, to familiarize them with the different 
speed of the three protocols and to decrease their 
anxieties. Basal Parameters i.e. HR, BP and RR were 
taken and age predicted max HR was calculated  i.e. 
220- age and was reported on data collection form, to 
ensure that the subject does not exceed their Target 
Heart Rate Zone.

The session started with 10 minutes of warm up 
which included calisthenics exercises and stretching 
(same for all subjects at all instances) after which the 
subject started with actual test. A table of random 
number was used to select the order in which tests 
were administered and the test was single blinded 
(subject blinded to the protocol) .Testing sessions 
were scheduled at one week interval preferably at 
same time and same day. Subjects fasted 3 hours 
before the test and care was taken that on day of 
testing they were in fit condition. However, drinking 
water was allowed.

HR and BP was monitored for all subjects before 
and immediately after the termination of the test. 
Also the predicted METS, VO2  & total duration for 
which subject exercised on each test was noted from 
the treadmill and the individual’s level of exertion 
was quantified on rate of perceived exertion (RPE) 
Borg 6-20 scale.

Termination Criteria for the test: In all subjects 
was if any symptom or discomfort (like fatigue, SOB 
etc.) beyond which he/she was unable to carry out the 
test. After termination of the test then the subject was 
made to sit till all the parameters returned to near 
normal and the recovery time was noted on Data 
Collection Form.

RESULTS 

Demographics characteristics of the subjects 
were : mean age of subjects were 36.62 + 11.55  years, 
50% total were male and rest were female. Results 
were compared in two groups 20-39 and 40-59. The 
statistical test used  were t- test and ANOVA and the 
significance level was decided as p<0.05. 

Profile of HR- After the tests mean HR in Bruce 
protocol was significantly (p<0.05) high as compared 
to Balke and Naughton. But the difference was 
not found to be statistically significant in both age 
groups. However the HR of subjects in higher age 
groups 40-59 years was significantly low as compared 
with subjects of age group 20-39 years in all three 
protocols. (Table 1)

Profile of Systolic BP- After the tests mean BP 
in Bruce protocol was significantly (p<0.05) more as 
compared to Balke and Naughton. But the difference 
was not found to be statistically significant in both 
age groups. However the SBP response post test 
of subjects in higher age groups 40-59 years was 
significantly high as compared with subjects of age 
group 20-39 years in all three protocols. (Table 1)

Table 1: SBP and HR at three instances: Post Protocol in both the age Groups

Age (years) S.B.P. (Mean + SD) H.R. (Mean + SD)

Protocol Bruce Balke Naughton Bruce Balke Naughton 

20-39 154.1 + 14.8 145.6 + 20.2 147.43 + 19.7 174.20 + 10.9 171.77 + 11.5 172.17 + 10.4 

40-59 161.86 + 16.0 157.6 + 16.5 151.86 + 16.8 151.57 + 14.7 147.47 + 11.8 148.93 + 12.5 

Profile of Predicted METS: After the tests 
predicted METS in Bruce protocol was significantly 
(p<0.05) more as compared to Balke and Naughton. 
But the difference was not found to be statistically 
significant in both age groups. However the METS 
of subjects in higher age groups 40-59 years was 
significantly low as compared with subjects of age 

group 20-39 years in all three protocols. 

Profile of duration:  For both the age groups the 
duration was significantly low in Bruce protocol as 
compared to Naughton and Balke protocol. However 
the difference between the duration of Balke and 
Naughton were not statistically significant. Also, the 
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duration was significantly less in higher age groups, 40-59 years as compared with subjects of 20-39 years in all 
three protocols. (Table 2)

Table 2: Duration of Exercise /Workout and RPE in all Protocols in both the age Groups

Age 
(years) Duration  (Mean + SD) RPE (Mean + SD)

Protocol Bruce Balke Naughton Bruce Balke Naughton 

20-39 12.0  + 2.8 19.54 + 3.6 20.07  + 4.6 14.66 + 1.3 11.93 + 1.8 12.8 + 1.62 

40-59 9.64 + 3.0 14.35 + 5.9 15.52 + 5.5 14.10 + 1.46 11.7 + 1.74 12.1 + 1.36 

Profile of RPE: RPE was significantly higher in 
Bruce protocol as compared to Balke and Naughton. 
However, the difference was not found to be 
statistically significant between Balke and Naughton. 
Also there was no statistical difference between the 
two age groups within all three protocols.  (Table 2)

All the subjects recovered in 2 minutes after the 
protocol. They were kept under observation for 30 
minutes post exercise.

DISCUSSION

To asses cardiopulmonary system different 
treadmill protocols have come into existence over 
a period of time. We selected three very widely 
used protocols i.e. Bruce, Balke and Naughton for 
comparison in our study.

Balke was devised with constant speed of 5.3kph 
and increase of grade of 1% at every stage (i.e. 1 min 
stage and total duration of 26 mins)

Naughton having constant speed of 4.8 kph with 
increase in grade of 2.5 % at every stage (i.e 2 min 
stage and total duration of 28 minutes)

Bruce shows greater variations i.e. speed from 
2.7 kph to 8.8 kph and grade starts with 10% and 
increased by 2% at every stage (i.e 3 minutes stage 
and total duration of 21 minutes)6

In our study all volunteers were subjected to 
all 3 protocols on the treadmill and it was observed 
that maximum physiological values for HR, BP & 
METS were not statistically different when compared 
in all three protocols. However it was observed 
that the total duration required to achieve these 
maximum responses in each of these protocols varied 
significantly. In Bruce protocol, subjects achieved 
maximal responses at a very short duration i.e. for 

age group 20-39 years it was 12 minutes and for 40-
59 years it was only 9 minutes, as compared to Balke 
and Naughton where they required almost the same 
duration i.e. for 20-39 years- 19 mins, 40-59 years- 14 
mins and 20-39 years- 20 minutes and 40-59 years 16 
minutes respectively.

Even RPE varied significantly in three protocols 
being higher in Bruce which suggests that subjects 
perceived a greater exertion in achieving maximal 
responses in lesser duration in Bruce protocol as 
compared to Balke and naughton protocols.This is 
due to higher increments in Bruce protocol.

Although the maximal HR was similar in all 
three protocols, it was the rate of increase in HR 
that changed significantly among the three tests. It 
was observed in our study that Bruce has a primary 
advantage of relatively short duration needed for most 
subjects to reach  maximal effort. However, this may 
be a disadvantage for elderly and cardiopulmonary 
compromised patients because the large increments 
in between the stages may be too great to cope up 
with the stress. With age and deconditioning there 
is a decrease in average values of maximum aerobic 
power or VO2 max and there is inefficiency in reaching 
its submaximal or maximal percentage.

In his study, Skinner has observed  that at the 
age of 25 years functional capacity is 12-13 METS (1 
MET  higher for males,) after which there is a drop 
of approximately 1 MET  by each 7 years. Thus, in 
a 60 year old VO2 Max would be 7-8 METS, which 
dropped to 5-6 METS in institutionalized and highly 
deconditioned elderly3.

In Bruce, 2nd stage workload is 4 kph (12%) which 
requires 7 METS, and so it is at near V02 Max for most 
elderly people. Also, the relatively large increase in 
between the stages and as the test progresses above 
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stage, the additional energy cost of running as 
compared with walking, limits their performance3.

However, advantage of this protocol is that, 
the abrupt increase in the exercise intensity many 
increase sensitivity to ischemic changes. Therefore, 
we can say that Bruce is a choice for young active 
individuals and to evaluate cardiovascular system 
with increased sensitivity5,8,9.

Balke, as described earlier has survived test of 
time where speed is constant and grade increases 
every minute. Constant treadmill speed requires only 
an initial adaptation in stride and produces less ECG 
and BP artifacts than do protocols involving higher 
speeds4. It was originally developed to assess physical 
fitness and endurance in reasonable healthy subjects4, 

8, 9. However, in older deconditioned individuals the 
5.3 mph speed may be too fast therefore it could be 
a test of choice for normal sedentary subjects who 
should be able to cope up with this speed 5. Long 
duration of this protocol as compared to Bruce still 
remains  a drawback of this test to complete which, 
performance by an  individual, is influenced more 
by endurance4,7. The nature of gradual increase in 
grade with constant speed makes this test more 
applicable to assess functional capacity. Therefore, it 
can be safely utilized for a Customized cardiac rehab 
program because increment is more gradual10.

Naughton, another test of our study is also 
a longer duration test, which unlike Balke has a 
less speed  i.e. 4.8 kph, so it is suggestive for older 
deconditioned  individuals5. Later, it was modified 
to a speed of 3.2 kph for the initial 6 stages5. Paul. 
S Fardy in his study used this protocol to assess the 
cardiovascular system of post MI patients in early 
stages i.e. before hospital discharge or shortly after 
discharge. This has been used extensively in recent 
years to classify patients into high risk and low 
risk categories that have important prognostic and 
therapeutic implications. This is also used in CHF and 
for cardiac transplant where patients have limited 
exercise tolerance4 , though duration is a drawback 
but it can establish more precise end points for se�ing 
training guidelines.

Thus, to achieve optimal clinical results, the 
selection of treadmill protocols should be based on 
the individual performing the test and objective of 
the test.
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ABSTRACT

‘Cerebral Palsy’ is one of the common Neurological disorders seen by the physiotherapist in pediatric 
population. It is very often seen that the patients having similar control are tested on command, as 
joint wise movement through various postures function differently in day to day performance through 
various activities. All component that contribute to functional performance tested separately when put 
together may give an idea of performance but may vary from actual performance. 

Design and Methodology: Cross sectional study done on incidental sample of  35 community 
walkers, cerebral palsied spastic diplegic children  from   All India Institute of physical Medicine and 
Rehabilitation, Haji Ali, Mumbai.

Children assessment done which includes voluntary control, one leg standing, obstacle walking, 
Functional performance observe on Tuffs Assessment of Motor Performance (TAMP) and Motor 
Assessment scale (MAS) compared in Cerebral Palsied children. 

Result: Ambulation activities in TAMP and walking activities in MAS shows low score in spastic 
CP diplegic children and also Advance hand activities and Feeding shows low score in CP diplegic 
children.  TAMP requires less time and less skills of the Physiotherapist than MAS .

TAMP is more simpler than MAS. TAMP Correlated with MAS was found to be positive and statistically 
significant at (P < 0.01).  Voluntary control of UL correlated with Advance hand activity, Hand function 
and Upper arm function of MAS ,  Feeding and Dressing activities of TAMP was found to be positive 
and Statically significant at (P < 0.01). Voluntary control of LL correlated with Walking activity of MAS, 
Obstacle walking , Ambulation activities of TAMP was found to be positive and Statically significant 
at (P < 0.01).  

Conclusion:-  Voluntary control itself gives sufficient idea about the functional level of UL and LL. 

Keywords:- Cerebral Palsy, Tufts Assessment of Motor Performance, Motor Assessment Scale,Voluntary 
Control

Short cuts: - [Cerebral Palsy (Cp), Tufts Assessment of Motor Performance (TAMP), Motor Assessment 
Scale (MAS), Voluntary Control (VC)]

BACKGROUND

Cerebral Palsy: is one of the common Neurological 
disorder seen by the physiotherapist in pediatric 
population. Prevalence of cerebral palsy varies from 
1.5 to 2.5 / 1000 live births. (Zaman et al 1992).4 Again 
the spastics are more than the dyskinetic. Children 

shows developmental delay, reduced mobility, poor 
balance and postural instability which limit the 
overall activity of the child required for independence 
in functional performance. 

The recovery of functional independence 
following a neurological insult is a complex process 
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requiring the reacquisition of many skills. (Shumway 
cook 1995).31,32 

Ultimately recovery has meaning till the patient 
is functionally independent. Physiotherapists do the 
assessments of control, mobility and stability. It is very 
often seen that the patients having similar control are 
tested on command, as joint wise movement through 
various postures function differently in day to day 
performance through various activities.4 

A performance is the accomplishment of 
a given task measured against preset known 
standards of accuracy, completeness, cost, and 
speed. All components that contribute to functional 
performance tested separately when put together 
may give an idea of performance but may vary from 
actual performance.

DESIGN AND METHODOLOGY

Sample : Incidental sample of 35 community 
walking , spastic diplegic cerebral palsied children 
took part in study  from  AIIPMR, Mumbai. 

Study design: Cross sectional study.Wri�en 
consent taken.

Inclusion Criteria :-Bobath (1971) –At about age 
5 yrs., child has good control of his balance, can jump, 
play games and can co-ordinate selective and precise 
movements of his hands for manual skills and also in 
TAMP requires children of above 6 yrs, who are able 
to understand the instructions require for the test.  So, 
children above 5 yrs of age are taken . 

 Exclusion Criteria : Sever MR, gross  cognitive, 
perceptual and behavioral problem excluded . 

METHODOLOGY : A basic routine assessment 
done with that, Voluntary control (Dr.M.G.Mokashi) 
22- For knowing the control over spasticity, voluntary 
control done, Single leg stance time ,Foot placement 
obstacle .To observe the Functional performance, 
Tuffs Assessment of Motor Performance 
(TAMP)14,15,26 and Motor Assessment scale (MAS)9, 
compared in participants. Pilot study for MAS and 
TAMP done on 50 normal children with same age 
group. Communications and wheelchair items 
from TAMP were excluded as Indian children were 
unable to write English and type, and patients were 
ambulant. 

Total assessment time was approximately 50 min  

including  for TAMP -15-20 min  and MAS -15-20 min 
.The results of each scale were recorded on a separate 
sheet of Performa. 

OBSERVATION, ANALYSIS AND RESULT: 
35 community walking spastic diaplegics , cerebral 
palsied type took part in study,out of that 12 girls and 
26 boys with mean age 10.2 ± 4.0 yr. 

 MOTOR ASSESSMENT SCALE(MAS)   :  Carr 
et al (1985) : Poople and whitney (1988); loewen and 
Anderson (1988)  Eight hierarchical measures largely 
focused on disability, and it  is useful in patients with 
upper motor neuron weakness and popularly used 
in stroke patients (Carr & Shephard-1987)9. A pilot 
group of 50 normal children , with mean age 8.5 ± 2.2 
yr was assessed on MAS to confirm it’s effectivity for 
Indian children. 

Table No. 1 : Results obtained for pilot study of 
normal children on MAS are as follows: 

Activities

Mean score 
obtained by 
normal children/
maximum score

% 
obtained 
score

Supine to side lying 6/6 100%

Supine to si�ing 6/6 100%

Balance si�ing 6/6 100%

Si�ing to standing 6/6 100%

Walking 6/6 100%

Upper arm function 6/6 100%

Hand function 6/6 100%

Advance hand activity 6/6 100%

Total 48/48 100%

All children have scored maximum on each 
activities resulted into 100% score. Thus it can be 
concluded that, MAS is applicable to the children 
above 6 yrs of age.

Tufts Assessment of Motor Performance 
(TAMP): have  five Modules under two headings. 
Scoring is based on Assistance, Approach, Pa�ern 
and Proficiency. 

 The test was given to 50 normal children and 
results are  as follows;
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Table No. 2 Module wise score obtained by 
normal children on TAMP.

Modules
Mean score obtained by 
normal group/ Maximum 
score

% of 
obtained 
score 

Bed Mobility 72/72 100%

Transfer 36/36 100%

Ambulation 48/48 100%

Feeding 36/36 100%

Dressing 120/120 100%

Total 312/312 100%

Thus all children have scored maximum on each 
module resulted into 100%score .Therefore TAMP 
could be applied to Indian children above 6yr. 

Performance of Cerebral palsy group on TAMP 
was considered for each module was converted in the 
percentage score. 

Table No. 3 :  Comparison of mean % score of 
CP spastic diplegic on different modules of TAMP. 

MODULES MEAN % SCORE S.D.

Bed Mobility 91.47% ± 0.067

Transfer 89.52% ± 0.086

Ambulation 74.17% ± 0.071

Feeding 89.05% ± 0.104

Dressing 92.60% ± 0.090

Total 88.74% ± 0.055

In this table, it seen that, if ranking of 
performance is done, Dressing 92.60 % ± 0.090   has 
highest and Ambulation 74.17% ± 0.071  got lowest,In 
CP diplegics, upper limbs are minimal involved than 
the lower limbs, so they scored high in dressing etc. 
In Ambulation module also the performance is 74%. 
The activities of Ambulation and elevation are scored 
of performance as ability to do the listed activities are 
not accurately graded rather than gradation of quality 
accurately. 

Table No. 4 :   Comparison of mean score of CP 
diplegic on different activities of Ambulation.

Ambulation 
activities

Mean 
score of CP 
diplegic 
children

Mean 
score of 
Normal 
children 

Difference

Walking 9.29 ± 0.79 12 ± 0.00 Significant

Walking on 
ramp 8.83 ± 0.95 12 ± 0.00 Significant

Upstairs 8.77 ± 0.97 12 ± 0.00 Significant

Downstairs 8.71 ± 9.96 12 ± 0.00 Significant

Elevation is more difficult than Ambulation. 
Downstairs appears to be more difficult than upstairs. 
Walking on ramp is also more difficult. As compared 
to normal children CP children score is less on 
Ambulation activity. So difference is significant. 

Table No. 5 : Comparison of mean score of CP 
diplegic on different activities in MAS. 

Activities Mean S.D

Supine to side lying 4.63 ± 0.97

Supine to si�ing 5.43 ± 0.56

Balance si�ing 5.26 ± 0.89

Si�ing to standing 3.73 ± 0.98

Walking 3.49 ± 0.78

Upper arm function 5.49 ± 0.61

Hand function 5.67 ± 0.45

Advanced hand function 3.74 ± 0.98

Total 37.43 ± 3.08

In this table, it shows that CP children in upper 
arm function and supine to sit scored high mean. And 
in Advance hand activity si�ing to standing, walking 
scored low mean. Spastic diplegic child has obvious 
spasticity in the lower limbs and none in the upper 
limbs except for fine motor-coordination defects. 

In TAMP & MAS, for lower limb balance items 
are less, so for the quality of Locomotor performance 
one leg standing and obstacle walking, two activities 
are added. 

Grading: Obstacle walking and one leg standing   
score is  Min. is 0 and Maximum is 4.. Studies by 
Steffen et al (2002) suggests that physical therapist 
must use age related data when interpreting patient’s 
data obtained on berg balance scale3,12,13,23. So to 
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established normative value of one leg standing and 
obstacle walking is obtained from pilot group of 50 
children mean age 8.5 ± 2.2. 

Table No. 6: Score obtained by normal 50 
children on one leg standing and Obstacle walking 
as follows : 

Activities

Mean of 
obtained
Score / Max. 
score

% of 
obtained

One leg stance 4/4 100%

Obstacle walking 4/4 100%

Total 8/8 100%

It shows that all children have scored maximum 
on each activity resulted in to 100% score 

Table No. 7 :Comparison of one leg standing 
and obstacle walking in CP diplegic children with 
normal children: 

Activities
Mean score of 
CP diplegic 
children 

Mean 
score of 
Normal 
children 

Difference 

Obstacle 
walking 2.46 ± 0.98 4 ± 0.00 Significant 

One leg 
stance 1.17 ± 0.79 4 ± 0.00 Significant 

The CP diplegic children, will make excessive use 
of whatever righting and equilibrium reactions are 
present ‘above the waist’. they therefore use excessive 
compensatory movements of head, upper trunk and 
arms, as the legs and hips are too stiff to take a step. 
They lack balance and rotation and seem to fall from 
one leg to other in walking (Bobath 1959) .So, CP 
diplegic children in both activities scores low mean 
than normal children. 

Voluntary Control:  is for knowing the control 
over spasticity .(Dr. M.G. Mokashi)22 Grading of 
voluntary control is from   0 to 4 , maximum score for 
Upper Limb (56) and 

Lower Limb (48) and  percentage of that taken in 
consideration. 

Table 8. Comparison of voluntary control in CP 
diplegic children 

Voluntary control Mean with S.D 

             UL 67.41 ± 8.2 

             LL 47.41 ± 7.3 

In this table it shows that, voluntary control of 
lower limb has low mean score. 

As in diaplegics lower limbs involved more than 
upper limbs.

Table No. 9: Gender wise comparison of CP diplegic on MAS & TAMP, on obstacle walking & one leg 
standing.

  Scale 
Male Female Unpaired Test 

Difference is 
Mean S.D. Mean S.D. T Value P Value 

MAS 37.04 ± 3.81 38.40 ± 3.85 -0.383 0.408 not significant 

TAMP 276.52 ± 10.88 277.70 ± 10.11 -0.180 0.858 not significant 

Obstacle Walking 2.32 ± 1.11 2.80 ± 0.92 -1.211 0.235 not significant 

One leg standing 1.12 ± 0.83 1.30± 0.68 -0.607 0.585 not significant 

There is no Gender wise difference observed on 
activities of MAS & TAMP, obstacle walking & one 
leg standing.

TAMP and MAS both are performance oriented 
scales  and some activities having similar contribution 
of body parts for the performance. Therefore the 
task analysis of different sub activities of modules 
in TAMP and activities of MAS with reference to 
contribute body part control was done and co-related 

with each other and found correlated  by Pearson 
correlation / 2-tailed(0.001 level).

DISCUSSION

Equilibrium reactions serve to maintain or 
regain balance during a shift in the COG31,32. These 
reactions are affected in  spastic diaplegic cerebral 
palsy children  and so Ambulation is altered. 
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Ambulation activities in TAMP  and walking 
activities in MAS shows low score and also Advance 
hand activities and Feeding shows low score in CP 
diplegic children.   TAMP Correlated with MAS was 
found to be positive and statistically significant at
P < 0.01). 

Voluntary control of UL correlated with Advance 
hand activity, Hand function and Upper arm function 
of MAS and Feeding and Dressing activities of TAMP 
was found to be positive and Statically significant at 
(P < 0.01). 

Dissociation or the ability to differentiate  
movements between the various parts of body which 
is lacking in spastic children ,so VC is poor due to 
stereotypical pa�ern present in them. (Karel Bobath)

 Voluntary control of LL correlated with Walking 
activity of MAS, Ambulation activities of TAMP, 
Obstacle walking activity was found to be positive 
and statically significant at (P < 0.01). 

MAS were constructed to assess stroke 
hemiplegics wherein UL is more involved than LL 
whereas CP diplegics have a reverse case. Initiation in 
ADL a diplegic may resort to UL as a be�er strategy.

MAS walking seem to be sensitive test. But 
ambulation including walking is a programmed not 
mediated at cerebral level while the voluntary control 
is a non-programmed mode. Therefore the differences 
are expected to be there. Obstacle walking is more of a 
task imposed on walking. To me, it is a programmed- 
non programmed combination on feedback mode 
where sensory inputs are accounted for.    

 Coming to UL, ADL need non-programmed 
control though some ADL may be stored as learnt 
programmed. Yet their command remains to be 
voluntary. ULs are more under cerebral control 
though in equilibrium reactions the component of 
protective extension of arm is valuable.

CONCLUSION 

The above study shows that, time taken for TAMP 
by normal children was 4 minutes, CP children took 
6 minutes .TAMP requires less time and less skills of 
the Physiotherapist then MAS .Time taken for MAS 
by normal children was four minutes, CP children 
took 8 minutes .Time taken to perform on MAS 
was more, because all children had to perform from 

simple to complicated task. For MAS Physiotherapist 
need to be more a�entive. On TAMP CP children 
scored 88% and on MAS CP children scored 77% 
.Thus TAMP is simpler than MAS. Voluntary control 
itself gives sufficient idea about the functional level of 
UL and LL. 
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ABSTRACT

Introduction: Hyper tonicity is a common symptom observed following upper motor neuron syndrome. 
Flexor carpi radialis (FCR) muscle motoneuron reflex excitability can be assessed by evaluating 
changes in the Hoffman reflex (H-reflex). Increasedmotoneuron excitability has been postulated to 
be a contributing factor in causing spasticity (defined as a velocity-dependent increased resistance of 
the stretch reflex). An indirect measurement of muscle tone is the measurement of motoneuron reflex 
excitability. This study was conducted to observe the effect of circumferential pressure applied over 
the spastic flexor carpi radialis, it changes over H reflex amplitude was taken into consideration.

Purpose: To find out the effect of circumferential pressure on flexor carpi radialis H-reflex in patients 
with post stroke.

Methodology: 10 participants were selected based on inclusion and exclusion criteria. H-reflexes 
were recorded before pressure application to obtain a baseline value for comparison of data. Then 
the circumferential pressure was applied over FCR with use of sphygmomanometer for 1 minute 
and H-reflex was taken with applied pressure and then finally it was taken post pressure. A 
sphygmomanometer was inflated to 51-60 mmHg to provide the pressure around the forearm. 

Outcome measure: H-reflex amplitude. 

Data analysis: A one-way analysis of variance with repeated measures was applied to compare pre 
pressure, during pressure and post pressure measurements against the baseline value. The data was 
analyzed using the SPSS version 14; ANNOVA was used to analyze the data.

Result: the result showed the F value is non-significant for the current data. 

Conclusion: The study suggests circumferential pressure does not significantly decreases the H-reflex 
amplitude in participants with post stroke.

 Keywords: H-reflex amplitude, circumferential pressure, spasticity.

INTRODUCTION

The term Stroke or Brain a�ack is defined as the 
sudden loss of neurological function caused by an 
interruption of the blood flow to the brain.1 Types of 
stroke are ischemic and hemorrhagic. Ischemic stroke 
is the most common type, affecting 80% of individual 
with stroke while hemorrhagic stroke occurs when 
blood vessels rupture, causing leakage of blood in 
and around the brain.1 Interruption of blood usually 
occurs because a blood vessel bursts or is blocked by 

a clot.1 Stroke is global health problem. It is second 
commonest cause of death and fourth leading cause of 
disability worldwide.2 In developed countries, stroke 
is the first leading cause for disability, second leading 
cause of death.2 In India, the overall prevalence rate 
for stroke lies between 84 – 262 per 100,000 in rural 
area5 and between 334 – 424 per 100,000 in urban 
areas.3 Mean age for onset of stroke for men in 
India ranges from 63-65 years and for women 57-68 
years.2 Indian studies have shown that about 10-15 
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% of strokes occur in people below age of 40 years.2 
Stroke leads to various signs and symptoms, which 
includes alteration in tone (commonly spasticity), loss 
of superficial and deep sensations, muscle weakness, 
abnormal synergy pa�erns, abnormal reflexes, gait 
abnormality, altered coordination, difficulty in 
speech, bladder and bowel dysfunction, speech and 
swallowing difficulty, problems in perception and 
cognition.1 Following stroke, patients have loss of 
motor, sensory and higher cognitive skills to various 
degrees which diminish their ability to balance 
effectively and make necessary postural adjustments.1 
If the part of the brain is injured from a stroke, the 
information may not be processed well.1   Hyper 
tonicity is a common symptom observed following 
upper motor neuron syndrome. Hyper tonicity & 
Spasticity words are used interchangeably. Spasticity 
has been defined  classically by Lance as a motor 
disorder characterized  by a velocity-dependent 
increase in tonic stretch reflexes.1   The prevalence 
of spasticity after first stroke has been inconsistent, 
ranging between 18% and 38%.3,4,5,6,7,8  In addition, a 
recent study indicated that prevalence of spasticity 
in patients with stroke referred to the rehabilitation 
medicine was 42.4%.9  Excessive spasticity needs to 
be controlled, because it can interfere with functional 
recovery, and may lead to secondary complications 
such as contractures and pain.10,11 Reflex hyper 
excitability and soft tissue stiffness have been 
reported to contribute to increased resistance to 
passive stretch.12  A circumferential pressure applied 
around an extremity and inflated to certain pressures, 
it provides pressure to peripheral receptors and to 
agonist and antagonist muscles.13 Therapists have 
postulated that circumferential pressure can decrease 
muscle tones. The H-reflex is a monosynaptic reflex 
in which the afferent and efferent arcs consist of a 
group of a afferent fibers from muscle spindles and 
the alpha-motor axons respectively. It provides a way 
to assess conduction in the proximal segments of both 
motor end sensory axons as well as an assessment of 
the excitability of the anterior horn cell pool.3

AIMS AND OBJECTIVES:

• To evaluate the H-reflex on flexor carpi 
radialis muscle in post stroke patients before 
pressure.

• To evaluate the H-reflex on flexor carpi 
radialis muscle in post stroke patients during 

pressure. 

• To evaluate the H-reflex on flexor carpi 
radialis muscle in post stroke patients after pressure.

HYPOTHESIS
Null hypothesis
• There is no significant effect of circumferential 

pressure on flexor carpi radialis H-reflex in post 
stroke patients.

Experimental hypothesis

• There is significant effect of circumferential 
pressure on flexor carpi radialis H-reflex in post 
stroke patients.

MATERIALS & METHOD

• Source of data collection : Physiotherapy 
centers in and around Rajkot

• Study design : An observational study 

• Study population: Post stroke patients

• Sampling method : Purposive sampling

• Sample size: 10 patients were included

• Materials used: Treatment Table, Pillow, 
EMG-NCV Instrument (RMS Ep Mk-II, Version 
1.1), Spirit,Co�on, Electrode Gel, Adhesive tape, 
Measuring tap, Pen, Paper, Bipolar Stimulating 
Electrode , Ground Electrode, Surface Electrodes,Sp
hygmomanometer, Record or data collection sheet , 
Consent form.

Inclusion criteria:

• Age: Between 25-65 years

• Gender : Both male and female

• Subjects having unilateral hemi-paresis with 
Brunnstrom recovery stage 2-4.

• Post stroke patients.

• Ability to understand and follow 
instructions.

Exclusion criteria:

• Fixed contracture at wrist and elbow joints.

• Subjects taking anti-spastic drugs. (e.g. 
tizanidine, baclofen, etc)

• Recent injection of botulinum toxin in past < 3 
months of time.

• Neurological conditions other than stroke.

• Cardio vascular disorder e.g myocardial 
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infarction, Valve replacement, etc 

• Non-consent.

PROCEDURE

The patients were interviewed to collect 
demographic data including age, etiology; time 
elapsed from the onset of condition and affected 
side etc. Wri�en consent was taken. Before testing 
commencement, all patients were asked to rest on the 
bed with shoes removed for 5 minutes and remain 
comfortable and relaxed.To provide a quite testing 
environment, all tests were performed in a close quite 
room with natural light from windows. All the patients 
were asked to empty their bladder prior to testing. The 
room was electrically shielded and earth grounded 
for H-reflex measurement. The electrophysiological 
data was collected from the affected side.The motor 
nerve conduction study was performed first to get the 
maximum compound motor action potential and to 
get the best stimulating and recording site. Subjects 
were positioned in supine with elbow extended 
and then H-reflex recording was taken before the 
application of pressure for baseline measurement.A 
sphygmomanometer cuff was applied at the forearm 
of affected side.A sphygmomanometer cuff was 
inflated to 51-60 mmHg to provide pressure around 
the forearm. H-reflex recordings were taken during 
and after 1 min of application of pressure. 

• METHOD FOR MOTOR NERVE  
CONDUCTION STUDY:

Position of patient: Supine lying with elbow 
extended and forearm in supination.

Electrode placement:

Recording active: Electrode was positioned 
over the belly of the flexor carpi radialis (FCR). This 
site is located at one-third distance from the medial 
epicondyle of humerus to the radial styloid process 
of radius.

Recording reference: Positioned over the 
brachioradialis muscle or 3 cm distal to recording 
active electrode.

Ground electrode: The ground electrode was 
placed anywhere between stimulating and recording 
electrode.

Bipolar stimulating electrode: The cathode 
placed over the median nerve at the antecubital fossa 
with the anode proximal. By using Bipolar-stimulating 
electrode, supramaximal stimulation was given over 
the median nerve until the maximum compound 
motor action potential (CMAP) was received.

Fig 1: Shows the placement of electrodes and 
stimulating sites.

Instrumentation Parameters: 

Sweep speed: 5 ms/div 

Sensitivity: 200-500 µv/div   

Filter se�ing:5 Hz- 3 KHz

Fig 1 : method of MNCV

METHOD FOR H-REFLEX

The H-reflex was elicited in the FCR muscle of 
the affected side .The H-reflex in FCR muscle has 
been commonly employed in studies of H-reflex 
in the upper limb, and can be reliably evoked and 
measured.

Position of the patient: Supine lying with elbow 
extended and forearm in supination.

Electrode placement: 

Recording active: Electrode was positioned over 
the belly of the Flexor carpi radialis (FCR). This site 
is located one-third the distance from the medial 
epicondyle of humerus to the radial styloid process 
of radius.

Recording reference: Positioned over the 
brachioradialis muscle or 3cm distal to recording 
active electrode.

Ground electrode:  The ground electrode should 
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be placed anywhere between stimulating and 
recording electrode.

Bipolar stimulating electrode: The cathode was 
located over the median nerve at the antecubital fossa 
with the anode distal. Sub maximal stimulation was 
given with a pulse width of 0.5–1.0 ms and the current 
intensity was slowly increased until the H-refl ex 
maximize with an absent or minimally present FCR 
compound motor action potential (CMAP).

Figure 2 and 3 shows the placement of electrodes 
and method for the H-refl ex taken before and during 
pressure application

Instrumentation Parameters: 

Sweep speed: 5 ms/div 

Sensitivity: 200-500 µv/div 

Filter se� ing: 5 Hz-3 KHz

Fig 2: H-refl ex before pressur,       Fig 3: H-refl ex during           
                pressure

STATISTICAL ANALYSIS

STUDY DESIGN: An observational study.

A SPSS version 14.0 windows statistical program 
was used for all data analyses. Ten H-refl ex amplitudes 
(peak-to-peak measurement) were averaged for the 
baseline condition and for during and post pressure 
application. Separate one-way analyses of variance 
(ANOVAs) for repeated measures were used to 
evaluate changes in the H-refl ex amplitude across 
test conditions. 

RESULT

The below fi gure 4 shows number of patients and 
distribution of age in treatment group. The mean for 
the age group is 55.9 years and standard deviation is 

4.24 years. 

Fig 4: age distribution graph (in years)                   

The below fi gure 5 shows mean and SD for the 
pre, during and post H-refl ex amplitude. 

Fig 5: graph for mean and SD for H-refl ex amplitude 
(mV)

The ANNOVA shows the none signifi cant value 
of P i.e. 0.2083. ANNOVA states that the data are 
sampled from populations with identical SDs. This 
assumption is tested using the method of Bartle� .The 
data are sampled from populations that follow 
Gaussian distributions. This assumption is tested 
using the method Kolmogorov and Smirnov.F value 
obtained for the current data is 1.663.

DISCUSSION

Study was conducted to know the eff ect of 
circumferential pressure on spasticity. This study 
shows that circumferential pressure around the 
forearm does not signifi cantly decreases the H – refl ex 
amplitude. Circumferential pressure applied around 
the FCR reduced the motor neuron excitability in 
post stroke patient, but this reduction in excitability 
does not last till 1 minute post pressure.It was noticed 
that during the application of pressure there was 
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significantly decrease in H-reflex amplitude.But 
when the H-reflex amplitude was taken 1 minute post 
pressure, it seemed to have value near to baseline H-
reflex amplitude. It is an arduous task to decide, which 
mechanism is primarily responsible for the reflex 
variability observed in this study. The application of 
continuous pressure around a limb activates a wide 
spectrum of afferents and spinal circuits.

J.Agostinucci et al in 2009 studied the effect of 
circumferential air splint on soleus stretch reflex 
during voluntary ramp planter flexion, which showed 
that the circumferential pressure technique may not 
be as efficacious in reducing muscle hyperactivity 
but also stated that circumferential pressure does 
not affect everyone in the same way when muscle 
contraction and movements were a condition.14

Limitation for the study was small sample size, 
the particular phase that is acute, sub acute or chronic 
individually was not considered and type and site of 
lesion was not considered. 

As a further recommendation it can be stated that 
if circumferential pressure applied around the FCR 
and the movement is facilitated in upper limb along 
with the pressure application, the result may vary for 
the change in H reflex and can also be conducted with 
large sample size.

CONCULSION

The study concluded that circumferential 
pressure does not significantly decreases the H- reflex 
amplitude when taken post pressure.

Clinical Implication: For the clinical purpose it 
can be useful by applying continuous circumferential 
pressure to reduce the spasticity.

Source of Fund: Instrument of EMG-NCV 
provided by Shree K.K. Sheth Physiotherapy College, 
Rajkot

Ethical Clearance: Taken from Shree K.K.Sheth 
Physiotherapy College, Rajkot
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ABSTRACT 

Introduction: Many studies have been done over the years to shown the effect of obesity on cognition. 
But no study has so far documented which gender is more affected. The purpose of this study was 
to determine the cognitive performance in middle aged obese males and females. Method: A sample 
of 60 subjects were taken in the study and purposively divided into 2 groups: Group 1(30 males) 
and Group 2 (30 females) with a mean age of 49 years. Body Mass Index (BMI) and Waist to Hip 
Ratio (WHR) were measured as indices of obesity. Various cognition tests of different domains were 
administered. Results: t-test and regression analysis were used to analyze the data. Finger Tapping 
Test and Delayed Verbal Recall Test were found to be significantly affected more in females than males. 
Conclusion: Cognitive performances of females were found to be more affected in the presence of 
obesity as compared to the males. 

Keywords: Obesity, Cognitive Performance, Cognitive Measures, Middle Aged.

INTRODUCTION 

Obesity is a significant health problem and its 
rising prevalence in many developing countries 
and societies is leading to rapid social transitions, 
such as indigenous peoples.1 According to WHO, 
the prevalence rates of obesity and overweight in 
middle aged men and women (age 45-59) is nearly 
80%.4 Moreover if obesity continues to increase at 
the present rate, projections indicate that more than 
2.3 million adults will be obese by 2015.4 In addition 
to the rising prevalence of obesity and its associated 
risk factors, many researches had done over the 
years to determine the effect of obesity on cognitive 
performance and found the significant relation 
between them. So far it has not been documented 
which gender is more affected. Hence, the purpose of 
the study is to determine the cognitive performance 
in middle aged obese males and females.

AIM AND OBJECTIVE: To find out whether 
there exist any relationship between obesity and 
cognitive performance for middle aged males and 
females.

METHODOLOGY

Research Design- Observational Study

Inclusion Criteria

• Both males and females are included in the 
study.

• Age group 45-55 years.1

• BMI should be in a range of 30.0-34.9kg/m2 

(Obese class I)1

• Waist to hip ratio >0.90 in males and >0.85 in 
females.1

• Should understand verbal command/English

• Only sedentary working professionals are 
considered for the study.3

Exclusion Criteria

• Any history/diagnosed case of 
musculoskeletal disorder which would affect the 
outcome of study.2

• Any history/diagnosed case of neurological 
or psychiatric disorder which would affect the 
outcome of study.2

• History of traumatic brain injury.2

• History of drug/alcohol addiction.2
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Outcome Measures: Mini Mental State 
Examination, Finger Tapping Test, Trail Making Test, 
Clock Draw Test, Delayed Verbal Recall, Category 
Fluency test.

PROCEDURE

A total 60 subjects (30 males and 30 females) 
who met the inclusion criteria were recruited from 
the local community with the age group between 
45-55 years. Informed consent was signed prior the 
study. Body Mass Index and Waist to hip Ratio were 
measured as indices of obesity. Mini Mental State 
Examination was obtained for the Global cognition. 
In addition to this, five different domains of cognition 
were considered and one test of each domain was 
administered. Individual reading was obtained for 
each subject.

• Motor Speed- Finger Tapping Test

Subjects were in a si�ing position and were asked 
to press the Space Bar with their right index finger as 
many times as they can in 10 seconds. They do this 
once for practice, and then there were three test trials. 
The test was repeated with the left hand. The score 
was the average number of taps, right and left.4

• A�ention- Trail Making Test

It consists of two parts, each with 25 circles 
distributed over a white sheet of paper. In Part A 
the circles are numbered from 1 to 25. Subject was 
required to draw a line connecting the circles in 
numerical sequence as quickly as possible. Part B 
includes numbers from 1 to 13 and le�ers from A to 
L. Subject was required to alternate between numbers 
and le�ers as he proceeds in ascending sequence. The 
score was obtained as the number of seconds needed 
to finish each part.5

• Executive Function- Clock Draw Test

Subject was given a sheet of paper with a large 
pre-drawn circle on it and was instructed to draw 
numbers in the circle to make the circle look like the 
face of a clock and then draw the hands of the clock 
to read 10 after 11. Scoring was done based on the 
six-point scoring scale. Higher scores reflect a greater 
number of errors and more impairment. A score of ≥3 
represents a cognitive deficit, while a score of 1 or 2 is 
considered normal.6

• Memory- Delayed Verbal Recall

12 words list of any category (flowers, fruits, 
animals, body parts, parts of house, furniture) was 
given to subjects and instructed to read it out and 
learned it and then presented either verbally after 25 
min. scoring was made on the basis of correct recall 
responses.7

• Language and Comprehension- Category 
Fluency Test(Animal Naming)

Subjects were instructed to orally generate 
exemplars of animals within a 60-second time 
period. Responses were recorded, and the dependent 
measure was the total number of correct animal’s 
named. A score of ≥ 14 was considered normal.2

Subject performing Trail Making Test

RESULT

Data was analyzed using t- test for two 
independent variables to find out the significant 
difference between the two groups. Further, 
regression analysis was administered to find out 
the effect of independent variable (BMI, WHR) on 
dependent variables (Cognitive Tests)

Subjects were divided into two groups, Group 
1 i.e. Males (N=30) and group 2 i.e. Females 
(N=30).Mean Age for both the groups was found 
to had a non-significant difference (p>0.05). Mini 
Mental State Examination, Trail Making Test Clock 
Draw Test and Category Fluency Test showed non-
significant difference in both the groups (p>0.05).

However, Finger Tapping Test for both the Right 
and Left hand found to be significantly affected more 
in females than males (p=0.05). Similarly, Delayed 
Verbal Recall Test was found to be significantly 
affected more in females than males (p=0.01).
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With regression analysis it was found that BMI had significant effect on MMSE (47% in males, 32% in 
females), Trail Making test Part I (75% in males and 25% in females) and Part II (47% in Females) and WHR was 
associated with Category Fluency test (14% females).

Comparison of dependent variables between males and females subjects

Variables Males (N=30) Females (N=30)
t-value

Dependent variables Mean Std Deviation Mean Std Deviation

Mini Mental State Examination 
(MMSE) 21.20 1.297 20.67 0.994 1.787NS

Right Finger Tapping Test 
(RFTT) 37.94 2.828 36.24 2.071 2.655**

Left Finger Tapping Test 
(LFTT) 28.73 1.954 25.71 2.752 4.887**

Trail Making Test (TMT): Part I 85.57 4.967 86.67 4.663 0.884NS

TMT: Part II 181.7 10.1 183.03 9.034 0.528NS

Clock Draw Test (CDT) 3.23 0.898 3.53 0.90 1.293NS

Delayed Verbal Recall (DVR) 8.53 1.306 7.87 1.042 2.186*

Category Fluency Test (CFT) 8.63 1.829 8.30 1.535 0.765*

NS= Non Significant

* Significant at 0.05 level

** Significant at 0.01 level

DISCUSSION

The purpose of this study was to examine the 
cognitive performance in middle aged obese males 
and females. For this, 60 subjects were recruited and 
purposively divided into two groups i.e. Group 1 
(30 males) and Group 2 (30 females). Obesity was 
measured with the help of Body Mass Index (obese 
class I was taken into consideration) and Waist to 
Hip Ratio. Mini Mental State Examination was done 
for global cognition. Other than that, 5 different 
domains of cognition were taken and 1 test of each 
domain was administered. The results of this study 
suggest that females demonstrate decreased cognitive 
performance on specific measures in the presence of 
obesity.

It had been seen that Mini Mental State 
Examination (MMSE) which used to measure the 
global cognition, Trail Making Test (TMT), Clock 
Draw Test (CDT) and Category Fluency Test 
(CFT) used for a�ention, executive function and 
comprehension respectively showed non-significant 
difference between the two groups (p > 0.05). Thus, 

both the groups (Males and Females) had impaired 
a�ention, executive function, comprehension and 
global cognition at merely on equal level.

Past researchers had assumed that the diet-
induced changes in hippocampalneuronal plasticity 
may affect the memory and the global cognition. The 
hippocampus is a brain region critical for learning 
and memory. They found that there was an impact of 
both obesity and high carbohydrate diet in promoting 
cognitive decline.9

Also, it had been seen that the Finger Tapping 
Test for both the right and the left hand and Delayed 
Verbal Recall were found to be significantly affected 
more in females than in males (p=0.05). One possible 
reason for this could be a positive association of 
obesity and dementia. Obese people (BMI> 30) had 
a 74% increased risk of dementia, while overweight 
people (BMI 25.0-29.9) had a 35% greater risk of 
dementia when compared with those of normal 
weight (BMI 18.6-24.9).10

It had also been seen that Body Mass Index 
(BMI) as an independent variable was found to had 
a significant effect (p=0.01) on Mini Mental State 
Examination (47% in Males and 32% in Females) 
and on Trail Making Test: Part I (75% in Males and 
25% in Females) and Part II (47% in Females). It 
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could be due to the positive association of BMI and 
the brain volume. An increased BMI would lead to 
greater white ma�er volume and decreased gray 
ma�er volume causing hyper-intensities in the brain 
region which in turn results in decreased cognitive 
performance.8

Hence, it can be stated that the obesity had a 
significant effect on cognition and females were 
shown to be more affected than males.

CLINICAL RELEVANCE

As it was observed that obesity has an effect 
on the cognitive performance of both males and 
females, therefore, weight reduction approaches can 
be prescribed so that the vicious cycle break off. Also, 
females can be targeted for the therapy as it was seen 
more in female group.

LIMITATION OF STUDY

• Sample size is small.

• The study is done only on sedentary working 
professional.

• Years of obesity was not considered.

SCOPE FOR FUTURE RESEARCH

• More than one test for each cognitive domain 
can be used for more effective analyses.

• Effect of other metabolic syndrome on 
cognition can also be incorporated.

CONCLUSION 

The study concluded that with the increase in 
the obesity, the cognitive performance decreases. It 
showed the significant effect on both the groups, but 
females were found to be more affected than males.
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ABSTRACT

Introduction: Stroke or brain a�ack is the sudden loss of neurological function caused by an interruption 
of the blood flow to the brain. It is associated with various neurological signs & symptoms. Clinically, 
a variety of focal deficits are possible, including changes in the level of consciousness and impairments 
of sensory, motor, cognitive, perceptual, and language functions. All impairments generally lead to 
balance problems. This study explored the relationships between the cognition and balance as well as 
functional performance and balance of patients with stroke.

Aim of the Study: To find out the relationship of Cognition and Balance as well as Functional  
Performance and  Balance in post stroke patients. 

Method: This study was carried out in physiotherapy OPDs in and around Rajkot city. Total  25 
subjects of stroke were selected aged between 25 – 65 years .They were selected according to inclusion 
& exclusion criteria and wri�en consents were taken. Subjects were assessed for Mini-mental status 
examination for cognition, Functional independence measure for functional performance, Berg balance 
scale for balance after stroke incidence. 

Data  Analysis– Data were analysed using SPSS 14 software by Sperman’s Correlation Coefficient . 

Result– Statistically significant Relationship of cognition, functional performance and balance in post 
stroke patients.  P value was found 0.01, which shows the statistical significance.

Outcome Measure– Mini–Mental State Examination (MMSE), Functional Independence Measure 
(FIM), Berg Balance Scale (BBS). 

Conclusion– There was a significant  relationship Cognition and balance as well as Functional  
Performance and Balance in post stroke patients.

Keywords- Stroke, Cognition, Functional Performance, Balance.
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INTRODUCTION

Stroke or brain a�ack is the sudden loss of 
neurological function caused by an interruption of 
the blood flow to the brain.1 Ischemic stroke is the 
most common type, affecting 80% of individual 

with stroke.1  Hemorrhagic stroke occurs when 
blood vessels rupture, causing leakage of blood in 
and around the brain.1 Stroke leads to various signs 
and symptoms which includes alteration in tone, 
loss of superficial and deep sensations, weakness, 
abnormal synergy pa�erns, abnormal reflexes, 
altered coordination, impaired balance, speech 
and  swallowing  difficulty.1 In India, the overall 
prevalence rate for stroke is lie between 84 – 262 
per 100,000 in ruler area and between 334 – 424 per 
100,000  in  urban  areas.2 Indian  studies  have  shown 
that about 10-15 % of strokes occur in people below 
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age of 40 years.3

Decline in functional performance, gait, 
balance and cognition are common among aging 
population. Such a decline could significantly affect 
their performance during activities of daily living.4 
Cognitive function has previously been related to 
fall risk in long-term care environments. Although 
cognitive loss generally makes rehabilitation more 
difficult for the healthcare team, Morghen et al. 
recently reported that persons with moderate to severe 
cognitive impairments were often able to ambulate 
independently 1 yr after total hip replacement.5

Mobility limitations and cognitive impairments, 
both common with aging, reduce levels of physical 
and mental activity, are prognostic of future adverse 
health events, and are associated with an increased 
fall risk. Importantly, the link between cognitive 
impairment, mobility limitations and the tendency 
to falls is recognized in the literature.6 Apart from 
age, osteoporosis, previous fractures, and falls are 
independent risk for hip fratures. Side of the fractures 
is positively correlated with the side of hemi paresis.7

Dysfunction of balance control is one of the most 
common physical impairment observed after stroke. 
Balance problem is associated with reduce ambulatory 
function and restricted social interference.1  Impaired 
balance has been implicated in the poor recovery of 
activities of daily living and is related to incidence of 
falls between  23%  and  50%. Falls are the number one 
medical complication   after   acute  stroke.8 

Cognition is the act or process of knowing, 
including,awareness,reasoning,judgment, and 
memory.1  cognitive deficits, physical and emotional 
disturbances as well as social support affect functional 
recovery9 

For Cognition: The Mini–Mental State 
Examination (MMSE) or Folstein test is a sensitive, 
valid and reliable 30-point questionnaire that is 
used extensively in clinical and research se�ings 
to measure cognitive impairment. It is commonly 
used in medicine and allied health to screen for 
dementia.10

For Balance : In 1995 Berg K et al, found the 
reliability of Balance scale at Center for Gerontology 
and Health Care Research, Brown University, USA in 
elderly residents with stroke. Before that in 1989 it was 
used with 38 balance items in the scale.10The research 

supported the use of Balance Scale and so it named 
Berg’s Balance Scale.10The scale consists of 14 items 
requiring subjects to maintain positions or complete 
movement tasks of varying levels of difficulty.10 

For Functional Performance : D. Kidd, in 1993 
proved the reliability and validity for FIM. FIM is 
comprised of 18 items, grouped into 2 subscales - 
motor and cognition.The Functional Independence 
Measure (FIM) scale assesses physical and cognitive 
disability. This scale focuses on the burden of care – 
that is, the level of disability indicating the burden of 
caring for them.1,10It is used to measure the patient’s 
progress and assess rehabilitation outcomes. This 
scale is useful in clinical se�ings of rehabilitation.1,10

AIM & OBJECTIVES

To assess the relationship between cognition and    
balance in post stroke patients.

To assess the relationship between functional 
performance and balance in post stroke patients.

HYPOTHESIS

Null Hypothesis: There is no significant 
relationship of cognition  and functional performance 
with balance in post stroke patients.

Alternative Hypothesis: There is  significant 
relationship  of  cognition and functional performance 
with balance in post stroke patients.

METHOD

25 subjects were taken in this observational study 
ageing from 25-65yrs. Among these included both 
male and female gender from various clinical setup. 
Convenient sampling was done and the subjects 
were informed about the goal of the study. Also, 
informed consents were taken from the subjects. They 
underwent general screening and then followed by 
the tests for inclusion criteria and exclusion criteria. 

Inclusion criteria:  Age  between  25  years  to  65 
years.

  Gender : both  male  and  female. 

  Ischemic and hemorrhagic types of stroke.

  Patients  with acute, sub acute and chronic 
stages  of stroke

Exclusion criteria:   Any  surgeries in low  back 
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and lower limbs.

  Any recent musculoskeletal  injuries like 
fractures, dislocation,  joint  instability  or any soft   
tissue  injuries.

 Sever Communication problem.

 Blurred  vision, vestibular system dysfunction.

 Patients  with  other  form  of  neurological  
dysfunction. e.g. Parkinson’s disease, multiple 
sclerosis etc

Cognitive function of the subject was assessed by 
Mini-Mental Status Examination test. MMSE tests the 
individual’s orientation, a�ention, calculation, recall, 
language and motor skills. Each section of the test 
involves a related series of questions or commands. 
The patient receives one point for each correct answer 
and can  receive a maximum score of 30 points. A score 
below 20 usually indicates cognitive impairment.10 

Functional performance of the subject was 
assessed by Functional Independence Measure. FIM 
score was taken on the level of assistance required 
for an individual to perform  activities of daily living. 
The scale includes 18 items, of which 13 items are 
physical domains based on the Barthel Index and 
5 items are cognition items. Each item was scored 
from 1 to 7 based on level of independence, where 1 
represents total dependence and 7 indicates complete 
independence.  Possible scores range from 18 to 126, 
with higher scores indicating more independence.

Balance of the subject was assessed by Berg 
Balance Scale. BBS consists of 14 items. A score of 
zero represents an inability to complete the item and 
a score of 4 represents the ability to complete the task 
independently. It is generally accepted that scores 
of less than 45 are indicative of balance impairment 
(Berg et al. 1992; Zwick et al. 2000). Each item is 
scored from 0-4 for a maximum of 56 points.7,1 It took 
10 – 15 minutes for assessment.10

RESULTS AND TABLES

 Data  was analyzed by using SPSS 20 software 
,using Spearman’s  correlation test. The mean age of 
both male and female was 54.12 and SD is 4.24.

 Table 1: Shows number of subjects and 
distribution of age in treatment group.

Age Group (Years) No. of Patients
 25-30 1
31-35 2
36-40 2
41-45 1
46-50 1
51-55 3
56-60 7
61-65 8
TOTAL 25
MEAN 54.12
STDEV 4.2426407

Table 2: ** Correlation  is significant at the 0.01 
level (p value=<0.01) 

Measure Spearman 
Correlation 
Coefficient 

p value No. of 
patients 

BBS .879** .000 25

FIM .879** .000 25

Spearman correlation coefficient between BBS 
AND FIM is .879 with p = .000  Table 2 shows 
moderately positive correlation between BBS AND 
FIM.                                                         

Table 3: ** Correlation  is significant at the 0.01 
level (p value=<0.01) 

Measure Spearman 
Correlation 
Coefficient

p value No. of 
patients 

BBS .753** .000 25

MMSE .753** .000 25

Spearman correlation coefficient between BBS 
AND MMSE is .753 with p = .000 Table 3

shows moderately positive correlation between 
BBS AND MMSE.                                                                

DISCUSSION

In this study measure of cognition and balance 
as well as functional performance and balance were 
taken to establish the relationship between the above 
two parameters. It has been hypothesized that MMSE 
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and FIM would be associated with balance in post 
stroke patients and the result supports the alternative 
hypothesis.  The scales which have been used for 
the study are easily applicable to the patients within 
the short time span, having good reliability and 
found useful tool to identify the patients who has 
more problem with balance. However, the cognition 
and functional performance are not the only factor 
responsible for balance, other factors need to be rule 
out. 

The results of the present study partly confirm 
those obtained by the few studies that took into 
account the impact of perceptual, cognitive, sensory, 
and motor factors on functional performance. Hutoxi 
et all 2012 did research on a cognitive impairment 
in Parkinson’s patients and its correlation with 
freezing gait episode and bradikinesia And found 
that both associated with cognitive dysfunction .11 
Regression studies conducted by Lincoln et al took 
into account perceptual, motor, and cognitive deficits 
simultaneously in predicting the score on the ADL, 
and they came to the conclusion that perceptual 
deficits had li�le impact on the ADL. These studies 
show that it is difficult to obtain a clear picture of the 
relative and simultaneous impact of motor, cognitive, 
and perceptual sequela on functional performance.12

There was also some study that shows low 
coreelation between the functional performance 
and balance. Rushikesh K. Joshi conducted a study 
on Relationship of executive function , educational 
status and quality of life with the functional balance 
in older adults and found that Executive function and 
functional balance showed a low correlation. This 
means that higher the executive function, be�er will 
be the functional balance of the individual. Moreover, 
educational status also affects the functional balance 
of the individual.13

Limitation of the study :. Type and site of lesion 
was not considered. Duration of stroke was not taken 
into consideration.

Clinical implication: MMSE,FIM,BBS are easily 
applicable tool and can be applied within minutes. 
Patients with relative low scores can be advised to be 
careful or to take further inpatients rehabilitation.The 
process of cognitive rehabilitation involves assessment 
of cognitive functions, identification of specific 
areas of impairment, goal se�ing and institution of 

appropriate rehabilitation techniques.

Further recommedication :Combine this variable 
to other . Study can be done on specified stage of 
stroke, eg: patients only in sub-acute or chronic 

CONCLUSION

MMSE and FIM are able to explain the balance 
in post stroke patient.There is significant relationship 
between cognition and balance as well as functional 
performance and balance. Cognition and functional 
performance are some of the factors responsible for 
balance in post stroke patients and might contribute 
to balance and balance related problems. 
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ABSTRACT

Introduction: Conventional method to assess inspiratory muscle strength is performed using mouth 
pressure measurements obtained during maximal inspiratory effort against an occlusion for at least 1 
sec (PImax).1 Sniff Nasal Inspiratory Pressure (SNIP) is an accurate and noninvasive approximation 
of esophageal pressure swing during sniff maneuvers. Though it underestimates inspiratory muscle 
strength in some subjects, since SNIP is noninvasive and is easier to perform than PImax, it can 
be considered as the first simple test to assess inspiratory muscle weakness. SNIP and PImax may 
reflect the different aspect of inspiratory muscle function2 and it is reported that activity and strength 
of diaphragm is be�er evaluated by SNIP than PImax.3,4,5 SNIP can be used to measure inspiratory 
pressure in patients with neuromuscular or musculoskeletal disease in whom it is impossible to 
measure VC and PImax.6

 Aim: To determine normal values of sniff nasal inspiratory pressure for healthy individuals in 
ahmadabad

Methodology: Cross-sectional observational study was carried out on 100 randomly selected healthy 
subjects aged between 18 to 40 years (43 males & 57 females) who were either student or staff of 
Govt. physiotherapy college, Ahmadabad and fulfilled the inclusion and exclusion criteria. SNIP was 
measured using Micro Respiratory Pressure Measurement (Micro RPM) device. Data analysis was 
done using Microsoft excel-2003. Mean and SD were calculated.

 Results Mean and SD values of SNIP are 55.0±28.9 cm H2O for men and 38.0±20.0 cm H2O for women. 
The mean SNIP is significantly lower for women than for men.

Concluion & Clinical Significance: The present study provides useful normative data for assessing 
sniff nasal inspiratory pressure in Ahmadabad population which may be used as an additive tool to 
measure inspiratory muscle strength in future.

Keywords: Sniff  nasal inspiratory pressure, inspiratory muscle strength, micro respiratory pressure 
measurement device. Maximum Inspiratory Pressure (PImax).

INTRODUCTION/BACKGROUND

The strength of inspiratory muscles can be 
assessed either by volitional or by nonvolitional 
tests. The volitional tests are simple, portable and 
inexpensive. But their main limitation lies in their 
dependence on maximal voluntary neuromuscular 
activation, which is difficult to ascertain in practice. 
In contrast, the cortical motor command is bypassed 

by nonvolitional tests such as phrenic nerve magnetic 
stimulation.7 It offers the most reliable measure of 
diaphragm contractility, but is not widely available 
because it requires expensive equipment and it may 
overestimate the diaphragm strength that is actually 
available to the patient in case of upper motor neuron 
lesions.8 Thus, notwithstanding their limitations, 
volitional tests remain on the first line and must be 
best exploited.
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Maximum inspiratory pressure (PI,max) is 
the classic volitional test of inspiratory muscle 
strength., which is uncomfortable for many subjects 
and results prone to important variations and low 
results reflect not only inspiratory muscle weakness 
but lack of motivation and /or cooradination of 
patient. Moreover, several indipendant variables like 
difference in the technique used, type of mouth piece 
used and time taken to learn the maneuvers and level 
of motivation explain the variations in results.

The sniff is an alternative manoeuvre that is more 
natural and easier for most subjects. During a maximal 
sniff, there is strong activation of the diaphragm 
and of the scalene muscles.9,10 Thus, the sniff has 
proved valuable to assess diaphragm strength using 
transdiaphragmatic pressure (sniff Pdi), or global 
inspiratory muscle  strength using oesophageal 
pressure (sniff Poes).3,11 More recently, the method of 
sniff nasal inspiratory pressure (SNIP) was proposed 
as a noninvasive test of inspiratory muscle strength.12 
This very simple procedure consists of measuring 
peak nasal pressure in one occluded nostril during 
a maximal sniff performed from relaxed end-
expiration through the contralateral patent nostril. 
During a vigorous sniff, the nasal valve of the patent 
nostril collapses and the pressure measured beyond 
the collapsed segment closely reflects oesophageal 
pressure and, therefore, inspiratory muscle strength.

MATERIALS & MATHODOLOGY

Study design

Cross-sectional observational

 Random sampling method was used for data 
collection. Total 100 healthy subjects whose age 
was between 18 to 40 years were selected from the 
staff and students of  Govt. Physiotherapy College-
Ahmadabad, where the study was carried out.

Inclusion criteria

Normal healthy individuals between 18 to 40 
years of age

Exclusion criteria

Subjects having any cardio-respiratory, neuro-
muscular, musculo-skeletal or cerebro-vascular 
disease, pregnancy, sinusitis, rhinitis, deviated nasal 

septum, or any kind of nasal obstruction and subjects 
who are competitive ethletes

Materials/Equipment used

Micro RPM device, Data collection shit, Pencil, 
Sterilized co�on and Chair

Procedure

SNIP was measured using micro RPM devise. 
Nasal plug, which is connected via catheter (made 
up of polyethylene) to the micro RPM, was inserted  
into one nostril of the subject, who was si�ing on a 
chair. Choice of Rt./Lt. nostril was decided by each 
subject. The contra lateral nostril was kept open 
during sniffing. Each subject was encouraged to relax 
& breath normally while keeping the mouth closed. 
Then subject was instructed to take sharp, short 
sniff with maximum effort from Functional Residual 
Capacity(FRC).13All subjects were asked to repeat 
the same maneuver 15 times (to take into account 
the learning effect) with interval between each of 
30sec.14,15,16,17 Auditory & visual feedback was given to 
each and the best of 15 maneuvers was recorded.

Figure-1 SNIP Measurement 

RESULTS

The best of 15 sniff maneuvers of each subject is 
used to calculate the Mean & Standard Deviation (SD) 
for men & women. Statistical analysis was done using 
Microsoft Excel 2003. 

 Table-1:  Mean Age of Males and Females

SUBJECTS MEAN(yr)  SD(±)

MALES       28.09  6.597

FEMALES       23.05  4.576
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Table- 2:  BMI values of Males and Females

SUBJECTS MEAN(kg/m2)  SD(±)

MALES        21.416  3.252

FEMALES        21.219  3.814

Table-3:  SNIP values of Males and Females

SUBJECTS MEAN (cmH2O)  SD (±)

MALES         78.23   23.43

FEMALES         66.12   19.53

DISCUSSION

The mean values of SNIP in present study are 
78.23 ± 23.43 cmH2O for men and 66.12 ± 19.53 cmH2O 
for women.

Uldry and Fi�ing determined the mean values of 
SNIP in Caucasian population, aged 20 to 80 years, 
and reported mean values of 91.0–117.0 cmH2O for 
men and 75.5–94.0 cmH2O for women.15

Naoto Kamidea at al determined mean values 
of SNIP in Japanese population, aged 18 to 69 
years, were obtained: 76.8 ± 28.9 cmH2O in men and 
60.0±20.0 cmH2O in women.2

Comparing the values of this study to the 
Caucasian & Japanese population, the mean SNIP 
values of this study tended to be lower than Caucasian 
population for both men & women, while there is no 
significant difference in values when compared to the 
Japanese population.

Moreover, lower limits of normal SNIP in this 
study is 54.8 cmH2O in men & 46.59 cmH2O in 
women. Whereas  Uldry and Fi�ing reported lower 
limits as 52-78 cmH2O in men and 47.5-66 cmH2O in 
women15 and  Naota Kamidea at al reported lower 
limits as 32.9 cmH2O in men and 28.8 cmH2O in 
women2. Therefore, the lower limits of normal SNIP 
also tended to be lower in this study population than 
Caucasian and Japanese population. 

So SNIP values below 54.8 cmH2O in men & 46.59 
cmH2O in women may be considered as indication 
of  inspiratory muscle weakness in this study 
population.

However, these values are too low for diagnosing 
inspiratory muscle weakness because, in American 

Thoracic Society (ATS)/ European Respiratory Society 
(ERS) statement on respiratory muscle testing (2002), 
it is mentioned that SNIP values >70 cmH2O in men 
& > 60 cmH2O in women are unlikely to be associated 
with significant inspiratory muscle weakness.18

Harik Khan RI et al investigated determinants 
of maximal inspiratory pressure and showed that 
smoking had no effect on PImax.19

Naoto K et al investigated SNIP in healthy 
Japanese also proved that smoking history had no 
effect on SNIP value.2 So effect of smoking on SNIP 
was not considered in this study.

A previous study involving Caucasian population 
found that the SNIP values were related to age in 
both men & women15 and that involving Japanese 
population found that SNIP values were related to 
age in men & BMI in women2.

A study found that SNIP is similar in children 
& adults, probably due to predominant activation 
of diaphragm and showed the relative stability of 
transdiaphragmatic pressure across ages.4

It has also been reported that combinations of two 
non- invasive tests (PImax & SNIP) reduces diagnosis 
of weakness about 20% compared with the either test 
alone & has higher precision than a single test.14

LIMITATION

Limited age group & sample size.

Whether the sniff performed properly from the 
FRC could not be confirmed. 

Poorly motivated subjects might have performed 
submaximal efforts during maximum sniffs. 

Subjects were selected from Ahemdabad city 
only, so the results cannot be generalized for all 
population. 

CONCLUSION

Normative values of SNIP obtained from the 
present study ranges between 54.8  to 101.66 cmH2O 
in Males & 46.59 to 85.65 cmH2O in Females.   

Thus, present study provides useful normative 
data for assessing inspiratory muscle strength by 
using SNIP in Indian population.
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CLINICAL IMPLICATION

Based on this study, SNIP may be used in 
combination with PImax as an additive tool to 
assess inspiratory muscle strength and it may 
provide clinically useful information in patients 
with pulmonary, neuromuscular & musculoskeletal 
disorders in Indian population.
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ABSTRACT

Introduction-Pregnancy triggers a wide range of changes in a women’s body which includes 
weight gain, postural changes, hormonal changes joint laxity and musculotendinous strength 
Aim and Objective-The purpose was to study the relationship of balance among three different 
trimester of pregnancy. Methodology-90 pregnant women (aged 18-28 years) were tested for their 
balance using TUG test. Timed Up and Go (TUG) test was performed in first week of second, fifth and 
eighth month of pregnancy respectively. One Way ANOVA was used to find the differences among 
groups. Results- The result suggest that there is statistically significant differences between TUG score 
among Group A, B, and C. Conclusions- It was concluded that Balance is significantly affected in 
pregnant women and is more evident as pregnancy progresses.

Keywords – Pregnancy, Balance, TUG score 

INTRODUCTION

Pregnancy triggers a wide range of changes 
in a women’s body which includes weight gain, 
postural changes, hormonal changes, joint laxity and 
musculotendinous strength(1,2). Various Anatomical 
and physiological changes during pregnancy have 
the potential to affect the musculoskeletal system at 
rest and during exercise(3).

AIM AND OBJECTIVE

The aim was to study the relationship of balance 
among three different trimesters of pregnancy.

METHODOLOGY

120 pregnant females were approached for the 
study. Out of which 90 were selected as per inclusion 
criteria to participate in the study. 30 Subjects were 
each from first week of second, fifth and eighth 
month of pregnancy. After proper explanation of the 
purpose and procedure of study, wri�en consent was 
taken. Height and Weight were documented from 
the first prescription when they were diagnosed as 
pregnant. Verbal description of whole procedure was 
explained and general assessment was done followed 

by the subject to perform Timed Up and Go (TUG) 
Test. Inclusion Criteria were Pregnant women of the 
age-group of 18-28 years(4). Primagravida, Functional 
Available Range of motion of Lower Limb and Spine 
Normal BMI- 18.5- 24.9 kg /m2. Any diagnosed case 
of musculoskeletal/neurological/psychological/
psychriatic/dermatological deficits or disorder 
that can affect the study(5). Vestibular pathologies / 
infections(6). Any Systemic illness, Any complications 
during pregnancy. Post Cryotherapy(7),Pre-
eclampsia(8), Diagnosed case of  Diabetes Mellitus(8,9) 
were excluded from the study.

The Timed Up and Go (TUG) test is  a functional 
test which is used for the assessment of Balance. The 
TUG test will be performed with the subject si�ing 
comfortably in a straight-backed chair (Standard 
chair with seat height 46cm, arm height 67cm) with 
her back against the chair and resting her arms. The 
test incorporates the time that a person takes to rise 
from a chair, walk three metres, turn around, walk 
back to the chair, and sit down. A distance of 3 metres 
(9.8 feet) will be marked with the help of chalk from 
the initial si�ing position of the subject. ( Figure 1)  
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**Signifi cant At .01 Level

Graph 1- Comparison of Mean TUG Score Among Group  
A,  B  and C.

Graph 2- Comparison of Mean diff erences among Group 
A vs Group B, Group A vs Group C, Group B vs Group 
C.

Figure 1- Timed up and Go Test (TUG test)

RESULTS                                                       

The result suggest that   there is statistically 
signifi cant diff erences between TUG score among 
Group A, B, and C.( Table 1)

Graph 1 shows the means of the TUG score of the 
group A, Group B and Group C, and reveals that  the  
Group C has maximum value as compared to Group 
A and B. 

Graph 2 shows the mean diff erences of Group A 
and Group B, Group B and Group C, Group A and 
Group C  and found that the Group A and C have 
maximum rise when compared to group B and C and 
Group A and B. 

TABLE 1: Comparison Of Tug Score Among Three Groups- Group A =fi rst week of second Month  Of Pregnancy 
,Group B = fi rst week of fi fth Month Of Pregnancy And Group C = fi rst week of eighth  Month Of Pregnancy,- One 
Way Anova

SCORE GROUP A (N=30) GROUP  B 
(N=30)

GROUP  C (N=30) F  VALUE t-VALUE

MEAN S.D. MEAN S.D. MEAN S.D. A/B A/C B/C

TUG_
A

.1059 .00741 .1278 .00936 .1518 .00688 249.747** 10.042** 24.858** 11.317**

DISCUSSION

The result of the present study shows that there 
is statistically signifi cant diff erences between TUG 
score among group A, B and C.(Group A- fi rst week 
of second  month , Group B- fi rst week of fi fth month, 
Group C- fi rst week of eighth month of pregnancy).

As it  is known that there are changes like  
increase of body mass, change of body mass 
distribution[1], laxity of ligaments, loosening of joints, 
stretching of the muscles, which lead to the decrease 
of musculotendinous strength.(10)

The hormonal changes leading to pregnancy-
related Low Back Pain are thought to be due to 
increased relaxin and estrogen levels. Relaxin is 
a polypeptide hormone produced by the corpus 
luteum in the late luteal phase of the menstrual cycle 
prior to pregnancy.(11)  The hormone relaxin has 
been identifi ed as being responsible for allowing 
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increased joint laxity during pregnancy and levels 
of relaxin are highest in the third trimester. Relaxin 
also has a direct effect on the collagen remodeling. In 
addition to relaxin , progesterone also contributes to 
increased joint laxity during pregnancy.(12)

The study done by Berdzik et al suggests that the 
Total Weight gain during pregnancy is between 9 and 
14 kg. Considering segment body mass this weight 
gain is unique because it is mainly located in the 
trunk. The mean rate of increase for the lower trunk 
mass is 0.29 kg per week. It was concluded that there 
is a posterior displacement of the average location of 
the COG vertical projection within a base of support 
in a sagi�al plane in late pregnancy. Because the 
greatest of the mass is in the anterior trunk area it 
appears that the posture adaptations must also occur 
in pregnant women to maintain postural stability 
while standing. The study concluded that there is a 
posterior displacement of the average location of the 
COG vertical projection within a base of support in 
a sagi�al plane in late pregnancy. The adaptational 
change of the COG location in the advancing 
pregnancy is temporary.(13)During pregnancy 
,biomechanical changes compensate for the increase 
in weight and the ventrally driven centre of gravity. 
Postural changes include lumbar lordosis , posterior 
upper body tilt, and increased sagi�al pelvic tilt. 
Alteration of these central mechanics requires lower 
extremity joints to adapt by absorbing extra force.

The distribution of the mass will depend on the 
tissues affected in each trimester; in the first and 
second trimesters, maternal tissues such as blood 
volume, protein and fat stores predominate, whereas 
in the third trimester, the products of conception 
consisting of the fetus, amniotic fluid and placenta 
prevail. .(14)

 The lower trunk has significantly greater rates 
of change in weight than all other body segments 
during the second and third trimesters of pregnancy. 
The changing shape and inertia of the lower trunk 
requires postural adjustments such as elevation of 
the head, hyperextension of the lumbar spine and 
extension of knee and ankle joints. It has also been 
documented that there is an increased postural 
instability during second and third trimesters during 
pregnancy with increased reliance on visual cues, 
which indicates reduction in proprioceptive input 

during this period.(1)

Increasing in the body mass with every month 
of pregnancy is mainly related to the growth of the 
fetus, uterus, placenta the amount of amniotic fluid. 
Taking into account particular parts of the body the 
greatest increase of the body mass in the second and 
third trimester of the pregnancy occurs in the trunk 
area.(15)

Standing balance control relies substantively 
on proprioception (i.e., our sense of body position 
and movement (16). Preetha et al suggests that there 
is a significant increase in the proprioceptive error 
in pregnant women when compared to the non 
pregnant control subjects. This could be due to the 
altered proprioceptive input obtained from the lax 
ligaments around the ankle joint. The other factor 
that could alter the proprioceptive input could be due 
to the mild oedema around the ankle which is more 
common during the third trimester.(1)

Santos et.al compared the ground reaction forces 
during the stance phase of gait cycle of pregnant 
women in the third trimester and non-pregnant 
women, and found a significant reduction in growth 
rates of the first peak of the vertical component. 
The fact that a pregnant women takes a longer time 
period in the first stage of acceptance of the weight 
may be associated with a lower walking speed, as 
an adaptations to maintain balance and compensate 
changes in the position of centre of gravity due to 
increased load . Another possibility is that the increase 
in the time of acceptance of weight is a gestational 
adjustment for be�er absorb the impact.(17)

Several studies have described a multifactorial 
etiology owing to the faulty foot adaptation occurring 
in pregnancy. The hormonal component of the 
etiology involves relaxin , an estrogen dependent 
hormone shown to relax the sacroiliac joint .Relaxin 
is known to exert its influence by triggering the 
collagenolytic system, increasing the water content 
of connective tissue, and activating fibroblasts in the 
synthesis of new collagen. During pregnancy, a 10-
fold surge of relaxin weakens soft tissue structures 
and increases joint flexibility. Block et al revealed an 
increase in subtalar and first metatarsophalangeal 
joint of motion in pregnant women .(18)
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FUTURE SCOPE OF THE STUDY

1. Relationship of Balance among last phase of 
pregnancy and early post-partum.

2. Relationship of Balance within Trimester of 
Pregnancy.

 3. Evaluating Static and Dynamic  balance among 
pregnant women.

 4.  Relationship of balance among three trimester of  
pregnancy in same subject.

CONCLUSION

Balance is significantly affected in pregnant 
women and is more evident as pregnancy 
progresses.

Clinical Relevance

Caring for pregnant women should emphasize the 
value of exercise and conditioning during pregnancy 
for both preventive and rehabilitative management. 
Appropriate Measures should be taken to improve 
balance deficits during early pregnancy.
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ABSTRACT

Objective: To know whether there is difference in Static and Dynamic balance in Flexible flatfoot 
children as compared to Normal arch foot Children.

Design: Experimental study

Se�ing: I.T.S Paramedical College, India

Participants: 100 students with flexible flat foot on the basis of the survey and 100 students with normal 
arch foot were compared for static and dynamic balance test. One leg standing test was used to measure 
the static balance test and Functional reach test was used to measure dynamic balance test. 

Results: While comparing the Functional reach test and one leg standing test between the two groups 
showed insignificant difference but within the age group analysis it showed significant difference in 
both the groups for Functional reach test and one leg standing test.

Conclusions: As the age increases the stability of the children increased. These findings may have 
important implications for clinical practice and future research.

Keywords: Flexible Flat foot, static balance test, dynamic balance test, school going children.
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INTRODUCTION

Balance is the ability to control the Centre of Mass 
(CoM) in relationship to the Base of Support (BOS).1

Duration of single limb stance increases steadily 
from 32% in 1 year olds to 38% in 7 years old (39% is 
a typical adult value).2  The arches of foot develop in 
parallel with gait during childhood and continue to 
form until a child is 8 to 10 years of age.3-4  According 
to Tsai LC (2006), Paik-Ling Harrison(2010),  Vahid 
Ghasemi (2012) there is affect of balance in flatfeet 
adult. 5-8

The FRT is a measure of dynamic postural 
control in children. Various studies suggest that since 

FRT challenge the balance in one plane, multiple 
balance tests may give more complete findings. FRT 
may be used with other test to assess the static and 
dynamic balance ability in children. Children with 
developmental disability (pes cavus/pes planus) 
experience postural problem that include difficulty 
with balance and stability domain is smaller in 
children with flat foot. So, in present study we will 
examine the effect of flatfoot on static and dynamic 
balance test.

METHOD

Participants: A sample of 200 children were 
recruited from different schools of Ghaziabad and 
modinagar, U.P, India who met the inclusion and 
exclusion criteria.

Inclusion Criteria

1) Both Male and Female

2) Age: 5 to 13 years

DOI Number: 10.5958/0973-5674.2016.00098.8  
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3) Is able to follow and obey commands.

Exclusion Criteria 

1) History of any recent trauma.

2) Diagnosis of any upper limb, lower limb and 
spinal disorders.

3) Evidence of CNS involvement- Nystagmus, 
Vertigo.

PROCEDURE

The total 2620 students were screened out from 
different schools of Ghaziabad and Modinagar. Out 
of which flexible flat foot were seen in 100 students.  
100 students with normal arch were also taken in the 
study for comparison and 2 Groups were formed. 

OBSERVATION METHOD

The foot was graded as normal if the medial 
arch looked normal. If the arch was only slightly 
impressed but still visible, it was graded as mild FF 
but was still categorized as normal. Moderate FF 
meant that the longitudinal arch was not visible in 
stance. If the medial arch was convex, with the head 
of the talus presenting on the plantar aspect of the 
foot immediately below and anterior to the medial 
malleolus, it was graded as severe FF. Moderate 
and severe FF groups were put together to compare 
with the normal and mild FF groups. When the arch 
appeared normal on raising the heel, the flatfoot was 
considered as flexible.9

The groups were:

 Group A- Flexible Flatfoot children (100 children) 
and 

Group B- Normal arch foot children (100 
children)

The children were categorized according the age 
and sex while performing the test. Two children of 
same age group and sex were randomly taken from 
each of the group and were allowed to perform one 
leg standing test and functional reach test by giving 
adequate rest interval within the test. 

 One Leg Stance Tests (OLSTs).10-11 Both legs must 
be alternately tested, and differences between sides 
are noted. The client stands on both feet and crosses 
the arm over the chest, then picks up one leg and 

holds it with the hip in neutral and the knee flexed up 
to 90 degrees. The lifted leg may not be pressed into 
the stance leg. This stance is scored with a stopwatch. 
Five 30 second trials are performed for each leg 
(alternating legs), with a maximum possible scores of 
150 seconds per leg. Normal young subjects are able 
to stand for 30 seconds.

The Functional Reach Test (FRT).12-15 The client 
stands near a wall with feet parallel. A�ached to the 
wall at shoulder height is a yardstick. The client is 
asked to make a fist and raise the arm nearest the wall 
to 90 degrees of shoulder flexion.  The examiner notes 
the position on the yardstick. Beginning position is 
subtracted from end position to obtain a change unit 
in inches. Three trials are performed. Normative data 
are available, and the test is reliable. However, the 
standard error of measurement for this test may be as 
high as 2 inches. 

These test were done for both the groups and 
data were taken for data analysis.

STATISTICAL ANALYSIS

Independent t- test was used to compare both 
the group for static and dynamic balance test. The 
p-value of 0.05 or less was considered significant. 
The Bonferroni Post hoc analysis was applied to find 
out the pair wise comparison of Group A and Group 
B for age (5-7 years, 8-10 years, and 11-13 years). 
Values were presented as mean± standard deviation. 
Statistical significance was set at p< 0.05.

RESULTS 

Between the group analysis FRT for age group 
5-7, 8-10 and 11-13 reflected  insignificant difference 
and between the group analysis of One leg standing 
test for age group 5-7, 8-10 and 11-13 also reflected  
insignificant difference. 

Functional reach test of different age group 
5-7, 8-10, 11-13 years of Group A were taken and 
the group were compared by the independent t- 
test and Bonferroni Post hoc test.  Result reflected 
significant difference. Post Hoc (Bonferroni) pair wise 
comparison showed significant difference between 5-
7 v/s 11-13 year and showed insignificant difference 
between 5-7 v/s 8-10 year and 8-10 v/s 11-13 year.
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Table 1: Comparison of age groups 5-7, 8-10, 11-13 years for FRT in Group A

5-7 year
N=45
Mean±S.D

8-10 year
N=34
Mean±S.D

11-13 year
N=21
Mean±S.D

F value P-value

FRT 6.58±1.82 7.7±1.96 8.8±1.25 12.938 .000

Pair P value
5-7 yrs v/s 8-10 yrs .011
5-7 v/s 11- 13 yrs .000
8-10 v/s 11-13 yrs .079

P value ≤0.05 was considered significant.

One leg standing test of different age group 5-7, 8-10, 11-13 years of Group A were taken and the group 
were compared by the independent t- test and Bonferroni Post hoc test. Result reflected significant difference. 
Post Hoc (Bonferroni) pairwise comparison showed significant difference between 5-7 v/s 8-10 year and showed 
significant difference between 5-7 v/s 11-13 year and 8-10 v/s 11-13 year.

Table 2: Comparison of age groups 5-7, 8-10, 11-13 years for OLST in Group A

5-7 year
N=45
Mean±S.D

8-10 year
N=34
Mean±S.D

11-13 year
N=21
Mean±S.D

F value P-value

OLST 19.68±8.45 26.40±4.10 25.40±7.25 10.275 .000

Pair P value
5-7 yrs v/s 8-10 yrs .000
5-7 v/s 11- 13 yrs .008
8-10 v/s 11-13 yrs 1.00

P value ≤0.05 was considered significant.

Functional reach test of different age group 5-7, 8-10, 11-13 years of Group B were taken and the group were 
compared by the independent t- test and Bonferroni post hoc test.  Result reflected significant difference. Post 
Hoc (Bonferroni) pairwise comparison showed signicant difference between 5-7 v/s 11-13 year and showed 
insignificant difference between 5-7 v/s 8-10 year and 8-10 v/s 11-13 year. 

Table 3: Comparison of age groups 5-7, 8-10, 11-13 years for FRT in Group B

5-7 year
N=46
Mean±S.D

8-10 year
N=32
Mean±S.D

11-13 year
N=22
Mean±S.D

F value P-value

FRT 6.78±2.12 7.53±1.53 8.86±2.215 8.247 .000

Pair P value

5-7 yrs v/s 8-10 yrs .311

5-7 v/s 11- 13 yrs .000

8-10 v/s 11-13 yrs .051

P value ≤0.05 was considered significant.

One leg standing test of different age group 5-7, 8-10, 11-13 years of Group B were taken and the group were 
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compared by the independent t- test and Bonferroni 
post hoc test.  Result reflected significant difference. 
Post Hoc (Bonferroni) pairwise comparison showed 

significant difference between age 5-7 v/s 8-10 years 
and 5-7 v/s 11-13 years and showed insignificant 
difference between 8-10 v/s 11-13 years.

Table 4: Comparison of age groups 5-7, 8-10, 11-13 years for OLST in Group B

5-7 year
N=46
Mean±S.D

8-10 year
N=32
Mean±S.D

11-13 year
N=22
Mean±S.D

F value P-value

OLST 19.95±9.23 26.91±3.61 27.45±2.99 14.025 .000

Pair P value
5-7 yrs v/s 8-10 yrs .000
5-7 v/s 11- 13 yrs .000
8-10 v/s 11-13 yrs 1.00

P value ≤0.05 was considered significant.

DISCUSSION

Present study investigated whether there is 
significant difference in the static and dynamic 
balance ability in the flatfoot children as compared to 
normal arch feet children. Functional reach test and 
one leg standing test were outcome measure. 

 A study was done by Danhoe B et al 199416 and 
concluded that there was effect of age primarily 
and the weight did not significantly explain more 
variance on Functional reach test. A study done by 
Norris et al. 200817 and concluded that age, height and 
weight does not have any effect on FRT in 5 year old 
children. Similarly, results found in the present study 
demonstrated that there is no significant difference in 
functional reach test between the flatfeet children as 
compared to normal arch feet children.

A study was done by Paik ling Harrison et al 20104 
and concluded that degree of pes planus deformity 
increases the degree of static postural stability 
decreases and similarly a study done by Jay Hertel 
et al 200218 and concluded that subjects with cavus 
feet used significantly larger COP excursion areas 
than did subjects with rectus feet. However, COP 
excursion velocities were not significantly different 
among foot types. The results found in present study 
demonstrated that there was no change in one leg 
standing test in flatfeet children as compared to the 
normal arch feet children.

A study done by Sutherland et al 19803  concluded 
that duration of single limb stance increases steadily 
to 38% in 7 years old children.  Similarly, a study done 
by Assainte et al 1995 and 200519 concluded that 7 to 
8 years of age information specifying head position 
in relation to gravity becomes more available to the 
equilibrium control centres and thus allows the child 
to use an articulated mode of head control. There 
may be transient dominance of vestibular processing 
in locomotor balance at this stage.

A study done by S. Schneiberg et al, 200220 
and concluded that kinematic data from markers 
placed on the arm, head and trunk showed that 
younger children used immature pa�ern of reaching, 
characterized by increased variability. With increasing 
age, hand trajectories become smoother and less 
variable while interjoint coordination become more 
consistent. Finally trunk displacement and variability 
also decreased with age. By 8 to 10 years of age 
children of age showed variability similar to that in 
adults.

As per development wise consideration there 
was no change in Functional reach test score and One 
leg standing test score in flatfeet children of age 5-10 
years, 8-10 and 11-13 years.

 While comparing pair wise 5-7 v/s 11-13 years 
showed a change in functional reach test whereas, 
5-7 v/s 8-10 years and 8-10 v/s 11-13 years showed 
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no change in functional reach test score in flatfoot 
children. Similarly, While comparing pair wise 5-7 
v/s 8-10 years showed a change in one leg standing 
test whereas, 5-7 v/s 11-13 years and 8-10 v/s 11-13 
years showed no change in one leg standing test score 
in flatfoot children.

While comparing pair wise 5-7 v/s 11-13 years 
showed a change in functional reach test whereas, 
5-7 v/s 8-10 years and 8-10 v/s 11-13 and 5-7 v/s 8-10 
years showed no change in functional reach test score 
in normal children. Similarly, While comparing pair 
wise 5-7 v/s 11-13 years and 5-7 v/s 8-10 years showed 
a change in one leg standing test whereas, 8-10 v/s 11-
13 years showed no change in one leg standing test 
score in normal children.

Limitations of the Study and Scope of Future 
Research

The following were the limitation of our study:

• The present study duration was only six 
month and due to the shortage of time I only visited 
few schools in and around Ghaziabad. In Future, I 
recommend performing such studies extensively in 
a larger area which cover large number of schools 
(students).

• I have compare only two tests (i.e. FRT and 
OLST test) in present study. Therefore, in future 
I recommend to compare with different type of 
other test like timed ba�ery test, postural sway, 
multidirectional reach, combination test ba�eries, 
functional scale and dual task scale and comparison 
of sensory and vestibular aspect of balance.

• In present study Flexible flatfoot is compared 
with normal arch feet children. Therefore, I suggest 
for further studies to compare flexible flatfoot with 
rigid flat foot with different set of balance test.

CONCLUSION

From the results of the present study, FRT and OLST 
value differ in the flatfoot children as compared to 
normal children but there is no significant difference 
seen in FRT and OLST in the flatfoot children 
as compared to normal children Thus, it can be 
concluded that FRT and OLST value differ in the 
flatfoot children as compared to normal children 
but there is no significant difference seen in FRT and 

OLST in the flatfoot children as compared to normal 
children.  

In conclusion, there is no effect of FRT and OLST 
in flatfoot children as compared to normal arch feet 
children. Within age group comparison of FRT in 
flatfeet there is difference in FRT in 5-7 years of age 
as compared to 11-13 years of age of children. There 
is difference in OLST in flatfeet children in 5-7 v/s 8-
10 years of age of children. Within age comparison of 
FRT in normal arch feet children there is difference in 
FRT in 5-7 years of age as compared to 11-13 years of 
age of children. There is difference in OLST in flatfeet 
children in 5-7 v/s 8-10 years and 5-7 v/s 11-13 years 
of age of children. 
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Background- Epidemiological studies of ballet dancer’s show that 90% of professional dancers and 
63% of student dancers have had a dance-related injury at some point in their ballet career. Screening 
of young and inexperienced dancers is necessary to identify musculoskeletal limitations and potential 
to injury, especially for those who wish to continue dancing as adults either for leisure or career. 
The purpose of this current study was to examine the possible association between the amount of 
compensated turnout and self reported lower limb injuries in ballet dancers.

Objective- To find out the difference between compensated turnouts of injured and non-
injured group of ballet dancers and to find out the type of lower limb injuries in ballet dancers. 
Method- It was a Descriptive co- relational study conducted on 22 Nonprofessional ballet dancers at 
Dance schools in Nashik and Mumbai. Each dancer was assessed for Functional turnout, Compensated 
turnout and Total passive hip external rotation. Results- By using unpaired t test we have found 
significant association between increased compensated turnout and self-reported lower limb injuries. 
(P=0.0002). Conclusion- The results of this study suggest that the dancers who force their turnout 
beyond their available hip range of motion have an increased risk of injury in lower extremities.

Keywords- ballet dancers, Functional turnout, Compensated turnout

INTRODUCTION

Although ballet is noted for its beauty and grace 
by audiences, it can be a source of injury and pain for 
dancers. Epidemiological studies of ballet dancers 
show that 90% of professional dancers and 63% of 
student dancers have had a dance-related injury at 
some point in their ballet career1. Turnout is one 
area of research that is being explored in classical 
ballet. Turnout is a basic ability in ballet required for 
the execution of dance movement. Ideal turnout is 
defined as external rotation of both lower extremities 
so that the longitudinal axes of the feet are rotated 
180” away from one another2,3. Movement occurs 
primarily at the hip joints when turnout is executed 
properly4. According to Thomasen5.The minimum 
requirements to achieve ideal turnout are 70° of 
hip external rotation bilaterally, 5° of tibial external 
rotation bilaterally, and 15° of foot external rotation 
bilaterally. Few dancers are able to achieve ideal 
turnout without compensations at the pelvis/lumbar 
spine, knee, ankle, and foot joints. Ideal turnout is 
classically defined as external rotation of both lower 

extremities so that the longitudinal axis of the feet is 
rotated 180° away from one another (Hamilton et al., 
2006; Torres-Zavala, 1998)6. Unfortunately, only few 
dancers are endowed by nature with the ability to 
achieve ideal turnout (Clippinger, 2005)7.Balletdancers 
who cannot a�ain these specific esthetic standards 
may disregard proper technique with an increased 
potential for injury.

Compensations made to increase turnout  are 
excessive anterior pelvic tilt or lumbar lordosis8; 
excessive external tibia rotation (“screwing the knee”) 
and excessive subtalar joint pronation (“rolling in”) 9. 
Consequently, it inevitably damages these joints and 
has profound effect on the potential for various acute 
and chronic injuries, particularly at the tibiofemoral 
and patellofemoral joints (Negus, Hopper, &Briffa, 
2005) 10. It is not surprising that 20% of aggravated 
knee pain was a�ributed to turnout among ballet 
dancers (Clippinger-Robertson, Hu�on, Miller, & 
Nichols, 1986)11. Injuries associated with improper 
turnout occur most frequently at the tibiofemoral 
and patellofemoral joints8. Injuries that have been 
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associated with excessive foot pronation include 
Achilles tendinitis, flexor hallucis tendinitis, tibialis 
posterior tendinitis, plantar fasciitis, bunions, and 
metatarsal stress fractures12. Low back pain has been 
associated with dancers using excessive anterior 
pelvic tilt to increase turnout angle beyond the 
turnout enabled by hip external rotation8.

Studies also show that many ballet dancers do 
not have adequate hip external rotation to achieve 
the ideal turnout position of 180° without making 
compensations that place them at risk of injury.  
Compensated turnout is the difference between 
functional turnout angle and total (left plus right) 
hip ER ROM. This difference has also been referred 
to as ‘‘non-hip ER’’ and ‘‘below-hip ER.’’ If the 
ideal anatomical resources are not available because 
of anatomical limitations and/or lack of training, 
compensations may develop that may predispose the 
dancer to acute or overuse injuries.

Screening of young and inexperienced dancers 
is necessary to identify musculoskeletal limitations 
and potential to injury, especially for those who 
wish to continue dancing as adults either for leisure 
or career. The purpose of this current study was to 
examine the possible association between the amount 
of compensated turnout and self-reported lower limb 
injuries in ballet dancers. Aim of the study was to 
examine associations between compensated turnout 
and injury history in nonprofessional classical ballet 
dancers. Objectives were to find out the difference 
between compensated turnouts of injured and non-
injured group of ballet dancers and to find out the 
type of lower limb injuries in ballet dancers.

METHOD 

It was a Descriptive co- relational study conducted 
on 22 Nonprofessional ballet dancers (12 with h/o of 
injury, 10 without any h/o of injury) at Dance schools 
in Nashik and Mumbai.

INCLUSION CRITERIA

• Age: 14-30Yr (Dancers’ turnout may be 
difficult to influence skeletally after the age of 11-13 
when the angle of femoral neck antetorsion is fixed. 
Any increases in turnout after this age may be the 
result of elongation of soft tissues or failure to use 
proper technique.)

• Had at least 1 years of classical ballet 
training. 

• Nonprofessional female ballet dancers (Ballet 
students were selected over professionals, because of 
their standardized flexibility due to homogeneous 
Characteristics)

EXCLUSION CRITERIA
• Participants with unresolved non- serious 

injuries.
• Musculoskeletal injury that limited full 

participation in dance classes during the 4 weeks 
prior to participation in the study.

• Gross postural alignment deviations that 
could not be corrected with cueing, such as scoliosis, 
genu valgum, genu varum, or genu recurvatum.

• Neurological or physiological conditions 
that resulted in modification of their participation in 
dance class compared with their peers.

• Pregnancy

Distribution of subjects: The subjects were 
divided into 2 groups with a self-reported history of 
dance related injury (injured group) and with no self-
reported history of injury (non injured group).Injury 
will be defined as any pain or dysfunction of the 
lower extremities that impacted the dancer’s ability 
to practice or perform.

PROCEDURE: Each subject was screened for 
inclusion/exclusion criteria prior to the study. Gross 
postural screening was performed of each subject 
with plum line to assess any postural deviation 
.Outcome Measure used for this study was functional 
turnout, compensated turnout and total passive hip 
external rotation.

Measurement of External Hip Rotation: Hip 
external rotation ranges of motion were measured 
by the technique recommended by Magee13 with the 
subject in high si�ing position. Passive hip external 
rotation range of motion was measured for each leg. 
Total passive hip external rotation measurement was 
obtained for right and left external rotation.
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Fig.2 MEASUREMENT ON FUNCTIONAL TURNOUT

Measurement of Compensated turnout angle: 
The amount of compensated turnout was obtained 
by calculating the diff erence between the measured 
functional turnout position and the total passive 
hip external rotation range of motion. Turnout was 
considered compensated when the functional turnout 
measurement was greater than total passive hip 
external rotation range of motion. For a dancer to not 
have compensated turnout means that the diff erence 
between the dancer’s functional turnout and bilateral 
hip external rotation was 0 or less.

RESULT

The mean value of each variable will be compared 
between the injured and non- injured groups using a 
2-sample unpaired t test. Mean age of ballet dancers 
for injured was 18.75 and for non injured group was 
17.25.Mean BMI of ballet dancers was 19 and 21 in 
injured and non injured respectively.

Fig.1. MEASUREMENT OF EXTERNAL ROTATION OF 
HIP

Measurement of Functional Turnout Angle in 
Standing: Functional turnout angles were measured 
in classical ballet positions. Each participant was 
asked to stand on a large sheet of white paper and 
to assume each position as they would in a normal 
class. They were instructed to orient their torso 
squarely to the front. A tracing was made around 
the participant’s feet. Functional turnout angle is 
defi ned as the angle of bisection of the longitudinal 
axes of the 2 feet, will be measured using a universal 
goniometer. The longitudinal axis of each foot was 
drawn onto each tracing through the center of the 
rear foot and forefoot. The midpoint of the heel was 
used to landmark the center of the rear foot. The 
center of the forefoot was marked as the continuation 
of a line drawn along the second toe (to refl ect the 
position of the second metatarsal).This method was 
used to minimize alteration from the actual axis in 
the presence of structural deviations such as hallux 
valgus or a prominent fi fth metatarsal head. The 
angle obtained from the initial tracing is called the 
functional turnout angle.
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Graph 1-Frequency of joint injuries:

Graph  No. 1 states that ankle joint is most 
frequently injured joint (50%).  Followed by 
knee(27.27%) and hip(22.72%).

Table No. 1 Total Hip External Rotation

S.No Mean SD SEM N P value t value Df Confidence 
interval

Injured 89.58 6.89 1.99 12

0.0137* 2.7157 19

95%

Non Injured 100.56 11.58 3.86 10

                                     *statistically significant

Table no. 1 shows that mean of total hip external rotation of injured was less (89.58) as compared to non 
injured dancers (100.56). t value was 2.7157 and  confidence interval was  95% and the difference between 
injured and non injured dancers was  statistically significant (p= 0.013) with reference to total hip external 
rotation

Table No. 2   Functional Turnout

S.No Mean SD SEM N P value t value Df Confidence 
interval

Injured 151.67 10.30 2.97 12

0.0176*

2.6005 19

95 %

Non Injured 140.00 10.00 3.33 10

 *statistically significant

Table no.2 indicates that mean of functional turnout of injured was greater than (151.67) as compared to 
non injured dancers (140.00). t value was 2.6005 and  confidence interval was  95% and the difference between 
injured and non injured dancers was  statistically significant (p= 0.0176) with reference to functional turnout.

Table No. 3   Compensated turnout

S.No Mean SD SEM N P value t value Df Confidence 
interval

Injured 62.08 11.17 3.23 12

0.0002* 4.5413 19

95 %

Non Injured 37.22 13.94 4.65 10

*statistically significant

Table no.3 reveals that mean of compensated 
turnout of injured was greater than (62.08) as 
compared to non injured dancers (37.22). t value was 
4.5413 and  confidence interval was  95% and the 
difference between injured and non injured dancers 
was  statistically significant (p= 0.0002) with reference 
to compensated turnout.
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DISCUSSION

The study was carried out to evaluate the 
relationship between turnout angle and self reported 
injuries. The study found that the ankle was the 
most frequently joint, Ryan and Stephens15 reported 
that 63% of dances reported injuries throughout 
their career. In the present study the dancers were 
instructed to assume the standard first position of 
functional turnout. No effort was made to position 
the subjects in technically correct turnout. The 
compensation to increase turnout was allowed. In 
classical ballet because of aesthetic premium is placed 
on 180° turnout. Many dancers will force their turnout 
beyond available hip range of motion. In this study, 
all dancers had their functional turnout that exceeded 
their passive hip range of motion. For example, one of 
the dancers with injury had a total hip external range 
of motion of 100° and her functional turnout was 
160°. There was difference of 60°. This compensation 
was made somewhere between hip and ankle.

As the dancer ages, physiologic changes result 
in bony constraints that limit the available external 
rotation16. This correlates with the observation that 
only borderline improvements in HER have been 
a�ained in 16- to 18-year-old elite dancers during a 
12-month training period17. Acetabulum shape and 
orientation, femoral anteversion angle, neck shaft 
angle, and tightness of the ‘‘Y’’ ligament of Bigelow 
are considered important determinants of HER14. 
Nevertheless, it has been documented that dancers’ 
femoral version angles do not deviate from those of 
the general population sufficiently to explain their 
increased HER17. Dancers who do not have ideal 
turnout of the lower extremity may try to ‘‘force 
turnout’’ by using compensatory strategies along the 
kinematic chain.  This rotator stress can lead to high 
joint stresses that increase the risk of damaging forces 
at the back and other lower extremities structure. 
This encourages biomechanically and esthetically 
unfavorable compensations such as lumber hyper 
extension, anterior pelvic tilt, excessive tibial rotation 
and excessive subtalar joint pronation (Grossman 
2000)18 producing excessive stress on medial aspect of 
knee, shin of tibia, ankle and foot (Mitcheli, Gillespie 
and Walaszeb, 1984; Hamilton, Marshall and Molnar 
1992)19. 

Hyperlordosis generates undue stress on the 
posterior elements of the spine. As for the other 
mentioned strategies, the augmented torsional forces 
on these lower extremity joints increase the risk of 
overuse injury8, particularly at the medial aspect of 
the knee, ankle, and foot. Among positions related to 
the knee, the most relevant may be genu recurvatum. 
It is regarded as an esthetic feature of classical ballet. 
This position may be associated with posterior 
capsular strain and pain8. 

When dancers lack sufficient ankle and/or foot 
plantarflexion for pointe or demipointe positions, 
they may a�empt to force plantarflexion, placing 
greater stress on the posterior ankle structures. 
Forcing plantarflexion has also been associated with 
‘‘sickling,’’ a malalignment at the foot-ankle complex 
in which the dancer fails to balance correctly on 
pointe or demipointe positions. ‘‘Sickling in’’ refers 
to varus alignment of the foot and increases stress of 
lateral structures of the ankle 20.

According to our study ankle is the area which is 
most commonly injured accounting for 50% followed 
by knee and hip. Ankle sprain is the most common 
traumatic injury in dance, including classical ballet 
and theatrical dance21; however, most injuries 
affecting dancers are considered to be overuse 
injuries, such as tendinitis and stress fractures.

This clinician recommends that dance instructors 
reduce the potential risk of injury to dancers by 
encouraging students to limit their functional turnout 
to a position that does not markedly exceed the total 
amount of external rotation present at the hips. Many 
dancers will never achieve the ideal turnout, yet can 
still enjoy the practice and performance of ballet.

CONCLUSION 

The results of this study suggest that dancers 
who force their turnout beyond their available hip 
range of motion have an increased risk of injury in 
lower extremities. Ankle is the area which is most 
frequently injured. Dancers should be encouraged 
to avoid compensated turnout and focus instead on 
turning out within their range of motion limitations.
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ABSTRACT

Objective: This article aims at making CPT simple, so that it could be incorporated as a routine 
intensive care procedure in neonates with respiratory problem for managing respiratory ailments.

Introduction: Respiratory problems occur in 4 to 6% of neonates. Chest physiotherapy in the neonatal 
intensive care unit is associated with taking care of the neonatal lungs[6]. CPT such as percussion, 
tapping or vibrating on the chest has been used to clear the secretions from the baby’s lungs. Respiratory 
distress is one of the commonest disorders encountered within first 42-78 hours of life.

Study design: Experimental   study

Sampling Method: Randomised sampling

Methodology: Single session study was done on 50 neonates with respiratory problems like IRDS, 
SBA, MAS, Congenital pneumonia. The contra indications to active CPT were ruled out before starting 
the intervention. The outcome measures were SPO2, RR, and RDS score. Pre intervention outcome 
measures were taken after that intervention in form of active CPT was given and then suction was 
done. Immediately after the intervention again the outcome measures were recorded. The data was 
collected and analyzed.

Results: Z test was done to compare the values of SPO2, RR, and RDS pre and post chest physiotherapy 
in 50 neonates. It signifies that the p value of pre and post physiotherapy Spo2 is significant and it 
suggests that there is improvement in oxygen saturation after giving chest physiotherapy, and the 
p value of pre and post physiotherapy  RR and RDS score is significant which suggests that there is 
decrease in the respiratory distress after giving chest physiotherapy.

Conclusion: This study suggests that introduction of CPT as an adjunct with ongoing medical 
treatment improves the oxygen saturation and reduces the signs of distress in neonates suffering from 
respiratory problems.

Keywords: Chest Physiotherapy, Respiratory Problems, NICU, SPO2, Respiratory Distress Scoring (RDS) 
System.

INTRODUCTION

Over the last decade physiotherapy has 
become an acknowledged and often integral part 
of the management of newborn infants in Neonatal 
Intensive Care units (NICU) around the world [1]. 

 The role of chest physiotherapy in NICU has 
historically been mainly associated with the care of 
the neonate’s lungs [2]. Postural drainage, coupled 
with percussion, vibrations and suction are all 

used in the physiotherapy management of neonatal 
respiratory disorders [3] 

Chest physiotherapy should be ordered by 
the a�ending neonatologist in consultation with 
the unit physiotherapist and nurse. Usual active 
physiotherapy includes gentle active vibrations and 
Suctioning.

Respiratory problems occur in 4 to 6% of neonates 
and account for significant mortality in the neonatal 
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period [4, 5]. Chest physiotherapy (tapping or vibrating 
on the chest) has been used to clear the secretions 
from the baby’s lungs. Chest physiotherapy (CPT) 
is thought to facilitate the drainage and clearance of 
these secretions [6]. 

The common respiratory problems encountered 
in neonates are Meconium aspiration syndrome 
(MAS), Birth asphyxia (BA), Infant respiratory 
distress syndrome (IRDS), congenital pneumonia [14].

Newborns are obligate nose breathers who can 
almost simultaneously breathe and swallow until two 
to three months of age [7]. A newborn infant’s ribs are 
positioned horizontally, and the intercostals muscles 
are weak, resulting in a predominantly abdominal 
(diaphragmatic) pa�ern of breathing. This difference 
can lead to an increase in both airway resistance and 
obstruction [8]. Decreased recoil of the infant chest wall 
increases the possibility of lung collapse in the se�ing 
of lung disease. A neonate’s lungs are less compliant, 
but their chest wall is more compliant than that of an 
adult. 

The aims of chest physiotherapy in the newborn 
infant is to increase the clearance of lung secretions 
and maintain lung expansion with the potential 
benefits of ……….

1.  Reducing need for ventilatory support,  

2.  Improving oxygenation,  

3.  Prevention of endo tracheal tube obstruction, 
need for endotracheal tube changes and resultant 
hypoxia, and  

4.  Prevention of extubation failure [9]. 

The duration of CPT as well as number of 
positions employed will be dependent upon infant’s 
condition and tolerance.  This will also depend upon 
the judgment of the practitioner CPT should be used 
when secretions are not cleared by suction alone [10].

 The side lying position is indicated when coarse 
crepitations are greatest on one side, or unilateral 
disease is indicated on CXR. Only perform side 
lying if the infant can tolerate it and avoid excessive 
neck flexion/ extension [10]. Contra lateral head 
support should be used. For upper lobe collapse/
consolidation, the crib may be tilted to 15-25 degrees 

head elevation [11].

Vibrations are given by the fingers of one hand 
molded to the shape of the baby’s chest wall, with 
contra-lateral thumb support. Vibrations are at a 
rapid rate (approximately 120 / minute, with minimal 
compression pressure), and within the baby’s 
tolerance [12].

The physiotherapist’s other hand is cupped 
and supports the baby’s head for the duration of 
treatment. During unilateral vibrations the head 
should be supported in the physiotherapist palm. 
Drain only one area per treatment [3]. 

Suctioning is performed after the use of active 
gentle vibrations.    

    Chest  physiotherapy  is  used  to  prevent  or    
reduce  the  mechanical  consequences  of  obstructing  
secretions  such  as  hyperinflation,  atelectasis , 
misdistributions  of  ventilation, ventilation  perfusion  
mismatch  and  increased  work  of  breathing[6]. The 
application  of  CPT  in  airway  management  of  
adults  with  various  respiratory  problems  has  been  
shown  to  improve  lung  thoracic  compliance  and  
cardio  respiratory  function.  However li�le is known 
about its effect on neonates [4, 10]. 

MATERIAL & METHOD

Participants: This study was done on 50 neonates, 
both males and females from the NICU of SSG 
Hospital, Vadodara. Both pre and full term neonates, 
receiving oxygen at the rate of 3lit/min were included. 
Neonates on ventilator, VLBW (<1300gms) and those 
in whom CPT was contraindicated were excluded. It 
was a single session study which was completed over 
a period of one and a half month.

VARIABLES

 Active chest physiotherapy in form of 
Positioning, percussion, gentle vibrations were given 
with single hand or fingers according to the area, pre 
physiotherapy nebulisation (using nebuliser with 
normal saline) was given and suction (using IFT, 
Suction apparatus)was done during and after CPT 
as needed.

OUTCOME MEASURES

Oxygen saturation SPO2 (measured using 
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FIGURE. CHEST VIBRATIONS

Graph: 1 Mean value of pre and post SPO2, RR and RDS

RESULTS

The total numbers of subjects available for study 
were 50.

Before initiating the intervention, subjects were 
assessed for outcome measures. Data was analyzed 
by Z test.

Observations taken are described in the table and 
graph below.

pulse oxymeter), Respiratory rate  RR (readings on 
monitor), Respiratory Distress score (RDS) (breath 
sounds were heard using stethoscope) were taken 
after the session.

STUDY PROTOCOL

After taking consent from the parent/guardian 
of the baby the procedure was started.  NICU 
medical management was given to all subjects as 
per the institutional NICU protocol and additional 
physiotherapy management was given. Physiotherapy 
intervention was given in the following order:

Basic details of the baby were taken in the 
assessment form. The vitals of the patient were taken 
priorly.There after the child was given nebulisation. 
Then chest physiotherapy was given which included 
proper positioning for easy drainage [12], followed by 
gentle percussion on the chest, gentle vibrations were 
given in the expiratory phase usually at every third 
or fifth expiration because neonates [10] have a higher 
respiratory rate as compared to adults so vibration at 
every expiration is not recommended [11]. There after 
suction was done at last using the suction apparatus 
suction in between chest PT was also done if needed. 
At the end of the treatment again the outcome 
measures were noted. The intervention was stopped 
if any complications arise.

The frequency and rate of CPT was modified 
according to the condition and tolerance of the 
neonate.

TABLE: Showing Mean value of Pre And Post Spo2, RR, RDS And p values in males and females

                                                              N=50
PRE SPO2 POST SPO2 PRE RR POST RR PRE RDS POST RDS

MEAN 92.14 96.34 69.24 62.26 1.98 0.86
SD 2.52 2.08 6.76 5.39 0.76 0.53

 p- value  0.000  0.000  0.000

The above graph and table shows that p value 
of pre and post physiotherapy SPo2 is 0.00 <0.05, 
which is significant and it suggests that there is 
improvement in oxygen saturation after giving chest 
physiotherapy.

The p value of pre and post physiotherapy RR 
and RDS is 0.00 <0.05, which is significant and it 

suggests that there is decrease in the respiratory rate 
and RDS after giving chest physiotherapy and thus 
reduction in distress.

DISCUSSION

Specific indication for CPT intervention in an 
NICU should be present before any treatment is begun 
whether treatment is directed towards solving an 
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existing problem or preventing a potential problem. 
The common respiratory problems in neonates 
admi�ed to NICU in which physiotherapy has a 
distinct role are like, retention of secretions, mucus 
plugging, oxygen dependency, post extubation 
atelectasis [13, 14].

In the current study examination of the effects 
of active CPT on neonates in combination with 
their routine medical management in NICU as per 
their protocol was done who were suffering from 
respiratory problems such as Respiratory distress 
syndrome, Meconium aspiration syndrome, Birth 
asphyxia, congenital pneumonia. Examination of 
effects of CPT was done on the physiological changes 
such as oxygen saturation, respiratory rate, and 
neonatal respiratory distress scoring system.

The clinical sign which require physiotherapy 
concern in such cases is increased mucus production, 
mucus plugging, tachypnea, and hypoxemia. 
Medical treatment of neonates with these diseases is 
supportive and generally includes oxygen therapy, 
thermal regulation, humidification, nutrition, 
antibiotic treatment; CPT can also be included as 
their treatment part. It focuses on assisting airway 
clearance, improving ventilation, and decreasing 
work of breathing [12, 14].

In the current study there is immediate significant 
change in the respiratory rate, oxygen saturation, 
and RDS after CPT.Which satisfies the aim of the 
study. The above graph and table shows that p value 
of pre and post physiotherapy SPo2 is 0.00 <0.05, 
which is significant and it suggests that there is 
improvement in oxygen saturation after giving chest 
physiotherapy.

The above graph and table shows that p value 
of pre and post physiotherapy SPo2 is 0.00 <0.05, 
which is significant and it suggests that there is 
improvement in oxygen saturation after giving chest 
physiotherapy.

The p value of pre and post physiotherapy RR 
and RDS is 0.00 <0.05, which is significant and it 
suggests that there is decrease in the respiratory rate 
and RDS after giving chest physiotherapy and thus 
reduction in distress.

Menekes and Bri� however stated that position 

changes with bronchial drainage may improve the 
ventilation-to-perfusion relation in obstructed areas 
of the lungs [15].

However the use of CPT has also received much 
criticism, largely as a result of reports of adverse 
outcomes. Documented adverse outcomes include 
hypoxemia, bruising, rib fractures and intracranial 
lesions such as intra ventricular haemorrhage and 
porencephalic cysts [16, 17]. In the current study not a 
single subject experienced any of these adverse effects 
of CPT. Hence it is recommended to use active CPT in 
treating such patients.  

The value of p (p<0.005) is significant in males 
as well as female post intervention meaning CPT is 
effective.

Supporting to some studies this study suggest that 
CPT have effects on secretion removal, oxygenation 
and other signs of respiratory problems [14]. CPT can 
be introduced as treatment part with the ongoing 
treatment protocol in neonates with respiratory 
problems in the NICU [9, 1].    

CONCLUSION

This study suggests that introduction of CPT as 
an adjunct with ongoing medical treatment improves 
the oxygen saturation and reduces the signs of distress 
in neonates suffering from respiratory problems.
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ABSTRACT 

Background & Objectives: It has been proposed that stroke rehabilitation relates to the best type of 
training approach for motor recovery. The objective of this study was to assess, which type of effect 
is more effective in Neuromuscular Electrical Stimulation with Box and Block Activities vs. Tens With 
Box And Block Activities in Hand function Of Sub acute Stroke Patient. Methods: The subjects were 
invited to participate in the study. The subjects who met the inclusion criteria were selected. Subjects 
were divided equally into two Groups. I.e. NMES with Box and Block activities and TENS with box 
and block activity. The assessment was taken on number of successful trial and Fugl Meyer assessment 
scale (hand component – mass movement and grasps). Then the patients performed box and block 
activities within 1minute prior to the treatment in both groups. And the number of box and blocks 
transferred within 1minute were counted and noted. The subject made to perform 30 repetition to 
performed box and block activities along with NMES And TENS was given for Two sessions of 30 
repetitions of box and blocks activities for 3days a week for 2weeks. The second reading was obtained 
at the end of second week. Each treatment session comprised of 30 repetitions and lasted for about 30 
minutes. Results: subject benefited maximally in improvement in hand functions with neuromuscular 
electrical stimulation and Box & Block activities as compared to TENS with Box & Block activities. 
Interpretation& Conclusion: Neuromuscular electrical stimulation and Box & Block activities (Group 
A) shows be�er results improvement in hand functions as compared to TENS with Box & Block 
activities (Group B). Thus the neuromuscular electrical with box and block activities to improve hand 
function in sub-acute stroke.

Keywords: Neuromuscular Electrical Stimulation, Transcutaneous Electrical Nerve Stimulation, Fugl Meyer 
assessment scale, Box and Block activities, stroke.

INTRODUCTION

Stroke is defined as an acute onset of neurological 
dysfunction due to an abnormality in cerebral 
circulation with resultant signs and symptoms 
that correspond to involvement of focal areas of 
the brain.1, 2 There have been various studies on 
different techniques utilized to improve hand 
function. Neuromuscular electrical stimulation 
(NMES) and Transcutaneous electrical stimulation 
are recently been studied to regain hand function 
skills.5,6 Transcutaneous electrical nerve stimulation 
has been used to improve motor function in stroke 
rehabilitation; increased inflow of signals from sensory 
modalities could enhance plasticity of the brain and 

may explain beneficial effect of this treatment.6 In 
many patients with severe stroke, the affected hand 
function never becomes useful, even after therapy.7 
Only about 15% of those suffering from severe stroke 
recover hand function. Fugl Meyer assessment scale 
and box and block activities used to determine the 
effect of neuromuscular electrical stimulation and 
transcutaneous electrical nerve stimulation training. 

MATERIAL & METHOD

An experimental pre-test, post-test same subject 
design was used in this study.An incidental quota 
sample of 30 stroke patients took part in the study. The 
subjects were selected from the inpatient department 
at M.A.H.Gov.Ayu.Hospital, Asarwa, Ahmadabad. 
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The group consisted of 21 males and 9 females having 
a mean age of 53.33 ± 8.84 (group A) and 48.7 ± 10.96 
(group B) years. The subjects were assessed on Fugl 
Meyer assessment scale (hand component – mass 
movement and grasps).Then again the patients 
performed box and block activities within 1minute 
after the treatment in both groups.And the number 
of box and blocks transferred within 1minute were 
counted and noted.   

FINDING

Thus an overall analysis of scores showed 
maximally improvement occurred with NMES with 
POST t value= 1.85 (p<0.05) for B &B scores and t 
value=2.14 (p<0.05) for FMA as compared to PRE t 
value=0.25 (p>0.05) for B &B scores and t value=0.32 
(p>0.05) for FMA. NMES (POST) showed marked 
improvement in the ability of the subjects.

DISCUSSION

 Hand Function and their improvement have been 
studied for many years; however comparatively li�le 
work has been conducted to Effect of Neuromuscular 
Electrical Stimulation with Box and Block Activities 
vs. Tens with Box and Block Activities in Hand 
function Of Sub acute Stroke Patient. The assessment 
was taken on Box and Block test and Fugl Meyer 
assessment scale (hand component – mass movement 
and grasps) are commonly used for the identification 
for hand function and their improvement.

John Chae, François Bethoux, demonstrated 
neuromuscular stimulation for upper extremity 
motor and functional recovery in acute hemiplegia 
.The parameter analysis revealed significantly greater 
fugl-meyer scores in treatment group. Data suggested 
that Neuromuscular Stimulation enhances the upper 
extremity motor recovery of acute stroke.5 The 
present study also shows significant improvement 
with Neuromuscular Electrical Stimulation with Box 
and Block activities in hand function of sub acute 
stroke.  

 Johanne Higgins, Nancy E. Mayo, study evaluated 
stroke patients with upper-limb motor deficits using 
measures of impairment and “activity limitation” to 
quantify recovery of upper limb function post stroke 
and to identify predictors of upper limb function and 
predictors of upper limb recovery following stroke. 

The study also compares the recovery of upper 
limb function with that of  lower limb. Measures of 
impairment and “activity limitation” of the upper 
limb and lower limb improved over the first 5 weeks. 
The Box and Box Test performance improved the 
most over first 5 weeks (standardized response mean 
= 1.34), followed closely by the 5 meter walk test 
(SRM=0.97). The present study also shows significant 
improvement with Box and Block activities in hand 
function in both group of sub acute stroke.

Similar study was also done for the Box and 
Block activities by Thomas pla�, Cosima Pinkowski. 
The study was on Reliability and validity of arm 
function assessment with standardized guidelines for 
the Fugl-Meyer Test, Action Research Arm Test and 
Box and Block Test: a multicentre study.The results 
showed all three motor tests very high inter-rater and 
test –retest reliability. Correlation between the motor 
scales was very high.

L Sonde, C.Gip, conducted study on Stimulation 
With Low Frequency (1.7Hz) Transcutaneous 
Electrical Nerve Stimulation (LOW-TENS) Increases 
Motor Function Of The Post Paretic Arm. The results 
showed that motor function increased significantly in 
the treatment group, compared to control group. He 
concluded that stimulation by means of Low-TENS 
could be a valuable complement to the usual training 
of arm and hand function in the Rehabilitation 
of stroke patients. The present study also shows 
significant improvement TENS with Box and Block 
activities in hand function of sub acute stroke.

Neuromuscular electrical stimulation (NMES) 
is the application of electrical stimuli to a group 
of muscles, most often for the purpose of muscle 
rehabilitation. Neuromuscular electrical stimulation 
reduces spasticity and enhances the muscles strength 
of hemi paretic hand.

The active repetition exercises induced by 
neuromuscular stimulation enhance the motor 
recovery of stroke survivors. Central motor neuro 
plasticity that support the use of active repetitive 
training of the paretic limb to maximize motor 
recovery after stroke. 

Transcutaneous electrical nerve stimulation 
has been used to improve motor function in stroke 
rehabilitation; increased inflow of signals from 
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sensory modalities could enhance plasticity of 
the brain and may explain beneficial effect of this 
treatment.

The positive result of afferent stimulation could 
be that, the number of nerve impulses from the 
paretic area increases excitability and improves 
the possibilities for functional recovery of partially 
denervated nerve cells surrounding the infract zone. 
It is also believed that afferent stimulation may 
make use of the brain plasticity and the capacity 
for reorganization. It has been suggested that these 
explanation would mainly be true for treatment 
in early phase, but the present result indicate that 
afferent stimulation may also help in later recovery.

So, the present study suggests that both 
Neuromuscular electrical stimulation with Box 
and Block activities and TENS with box and block 
activities, are effective in improving hand functions 
of sub acute stroke subjects.  

CONCLUSION

The results show that neuromuscular electrical 
stimulation with box and block activities and 
Transcutaneous electrical nerve stimulation with 
box and block activities definitely improves the 
hand functions skill. From the study done it can be 
interpreted that Neuromuscular electrical stimulation 
with box and block activities shows be�er results 
as compared to Transcutaneous electrical nerve 
stimulation with box and block activities and thus the 
hypothesis holds true.
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ABSTRACT

Background and Purpose: Dyspnea affects the quality of life. There are many pharmacological and 
non pharmacological management including cold air by fan. The aim of this study was to know the 
effectiveness of ice application on face in the management of grade 4 dyspnea of any origin.

Study design and methodology: 52 patients were selected from various multi speciality hospital with 
grade 4 dyspnea of any origin. 35 males and 17 female with men age of 38.77+- 10.97 were included. 
Facial icing was given to each patient post evaluation for 10 minutes. The vitals such as RR, HR and 
Modified Borg’s scale (MBS) for rate of perceived exertion were taken pre intervention and post 
intervention. 

Results: The data were statically analysed using SPSS software version 10.  There were a significant 
decrease in RR (p=0.00), HR ( p=0.00) and MBS (p=0.00) post icing. 

Conclusion: It is concluded from this study that facial application of ice relieves grade 4 dyspnea of  
any origin. 
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INTRODUCTION

 Dyspnea is the term generally applied to 
sensation experienced by individuals who complain 
of unpleasant or uncomfortable respiratory 
sensation. It is a very subjective term and involves 
the patient’s perception of the sensation and their 
reaction to it.  It is the result of interaction between 
multiple physiological, psychological, social and 
environmental factors.1 Numerous receptors that 
have a role in sensing dyspnea are vagal receptors, 
chemoreceptor, proprioceptive receptors and upper 
airway receptors. 2

The therapeutic goal of  symptomatic  management 
of Dyspnea is to relieve the patient’s increased effort 
of breathing. This can be achieved by pursuing one or 
more strategies, including pharmacological and non-
pharmacological interventions.3 Non-pharmacological 
interventions include ventilatory support, relaxation 
techniques, counseling, pursed lip breathing and cold 
air through a fan. All of these other than the cold air 
have evident literature but facial cooling in patient 

population needs to be researched further.

The movement of cold air with a fan has been 
observed clinically to reduce dyspnea. Stimulation 
of mechanoreceptors on the face or a decrease in 
the temperature of the facial skin, both of which are 
mediated through the trigeminal nerve, may alter 
the afferent feedback to the brain and modify the 
perception of dyspnea. (1, 4, 5, 6,) Therefore there is a need 
to study if ice can be used as a tool for facial cooling. 
So the need of the study is to observe the effects of 
facial cooling by ice application in management of 
dyspnea.

MATERIALS & METHOD

52 patients with grade 4 dyspnea (ATS Scale) 7due 
to any cause at various multi-speciality  hospitals were 
selected. Ice cubes, Terry towel, Modified Borg’s Scale 
(MBS)8for perceived rate of exertion, Wrist watch, 
Stethoscope were used for the study. The study was 
approved by local ethical commi�ee. Patients with 
grade 4 dyspnea (ATS Scale) of any origin, and ages 
above 20 years were selected.  Patients who cannot 
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tolerate ice, having fever above 38o C, those who 
require oxygen, with Trigeminal nerve damage, open 
wound on face, any facial allergy,  with vasospastic 
disorders, Cryoglobinaemia were excluded. 

Sensations on the face were also assessed prior 
to the start of intervention.  Pre-intervention the 
patient’s vital were documented as Pre respiratory 
rate and Hear rate (RR, HR.)

Patients were then interviewed about the 
respiratory sensation and explained about perceived 
rate of exertion. The parameters such as respiratory 
rate (RR) and heart rate (HR) was recorded by 
manual methods. Subjects were then told to grade 
their dyspnea according to (MBS) for perceived rate 
of exertion which was documented as Pre MBS.

The intervention was then started with ice 
packed in a terry towel. This was applied on the 
face with proper and firm contacts such as not to 
cause discomfort to the patient. This was done for 10 
minutes all over the face.

Post intervention the vitals and MBS were 
recorded and documented . 

30 minutes post-intervention the vitals and the 
Modified Borg’s scale was recorded and documented 
as Post 30 min RR, HR and MBS.

STATISTICAL ANALYSIS

Mean and standard deviations were calculated. 
All analysis were done using SPSS software version 
10.The parametric data of respiratory rate and heart 
rate were analyzed using single factor repeated 
measures ANOVA with a set p value of < 0.05 
.The non-parametric data of Modified Borg Scale 
was analyzed using Friedman’s two way analysis 
of variance by ranks with a set p value of < 0.05. 
Descriptive analysis of the carryover effect was done.

RESULTS

 52 subjects, 35 male and 17 females with a mean 
age of 38.75 ± 10.97 were recruited for the study. There 
was no untoward reaction to ice in all 52 patients. 
Patients with a heterogeneous group of conditions 
were selected (Table 1). 

A significant decrease in the respiratory rate was 
observed post icing (p=0.000) and post 30 minutes 

of icing (p=0.000) as compared with the pre icing 
respiratory rate (Table 2). The heart rate was also 
found to be significantly reduced post icing and  post 
30 min of icing with the p=0.000. (Table 3)

DISCUSSION

The study aimed to investigate the effect of facial 
icing in relieving dyspnea especially in grade 4 (ATS 
scale). The study was carried out in a heterogeneous 
population of patients with grade 4 dyspnea of any 
origin. The study design was a one time intervention 
with repeated readings being taken pre, post and post 
30 minutes of intervention

Literature supports the fact that cold air 
directed on the face reduces breathlessness.1,3,4,5,6,1

0 Various authors have studied the effect of facial 
cooling in reduction of breathlessness by inducing 
breathlessness in normal subjects.4,9,12 There have 
been certain studies done on asymptomatic patients 
as well by inducing breathlessness in them.9,11,12

In this study there was a significant decrease in 
MBS score, RR and HR immediately post intervention 
and also post 30 minutes of intervention. Schwar� stein 
and colleagues4 hypothesized the possible mechanism 
for decreased perception of breathlessness could be 
stimulation of trigeminal nerve due to facial cooling. 
The afferent information that results from stimulation 
of receptors in the distribution of trigeminal nerve is 
projected to the sensory cortex and thereby alters the 
perception of breathlessness. 4, 13

Various authors \14,15,16 have provided evidence to 
suggest that cooling of upper airway or stimulation 
of cold receptors in the upper airway depresses the 
respiratory activity in humans and animals. 

 Reduction in RR can be explained due to 
reduction in respiratory drive as it has been proposed 
that an increase in inspiratory motor output or 
respiratory drive causes an increased sense of 
effort and dyspnea.17 McBride and Whitelaw 18 also 
showed that stream of cool air circulated through 
the nose diminished the frequency of diaphragmatic 
contractions during breath-holding. Dolfin 19 has 
contributed saying that the pa�ern of breathing may 
be altered by stimulation of the trigeminal nerve with 
the rim of a mask. Such stimulation has also led to a 
decrease in respiratory frequency in infants.
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The decrease in HR could be due to stimulation 
of structures innervated by the trigeminal nerve 
which has been shown to trigger the diving reflex 

20,21 which is characterized by reduction in HR and 
ventilation. Essentially the response is produced by 
the combination of water touching the face and either 
voluntary or involuntary arrest of breathing. 

The diving reflex could have been stimulated due 
to the icing on the face. The decrease in HR results 
from increased activity of the sympathetic stimulus 
to the cardiac pacemaker. The nervous inputs and 
outputs for the response are coordinated in the 
brainstem by the respiratory, vasomotor and cardio-
inhibitory centers. 21  

Table 1: Heterogeneous group of conditions 
from which subjects were selected

Diagnosis Patients

Chronic obstructive 
pulmonary disease 

(COPD)
9

Chronic renal failure 
(CRF) 2

Guillian Barre 
syndrome (GBS) 1

Myasthenia Gravis 
(MG) 1

Pleural effusion (PE) 5

Pneumonia 4

Pulmonary 
tuberculosis (PTB) 22

Scoliosis 1

Respiratory Rate

Table 2: Comparison of respiratory rate pre, post 
and post 30 min of facial  Ice application.

RR Mean S.D.

Pre 33.94 3.82

p=0.00

Post 26.92 4.34

p=0.00

Post 30 mins 29.33 4.34

As shown in table 2, there was a significant 

decrease in respiratory rate post icing (p=0.000) and 
also there was a significant decrease in respiratory 
rate post 30 minutes of icing (p=0.000) from the pre 
icing rate.

 RR: Respiratory Rate

Heart Rate

Table 3: Comparison of Heart rate pre, post  and 
post 30min of facial ice application.

HR Mean S.D.
Pre 77.46 6.67

p=0.00
Post 72.85 6.86

p=0.00
Post 30 mins 74.29 6.67

As shown in table 3, there was a significant 
decrease in heart rate post icing (p=0.000) and also 
there was a significant decrease in the heart rate post 
30 minutes of icing (p=0.000) from the pre icing rate. 

Modified Borg Scale

Table 4 : Comparison MBS pre, post  and post 
30min of facial ice application.

MBS Mean S.D.

Pre 9.85 0.36

p=0.00

Post 3.35 1.14

p=0.00

Post 30 mins 4.27 1.67

As shown in table 4, there was a significant 
decrease in Modified Borg Scale (MBS) post icing and 
also post 30 minutes of icing. (p=0.000)

CONCLUSION

The conclusion is that facial icing does help in 
relieving grade 4 dyspnea of any origin. It reduces 
the perception of breathlessness, respiratory rate and 
heart rate.
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ABSTRACT

Introduction & Objectives: Tine�i Performance Oriented Mobility Assessment (POMA) a test which 
assesses balance and predicts falls. Compared to Berg Balance Scale, Tine�i POMA is a be�er outcome 
measure in predicting falls but it is time consuming. Functional Reach Test (FRT) and Timed up and 
go test (TUG) are simple and easily administered balance tests. In Neuro rehabilitation the outcome 
measures should be easy and quick to administer. To find a suitable alternative for time consuming 
Tine�i POMA, this study aimed at assessing the correlation between Tine�i POMA with FRT as well as 
TUG. Materials and Methods: A Cross-Sectional correlation study conducted in hospital & community 
se�ing with three months duration. Hundred elderly normal subjects matched for the inclusion criteria 
were taken for the study. Balance assessed in random sequence with Tine�i POMA, FRT and TUG. 
Result: Moderate correlation exists between TUG and POMA (r=-0.56, p=0.00) and fair correlation was 
obtained between FRT and POMA (r=0.39, p=0.00). Conclusion: TUG a convenient balance test which 
can be substituted alone or with FRT to the time consuming Tine�i POMA in assessing balance among 
elderly.

Keywords: Functional reach test, Timed up and go test, Tine�i Performance Oriented Mobility Assessment, 
Balance
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INTRODUCTION

Balance is a complex process involving the 
reception and integration of sensory input and the 
planning and execution of movement to achieve a 
goal requiring upright posture. It is the ability to 
control the centre of gravity (COG) over the base 
of support (BOS) in a given sensory environment.1 

Maintenance of balance requires the co-ordination of 
the sensory, neural and musculoskeletal system.2

Various risk factors in old age affect balance 
and restrict safe mobility which increase the chances 
of fall.2-4 Falls can cause limitations, disability, 
institutionalization and sometimes even death.5 So 
prevention of fall has become a major focus in public 
health programs. Hence it is essential to identify 
individuals at risk, so that appropriate treatment 
goals can be established.6

Functional performance objectively measure 
the balance or walking tasks. An advantage of a 
functional balance scale is that it is practical for 
implementation in a variety of se�ings because of 
their low cost, its lack of complex equipment and 
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time efficiency. Presently there are a vast number 
of functional balance assessment tests available. So 
it is often difficult for a clinician to decide which 
scale to use and to decide which assessment is more 
appropriate. Some of them are Berg balance scale 
(BBS), Functional reach test (FRT), Timed up and go 
test (TUG), Tine�i performance oriented mobility 
assessment (POMA), Elderly mobility scale (EMS), 
Sensory oriented mobility assessment instrument 
(SOMAI), Physical mobility scale (PMS), etc.2 

BBS and POMA are the most commonly used 
balance assessment scales.6 Statistically BBS shows 
high specificity in identifying people at risk for falls 
but low sensitivity in identifying who will fall.7 
POMA is a balance test which assesses gait and 
balance separately with different balance subtests and 
has a be�er outcome measure in predicting falls.6 It 
has shown good performance on inter-rater reliability 
and concurrent validity.8,9 For community dwelling 
older people, POMA is the most suitable performance 
measure followed by TUG.10 Since POMA is time 
consuming, it is not easy to be administered to all 
patients. The simpler and easily administered tests 
are the FRT and TUG, and both of these do not have 
any subtest or subdivision, thus becoming time 
efficient. The TUG has good inter-rater (ICC=0.98-
0.99) and intra-rater (ICC=0.97-0.98) reliability and is 
sensitive as well as specific in identifying individuals 
with balance impairment.11 The inter-rater (ICC=0.99) 
and intra-rater (ICC=0.97) reliability of FRT is also 
found to be high.6 

Outcome measures which are quick to administer 
and deliver accurate results are required for be�er 
assessment. A study done by Lin M et al,10 reported 
a moderate to strong correlation of POMA with TUG 
and fair association with FRT, but the circumstance 
for assessment varied and were not standardized. 
Moreover they included only people dwelling in 
rural areas. This study aims to find the correlation 
between POMA with TUG and FRT by overcoming 
these limitations.

MATERIALS & METHOD

Subjects: After obtaining ethical clearance from 
Institutional Ethics Commi�ee, community dwelling 
normal elderly subjects of both gender, aged 60 to 80 
years, and the caretakers from hospital, who were 

willing to participate in this study, were recruited for 
the study using purposive sampling technique. The 
study held in a tertiary hospital.  The inclusion criteria 
were to have a minimum score of 25 in Mini Mental 
Status Examination (MMSE),12 to be able to stand for 
60 seconds without the help of any assistive devices. 
Subjects were excluded if they had any severe visual 
or auditory deficits; any sever neuromusculoskeletal 
deficits, a previous history of fall in the past one year 
and marked disabilities in the upper limb or lower 
limb.  All subjects were screened to ensure that they 
are medically stable. The recruitment of subjects was 
completed within a period of six months.

PROCEDURE

The purpose and procedure of the study was 
explained to all the subjects and an informed consent 
was obtained. Demographic data were collected 
from all the participants including MMSE. Balance 
was assessed using the FRT, TUG and POMA. The 
sequence of the test order was randomly assigned in 
order to avoid carry over effect of the balance skills 
during the testing time. Subjects were comfortably 
positioned in the required testing position and 
each test was demonstrated clearly before asking 
for the performance. All subjects were given a five 
minutes of rest between each test to minimize fatigue. 
The participants were guarded during all the test 
procedures to prevent fall. Karl Pearson correlation 
coefficient was used to find the correlation between 
FRT and TUG with POMA as well as the association 
between demographic data and outcome measures.  
Gender wise comparison with outcome measure was 
done using t test. The level of significance was set at 
p<0.05. The data was analyzed using SPSS 13.

RESULTS

One hundred subjects completed all the three 
balance tests, out of which 45 were male and the 
rest female. The mean (SD) age, height, weight and 
MMSE score are given in table one. The mean (SD) 
of outcome measures and the correlation of POMA 
with FRT and TUG are given in table two. There 
is a significant fair to moderate correlation present 
between POMA and TUG (r = -0.56, p=0.00) and a 
weak correlation between POMA and FRT (r = 0.39, 
p=0.00). The association between outcome measures 
and gender (table three) as well as that with the age, 
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height and weight, is given in table four.

DISCUSSION

The aim of the study was to assess the correlation 
between TUG and FRT with POMA. TUG, FRT and 
POMA reflects the mobility and the balance of a 
person rather than assessing single neuro-muscular 
impairments.13 Significant fair to moderate correlation 
between TUG and POMA was obtained in this study 
(r= -0.56, p=0.00), which indicates TUG can be used as 
a simple measure of balance comparable to POMA. 
A possible reason for the fair to moderate correlation 
between TUG and PUMA, can be a�ributed to a 
small sample size in our study, where as a moderate 
correlation exist between TUG and POMA (r= -0.55) as 
reported by Mau-Roung Lin et al.10 It is also a sensitive 
and specific measure of faller status in community 
dwelling balance impaired older adults.12 More over 
TUG is useful in detecting mobility impairments in 
elderly persons, is easy to conduct and requires very 
few equipments. 

TUG is proven to be reliable and valid according 
to Bischoff et al13 and they proposed >12 second 
cut-off point for TUG among community dwelling 
adults and concluded further studies required to 
validate this. In our study though normal community 
dwelling elderly samples were taken, the mean TUG 
is 16.77 seconds. Albeit the mean age in both the 
studies does not differ much, 73.2 (3.2) for Bischoff  
et al and 71.56 (6.67), in our study. The variance in 
the duration can be a�ributed to gender difference 
of the samples taken in both studies. Bischoff et al 
included only elderly women and in our study both 
the genders were included.

During the entire course of study, all chairs 
used for TUG had a seat height of 45cm and armrest 
height of 65cm. Siggeirsdó�i14 suggested, the test 
performance is dependent on chair type and the 
chairs with armrests and a seating height of 44 – 47 
cm should be used for best results.  For frail elderly, 
POMA was challenging and the chance for fall during 
the test was more. So based on the correlations 
obtained from this study, we recommend to use TUG 
as a screening tool instead of POMA for frail elderly. 

Only a significantly weak correlation exists 
between FRT and POMA in this study (r=0.39, 
p=0.00) indicating that FRT cannot replace POMA 

in assessing balance. A similar scenario was also 
reported by Lin et al,10 where only a fair correlation 
exists between FRT and POMA (r=0.48). The reason 
for the fair correlation in our study could be that 
FRT is influenced by the fear of falling, flexibility of 
ankle and hip joints, muscle strength of the plantar 
flexors, dorsiflexors, hip abductors and adductors 
and trunk stabilizers.15 Ironically the subjects may 
have increased their confidence in their ability to 
reach further each successive time which makes them 
more familiar with the test and thus making FRT an 
undesirable tool for assessing the prediction of fall in 
community dwelling older adults.6 

The mean value of FRT, TUG and POMA reveals 
that males had significantly higher balance and 
mobility when compared to females (table three). 
Depending on the values obtained from the three 
scales, this study shows that women are more prone 
to falls. This is also supported by Hageman et al.16

A fair correlation exist when age was compared 
with TUG (r=0.23) and POMA (r=-0.28). Conversely 
a poor correlation obtained when weight was 
compared with TUG (r=-0.09) and POMA (r=0.18). 
This was supported by a previous study done by 
Bischoff13 who suggested that age, BMI and weight 
showed a weak correlation with TUG performance in 
community dwelling elderly women.

This study proposes a fair correlation between 
the age of the subjects and FRT (r=-0.37), which is 
similar to Duncan17 who suggested that age influences 
FRT. However in our study we found only a poor 
correlation between height and FRT (r=-0.01) which is 
contradictory to the previous literature by Duncan17 
who suggested a correlation between FRT and height 
of the person.

Strength and weakness: The strength of this 
study is that subjects of both genders were involved 
and the assessment method was standardized for all 
the subjects. The weakness of this study is the range 
of motion of the ankle joint and foot as well the arm 
length were not considered. The study had a small 
sample size also. 

CONCLUSION

The results of this study support our hypothesis 
that, there is a significant fair to moderate correlation 
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between the time consuming outcome measures 
POMA with quick screening outcome measures TUG, 
and there is a weak correlation between POMA and 
FRT. This indicates that TUG can be used as a simple 
measure of balance, suggesting that the clinician 
can save time by using TUG and have a workable 
assessment of balance as compared to the more time 
consuming POMA.

TABLE 1: Mean (SD) of the demographic 
variables      n=100

Demographic 
variables Mean SD

Age 71.56 6.67

Height(cm) 170.11 6.94

Weight(kg) 69.79 11.36

MMSE 27.32 1.45

SD-Standard deviation, MMSE – Mini mental 
state examination

TABLE 2: The mean (S.D) for TUG, FRT, POMA 
and correlation                                                   n=100

Scales Mean SD
Correlation with POMA 
(p=0.00)
FRT               TUG

FRT ( 
inches) 8.05 2.99

0.39 -0.56
TUG 
(seconds) 16.77 8.72

POMA 23.94 4.66

FRT – Functional reach test, TUG – Timed up 
and go test, POMA – Performance oriented mobility 
assessment, SD-Standard deviation

TABLE 3: Gender wise comparisons of outcome measures                       n=100

Scale Gender Mean SD Comparison

FRT (inches)

Female 7.23 2.79

t= 3.18, p = 0.002 HSMale 9.06
2.96

TUG(seconds)

Female 18.56 10.51

t = 2.322, p = 0.022 sigMale 14.58
5.19

POMA

Female 23.11 5.227

t = 2.003, p = 0.048 sigMale 24.96 3.65

FRT – Functional reach test, TUG – Timed up and go test, POMA – Performance oriented mobility 
assessment, SD-Standard deviation

TABLE 4: Correlation of outcome measures with age, height and weight                                          n=100

Demographic variables Height Weight FRT (inches) TUG (sec) POMA

Age -0.14 -0.09 -0.37 0.23 -0.28

Height (cm) 0.43 -0.01 -0.01 -0.03

Weight(kg) -0.06 -0.09 0.18

FRT – Functional reach test, TUG – Timed up 
and go test, POMA – Performance oriented mobility 
assessment, Level of significance 0.05
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ABSTRACT

Introduction: Physiotherapy is an upcoming branch of health profession. It is multidisciplinary 
approach and is recognized worldwide but still, in India, it is not much appreciated. Increasing 
disability is becoming foremost concern to upgrade the standards and knowledge of Physiotherapy. 
It would only be possible if medical professionals have adequate inter professional knowledge and 
communication with the Physiotherapist.

Objective: To analyze the awareness of Physiotherapy among medical professionals in Bathinda.

Method and Material: A sample of 100 doctors, who were into active clinical practice in Bathinda, 
were approached. The basic qualification was MBBS, BAMS and BHMS from a recognized University 
of India. Post graduates were also included in the study. A wri�en consent was taken from all 
the participants for their voluntary participation. A close ended self-administered questionnaire 
was distributed and collected for data analysis. The questionnaire consisted of three sections viz. 
Demographic data, General awareness which comprised of 5 questions and Professional awareness 
consisting of 10 questions. 

Result: Almost 100% of the doctors were aware of Physiotherapy. Only 64% of the doctors were aware 
that Physiotherapists are first contact practitioners whereas only 67% knew the role of Physiotherapy 
pre-operatively.

Conclusion: The result of the present study suggested that there was significant awareness of 
Physiotherapy, but most of the medical professionals were not aware of the fact that Physiotherapists 
are first hand practitioners. They were unaware of the pre-operative Physiotherapy. Some of the 
medical professional were lacking in the knowledge about the complications of delayed or avoided 
Physiotherapy.  

Keywords: Awareness, disability, Medical Professionals, referrals, Physiotherapy.

INTRODUCTION

Physiotherapy is an upcoming branch of health 
profession. It is multidisciplinary approach and 
is recognized worldwide but still, in India, it is 
not much appreciated and very less population 
has exposure to Physiotherapy, as a service as 
well as a career. Author’s aim was to observe the 
awareness of Physiotherapy among professionals 
and physicians practicing in southwestern Punjab 
(Bathinda), India.  High standard of patient care 
is the goal of medical team and it will be achieved 
only if there is effective communication between 

the physician and Physical therapist so as to ensure 
level of care¹. It also aims at promotion of wellness 
which is only possible if there is optimal knowledge 
of each other’s role and health profession. The 
Physiotherapist integrates the elements of patient 
management- examination, evaluation, diagnosis, 
prognosis and intervention, in a manner designed 
to optimize outcomes². The Physiotherapeutic 
treatment will only be effective if Physiotherapist 
understands the cultural, psychological and social 
factors that affect the patient’s status³. As first hand 
practitioners, a doctor’s referral is not necessary to 
see a Physiotherapist. Physiotherapists, doctors and 
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other health professionals often work as a part of 
a team to plan and manage treatment for specifi c 
condition⁴. The consultant Physiotherapist applies 
highly specialized knowledge and skills to identify 
problems, recommend solutions or produce a 
specifi ed outcome or product in a given amount of 
time on behalf of patient¹. In Scotland, Department 
of Health and Medicines and Healthcare products 
Regulatory Agency had extended right of prescribing 
of medicines to a number of healthcare professionals 
including Physiotherapists⁵. Census 2011 shows that 
about 26,810,557 people in India are suff ering from 
disability. Among the total, 14,986,202 are males and 
11,824,355 are females⁶. In Punjab, 654,063 people are 
disabled. The proportion of disabled population by 
type of disability includes 82,199 in vision, 146,696 in 
hearing, 24,549 in speech, 130,044 in movement, 45,070 
in mental retardation, 21,925 in mental illness, 37,973 
in multiple disability, and 165,607 classifi ed as any 
other kind of disability. The statistics reveal that 8.40% 
of geriatric population is disabled which is highest 
percentage of disability among all age groups⁶. The 
rate of disability is increasing because the disabled 
population is not being guided for Physiotherapy. 
There are not much cases referred for Physiotherapy. 
Studies have shown that Physiotherapy services can 
be more benefi cial to the patient in improving his/her 
extent for disability and quality of life, if referred for 
Physiotherapy early. The fi gures show a need for 
implementation of Physiotherapy services not only 
at the urban health centre but also at primary health 
centre. Keeping in mind the disability rate in India, 
it becomes important to check the perspective and 
awareness of physicians referring their patients for 
Physiotherapy in southwestern region of Punjab. 
The practice of prescribing Physiotherapy treatment 
and Physiotherapy modalities is also an indicator of 
wrong a� itude and poor knowledge among medical 
professionals⁷’⁸. The reference depends on the 
knowledge about the profession of Physiotherapy, 
doctor’s interaction with the Physiotherapist and his/
her ideas and concepts about Physiotherapy. A lack 
in awareness among the practitioners and physicians 
had been reported in literature. The greatest 
challenge that Physiotherapists are facing today is 
creating awareness among the masses and other 
healthcare providers about the role of Physiotherapy 
in health care delivery. The present study was 
therefore designed to evaluate the Physiotherapy 

awareness among medical professionals practicing in 
southwestern region of Punjab i.e. Bathinda.

METHOD & MATERIAL

Co-author obtained a list of professionals 
practicing in Bathinda, from their respective 
local registered body like MCI, Ayurvedic and 
Homeopathic. 100 physicians, who were into active 
clinical practice in Bathinda, were approached. 
The basic qualifi cation was MBBS, BAMS and 
BHMS from a recognized University of India. Post 
graduates were also included in the study.  A wri� en 
consent was obtained from all the participants and 
their identity was kept confi dential by giving them 
fi ctitious numbers. A close ended self-administered 
questionnaire was distributed and collected for data 
analysis. The questionnaire consisted of three sections 
viz. Demographic data, General awareness and 
Professional awareness. No drop outs were observed 
during the study.

RESULT

From the sample of 100, 70% of the doctors who 
participated in the study were practicing in private 
sector and rest 30% were government employees. 
All 100 subjects responded to the questionnaire and 
were aware of Physiotherapy (100%). Almost 86% 
of the doctors knew about the role of Physiotherapy 
in Intensive Critical care Unit., 94% of the doctors 
agreed to the fact that Physiotherapy was required 
post-operatively and 93% of them would refer there 
patients for post-operative Physiotherapy. 

36% of the 100 doctors did not know that 
Physiotherapists are fi rst hand practitioners. The 
confl icting response was between pre-operative 
Physiotherapy and post-operative Physiotherapy. 
Around 33% of the doctors were unaware of pre-
operative Physiotherapy and 36% of them would not 
refer there patients for the same. 

Figure 1: Percentage of response 
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Figure 2. Percentage of professionals from private and 
government sector.  

DISCUSSION

The present study was conducted to know 
the awareness of Physiotherapy among medical 
professionals. Physiotherapy is multidisciplinary 
approach hence it becomes important to know the 
awareness of the profession at different levels of 
treatment protocol. In this study, ophthalmologists 
were found to have good knowledge of 
Physiotherapy, but referrals from this faculty were 
almost nil. Psychiatrists were another faculty that 
were aware of Physiotherapy but lagged in referrals 
as they were not aware of the role of Physiotherapy 
in psychiatric patients. On the other hand, 20% 
general practitioners had positive a�itude towards 
Physiotherapy with maximum referral rates. From 
E.N.T professionals, 50% of the doctors agreed to 
refer patients for Physiotherapy while others refused 
for the same. 80% of the general surgeons were 
aware of the pre-operative Physiotherapy and would 
refer their patients for pre-operative Physiotherapy. 
75% of super specialist surgeons were aware of 
Physiotherapy and made referrals for Physiotherapy. 
Among gastroenterologists, 75% stated that 
they would refer their patients for pre-operative 
Physiotherapy. However, least references were made 
by gynaecologists. 77.77% of the gynaecologists 
agreed to refer their patients for pre-operative 
Physiotherapy, while 88.88% of the gynaecologists 
knew the role of Physiotherapy post-operatively. Only 
25% of the radiologists knew the role of Physiotherapy 
pre-operatively. 80% of the Orthopaedicians would 
refer their patients for pre-operative Physiotherapy 
while 100% of them suggested Physiotherapy post-
operatively. 60% of paediatricians refused to refer 
their patients for pre-operative Physiotherapy while 
80% of them agreed to make referrals for post-

operative Physiotherapy. 60% of the physicians were 
of the opinion for pre-operative Physiotherapy, while 
6.66% of the physicians refused to refer his patients 
post-operatively. The reason behind this was that 
most of the physicians were practicing in fields which 
were not linked to surgery, so they would rather not 
refer their patients for post-operative Physiotherapy. 
The sample size from other departments like chest 
OPD, neurology and pathology was very less. 
Chest physician was significantly aware of the pre-
operative and post-operative Physiotherapy, while 
neurologist and pathologist were only aware of the 
post-operative Physiotherapy respectively.  

The awareness of pre-operative Physiotherapy 
was poor among the homeopaths. Only 20% were 
of them were aware of Physiotherapy but 100% 
of the homeopaths heard about post-operative 
Physiotherapy.

On the contrary, 80% of the ayurvedic physicians 
were aware of pre-operative Physiotherapy and 
would refer their patients for the same, whereas 
90% of them knew the role of Physiotherapy post-
operatively. 

The result is retrospective to the findings reported 
by Harrison¹ (1975), Waldman⁹ (2004), Dhiraj R 
Shete¹⁰ et al (2013) that stated all doctors of rural 
area were not aware of Physiotherapy services and 
its importance. Rahul Krishnan Ku�y¹¹ et al (2013) 
revealed that 50% of the medical doctor’s knowledge 
and a�itude were inadequate and negative 
respectively. The result of study conducted by Robin 
Moremen Uili¹² et al concluded that physicians are 
most familiar with technical aspects of Physiotherapy 
and those with more knowledge of professional 
procedures used by Physical therapists are least 
comfortable sharing the responsibility for decision 
making when referring their patients to Physical 
therapists. There was no significant difference 
between the awareness among privately practicing 
doctors and doctors working in government 
hospitals, that is contradicting the result of Acharya 
R S¹³ that revealed the doctors working in private 
hospitals (93%) were more aware of Physiotherapy 
compared to those working in government hospitals 
(20%). Among the selected population, 60% of the 
subjects underwent Physiotherapy treatment. There 
was a positive response towards the treatment 
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they underwent. Significant percentage of the 
doctors agreed that Physiotherapist is an important 
member of multidisciplinary approach. The 
same result was found by Susan Berney¹⁴ which 
revealed that Physiotherapists are active in treating 
critically ill patients and are therefore important 
part of Multidisciplinary Team. About 91% of the 
doctors knew the role of Physiotherapy in various 
departments. Similar study was conducted by Nse 
A Odunaiya¹⁵ (2013) which revealed that 75.5% of 
the gynaecologist and obstetricians knew the role 
of Physiotherapy in gynaecology and obstetrics; 
Puckree T¹⁶ (2011) revealed that 64.01% of the 
medical students knew role of Physiotherapy in 
various medical fields. Whitfield¹⁷ et al (1996) also 
showed similar results. Only 86%  of the doctors 
knew about the role of Physiotherapy in In Patient 
Department which was in contrast with a study 
conducted by Susan Berney¹⁴, Apurv Shimpi⁸ (2014) 
and T Puckree¹⁶ (2011).  98% of the doctors thought 
that there is a need for referral/prescription for 
Physiotherapy. The study showed similar results 
as done by Janet Bower Hulme¹⁸ (1988) revealed 
that Physiotherapy as referral included diagnosis 
from the referring doctor. Robin Moremen¹² (1984) 
revealed that significantly more than 10 patients were 
referred from Physical Medicine & Rehabilitation 
each week, neurologists referred three or more newer 
patients each week. Apurv Shimpi⁸ (2014) revealed 
that 95.5% of the doctors did made references for 
Physiotherapy. Surprisingly, only 64% of the doctors 
were   aware of the fact that Physiotherapists are first 
hand practitioners. Similar study done by Apurv 
Shimpi⁸ in 2014 revealed that only 44.4% of the 
doctors thought that Physiotherapists are first hand 
practitioners. Another study done by T Puckree¹⁶ 
stated that only 60% of the medical students were 
aware of the fact that Physiotherapists can manage 
the patient independently. Odebiyi⁷ et al (2010), 
Asem¹⁹(2004) and Kerssens and Groenewegan²⁰ 
(1990) also reported the same results. The same was 
in contrast with the study done by Gallery²¹ (1997) 
and Lesley K Holdsworth⁵ et al (2008) which stated 
that 96% of the doctors considered Physiotherapists 
first hand practitioners. Same conflict was raised 
in a study conducted by Ferguson & Griffin²² in 
1999. Department of health in Britain and Australia 
had accepted that Physiotherapists are capable of 
handling patients directly. Among 100 doctors, only 

88% were aware of the complications if Physiotherapy 
was avoided for a particular condition. 97% of the 
physicians agreed to have Physiotherapy department 
in all hospitals and 87% of the physicians stated that 
their patients benefi�ed from Physiotherapy. During 
the study, many of the doctors showed interest in 
collaborating with a Physiotherapist to help promote 
the early wellness of their patients.

CONCLUSION

The result of the present study suggests that 
there is significant awareness of the Physiotherapy, 
but most of the medical professionals are not aware 
of the fact that Physiotherapists are first hand 
practitioners. They are unaware of the pre -operative 
Physiotherapy. Some of the medical professional are 
lacking in the knowledge of complications of delayed 
or avoided Physiotherapy. 
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ABSTRACT

Background- Plantar fascitis is a common foot disorder in which patients have pain and tenderness at 
the sole of the foot. The present study aimed to evaluate and compare the effectiveness of myofascial 
release technique and cyriax technique on pain response and ankle flexibility in chronic plantar fasciitis. 
Objectives- To determine the effect of myofascial release technique along with conventional PT 
treatment and effect of  Cyriax technique along with conventional PT treatment on pain response and 
flexibility in chronic plantar fascitis and also to compare the effectiveness of  MFR technique along with 
conventional PT  and Cyriax technique along with conventional PT on pain response and flexibility in 
chronic plantar fascitis patients. Method –It was a comparative study with a total of 30 participants with 
chronic plantar fasciitis out of which 15 were randomly  allocated to   Group A (myofascial release group) 
and Group B (Cyriax group).Therapeutic ultrasound with intensity of 1W/cm2 and frequency of 1MHz 
for 5 min was given for a single session to all the subjects  and then given the  soft tissue mobilisation 
followed by exercises. Visual analogue scale,  range of motion of ankle were outcome measures that 
were assessed before and after the treatment.  Results -  Paired sample t-test was used for intra-group 
comparison and for inter-group comparison unpaired  t test was used using graph pad statistics software. 
Conclusion- Myofascial release therapy along with conventional PT treatment  was more effective than 
Cyriax technique  along with conventional PT treatment  .

Keywords: Plantar fasciitis,Myofascial Release  technique,Cyriax technique, Therapeutic ultrasound.

INTRODUCTION

Plantar fascia called as plantar aponeurosis, lies 
superficial to the muscles of the plantar surface of 
the foot.  It acts as a truss to  maintain the medial 
longitudinal arch of the foot, and assists during the 
gait cycle and facilitates shock absorption during 
weight bearing activities.1Heel pain commonly 
occurs in weight bearing  due to inflammation of 
thick tissue at the sole. Stress to plantar fascia may 
also result because of injury, or a bruise incurred 
while walking , running or jumping on hard surfaces 
; or being overweight. 2 Hence causes of heel pain may 
be described as plantar, lateral, medial, posterior and 
diffuse.3

Plantar fascitis  is an inflammatory  condition 
which is common cause of foot pain in which pain 
and tenderness are located inferiorly at the plantar 
fascia origin.4 It is seen most commonly in sports 
that involves long distance walking, dancers, 
tennis players, non athletes whose occupation 
requires prolonged weight bearing.5  Other causes 
are mechanical stress involving compressive forces 
making foots longitudinal arch flat. There is a loss of 
flexibility as the disease progresses due to calcaneal 
tendon retraction, fatigue, inextensibility and poor 
mechanics.6

Plantar fascitis  is considered to be a self limiting 
condition .7,8In this study following treatments are 
included: Stretching of the calf muscle and plantar 
fascia and strenthening of the intrinsic muscles 
of the foot are two  simple treatments  for plantar 
fascitis. Myofascial  release  technique is a soft tissue 
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mobilisation technique mostly given to reduce 
the tightness and restriction in soft tissues.9This 
technique has been proposed to act as catalyst in 
the resolution.Cyriax i.e. deep transverse friction  
massage  is a soft tissue mobilisation technique which 
includes a specific type of connective tissue massage 
applied precisely to soft- tissue structures. 9,10

METHODOLOGY 

SELECTION OF SUBJECTS: 30 subjects from 
the out patient department   of  MVP MEDICAL 
COLLEGE AND HOSPITAL AND RESEARCH 
CENTRE, ADGAON and private clinic  of  Nasik 
who fulfilled the inclusion criteria were enrolled in 
the study after giving a wri�en consent.

INCLUSION CRITERIA:

• Subjects who were diagnosed with plantar 
fascitis .

• Subjects between 18 - 60 years old.

•  Both male and female.

• Durations of symptoms of more than 6 
weeks.

• Patients with VAS more than 5.

EXCLUSION CRITERIA:

• Signs and symptoms of systemic 
inflammatory disease.

• Subjects with infective conditions of foot.

• Any malignant conditions , 
immunosuppressed patients.

• Subjects with recent  heel surgery ,signs and 
symptoms of local arthritis ,patients having lower 
limb symptoms from a lumbar spine lesion .

• Patients with nerve entrapment syndrome in 
heel or ankle .

PROCEDURE: Demographic data of each subject 
were recorded, after this they were randomly allocated 
to one of the study groups A and B respectively.  15 
subjects in Group A  received  Myofascial  release  
along  with conventional physiotherapy  and 15 in 
Group B received Cyriax  along  with  conventional 
physiotherapy  for the  respective  foot  with chronic  
plantar fascitis .Data  was  gathered  before and after 
the treatment .Intensity of pain and ankle range of 
motion was assessed by VAS  on questionnaire form 

and Universal Goniometer . A common intervention 
program was executed for both the groups as  
conventional physiotherapy for plantar fasciitis; it 
includes ultrasound, stretching of plantar fascia and 
plantar flexors , strenthening  of intrinsic muscles 
of foot  & home exercise program. Therapeutic 
Ultrasound  was first applied to patients of both 
groups  in prone lying position . Then the part was 
cleaned and gel was applied to the involved part and 
then transducer was moved in a slow circular manner 
for 5 minutes with Intensity :1W/cm2,  Frequency: 1 
MHz  with a mode : pulsed 1:4 ratio.

Group A: Subjects then underwent myofascial 
release technique by using heel of hand and fingers 
technique for 10 min in supine lying. One hand 
stabilises the foot and heel of other hand is placed 
over the tip of MTP joint, giving slight pressure 
dragging  the hand in downward direction towards 
the heel . 

Figure 1 : Application of Myofascial Release technique on 
right heel . 

Group B subjects were treated with  the Cyriax 
manipulation i.e. Deep transverse frictions for 10 
min . Transverse frictions were applied by manual 
pressure directly to the origin of the plantar fascia 
using a repetitive back and forth motion, transversely 
across the affected structure with adequate sweep 
to cover the affected area and sufficient depth to 
produce mechanical stretching of the underlying 
structure. The patient were positioned in half –lying 
and the great toe kept in Dorsiflexion throughout the 
application so as to maintain a stretch to the plantar 
fascia. Later stretching exercises were given to both 
the group after soft tissue mobilisation.
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Figure 2: Application of Cyriax technique ie. Deep 
transverse Frictions . 

Both the groups received treatment with a 
minimum interval of 48 hrs between the       treatment 
sessions for 4 week. The remaining conventional PT 
program was as follows:  The subjects were asked to 
perform a non- weight bearing calf muscle stretch  in 
lying  and followed by  si�ing , were asked to apply 
the stretch before pu�ing their feet on the ground 
and weight bearing after sleep .The subjects were  
instructed to hold each end of a towel  and place it 
around the ball of the foot and while pulling  the 
towel towards the trunk until slight discomfort is 
noted in the posterior calf . This stretch were held for 

30 seconds with 3 repetitions on each leg and whole 
process repeated 3 times everyday, another non-
weight-bearing stretch was applied in si�ing where 
subjects were then instructed to cross the affected leg 
over the contra-lateral leg and stretch the affected foot. 
They were asked to hold the stretch for 30 seconds , 
repeat it three times with three repetitions per day .

Towel curls and toe tapping exercises were done 
to strengthen the intrinsic muscles of the foot which 
lie proximal to the plantar fascia. Subjects were asked 
to do the toe curls exercise for ten times each leg and 
toe tapping exercise for 5 minutes in total daily.

DATA ANALYSIS

It was found that total number of males and 
female in group A were 3 and 12 respectively whereas 
in group B it was 7 and 8 respectively .Therefore it 
was noted females were more affected  .Paired 
sample t-test was used for intra-group comparison 
and for inter-group comparison unpaired  t test was 
used using graph pad statistics software.

Table 1: Comparison of Mean Scores of  Visual Analogue Scale (VAS) and Ankle Range of Motion

 (Dorsiflexion and plantar flexion) of pre and post treatment  using paired t –test in Group A.

VAS Scores Dorsiflexion Plantarflexion

 Pre -
treatment 

 Post 
–treatment Pre treatment Post -

treatment
Pre-
Treatment

Post-
Treatment

 MEAN 7.86 3.67 16.73 21.67 27.33 33.13

SD 0.92 0.62 2.89 2.72 3.42 3.56

t value    17.2842 10.66 19.5943

p value < 0.0001 <0.0001 <0.0001

Interpretation: Therefore , the result is extremely  statistically significant.

Table 2: Comparison of mean scores between Pre and Post treatment of Visual Analogue Scale (VAS), 
Ankle Range of Motion ( Dorsiflexion and plantarflexion ) using paired t- test in Group B.

Visual Analogue Scale (VAS) Dorsiflexion Plantarflexion

Pre –treatment Post- treatment Pre -
treatment

Post-
treatment Pre- treatment Post –treatment

MEAN 6.46 3.20 16.67 19.6 33.33 38.13

SD 1.19 1.08 3.24 2.85 5.11 4.60

t value            10.3465 6.1041 12.6158

p value <0.0001 <0.0001 <0.0001

Interpretation:Therefore, the result is extremely  statistically significant.
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Table 3: Comparison between Mean differences of  the VAS  and ankle range of motion  (dorsiflexion 
and plantarflexion ) Scores  in Group A and Group B using unpaired t –test.

Visual Analogue Scale 
Score Dorsiflexion Plantarflexion

Group A Group B Group A Groiup B Group A Group B

MEAN  4.20 3.26 4.93 2.93 5.8 4.8

SD 0.94 1.22 1.79 1.87 1.15 1.47

t value  2.3426 2.9915 2.0744

p value  =0.0265 =0.0057 =0.0473

Interpretation: Therefore, the result is statistically significant.

RESULT

For both VAS and Ankle ROM in group A, 
result is extremely statistically significant(p value 
<0.0001). Thus, Myofascial Release technique along 
with conventional treatment  helps in reducing 
pain and improving flexibility  in chronic plantar 
fascitis  patients.For both VAS and Ankle ROM in 
group B, result is extremely  statistically  significant 
(p value<0.0001). Thus, Cyriax  technique along with 
conventional  treatment helps in reducing pain and 
improving flexibility in  chronic plantar fasciitis  
patients.

The   p value = 0.0265  and mean value of 
differences for VAS between Group A and Group 
B  was 4.20 and 3.27 respectively. Also  p< 0.05, 
the mean value of difference in group  A and B 
for dorsiflexion was 4.93 and 2.93 respectively and 
for plantarflexion mean value of difference was 
5.80 and 4.80 respectively. Thus Myofascial release 
technique along with conventional  PT treatment 
was more effective than cyriax technique along with 
conventional PT treatment.

DISCUSSION

This study was conducted to evaluate and 
compare the effectiveness of  MFR technique and 
cyriax technique on pain and flexibility in subjects 
with chronic plantar fasciitis along with conventional 
PT. In the present study, 30 subjects were included. 
Group A received  MFR and Group B received Cyriax 
technique, both groups were given Ultrsound and 
conventional PT program for chronic  plantar fascitis 
patients . As seen  in table 1,ie in group, paired t –test 
was applied which showed p<0.0001, significant 

pain reduction was achieved. The reason for pain 
reduction was non  thermal effect of ultrasound in the 
form of stimulation of histamine release from mast 
cells and factor for microphages that accelerates the 
normal  resolution . 11   Pulsed US   is preferred for soft 
tissue repair and 1MHz was chosen as it is capable of 
reaching to deeper  layer.12

When ultrasound is given it produces compression 
and rarefaction of cells and affects the movements 
of tissue fluid in the interstitial space, reduces the 
adhesion this process helps to reduce pain.13 Also, the 
subjects in group A  received MFR after the application 
of US, which showed reduction in pain and improved 
muscle function i.e. Increased ankle dorsiflexion and 
plantarflexion. One of the  reason for pain relief is the 
release of plantar fascia. When myofascial release is 
applied to the fascia it releases fascia restriction and  
break down the adhesion formation which mainly  
restricts the lenghtening of plantar fascia.2

Also from  table 1 ,ankle ROM was improved 
significantly i.e.  MFR technique  along  with  
conventional  PT program was proved beneficial. 
According to previous studies,the myofascial  release 
is believed to free the impending blood vessel and 
nerves that passes near the plantar fascia and it 
improves the mechanical interface of plantar fascia, 
myofascial  release  also  enhance body innate 
restorative power by improving circulation and 
nervous  system transmission.14,15 Myofascial release 
also pent up emotions that may be contributing to 
pain and stress in the body. By giving myofascial 
release there is change in viscosity if the ground 
substances to a more fluid state which eliminates 
fascia’s excess of pressure on the pain sensitive 
structure and hence this technique is proposed to act 
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as a cataylst in the resolution of the plantar fascia. 
16The reasons  mentioned above may explain the 
reason for relieving pain, improvement  of range of 
motion in  GROUP A – 17

Also GROUP  B subjects received ultrasound  
followed by cyriax technique  for 10 min , from the 
result shown in table  2, p<0.0001 the difference  is 
extremely significant . Thus Cyriax technique along 
with conventional PT program is effective for pain 
and flexibility in plantar fascitis  patients . Application 
of transverse frictions maintain muscle function , 
stimulate structural orientation without excessive 
formation of scar tissue .Deep transverse friction 
massage has  effect in reducing pain and increasing 
muscle function as it reaches deep structures of 
body as ligaments and tendons.10,18  It is  suggested 
that effect of  transverse friction is to realign fibres 
without  detaching them from their origin . However, 
mobilisation / exercises following application of 
transverse friction is important for realignment 
of fibres. Observation of wheal and redness after 
the application of transverse frictions for 10 min is 
sufficient to stimulate inflammation process and 
repair process.10In chronic  inflammatory conditions 
deep transverse frictions produce therapeutic 
movement  increasing frictional forces and generating 
heat to soften and mobilise  adhesive scar tissue, thus 
improving muscle function.19 When unpaired t-test 
was applied between the two groups ,  the results 
showed mean value of difference for VAS in group A 
and B  was 4.20 and 3.27 respectively, the mean value 
of difference in group  A and B for dorsiflexion was 
4.93 and 2.93 respectively and for plantarflexion mean 
value of difference was 5.80 and 4.80 respectively.

Thus myofascial release therapy along with 
conventional therapy is more effective than cyriax 
technique in chronic plantar fascitis patients. As MFR 
is applied throughout fascia, pressure from the fascia 
is relieved  increasing range of motion .

CONCLUSION

Myofascial release therapy along with 
conventional PT treatment was more effective 
than Cyriax technique along with conventional PT 
treatment.

Limitations: Sample size was small. Recurrences 
were not noted to find out the long term effect of the 

treatment. Total duration of study was less.

Suggestion: Sample size should be taken more 
for accurate results. Recurrences of symptoms can be 
taken into consideration. Long duration of study can 
be performed .
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Trial of a Treatment on the Patients of Primary 
Osteoarthritis Knee

R C Agrawal
Retired as Surgical Specialist from Government Hospital Narsinghpur (MP)

ABSTRACT
Knee joint is composed of four components viz. capsule, synovial membrane, articular cartilages & 
bones. These all are damaged in osteoarthritis as per severity of the disease. The capsule is affected first 
when it hardens & contracts. As per literature the etilogy of the primary osteoarthritis is uncertain5. If 
contraction correction of the joint capsule relieves the pain of osteoarthritis and proves its value in a 
clinical trial, the whole pathology of the disease can be understood and its treatment planned.With the 
same view a treatment was devised and put on trial in patients.

Keywords: Knee joint, Osteoarthritis (O.A.), Contraction Correction Therapy (CCT), Clinical Trial, Radiological 
Gradation of O.A. Knee (Kellgren & Lawrence) 

INTRODUCTION

In this clinical trial a number of patients suffering 
from O.A. knee were treated with a particular therapy. 
The benefits of the treatment were noted & followed 
for a long time. The name of therapy is “Contracture 
Correction Therapy (CCT)”.

AIMS AND OBJECTS

The current methods of treatment of Osteoarthritis 
knee in practice are not ideal & results unsatisfactory. 
They neither remove the cause nor correct the lesions 
of the disease. Their beneficial effects are temporary 
and vanish after a short time.

The treatment modality used in this trial removes 
the cause of the disease and corrects the reversible 
lesions. The pain subsides and disability disappears. 
To prove this quality of the treatment is the objective 
of this trial.

MATERIAL & METHOD

A total number of 94 confirmed cases of O.A. 
knee were selected to include in the trial. The 
confirmed diagnosis depended upon consideration of 
age >35 yrs., knee pain, morning stiffness, crepitus & 
X-ray findings. The X-ray findings included presence 
of osteophytes, narrow joint space, subchondral 
bone sclerosis and deformity of bone contour. These 
diagnostic features were in full agreement with 
clinical criteria laid down by Altman1 and that by 
American college of Rheumatological classification. 
The first consisted of age > 38 years, knee pain, 
morning stiffness < 38 mins. and crepitus. The second 
comprised of radiological evidence of O.A. along 
with age > 58 years, morning stiffness < 30 mins. and 
crepitus.

Gradation of the disease was done according 
to Kellgren & Lawrence7 given in Table No. 1. This 
indicates the seriousness of the disease.

Table No.1 Different Grades of O.A.Knee & their features

S. 
No.

Name of 
Grade Features Present in Skiagrams

1 Grade-1 a- 
Osteophytes

2 Grade-2 a-       ,,      b-Narrow 
space

3 Grade-3 a-       ,, b-      ,, c-Bone 
Sclerosis

4 Grade-4 a-       ,, b-      ,, c-   ,, d-Bone 
deformity
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Out of total 94 O.A. patients 42 were treated by 
prevalent methods and rest 52 by CCT. 

The Prevalent methods of Treatment of O.A. 
Knee:-

These are conservative and surgical.

A- Conservative Methods:-

I.  Food Supplements

II. Drugs

III. Physiotherapy

IV. Miscellaneous

I. Supplements- Glucosamines, Chondroitine.

II. Drugs- 

 (i) Local - NSAIDS, Rubifascients

 (ii) Systemic-Analgesics, NSAIDS

 (iii) Intra-Articular Injections.

a- Corticosteroids e.g. Triamcenalone.

b- Viscosupplement-Hyaluranan (Inj. Halonix)

III. Physiotherapy-

(i) Quadriceps strengthening, cycling, walking4

(ii) Thermotherapy-Foamentation (water bo�le, 
electric pad, wax therapy)6 

(iii) Ultrasound therapy

(iv) Laser therapy

IV. Miscellaneous- Weight reduction in obesity, 
wearing elastic caps or braces on knee, avoiding 
kneeling & squa�ing.

B- Surgical Methods- [Hamblen,et al 5]

In surgical treatment, the following are the 
operation most used-

1- Arthroscopic Wash out

2- Removal of loose bodies

3- Upper tibial osteotomy

4- Excision patella

5- Arthroplasty (knee replacement)

6- Arthrodesis 

Contracture Correction Therapy (CCT):-

The therapy aimed at correction of the contracture 
in either anterior or posterior or both parts of knee 
capsule. Hence “contracture correction therapy or 
CCT” is the name of this treatment.

The CCT consisted of a�aining & maintaining 

following body postures:-

(i) Full knee flexion in lying supine - Fig. 1a 

(ii) Knee flexion in lying prone - Fig. 1b

(iii) Full knee flexion by si�ing on bu�ocks- 
Fig.  1c

(iv)  Full Knee flexion in si�ing on legs - Fig. 1d, 
1e, 1f

(v) Full Knee flexion by si�ing on soles - Fig. 1g

(i) Full knee flexion in lying supine - Fig. 1a

Fig-1a:- Full Knee Flexion in Supine Position. Hands at 
front of knee

(ii) Knee flexion in lying prone - Fig. 1b

Fig.1b Knee Flexion in Prone Position

(iii) Full knee flexion by si�ing on bu�ocks- Fig. 

1c

Fig.1c Full Knee Flexion si�ing on bu�ocks

(iv) Full knee flexion by si�ing on legs - Fig. 1d, 
1e, 1f

Fig 1d Full knee Flexion by si�ing on Legs – Lying prone 
with head and upper trunk raised
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Fig 1e: Full knee Flexion by si�ing on legs – Lying prone 
with whole trunk raised

Fig 1f: Full Knee Flexion by si�ing on both legs

(v) Full knee flexion by si�ing on soles- Fig. 1g

Fig 1g Full Knee Flexion by si�ing on soles

Treatment Procedure

Every patient was taught to adopt the postures 
in which he stayed for 15-60 seconds, 2-4 times 
daily, sequence of postures was adhered to,and 
applicationof force to achieve a high degree of flexion 
was prohibited.After each posture relaxation was 
given by lying flat on back or abdomen for a period 
of 15-30 sec.

Body toning, light physical exercises and deep 
breathing were advised to all. Body toning consisted 
of mobilization of all trunk and limb joints; physical 
exercises walking or any sport and breathing of 
deep inhalation & exhalation. A�aining postures 1 
& 2 in bed itself after waking up were most useful 
as they abolished the initial morning stiffness. In 
case of deficient full extension patients total therapy 
consists of morning walk, whole body toning & deep 
breathing only. Postures meant to flex the knees are 
not needed.   

No analgesics were prescribed as they 
are indicated in acute phase of disease only. 
Accompanying anaemia, overweight and diabetes 
were treated appropriately. CCT was contraindicated 
in “Acute Exacerbation of O.A.” Age was no bar.

FINDINGS

The relief of pain and disability were taken to be 
the criteria of benefit by treatment. Every patient was 
followed for as long a period as possible.

The relevant observations have been given in the 
following tables-

Table No.-2a No. of patients treated with CCT 
and other therapies.

Total No. 94

Treated by CCT 52

Treated by other therapies 42

Table No.- 2b Showing Male/Female ratio

M F

Nos of Patients 22 30

Approximate % 40 60

Approximate 
Ratio 2 3

Table No.-2c Showing age group distribution

S.No. Age Group No. of 
Pts. Approximate %

1 < 40 years 5 10

2 40-50 years 11 20

3 50-60 years 15 35

4 > 60 years 21 40

Table No.2d Showing predilection to Rt.or Lt.in 
Knee affection.

S.No. Knee Side
No. of patients

Total Rough %

1 Left 17 35

2 Right 8 15

3 Both 27 50
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Table No. 2e - Incidence of different typical 
symptoms 

S. No. Symptoms Total No. of pts. Rough %

1 Pain 52 100

2 Stiffness 27 50

3 Disability 52 100

Table No. 2f - Incidence of different typical 
physical signs.

S.No. Signs Total No. 
of pts.

Rough 
%

1 Crepitus (palpable 
or audible) 51 100

2 Reduced range of 
movement 26 50

3

Deformity (flexion, 
shortening or 
bowing of knee 
laterally i.e. genu 
varus) 

06 10

Table No. 2g - Showing division of pts. in 
different grades of O.A.

S.No. Name of grade
No. of Pts. out of 52

Total Rough %

1 Grade-1 16 30

2 Grade-2 24 50

3 Grade-3 6 10

4 Grade-4 6 10

Table No. 2h Showing concurrent systemic/
metabolic diseases in the pts.

S. 
No. Disease No. of 

pts. Remarks

1 Anaemia 10

2 Over weight 10 See Note 
below

3 Obesity 4 “

4 Hypertension 2

5 Diabetes Mellitus 3

6 Rheumatoid 
Arthritis 1

Note- Formulae used to calculate body weight

I Standard Wt.-

(i) Male - 5 Ft. of Ht. = 48 Kgs.

(ii) Female-5 Ft. of Ht.=44 Kgs.

 + 2 kg for ech additional inch.

II. Over Wt- > 10% above std. wt.

III. Obesity - > 20% above std. wt.

Table No. 2i Showing follow up period.

S.No. Period No. of 
Patients Approx. %

1 6month-
1year 20 40

2 1year-5 
year 27 50

3 > 5 years 5 10

Table No. 2j Treatment Results analysis

Sr. 
No. Result No. of Pts. 

(out of 52) Remarks

1 Full Relief 51 -

2 Partial Relief 1
Pain subsided 
but deformity 
persisted

3 No relief Nil -

4 Complications Nil -

DISCUSSION

There is a pertinent question. How does CCT 
work or in other words what is the basis of this 
therapy? The reply is, as below:-

In my opinion the cause of O.A.knee is either 
deficient full flexion or deficient full extension in a 
particular case. The former is present in persons who 
in their waking period remain standing or si�ing on 
chair. The flexion in standing is 0º while in si�ing 
90º.The range of 90º -145º is absent. The other cause 
works in person who remain seated on ground or 
couch most of time. Here the flexion is full 145º but 
extension is fully absent. The first cause is present in 
non-manual working class of society and the second 
in manual workers and inactive old persons. Western 
style commode users are affected more.
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Any reduced movement produces a state of 
under -use of the joint which is a pre disposing factor 
in the development of O.A. knee.8

Any deficient full movement damages the joint 
capsule by its thickening and the articular cartilage 
by its necrosis as explained below -

Mechanism of Capsule Damage:

Normally when knee assumes the position of 
full flexion from full extension its anterior capsular 
ligament elongates. The distance between upper 
border of patella and tibial tuberosity increases from 
about 10cms to 12 cms. Functionally the anterior 
ligament is composed of quadriceps muscle, patellar 
ligament and fibrous joint covering. Its elongating 
capacity depends upon their elasticity. When the 
reduced range of motility persists for long it results in 
loss of elasticity of these structures giving rise to their 
thickening and contracture.

Mechanism of Cartilage Damage:

The articular cartilage is an avascular structure 
and survives on the diffused nutrients and oxygen 
from synovial fluid. The later is jelly like thick, 
secreted by synovial membrane at the joint periphery. 
From joint periphery it traverses to all over articular 
surfaces. The speed of transport depends upon the 
relative movements between the articular surfaces2.

Thus in a state of reduced joint mobility-range 
cartilages will suffer lack of nutrition and oxygen 
resulting in their necrosis. Cartilage once dead cannot 
regenerate.

Summary of Etiology and Etiogenesis.

Any functional (such as deficient full flexion or 
full extension) or structural (e.g. thickenedcapsule or 
necrosed cartilage) abnormality alone can give rise to 
full grown O.A. of knee.

This view has been supported by 

1- Hamblen et al 5 and 

2- Doherty et al 3

Hamblen et al-

“Almost any abnormality of a joint may be 
responsible indirectly, for the development of osteo 
arthritis- often many years later.”

Doherty et al-

“All the joint tissues (cartilage, bone, synovium, 
capsular ligament, muscles) depend upon each other 
for health and function. Insult to any one tissue 
impacts on the others, resulting in a common O.A. 
phenotype affecting to whole joint.”

Mechanism of Pain Production-

The arthritic pain can arising in bone, articular 
cartilage, synovium or capsule.Let each be 
considered.

1. Bone - It is excluded as the seat of pain because 
pain of the disease starts much before the bone is 
affected.

2. Articular Cartilage- 

“Cartilage has no nerves or blood vessels 4. 

Pain cannot be transmi�ed by an un-innervated 
structure. In practice too it is quite often that pain is 
absent & crepitus is present. So this is also excluded.

3. Synovium-

The synovial membrane has no nerve endings 
& is insensitive to pain.(Kellgren & Samuel 1950; 
Barne�e et. al. 1961)4

So this is also excluded similar to articular 
cartilage.

4. The capsule:-

Having excluded bone, art. cartilage & synovium 
the capsule is the only component left where pain can 
arise.

Pain starts only when knee is moved. For 
example when pt. wakes& tries to get up he feels pain 
(morning pain). In this activity knee flexes and its 
anterior ligament elongates by stretch. In reversal, on 
straightening the leg pain subsides due to extension of 
joint & removal of stretch from its anterior ligament. 
This concludes that the pain of O.A. knee is produced 
by stretch on its thick contracted ligaments.

Contracture develops in the anterior ligament 
where the cause of O.A. is deficient full flexion and in 
posterior part of capsule where the cause is deficient 
full extension.

 SUMMARY

It is a prospective clinical trial of contracture 
correction therapy (CCT) on patients of O.A.knee. 
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A total of 94 patients were chosen & divided in two 
groups. One group of 42 patients was treated with 
various prevalent modalities and the other of 52 with 
CCT only. The constituents of CCT with its mode 
of action have been described alongwith relevant 
photographs.

The CCT is composed of five basic body postures. 
Adoption of which correct the contracted anterior 
or posterior ligaments of knee. After lengthening of 
ligaments there is no painful stretch on them. The 
increased range of movements of the joints cures the 
disabilities.

The details of the patients; their disease, duration 
of CCT given & follow up period have been noted in 
the observation tables.

In discussion etiology, etiogenesis, pathological 
lesions, symptomatology of O.A. knee have been 
described. The therapy has been shown to remove the 
cause & correct the main lesion, responsible for the 
chief symptoms of pain & disability.

CONCLUSION

The CCT is a specific treatment of O.A.Knee. As 
it removes the cause, the disease is cured if applied 
before the cartilages are destroyed. If applied after 
cartilage damage it keeps the disease under control so 
as to make the patient symptom free. The recurrence 
is well prevented if patient can provide a daily dose 
of knee movements from 0º to 145º & 145º to 0º viz full 
range of flexion and full range of extension.

The success rate noted was almost 100%. There 
were no failures or complications. It was effective 
in all the patients including those of advanced 
age, suffering from diabetes mellitus, anaemia, 
hypertension or obesity.

This therapy is not indicated in acute stage of 
O.A. & is less effective in presence of deformity Genu 
Varus (bow knee or convexity laterally). It is easy to 
carry out by the patient himself alone. There is no 
necessity of surgical intervention, manipulation or 
use of any device. No drugs are required except for 
the accompanying disease. The treatment is totally 
cost free.  

As the trial has proved the efficacy of CCT in the 
treatment of O.A. knee its aim is well fulfilled.
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 ABSTRACT

Aim: • To observe the postural variation in segments of the body.

   • To analyze the interrelationships among body segments 

          • To educate  students to maintain healthier posture.

Methodology: Observational study is done with a sample size of 170 adolescent girls of age 18-20 
years studying 1st -3rd year (students), bachelors of physiotherapy included in the study by convenient 
sampling from a physiotherapy college, Neelachal institute of medical sciences, Bhubaneswar, India 
using a posture grid and plumb line. The variation in each segment of the body from ideal posture and 
its interrelationships are obtained by computing mean absolute error and correlation coefficients and 
also student t-test is use to know the significance level.

Results: The result shows greater incidence of significant postural asymmetries and existence of 
interrelationships between segments at 90% significance level.

Conclusion: Study reveals presence of postural variations mainly in neck, shoulder and upper back 
which leads to musculo- skeletal pains in adolescent girls and interrelationships signifies variation in 
one segment leads to strain in the related segment which causes permanent postural deviations.

Keywords: Adolescent girls, postural evaluation, postural variations, segmental interrelations.

INTRODUCTION 

Postural assessments and education are a part 
of physical therapy education and clinical practice. 
The ideal normal upright posture has been proposed 
in early 1990s when it was described as a state 
of balance requiring minimal muscular effort to 
maintain1. Whereas the inadequate posture consists 
of poor interrelations between parts of the body and 
these imperfect interrelations, causes muscle tension 
and shortening, which makes joint movements more 
difficult to achieve2. Childhood and adolescence 
are the most important periods for formation of 
musculoskeletal system and physical problems that 
occur in this phase is determined by many factors 
such as intrinsic and extrinsic factors which influences 

a child’s posture, like that of heredity, environment 
or physical conditions in which the child lives, level 
of physical activity, socioeconomic level, emotional 
factors and physiological abnormalities due to 
human growth and development. Further, postural 
responses to daily demands differ according to 
gender and individual’s skeletal maturity 3.

Children and adolescents of today frequently 
show inactive lifestyle, unhealthy nutritional habits as 
well as media-dominated free time activities. Because 
of the lack of exercise in the daily routine, prevalence 
of insufficient motor fitness and overweight has 
increased during the last decades4. Statistics show 
40–65% of growing children and adolescents show 
postural and motor developmental deficits 5-6. A weak 
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musculature, in particular weak crural and trunk 
musculature not only leads to limited motor skills, 
also increases the danger of spine instabilities as well 
as back pain7.

Critical period in a man’s posture shaping take 
place around 7th year of life and period of pubertal 
spurt; posture is completely shaped during the 
period between 18 and 20 years of life8. In early teens 
and adolescence, especially in girls because of rapid 
growth and also development of secondary sexual 
characteristics, si�ing habits, posture commonly 
deteriorates which leads to faulty posture most 
commonly rounded back9. 

Occupation of a physiotherapist requires 
high physical fitness and properly functioning 
neuromuscular system. Working with patients is 
not always performed in accordance with the rules 
of work ergonomics. Lack of regulation of patient’s 
bed, long-term work in prolonged position and load 
bearded during treatments are merely the examples 
of many inconveniences that physiotherapists have to 
deal during their daily work8. Consequently, students 
in the initial period of their education are endangered 
with postural defects because of incorrect motor 
activity. 

Epidemiological studies have shown high 
prevalence of spinal postural deviations in children 
and adolescents with forward head posture (FHP), 
protracted shoulders (PS), rounded back which can be 
called as Upper cross syndrome (UCS) and is defined 
as "tightness of the upper trapezius, pectoralis major, 
and levator scapulae and weakness of the rhomboids, 
serratus anterior, middle and lower trapezius, and the 
deep neck flexors, especially the scalene muscles9. 

The aim of the study is:

• To analyze and observe postural variations 
in each segment of the body and to find out the 
interrelationship between each segments of the body 
with one another which leads to musculoskeletal 
dysfunctions or impairments in future among 
adolescents girls in a physiotherapy college.

• To aware and educate the students to 
maintain healthier posture. 

MATERIALS & METHODOLOGY

A sample size of 170 adolescent girls of age 18-
20 years studying  1st, 2nd and 3rd year  bachelor of 
physiotherapy were taken in the study after filling 
the informed consent formally in a physiotherapy 
college, Neelachal institute of medical sciences, 
Bhubaneswar, India. Students were asked to be in 
comfortable clothing. A posture grid in which each 
grid measures 10 ×10 centimeters, was approved by 
the ethical commi�ee and a plumb line, which was 
hung on the midline of the grid, are used and the 
students were asked to stand in orthostatic posture 
in reference to plumb line and evaluation is done in 
lateral view 10. The data was collected and represented 
graphically.

STATISTICAL ANALYSIS AND RESULTS

The data collected by evaluating 170 adolescent 
girls for determining changes in body segments we 
computed mean absolute error of each segment of 
the body by using an ideal grade point 10 for normal 
alignment of posture. Student t- test is done to identify 
the significance of the mean absolute error (changes in 
each segment of the body) which is depicted in Fig.1. 
Then calculation of correlation coefficient among 
the segments of the body is done for analyzing the 
interrelationships among the segments of the body 
and t- test is done to determine the significance of the 
interrelationship depicted in Fig.2.

Results shows maximum students are found to 
have postural asymmetries which are deviated from 
the normal ideal postural alignment. The results 
shown in Fig.1 indicate about the changes observed 
in all the segments of the body. Minor changes are 
observed in head, spine, trunk, abdomen, lower back 
and ankle. Moreover, 90% significant changes are 
observed in regions of neck, shoulder and upper back 
of the body. Coming to the interrelationships among 
the segments of the body the results in Fig. 2 shows 
the following:

• A change in head position from ideal posture 
is found to have positive correlation with neck, ankle; 
negative correlation with upper and lower back. 
Significant relationship exists between head and 
ankle at 90% confidence level.

• Changes in neck from ideal posture is having 
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positive correlation with upper and lower back 
regions; negative correlation with trunk, shoulder. 
Significant relationship exists between neck and 
trunk at 90% confidence level.

• Changes in Shoulder symmetry from ideal 
posture are having positive correlation with upper 
back, spine; negative correlation with neck lower back 
and ankle. Significant relationship exists between 
shoulder and upper back at 90% confidence level.

•  Changes in Spine is having positive 
correlation with neck, shoulder, upper back and 
abdomen; a slight negative correlation with lower 
back. Significant relationship exists between spine 
and upper back, abdomen at 90% confidence level.

• Ankle is having positive correlation with 
head, neck; negative correlation with shoulder, lower 
back. Significant relationship exists between ankle 
and head at 90% confidence level.

• Upper back is having positive correlation 
with, neck, shoulder, spine, abdomen; negative 
correlation with lower back, trunk and ankle. 
Significant relationship exists between upper back 
and shoulder, spine at 90% confidence level.

• Trunk is having positive correlation 
with lower back; negative correlation with head, 
neck, upper back, spine and abdomen. Significant 
relationship exists between trunk and neck, lower 
back at 90% confidence level.

• Abdomen is having positive correlation with 
neck, spine; negative correlation with lower back. 
Significant relationship exists between abdomen and 
spine at 90% confidence level.

• Lower back is having positive correlation 
with trunk and neck; negative correlation with head, 
shoulder, upper back, spine and abdomen. Significant 
relationship exists between lower back and trunk at 
90% confidence level.

DISCUSSION

The purpose of the study is to find out the 
postural asymmetries in adolescent girls. Deviations 
were evaluated using posture grid and a plumb line 
hung on the midline of the grid as a reference line. 
Deviations from this reference line observed and 
recorded. Computation of data is done for mean 

absolute error to know the changes in each segment 
of the body from the ideal grade point 10 for ideal 
posture and t-test to identify the changes in the 
body segments, which are significant. To find out 
the interrelationships among the body segments, the 
correlation coefficient obtained and also used student 
t-test to identifying significant interrelationships of 
segments of the body. The above results indicate 
the presence of postural asymmetries and existence 
significant interrelationships among the segments. 
These results also shows the presence of upper cross 
syndrome which is very common in children going to 
colleges and schools carrying heavy bags, or si�ing 
for prolonged time in improper chairs, while using 
computers etc. where lower cross syndrome is very 
less observed in adolescent group taken. In a study 
done by Ross et al.11 commonly, found postural 
asymmetries and their biomechanical relationship 
to one another are the basis of the current postural 
model. Postural symmetry is composed of three 
primary aspects. The first is symmetry of structure 
or anatomic mirror symmetry from right to left and 
visa versa. The second is symmetry of function, as in 
the phrase "symmetrical gait", used to describe equal 
use of the right and left sides of the body. The third is 
symmetry of mass, which is the a�itude of the body 
from front-to-back and side-to-side.

Adolescence girls are generally prone to 
mechanical and societal influences, which are 
responsible for changes in postural alignment and 
develop poor postural habits. Increased thoracic 
kyphosis, protruding head position, and loss of 
shoulder range are induced by slouched si�ing, 
ill-fi�ing school desks, and overloaded backpacks. 
Changes in body image and its development with 
discomfort following growth spurts, particularly 
breast changes, in future leads to shoulder protraction 
and thoracic joint stiffness se�ing the stage for muscle 
imbalance and dysfunction in later stages12.

From book "Clinical Biomechanics: 
Musculoskeletal Actions and Reactions" Williams 
& Wilkins that during adolescent spurt of growth 
changes in body occur to adjust with gravity13. In 
this phase if adaptive mechanisms fail an adolescent 
may face conditions like forward head posture due 
to hyperextension of neck and rounded shoulders, 
slouching of upper back etc. In a study done 
by Petricia et al.1 observed presence of postural 
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abnormalities commonly in regions of head, shoulder 
and upper back leading to musculo-skeletal pain. 

According to Straker et al.14, changes in neck 
postures occurs in many usual si� ing positions 
for prolonged times may cause more fl exed spinal 
posture. According to Penha et al.2, higher incidence 
of postural alterations seen in girls of age 7 and 10 
years of age. Rodrigo et al.15 concludes forward head, 
protracted shoulder and neck pain are common in 
adolescent girls.

Head stabilization in erect position on the body 
within base of support where centre of gravity lies 
between two malleoli of the ankle. This stabilization 
is achieved through ankle synergy, which occurs 
in distal- proximal pa� ern and head stabilization 
strategy in space that occurs in contrast to ankle 
synergy16. 

In a review article done by Magnusson et al.17 it 
is said that extreme forward fl exion of the cervical 
spine causes static contraction of neck and shoulder 
muscles to counteract the weight of the head. This 
extreme angle will show impact on upper trapezius 
muscle, also shows that load on the neck is correlated 
to trunk and head position. Muscle activity is less 
seen when trunk leans slightly backwards and neck 
is vertical.

Habituated slouched posture makes the chest 
goes inside; the shoulders round forward, the upper 
back hunches over (increased kyphotic curve) and 
the shoulder blades (scapulas) rotate/tilt down to the 
front. This posture causes will make the neck fl exors, 
thoracic extensors, shoulder blade stabilizers muscles 
weak  and tightens neck extensors, upper trapezius 
and levator scapulae muscles18.

In a study done by Mary et al.19 it is concluded that 
decreased endurance of trunk muscles is indicated as 
a predictor of occurrence of fi rst time low back pain. 
Neumann et al.20 stated that awkward trunk positions 
during work will lead to low back pain. Therefore, 
a strong relationship exists between trunk and low 
back.

Stephen et al.21 concluded that stability of 
abdominal wall muscles to generate force and change 
length throughout the lumbar spine range of motion. 
In a study done by Dolphus Thacker et al.9 said that 

headaches are a major complication experienced by 
people who demonstrate UCS. 

 Another study by By Kyle Tiefel says upper cross 
syndrome is a problem which will continue in future 
as number of people si� ing at desks and computers 
will increase and physical activity decreases23.

Fig. 1 Mean and mean absolute error for each segment 
of the body from grade point 10 of ideal posture in 
adolescent girls (18-20 years).  Line graph indicates t-
values for changes in the segments of body. For 90% and 
99.9% confi dence level t-value are ±1.65 and ±3.37.

Fig.2 Interrelationships (correlations) among the 
segments of the body in adolescent girls (18-20 years). For 
99.9% confi dence level t-value for correlation coeffi  cient 
is ±0.324.

CONCLUSION

The results of the study shows existence of some 
or the other postural asymmetries in adolescent girls 
mostly in head, neck, shoulders and upper back 
because of changes in activities like increase in their 
study time, while dealing patients and prolonged 
si� ing in class rooms. So an education program on 
awareness of postural changes which occurs during 
adolescence which in future can lead to musculo- 
skeletal pains is to be conducted. Simple postural 
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exercises, optimal positions of posture while dealing 
with patients are to be encouraged by the students.
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Efficacy of Mobilization versus Strength Training in 
Patients with Chronic Cervicogenic Headache

Anjali Vinodkumar1, Pinalben Desai1  
1Lecturer, Shrimad Rajchandra College of Physiotherapy, UTU, Surat, India 

ABSTRACT 

Background: Head pain which is referred to head from bony structure or soft tissues is commonly 
termed as cervicogenic headache. Cervicogenic headaches are unilateral, starting from one side of 
the posterior head and  neck, migrating to the front, and sometimes are associated with ipsilateral 
arm discomfort. Many authors have reported effectiveness of mobilization in reducing headache 
but few controlled clinical studies of mobilization has been reported. However li�le is known about 
effectiveness of mobilization and strength training in cervicogenic headache.

Objective: To determine whether mobilization and strength training reduce pain and improve 
functional ability of patients with chronic cervicogenic headache.

Study Design: experimental study design

Method: 30 subjects were included in the study to fulfill the inclusion and exclusion criteria which was 
randomly assigned into mobilization group and strength training group. Group 1 included 15 subjects 
(n=15) and group 2 included 15 subjects (n=15). Both the group was given conservative treatment by 
TENS and Ice packs at the start of the treatment

Results: The result of post test inter group comparison of pain measured by VAS shows that Both the 
groups showed significant rerduction in pain. The result of post test inter group comparison of neck 
functional activity measured by NDI shows that Both the groups showed significant improvement  in 
functional activity.

Conclusion: The study concluded that both mobilization and strength training are effective in 
management of cervicogenic headache but strength training wass more effective than Maitland 
mobilization which is statistically significant.

Keywords: Cervicogenic headache, mobilization, neck strengthening exercise

INTRODUCTION

Acute and chronic headaches are a significant 
medical, industrial and socioeconomic problem. The 
term cervicogenic headache has been first introduced 
by Sjaastad et al in 1983. The classic cervicogenic 
headache has been classified as recurrent, long 
lasting, severe unilateral headache arising from neck. 
The headache is dominant on one side, but may also 
be present on the contralateral side to a lesser degree. 
The dominant pain does not alternate from one side 
to the other. The typical headache location is in the 
low occipital and temporal region and can radiate 
periorbitally. The cervical spine has reduced range of 

motion and the headache can often be precipitated by 
the patient with certain neck postures.1

International headache society and international 
headahe study group have both developed different 
classification system for the diagnosis of CEH. 
According to the international classification of 
headache disorders the diagnostic criteria of CEH are 
as follows.

a. Pain reffered from source in the neck and 
perceived in 1 or more regions of the head and face.

b. Clinical, laboratory or imaging evidence of a 
disorder within the cervical spine and soft tissues of 

DOI Number: 10.5958/0973-5674.2016.00073.3 
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the neck known to be or generally accepted as a valid 
cause of headache.

c. Evidence that the pain can be a�ributed to 
the neck disorder or lesion based on atleast one of the 
following:

1. Demonstration of clinical signs that implicate 
a source of pain in the neck.

2. Abolition of headache following diagnostic 
blockade of a cervical structure or its nerve supply 
using placebo or other adequate controls.

d. Pain resolves after three months after 
successful treatment of the causative disorder or 
lesion.2

The prevalence rate of cervicogenic headache is 
0.4% to 2.5% of the general population to 15% to 20% 
of patients with all chronic and recurrent headaches. 
Individuals with chronic cervicogenic headache 
experience considerable restriction of daily function, 
limitation of social participation, and emotional 
distress. In addition, these individuals report a lower 
quality of life than healthy individuals.7 The etiology 
of cervicogenic headache has been related to articular 
dysfunction of first 3 cervical vertebrae and their 
surrounding structure.8

Many treatments are advocated for cervicogenic 
headache including medical, surgical and 
physiotherapy management.

Mobilization is a passive movement performed 
in such a manner that it is at all times within the 
abilities of patient to prevent the movement if he 
so chooses. The two types of mobilization are: a) 
passive movements performed for the purpose of 
relieving pain and restoring pain-free functional 
movements. These are of two kinds. 1) passive 
occilatory movements performed slowly or quickly 
smoothly or staccato, with small or large amplitude 
and applied to any part of total range of movement. 
These movements may be performed while the joint 
surfaces are distracted or compressed. Distraction is 
separation of opposing joint surface and compression 
is squeezing together or approximation of opposing 
joint surfaces. 2) sustained stretching: passive 
movements may be performed with or without tiny 
amplitude occilations at the limit of the range. b) 
passive movements performed for the purpose of 
maintaining a functional range of joint movement of 

patients who are unconscious or who have an active 
joint disease such as rheumatoid arthritis.10

Isometric strength and dynamic endurance 
training of neck muscles may relieve or even 
completely eliminate pain and restore function in 
patients with chronic neck pain. Therapeutic exercise 
intervention should start by addressing and teaching 
postural awareness. Strengthening exercises for all 
the muscles of the neck can be done by pushing the 
theraband in all the directions. . Dynamic exercises 
for shoulder and arm is also done. Exercises like 
dumbbell shrugs, presses, curls, bent-over rows, flyes 
and pullovers are done for increasing the strength of 
shoulder muscles

METHODOLOGY

All the subjects were assessed and patients 
fulfilling inclusion and exclusion criteria were 
explained about the study and a wri�en consent 
was taken. Ethical clearance for the study was 
granted by Istitutional ethical commi�ee of Laxmi 
Memorial College of Physiotherapy, Mangalore. 
Participants were divided into 2 groups as Group 
A, Group B. after dividing the groups VAS scale and 
Neck Disability Index were taken and the score wad 
noted before treatment. Both the groups will be given 
conventional therapy treatment like TENS.  Portable 
TENS instrument called as -Transcutaneous Electrical 
Nerve Stimulator System 2000-two channeled was 
used. It has 2-200 Hz frequency range, 10-250 msec 
wave duration  range and 0-100 mA power range 
was given for 10- 20 minutes and Cryotherapy using 
icepacks are given for 5 -10 minutes was given before 
the start of mobilization and strength training. 

Group A is mobilization group. Patients is in 
this group were given passive mobilization of C1-
C3 segments by the therapist. PA glide of spinous 
process and facets were given. Extremely gentle 
pressure is used and occilatory movements are given 
over the spinous process i.e. unilateral posterior 
anterior glides of C1-C3 spinal segments and facet 
joints were given. Oscillatory pressure produce a 
feeling of movement. When mobilizing the first 
cervical vertebrae the therapist should direct the lines 
of her thumb towards the patient’s eye. In the lower 
cervical vertebrae the lines is directed more caudally. 
The same treatment was given for 3 times per week 
for 6 weeks10.
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Group B is strength training group. Patients 
in this group were given strengthening exercises 
using a theraband. Here the patient will be in si�ing 
position. Patient holds the theraband  anteriorly over 
the forehead and  the therapist asked the patient to 
push the theraband in si�ing position 1 series of 15 
repetations forwards, backwards and obliquely to 
left and right and chin tucks. The progression of this 
exercise was done by increasing the resistance of the 
theraband. The patient is also asked to do Dynamic 
exercises for the shoulders and upper extremities 
like shoulder shrugs, bent over rows, biceps curl, 
dumbbell flies, dumbbell pull overs were also given 
to this group.

STATISTICAL ANALYSIS

Pain score data collected using VAS will be 
analyzed using non parametric test as data are 
ordinal in nature. The intra group pre and post test 
data will be analyzed using Wilcoxon sign rank-test. 
While post test inter group data will be analyzed with 
Mann Whitney U Test.

NDI data will be analyzed using parametric test 
as the data are interval in nature. The intragroup pre 

and post test data will be analyzed using student 
t test. While the post test inter group data will be 
analyzed with paired t test.

RESULTS

At the time of initial evaluation (time 0) 
statistical analysis did not reveal any significant 
difference(p<0.001). For any of the variables 
between group 1 (mobilization) and group 2 (neck 
strengthening exercises).

The intra group comparison of pain was 
measured by VAS shows that there was a gradual 
reduction in pain.

The mean score of pre-test VAS for group 1 was 
7.667±1.175 which has reduced to 4.267±0.884 at the 
end of 6 weeks duration. These results show that there 
is a significant reduction in pain which is statistically 
significant (p< 0.001).

The mean score of pre-test VAS for group 2 was 
7.600±0.632 which has reduced to 3.600±0.507 at the 
end of 6 weeks duration. This result shows that there 
is a significant reduction in pain which is statistically 
significant (p< 0.001).

VAS SCALE

Table 1.1: pre- post test comparison of VAS in group 1 and group 2

  The result of post test inter group comparison of pain measured by VAS are presented in table 1.2. Both 
the groups showed significant reduction in pain. Group 1 the mean difference are 3.400±0.986 with a Z value of 
5.360. these results showed significant reduction in pain which is statistically significant(p<0.001)

Group 2 the mean difference are 4.000±0.845 with a Z value of 6.330. these results showed significant 
reduction in pain which is statistically significant (p<0.001)

Table 1.2: post test comparison of VAS between groups
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Neck Disability Index

Table 1.3: pre test comparison of Neck Disability Index

The intra group comparison of neck functional activities using NDI for both the groups are presented in 
table 1.3.

The mean score of pre-test NDI for group 1 was 25.667±1.496 which has improved to 16.867±1,642 at the end 
of 6 weeks duration. These results shows that there was a significant improvement in functional activity which 
is statistically significant(p< 0.001).

The mean score of pre-test NDI for group 2 was 26.933±0.799which has improved to 13.000±0.756 at the end 
of 6 weeks duration. These results shows that there was a significant improvement in functional activity which 
is statistically significant(p< 0.001).

The result of post test inter group comparison of neck functional activity measured by NDI is presented in 
table 1.4. Both the groups showed significant improvement  in functional activity. group 1 the mean difference 
are 8.800±1.897 with a t value of 17.963. these results showed significant improvement in functional activity 
which was statistically significant(p<0.001)

Group 2 the mean difference are 13.933±0.961 with a t value of 56.145. these results showed significant 
improvement in functional activity which was statistically significant(p<0.001)

Table 1.4: Post test comparison of neck disability index

DISCUSSION

30 subjects were included in the study to fulfill 
the inclusion and exclusion criteria which was 
randomly assigned into mobilization group and 
strength training group. Group 1 included 15 subjects 
(n=15) and group 2 included 15 subjects (n=15). For 
the group 1 and group 2 the age difference ranged 
between 18-66 years which included 15 subjects( 
n= 15) with a gender distribution of 7 males and 8 
females. Group 2 consisted of 15 subjects( n=15) with 

a gender distribution of 3 males and 12 females. Both 
the group was given conservative treatment by TENS 
and Ice packs at the start of the treatment.

In the present study pain and functional ability 
was determined before treatment and after 6 weeks 
of treatment. Maitland mobilization was advocated 
in group I, where the physiotherapist will palpate 
the neck to find the three most dysfunctional joints 
and then perform passive joint mobilizations to the 
involved joints where the therapist uses their thumbs 
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to rhythmically apply pressure to the spinous process 
of the vertebra usually in a posterior to anterior 
direction. It is usually applied three times for 30 
seconds to dysfunctional joints or determined by the 
clinical judgement of the physiotherapist.

While in group II strength training was given 
by using a theraband for cervical flexors, extensors, 
and lateral flexors including upper cervical flexors by 
using a theraband. Along with that shoulder exercises 
were also given. The exercise was done as 3 series of 
20 repetations three times a week for 6 weeks.

William C. Meeker concluded that mobilization 
has a short term benefit for patients with neck 
pain. Manipulation is comparatively more effective 
than mobilization in subacute or chronic neck pain 
patients31. 

Ylinen J.et al concluded that at the 12 month 
follow-up headache had decreased in strength group 
compared to endurance group and control group 
compared with base line. Neck pain diminished most 
in the strength group with the most severe headache. 
It was concluded that both strength and endurance 
group decreased cervicogenic headache14.

Sydney KS concluded that mobilization improves 
joint mobility and therefore activate type I and type II 
receptors which inhibit pain and contribute to relief 
of headache caused by cervical joint dysfunction. This 
study revealed that mobilization of upper cervical 
segments decreases the frequency, duration and 
intensity of headache32.

Zito G concluded that conservative treatment of 
manipulative therapy and specific low load exercise 
program are effective for management of cervicogenic 
headache33.

The objective of present study was to evaluate the 
effect of maitland mobilization and strength training 
for reducing pain and improving functional ability in 
patients with chronic cervicogenic headache and to 
compare the effect of both the technique. It was found 
that both the groups had significant reduction in pain 
and improvement of functional activity. But group 
1(mobilization group) had only short term relief of 
symptoms compared to group 2. The inter group 
comparison for VAS, in group 1 the mean difference 
were 3.400±0.986 with a Z value of 5.360 and group 2 

the mean difference are 4.000±0.845 with a Z value of 
6.330 (p<0.001). The inter group comparison for NDI, 
Group 1 the mean difference was 8.800±1.897 with a 
t value of 17.963 and group 2 the mean difference are 
13.933±0.961 with a t value of 56.145 (p<0.001). The 
result shows that strength training group has slightly 
significant reduction in pain and improvement in 
functional ability compared to mobilization group.

CONCLUSION

The study was to evaluate the efficacy of 
mobilization versus strength training for reducing 
pain and increasing functional ability in chronic 
cervicogenic headache. 

The study included 30 subjects 15 in each group. 
The age group taken was 18-66 years and duration 
of symptom was taken as more than three months. 
Conventional therapy given was TENS of 2-200 
Hz frequency range, 10-250 msec wave duration  
range and 0-100 mA power range was given for 
10- 20 minutes and Cryotherapy for 5 -10 minutes   
was given before the start of the treatment. It was 
evident from the results that 6 weeks of mobilization 
combined with conventional therapy and strength 
training combined with conventional therapy 
found statistically and clinically significant effect on 
reducing pain and improving functional ability but 
when comparing between groups there was slightly 
significant difference in strength training compared 
to Maitland mobilization.

Hence present study suggests that strength 
training is more effective than Maitland mobilization 
in management of Cervicogenic headache. 

Further research is necessary to quantify the 
results.
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ABSTRACT

Background: Stress Urinary Incontinence (SUI) is a common problem among women. Kegels is a older 
method of conservative management of SUI while recruitment of abdominals during PFM contractions 
is a newer concept.Both have different philosophies.

Outcome measures used: Modified Oxford Grading Scheme (MOS) and Patient Incontinence Impact 
Questionnaire (PIIQ)

Method: Place of the study-Health care Unit community centre of South Delhi. No. of subjects-17 
women with complaint of SUI. Age -30-40 years. Randomly divided in two groups. Group one (nine 
subjects) were given PF rehabilitation by recruiting abdominals. Group two (eight subjects) were given 
kegels. Duration of study –Six weeks. All subjects a�ended the clinic for first three days daily. Group 
one were taught diaphragmatic breathing, abdominal  and PFM contraction technique during activities 
of daily living (ADL). Group two was taught PFM contractions for slow twitch and fast twitch fibers 
and bracing of PF muscle during stressful activities. Once they learnt these techniques, they were 
advised to practice at home.They were asked to visit researcher once a week for six weeks thereafter. 
Pretest and pos�est data was analysed.

Result: Mean age of subjects were 36.2 years. Pretest and pos�est mean and sd of Gp I and Gr II of PIIQ 
are 20.33 and +_ 0.5175, 17.33 and 17.33 and +_0.744 (for Gp I ) and 20.75 and +_0.462, 18.62 and +_0.484 
respectively.

Conclusion: Both groups showed good results but pos�est means of Gp I showed be�er results.

Keywords: Pelvic floor, rehabilitation, abdominals, SUI, ADL.

INTRODUCTION

Urinary incontinence is defined as involuntary 
loss of urine that is a social or hygienic problem and 
that is objectively demonstrable.(1)

Urinary incontinence can leave a patient feeling 
ashamed, socially isolated, and depressed. According 
to latest survey in Asia, 53.7% population is bothered 
to certain degree due to urinary incontinence. (2)

Physiology of incontinence: Continence and 
micturition involve a balance between urethral closure 
and detrusor muscle activity. Urethral pressure 

normally exceeds bladder pressure, resulting in urine 
remaining in the bladder. Increased intra-abdominal 
pressure (from coughing and sneezing) is transmi�ed 
to both urethra and bladder equally, leaving the 
pressure differential unchanged, resulting in 
continence. Normal voiding is the result of changes in 
both of these pressure factor,  urethral  pressure falls 
and bladder pressure rises. SUI occurs during periods 
of increased intra abdominal pressure (e.g  sneezing, 
coughing, or exercise) when the intravesical pressure 
rises higher than the pressure that the urethral closure 
mechanism can withstand and urine loss occurs.(1)

DOI Number: 10.5958/0973-5674.2016.00074.5 
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According to first approach, ten years ago 
incontinence therapists used to discourage 
contracting abdominals while rehabilitation of pelvic 
floor muscles for  incontinence management in 
women. But these beliefs are now changing. Research 
has proved that there is synergy between abdominals 
and Pelvic Floor Muscle (PFM) and infact all the 
muscle groups surrounding abdominal capsule.It is 
now understood that there are two functions of the 
abdominal muscles, one is providing trunk stability 
and the other is contributing to continence and 
elimination of bladder and bowel. (3,4,5)

Recent studies have focussed on the relationship 
of PFM and abdominals (Neuman and Gill, 2002: 
Madill and sMsclean, 2006). Researchers (Sapaford 
et al, 2001) have found that the cocontraction of PFM 
and abdominals occurred during both PFM voluntary 
contraction and abdominal maneuvers. Infact one 
cannot contract the PFM even moderately without also 
contracting the deep abdominal muscles (Neuman 
and Gill, 2002). Madill and Mclean (2006) found that 
intravaginal pressure rises when deep abdominal 
muscles are contracted. Moreover Thompson et al 
(2006)stated that while teaching PFM contractions in 
symptomatic women, abdominal muscles were more 
active than PM. Together, these results suggests that 
a coordinated approach of PFM and deep abdominals 
may be useful for management of SUI.(6,7)

Sapsford (2001) proposed a treatment approach  
by motor relearning of diaphragmatic, deep 
abdominals and PFM. This new approach emphasizes 
the coordination of diaphragm, deep abdominals and 
PFM rather than muscle strengthening independently. 
This exercise can be taught by observation and chest 
and abdominal palpation, obviating the need for 
vaginal palpation. (8)

According to another approach,studies have 
shown that pelvic floor muscles training  resolve 
urinary incontinence in women.Arthur Kegel (1948), a 
professor of Gyne. and Obs. in USA described tensing 
and relaxing the pelvic floor muscle as a preventive 
and treatment option for urinary stress incontinence. 
Ancient Indian text also described Ashwin mudra or 
Horse pose. Mool Bond or Root pose of Yoga is also 
similar to pelvic floor muscle contraction. Datillo et 
al, (2001), Largo Janeseen et al (1991) and Brown C 
(1998) have done several researches and showed that 

clinically supervised PFM rehabilitation is effective in 
improving SUI in women.(9,10,11,12). Benvenuti F (1987) 
also stated that Kegels improved pubococcygeus 
contractibility.(13)

In this study reseaecher has a�emted to find out 
about the effectiveness of both approaches, which 
have different philosophies, in the management of 
SUI in women.

 AIMS AND OBJECTIVES

To study the effectiveness of pelvic floor 
rehabilitation using Abdominals (global) vs Kegels in 
the management of SUI in women.

METHODOLOGY

Seventeen (17) subjects with complaints of Stress 
Urinary Incontinence (SUI) were taken for the study. 
They ware randomly allo�ed to two groups. Group 1 
(N=09) and Group 2 (N = 08)

Study design: Single center, pretest pos�est , 
prospective, experimental

Inclusion criteria

1. Women between age group of 30-40 years 
with at least three episopdes of urine leakage / week

Exclusion criteria

1. Having urinary tract infection

2. Medical or surgergical treatment for 
incontinence

3. Pregnancy

Outcome measures used :

1.Patient Incontinenece Impact Questionnaire 
(PIIQ) : This scale has seven components (house hold 
chores, physical recreation, entertainment activities, 
travel, participation in social activities, emotional 
health and frustration). Patient’s response is noted on 
four scales (“not at all” to “greatly”).(14)

2. Modified Oxford Scale (MOS) : The strength 
of PFM is evaluated by digital palpation during a 
maximal voluntary contraction (MVC) . Grading of 
muscle strength is done as 0 (no muscle contraction) 
to 5 (strong resistence) (15)

Group 1 was given rehabilitation program using 
abdominal ms (global). 
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REHABILITATION PROGRAM for Group I

1. Stand erect. Firmly palpate the lower abdomen. 
Slowly and gently draw in the lower abdomen, 
without breathing or moving the spine until slight 
abdominal tension is detected. Hold, now breathe 
quietly without moving the abdomen, gradually 
increase the hold time  to 5, 10, 15, 20 and more 
seconds. Repeat five times. Do ive sessions a DAY. 
Check for subjective awareness of the periurethral 
and perivaginal tension. 

2.When 15 seconds Tr A holds are achieved with 
ease, incorporate the gentle long holds into many 
daily activities in upright standing , eg on phone, in 
shower, ironing, in queues and walking.

3. Keep pulling abdominals to build to a 
strong isometric hold  for 6 seconds. Breathe while 
holding.Repeat six times, 2-3 times a day.

4. Strong voluntary PF holds , with a neutral spine 
, can be incorporated now , but should not replace the 
abdominal holds.

5. Maintain abdominal and PF strength and 
power by incorporating  abdominal PF holds into 
daily lifting and working activities

Rehabilitation program for group 2

Every subject was made to identify the pelvic floor 
muscle (PFM) by digital palpation by the therapist by 
taking aseptic measures.Once subject identified the 
PFM the bracing of PFM during stressful activities 
like  coughing , jumping , clearing  throat,  ge�ing up 
from the chair etc. was taught

Also they were asked to do : 

1. Eight contractions three times a day (for fast 
twitch fibers)

2. Eight contractions with a gap 5 sec during 
each contraction, three times a day (for slow twitch 
fibers).

They were asked to a�end Health Care Unit three 
days consecutively to learn correct techniques, in a 
week. Then they were asked to do it at home as per 
advice. All subjects visited reseacher once a week for 
5 weeks. At  the  end  of  sixth  week post test MOS 
and UIIQ were filled again. Pretest and pos�est data 
for both groups  was  analysed.

 STATISTICAL ANALYSIS

Statistical analysis of Patient Incontinent Impact 
Questionnaire (PIIQ) and Modified Oxford Scale 
(MOS) of both groups was done by using SPSS 
software.  Pretest and pos�est scores  were analysed 
using paired t-test for with-in group analysis and 
unpaired t-test for between group analysis. 

TABLE 1. For   Group 1 . PIIQ (within group)

Mean 20.33 (Pre Test) 17.33 (Post Test)

S D .500 .463

Test Value 18.00

p Value <.001(significant)  

Interpretation : The pretest mean of Group 1 
decreased from 20.33 to 17.33, which means the 
impact of incontinence has decreased on daily life.

TABLE 2. for Group 1  MOS  ( within group)

Mean 1.89 (Pre Test) 3.78 (Post Test)

S D .333 .441

Test Value -9.4

p Value <.001(significant)  

Interpretation: The pretest mean of Group 1 
increased from 1.89 to 3.78, which means the muscle 
strenth of PFM is increased.

TABLE 3. Group 2 (PIIQ. within group)

Mean 20.75 (pretest) 18.62 (pos�est)

S D .463 .518

Test Value 7.20

p Value <.001(significant)  

Interpretation: The pretest mean of Group 1 
decreased from 20.75 to 18.62, which means the 
impact of incontinence has decreased on life.

TABLE 4. Group 2 (MOS. within group)

Mean 1.88 (pretest) 3.12 (pos�est)

S D .354 .354

Test Value -7.63

p Value <.001(significant)  
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Interpretation: The pretest mean of Group 2 
increased from 1.88 to 3.12 , which means the muscle 
strength (PFM) is increased.

TABLE 5. PIIQ between groups

Mean 17.33 (grp 1) 18.62 (grp 2)

S D .463 .518

Test Value -4.424

p Value = .001(significant)  

Interpretation : The pretest means of both the 
groups were not statistically significant (p>0.05). 
However, the pos�est means were statistically 
significant and PIIQ of Group 1 was lower than the 
group 2 (17.33  vs 18.62). This means that the impact 
of incontinence has decreased on life more in group 1 
than the group 2.

TABLE 6. MOS between groups 

Mean 3.78 (grp 1) 3.12 (grp 1)

S D .441 .354

Tets value 3.37

p Value = .005 (significant)  

Interpretation : 

The pretest means of both the groups were 
not statistically significant (p>0.05). However, the 
pos�est means were statistically significant and MOS 
of Group 1 was lower than the group 2 (3.78 vs 3.12). 
This means that the muscle strength (PFM) increased 
more in group 1 than the group 2.

DISCUSSION

All subjects were educated upto atleast 12 
standard and belong to urban background.

When the mean scores of Group 1 (PFM 
rehabilitation using abdominals) were analysedp 
value (within group) was found to be significant (p < 
.001), for both PIIQ and MOS(Table 1 & 2). measures. 
In the similar way the p value for Group 2 (Kegels) 
was significant for both measures (Table 3 & 4).

When the (between group) mean pos�est scores 
were analysed the p value was = .001 (significant) 
for PIIQ (GROUP 1 and 2) (Table 5). Also for MOS 

measure the p value was =.005 (significant) (Table 6).

At the baseline level no significant difference was 
found (mean 20.33 and 20.75) for PIIQ and (1.89 and 
1.88) as the scores were almost homogenous.

But the pos�est mean of group 1 was be�er for 
both the measures (17.33 fr PIIQ and 3.12 for MOS).

The reason for significant results in both groups 
may be that they were motivated and educated 
enough to learn the techniques. This also helped them 
to learn to identify PFM.

Limitations of the study :

1. Sample size was small 

2. Objective measures like ultrasound can be 
used for post void residual volume measurement.

Future recommendations: 

1. Study can be done on disable women.

CONCLUSION

Both the approaches are good for the management 
of SUI in women but the PFM rehabilitation using 
abdominals  is be�er approach relatively. 
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ABSTRACT

Study Design: Quasi experimental study design (Comparative in nature).

Objective: To compare the effectiveness of myofascial release technique and cyriax manual therapy in 
reducing pain and improving function in patients with lateral epicondylitis. 

Methodology - 30 subjects were included in the study. The subjects were alternately assigned into two 
groups i.e. group A and group B by using convenient sampling technique. Group A received myofascial 
release technique in conjunction with ultrasound and group B received Cyriax manual therapy in 
conjunction with ultrasound. Treatment was given for 12 sessions over a period of four weeks. Data 
was collected on 1st (pre-treatment), 6th (post-treatment) and 12th (post-treatment) session.

Results: In within group analysis, both the groups i.e. Group A and Group B showed significant 
(p<0.05) improvement in VAS and PRTEE scores after 12 treatment sessions but on comparing the 
two groups, both groups showed statistically non-significant difference in pain (p-value > 0.05) and 
disability (p-value > 0.05).

Conclusions: The finding suggests that in 12 treatment sessions, both the techniques equally effective 
in reducing pain and disability.

Keywords: Tennis elbow, Myofascial release technique, Cyriax manual therapy, Ultrasounds.

INTRODUCTION

Lateral epicondylitis (LE) is an extremely 
common injury that originally got its name after it 
appeared in a high proportion of tennis players.1 This 
is a degenerative or failed healing tendon response 
characterised by the increased presence of fibroblasts, 
vascular hyperplasia, and disorganized collagen in the 
origin of the extensor carpi radialis brevis, is the most 
commonly affected structure.2  It  is a tendinopathy 
of the common extensor–supinator tendon of the 
elbow characterized by lateral peri epicondylar pain 
exacerbated by gripping.3 About seven patients per 
1000 per year a�ending general medical practices, 
and as high as 15% of workers in highly repetitive 
hand task industries.4,5 The incidence of lateral 
epicondylitis varies from approximately 1% to 3% in 
general population to more than 50% among amateur 

tennis players.6 The dominant arm is commonly 
affected, with a prevalence of 1–3% in the general 
population.7 The proportion of those afflicted by LET 
is not influenced by the sex of the patient, but the 
disorder appears to be of longer duration and severity 
in females.8,9 Lateral epicondylalgia appears to be a 
chronic overuse injury with degenerative  changes to 
the common extensor tendon with the extensor carpi 
radialis brevis  cited as the most commonly involved 
structure.10 

It has been seen that cyriax and M.F.R both of 
them have been useful in treating a tennis elbow. 
Hence in my study, I wanted to see and compare the 
effectiveness of M.F.R and Cyriax in treating tennis 
elbow which according to the best of my knowledge 
has not been done before.11,12,13 
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Purpose of study

This study will allow us to compare the 
effectiveness of Myofascial release technique and 
Cyriax Manual Therapy on lateral epicondylitis 
(Tennis Elbow).

OBJECTIVES

• To find the effect of myofascial release 
technique in reducing pain and improving function 
in patients with lateral epicondylitis.

• To find the effect of cyriax manual therapy 
in reducing pain and improving function in patients 
with lateral epicondylitis. 

• To compare the effectiveness of myofascial 
release technique and cyriax manual therapy in 
reducing pain and improving function in patients 
with lateral epicondylitis.

MATERIALS & METHOD

The subjects were collected from the O.P.D of 
DAV institute of physiotherapy and rehabilitation, 
Jalandhar. Quasi experimental study design was 
used with convenience sampling of 30 subjects into 2 
groups. Total duration of the study was one and half 
year.

Outcome measures used in the study are VAS 
and PRTEE. 

INCLUSION CRITERIA 

1. Age group 20-50 years of both genders.

2. From sub-acute to chronic more than 2 
months.

3. Local tenderness on palpation over lateral 
epicondyle of the humerus. 

4. Any of following signs positive

• Positive Cozen’s test.

• Pain with passive wrist flexion with elbow 
extension (Mill’s Test).

• Resisted Extension of the third digit of the 
hand distal to the proximal interphalangeal joint.

EXCLUSION CRITERIA

1. Any previous trauma, fracture, subluxation, 
dislocation, surgery or bony abnormalities around 
elbow.

2. Symptomatic Arthritis of elbow joint.

3. Soft tissue injuries other than lateral 
epicondylitis.

4. Cervical radiculopathy.

5. Absence of clinical signs of tennis elbow.

6. Any other neurological abnormalities.

7. Corticosteroid injection within 3 months.

PROCEDURE

A wri�en consent was obtained from all the 
subjects.  All subjects who met the inclusion criteria 
were included in the study and the required 
assessment was done for functional disability 
on Patient-Rated Tennis Elbow Evaluation Scale 
(PRTEE). 

PROTOCOL

GROUP A

• MYOFASCIAL RELEASE TECHNIQUE 
AND ULTRASOUND

 Myofascial release technique after 5 minutes 
of ultrasound treatment with the output of 1W/cm2 
using a pulsed mode 1:4 ratio with frequency of 
1MHz.14 Myofascial release technique is given for 
10 minutes. For giving myofascial release technique 
the patient will be in supine lying. The shoulder is 
internally rotated; the elbow pronated and flexed 
to around 15°.The palm is resting flat on the table. 
For the delivery of myofascial release technique 
therapist is standing to the side of the table at the 
level of client’s shoulder and facing ipsilateral hand. 
Begin on the humerus, just proximal to the lateral 
epicondyle Therapist used elbow, fingertips or soft 
fist to engage the periosteum. Therapist will carry this 
contact inferior to the common extensor tendon and 
then down to the extensor retinaculum of wrist. This 
technique will be given for 12 sessions over a period 
of three weeks.15,16 
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GROUP B

• CYRIAX MANUAL THERAPY AND 
ULTRASOUND

Cyriax deep transverse friction massage after 5 
minutes of ultrasound treatment. Technique consist 
of 10 minutes of deep transverse friction massage 
followed by single application of Mill’s Manipulation. 
For giving friction massage, patient positioned in 90 
degrees of elbow flexion with forearm supination. 
The thumb of treating hand was used to apply friction 
and was positioned with distal interphalangeal joint 
in 90 degrees of flexion with tip of thumb resting 
against the lateral epicondyle. For the delivery of 
Mill’s Manipulation patient was positioned in si�ing 
with upper extremity in 90 degrees abduction with 

internal rotation. The therapist stabilized patient’s 
wrist in full flexion and pronation with one hand 
while other hand was placed over the olecranon 
and therapist applied high velocity low amplitude 
(HVLA) thrust at end range of elbow extension.17

Data analysis

 Data analysis was performed using SPSS 
software version 16.0. Inter group and intra group 
comparisons were done.

Unpaired ‘t’ test were used to determine the 
significance of difference between experimental 
group A and group B.

Level of significance selected for the study was 
p<0.05

Table 1: Subject Description Table

GROUP MEAN ± SD t-value p-value

A 35.40 ± 7.689
0.194 NS (0.8475)

B 34.80 ± 9.182

Table 2: Between group comparison for VAS 

DAYS
Group A
Mean ± SD

Group B
Mean ± SD

t-value    p-value

DAY 1 86.87 ± 10.690 83.87 ± 15.385 0.620 0.5401 (NS)

DAY 6 50.80 ± 11.900 47.20 ± 12.007 0.825 0.4165 (NS)

DAY 12 22.20 ± 16.284 18.07 ± 6.227 0.918 0.3663 (NS)

 Table 3: Between group comparison for PRTEE

DAYS
Group A
Mean ± SD

Group B
Mean ± SD

t-value    p-value

DAY 1 80.60 ± 7.781 85.27 ± 5.391 1.909 0.0665 (NS)

DAY 6 45.53 ± 12.380 48.93 ± 8.523 0.876 0.38884(NS)

DAY 12 28.53 ± 13.700 24.13 ± 5.604 1.151 0.2594 (NS)

DISCUSSION

There was significant decrease in pain in terms 
of VAS and disability for both the groups with the 
usage of therapeutic ultrasound, in addition to other 
treatment in the present study, a similar study was 
performed by Hana Hronkova in 2000, group which 
received therapeutic ultrasound showed significant 
reduction in pain.18 

Pain relief may also occur due to the non 
thermal effects of pulsed ultrasound in the form of 
stimulation of histamine release from mast cells and 
factors released from macrophages that accelerate the 
normal resolution of inflammation as suggested by 
Young and Dyson.32 

Therapeutic ultrasound has the potential to 
accelerate normal resolution of inflammation 
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provided that the inflammatory stimulus is 
removed.33 This acceleration may increase the rate of 
phagocytosis, movement of particles and the cells.34 

In group A, within group analysis showed 
statistically significant improvement in pain and 
disability. LE is thought to be a degenerative process 
resulting in vascular proliferation and hyaline 
degeneration of the ECRB and extensor digitorum 
communis (common extensor origin) at the lateral 
epicondyle.36 Overuse leads to microscopic tears 
in the origin of the ECRB with subsequent lack of 
repair in the tendons and replacement with immature 
reparative tissue. Histopathologic examination 
shows a degenerative, non inflammatory process 
with tissue characterized by the presence of 
disorganized collagen with immature fibroblasts 
and neovascularization, a process described as 
angiofibroblastic tendinosis.36,37,38 

A recent study40 has shown that treatment 
with MFR after repetitive strain injury resulted in 
normalization in apoptotic rate, cell morphology 
changes, and reorientation of fibroblasts. 

According to Schleip,41 under normative 
conditions, fascia and connective tissues tend to move 
with minimal restrictions. As with any massotherapy 
techniques, the analgesics effect of MFR can also be 
a�ributable to the stimulation of afferent pathways 
and the excitation of afferent A delta fibers, which 
can cause segmental pain modulation19 as well as 
modulation through the activation of descending 
pain inhibiting systems.20 

According to M.F. Barnes myofascial release is a 
hands-on soft tissue technique that facilitates a stretch 
into the restricted fascia. A sustained pressure is 
applied into the restricted tissue barrier; after 90-120 
seconds the tissue will undergo histological length 
changes allowing the first release to be felt.19

 Application of DTF leads to immediate pain 
relief: the patient experiences a numbing effect 
during the session, and reassessment immediately 
after shows reduction in pain and increase in strength 
and mobility.21 

Pain relief during and after DTF may be due to 
modulation of the nociceptive impulses at the level of 
the spinal cord: the ‘‘gate control theory.22,23 

According to Cyriax,24 DTF also leads to increased 
destruction of pain provoking metabolites, such as 
Lewis’s substances. It has also been suggested that a 
10 minute DTF treatment of a localised area may give 
rise to lasting peripheral disturbance of nerve tissue, 
with local anaesthetic effect.21 Another mechanism 
by which reduction in pain may be achieved is 
through diffuse noxious inhibitory controls, a pain 
suppression mechanism that releases endogenous 
opiates.24,25

In addition, the application of DTF can produce 
therapeutic movement by breaking down the strong 
cross links or adhesions that have been formed, 
softening the scar tissue and mobilising the cross 
links between the mutual collagen fibres and the 
adhesions between repairing connective tissue and 
surrounding tissues.26, 22, 23, 27 

Mill’s manipulation is the most common 
manipulative technique used by physiotherapist
s.28,29,30 Cyriax and Cyriax24 state that it should be 
performed immediately after the DTF 24,31 The aim 
of this technique is to elongate the scar tissue by 
rupturing adhesions within the teno-oseous junction, 
making the area mobile and pain free.24,28,29,30

In between group analysis there was non 
significant difference in both the groups in terms 
of pain and disability, the reason for this could be 
that although myofascial release and cyriax manual 
therapy are different techniques and have different 
methods of administration but physiologically 
they work on the same principle of decreasing pain 
by stimulation of afferent pathways which cause 
segmental pain modulation as well as modulation 
through the activation of descending pain inhibiting 
systems. 

Both the techniques produce vasodilatation 
and increased blood flow to the area this facilitates 
removal of chemical irritants and increase the 
transportation of endogenous opiates, resulting in a 
decrease in pain and facilitating healing process.

Also both the techniques bring about collagen 
reorganization, stimulate fiber orientation and help 
the fascial tissue to come to its normative length.

These techniques also help to elongate tight 
tissues by rupturing adhesions within the teno-
oseous junction restoring alignment and mobility to 
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the joint
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BACKGROUND 

Among the upper limb conditions, tennis elbow is one of the most significantly occurred conditions. 
Painful elbow syndrome comprises lateral, medial and posterior elbow symptoms; among them the 
one significantly noticed is the lateral tennis elbow which results from repetitive stress. The successful 
conservative treatment of lateral epicondylitis generally aims to relieve pain, control inflammation, 
promote healing, improve local and general fitness, and control force loads. The application of tape 
is a means, aims to alleviate pain, improve muscle function, and restore functional movements. 
Taping facilitates the compliance to exercise rehabilitation programs by minimizing the aggravation 
of symptoms during performance of therapeutic exercise. The objective of taping is to support a 
weakened part of body without limiting its function, by preventing movements that would stress the 
weakened area. Objective- To compare pain intensity at rest, during forceful wrist extension, during 
strong grip, during cozen test, at resisted middle finger extension and during palpation before and after 
conventional physiotherapy with taping and conventional physiotherapy alone in patients with tennis 
elbow. Method- 12 patients with tennis elbow were selected and randomly assigned to taping with 
conventional physiotherapy group and 12 patients to the only conventional physiotherapy group for 
this randomize control trial study. The study was conducted at NDMVP college, hospital and research 
center. Visual analogue scale was used to measure pain intensity in different functional position. 
Unrelated “t” test was used to compare the result. Results- Following treatment the study found 
that the experimental group showed a significant improvement in case of rest 0.0002, forceful wrist 
extension 0.0001, strong grasp is 0.0035, cozen test is 0.0003, middle finger extension is 0.0020, palpation 
is 0.0003. Conclusion- This experimental study shows that taping with conventional physiotherapy is 
more effective than conventional physiotherapy alone for patients with tennis elbow. 

Keywords- Tennis elbow, taping, conventional physiotherapy.

INTRODUCTION

Tennis elbow is the frequently occurring 
musculoskeletal condition1, treated by many 
physical therapists in a variety of clinical se�ings 
and the successful conservative treatment of lateral 
epicondylitis generally aims to relieve pain, control 
inflammation, promote healing, improve local and 
general fitness, and control force loads2.

This is a condition characterized by pain and 
tenderness at the lateral epicondyle of the humerus 
due to non-specific inflammation at the origin of 
the extensor muscles of the forearm. Although, it 
is sometimes seen in tennis players, other activities 
such as squeezing clothes, carrying a suitcase etc, are 
frequently responsible.3

The physiologic effects of cold application 
include immediate vasoconstriction with reflexive 
vasodilation decreases local metabolism decreases 
muscles spindle fiber activity slows nerve conduction 
velocity decreases spasticity and muscle guarding. 
Cryotherapy also helps to control edema and 
swelling and reduce pain4. Self stretching techniques 
helps to increase muscle flexibility and scar mobility4. 
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Strengthening exercise helps to develop and improve 
muscle performance and functional control 4.

Ultrasound is often of use after soft-tissue 
injuries, as the mechanical effect helps to remove 
traumatic exudate and reduces the danger of 
adhesion formation 5 

It is proposed the application of tape is a means, 
aims to alleviate pain, improve muscle function, and 
restore functional movements. Taping facilitates the 
compliance to exercise rehabilitation programs by 
minimizing the aggravation of symptoms during 
performance of therapeutic exercise 6. The objective of 
taping is to support a weakened part of body without 
limiting its function, by preventing movements that 
would stress the weakened area and the primary 
purpose is to provide semi rigid or rigid splint around 
a joint or surrounding tissue 7. 

The taping technique for the tennis elbow is 
considered a useful adjunct to exercise and effective 
in reducing pain with improving forearm muscle 
activity 6.

METHOD

12 patients with tennis elbow were selected and 
randomly assigned to taping with conventional 
physiotherapy group and 12 patients to the only 
conventional physiotherapy group for this randomize 
control trial study. The study was conducted at 
NDMVP college, hospital and research center. Visual 
analogue scale was used to measure pain intensity in 
different functional position. Unrelated “t” test was 
used to compare the result.

 INCLUSION CRITERIA

1: Patients diagnosed with tennis elbow.

2: The participants who had no deformity of the 
affected elbow and wrist.

3:  Voluntary participants.

4: Age group: 20-60 years old of both sexes. 

EXCLUSION CRITERIA

1: Patients with clinical disorder which may 
become worse with taping, such as skin disease, 
dermatitis, eczema.

2: Subjects who had any deformity in the affected 
sided elbow and wrist.

3: Subjects who were not willing to participate.

Distribution of subjects: The study procedure 
was conducted by assessing the patient, initial 
recording and final recording. The patients were 
chosen according to inclusion and exclusion criteria. 
All the patients were divided into two groups group 
A and group B. Group A received taping along with 
conventional therapy and group B received only 
conventional therapy.

PROCEDURE 

The study procedure was conducted by assessing 
the patient, initial recording and final recording on 
pain questionnaire designed for tennis elbow patients. 
The patients were chosen according to inclusion and 
exclusion criteria. All the patients were divided into 
two groups group A and group B. Group A received 
taping along with conventional therapy and group 
B received only conventional therapy. Data was 
gathered through pre-test, intervention and post-test. 
Pre-test was performed before beginning treatment, 
intensity of pain was noted with VAS on questionnaire 
form. Same procedure was performed to take post-
test at the end of 6 session of treatment. A common 
intervention program was executed for both group 
as conventional physiotherapy. Group A- taping, 
cryotherapy,  stretching & strengthening exercise 
of wrist extensor group muscle, deep transverse 
friction massage and ultrasound. Frequency: 3 MHz, 
Mode: pulsed, pulsed ratio 1:4, Intensity:  0.1-0/3 
W/cm2, Duration of treatment: 5 minutes. Group B- 
cryotherapy, stretching & strengthening exercise of 
wrist extensor group muscle, deep transverse friction 
massage and ultrasound. Frequency: 3 MHz, Mode: 
pulsed, pulsed ratio 1:4, Intensity:  0.1-0/3 W/cm2, 
Duration of treatment: 5 minutes. For application of 
tape place the elbow 90 degree bend, the first piece of 
tape should be placed at the point of pain with 80% 
stretch, and the second piece of tape should also be 
placed right over the point of pain but crossing the 
first piece of tape with 80% of stretch, the third piece 
of tape should be applied just above the previous tape 
go around the elbow with 25% stretch right over the 
site of pain down to the forearm.
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ABBREVIATION: RP- Resting pain, WE- wrist extension, 
SG- Strong grasp, CT- Cozen test, MFE- Middle fi nger 
extension.

DISCUSSION 

The purpose of this study was to evaluate 
the eff ectiveness of taping with conventional 
physiotherapy compare to only conventional 
physiotherapy for tennis elbow. In this study 24 
patients with tennis elbow were randomly assigned 
to the groupA and to the groupB. Among these 24 
patients, 12 patients were included in the groupA who 
received taping with conventional physiotherapy and 
the rest of the 12 patients were included in the groupB, 
who received conventional physiotherapy only.

Each group a� ended for 6 sessions of treatment 
within three weeks in order to demonstrate the 
improvement. The outcome was measured by using 

RESULT

Table 1: Comparison Between Group A And Group B

Sr.No. Mean SD P t

Group A Group B Group A Group B

1 REST 5.25 3.5 1.14 0.08 0.0002 4.3616
2 WE 5.25 3.75 1.22 0.62 0.0001 3.806
3 SG 5.33 3.75 1.44 0.87 0.0035 3.2716
4 CT 5.33 3.67 0.98 0.89 0.0003 4.3549
5 MFE 5.25 3.91 0.97 0.90 0.0020 3.4991
6 PALPATION 5.33 3.83 0.89 0.83 0.0003 4.2642

visual analogue scale for pain intensity in diff erent 
functional position.

Conventional therapy included ultrasound, deep 
friction massage, icing, stretching and strengthening 
exercise of wrist extensors had improvement in 
reducing pain at rest, forceful wrist extension, strong 
grasp, cozen test, resisted middle fi nger extension 
and palpation.

In addition taping along with conventional 
therapy is more eff ective than conventional therapy 
alone because kinesio tape supports the muscles 
around elbow during movement which decreases 
the tension and consequently decreases the pain. 
Also application of kinesiotaping helps in unloading 
of ECRB which reduces biomechanical stresses over 
the elbow joint. In addition, kinesiotaping helps in 
giving appropriate proprioceptive feedback to the 
patient. Along with kinesiotaping, conventional 
physiotherapy (ultrasound) application has a eff ect 
on reduction of infl ammation of soft tissues around 
elbow joint, particularly the musculotendinous unit 
thereby reducing pain.

 The researcher found a statistical signifi cant 
decrease of resting pain (p<0.0002), pain on forceful 
wrist extension (p< 0.0001), pain on forceful grip 
(p<0.0035), pain on cozen test (p<0.0003), pain on 
forceful middle fi nger extension (p<0.002), pain on 
palpation (p<0.0003). 

“Initial eff ect of taping  technique on wrist 
extension and grip strength and pain of Individuals 
with lateral epicondylitis”, to fi nd out the initial 
eff ect of taping technique on wrist extension and grip 
strength and pain on Individuals with tennis elbow1.
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They concluded that Taping technique has an 
impressive effect on wrist extension and grip strength 
and pain in individuals with tennis elbow. Therefore, 
it is recommended for functional rehabilitation.

An experimental study on sixteen participants 
with chronic lateral epicondylitis participated in a 
placebo control study of an elbow taping technique 
and outcome measures were pain-free grip strength 
and pressure pain threshold. Results showed that the 
taping technique significantly improved pain-free 
grip strength. Changes in pressure pain threshold, 
although positive, were not statistically significant.6

A study aimed to determine the combined effect 
of wrist manipulation and elbow taping in patients 
with tennis elbow. The measurement tools used were 
hand held dynamometer, visual analogue scale and 
6-point scale of global improvement. Results showed 
mean improvement in dynamometer, significant 
improvement in VAS score after 3 weeks 6-point 
scale of global improvement showed significant 
improvement 7.

CONCLUSION 

The result of this study have identified the 
effectiveness of conventional physiotherapy with 
taping is be�er treatment than the conventional 
physiotherapy alone for reducing pain and 
disability in tennis elbow patient. Participants in 
the conventional physiotherapy with taping group 
showed a greater benefit than those in the only 
conventional physiotherapy group, which indicate 
that the conventional physiotherapy with taping 
can be an effective therapeutic approach for patient 
with tennis elbow. Hence there is rejection of null 
hypothesis “Taping with conventional physiotherapy 
and conventional physiotherapy are equally effective 
for treatment of patients with tennis elbow”, in the 
favour of hypothesis “Taping with conventional 
physiotherapy is more effective than conventional 
physiotherapy alone for treatment of patients with 
tennis elbow”.

Limitations: The main limitation of this study 
was its short duration.

Sample size was very small.

It is limited by the fact daily activities of the 
subjects were not monitored which could have 

influenced.

Suggestions: Large sample size can be taken. 

Study duration could be increased

Close monitoring of daily activities could be 
done.
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ABSTRACT

Introduction:  Stroke or brain a�ack is the sudden loss of neurological function caused by an interruption 
of the blood flow to the brain. It is associated with various neurological signs & symptoms. There are 
so many therapeutic approaches used for the treatment of stroke. Exercise overflow is sometimes used 
as a therapeutic technique by physical or occupational therapists concerned with the rehabilitation of 
patients with motor deficits resulting from a cerebrovascular accident (CVA). It can be measured with 
Electromyography (EMG) amplitude of homologus muscle to affected side.

Aim of the Study: To find out the effect of exercise overflow on EMG activity in patients with Stroke.

Method: This study was carried out in K.K. Sheth Physiotherapy College and patients were selected 
from physiotherapy centres in and around Rajkot. Total 10 subjects of stroke were selected according 
to inclusion & exclusion criteria and wri�en consents were taken. Patients performed resisted elbow 
flexion exercise against maximal resistance on unaffected side and EMG amplitude of Biceps brachii 
muscle of affected extremity was recorded. 

Data Analysis – Data were analysed using SPSS 14 software. Paired t test was used for analysis of 
difference of MUAP amplitude from baseline during exercise overflow.

Result – Paired t test showed significant effect of overflow to the involved nonexercised extremities in 
biceps brachii.

Outcome Measures – Motor unit action potential (MUAP) amplitude

Conclusion – Exercising the uninvolved extremities in patients with CVAs caused significant increase 
in EMG activity in the hemiparetic upper limb during the exercise condition.

Keywords- Stroke, exercise overflow, MUAP amplitude.

INTRODUCTION

Stroke or brain a�ack is the sudden loss of 
neurological function caused by an interruption of the 
blood flow to the brain.1 Clinically It is devided into 
two types those are Ischemic stroke and Hemorrhagic 
stroke. Ischemic stroke is the most common type , 
affecting 80% of individual with stroke.1Hemorrhagic 
stroke occurs when blood vessels rupture, causing 
leakage of blood in and around the brain.1 Stroke 
leads to various impairments which includes 
alteration in tone, loss of superficial and deep 
sensations, weakness, abnormal synergy pa�erns, 

abnormal reflexes, altered coordination, impaired 
balance, speech and  swallowing  difficulty.1In India, 
the overall prevalence rate for stroke is lie between 84 
– 262 per 100,000 in ruler area and between 334 – 424 
per 100,000  in  urban  areas.2 Indian  studies  have  
shown that about 10-15 % of strokes occur in people 
below age of 40 years.3 There are so many therapeutic 
approaches used for the treatment of stroke like 
stretching, strengthening, PNF etc. Exercise overflow 
is generally defined as the effect of exercise in one 
area of the body on the muscle activity in another area 
of the body. Exercise overflow is sometimes used as 
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a therapeutic technique by physical or occupational 
therapists concerned with the rehabilitation of 
patients with motor deficits resulting from a 
cerebrovascular accident (CVA).4 It is generally 
believed that intricate transcallosal processes are 
crucial for bilateral activation during unilateral 
movement. A unilateral movement could bring about 
a very early transcallosal facilitation and subsequent 
transcallosal inhibition of the contralateral motor 
cortex. The facilitatory and inhibitory transcallosal 
effects normally reconcile to an optimal level; 
however, damages in supraspinal structures alter 
inter-cortical connectivity of the affected hemisphere 
and balance between the two transcallosal effects. 
The facilitation effect often prevails leading to 
increase in size of MO, and pathological overflow 
is commonly found in patients with neurological or 
psychiatric disorders and in patients with post-stroke 
hemiparesis.5 Manual resistance is the most powerful 
and effective to produce overflow increasing the 
muscle recruitment and conscience of movement 
and strength. Of the biomechanical point of view, the 
overflow would be resulted of a body persecution to 
stability, having as consequence a broad variability of 
motor behaviors, according to individual conditions.6 

Surface electromyography (EMG) has been widely 
used to characterize MO. Studies involving EMG 
monitoring of all four extremities have shown that the 
effects of exercise overflow 1) vary directly with the 
intensity of the exercise 2) are widespread over the 
body 3) increase with muscle fatigue and 4) are most 
evident in muscles used to stabilize the body.4

NEED OF THE STUDY

Muscle weakness is main impairment in stroke 
patients and rehabilitation protocol also focuses on 
the improvement of muscle weakness.

But there are so many patients who cannot 
exercise with their affected extremity due to pain or 
any other reason.

So exercise overflow can help to strengthen 
affected limb with exercise on unaffected side if find 
effective.

AIM & OBJECTIVES

• To find out the effect of exercise overflow on 
EMG activity in patients with stroke.

HYPOTHESIS
• Null Hypothesis :

• There is no significant effect of exercise 
overflow on EMG activity in patients with stroke.

• Experimental Hypothesis :

• There is significant effect of exercise overflow 
on EMG activity in patients with stroke.

MATERIALS & METHOD
• Source of data collection - Physiotherapy 

centers in and around Rajkot.

• Study design– An observational study.

• Study population: Post stroke patients.

• Sampling method: Purposive sampling.

• Sample size: 10

• Materials used: Treatment Table, Pillow, 
EMG-NCV Instrument (RMS Ep Mk-II, Version 
1.1), Spirit, Co�on, Electrode Gel, Adhesive 
tape, Measuring tape, Ground Electrode, Surface 
Electrodes, Record or data collection sheet , Consent 
form, pen, paper

Inclusion criteria:

• Age: Between 25-65 years

• Gender : Both male and female

• Subjects having unilateral hemi-paresis.

• Subject with acute, sub acute and chronic 
stroke.

• Ability to understand and follow 
instructions.

Exclusion criteria:

• Any musculoskeletal condition of upper limb 
or fixed contracture.

• Neurological conditions other than stroke.

• Cardio vascular disorder

• Non-consent.

METHOD

Total 10 patients were interviewed to collect 
demographic data including age, etiology; time 
elapsed from the onset of condition and affected 
side etc.Wri�en consent was taken. Before testing 
commencement, all patients were asked to rest on the 
bed with shoes removed for 5 minutes and remain 
comfortable and relaxed. To provide a quite testing 
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environment, all tests were performed in a close quite 
room with natural light from windows.

Procedure: Patients were in supine position 
with arm resting on table, forearm in supination and 
elbow extended. The area of electrode placement was 
cleaned, shaved, and lightly abraded. Electrodes were 
applied to the paretic muscle (Biceps brachii) and 
located the muscle belly by palpation. Then patients 
were asked to do elbow fl exion against maximal 
resistance (Manual resistance applied by therapist) 
with their unaff ected extremity and EMG activity of 
aff ected extremity was recorded. Total ten repetitions 
were given and maximum EMG amplitude was 
selected for data analysis. 

Figure 1: Electrode placement for EMG of Biceps brachii 
muscle

Electrode placement for EMG of Biceps brachii 
muscle:

(A) Recording active: Directly on muscle belly

(B) Recording reference: 3 cm distally from 
recording active electrode

(C) Ground electrode: anywhere between 
recording active and recording reference electrode

STATISTICAL ANALYSIS

STUDY DESIGN: An observational study.

A SPSS version 14.0 windows statistical program 
was used for all data analysis. To determine if muscle 
activity signifi cantly increased during the exercise 
condition, a comparison between the resting baseline 
EMG activity and the EMG activity during exercise 
using paired t tests. The EMG activity during exercise 
minus baseline EMG in biceps brachii 

Muscle was used for data analysis. The level of 
signifi cance was set at p < .05. The rationale for using 
this approach in analyzing the data is provided with 
an interpretation of the results.

RESULTS

The below graph shows number of patients and 
distribution of age in treatment group. The mean for 
the age group is 55.9 years and standard deviation is 
4.24 years. 

 Graph 1 showing number of patients and distribution of 
age(year)

Graph 2 showing Mean and SD for the age group

The below graph 3 and Graph 4 shows mean and 
SD for the EMG amplitude during exercise overfl ow

Graph 3 showing mean and SD for the EMG amplitude 
during exercise overfl ow (mv).                     
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Graph 4 showing MUAP amplitude during exercise 
overflow (mv)

DISCUSSION

This study was carried out to find out the effect 
of exercise overflow on EMG activity in post stroke 
patients. Result of this study showed that there 
is significant effect of exercise overflow on EMG 
activity. This is due to when patient perform resisted 
exercise with their unaffected upper extremity there 
is activation of homologus muscle on affected side. 
Exercising the upper contralateral to hemiparetic 
extremity in patients with CVAs increased the muscle 
activity in the paretic muscles. Increased activity 
in paretic muscles may help strengthen muscles or 
may cause an undesirable increase in muscle tone in 
patients with hemiparesis. Unresisted exercise and 
resisted exercise produced increased contralateral 
muscle activity. This finding is contrary to studies 
of healthy subjects that failed to find significant 
overflow effects with unresisted exercise. Therefore, 
encouraging patients with CVAs to perform all 
the activities they can for themselves with either 
their unaffected or affected extremities may cause 
increased muscle activity of their paretic muscles. 
This activity may have a beneficial or negative effect 
on the patient’s function depending on his muscle 
tone. 

This study is partly supported by the study 
done by Luciane A P Sande de Souza et al in 2014 
they studied the Effect and length of the overflow 
principle in proprioceptive neuromuscular facilitation 
with electromyography results and they found 
that the irradiation effect is present to elicit muscle 
responses at distance, ipsilateral and contralateral 
to the stimulus.7 whereas another study done by Olle 
Lagerquist et al in 2006 stated that isometric training 
given to unaffected limb increase the strength of 
affected limb but there is no effect on spinal reflex 

excitability on affected limb.8     

Limitation of the study: Small sample size. Type 
and site of lesion was not considered. Duration of 
stroke was not taken into consideration.

Further recommendation: further study should 
Aim to find out the correlation of exercise overflow 
with stage of recovery.

Clinical implication: Exercise overflow can be 
used as a therapeutic technique in patients with 
stroke who cannot do exercise with their affected 
extremity due to any reason and to prevent fatigue in 
affected limb. 

CONCLUSION

Exercising the uninvolved extremities in patients 
with CVAs caused significant increase in EMG 
activity in the hemiparetic extremities during the 
exercise. Increased muscle activity through a regular 
exercise program may increase strength of the paretic 
muscle or increase spasticity. Overflow techniques 
with hemiplegic patients should be selectively 
applied by therapists.
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ABSTRACT

Background and Aim: Musculoskeletal pain (MSP) is a painful disorder affecting muscles, tendons 
and nerves caused by activities which are frequent and repetitive or activities associated with awkward 
postures. Data on MSP among teachers in Nigeria are not available. The purpose of this study was to 
determine the pa�ern and risk factors of MSP among secondary school teachers in Kano metropolis. 

Methodology:  A total of 100 participants were recruited using cluster sampling technique in a cross 
sectional survey. The data was obtained using Modified Nordic Musculoskeletal Questionnaire, 
analyzed using descriptive statistics of frequency and percentages and inferential statistics of chi- 
square. Analyses were performed using SPSS version 16. Level of significance was set at p < 0.05.

Results: This study comprised of 61% males and 39% females between the ages of 18-60 years, 72%  
of them  between 26-35 years (mean age=33±0.55). The findings showed that in the last 12 months, 
neck pain (51%) was the most common MSP and in the last 7 days, LBP and hips/thigh/bu�ocks had 
the largest percentages at 31% each. Also, LBP prevented (30%) from ADL. Factors associated with 
MSP include hours/day of working, years of experience and working posture with age having no 
association.

Conclusion and recommendation: Musculoskeletal pain is common among secondary school teachers 
in Kano metropolis. Neck, low back and shoulder pain were the commonest. Increasing years of 
service, working hours and working posture were all major risk factors. 

Keywords: Musculoskeletal pain, Risk factors, Secondary School Teachers.

INTRODUCTION

Pain has been defined as an unpleasant sensory 
and emotional experience associated with actual 
or potential tissue damage or described in terms of 
such damage.1 it is said to be musculoskeletal if it 
originates in the muscles, bones, ligaments, tendons 
and nerves 2 

Musculoskeletal pain (MSP) represents one of 
the most common and important occupational health 
problems in working populations in both developing 
and developed countries, affecting the quality of life 
and causing economic burden. 3 The burden of MSP is 
second only to that of cardiovascular disease.4 

The common cause of MSP in most occupation 
is musculoskeletal disorders5 which are the most 
common cause of severe long term pain and physical 

disability. 6 MSP from overuse affects 33% of adults 
and accounts for 29% of lost workdays due to illness. 
7 In some occupations, it can be caused by many 
factors involving physical, psychological and social 
influences. 8 Advanced ages, female gender 9 working 
with improper position and physically strenuous 
works increases the risks of MSP significantly. 8

School teachers from different populations 
have been seen relative to other occupations to 
report very higher risks of developing MSP. 7 This 
is because sometimes teaching is carried out in a 
way that teachers are placed under unfavorable 
circumstances that stresses their physical, cognitive 
and effective capacity to reach teaching production 
objectives.10 The work tasks of school teachers often 
involves significant use of different varying positions, 
such as frequent reading, marking of assignments, 
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and writing on a blackboard which can make these 
teachers to assume improper postures. 11, 12

Nevertheless, a number of studies have 
determined the pa�ern of musculoskeletal pain 
among secondary school teachers and the frequently 
reported health complaints among them in a Chinese 
study are shoulder pain, neck pain, headache and 
lower back pain. 9, 13  For countries like Saudi Arabia, 
Philippines and Brazil the commonest pa�ern of pain 
are back pain, shoulder pain and then neck pain. 13 
When MSP occurs, it tends to reduce the productivity 
of teachers and as such will reduce output and 
performance. 14

Moreso, identifying the pa�ern and risk factors 
of MSP among secondary school teachers in Kano, 
the most populous state in the country with over 9 
Million inhabitants in the 2006 census 15 will be very 
important and may serve as basis for action and 
further studies.

METHODOLOGY

Study permission was obtained prior to the 
commencement of the study from Kano State 
Secondary Schools Board. The design is descriptive 
cross sectional survey. A cluster sampling was used 
to select participants. Kano metropolis comprised 
of eight (8) local governments, out of which four (4) 
were selected; six private secondary schools were 
randomly selected from the four LGA.

The consent of the teachers who met the inclusion 
criteria of working experience of at least 12 months, no 
congenital anomalies and or previous musculoskeletal 
surgeries was sought and obtained. All the 
participants had their demographic data documented 
and were administered Nordic musculoskeletal 
questionnaire for the assessment of musculoskeletal 
pain. It consists of 39 questions divided into 3 main 
sections: Section 1, socio-demographic data with 5 
questions, Section 2, 27 questions with complaints 
about musculoskeletal pain in different body parts 
and Section 3 assessed risk factors with 7 questions. 
All the questionnaires were retrieved the same day/ 
following day with 100% response rate.

Data Analysis Procedure

Descriptive statistics of frequency and percentage 

was used to describe the pa�ern of MSP. Inferential 
statistics of chi-square was used to determine the 
associations between the MSP at various body parts 
and risk factors such as age, length of working 
duration, working posture. Data obtained was 
analyzed using statistical package for the social 
sciences (SPSS) version 16.0 and level of statistical 
significant was set at p < 0.05. 

 RESULTS 

One hundred (100) secondary school teachers 
participated in this study. The findings were described 
according to socio-demographic factors, symptoms 
distribution in relation to different body parts and 
risk factors.  The participants were between the ages 
of 18-60 years, with 72% between ages 26-35 years. 
Most of them were males (61%) and single (56%) and 
a greater number of them possess Bachelors degree 
(54%), table 1.

Table 1.0: Socio-demographics of the 
participants

Variables                                       n (%)

AGE (YEARS)                                                                        
                                                              
  18-25                                             12(12)
  26-35                                             72(72)
  36-45                                              15(15)
  Above 60 years                           1(1)
  GENDER
  Male                                             61(61)
  Female                                          39(39)
  MARITAL STATUS
  Single                                           56(56)
  Married                                        43(43)
  Divorced                                      1(1)
  Widow                                         0(0)
  QUALIFICATION
  Diploma                                      5(5)
  NCE                                              26(26)
  Bachelors Degree                       54(54)
  Masters                                        11(11)

NCE=National Certificate of Education

Symptoms reported at different body parts in the 
last 12 months and last 7 days are presented in table 
2. In the last 12 Months, neck pain had the highest 
frequency (51%), then shoulder and lower back with 
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43%. While the elbow has the least frequency (26%). In the last 7 days lower back and hips/thigh/bu�ocks had 
the highest percentages at 31%, followed by neck and shoulder pain and the lowest regional symptom was at 
the knee (19%).

Table 2.0: Pa�ern of MSP in the last 12 months and last 7 days

Variables                               No         Yes          n (%)             No         Yes                     n (%)

                                               12 Months                                                          Last 7days
Neck                                      49           51           51(51)            70            30                     30(30)
Shoulder                               57           43           43(43)            70            30                     30(30)
Elbow                                   74           26            26(26)            77            23                     23(23)
Wrists/hands                       60           40            40(40)            75            25                     25(25)
Upper back                          62           38           38(38)            75           25                       25(25)
Lower back                          57          43            43(43)            69           31                       31(31)
Hips/thigh/bu�ocks            66          34           34(34)            69           31                       31(31)
Knees                                    66          34          34(34)             81           19                        19(19)
Ankles                                  60          40          40(40)             75           25                        25(25)

Table 3.0 showed participants that were 
prevented from carrying out activities due to pain 
in the last 12 months. The highest ADL prevention 
was 30% at lower back, while shoulder pain had least 
effect with just 16%.

Table 3.0: Activities of Daily Living Prevention 
over last 12 months

Variables                             No                Yes              (%)

  Neck                                   78                    22              22(22)
  Shoulder                             84                   16              16(16)
  Elbows                                81                  19              19(19)
  Wrists/hands                       81                19               19(19)
  Upper back                         79                 21               21(21)
  Lower back                        70                  30               30(30)
  Hips/thighs/bu�ocks        72                  28              28(28)
  Knees                                  80                  20              20(20)
  Ankles                                 83                 17               17(17)

Table 4.0 shows the work description, many of 
the participants worked 5-8 hours per day (49%) 
and 75% work for 5-6 days per week. Nature of 
work is repetitive and forceful (71%), while posture 
commonly adopted during work was standing (76%). 
Many have worked between 1-5 years (68%) and only 
31% seek medical a�ention with 15 participants (15%) 
seen by a physiotherapist. 

Table 4.0: Work description among teachers

Variables                                 n                                      %

Working hours per day   
1-4                                            13                                      13
5-8                                             49                                     49
9-12                                           30                                     30
12 & above                               8                                        8
Working days per week
1-2                                             4                                       4
3-4                                             4                                       4
5-6                                             75                                     75
Daily                                        17                                     17
Nature of work
Repetitive & forceful             71                                      71
Vibratory                                 25                                      25
Handling heavy loads           4                                         4 
Posture mostly adopted
Si�ing                                       21                                      21
Kneeling                                   3                                        3
Standing                                  76                                      76
Number of years in the working environment
Years of service
1-5                                                 6                                    68
6-10                                                20                                 20
11-15                                                1                                 11
16-20                                               1                                  1
Teachers who were seen for medical a�ention 
Yes                                               31                                    31 
No                                                 69                                   69
Teachers who were seen by a physiotherapist
Yes                                               15                                   15
No                                               85                                    8
5                        
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Table 5 shows association between the various 
risk factors and MSP. Age does not have effect within 
the last 12 months (p value 0.06). There was significant 
association between low back pain and ankle/feet 
pain with respect to working hours per day (p value 

0.00). Moreso, an association was established between 
years/experience in the working environment and 
hand, low back and hips/thigh pain (p value 0.00). 
Working posture was observed to be significant only 
on upper back.          

Table 5.0: Risk factors and musculoskeletal pain in the last 12 months

Variable Neck Shoulder Elbows Hands Upper 
back

Lower 
back Hips/thigh Knees Ankles/feet

Age
X2=7.59          
P=0.06   

X2=10.06
P=0.35

X2=4.78
P=0.85

X2=6.12
P=0.73

X2=7.36
P=0.29

X2=5.82
P=0.12

X2=5.25
P=0.15

X2=4.64
P=0.20

X2=2.71
P=0.45

Working 
hours/day

X2=2.25
P=0.52

X2=13.85
P=0.13

X2=11.36
P=0.25

X2=9.96
P=0.35

X2=9.58
P=0.14

X2=13.26   
P=0.00

X2=1.47
P=0.69

X2=5.37
P=0.15

X2=12.25
P=0.01

Year of 
experience

X2=1.98
P=0.58

X2=8.54
P=0.48

X2=11.05
P=0.27

X2=42.44
P=0.00

X2=11.52
P=0.07

X2=13.32   
p=0.00

X2=8.29
P=0.04

X2=4.55
P=0.21

X2=0.94
P=0.82

Working 
posture

X2=0.93
P=0.63

X2=5.22
P=0.52

X2=1.71
P=0.94

X2=2.20
P=0.90

X2=33.49
P=0.00

X2=0.12
P=0.94

X2=0.36
P=0.84

X2=0.01
P=1.00

X2=0.14
P=0.93

DISCUSSION

The study aimed at identifying the pa�ern and 
risk factors of MSP among secondary school teachers 
in Kano Metropolis. 61% males and 39% females 
participated, with a response rate of 100%. 

Pa�ern of MSPs showed that the highest 
prevalence was neck pain (51%) and low back pain/
shoulder pain (43%), the least pain was at the elbow 
(26%) in the last 12 months. More so, low back pain 
(31%) and neck/shoulder pain (30%) was observed 
to be the highest reported in the last 7 days with the 
least being the knee joint (19%). Relationship between 
occupation and neck pain has been investigated, 
amongst those at risk include academic workers, 
factory workers and secretaries 11 this study is not 
also different as highest prevalence was neck pain. 
In contrast to this, study conducted in Saudi-Arabia 
among female teachers showed that back pain 
(63.8%) was the most prevalent pain site followed by 
shoulder pain (45.4%) and neck pain (42.1%). 16 This 
difference could be ascribed to the study population 
of 240 and most of the female teachers wear high 
heel. In Philippians and Brazil studies, 53.3% of 
secondary school teachers reported back pain while 
shoulder pain and neck pain were 54.4% and 42.1% 

respectively. 9, 13 In Turkey, study reported lower back 
pain (43.8%), neck pain (42.5), upper-back (36.9%) as 
the commonest MSP while wrist(13.4%), hip(8.4%), 
elbow(8%) are least common among the teachers. 17 
Age group 26-35 year, in this study was observed to 
have the highest musculoskeletal pain due to the fact 
that they represent the largest population. This might 
be due to the fact that younger teachers may tend to 
overwork themselves with activities like teaching for 
long while standing and accepting more demanding 
roles unlike elderly teachers that maybe less active. 

LBP is reported to be the major cause of ADL 
prevention (30%), next is hip/thigh/bu�oks (28%) and 
neck pain (22%). The nature of work is repetitive and 
forceful (71%), while the common posture adopted 
during work is standing position (76%). Only 31% seek 
medical a�ention and 15% seen by a physiotherapist. 
This is consistent with a study that reported 12-month 
prevalence of LBP as 55.7%, however only 67.1% of 
them reported minimal disability. 3 Also, LBP was 
reported to have high prevalence among Primary 
School Teachers 3 though the study did not check its 
effect on ADL. 

The most common risk factors associated with 
MSP were hours/days of working, years of experience 
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and working posture. In this study, age is not a risk 
factor in the manifestation of MSP, making it different 
from a study conducted in Hong Kong which reported 
that age has been seen to be related to MSP. Although, 
they blamed their result on the ageing population in 
Hong Kong and Japan9 Contrasting our finding is 
another study18 which found significant connection 
between age (over 40 years) and MSP. The difference 
could be that the majority of our participants are 
relatively young between 26-35 years. 

Working hour/days is associated to developing 
LBP and ankle/feet pain. This can be explained as the 
participants reported the work to be repetitive and 
forceful motions (71%), prolong standing was adopted 
by most and coupled to the fact that majority work 5-8 
hours per day (49%) and working 5-6 days per week 
(75%). This study is similar to study conducted by 3 
which showed that repetitive overhead writing on 
board are risk factors for the development of LBP/
upper limb pain. 19

Years of teaching experience has an association 
on hand pain, lower back and hip/thigh pain 
respectively. This is in agreement with results of 
Chinese secondary school teachers11 and Brazilian 
teachers.14 Prolonged si�ing or standing and repetitive 
motions may contribute to the development of MSP20 
this might be due to the fact that higher number 
acknowledged that the work is repetitive and forceful 
in nature. Furthermore, 68% who have worked 
between 1-5 years have MSP. This is in accordance 
with other studies which stated that younger workers 
who have worked less than 10 years face greater work 
demands, being exposed to risk factors, as they take 
over more activities and tasks in the beginning of the 
career. 11 

Poor posture, either si�ing or standing was 
ranked as second and third major risk factor. This 
included twisting such as turning from the board 
to the class and back again.3 Working posture is 
associated with upper back pain in this study with 
most of the teachers adopting standing posture 

CONCLUSION 

Neck, low back and shoulder were the commonest 
MSP reported among secondary school teachers 
within Kano metropolis. Risk factors includes hours/
day of working, years of experience and working 

posture
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ABSTRACT

Background and Objective: Chronic musculoskeletal pain is of concern to health professionals, 
and impacts quality of life. Neck pain is one of the prolific reasons for decreased productivity in the 
teaching profession in developing countries. Epidemiological data on neck pain in Indian teachers are 
limited.The aim of this study was to find the prevalence of neck pain among school teachers and its 
association with muscular tension, job stress and physical exposure. 

Material and Method: A cross-sectional study was conducted among 300 school teachers in twenty 
randomly selected schools of Belagavi city. Data was collected using a self-administered questionnaire, 
which consisted of three parts, to gather information on demographic data, muscle tension and physical 
exposure. Teacher stress inventory - revised was used to check the level of stress in teachers. Age limit 
for study was 20 to 50 years.Teachers having neck pain other than musculoskeletal were excluded.

Results: Over 53.3% of respondent teachers had neck pain.The prevalence of Neck pain among female 
teachers was much higher than that for males. Job stress was found to be significant predictor on neck 
Pain then physical exposure and muscular tension respectively. 

Conclusion: More emphasis should be given to prevent job stress among teachers as perceived 
muscular tension is associated with increasing level of stress and physical exposure in association with 
neck pain.

 Keywords: Teachers; Neck pain; muscular tension; job stress; physical exposure

INTRODUCTION

Neck pain is common in the general population. 
It is believed to have multifactorial etiology, with 
physical, psychological and individual factor 
playing a role in the development of musculoskeletal 
disorder of neck (1, 2, 3). Many studies have been done 
to show the relation between the above factors and 
musculoskeletal pain disorders(4,5). There is no specific 
criteria used to classify neck pain but the umbrella 
term cervico-brachial disorder has been used to 
describe neck and shoulder musculoskeletal pain (6).

In many theoretical studies it has proposed that 
both physical and psychological factors are associated 
with abnormal muscle activity, measured with 
electromyography (EMG)(7,8). Similarly EMG also 

has been used to check the associations of perceived 
muscular tension and muscle activity (9).

In china, prolonged si�ing and static posture and 
uncomfortable back support and prolonged standing 
have been associated with development of neck/ 
shoulder pain among teachers (10).

Aside from individual factors like age, gender 
social, psychosocial and physiological factors such 
as stress (11), tension(12), depression and job satisfaction 
(11, 13) have also been frequently observed in the 
occurrence of various neck disorders.  Teaching leads 
to stress which affects school teaching performance 
(14). Despite this, the impact of musculoskeletal pain 
specifically within the teaching profession has not 
been given sufficient a�ention in the literature. Not 
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much focused on the risk factors like perceived 
muscular tension, job stress and physical exposure 
associated with musculoskeletal neck pain among 
school teachers has also been done.

Hence aim of the present study was therefore, 
to report on the prevalence of musculoskeletal neck 
pain among school teachers and its association with 
perceived muscular tension, job stress and physical 
exposure in Belagavi city, Karnataka state.

METHOD 

An observational quantitative cross-sectional 
study was conducted among school teachers. A 
self-administered questionnaire was personally 
distributed to 300 school teachers. Clearance was 
obtained from Institutional Ethical Commi�ee. 
Permission to conduct the research in the selected 
schools was sought from school heads. The data was 
collected by the researcher by going to every selected 
school. All the teachers were asked to sign Informed 
consent prior to voluntary of the questionnaire. 

Questionnaire design

Data on demographic characteristics, neck pain, 
muscular tension and physical exposures during 
work among teachers were collected using an 
anonymous self-administered questionnaire, which 
consisted of three parts. The subjects’ demographic 
data was taken that included school name and subject 
teaching. The other important individual factor in 
demographic data was considered as the first part of 
the study and was: 

• Health status (self-rated status of health; two 
categories: very good/rather good and average/rather 
poor/very poor).

• Time used for physical exercise (hours spent 
on average during work days; three categories: daily 
at fixed timing; alternate days or sometime and not at 
all).

• Time used for domestic activities, such as 
child/home care, cooking, gardening, household 
work (hours spent on average during work days; two 
categories: <1 hour and >1 hour).

• Pain assessment: Pain was measured using 
visual analog scale (VAS) by asking the patient to 

mark a point indicating the severity of his/her pain 
on a 0 to 10 cm horizontal scale, where 0 signified no 
pain and 10 signified the worst pain.

The second section assessed the subject’s muscular 
tension experienced during the past month. Questions 
were worded as “have u during the past month, 
experienced muscle tension (for example: wrinkled 
your fore head, ground your teeth, and raised 
your shoulders)?” The response scale comprised 
three categories: low tension (never /few times past 
month), medium tension (a few times a week) and 
high tension (ones or several time a day), which 
were used in statistical analysis. The third section 
was regarding physical exposure. Hear subjects was 
asked as “During the past month have you carried 
out precision work (for example: overhead activity/ 
writing on board, writing on and/or checking books, 
computer work/ or caring load  e.g. books and other 
physical activities like office work which include 
walking, standing or bending)?”. The response scale 
comprises of four categories that is continues for 30, 
20, 15 or in between 10 to 5 minutes per day. Teachers 
were also asked how many lecture they take per day. 
Grading was done as; continues for 30 minutes was 
scored as 4, for continues 20 minutes 3, continues 15 
minutes as 2 and between 10 to 5 minutes continually 
as 1. The score of 4 questions were added and 
multiplied by the number of lectures they take per 
day keeping the maximum lecture taken by a teacher 
per day was 4. The maximum score of the scale was 
64 which was further divided into 3 categories as high 
physical exposure (high exposure to both precision 
and repetitive work) = 44 to 64, medium exposure 
(medium exposure to precision or repetitive work) 
= 22 to 43 and low physical exposure (low exposure 
to both precision and repetitive work) = 1 to 21. The 
fourth part of this study was to see the association of 
neck pain and job stress by Teachers Stress Inventory.  
The Revised Teacher Stress Inventory identified 
the types of stress situations teachers reported. The 
shortened version has 36 items that are rated on a 
5-point Likert scale with seven sub divisions which 
include: role ambiguity, role stress, organizational 
management, job, life satisfaction, task stress, and 
supervisory support. A high score indicates a higher 
degree of stress experienced by the participant with 
the maximum score as 180(15). 
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STATISTICAL ANALYSES

The results were reported as descriptive statistics. 
Prevalence Rate and Prevalence Rate Percentage 
(PRP) was calculated to examine the association of 
neck pain with risk factors like perceived muscular 
tension, job stress and physical exposure using binary 
logistic regression. P value less than 0.05 was said to 
be significant. All analyses were performed using 
SPSS version 19.0. 

RESULTS

Study was a cross sectional one time observational 
study to report the prevalence of neck pain and its 
association with perceived muscle tension, job stress 
and physical exposure. The prevalence rate of neck 
pain was found to be 53.3 % in school teachers.  Neck 
pain Prevalence Rate Percentage (PRP) was calculated 
in three age groups: 20 -30, 31 – 40 and 40 above. The 
Prevalence Rate Percentage (PRP) for the above age 
group was 47.4%, 57.1% and 75% respectively. PRP 
for females was 55.6% compared to male with 33.3% 
(Table 1 and Fig 1) and Health status in Table 2. 

Table 1: Prevalence of Neck pain in School 
Teachers

Age group Gender

21-30 31-40 ≥41 Male Female

PR* 91/190 43/70 33/40 152/270 9/30

PRP** 47.4 57.1 75 55.6 33.3

*Prevalence Rate **Prevalence Rate Percentage

Fig 1: Prevalence of Neck Pain in School Teachers

Table 2: Prevalence of Neck Pain and Health 
Status

Age (y)

Average Good V.Good

PR* 31/50 71/15 62/160

PRP** 60 46.7 60

*Prevalence Rate **Prevalence Rate Percentage

Job stress was highly associated with neck 
pain in school teachers (Table 3). P value was 0.011 
which was highly significant with DF= 2. Perceived 
muscular tension was associated with neck pain with 
P value 0.041 which is significant.  Physical exposure 
association with Neck pain showed p = 0.693 for 95% 
CI, that is not significant. Also Effect (odds ratio) of 
Teachers Stress Inventory on neck pain at different 
level was seen (Table 4).

Table 3: Distributions of the subjects in the 
different categories of neck pain in association with 
the risk factors

Neck pain (n=300)
PR* PRP**

Work related variables
Muscle Tension
Low 20/70 22.2
Medium 107/180 6101
High 33/30 100 P = 0.036
Physical Exposure
Medium 128/26 50
High 32/40 75 P = 0.693
Job Stress
Low 21/70 28.6
Average 29/100 30
Medium 110/130 84.6 P = 0.011

*Prevalence Rate **Prevalence Rate Percentage

Fig 2: Neck pain association with perceived muscular 
tension, job stress and physical exposure in school 
Teachers.
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Table 4: Effect (odds ratio) of Teachers Stress 
Inventory on neck pain at different level

 Level OR 95 CI% P Value

Low 1.0

Average 1.07 0.08-14.49 0.633

Medium 13.75 1.48-127.44 0.021+

DISCUSSION

Sick leave and absenteeism decreases productivity 
at work due to musculoskeletal pain and are costly 
in terms of treatment and individual suffering (9). 
School teachers represent an occupational group 
among which there appears to be a high prevalence 
of neck pain and/or low back pain (10). The prevalence 
rate of musculoskeletal disorders among teacher’s 
ranges between 40% to 95% (16, 17) and self-reported 
musculoskeletal disorders rate to be 39% to 95% (18). 
Present study gave 53.3% prevalence of self-reported 
neck pain in Indian teachers. The difference between 
other studies and this study could be due to different 
population studied or criteria used to defining pain 
definition. 

In the present study females had more prevalence 
of neck pain then men. One of the reasons may be 
that women experienced a higher prevalence of 
musculoskeletal symptoms than men in all body 
regions due to physiological and psychological stress 
(19, 20) (Philips 1977, Fordyce 1982).

This study also analyzed the association between 
physical exercise and neck pain. The results suggested 
that those who practiced physical exercise daily had 
less prevalence of neck pain then those who do some 
times in a week. This could be the result of physical 
exercise exercises can expand or preserve the range of 
motion and elasticity in affected cervical (neck) joints, 
and thus relieve the stiffness that leads to pain (21).

Parnilla and colleagues had stated in their study 
that high work demand were related to high perceived 
stress, which in turn was related to a high perceived 
muscle tension in neck and shoulder region (22). But in 
the present study it was found that job stress was more 
significant than muscular tension and environmental 
exposure.A possible reason for our findings may be 
related to stress-response hyper-stimulation (23). Being 
stressed and/or anxious under high work load every 

day cause the body to produce the stress response 
which secrets stress hormones into the blood stream 
where they travel to targeted spots in the body to 
bring about specific physiological, psychological and 
emotional changes. One of the physiological changes 
that stress response brings about is that it causes the 
muscle in the body to contract (tighten).When stress 
response occurs too dramatically and/or frequently, 
stress response becomes hyper-stimulated, since 
stress hormones are stimulants and causes muscle to 
remain tense and tight for most of its time which may 
lead into muscular neck and back pain in most cases. 
Moreover a recent study has found that psychological 
factors can negatively affect the pain modulation that 
causes stronger pain then normal muscular pain (24). 

Inspite of extensive research on muscular tension 
with neck pain among school teachers there is still 
a dearth of literature available on the same. In this 
study muscular tension was also quite significant. 
Ecological study done by Sauter and Swanson (25) also 
supports the present study report as that state that 
psychological strain produces muscular tension and 
moderates the relation between biomechanical strain 
and musculoskeletal symptoms hence muscular 
tension could be used as an effective method to 
evaluate early signs of neck pain.

A possible association of physical exposure was 
also found in our study as an individual risk factor of 
neck pain. There is limited investigation done on this 
topic for teachers with neck pain. Though study done 
by Devereux and co-workers (26) observed a potential 
interaction between high psychological and high 
physical exposure, in a cross sectional study done 
on both white-collar and blue-collar workers which 
may support our result.In addition another study 
of Chines secondary teachers (27) found a positive 
association between high workload, low colleague 
support, high job stress, low job satisfaction and neck 
pain. Neck pain may also cause teachers to suffer 
adverse mental and physical health issues due to 
variety of job functions (28). Hence more emphasis 
should be given on teacher’s environment and on 
reducing the load of job.

CONCLUSION

Neck pain is a considerable issue in job like 
teachers and may interfere in their quality of life. 
More emphasis should be given to prevent job stress 
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among teachers. Perceived muscular tension was also 
associated with increasing level of stress and physical 
exposure in association with neck pain.
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ABSTRACT  

Background: Osteoarthritis (OA) also called as Osteoarthrosis or degenerative joint diseases; it 
represents a major cause of morbidity and disability. Muscle Energy Technique (MET) claimed to 
be effective for improvement in flexibility and strength. Objective: To study the efficacy of MET on 
quadriceps strength and hamstring flexibility in knee osteoarthritis patients. Methodology: According 
to inclusion and exclusion criteria, 120 unilateral involvement of OA knee patients were s randomly 
assigned into 2 groups, Pre and post-test evaluation of hamstring flexibility with Active knee extension 
test (AKE) and quadriceps strength by Delorme boot were done. Group A had given MET with 
conventional treatment. Results: Statistical analysis indicated more significant improvement in MET 
group for hamstring flexibility (t= 15.66, p< 0.05) and in quadriceps strength (t = 7.60, p<0.05) compared 
to conventional treatment. Conclusion: Both MET and conventional treatment improves hamstring 
flexibility and quadriceps strength but MET was more effective for the improvement of hamstring 
flexibility and strength in OA knee patients.

Keyword: AKE, Delorme boot, hamstring flexibility, knee osteoarthritis, MET.

INTRODUCTION

Osteoarthritis (OA) also called as an 
Osteoarthrosis or degenerative joint disease, it is the 
most common form of chronic disorder of synovial 
joints.1OA is more common after 40 years in women 
than men but the prevalence increases dramatically 
with age. Global Burden of Disease in the year 2000 
suggested that OA is the 4th leading cause of Years 
living with disability (YLD) at global level.2 OA is 
marked mainly by two localized pathological features: 
the progressive destruction of articular cartilage and 
the formation of bone at the margin of the joint.3 The 
exact aetiology is still unknown but multiple factors 
like age, sex, obesity, genetic, bone density, cigare�e 
smoking, local factors and joint location having a 
major effect on Osteoarthritis.4 

In patients with OA knee, pain would be the 
earliest symptom, and weakness in the quadriceps 
muscle compared to healthy persons.5 quadriceps 
muscle weakness may contribute to the substantial 
functional deficits that occur with disease progression. 

Some researcher stated that quadriceps weakness 
may result from the pain of osteoarthritis, however, 
some have suggested that quadriceps weakness 
preceded the onset of knee osteoarthritis and 
considered to be the risk factor for the development 
of knee osteoarthritis particular in women.6 

Individuals with OA knee joint commonly display 
marked weakness of the quadriceps muscles, with 
strength deficits of 20 to 45% compared with age and 
gender-matched controls.7 Muscle tissue Flexibility 
defined as the ability to move a single joint or series 
of joints smoothly and easily through an unrestricted 
pain free ROM.3  but in people with osteoarthritis 
of the knee joint, the flexion and extension range of 
motion is particularly reduced. This can be due to 
damaged articular cartilage, pain avoidance, loss of 
extensibility of the capsule surrounding the joint and 
loss of extensibility of the muscles acting over the 
joint, here in OA knee hamstrings having a major role 
in developing arthrogenic changes and it leads to the 
development of contracture, which gradually falls 
into the loss of hamstring flexibility.8

DOI Number: 10.5958/0973-5674.2016.00080.0 



      Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      41

The physiotherapist plays an important role 
in the health care process of the patients with hip 
and knee osteoarthritis.5 Quadriceps strengthening 
has traditionally been an important component of 
exercise programs for knee Osteoarthritis.9Despite 
of the benefits of exercise and the various modalities’ 
limitations, have necessitated the pursuit of advanced 
techniques like Muscle energy technique.  Muscle 
energy technique (MET) is a manual technique 
developed by osteopaths that is now used in 
many different manual therapy professions like in 
physiotherapy, massage therapy and athletic training 
centers.MET  is claimed to be effective for variety 
of purposes, including lengthening a shortened or 
contractured  muscle, strengthening of muscles, as a 
lymphatic or venous pump to aid the drainage of fluid 
or blood, and increasing the range of motion (ROM) 
of a restricted joint.10  MET may produce increase in 
muscle length by a combination of creep and plastic 
change in the connective tissue an increase in the 
flexibility after muscle energy technique occurred 
due to biomechanical or neurophysiological changes 
or due to an increase in tolerance to stretching.11 

Osteopathic physician Sandra Yale have stated that 
MET can be used in older patients who may have 
severely restricted motion from arthritis or who 
have bri�le osteoporotic bones.12So, the purpose of 
the study is to find out efficacy of muscle energy 
technique on muscle strength and flexibility in knee 
osteoarthritis patients.

METHDOLOGY

Study design: Experimental study.

Study se�ing: Various physiotherapy centres.

Sampling technique: Simple Random sampling.

Study duration: 3 weeks protocol, 5 days/week

Study sample: 120 OA knee patients were 
randomly and equally divided in two groups.

• Group A (MET): 60 – OA knee patients 

• Group B (Control): 60 – OA knee patients

• Inclusion criteria:

1. OA knee patients with unilateral involvement. 

2. OA knee patients with X-ray findings showing 
grade I to III.

3. Both the genders will be included.

4. Age group between 40 to 60 years. 

• Exclusion criteria:

1. History of any known cardio respiratory or 
neurological conditions.

2. Fractures or any other orthopaedic condition in 
treatment limb. 

3. Tumours in the area of treatment.

4. Recent under gone surgery or any acute 
inflammatory problem.

5. Any hearing or visual defects.

6. The patients who are not co-operative during the 
study.                                  

METHOD

• The proposed title and procedure was being 
approved by ethical commi�ee members and wri�en 
consent was taken from patients, who fulfilled the 
inclusion and exclusion criteria, and all patients were 
explained briefly about the aims and objectives of the 
study, health benefits of the exercises and about the 
procedure of measuring knee extension ROM and 
quadriceps muscle strength was explained. 

• After that patients were randomly assigned 
into 2 groups so that each group consisted 60 
patients.Each subject’s knee extension ROM and 
quadriceps strength were recorded before starting 
the study.

• Group A were given MET for hamstring 
flexibility and muscle strength, where Group B were 
kept as control group. 

MEASUREMENT PROCEDURE

1. Active knee extension test:13

i. The subject was in supine position with the 
hip flexed at 90° and the knee flexed. A wooden 
cross bar was used to maintain the proper position 
of the hip and the thigh. The testing was done on 
the affected extremity and subsequently, the other 
extremity was strapped down to the table. 

ii. The fulcrum of the goniometer was cantered 
over the lateral condyle of the femur with the 
proximal arm secured along the femur using the 
greater trochanter as a reference. The distal arm was 
aligned with the lower leg using the lateral malleolus 
as a reference.
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iii. The hip and knee of the extremity being 
tested were placed into 90° flexion with the anterior 
aspect of the thigh in contact with the horizontal 
cross bar frame at all times to maintain the hip in 90° 
flexion.

iv. The subject was then asked to extend the right 
lower extremity as far as possible until a mild stretch 
sensation was felt. A universal goniometer was then 
used to measure the angle of knee extension.

Figure: 1: Measurement of active range of  knee extension: 
starting position                                                                                          

Figure 2: Measurement of active range of knee extension: 
end            

Quadriceps strength test: 14, 15

i. The patients were in a high si�ing position.

ii. A Delorme boot was strapped to the affected 
foot of the leg to be tested and random metal weight 
were a�ached to boot.

iii. Than patient were asked to extend the 
knee with weight without any difficulty. After each 
successful performance, the weight increased until a 
failed a�empt occurred. So previous weight of failed 

a�empt were noted as 1 RM (Repetition Maximum) of 
that patient. 

TRAINING INTERVENTION

1. Group A:

* Muscle Energy Technique (MET) for 
hamstring flexibility and quadriceps strength.

• Isometric contraction was held for 10 
seconds and then slight stretch for 30 seconds was 
maintained.

• 4 contractions per treatment with 3 seconds 
rest between each contraction.

• 5 days/week

• 3 weeks protocol

* Conventional Treatment.

• Static quadriceps exercise

• Vastus Medialis obliques exercise

• Straight leg raising

2. Group B:

* Conventional Treatment.

• Static quadriceps exercise

• Vastus Medialis obliques exercise

• Straight leg raising

• 5 days/week 

• 3 weeks protocol

Muscle energy technique:12

i. Agonist contract and relax which is one of the 
MET technique was used in this study. For that the 
supine patient fully flexes the hip on the affected side. 
The flexed knee was extended by the practitioner to 
the point of resistance (identifying the barrier). 

ii. The calf of the treated leg was placed on the 
shoulder of the practitioner, who stands facing the 
head of the table on the side of the treated leg. The 
practitioner’s one hand holds the treated leg’s thigh to 
maintain stability when the barrier is being assessed. 
The other leg was stabilized with the stabilizing belt. 
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iii. The patient then asked to a�empt to 
straighten the lower leg (i.e. extend the knee) utilizing 
the antagonists to the hamstrings (quadriceps), 
employing 20% of the strength in the quadriceps. This 
was resisted by the practitioner for 7-10 seconds. 

iv. Appropriate breathing instructions had 
given. The leg was then extended at the knee to 
its new hamstring limit, after that passive stretch 
should be hold for 30 sec, followed by relaxation the 
procedure is then repeated.

Figure 3: MET application: 

RESULTS 

Means and Standard Deviation (SD) were 
calculated as a measure of central tendency and 
measure of dispersion respectively. Comparison of 
active knee extension ROM and quadriceps strength 
for within group comparison done by paired t test. 
Between group comparison for active knee extension 
ROM and quadriceps strength was analysed by 
unpaired t test.

Table 1: Age, Height, Weight distribution of 
Group A and B:

AGE 
(years) HEIGHT(cm) WEIGHT 

(kgs)

MEAN(A) 53.03 156.72 69.92

MEAN(B) 50.96 156.61 69.05

Table 2: Gender distribution of all participants.

Gender Group A Group B TOTAL

Male 24 22 46 (38.33%)

Female 36 38 74 (61.67%)

 Table 3:  Pre-post difference in ROM after treatment for Group A and B:

Variant
Group A  (mean ± SD)

t  value P value Result
Pre Post

ROM(in 
degrees)(A)

117.33 ±8.61
147.50 ±15.03 17.60 <0.05 HS

ROM(in 
degrees)(B) 113.83 ± 9.22 116.16 ± 8.94 4.99 <0.05   

S

Table 4: Pre-post difference in strength after treatment for Group A:

Variant
Group A  (mean ± SD)

t value P value Result
Pre Post

 Strength(kgs)(A) 1.89 ± 0.64 2.68 ± 0.65 11.90 <0.05 HS

Strength(kgs)(B) 1.82 ± 0.64 2.00 ± 0.66 4.12 <0.05  S

Table 5: Shows inter group comparison of ROM between Group A and Group B:

Group A 
difference of 
ROM(in degrees)

Group B 
difference of 
ROM(in degrees)

t value P value Result

Mean±SD 30.16 ±13.27 2.33 ±3.62 15.66 <0.05 HS
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Table 6: Shows inter group comparison of Strength between Group A and Group B:

Group A 
difference of 
strength(Kgs)

Group B 
difference of 
strength(Kgs)

t value P value Result

Mean±SD 0.79±0.51 0.18±0.34 7.60 <0.05 HS

DISCUSSION 

The review of the existing literature regarding the 
role of MET in improving hamstrings flexibility and 
quadriceps strength reveals significant  improvement 
compare to conventional treatment(control group). 
The current study was undertaken to see the efficacy 
of MET on the hamstring flexibility and quadriceps 
strength in patients with OA knee.

            However, in comparison of the pre and the 
post-test value of AKE and quadriceps strength shows 
a significant improvement in both the groups but 
among them MET group showed highly significant 
technique to improve AKE  as well as quadriceps 
strength. And there were no any drop out ratio all 
the patients have completed study duration. S Trudel 
and Uhthoff commented that arthrogenic changes 
occur in the knee as period of immobility increases 
which leads to the development of a contracture 
and loss of knee extension, the hamstring muscles in 
particular may play a role in this limitation.16 where 
as Duncan A reid et al and Lisa  C White et al., also 
supported that OA knee patients having short length 
of hamstring muscle.17 where Tibor et al and Adegoke 
et al., also have found that isometric peak torque of 
both quadriceps and hamstring is increased with knee 
OA than those of the age matched controls.18 

Conventional treatments are available to deal 
with complications of OA patient and in the present 
study’s result conventional treatment showed 
significant improvement but when it was compared 
with MET’s result that changed the whole picture as it 
showed highly significant result in 3 weeks protocol. 
MET researchers like Wassim M. et al., stated after 
investigation and comparison of the influence of 
Muscle Energy Technique (MET) and Eccentric 
Training (ECC) on hamstring flexibility and indicated 
that there were more significant improvement in 
hamstring flexibility in MET than ECC in normal 
collegiate students.13 where Ballantine et al., also   
observed that Muscle energy technique produced an 
immediate increase in passive knee extension.19 

  Handel et al., identified significant increases in 
hamstring flexibility along with an increase in passive 
torque (increase in force used to stretch the hamstring) 
after a contract-relax exercise program.20 and Wallin 
et al., also claimed that contract-relax techniques were 
more effective than ballistic stretching for improving 
muscle flexibility21

 Magnusson et al., and Halbertsma et al., 
demonstrated that increased muscle extensibility was 
a�ributed to use of increased torque. A visco-elastic 
change would have been evident if increased muscle 
length was achieved using a constant torque (force of 
stretch).20

Some authors have speculated on the neurological 
mechanisms that may produce increased range of 
motion of a joint after MET. Kuchera

 
a�ributed the 

effectiveness of MET to the inhibitory Golgi tendon 
reflex. This reflex is believed to be activated during 
isometric contraction of muscles, which is claimed to 
produce a stretch on the Golgi tendon organs and a 
reflex relaxation of the muscle.22.Handel et al.,

 
suggest 

that an increased stretch tolerance is a possible 
mechanism behind the increased ROM seen in their 
study after the contract-relax exercise program.21

Chaggar rupinder singh et al., claimed that 
application of post isometric relaxation muscle 
energy technique provides strengthening effect on 
the quadriceps muscle in college student.23 where 
in present study result also showed that quadriceps 
strength increase after the isometric contraction. 
So here, in agonist contract and relax technique, 
isometric contraction of quadriceps muscle leads to 
its strengthening, Increased hamstring flexibility will 
improve patient’s quality of life in patients with 
knee osteoarthritis.

CONCLUSION 

The result of the present study showed that 
subjects belonging to MET group were able to 
increase the hamstring flexibility and quadriceps 
strength compared to the control group. So, it can 
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be further recommended to include in OA treatment 
regime.
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ABSTRACT

Objective: Extubation outcomes during spontaneous breathing trial is be�er with T-Tube+Deep 
breathing exercises OR with Pressure support ventilation+Deep Breathing exercises and do breathing 
exercises help in preventing pulmonary complications? Methodology: a randomized, prospective 
clinical trial. Participants: 40 mechanically ventilated patients with thoracic cancers in an adult 
intensive care unit. Intervention: Randomly the patients were assigned to undergo a trial of 2 hours 
of spontaneous breathing in one of two ways i.e. with a T-tube circuit+ breathing exercises and with 
pressure support ventilation + breathing exercises. Outcome Measures: Successful extubation was 
considered if extubation was performed after the spontaneous breathing trial of 2 hours, and reintubation 
was not required within 48 hours of extubation. PaO2 ,FiO2 , Positive end expiratory pressure, Glasgow 
coma scale, Hemoglobin, Temperature were recorded before starting the trial. Respiratory rate, Heart 
rate, Blood pressure, Tidal volume, PH, PaCo2, PiMax, Oxygen saturation was noted during the trial. 
Chest expansion, Peak expiratory flow rate, Single breath count were also recorded. Results: One: the 
percentage of patients successfully extubated after spontaneous breathing trials was 15% higher with 
pressure support + Breathing Exercises. Two: Reintubation in the T-tube group was associated with 
a dramatic increase in mortality. Three: No patient developed any kind of pulmonary complications 
when extubated with pressure support. Conclusion/Recommendations: Pressure support method 
can be preferred for extubation than T-tube method. The chances of pulmonary complications is 
significantly low when  pressure support + deep breathing exercises is used 

Keywords: Pressure Support Ventilation, T-Tube, Extubation Outcome, Spontaneous Breathing Trials.
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INTRODUCTION

Once a mechanically ventilated patient 
recovers from illness, attempts should be made 
for discontinuation and extubation. We should 
be able to differentiate the patients who could 
tolerate immediate spontaneous ventilation 

from those who needed a gradual transition 
from mechanical ventilation to spontaneous 
breathing. Predictive criteria for weaning are 
a helpful method to evaluate the suit-ability of 
disconnecting a patient from the ventilator 10,14,21,25. 
Because of the simplicity and reliability, rapid 
shallow breathing ratio (i.e. breathing frequency 
to tidal volume f/VT), seems to be the most useful 
parameter for measuring this suitability25. 2 
hour T-tube trial of spontaneous breathing is 
an important test for selecting the patients who 
were ready for extubation, but sometimes there 
are chances of extubation failures, (i.e., the 
percentage of patients who must be reintubated) 
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because during intubation, pulmonary complications 
often occur in thoracic cancer patients, Pulmonary 
complications cause problems during intubation 
period. Patients with chronic obstructive pulmonary 
diseases, obesity, advanced age, heavy smokers, 
and cardiovascular diseases are highly predisposed 
to develop such complications & often severe 
morphological & functional alterations of the lungs 
were also observed17.

Post extubation, the pulmonary complications are 
being prevented till now by early use of antibiotics, 
early ambulation, prophylactic treatment by heparin, 
intermi�ent positive pressure breathing, blow bo�les, 
continuous positive airway pressure, etc. Chest 
physiotherapy, deep breathing exercises and incentive 
spirometry along with other treatments also play an 
important role in preventing these post extubation 
pulmonary complications. Many studies in the past 
have proven the efficacy of chest physiotherapy17. 

Despite many studies, some doubt still 
remains as to which is the appropriate method 
of extubation and what is the role of deep 
breathing exercises in the prevention of 
pulmonary complications in thoracic cancer 
patients. Presence of an endotracheal tube 
causes an increased work of breathing and may 
put an extra load for some patients breathing 
through the T-tube circuit and this may result 
in poor tolerance of the trial. Pressure support 
ventilation counteracts this extra work imposed 
by breathing through an endotracheal tube. The 
level of pressure support required to decrease the 
work of breathing is 7 to 8 cm H2O3,9,19.

Successful extubation rates after trials of 
spontaneous breathing depend on the percentage 
of patients failing the trial and on the percentage 
of patients who needs reintubation. The added 
stress imposed by T-tube trials could increase 
trial failure rates. On the other hand, the reduced 
work of breathing due to pressure support can 
lead to extubation of those patients who are only 
marginally able to sustain spontaneous breathing 
and therefore a higher reintubation rate would 
be expected2. If the above hypothesis is true, 
the rate of successful extubation after trials of 
spontaneous breathing with T-tube or pressure 
support remains the same.

The aim of the study was, which group showed 
be�er extubation outcome during spontaneous 
breathing trials with T-Tube+Deep breathing 
exercises/ Pressure support ventilation+Deep 
Breathing exercises and do deep breathing exercises 
help in preventing pulmonary complications? 

MATERIALS & METHOD

Design 

The study was conducted between January 
2011 and September 2011 in medical-surgical 
intensive care units in Rajiv Gandhi Cancer 
Institute and Research Center Rohini New Delhi 
85 India. The study population consisted of 40 
patients suffering from different types of cancers 
post chemotherapy and post radiotherapy, who 
received mechanical ventilation for more than 
48 hours before the spontaneous breathing trial 
was performed. Patients were randomly assigned 
using a random-number table to undergo the trial 
of spontaneous breathing in one of two ways: with 
a T-tube circuit+ Deep Breathing Exercises or with 
pressure support ventilation of 7 cm H2O + Deep 
Breathing Exercises. The patients were allocated to 
the two groups in a blinded fashion using opaque, 
sealed, numbered envelopes, which were opened 
only after the patient fulfilled all of the inclusion 
criteria. Randomization was performed by permuted 
blocks according to the study centre.

Participants

For enrollment in the trial, the patients had 
to have an improvement or resolution of the 
underlying cause of acute respiratory failure: 
adequate gas exchange, as indicated by a partial 
pressure of arterial oxygen (PaO2) higher than 60 
mmHg, breathing a fraction of inspired oxygen 
(FIO2) 0.40 with a positive end-expiratory pressure 
of 5 cm H2O, a Glasgow Coma Score higher than 
13,temperature below 380 C, a hemoglobin level 
above 10 g/dl with no further need for sedative 
agents. The attending physician consent that the 
patient is in stable condition and can be weaned 
from the ventilator is necessary. Patients with a 
tracheostomy were excluded from the study.Total 
40 patients participated,30 were male and 10 were 
female. In the male group,18 were extubated 
using Pressure support and 12 were extubated 
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using T-Tube. In the female group, 04 patients 
were extubated using Pressure support and 06 
were extubated using T – Tube. Patients between 
the age group 18 to 70 years were included in the 
study The study was approved by the Ethics 
Committees of the Rajiv Gandhi Cancer Institute 
& Research Centre Rohini New Delhi.

Intervention

After enrollment in the study, each patient 
breathed spontaneously for 3 min through a T-
tube circuit, with the FIO2 set at the same level 
as that used during mechanical ventilation. 
Tidal volume and respiratory frequency were 
measured with a spirometer during this period. 
Maximal inspiratory pressure was measured, 
and the most negative value of three efforts was 
selected. Patients underwent a trial of spontaneous 
breathing for 2 hours when they met at least two 
of the following criteria: maximal inspiratory 
pressure less than 20 cmH2O, tidal volume greater 
than 5 ml/kg body weight, and a respiratory 
frequency of less than 35 breaths/min. If a patient 
did not meet these criteria, he or she was evaluated 
daily until the criteria were fulfilled. Prior to the 
trial the patient is taught how to do these exercises.  
Deep Breathing Exercises were given four times 
during the 2 hour trial period i.e. every 30 minutes 
for both of the two groups. 15 repetitions of 
apical, 15 repetitions of costal and 15 repetitions 
of diaphragmatic breathing exercises are given at 
each sitting in lying position with 30 degree head 
up position.

Photo-1: Showing Writes Spirometer For Measuring 
Tidal Volume

Photo-2: Showing Meter For Measuring Maximum Peak 
Inspiratory Pressure,        i.e. (PiMax)  

Photo - 3 : Showing Mechanical Ventilator

Photo 4: Showing Endotracheal Tube : 

Photo-5: Showing Pressure Support    

Photo-6: Showing T - Piece
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Respiratory frequency, heart rate, systolic 
blood pressure, and arterial oxygen saturation were 
measured by pulse oximetry, Chest expansion at 
Axilla, Nipple and Xiphisternum, Peak expiratory 
Flow rate, Single Breath count were recorded every 15 
minutes during the trial of spontaneous breathing. 

If a patient showed signs of poor tolerance at 
any time during the trial, mechanical ventilation 
was reinstituted. Patients who showed no signs 
of poor tolerance were immediately extubated. 
Successful extubation was considered if 
extubation was performed after the spontaneous 
breathing trial of 2 hours, and reintubation was 
not required within 48 hours of extubation.

INSTRUMENTATION:

Wright’s pocket peak flow meter,Tailors 
measuring tape,Nellcor puritan Benne� 190 pulse 
oximeter, Writes spirometer, Mechanical ventilator, 
Pi Max meter, Endotrachial tube set & T piece 

Data Analysis

Data were presented as medians with the 
25th–75th percentile ranges or percentages as 
appropriate. Categorical variables were analyzed 
by chi-square tests, except when small size required 
the use of Fisher’s exact test. Comparison of 
continuous variables among T-tube and pressure 
support groups was performed using Student’s t 
test for variables, with normal distribution and 
the Mann-Whitney U test for variables with non 
normal distribution. Comparisons of continuous 
variables among the following three groups: (1) 
patients who failed a spontaneous breathing trial 
(Trial Failure Group), (2) patients reintubated 
(Reintubation Group), (3) patients successfully 
extubated. 

Successful Extubation Group was made using 
one-way analysis of variance for continuous 
variables with normal distribution and the 
Kruskall-Wallis test for variables with non 
normal distribution. The incremental area under 
the curve was used as a summary statistic for the 
measurements for each patient to compare the 
respiratory frequency, heart rate, systolic blood 
pressure, oxygen saturation, Chest expansion at 
Axilla, Nipple and Xiphisternum, Peak expiratory 

Flow rate, Single Breath count in the trial failure, 
and reintubation and successful extubation groups 
for the 2-h spontaneous breathing trial. 

RESULTS

This study has highlighted three major findings. 
One: the percentage of patients successfully 
extubated after spontaneous breathing trials was 
15% higher with Pressure Support of 7 cm H2O 
+ Deep Breathing Exercises than with T-tube + 
Deep Breathing Exercises. Two: The reintubation 
in the T-tube + Deep Breathing Exercises group 
was associated with a dramatic increase in 
mortality. Three: No patient developed any kind 
of pulmonary complications when extubated with 
pressure support of 7 cm H2O + Deep Breathing 
Exercises. 

Our results showed a significantly higher 
percentage of patients in the pressure support 
group successfully underwent spontaneous 
breathing trials. The findings that spontaneous 
breathing trials with pressure support led to 
higher trial-success rates but not to higher risk 
for reintubation, suggest that some patients fail 
spontaneous breathing trials with the T-tube 
because of the respiratory load imposed by the 
T-tube system, but they can be success-fully 
extubated when this overload is eliminated by 
the pressure support. 

Immediately after discontinuation of 
ventilator support, patients failing a spontaneous 
breathing trial showed respiratory frequencies, 
heart rates, and systolic blood pressures higher 
than patients who tolerated the whole 2-hour 
trial period properly. Oxygen saturations, chest 
expansion at all three levels, peak expiratory flow 
rate, single breath count significantly lowered and 
decreased, leading to a decrease in pulmonary 
complications.

The study has shown that both pressure 
support of 7 cm H2O + deep breathing exercises 
and T-tube+ deep breathing exercises are 
suitable methods for spontaneous breathing trials 
before extubation in ventilated patients without 
difficulty in resuming spontaneous breathing. 
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DISCUSSION

Of the 40 patients, 20 patients were assigned 
to undergo spontaneous breathing trials with T-
tube circuits + deep breathing exercises and 20 
were assigned to pressure support ventilation 
of 7 cm H2O+ deep breathing exercises. The two 
groups were similar with respect to the patient 
characteristics, the indications for mechanical 
ventilation, and respiratory functional 
parameters measured before the trial of 
spontaneous breathing 

17 patients in the T-tube+ deep breathing 
exercises group successfully completed a 2-
hour trial of spontaneous breathing and were 
immediately extubated; 3 of them required 
intubation within 48 hours.19 patients in the 
pressure support+ deep breathing exercises group 
were extubated after a successful 2-hour trial of 
spontaneous breathing, and 1 of them required 
intubation within 48 hours. The percentage of 
patients failing the trial of spontaneous breathing 
was significantly greater when the T-tube+ deep 
breathing exercises were under taken. 

The reintubation rate causing the initiation 
of mechanical ventilation was not different when 
the T-tube and the pressure support groups were 
grouped together. In patients who tolerated the 
trial of spontaneous breathing there were no 
differences between T-tube and pressure Support 
groups regarding ICU mortality.

CONCLUSION

Extubation rate is significantly high with 
pressure support of 7 cm H2O + deep breathing 
exercises than T-tube+ deep breathing exercises. 
The chances of pulmonary complications is 
significantly low when  pressure support of 7 
cm H2O + deep breathing exercises is used rather 
than T-tube+ deep breathing exercises. Pressure 
support of 7 cm H2O + deep breathing exercises 
can be preferred for extubation than T-tube+ deep 
breathing exercises.

Ethics Approval: Rajiv Gandhi Cancer Institute 
& Research Centre, Sector. 5 Rohini. New Delhi 
India ethical commi�ee approved the study and the 
procedures for gaining consent.

Conflict of Interests : I hereby declare that there 
are no interests of conflicts.

Acknowledgement - Nil

Source of Funding - Self

REFERENCES

1. Brochard, L., F. Pluskwa, and F. Lemaire. (1987). 
Improved efficacy of spontaneous breathing 
with inspiratory pressure   support.Am. Rev. 
Respir. Dis. 136:411–415.

2. Esteban,A., Inmaculada, A., Extubation 
outcome after spontaneous breathing trials 
with T-Tube or pressure support ventilation. 
American journal of respiratory and Critical 
Care Medicine.Vol.156:459 -465.

3. Brochard, L., F. Rua, H. Lorino, F. Lemaire, 
and A. Harf (1991). Inspiratory pressure 
support compensates for  the additional work 
of breathing caused by the endotracheal tube. 
Anesthesiology 75:739– 745.

4. Brochard, L., A. Rauss, S. Benito, G. Conti, 
J. Mancebo, N. Rekik, A. Gaspareto, and F. 
Lemaire. (1994). Comparison  of three methods 
of gradual withdrawal from ventilatory support 
during weaning from mechanical   ventilation. 
Am. J. Respir. Crit. Care  Med. 150:896–903.

5. Brochard, L., A. Harf, H. Lorino, and F. Lemaire. 
(1989). Inspiratory pressure support prevents 
diaphragmatic fatigue during weaning from 
mechanical  ventilation. Am. Rev. Respir. Dis. 
139:513–521.

6. Cooper, K. R., and B. A. Phillips. (1982). Effect 
of short- term sleep loss on breathing. J. Appl. 
Physiol. 53:855– 858.

7. Demers,R. R., M. J. Sullivan, and J. Palio�a. 
(1977).  Air flow resistances of endotracheal 
tubes (le�er). J.A.M.A. 237:1362.

8. Esteban, A., F. Frutos, M. J. Tobin, I. Alia, J. F. 
Sotsoma I. Vallverdú, R. Fernández, M. A. dE la 
Cal, S. Benito, R. Tomás, D. Carriedo, S. Macias, 
and J. Blanco, for the  Spanish Lung Failure 
Collaborative Group. (1995). A  comparison 
of four methods of  weaning patients from 
mechanical ventilation. N. Engl. J. Med. 332:
345–350



50        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3                 Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      51

9. Fiastro, J. F., M. P. Habib, and S. F. Quan. (1988). 
Pressure support compensation for inspiratory 
work due  to endotracheal tubes and demand 
continuous positive airway pressure. Chest 93:
499–505.

10. Gandía, F., and J. Blanco.( 1992). Evaluation of 
indexes predicting the outcome of ventilator 
weaning and value of adding supplemental 
in-spiratory load. Intensive Care Med. 18:327–
333.

11. Ishaaya, A. M., S. D. Nathan, and M. J. Belman. 
(1995). Work of breathing after extubation. Chest 
107:204–209.

12. Le Gall, J. R., S. Lemeshow, and F. Saulnier(1993).  
A new simplified acute physiology score (SAPS 
II) based on a European/North American 
multicenter study. J.A.M.A. 270:2957–2963.

13. Lemaire, F., J. L. Teboul, L. Cino�i, G. Gio�o, F.   
Abrouk, G. Steg, I. Macquin-Mavier, and W. M. 
Zapol.  (1988). Acute left ventricular dysfunction 
during  unsuccessful weaning from mechanical 
ventilation.  Anesthesiology 69:171–179.

14. Mohsenifar, Z., A. Hay, J. Hay, M. I. Lewis, and 
S. K. Koerner. (1993). Gastric intramural pH as 
a predictor of  success or failure in weaning 
patients from mechanical  ventilation. Ann. 
Intern. Med. 119:794–798.

15. Ma�hews, J. N. S., D. G. Altman, M. J. Campbell, 
and P. Royston.(1990). Analysis of serial 
measurements in  medical research.B.M.J. 300:
230– 235.

16. MacIntyre, N. R. (1986). Respiratory function 
during pressure support ventilation. Chest 89:
677–683.

17. Neeraj,V., July-Sept (2009).Effect of deep 
breathing  exercises and incentive spirometry 
in the prevention of post operative pulmonary 
complications in the patients of cancer esophagus 
undergoing  esophagectomy.I.J.P.O.T. Vol.3, No. 
3: 60-67.

18. Neeraj,V., Jaswant,S., Seema,K. April-June 
(2012). Extubation outcome after spontaneous 
breathing trials with T-tube or pressure 
support  ventilation.I.J.P.O.T. Vol.6,No.2:86-
89.

19. Nathan, S. D., A. M. Ishaaya, S. K. Koerner, 
and M. J. Belman.(1993). Prediction of minimal 
pressure support  during weaning from 
mechanical ventilation. Chest 103:1215–1219.

20. Pavlin, E. G., R. H. Holle, and R. B. Schoene. 
(1989). Recovery of airway protection compared 
with  Ventilation in humans after paralysis with 
curare.  Anesthesiology  70:381–385.

21. Sassoon, C. S. H., and C. K. Mahu�e. (1993). 
Airway occlusion pressure and breathing 
pa�ern as predictors  of  weaning outcome. Am. 
Rev. Respir. Dis. 148:860–866.   

 22. Shapiro, M., R. K. Wilson, G. Casar, K. Bloom, 
and R. B.Teague.(1986). Work of breathing 
through Different  sized endotracheal tubes. 
Crit. Care. Med. 14:1028– 1031.

23. Tobin, M. J., W. Perez, S. M. Guenther, B. J. 
Semmes, M. J. Mador, S. J. Allen, R. F. Lodato, 
and  D. R. Dan�ker. (1986). The pa�ern of 
breathing  during successful and unsuccessful 
trials of weaning   from mechanical ventilation. 
Am. Rev. Respir. Dis.            134:1111–1118.

24. Wright, P. E., J. J. Marini, and G. R. Bernard.(1989). 
In vitro versus in vivo comparison of 
endotracheal  tube airflow resistances.Am. Rev. 
Respir. Dis. 40:10– 16.

25. Yang, K., and M. J. Tobin. (1991). A prospective  
study of indexes predicting outcome of trials of   
weaning from mechanical ventilation. N. Engl. J.  
Med.324:1445–1450.



      Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      53

Indian Physiotherapists’ Experience of Learning 
Musculoskeletal Skills Using E-learning Resources: 
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ABSTRACT

Health & well being students in United Kingdom acquire knowledge through blended learning 
approach, involving both classroom learning and using web based educational applications. 
This system of learning is new to Indian physiotherapy students studying in United Kingdom. 
Objectives: This study was conducted to gain the insight into learning musculoskeletal skills using e-
learning resources, to determine the barriers encountered and to gain an understanding of the approach 
used to facilitate the use of e-learning resources in Indian healthcare education system. Method:  Face 
to face, semi-structured interviews were conducted with Indian students enrolled in the MSc Applying 
physiotherapy course at Sheffield Hallam University, UK. A qualitative approach was used to analyze 
the data.  Result: This approach to learning provides wide range of information about any given topic, 
it promotes evidence based learning and continuous professional development by providing access to 
up to date information and researches in the field of physiotherapy, it promotes self – paced learning 
and it is time saving. Participants’ responses elicited issues addressing the need for practical sessions 
for learning hands-on skills, direct feedback from the tutor, lack of tutor-peer interaction and support, 
restricted access to paid databases and study materials, personal inclination towards particular 
learning style and technical challenges. Participants recommended strategies to overcome barriers such 
as incorporating online group discussion sessions into the modules, upgrade access and availability of 
the e-learning materials. Peer review further supports the reliability of the data analysis.

 Keywords: E-learning, Musculoskeletal skills, Physiotherapy, Healthcare education.

INTRODUCTION 

Expeditious progress in technology has impacted 
profoundly on the system of learning 1.  E- Learning 
refers to utilizing internet to augment the knowledge 
and practice, interact with the learners to gain 
assistance in the process of learning with the sole 
purpose to acquire deeper knowledge and wide 
range of up-to-date information thus improving the 
overall learning experience 2,3. 

Health care sector focuses on innovational 
academic learning approach to instigate continuous 
learning1. Academic field of health care profession 
was introduced late to e-learning system 4. However 
with rapid growth of internet professionals are 
showing high interest in e-learning because of its 

convenience 5, 6.  

Recently in United Kingdom e-learning is being 
considered as a highly desirable approach to meet 
learning needs of pre-registered health care students 
and for continuous professional development of 
National Health Services staff 7. In India, the education 
program in the health care sector still continues to 
be mainly delivered through face to face learning. 
Although e-learning is not globally acknowledged 
as a favorable learning mode, it shows a path which 
assists in overcoming the obstructions in learning, 
confronted by the health care professionals 7. 

In recent years Health care professionals are 
finding E-learning resources advantageous for case 
based learning8 and problem based learning 9. It’s a 
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source of easy, widespread and up-to-date educational 
and professional information10. Continuous learning 
for health care professionals can further intensify the 
personal-professional development and expertise, 
and can also provide formal acknowledgement of 
the specialized skills 11. Time saving factor, online 
discussions, improved access to study resources are 
other reported advantages of e-learning 12.

Concern has been raised as adapting to e-learning 
could prove time consuming 13. E-learning is also 
criticized for eliminating interaction with tutor and 
peer 14. Also this approach to learning cannot address 
all areas of physiotherapy such as learning hands-on 
skills 14.

Dyrbye et al 2009 and Peacock et al 2007 
identified inadequate computer operating skills, 
time commitments, preference of learning style and 
interrupted flow of communication as the barriers 
to e-learning. Fear triggered by lack of required 
skills and knowledge about the technology has been 
identified as one of the greatest barrier 16. On the 
other hand strategies like time management, online 
communication etique�e, computer competence have 
been suggested to facilitate e-learning 15. 

Effectiveness of any learning program depends 
mainly on the experience reported by its users. 
Few studies have been conducted to identify how 
practically physiotherapists embrace e-learning 
17. Studies of Peacock et al 2007, Moore et al 2006 
and Mathur et al 2005 focused on perception of 
physiotherapists about e-learning; however the 
study population was Non-Indian so it is not 
legitimate to extrapolate the study findings to Indian 
physiotherapists who come from a different learning 
background. Thus the aim of conducting this study is 
to explore the perception of Indian Physiotherapists 
studying in UK about e-learning, highlight chief 
barriers and to determine ways to optimize successful 
implementation of e-learning in Indian physiotherapy 
curriculum. 

MATERIALS & METHOD

Study Design: This is a qualitative study where 
phenomenal approach to research was considered as 
it focalizes on exploring lived experience of several 
people about a concept or phenomenon 19. 

Sampling: Purposeful sampling method was 
utilized as it involves the selection of information 
rich sources 20. It allows studying broad range of 
subjects with different level of experience, distinctive 
knowledge or proficiency 21. 

A list of students enrolled in MSc Applying 
Physiotherapy program in January 2011 and 
September 2011 cohort was derived. On behalf of the 
researchers an e-mail invitation with the information 
sheet was sent to the students by the administration 
staff of Sheffield Hallam University. Students with 
less than 6 months experience were excluded as 
they might have insufficient exposure to e-learning. 
Participation in the study was autonomous. On 
meeting the participants were given a standardized 
explanation regarding the study. 

Data Collection: Face to face interviews 
were conducted. Topic guide included a mix of 
predesigned structured and semi structured open-
ended questions. Structured questions gathered 
details like age, demographic data, and level of 
computing skill. Open-ended questions focused on 
ease of access, benefits, expectation and satisfaction 
of e-learning further encouraging the participants to 
provide detailed information on the topic 22. 

Pilot study was conducted to acquire vital 
information regarding aspect of study demanding 
improvement 23. After three pilot interviews, 
amendments were made in the topic guide to improve 
its content validity. This data was not included in the 
main study. Data saturation method was used to 
determine sample size; it’s an appropriate method 
for researches in which suitable sample size is the 
outcome of extent and distribution of perception 
24. With the progress of the study new themes and 
categories stopped emerging, thus the data saturation 
was reached resulting in sample size of 7. 

Data Analysis: Transcribed interviews were read 
several times to derive themes relating to the positive 
and negative aspects of e-learning. Framework 
approach was used for data analysis; allowing data 
collection and analysis to be done simultaneously 25. 
Peer review and member checking targeted reliability 
and validity issues respectively 26,27.
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RESULT 

Table 1: Shows the demographic data of the participants 

PARTICIPANTS P1 P2 P3 P4 P5 P6 P7
AGE 25 26 24 26 25 25 25
SEX M M M F F M F
PREVIOUS ONLINE COARSE 0 0 0 0 0 0 0
ONLINE SKILLS I I I I I I I

P = Participants;  Online skills = Novice , Intermediate , Advanced

Outline of results presented in this section is 
extracted from the theme summaries and includes 
true quotations from the interview transcripts shown 
as participants’ coded name.

1. ATTITUDE TOWARDS E- LEARNING: 
Participants acknowledged a range of advantages of 
e-learning. 

Many participants acknowledged the time saving 
element of e-learning that helped them in acquiring 
wide range information in short time. 

“Well as I said that strength is basically the time 
factor, it saves a lot of time and in a small duration 
you can gather a lot of information pertaining to the 
topic that you want to get” (P2)

Few participants appreciated e-learning for the 
fact that there are no time boundaries to learning. 
Some participants appreciated self-paced learning 
nature of this mode of learning. The comment from 
the participant illustrates their independence of self-
selection of the study topic anytime in an e-learning 
environment.

“When I don’t want to learn a topic, I have that 
freedom to pick another topic and learn that and 
probably look through other things. (P4)

One participant also acknowledged it as a suitable 
learning approach for slow learners.

Some participants reported that e-learning is 
an easy accessible and easily available learning 
resource. 

“When I need to rush for my class or when I have 
something to give a quick look to I think e-learning is 
the best tool you have at that time” (P1)

Participants reflected on e-learning from both 
positive as well as negative perspectives. Positively, 
they appreciated the use of e-learning in providing 
new detailed information, such as: 

“I mean I just like… got a chance to update 
myself, got a chance to learn new things. I have 
gained huge knowledge, it has made me be�er” (P7)

However few participants also reported that the 
information available online is vast and vague. 

2. NEED FOR BLENDED APPROACH: 

Participants recognized that theoretical 
knowledge can be obtained online, while practical 
sessions are important to learn hands-on skills which 
play a vital role in physiotherapy:

“If the others are guiding us or teaching us, 
it would be quite helpful to learn the hands-on 
technique as compared to learning them online” (P3)

However one participant also reported a situation 
to present negative perception of practical sessions.

 “ suppose when we are in class and if a teacher 
or a tutor is doing some technique, sometime the 
drawback is that there are a lot of people around 
and you might not be able to learn the technique 
properly”  (P2)

A common opinion of the participants was 
absence of social interaction which is possible with 
class room learning. Participants reported importance 
of face to face discussions to exchange knowledge and 
assemble on each other’s ideas:

“.... when you sit with the bunch of people and 
discuss, new ideas always come up, new diagnosis 
and treatment protocols come up like that so it is 
always be�er to have combined learning approach 
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rather than just online”  (P7)

Many participants suggested the need for tutor’s 
feedback to correct the clinical practice and optimize 
learning by providing feedback on their practical 
technique:

“The feedback that you get from the tutor on spot 
is very important in my perspective because unless 
and until somebody corrects you, you are always 
going to practice the wrong thing” (P7)

They also demonstrated a focus on the necessity 
of blended learning approach to learning MSK skills, 
which involved both face to face and e-learning 
sessions. 

3. BARRIERS: Participants expressed a diverse 
opinion regarding the barriers encountered. 

Some participants presented awareness about the 
technical issues. Participants reported interrupted 
internet connection as the major technical challenge: 

“You know sometimes the internet connection 
may be slow or there may be some problems with the 
connection. So at times when you really need some 
study materials you might not be able to get it”. (P2)

Participants also reported barriers like poor 
computer access skills; problems regarding 
inaccessibility of blackboard site were also reported.

The e-learning environment presented challenges 
to receive support from the tutor and the peers; and 
establishing interaction with the peers that acted as 
a challenge for the participant to acquire knowledge 
through e-learning. 

“There were times when I did not understand 
anything which was a kind of frustrating because 
you don’t have someone who could provide you with 
proper explanation at that time” (P4)

Delayed response from the tutor was the concern 
reported by one participant.

Participants stated that e-learning method 
was challenging to accustom. Few mentioned the 
preference of traditional system of learning over e-
learning:

“The point that I basically dislike about e-
learning is that we are basically adapted to learning 

from books, so it is difficult to understand the process 
of e-learning.” (P1)

Participants also reported concern on the lack of 
real practical sessions that restricted their learning of 
hands-on skills.

Participants raised an issue about the costing 
and unavailability of certain important databases 
and articles, that becomes a barrier in making use of 
them:

“...but I don’t think that the physiotherapists in 
all the areas of the world are able to use databases as 
most of them are paid, some are only available if you 
are associated with some university” (P5)

4. FACILITATORS: Participants offered 
considerable number of solutions to optimize the 
learning process in e-learning environment.

Upgraded access to study materials: Participants 
grew to acknowledge the need of improvised, easy to 
access and unpaid online study materials:

“If basically all these resources are available 
along with the full text and if they are not paid, it will 
be highly beneficial for the students to understand 
and deal with them more efficiently” (P5)

Participants expressed the absolute 
imperativeness of easily available resources and 
identified importance of self motivation and 
willingness to use online approach to learning by 
developing satisfactory technological skills:

“It was a different kind of experience like I said 
you need a lot of self motivation to do it” (P4)

Few participants reported the need for basic 
interest in computer to be beneficial. Participants 
suggested the essentialness to possess basic computer 
and internet browsing skills to facilitate access to the 
study resources in required e-learning environment.

One participant recognized the significance of 
online group discussions to stimulate information 
exchange.

“There was one experience that I had where 
we used online discussion forums, so it was like a 
video chat kind of a thing, we all shared our ideas. 
It was very interesting because we learned a lot from 
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it. So that was one rare instance when I felt online 
discussion was a must” (P4)

DISCUSSION 

Reflection on Indian physiotherapist’s experience 
of e-learning revealed some chief issues of concern, 
themes derived in this study display uniformity with 
the literature.

Participants reported that e-learning is a flexible 
and desired approach for learning outside the class. 
Researchers have discovered that e-learning is 
beneficial as it offers a degree of flexibility and makes 
learning a self-paced approach1,18,15,28. Students’ 
response in the present study is in line with the 
literature. 

Clark et al 1994 stated that although there is an 
enhanced requirement for academic opportunity in 
NHS, there is reduced scope to discharge the staff 
for a�ending courses thus highlighting the need 
for a flexible mode of learning. E-learning provides 
the flexibility to incorporate education along with 
work30. Derbye et al 2009 reported that 88% of the 
students selected e-learning because of its flexibility 
and convenience, although students had previous 
e-learning experience which might have contributed 
towards their choice. In this study physiotherapists 
were new to this system of learning thus the comfort 
of using e-learning resources is more likely to 
influence their interest. 

In this study responses were inclined in favor 
of blended approach to learning. Blake et al 2009 
assessed the perception of nursing and midwifery 
staff where participants reported a mixed opinion 
on blended learning; found e-learning materials 
valuable and also appreciated the need of informative 
face to face lectures. It has been noticed that not every 
skill can be obtained through e-learning; face to face 
learning amalgamated with e-learning is required 
for effective knowledge delivery1,18,31. Furthermore, 
dissimilarity of response was noticed in this study as 
some participants’ reported it more appropriate for 
receiving theoretical knowledge. As the participants 
are musculoskeletal physiotherapists, it places a 
high demand for the need of practical sessions to 
acquire good hands-on skills. However e-learning 
is considered more desirable for cognitive learning 
32,33,34. Thus the need of accessing the e-learning 

resources might depend on the type of knowledge 
the physiotherapists want to acquire. 

Participants reported technological challenges 
such as interrupted internet access and limited 
computer skills, a barrier. In the study by Mathur 
et al 2005 on Canadian physiotherapists found that 
Physiotherapists with be�er access to computer and 
internet were probably more interested in e-learning.  
All participants in our study had intermediate 
computer skills; however individuals with advanced 
skills might easily access e-learning resources and 
thus take more advantage of the available study 
materials. 

 Researchers have discovered that technical issues 
concerning internet glitches prevent the students 
from making use of the online study materials 18,1,12,15. 
Limited access to the study resources might force 
the learners to presume that these resources might 
be difficult to access or might not be appropriate for 
their field of interest.

Participants encountered difficulty to comply 
with e-learning; the findings demonstrate similarity 
with the literature 18,1,15. In the present study it might 
be related to the hesitation of the participants in using 
e-learning materials because of their adaptation to 
traditional learning system this further explains that 
despite of having the intermediate computer skills, 
they still faced trouble. 

Moore et al 2006 reported, 33% of rehabilitation 
students stated that e-learning assisted in ameliorating 
their computer skills. Although our study did not 
assessed the improvement in computer skills after 
undertaking e-learning, probably the participants 
in this study might have developed confidence and 
improved computer skills sometime after beginning 
the use of e-learning. A supplementary study in this 
field could target on the improvement of computer 
skills after undertaking e-learning. 

Other issue arose was the lack of tutor-peer 
support and interaction. Studies indicate that 
e-learning fails to compensate for the personal 
interactions and discussions offered by face to face 
learning 18,1,28 and presents with difficulty in sharing 
the ideas and acts as a barrier in forming peer 
relationships 15. Participants reported that e-learning 
prevents face to face discussion and there is nobody 
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to provide explanation when needed, which affects 
understanding of the subject. The findings of this 
study comply with the findings of Moore et al 2006 
who reported that 45% of the participants raised the 
issue of feeling disconnected which interfered with 
their process of acquiring knowledge. In our study 
participants were adapted to Indian style of learning 
that focuses on face to face learning thus their 
willingness to accept this new method of learning 
might influence their perceptions. 

Increasing demand of online courses in the field 
of healthcare and research shows that e-learning 
could be implemented successfully 35. This study 
has academic, research and clinical implications. 
This study might promote the use of e-learning in 
India and will provide updated knowledge, which is 
elementary to clinical reasoning and decision making 
and thus is the key to professional development. The 
clinical decisions made by the physiotherapists will 
be backed-up with research evidences 36; thus may 
foster evidence based practice which may intern 
improve the patient centered care. 

Strengths: This study used data saturation method 
to determine sample size; too small sample size fails 
to provide reliable results on the contrary a very large 
sample size involves unnecessary utilization of time 
and funds 37. Hence using data saturation method 
assisted in producing study findings without making 
unnecessary resource utilization. 

Peer review and member checking methods 
were used to target reliability and validity issues 
respectively. Member checking omits inaccurate 
interpretation of participant’s comments thus ensures 
validity of the findings 27. On the other hand peer-
review maximized the reliability of the data analysis 
by minimizing the researcher bias 26. 

Limitations: Batch antecedent to January 2011 
cohort and those infrequent users of e-learning 
resources were not included, thus the study collects 
data from the under-represented population. 
Argument concerning the exclusion of students with 
less than 6 months e-learning experience could be 
raised. As appropriately diverse samples were not 
used, it could be a reason of early data saturation 
further influencing the research findings. 

With in-depth interview, study results cannot 

be generalized owing to small sample size and not 
considering random sampling method 38. Also as 
face-to-face interviews were conducted, participants’ 
responses might be biased to prove themselves 
socially desirable thus affecting the data quality.

For further research in this area we recommend 
considering a qualitative study design with bigger 
and diverse sample size using random sampling 
method; this might help to elaborate on results of the 
present study. 

CONCLUSION 

The results of the study have supplemented 
the benefits of e-learning in context of the Indian 
physiotherapy curriculum. Positive responses and 
interests of participants in using e-learning resources 
indicate that this area of learning demands further 
research. It appears that e-learning will be well adapted 
as an approach in delivering advanced knowledge 
and skills in physiotherapy. It would also promote 
Continuous Professional Development and Evidence 
Based Practice amongst the Indian physiotherapists. 
Indian physiotherapy students appraised the benefits 
of online study resources as an approach to addendum 
with face to face system of learning. It is anticipated 
that e-learning will become amalgamated widely in 
Indian physiotherapy curriculum, but for this to be 
implemented it is fundamental to give considerations 
to the implications of e-learning on knowledge and 
practice of physiotherapy.
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ABSTRACT 

Objective: To find the effect of occupational therapy intervention program using cognitive-perceptual 
and perceptual-motor activities on visual perceptual skills in children with cerebral palsy. Methods:30 
children were selected who were diagnosed as cerebral palsy. All children were administered MOTOR 
FREE VISUAL PERCEPTION TEST, they underwent  occupational therapy intervention program using 
cognitive-perceptual and perceptual-motor activities 5 days a week for 6 weeks. Pos�est evaluation 
was done after 6 weeks following the therapy program. Results: There is statistically significant 
(p value<0.05) difference between pre and post interventions for raw score and perceptual age. 
Conclusion: Occupational Therapy intervention emphasizing on cognitive-perceptual and perceptual 
motor training is effective for improving visual perceptual abilities in Cerebral Palsy children.

Keywords: visual perception, cognitive-perceptual and perceptual-motor activity, cerebral palsy.

INTRODUCTION 

Visual perception is defined as the  p r o c e s s 
responsible for the reception (sensory functions) 
and cognition (specific mental functions) of visual 
stimuli1. Visual perception is a high-order system 
that allows people to perceive a world beyond 
their  bodies and plan a vast range of different 
actions2. Visual perception is highly responsible 
for a child’s interaction with the environment and 
plays a leading role in his/her mental development3. 
Visual perceptual deficits also can influence 
children’s areas of occupation, such as activities 
of daily living, education, work, play, leisure, 
and social participation4. Occupational therapist 
has used concepts from the various disciplines to 
develop guidelines for intervention related to visual 
perceptual dysfunctions in children and adults5. 
Visual perception is major intervention emphasis 
of occupational therapists working with children6. 
Ruf-Bachtiger (1989) has reported the enormous 
importance of evaluating some visual perceptual 
skills, to be�er understand children with visual 

perception problems and to develop more effective 
treatment methods7. As far as our best knowledge, 
there is no documented intervention study addressing 
the above mentioned visual perceptual problem areas 
in a comprehensive way among the children with 
cerebral palsy. 

MATERIAL & METHOD 

This study is an experimental, prospective study 
design.30 participants were randomly selected. 
Baseline evaluation: It was done once the patient 
fulfilled the inclusion criteria. Post intervention: It 
was done after 6 weeks of intervention. 

Inclusion criteria; 

Children with Cerebral palsy who are a�ending 
school & who have good vision.

Both sexes 

Ability to follow general verbal instructions 

Age 4 to 12 years 

DOI Number: 10.5958/0973-5674.2016.00083.6 
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Exclusion criteria 

Children who have poor si�ing balance 

Severe involvement of hand 

Each participant evaluated by MOTOR-FREE 
VISUAL PERCEPTION TEST19 

The MVPT is designed to assess the visual-
perceptual strengths and weaknesses of children 
aged 4 years through 11 years 11 months.

The MVPT is 36 items, individually administered 
multiple-choice test of visual perception. The only 
response required from subject is that, he points to 
one of the four alternatives that he feels is correct 
response. 

Intervention group will be administered 
occupational therapy intervention program using 
cognitive-perceptual and perceptual-motor activities 
5 days a week for 6 weeks8. Post test evaluation was 
done after 6 weeks following the therapy program.

OCCUPATIONAL THERAPY INTERVENTION 
PROGRAM 

Intervention program was developed on the 
basis of therapeutic principles of cognitive perceptual 
training and motor perceptual training.

Spatial relationship

Building blocks

Zigzag puzzles 

Puzzle boards

Dot to dot fun 

Find the biggest and smallest pictures or blocks 

1. PUZZLE

Visual discrimination

Spot the difference  

Matching cards 

Finding the pair 

Le�er search 

Cross odd one 

Figure ground perception

Finding hidden pictures 

Counting from overlapping pictures 

Puzzle boards 

Visual closure

Match the shadow  

Matching complete figures with incomplete 
figures 

2. SHADOW PUZZLE

SPOT THE DIFFERENCE

Visual memory

For visual memory following strategies are used 

Chunking – organizing information into smaller 
units. 

Maintenance rehearsal - Helps the child to hold 
information in his or her short-term memory. 

3. MEMORY GAMES

Also, a set of activities were given from “Training 
activities for visual perceptual skills” published by 
Saera (solutions for learning and research), available 
through internet8.

This individualized intervention program was 
addressing the individual treatment needs of the 
child. Intervention program was carried out for 60 
minutes, five times a week for 6 weeks. At the end of 
6th week, post intervention assessment was done.
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4. FINDINGS

Statistical analysis was done by calculating 
Mean value of raw score, and perceptual age. For the 
purpose of statistical analysis, Perceptual age (year) 

was converted into months. Difference between 
mean of pre and post interventions of raw score and 
perceptual age was found out. Related‘t’ test was 
used to compare pre and post intervention scores 

within the group and between the groups. P value less than or equal to 0.05 was considered as significant. 

TABLE 1) COMPARISON OF RAW SCORES AND PERCEPTUAL AGE PRE AND POST 
INTERVENTION

N Mean S.D t Value P value

Raw score

PRE 30 16.50 5.85
15.0666 0.0001

POST 30 21.23 5.62

Perceptual Age

PRE 30
59.97
(5 Y)

13.10

7.7850 0.0001
POST 30

74.00
(6 Y 2 M)

19.52

TABLE 2) COMPARISON OF DIFFERENCE OF MEAN VALUE OF RAW SCORE IN DIFFERENT 
AGE GROUPS 

AGE GROUP S.NO PRE POST DIFFERENCE MEAN OF 
DIFFERENCE S.D t value P value

4 Yrs- 7 Yrs 11 
months

1 9 13 4

4.29 1.61

1.6451
0.1111

2 8 13 5

3 11 15 4

4 12 14 2

5 10 14 4

6 9 14 5

7 14 17 3

8 17 19 2

9 16 22 6

10 18 22 4

11 10 18 8

12 13 19 6

13 10 15 5

14 22 24 2

15 11 16 5

16 12 17 5

17 24 27 3

8 Yrs- 11 Yrs 11 
months

1 18 24 6

5.31 1.75

2 12 20 8

3 22 28 6

4 21 25 4

5 25 29 4

6 26 29 3

7 26 29 3

8 15 22 7

9 24 28 4

10 24 30 6

11 18 26 8

12 22 26 4

13 16 22 6
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TABLE 2a) COMPARISON OF DIFFERENCE OF MEAN VALUE OF PERCEPTUAL AGE IN 
DIFFERENT AGE GROUPS 

AGE GROUP S.NO PRE POST DIFFERENCE MEAN OF 
DIFFERENCE S.D t value P value

4 Yrs- 7 Yrs 11 
months

1 48 48 0

7.94 5.34

5.2902 0.0001

2 48 48 0

3 48 54 6

4 48 51 3

5 48 51 3

6 48 51 3

7 51 60 9

8 60 65 5

9 57 72 15

10 62 72 10

11 48 62 14

12 48 65 17

13 48 54 6

14 72 80 8

15 48 57 9

16 48 60 12

17 80 95 15

8 Yrs- 11 Yrs 11 
months

1 62 80 18

19.15 6.26

2 48 60 12

3 72 98 26

4 70 83 13

5 83 104 21

6 89 104 15

7 89 104 15

8 54 72 18

9 80 98 18

10 80 108 28

11 62 95 33

12 72 89 17

13 47 72 15
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TABLE 3) COMPARISON OF DIFFERENCE OF MEAN OF RAW SCORE IN QUADRIPLEGIA AND 
DIPLEGIA CHILDREN.

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE OF 

MEAN S.D t VALUE P VALUE

Quadriplegia

1 17 19 2

4.25 1.39

0.7983 0.4341

2 22 26 4
3 10 15 5
4 14 17 3
5 22 28 6
6 16 22 6
7 10 14 4
8 18 22 4

Diplegia

1 18 24 6

4.79 1.58

2 13 19 6
3 26 29 3
4 21 25 4
5 24 27 3
6 16 22 6
7 9 13 4
8 9 14 5
9 8 13 5
10 22 24 2
11 25 29 4
12 10 18 8
13 24 30 6

14 11 16 5

TABLE 3a) COMPARISON OF DIFFERENCE OF MEAN OF PERCEPTUAL AGE IN QUADRIPLEGIA 
AND DIPLEGIA CHILDREN.

TYPE OF
INVOLVEMENT

S.NO PRE POST DIFFERENCE DIFFERENCE OF 
MEAN S.D t VALUE

P 
VALUE

Quadriplegia

1 60 65 5

11.38 7.61

0.3449 0.7338

2 72 89 17

3 48 54 6

4 51 60 9

5 72 98 26

6 57 72 15

7 48 51 3

8 62 72 10

Diplegia

1 62 80 18

12.57 7.94

2 48 65 17

3 89 104 15

4 70 83 13

5 80 95 15

6 57 72 15

7 48 48 0

8 48 51 3

9 48 48 0

10 72 80 8

11 83 104 21

12 48 62 14

13 80 108 28

14 48 57 9
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TABLE 4) COMPARISON OF DIFFERENCE OF MEAN OF RAW SCORE IN QUADRIPLEGIA AND 
HEMIPLEGIA CHILDREN

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE  

OF MEAN S.D t-value P- 
value

Quadriplegia

1 17 19 2

4.25 1.39

0.9226 0.3719

2 22 26 4

3 10 15 5

4 14 17 3

5 22 28 6

6 16 22 6

7 10 14 4

8 18 22 4

Hemiplegia

1 24 28 4

5.13 2.30

2 18 26 8

3 26 29 3

4 12 20 8

5 11 15 4

6 12 17 5

7 12 14 2

8 15 22 7

TABLE 4a) COMPARISON DIFFERENCE OF MEAN OF PERCEPTUAL AGE IN QUADRIPLEGIA 
AND HEMIPLEGIA CHILDREN

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE 

OF MEAN S.D t-value P- value

Quadriplegia

1 60 65 5

11.38 7.61

1.0039 0.3325

2 72 89 17

3 48 54 6

4 51 60 9

5 72 98 26

6 57 72 15

7 48 51 3

8 62 72 10

Hemiplegia

1 80 98 18

15.63 9.24

2 62 95 33

3 89 104 15

4 48 68 20

5 48 54 6

6 48 60 12

7 48 51 3

8 54 72 18
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 TABLE 5) COMPARISON OF DIFFERENCE OF MEAN OF RAWSCORE IN HEMIPLEGIA AND 
DIPLEGIA CHILDREN.

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE OF 

MEAN S.D t-value P-value

Hemiplegia

1 24 28 4

5.13 2.30

0.4115 0.6851

2 18 26 8
3 26 29 3
4 12 20 8
5 11 15 4
6 12 17 5
7 12 14 2
8 15 22 7

Diplegia

1 18 24 6

4.79 1.58

2 13 19 6
3 26 29 3
4 21 25 4
5 24 27 3
6 16 22 6
7 9 13 4
8 9 14 5
9 8 13 5
10 22 24 2
11 25 29 4
12 10 18 8
13 24 30 6
14 11 16 5

TABLE 5a) COMPARISON OF DIFFERENCE OF MEAN OF PERCEPTUAL AGE BETWEEN 
QUADRIPLEGIA AND DIPLEGIA CHILDREN.

TYPE OF 
INVOLVEMENT S.NO PRE POST DIFFERENCE DIFFERENCE OF 

MEAN S.D t- value P- value

Hemiplegia

1 80 98 18

15.63 9.24

0.8184 0.4227

2 62 95 33

3 89 104 15

4 48 68 20

5 48 54 6

6 48 60 12

7 48 51 3

8 54 72 18

Diplegia

1 62 80 18

12.57 7.94

2 48 65 17

3 89 104 15

4 70 83 13

5 80 95 15

6 57 72 15

7 48 48 0

8 48 51 3
9 48 48 0
10 72 80 8

11 83 104 21

12 48 62 14

13 80 108 28

14 48 57 9
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DISCUSSION

There is evidence in the literature that visual 
perceptual deficits can be remediated for both, 
children who are healthy and children with cerebral 
palsy9. Tsai et al (2008) have reported that learning 
of visual perceptual skills can be improved through 
practical experience. It is, in the same way that 
children learn to extract relevant information from 
their environment through certain activities10. 
Warren (1993a) presented a developmental frame 
work based on a bo�om-up approach to evaluation 
and treatment of visual perception5. In this study, 
similar approach was used, finding children’s level 
based on hierarchical model of visual perception and 
intervention was focused on that level.

COMPARISON OF PRE AND POST 
INTERVENTION SCORES:

Table 1) shows that there is significant 
improvement after the occupational therapy 
intervention using cognitive-perceptual & 
perceptual-motor activities on visual perception 
skills of children with cerebral palsy.  These results 
are evident with previous research that visual 
perception can be enhanced through occupational 
therapy intervention using cognitive perceptual 
& perceptual-motor activities for children with 
ADHD11. 

James N. Jacobs (1968) used the Frosting program 
(draw line to target, find hidden pictures) to improve 
the visual perception and concluded that frosting 
program did increase the scores of visual perception12, 
in this study also similar type of activities were used 
for the intervention. 

 Judith E Deutsch (2008) used computer games 
for intervention; he believed that these games 
are representative of real-world environment 
and required extracting relevant features from 
background information, and he also thought that 
visual perception skills are practiced while playing 
these games13.Though computer games are not 
used in this study, real world situations and games 
like puzzles and mazes were used. These games 
have equally been effective in improving cognitive-
perceptual and perceptual-motor activities of children 
with cerebral palsy.

AGE WISE COMPARISON OF PRE AND POST 
INTERVENTIONS 

Table 2 shows that   there is difference in scores 
of visual perception between younger and older 
age group. This can be seen by the table 2 and table 
2a though the raw score does not show significant 
difference but perceptual age shows significant 
difference between age groups. On closer probing, it 
was seen that children in older age group had be�er pre 
intervention scores than their younger counterparts. 
Post intervention they have not improved as much 
as their older counterparts.  Younger children 
are developmentally behind than older children 
and probably further increase in duration of the 
intervention could have brought a progress in their 
post intervention scores. Naomi Josman et al (2006) 
reported in their study that second grade children 
performed be�er than first grade children and first 
grade children performed be�er than kindergarten 
children in visual perceptual skills14. 

Children in older age group experience the 
environmental challenges much more than the 
younger children and therefore have ability to 
practice their visual perceptual skills be�er than 
younger children. 

Comparison of pre and post scores of 
Quadriplegic, Diplegic and Hemiplegic CP 
children

From the table 4, hemiplegic children have 
shown be�er improvement than diplegics and 
quadriplegics. A definite association was found 
between disorders of postural mechanism and visual 
perception15. Motion integrates the somatosensory 
and visual experience. Hence quadriplegics with poor 
postural mechanisms showed lower raw scores and 
perceptual ages. Environmental demands are known 
through meaningful sensory stimuli and responses 
are adaptive15, these demands result in purposeful or 
goal directed responses as was evident with diplegics 
and hemiplegics.

In the current study there was significant effect 
of occupational therapy intervention using cognitive-
perceptual and perceptual-motor activities on visual 
perceptual skills. 
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CONCLUSION

Occupational Therapy intervention emphasizing 
on cognitive-perceptual and perceptual motor 
training is effective for improving visual perceptual 
abilities in Cerebral Palsy children.

Hemiplegic and diplegic CP children show be�er 
progress with intervention than quadriplegic CP 
children.
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ABSTRACT

Background: Stress is a natural physical response to    perception of a stimulus. As the body responds 
in various forms to stress, certain predictable changes occur which may be positive or negative.  

Aims -  To  evaluate  and  compare the  effect  of  aerobic  exercises,  yoga  and  mental  imagery  on  
stress  in  college  students.

Method: 90 participants were randomly allocated to 3 groups.  Group A  received  aerobic  exercises, 
Group  B  yoga  and  group  C  mental  imagery. Demographic  data  of  each  participant  were  obtained  
& intervention  was  given  for  45minutes/day  for  4 days/week  for  2  week.  Hassel’s scale, Uplifts 
scale and Lakaev Academic Stress Response Scale were used as outcome measures for pre and post 
intervention respectively.

Results: Significant reduction in stress was seen in all 3 groups. When between groups analyses were 
done, there was statically significant improvement in Group C as compared to other two groups.  
Significant  changes  were  found  in  outcomes in  mental  imagery  and  aerobic  exercises  while  there  
was  no  significant changes  in  Blood Pressure  &  respiratory  rate  in  yoga group.  

Conclusion: The  present  study  concludes  that  aerobic  exercises,  yoga  and  mental  imagery  helps  
in  reduction  of  stress.  Mental imagery was proved to be effective as compared other methods. 

Keywords – Stress, Aerobic exercises, Yoga, Mental Imagery, Hassel’s and Uplifts scale, Lakaev Academic 
Stress Response Scale.

INTRODUCTION 

Stress  is  a  natural  physical  response  to    
perception  of  a  stimuli. When  a  stressor (triggers  
or  stimuli  that  produces  stress)  is  perceived  by  the  
body  it  responds  with  the  flight  or  fight  reaction.  
The  pituitary  gland  releases    adrenocorticotrophic  
hormone  (ACTH)  hormone  into  the  bloodstream, 
which  stimulates  the  adrenal  glands  to  
produce  adrenaline (epinephrine),  noradrenaline 
(norepinephrine)  and  cortisol, collectively known  
as  “stress  hormones”.  These  hormones  enable  us  
to  stay  sharp  and   focused,  speed  up  the  reaction  
time  and  temporarily  boosts  an  individual’s  
strength1. Common  causes  of  stress  in  college  
students  include;  greater  academic  demands,  peer  
pressure,  changes  in  family  relations  and  one’s  
social  life, making the individual more vulnerable 

to  depression2. Stress  can  cause  immediate effects  
like  increased  heart  rate  &  blood   pressure,  
anxiety,  panic  a�acks  etc. and  long  term  effects  
like   hypertension,  myocardial  infarction,  stroke,  
memory  loss  etc3.

In  the  present  study  effectiveness  of  aerobic  
exercises,  yoga  and  mental  imagery on stress 
management was  compared in  college  students.  
Aerobic  exercises,  is  the  rhythmical  contraction  and  
relaxation  of  large  muscle  masses  over  an  extended  
time4.  Studies have reported  stress  reduction  in  
depression and anxiety following  aerobic  exercises5,6 
leading  the  union  of  the  individual  psyche  with  
the  transcendental  self7.  Yoga therapy also showed 
significant stress reduction in epileptic patient8 and 
sportsperson9 respectively.  

Mental  imagery  is  cognitively  reproducing  or  
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visualizing  an  object,  scene  or  sensation  as  thought  
it  were  occurring  in  overt,  physical  reality. Studies 
suggested  that imagery techniques can  reduce  stress  
by elevating the  immune  system  thus  inducing  
relaxatio10.  

Although few studies are available to reduce 
stress, they have incorporated various techniques. 
Literature available in reducing stress in college 
student is sparse. To the best of our knowledge the 
comparative study between mental imagery, yoga 
and aerobic exercise is lacking. So, the objective of the 
study was to determine the effect and compare the 
effect of Aerobic exercises, Yoga, Mental Imagery on 
stress. The secondary objective was to study the effect 
of the above intervention on vital parameters. 

METHODOLOGY: After the approval from the 
institutional ethical commi�ee.  105  college  students  
from  various  Institutes  were  randomly  screened  
for  stress  using  Lakaev Academic Stress Response 
Scale (LASRS). It consists of total 22 questions of 4 
domains that are affective, behavioral, psychological, 
and cognitive. The participants rate how much time 
they experience the symptoms on a 5 point Likert 
scale. It has sound psychometric properties.11 Subject 
with score more than 50 on LASRS and age between 
18 to 25 years were included in the study. 

Exclusion criteria were exam going student, BMI 
less than 16kgs/mtr2, mental illness, any preexisting 

or acute medical condition. Consent  was  taken  from  
90  participants  who  fit  into  the  inclusion  criteria. 
Demographic data of each participant were obtained. 
All the participants were randomly allocated using 
envelop method into 3 groups. Each group consisted 
of 30 participants.  Group A  received  aerobic  exercises 
in form of Warm-up  exercises for 10minutes,  interval  
training  30 minutes and cool  down  period 5minutes.12 

Group  B was treated with yoga, which included 
warm-up exercises for 10minutes, 20 minutes yoga 
and 15 minutes  Shavasana.13 Group C was treated 
with mental  imagery which consisted 10minutes of 
relaxation & mental imagery 35 minutes.14 For all 3 
groups, intervention  was  given  for  45minutes/day  
for  4 days/week  for  2  weeks. The outcome measures 
were assessed before commencing the treatment and 
at the end of the study duration. Outcome measures 
used were Hassles and Uplifts scale and LASRS. The 
vitals were also assessed before and after completion 
of program which included pulse rate, respiratory 
rate and blood pressure. Pulse rate was obtained 
by palpation method. RR was obtained by counting 
number of chest rise and Systolic blood pressure (SBP) 
and Diastolic blood pressure (DBP) was measured 
using digital BP machine.The Hassles scale consists of 
over 118 items hassles are the irritant which can range 
from minor annoyances to fairly major problems, 
pressures or difficulties. The uplifts scale consist of 
the 136 events, which may be the source of peace, joy 
or satisfaction.15
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STATISTICAL ANALYSIS 

Series of analysis were performed by using SPSS 
16 version. The significance level was p<0.05. Mean 
and standard deviation (SD) of demographic variable 
(age, BMI) of all 3 groups were obtained. t-test was 
used to assess the significance level of each outcome 
between pretest and post test score. The pretest score 
and post test score of all 3 groups were tested for the 
significance with ANOVA. Pair wise comparisons 
were done with Tukeys multiple post hoc procedures 
for significance between groups.

RESULTS

Total 90 participants, 30 in each group were 
studied and data was analysed. The mean age of 
participants in group A, group B and group C were 
21.4±2.59, 22.43±1.35 and 22.1±2.12 respectively. In 
group A 19 were male 11 were female, in group B 

3 male 27 female and Group C 4 male and 26 were 
female respectively. Mean BMI of participants were 
22.54±3.82 in group A, 22.76±4.45 in group B and 
22.76±4.38 in group C. (TABLE 1)

Table 1: Demographic data of the participants.

Demographic 
characteristic Group A Group B Group C

Age 21.4±2.59 22.43±1.35 22.1±2.12
Gender 
Male 
Female 

19
11

3
27

4
26

BMI 22.54±3.82 22.76±4.45 22.76±4.38

Significant changes were observed in Hassels, 
Uplifts and LAKAEV, when comparison was done 
within the pre-test and post test score. When 3 groups 
were compared at pre-test and post test score by 
ANOVA, it showed no significant differences except 
the pretest score of UPLIFTS was significant. ( TABLE 
2). 

Table  2: Pre and post-test Comparison of scores between  three  groups (A,B,C)  and  Hassel’s, Uplifts 
and  Lakaev  scores.

Outcome Measures Group Pre test Post test p- value 

HASSELS Scores

A 58.5±19.1 42.7±14.1 0.0001*

B 55.1±11.1 43.3±8.1 0.0001*

C 56.9±12.5 41.3±10.1 0.0001*

F- value 0.41 0.248

p- value 0.66 0.78

UPLIFTS Scores

A 52.8±11.1 65.2±10.6 0.0001*

B 58.9±12.6 67.6±12.9 0.0001*

C 62.1±10.5 66.7±15.3 0.0001*

F-value 5.068 0.258

p- value 0.0083* 0.77

LAKAEV Scores

A 54.7±7.6 42.5±6.1 0.0001*

B 56.9±9.2 43.5±7.1 0.0001*

C 57.1±7.9 43.1±9.2 0.0001*

F- value 0.7691 0.13

p-value 0.46 0.87

We observed a significant difference in all the 
vitals that were recorded between the pretest and 
post test scores. When comparison was done between 
the pretest and post test score by ANOVA, there was 

difference in pulse rate and respiratory rate in pre test 
score between the groups. Pos�est comparison & all 4 
vitals that were assessed were significant.(TABLE 3)
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Table  3: Comparison  between  three  groups (A,B,C)  and  SBP,  DSP,  pulse  rate  and  respiratory  
rate.

Outcome Groups Pre test Post test p- value 

SBP

A 120.7±5.7 123.5±4.6 0.0001*
B 121.2±4.5 120.7±2.7 0.0001*
C 122.3±3 119.1±2.6 0.0001*
F- value 0.976 12.31
p- value 0.38 0.0001*

DBP

A 79.8±5.5 81.9±3.6 0.0001*
B 79.3±5 80.9±3.8 0.0001*
C 80.6±4.6 77.4±3.8 0.0001*
F-value 0.53 11.81
p- value 0.59 0.0001*

Pulse rate

A 75.1±3.3 78.2±2.5 0.0001*
B 74.6±2.7 76.1±2.3 0.0001*
C 77±4.3 74.4±3.5 0.0001*
F-value 3.88 13.46
p- value 0.0247* 0.00001*

Respiratory rate 

A 19.9±2.5 23.3±2.1 0.0001*
B 20.7±2.3 20.4±1.9 0.0001*
C 21.4±2.1 18.7±2.4 0.0001*
F-value 3.28 35.45
p- value 0.042* 0.0001*

Pair wise comparison of all outcome measures were done, which showed significant difference between the 
group A Vs C in uplifts, group A Vs B and group A Vs C in SBP. There was a difference in DBP between group 
A Vs C and group B Vs C. With respect to pulse rate and respiratory rate there was a significant differences 
between all the groups. (TABLE 4)

 Table 4: Pair wise comparison of the entire outcomes between the groups by Tukey’s multiple post hoc 
procedures.

OUTCOME GROUP P1 P2 P3

HASSEL’S SCALE
A vs B 0.6360 0.9774 0.0920
A vs C 0.9039 0.8801 0.9909
B vs C 0.8806 0.7725 0.1211

UPLIFTS SCALE
A vs B 0.1041 0.7571 0.1564
A vs C 0.0067* 0.8970 0.0006*
B vs C 0.5347 0.9614 0.1059

LAKAEV SCALE
A vs B 0.5633 0.8587 0.8144
A vs C 0.5061 0.9540 0.6049
B vs C 0.9954 0.9704 0.9358

SBP
A vs B 0.9172 0.0062* 0.0131*
A vs C 0.3671 0.0001* 0.0001*
B vs C 0.6025 0.1995 0.0500*

DBP
A vs B 0.9120 0.5559 0.9436
A vs C 0.8130 0.0001* 0.0013*
B vs C 0.5644 0.0016* 0.0036*

Pulse  rate
A vs B 0.8989 0.0154* 0.0229*
A vs C 0.0833 0.0001* 0.0001*
B vs C 0.0290* 0.0560 0.0001*

Respiratory rate
A vs B 0.3078 0.0001* 0.0001*
A vs C 0.0330* 0.0001* 0.0001*
B vs C 0.5302 0.0063* 0.0059*
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DISCUSSION

Stress  is  defined  as,  “ a  set  of  events  in  the  
social  milieu  which  modify  steady  state  conditions  
so  as  to  activate  adaptive  mechanisms”16.  The  
present study  was  aimed  to  evaluate  and  compare  
the  effectiveness  of   aerobic  exercises,  yoga  and  
mental  imagery  on  stress and vital parameters  in  
college  students.

In  the  present  study,   stress  reduction  was  
seen   in  normal  population  of  age  group  18-25  
years. Systolic  BP,  diastolic  BP,  pulse  rate  and  the  
respiratory  rate  also  showed  significant  changes. 
The probable reason could be a�ributed to aerobic 
exercises. These exercises benefit  the  individual  by  
strengthening  the  muscles  involved  in  respiration,   
by facilitating  the  flow  of  air  in  and  out  of  the  
lungs. Thereby improving  oxygen level and the  
pumping  efficiency  which  together  is  called  as  
aerobic  conditioning. This helps in improving mental 
health & reducing stress17.

Significant  changes    were  found  in  Hassel’s  
and  Uplifts  scale  and  pulse  rate  in  the  present  
study  when  yoga  therapy  was  administered  to  
the   college  going  students.  Strong correlation 
exists between yoga and hormone regulation.  It  is  
already  demonstrated  in  a  study  that  the  levels  
of  cortisol is  reduced  after  yoga  thus  reducing  
stress  and  anxiety18. Yoga  also  stimulates  endocrine  
and  nervous  system  which  further  regulates  
hypothalamic-pituitary- adrenal  axis  indirectly  
reducing  stress19,20.

Following mental imagery changes  were  also 
noted  in the stress levels,  blood  pressure,  pulse  
rate  and  respiratory  rate.  Following MI, there is 
increase  in  cerebral  metabolic  rate  leading  to  
increased  cerebral  blood  flow  and  oxygen  supply  
and  inducing  relaxation. It also helps in keeping the 
neuroanatomical circuits functional.  Another reason 
could be  because of the influence of MI on emotional  
systems  as  well  as  there  can  be  overlapping  of  the  
signals  with  process involved  in  mental  imagery  
and  this  perception  leads  to  response.  This  can  be  
considered  as  an  important  reason  for  significant 
reduction  of  stress in  response  to  mental  imagery  
intervention, as compared to aerobic exercise and 
Yoga.

Relaxation  was  given  in  yoga  therapy  and  
aerobic  exercises,  through  cool  down  period  .  In  
mental  imagery  participant  relaxed  in  his  or  her  
comfortable  position  throughout  the  session,  with 
positive instruction which contributed  to  maximises 
the   relaxation.  Positive instructions followed by 
positive perception leaded to positive response 
among the participant. Major limitation faced by 
investigator was that the long term effects of this 
study were not monitored because of participant’s 
preoccupation.

CONCLUSION 

The  present  study  concludes  that  aerobic  
exercises,  yoga  and  mental  imagery  are beneficial  
in  reduction  of  stress.  Mental  imagery  was  proved  
to  be  more   effective  as  compared  to  aerobic  
exercises  and  yoga  in  terms  of   stress  management  
in  college  students. 

Clinical implication: Results of the present study 
can be utilised as an adjunct therapy for management 
of stress and to reduce its consequences.
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ABSTRACT

Background: Supraspinatus tendinitis is a common condition faced by general population. In clinical 
se�ing it is treated by conservative treatment and physiotherapy. Ultrasound therapy, Low Level Laser 
Therapy (LLLT) and mulligan’s mobilization are the treatment of all approaches. 

 Intervention is directed towards resolving each impairment or activity limitations identified in physical 
therapy examination. Currently, most author advice conservative (non operative) intervention which 
consists of manual therapy and pain reliving modalities.

Objective: To compare the effectiveness among the LLLT with Mulligan’s mobilization and Ultrsound 
with Mulligan’s mobilization.

Method: 50 patients of age group between 20 to 60 years with supraspinatus tendinitis  were assigned 
into two treatment groups. Group A was treated with low level laser therapy with mulligan’s 
mobilization (MWM) by physiotherapist, while Group B was treated with ultrasound therapy with 
mulligan’s mobilization  by physiotherapist  for 8 weeks with 5  sessions per week. The outcomes 
were evaluated with visual analogue scale (VAS) and goniometery measurement   prior and after the 
treatments.

Results: The results showed that both the groups were effective in treatment of acute supraspinatus 
tendinitis. Statistical analysis shows that there is reduction in pain and increase in ROM of shoulder  by 
both the group; however the inter group comparison showed that group B higher effect in reduction of 
pain and the increasing the ROM of shoulder than group A.

Therefore alternative hypothesis is selected and null hypothesis is rejected.

Conclusion: This study leads to the conclusion that US therapy with mulligan’s mobilization (MWM) 
is more effective than LLLT with mulligan’s mobilization (MWM) to reduce pain and increase ROM of 
shoulder  in treatment of acute supraspinatus tendinitis.

Keywords:Supraspinatus Tendinitis; Low Level Laser Therapy, Ultrasound Therapy, Mulligan’s mobilization 
and Movement With Mobilization.

INTRODUCTION

The common belief is that impingement of 
the supraspinatus tendon leads to supraspinatus 
tendonitis (inflammation of the supraspinatus/rotator 
cuff tendon and/or the contiguous peritendinous 
soft tissues), which is a known stage of shoulder 

impingement syndrome (stage II) as described 
originally by Neer in 1972. Pain, muscle weakness, 
restricted ranges of motion and soft tissue crepitus 
are generally present (Neer 1983).1

The supraspinatus outlet is a space formed by the 
acromion, acromioclavicular joint, and coracoacromial 
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arch. The supraspinatus tendon runs through this 
outlet. Any abnormalities of this outlet can cause 
impingement of the supraspinatus tendon.2Most 
of the individual with shoulder pain suffer due to 
supraspinatus tendinitis, as it is the commonest 
tendinitis lesion at the shoulder joint.3Shoulder pain 
is one of the most common of all peripheral joint 
disorders with the point incidence amongst the 
general population said to be as high as 20%.4

The pathogenesis of supraspinatus tendinitis is 
generally well understood. Tendon of supraspinatus 
has a zone of avascularity. It is called as a critical 
portion of the tendon of codman’s zone. This portion 
of supraspinatus tendon is prone for degenerative 
changes.

 The enlarged or  degenerative subacromial 
bursa causes impingement of supraspinatus tendon. 
Which in turn lead to ischemia resulting in reactive 
inflammatory process. Ischemia of the muscle or 
tendon also occurs due to persistent high intra 
muscular pressure (more than 30 mm of Hg. ). 
As supraspinatus reaches this level at fairly low 
contraction, the repeated elevation of the shoulder 
can lead to ischemia.5 Frequent forceful overhead 
activities causes repeated compression of subacromial 
contents. The results eventually summate as the 
activity persist. The ensuing inflammatory reaction 
involves vascular congestion and oedema into the 
tendon and bursa further reduces the subacromial 
space leading to further impingement.6

The causes of supraspinatus tendonitis can be 
broken down into extrinsic and intrinsic factors. 
Extrinsic factors are further broken down into 
primary impingement, which is a result of increased 
subacromial loading, and secondary impingement, 
which is a result of rotator cuff overload and muscle 
imbalance. In athletes whose sport involves stressful 
repetitive overhead motions, a combination of causes 
may be found. 7,8

Weakness and dysfunction of the rotator cuff 
muscles leads to elevation of the humeral head 
during arm abduction which causes compression 
of the tissues under the acromion process. Oedema 
and haemorrhage of the supraspinatus tendon occur 
which can eventually lead to the tendon degeneration 
and rupture. Other causes of supraspinatus tendinitis 

include calcific tendinitis, trauma, crystal deposition, 
infection, or autoimmune conditions.9

Tendinitis of supraspinatus manifest as  pain 
on lateral aspect of the shoulder, painful arc and/or 
pain on full elevation of shoulder and tenderness at a 
greater tuberosity of humerous.3,10

There is a shoulder pain, especially with 
movement and at night, weakness in the arm and 
shoulder, snapping sensation in the shoulder with 
movement, tenderness and swelling in the upper 
front part of the shoulder and in severe cases, inability 
to raise the arm to shoulder height.

X-rays, MRI, Ultrasonography and arthroscopy of 
the shoulder is used for the diagnosis of supraspinatus 
tendinitis.9

There are various treatment options available 
with physical therapist to treat Supraspinatus 
tendinitis. These includes Ultrasound, Laser, TENS, 
Hot pack, Cold pack, Progressive resisted exercise  
Mobilization with movement, Maitland mobilization 
& exercise  including/g posterior capsule stretching, 
postural correction exercises, isometric exercises, 
codman’s exercises and an exercise program 
focusing on rotator cuff strengthening and scapular 
stabilization.2,7,911 Nonsteroidal anti-inflammatory 
drugs (NSAIDs) could help in reducing the pain for 
mild to moderate symptoms and in severe cases local 
subacromial corticosteroid injection might be given to 
decrease pain.2,7,9,,11

METHODOLOGY

30 Patients who are diagnosed to have 
supraspinatus tendinitis will be randomly assigned 
to one of two groups. Each group will consist of 
15 patients of both genders, within the age from 
25to 60 yrs. Group I was the LLLT+MWM group. 
Patients in this group were given LLLT of energy 
density 4 J/cm2 ,frequency of  10 Hz,  treatment time 
of 20 seconds, irradiated area of  1cm2. Group II were 
given ultrasound of  frequency 1 MHz, Intensity 
of 1.0 W/cm2, Pulsed  mode with duty cycle of 1 : 
4,  8  minutes treatment time is to be given13. Both 
groups were given MWM on the involved shoulder 
as described by Mulligan with a subject in a relaxed 
appropriate  position , therapist’s hand was used 
over the appropriate aspect of head of the humerous 
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Table 1 : Comparison of parameters within the group A and group B before the treatment

Table shows that there is no signifi cant diff erence between group A and group B before the treatment in all 
the parameters as p>0.05

Table 2: Pre post comparison of VAS within the group.

In group A,  mean of VAS before the treatment was 7.76±1.09 and after the treatment it was 3.44±0.76 
resulting in 55.67% reduction in pain level which is statistically signifi cant as p=0.000<0.01. 

In group B , mean of  VAS before the treatment was 7.64± 1.03 and after the treatment it was 3.12±0.88 
resulting in 59.16% reduction in pain level which is statistically signifi cant as p=0.000<0.01.

Test shows that there is high signifi cant decrease in VAS both in group A and group B as p<0.01 so both the 
groups are eff ective in reducing pain.

Comparison of VAS between the group

Table 3: Comparison of VAS between the group.

by applying a force to the lower end of the humerous 
or to the greater  tuberosity. A counter pressure 
also was applied to the scapula with the therapist’s 
other hand. The glide was sustained during slow 
active shoulder movements to the end of the  pain 
free range and released after return to the starting  
position. Three sets of 10 repetitions were applied, 
with 1minute between sets along with simple 
exercise program for shoulder. The whole treatment 
for both the group were given 6 days per week for 
8 weeks. Ethical clearance for the study was granted 

by institutional ethical commi� ee shree devi college 
of physiotherapy, Mangalore, Karnataka State, India. 
All subjects received verbal and wri� en information 
about the study and signed a consent form.

STATISTICAL ANALYSIS

RESULTS

Comparison of parameters within the group A 
and group B before the treatment
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In group A there was 55.67% decrease in pain where as in group B 59.16% decrease. Test shows that there is 
no signifi cant diff erence between group A and group B as p=0.554 >0.05 so we concluded that both the groups 
are equally eff ective in treatment.

Pre post comparison of active shoulder abduction within the groups

Table 4: Comparison of active shoulder abduction within the groups

In group A, before the treatment mean  active shoulder abduction was 72.28±6.29 and after the treatment it 
was 125.52±4.55 resulting in 73.66% change which is statistically signifi cant  as p=0.000<0.01.

 In group B, before the treatment mean active shoulder abduction was 71.60±7.44 and after the treatment it 
was 132.48±7.14 resulting in 85.03% change which is statistically signifi cant  as p=0.000<0.01

Comparison of active shoulder abduction between the groups

Table 5: Comparison of active shoulder abduction between the groups

Ingroup A 73.66 % improvement and in group B  85.03% improvement. Test  shows that there is signifi cant 
diff erence between group A and group B as p=0.002<0.01 so group B is be� er than group A comparatively.

Pre post comparison of active shoulder fl exion within the groups

Table 6. Comparison of active shoulder fl exion within the groups

in group A, before the treatment  mean active shoulder fl exion was 74.36±8.29 and after the treatment it was 
123.00±7.63 resulting in 65.41% change which is statistically signifi cant as p=0.000<0.01.

in group B, before the treatment mean active shoulder fl exion was 73.00±8.79 and after the treatment it was 
130.36±5.69 resulting in 77.99% change which is statistically signifi cant as p=0.000<0.01.

Comparison of active shoulder fl exion between the groups
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       Table 7: Comparison of active shoulder fl exion between the groups

In group A  65.41% improvement and in group B 77.99% improvement. Test shows there is signifi cant 
diff erence between group A and group B as p=0.002<0.01 so group B is be� er than group A comparatively.

Table 7:  shows that there is no signifi cance eff ect of age on treatment as p>0.05.

Eff ect of age on the treatment 

  Table 8: Eff ect of age on the treatment

Eff ect of gender on treatment

Table 9: eff ect of gender on the treatment

Table  shows that gender is not signifi cantly 
diff erent for males and females in group A as well as 
in group B in all the parameters as p>0.05.

DISCUSSION

Eff orts were made in this study to examine the 
results of Low Level Laser Therapy, Ultrasound 
Therapy and Mulligan’s Mobilization as a treatment 
of acute supraspinatus tendinitis. The study was 
conducted on 50 subjects of acute supraspinatus 
tendinitis, which were pre diagnosed by orthopaedic 
surgeon.  All the subjects in our study were not to 
perform any strenuous activities in order to reduce 
the intrinsic forces in the tendon, as it is a common 

practice in the early stages of tendinitis treatment.both 
the groups were given codman’s exercise in common 
as it relieves pain through gentle traction and 
oscillatory movements.

The results demonstrated that subjects treated 
with both the intervention, low level laser therapy 
with MWM and ultrasound therapy with MWM 
showed a signifi cant improvement in range of 
shoulder movements and reduction in pain. LLLT 
with MWM group showed 55.67% reduction in pain 
level. While US therapy and MWM showed 59.16% 
reduction in pain level.    

To check the eff ectiveness of both the 
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interventions, comparison between pre to post 
treatment VAS score and AROM score was done for 
the groups. The finding of the t test suggested that 
LLLT and MWM is effective in reducing pain (t= 
16.44, p= 0.000), increase in active shoulder abduction 
(t=40.20, p=0.000) and increase in active shoulder 
flexion (t=28.16, p= 0.000) . US therapy with MWM is 
effective in reducing pain (t=21.61, p=0.000)), increase 
in active shoulder abduction (t=32.29, p=0.000)), and 
increase in active shoulder flexion (t=36.94, p=0.000).

But when both the groups were compared US 
with MWM demosrated be�er improvement over 
LLLT with MWM in vas score (t=3.66, p=0.001), active 
shoulder abduction score (t= 3.32, p=0.002) and active 
shoulder flexion score (t=3.658,p=0.001).

Low-level Laser Therapy (LLLT) - the most 
widely-used name given to this form of photo 
biomodulation - can have both a photobiostimulative 
effect and a photobioinhibitive effect within the 
irradiated tissue - each of which can be used in a 
number of therapeutic applications.

According to the study, US therapy is effective in 
treating supraspinatus tedinitis, which supports the 
results of naslund(2001) who found that ultrasound 
was effective in seven randomized controlled trial 
in the review of medicine literature and few other 
studies.12

The effectiveness of ultrasound depends upon 
the intensity, frequency, and duration of treatment. 
The dose of ultrasound used in this study was chosen 
from evidence available in the literature. The possible 
explanation for the findings of this study showing 
ultrasound relieved the pain and increase the range 
of shoulder abduction and flexion can be its biological 
effects. 

Few researchers believed that ultrasound has only 
placebo effect. But the results have contraindicated 
this statement as it showed improvement not only 
in VAS score, which is subjective, but also in AROM 
score which is objective analysis.  

Mobilization with movement is used in thisstudy 
for mobilizing shoulder.The use of MWM for 
peripheral joints was developed by Mulligan.This 
techniques combines a sustained application of a 
manual technique “gliding” force to a joint with 

concurrent physiologic (osteo-kinematic) motion of 
the joint, either actively performed by the subject or 
passively performed by the therapist.13,14 

LLLT with MWM li�le less improvement in 
VAS and AROM score compare to US therapy with 
MWM. The possible explanation for this can be the 
lack of  standard calibration of machine and lack of 
awareness about the LLLT.

According to the study, the result obtained 
showed that group B subjects who received US 
therapy with MWM had be�er improvement in pain 
reduction and increase in the AROM than group B.

This study had only 50 subjects which is a small 
size there is a probability the result obtained from the 
study was biased  and larger sample size may give a 
clearer picture.

CONCLUSION

This is randomized comparative study, which 
was conducted to study the effect of Low Level 
Laser Therapy with Mulligan’s Mobilization(MWM) 
and Ultrasound Therapy with Mulligan’s 
Mobilization(MWM) for reduction in pain  and  
increasing AROM of shoulder in acute supraspinatus 
tendinitis. 

The study results shows that there is significant 
increase in AROM of shoulder as a result of both 
LLLT with MWM and US Therapy with MWM.

There is a significant difference between 
Low Level Laser Therapy with Mulligan’s 
Mobilization(MWM) and Ultrasound Therapy With 
Mulligan’s Mobilization(MWM) in the treatment of 
acute supraspinatus tendinitis. This says that we are 
accepting an alternative hypothesis and rejecting a 
null hypothesis.
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ABSTRACT

Introduction: Cerebral palsy includes a group of disorders affecting body movements, balance, and 
posture. Loosely translated, cerebral palsy means “brain paralysis.” Children with cerebral palsy 
suffer from several problems, so the family especially the mothers undergo a lot of social and 
emotional difficulties. Care and a�ention required is quite high in such cases, so it hampers 
routine life of parents especially mothers. Various studies worldwide have proved that there is 
high prevalence of anxiety and depression in mothers having child with CP. A set of norms and 
taboos in each society have different view about social issues and different point of views.

Methology: 60 mothers, having children with cerebral palsy were studied. The criterion for set up 
i. e. rural and urban was based on the locality. Children were screened for categorizing GMFCS level. 
Mothers were assessed with the Beck Depression Inventory Scale (BDIS). The data were classified 
according to the different variables studied viz., age, gender of the child, types of cerebral palsy, 
religion, and location of residence, mother’s age and mother’s education. Result showed varied 
difference in depression on the basis of various factors.

Conclusion: The study shows marked level of depression in the mothers having child with cerebral 
palsy, in both rural and urban pockets. There are various factors which are affecting the level of 
depression in mothers such as mother’s age, mother’s education, child’s gender, child’s GFMC’S level, 
child’s age through the study we can conclude that these factors have an impact on level of depression 
in mothers of cerebral palsy child in considerable amount.
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BACKGROUND 

Cerebral palsy (CP) is an umbrella term 
encompassing a group of non-progressive, non-
contagious motor conditions that cause physical 
disability in human development. Cerebral palsy 
includes a group of disorders affecting body 

movements, balance, and posture1. Cerebral palsy 
is caused by abnormal development or damage in 
one or more parts of the brain that control muscle 
tone and motor activity (movement)2. It is estimated 
that worldwide incidence being 2 to 2.5 per 1000 live 
births. In India, prevalence of CP is high. During 
delivery one out of 100 children are affected by CP. 
Inadequate medical facility increases this incidence in 
all regions especially in rural or remote villages. 

Children with cerebral palsy suffer from several 
problems, so the family especially the mothers 
undergo a lot of social and emotional difficulties. 
Care and a�ention required is quite high in 
such cases, so it hampers routine life of parents 
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especially mothers. The birth of a developmentally 
disabled child is a family stressor and mothers often 
feel guilty and sense of responsibility more than 
the other family members; hence, they are more 
involved in compensation strategies to overcome 
their children’s disability. Even worry about 
the future of the child, her/his improvement, its 
development can be major issue in these mothers. 
Various studies worldwide have proved that there 
is high prevalence of anxiety and depression in 
mothers having child with CP. There are many 
factors determining the severity and prevalence 
of the problem. These factors differ from society 
to society. A set of norms and taboos in each 
society have different view about social issues and 
different point of views. These complete social 
environments have different impact on problems 
and it determines the severity3.

Depression, in psychology is a mood or emotional 
state that is marked by feelings of low self-worth 
or guilt and a reduced ability to enjoy life4. Loss of 
interest in daily activities, appetite or weight changes, 
sleep changes, anger or irritability, loss of energy, 
self-loathing, reckless behavior, concentration 
problems, unexplained aches and pains5.These are 
the behavioural changes depicting depression, feeling 
of helplessness and hopelessness. 

The economic stress may be multiplied by 
additional hospital and medical costs. Parents’ Social 
life may become non-existent4. They may be fearful 
of rejection by their friends and relatives. Additional 
stress is likely to occur in families of disabled infants, 
depending on each family’s unique characteristics. 
However, the psychological impact experienced by 
these families is common-shock, denial and grief 

5. Mothers of children with CP may be at risk of 
depression, and the interventions that take into 
account the moderating effects of social support it 
may increase maternal adaptation. Every child affects 
his/her family in the process of growing up based 
on the characteristics of the child and characteristics 
of the family. Different society has different impact 
on family. The study tries to compare the state of 
mothers from two different societies. 

METHODOLOGY

60 mothers, having one or many children with 
cerebral palsy for more than one year alive, were 
included as participants in the study. Out of them 
30 were from rural area and 30 participants were 
from urban area. The criterion for set up i. e. rural 
and urban was based on the locality where the 
participants belong for more than one year. The 
age of the mothers was 30 ± 10. The children were 
screened for categorizing GMFCS level. The mothers 
were asked to fill in the Beck Depression Inventory 
Scale. It is a 21 item self-administration scale rated 
on 4-point scale ranging from 0-3. It has cut-off score 
of 14, with the range of 14-19 for ‘‘mild depression’’, 
20-28 for ‘‘moderate depression’’ and 29-63 for 
‘‘severe depression.’’ The data was analyzed by 
SPSS software. The data were classified according 
to the different variables studied viz., age, sex, types 
of cerebral palsy, religion, location of residence, 
mother’s age and mother’s education.

A.CHILDS AGE: In both rural and urban samples 
level of depression in mothers found remarkably high 
at age range 2-5 years, while the trend continues to 
next age range i-e 6-10 yrs. in urban pockets. 

TABLE  A1:  AGE OF CHILD VS DEPRESSION IN RURAL POPULATION                

AGE
BECK DEPRESSION INDEX SCORE

I II III IV V VI

<1 0 14.22% 0 0 33.33% 0

02-05 60% 85.77% 50% 63.33% 0 0

06-10 20% 0 50% 18.11% 66.66% 0

>11 20% 0 0 18.11% 0 0
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TABLE NO A2: AGE OF CHILD VS DEPRESSION IN URBAN POPULATION

AGE
BECK DEPRESSION INDEX SCORE

I II III IV V VI
<1 0 0 33.33% 11.11% 0 50%
2-5 0 66.66% 16.66% 66.66% 44.44% 0.00%
6-10 100% 33.33% 50% 11.11% 55.55% 50%
>11 0 0 0 11.11% 0 0

B.CHILD GENDER: Unable to draw any conclusion regarding gender of child and depression level in 
mothers, as the sample size is inadequate.

TABLE NO B1: GENDER IF CHILD VS DEPRESSION IN RURAL POPULATION 

GENDER
BECK DEPRESSION INDEX SCORE

I II III IV V VI

BOY 60% 42.88% 75% 27.77% 100% 0.00%

GIRL 40% 57.11% 25% 27.22% 0 0

TABLE NO B2: GENDER OF CHILD VS DEPRESSION IN URBAN POPULATION

GENDER
BECK DEPRESSION INDEX SCORE

I II III IV V VI

BOY 0 33.33% 66.66% 100% 77.77% 100%

GIRLS 100% 66.66% 33.33% 0 22.22% 0.00%

C. MOTHER’S EDUCATION: In urban pockets depression levels are considerably high in graduation 
grade, whereas rural counterpart it is high in secondary grade.

TABLE NO C1: MOTHER’S EDUCATION VS DEPRESSION IN RURAL POPULATION

EDUCATION
( CLASS)

BECK DEPRESSION INDEX SCORE
I II III IV V VI

I 0% 14.22% 0% 0% 0% 0%
II 0% 14.22% 25% 0% 0% 0%
III 60% 71.44% 50% 81.88% 33.30% 0.00%
IV 0% 0.00% 0 18.11% 33.33% 0.00%
V 40% 0.00% 25% 0% 33.33% 0%
VI 0% 0.00% 0% 0% 0.00% 0%

TABLE NO C2:  MOTHER’S EDUCATION VS DEPRESSION IN URBAN POPULATION

EDUCATION
(CLASS)

BECK DEPRESSION INDEX SCORE
I II III IV V VI

I 0% 0% 0% 0% 0% 0%
II 0% 0% 0% 0% 0% 0%
III 0% 0% 0% 22.22% 33.33% 50%
IV 0% 0% 0% 11.11% 22.22% 50%
V 100% 100% 83.33% 55.55% 44.44% 0.00%
VI 0% 0% 16.66% 11.11% 0.00% 0.00%
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D.MOTHER’S AGE: Depression grips more in the range 26 to 30 year age mothers in both rural and urban 
population group and after 30yrs the level of depression lowers down again.

TABLE NO D1: MOTHER’S AGE VS DEPRESSION IN RURAL POPULATION

AGE
BECK DEPRESSION INDEX SCORE

I II III IV V VI

<25 20% 71.40% 25% 54.40% 66.60% 0.00%

26-30 60% 28.50% 25% 27.20% 33.30% 0.00%

31-35 0% 0% 25% 9% 0% 0%

>36 20% 0% 25% 9% 0% 0%

TABLE NO D2: MOTHER’S AGE VS DEPRESSION IN URBAN POPULATION

AGE
BECK DEPRESSION INDEX SCORE

I II III IV V VI

<25 0% 0% 16.60% 11.10% 22.20% 50%

26-30 0% 33.30% 33.30% 44.40% 55.50% 50.00%

31-35 0% 66.60% 50% 44.40% 22.20% 0.00%

>36 100% 0% 0% 0.00% 0.00% 0%

E. GMFCS LEVEL: The level of GMFCS is directly proportional to the level of depression. As GMFCS level 
goes high depression level also rises.

TABLE NO E1: CHILD’S GMFCS LEVEL VS DEPRESSION IN RURAL POPULATION

GMFC’S
LEVEL

BECK DEPRESSION INDEX SCORE

I II III IV V VI

I 60% 14.22% 0% 9% 33.33% 0%

II 0% 42.88% 25% 36.33% 33.33% 0.00%

III 20% 28.55% 75% 9% 0% 0%

IV 20% 14.22% 0% 36.33% 0% 0%

V 0% 0.00% 0% 9% 33.33% 0%

TABLE NO E2: CHILD’S GMFCS LEVEL VS DEPRESSION IN URBAN POPULATION

GFMC’S 
LEVEL

BECK DEPRESSION INDEX SCORE
I II III IV V VI

I 0% 0 33.33% 0% 11.11% 0%
II 0% 100% 33.33% 33.33% 22.22% 0.00%
III 100% 0% 16.66% 33.33% 33.33% 0.00%
IV 0% 0% 16.66% 33.33% 22.22% 100%
V 0% 0% 0.00% 0.00% 11.11% 0.00%

DISCUSSION

The study was conducted to compare many 
variables amongst mothers from rural and urban 
areas having children with cerebral palsy. The level 
of depression is quit high in mothers when children 

are in the age range of 2 to 5, this trend further 
continues till the age of 10 as the age range 2 to 10 
is generally more worrisome for mothers. The care 
factor concern to mother is almost common in all 
children up to one year. After one year when phase 
of development starts it has remarkable difference 
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between mothers having normal child and mothers 
with CP child. Mothers of children with different 
levels of disability tolerate high level of stress.Since 
pressure of performance, hectic life style, nuclear 
family structure gives more depression. As far as 
gender of child concerns it has been observed that 
mothers with male child found anxious to recover 
the child. The simple reason is that male child 
considered valuable in Indian society. So mothers 
are more worried for male siblings than female. 
As far as criteria of education concerns the sample 
survey clearly depicts the fact that education and 
awareness develops the tendency of worrying. The 
data of mother’s education shows that, as awareness 
grows worry also grows. The level of depression 
is high in mothers with graduation grade level in 
urban pockets, while in rural pockets depression 
level is high in secondary grade level. This fact can be 
coincidence that general education level in rural area 
is of secondary grade and it is of graduate grade in 
urban area. Mothers of cerebral palsy (CP) children, 
as an integral part of the team have a lot of social 
and emotional problems. Some studies focused 
on the status of mothers having CP children and 
they stated that mothers having CP children had 
depressive symptoms and lower quality of life; in 
addition 30% of mothers having CP children had 
the symptom of depression above cutoff on Center 
for Epidemiologic Studies- Depression (CES-D) 
Scale.

CONCLUSION

The study shows marked level of depression in 
the mothers having child with cerebral palsy, in both 
rural and urban pockets. There are various factors 
which are affecting the level of depression in mothers 
such as mother’s age, mother’s education, child’s 
gender, child’s GFMC’S level, child’s age through 
the study we can conclude that these factors have an 
impact on level of depression in mothers of cerebral 
palsy child in considerable amount.  
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ABSTRACT

Objective: To Evaluate the effect of  nutritional status on balance score among females.

Method: 90 females, age 22 ±2  yrs,  with BMI  18.5 -29.0 kg/m2,  were  divided into three 3 groups  
group A , B  & C as per BMI classification given by WHO as lean, normal & overweight . all the subject  
were undergone balance score testing with the help of SEBT   

Results:  Mean Absolute difference ± standard deviation (for SEBT score ) for three groups were found 
to be  Group A  7.4 +  3.91,Group B  4.11 + 3.03 & Group C  6.96 + 2.96 

Conclusion: Both group A & C balance score  was significantly affected therefore balance score gets 
affected by nutritional status of an individual 

Keywords: Postural balance. Body mass index. SEBT 

Corresponding author 
Sumit Kalra
25 Pocket A 4 Konark Appts, Kalkaji Extension 
New Delhi, Email: sumitdrpt@gmail.com

INTRODUCTION

Balance is defined as the process that maintains 
the center of gravity within the body’s support base 
and requires  constant adjustments that are provided 
by muscular activity and joint positioning. Most 
nervous and musculoskeletal  system diseases can 
alter this balance control.1-3

Maintaining postural balance requires sensorial 
detection of the body’s movements, integration of 
sensory-motor information into the central nervous 
system and an appropriate motor response. The 
position of the body in relation to space is determined 
by visual, vestibular and somaticsensitive functions. 
Muscular control and dynamic maintenance of 
balance involve the activity of coordinates of muscular 
kinetic chains. Adipose tissue accumulation and body 
mass increases can cause a reduction in the body 
balance and be a major contributing factor concerning 
falls, particularly when combined with low muscular 

mass, which can generate biomechanical failure of 
muscular responses and loss of stability mechanisms 
Maintaining postural balance requires sensorial 
detection 1-3 of the body’s movements, integration of 
sensory-motor information into the central nervous 
system and an appropriate motor response. The 
position of the body in relation to space is determined 
by visual, vestibular and somatic sensitive functions. 
Muscular control and dynamic maintenance of balance 
involve the activity of coordinates of muscular kinetic 
chains. Adipose tissue accumulation and body mass 
increases can cause a reduction in the body balance 
and be a major contributing factor concerning falls, 
particularly when combined with low muscular mass, 
which can generate biomechanical failure of muscular 
responses and loss of stability   mechanisms 4-5

Intake of a diet sufficient to meet or exceed the 
needs of the individual will keep the composition and 
function of the otherwise healthy individuals within 
the normal range. This equilibrium is disturbed 
by these processes : decreased intake ,increased 
requirements  and altered utilization. When this 
disequilibrium occurs, then loss of body tissues 
ensues. However, lack of nutrients produces a series 
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of metabolic changes in relation to energy& protein 
metabolism within hours or days of reducing nutrient 
intake ,long before demonstrable anthropometric 
changes .As well these functional changes predict 
complications be�er than other anthropometric 
parameters showing that reduction in muscle power 
is a be�er predictor of complications than weight 
loss or arm muscle circumference .Thus malnutrition 
and its adverse consequences depend upon altered 
intake ,functional change and finally anthropometric 
effects.6

In the assessment of the nutritional status of 
individuals and communities, anthropometric 
measurements play a very important role for the 
following reasons: departures from normal can often 
be detected earlier by anthropometry than by clinical 
examination; and anthropometric figures are more 
objective than clinical assessments.6

Adult malnutrition has received much less 
a�ention than that of the child. This focus appears 
at least I Consultant, Nutrition Unit, World Health 
Organization, 1211 Geneva 27, Swi�erland. Requests 
for reprints should be addressed to Dr Bailey at this 
address. 2 Head, Unit of Human Nutrition, National 
Institute of Nutrition, which is a WHO Collaborating 
Centre in Nutrition, Rome, Italy. Reprint No. 5647 
in part unjustified, and many public health workers 
report that parents often sacrifice their own feeding 
in times of serious food shortage (acute or chronic) in 
favour of young children in the family. The la�er may 
also benefit from unusually prolonged breastfeeding. 
Moreover, if the ability of the adult breadwinner to 
function is compromised because of malnutrition, the 
children of the household are clearly at high risk of 
becoming malnourished themselves. 7-8

METHOD

This is a descriptive observational study carried 
out in a cross-sectional manner without intervention. 
60  female volunteers were evaluated. The inclusion 
criteria were: a) signing of the free and informed 
consent statement, b) female sex, c) age between 20 
and 26 years, d) no physical activity for a minimum of 
six months other than house hold work , e) absence of 
neurological, cardiovascular, metabolic, rheumatic or 
vestibular diseases, f) no injuries or previous surgery 
on the legs and g)absence of knee or ankle clinical 

instability.

PROCEDURE

120 subjects were contacted out of which 90 
female subjects (age 22 ±2years) were selected who 
were fulfilling inclusion criteria for the study. Subjects 
were explained about the purpose of research and 
informed consent were taken. They were allocated in 
various groups as per set criteria of BMI. According 
to W.H.O classification of B.M.I (body mass index) as 
underweight (lean) is < 18.5  kg/m2, normal is 18.5—
24.9 kg/m2 and overweight is 25.0—29.0 kg/m2     9-11

Group A comprise of subjects having BMI   < 18.5  
kg/m2 

Group B comprise of subjects having BMI  18.5—
24.9 kg/m2 

Group C comprise of subjects having BMI 25.0—
29.0 kg/m2     

Subjects were given verbal description of  whole 
procedure. General assessment and anthropometric 
data had been collected.,

The dominant leg was checked by asking subjects 
to kick the football placed  infront of  them, the 
initiation of movement done by the leg first, will be 
refer to as dominant leg(stance leg) of the individual.

The length of the stance leg was measured from 
the anterior-superior iliac spine to the most distal 
point of the ipsilateral medial malleolus, using a 
standard tape measure while participants lay supine 
on a plinth. star excursion balance test (SEBT) was 
performed to check for balance 12-14

DATA ANALYSIS

Table : Shows mean and standard deviation of 
the subjects for balance score  in Group A, B, C.

     
Group

Mean Absolute 
difference ± 
standard deviation
(in degree)

F value
(2, 58)

 
p 
– value

A 7.4 +  3.91

8.6 0.000**B 4.11 + 3.03

C 6.96 + 2.96

          **Significant at p<0.01
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There is a statistically significant difference 
between body mass index (B.M.I) and SET score  in 
Group A, B and C for dominant leg 

Taken together these results suggest that balance 
score  deviates from normal when Body mass index 
(B.M.I) either decreases or increases i.e overweight 
or underweight. Therefore statistically significant 
difference between Body Mass Index and SEBT score  
were seen

DISCUSSION 

Studies have demonstrated that the accumulation 
of fat tissue can reduce body balance and contribute 
towards falls among extremely obese teenagers 
and adult patients . This study showed a positive 
correlation between BMI and increased postural 
instability (greater shifts required in order to keep 
postural balance) and was in agreement with Hills 
(1991), who affirmed that excess weight and low level 
of physical activity increased postural instability  
4-5 . A 20% increase in body mass reduces the 
ability to make adjustments in response to external 
disturbances in the orthostatic position and increases 
postural instability 

Patients with BMI greater than 30 kg/m2 maintain 
shorter times in balance and longer times unbalanced 
as compared with nonobese individuals, such 
that obesity would influence the limits of postural 
stability. The authors report that obesity (high BMI) 
will affect the selection of motor strategies employed 
to maintain postural balance.15

Factors that influence balance include sensory 
information obtained from the somatosensory visual, 
and vestibular systems and motor responses that 
affect coordination , joint Range of motion (ROM), 
and strength. Other Factors to be considered include: 
leg dominance, fatigue or learning effects, age, sex, 
height, weight, physical activity level and specificity, 
and previous lower-extremity injury16

Postural control is a complex and dynamic 
perceptual-motor process that involves the integration 
of three sensory subsystems (visual, vestibular, 
and somatosensory), which cue the neuromuscular 
system to activate postural muscles in response to 
specific task or environmental conditions17. 

These results safely suggest that incorporating 
the evaluation of body composition in patients with 
equal BMI and also goes with the study done by Julia 
Greve, Angelica Alonso etal (2007), which suggests 
that the measurement of the shift response time, can 
help understand and use this correlation in order to 
prevent falls and other incapacities of obese patients., 
the correlation between balance measure and BMI 
associated with body composition could be useful 
to prescribe and evaluate physical activity program 
results for obese patients.

CONCLUSION 

Both Group A & C balance score was affected 
so it can be concluded from the present study that  
balance score gets affected by Nutritional status of an 
individual 
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ABSTRACT

Introduction: It is difficult to measure energy expenditure and oxygen consumption in elderly on a 
daily clinical basis due to expensive & cumbersome equipments required to measure it. Physiological 
cost index is relatively easy to perform, safe and cost effective and uses a mode of exercise that is 
integral to their activities of daily living.

Aim: To find the physiological cost index (PCI) of 6 minute walk test and its correlation with 6 minute 
walk distance in elderly.

Study Design: Its a correlational study conducted on 60 individuals above 60 years of age during a 
period of one year.

Study Procedure: The 6 minute walk test was conducted along a long 30m hallway. The distance 
walked and heart rate, respiratory rate, blood pressure and rate of perceived exertion were recorded 
pre and post test. Using the data obtained from 6 minute walk test, PCI was calculated. 

Statistical Analysis : Pearson’s rank order correlation coefficient test and t-test was used to analyse the 
data.

Results:  The mean PCI is 0.17±0.12 beats/m in elderly in our study. The mean 6 minute walk distance is 
282.07±63.14 m. There exists a correlation between physiological cost index and 6 minute walk distance 
in elderly individuals which is statistically significant.

Conclusion: Physiological Cost Index is decreased in elderly.  There exists a correlation between 
physiological cost index and 6 minute walk distance in elderly.

Keywords: Physiological Cost Index, 6 minute walk distance, Correlation, Elderly.

INTRODUCTION

Elderly is defined as the population aged 60 
years and above by the WHO. According to the 
demographic profile of elderly in India, the old-
age dependency ratio climbed from 10.9% in 1961 
to 13.1% in 2001 as a whole.1 By 2030, the world’s 
population 65 and older is expected to reach 12 
percent, and by 2050, that share is expected to grow 
to 16 percent. This shows that elderly population 
forms a major part of the dependant population. This 
shift in the age structure of the world’s population 

poses challenges to society, families, businesses, 
health care providers and policymakers to meet the 
needs of aging individuals.2 Thus it is important to 
study health related issues concerning them and 
how aging affects their physical performance and the 
corresponding energy expenditure.

With aging, potential causes of the age-related 
loss in aerobic power include decreases in maximal 
heart rate, stroke volume and arterio-venous oxygen 
difference. The aging of oxygen transport in elderly 
progressively restricts the ability of the senior citizen 
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to undertake even the normal activities of daily living 
such as walking  up a slight rise.3,4 All components 
of energy expenditure alter with aging, in particular 
energy expenditure for physical activity.

It is important to know the energy cost of a 
particular activity in elderly, so as to find out whether 
a particular activity requires predicted amount of 
energy consumption or is the energy expenditure 
increased or decreased with respect to normal 
values.

To measure energy expenditure, estimation 
of VO2max is gold standard measurement. It is 
difficult  to measure energy expenditure and oxygen  
consumption in elderly on a daily clinical basis  due 
to expensive & cumbersome  equipments required to 
measure it. The use of heart rate monitoring to assess 
energy cost during walking probably originates from 
MacGregor, who introduced the Physiological Cost 
Index(PCI).5

The Physiological Cost Index (PCI) is a simple tool 
used to measure energy expenditure during walking. 
The PCI was established by MacGregor (1979) who 
recognized the need for a simple, functional and 
non-invasive method of measuring the physiological 
cost of walking that could be equally applied in 
domiciliary and clinical environments.6 The PCI is 
founded on the principle that heart rate and walking 
speed are linearly related to oxygen consumption 
(VO2max) at sub-maximal levels of exercise (Astrand & 
Rodahl, 1986).6

Physiological cost index estimates the energy 
cost of a particular activity. To estimate energy 
expenditure of activities of daily living in elderly we 
can simply calculate the PCI of their daily activities.

Various tests have been used to estimate the 
functional capacity in elderly. 6 minute walk test is 
a sub maximal field test which measures functional 
capacity. It is safer, easier and be�er reflects with 
activities of daily living. Using PCI of 6 minute 
walk test we can estimate the energy required for 
performing daily activities.

This study aims to use a tool practically available 
on a daily clinical basis, so as to measure the energy 
expenditure while walking in elderly, that is PCI. Our 
further aim is to find whether any correlation exists 

between PCI and 6 Minute Walk Distance.

METHODOLOGY

Materials used in the study were 
sphygmomanometer, stopwatch, measuring tape, 
and stethoscope

Subjects who fulfilled the inclusion criteria were 
taken for the study. It is a study conducted on 60 
individuals above 60 years of age.

Exclusion criteria were

1. Subjects with a major illness of pulmonary, 
cardiovascular, musculosketal and/or neurological 
system likely to have a negative effect on gait.

2. Subjects taking medication that can influence 
heart rate (e.g. beta blockers).

3. Use of assistive device.

4. Subjects not willing to participate

 STUDY PROCEDURE

Case record form was filled and demographic 
data collected from each subject. Resting heart rate, 
respiratory rate, blood pressure and rate of perceived 
exertion were taken.

 The 6 minute walk test was conducted along a 
long 30m hallway. A mark was made at each end of 
walkway to indicate where the person was to turn. 
Subjects walked alone during the test unless the 
researcher felt that they were unsafe. Subjects were 
instructed to walk as far as possible and cover as 
much distance as possible in 6 minutes. Standardized 
encouragement was given in between at 1, 3, and 5 
minutes interval. After completion of test, heart rate, 
respiratory rate, blood pressure and rate of perceived 
exertion were taken immediately and after 1, 3 and 
5 minutes to see the recovery of subjects to baseline 
parameters.

Using the data obtained from 6 MWT, PCI was 
calculated as follows:

PCI = Final heart rate – resting heart rate (beats/
min)

   Speed (m/min)

PCI is then calculated in beats/m
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Statistical Analysis

The data was entered using MS-Excel 2007 
and analyzed using SPSS-16 software. P value less 
than 0.05 was taken as signifi cant. Pearson’s rank 
order correlation coeffi  cient test was used to fi nd 
the correlation between 6 Minute walk distance and 
Physiological cost index during 6 minute walk test.

The t-test was applied to fi nd the signifi cance of 
the above correlations.

RESULTS

TABLE 1: Table 1 shows age wise and gender 
wise distribution.

AGE 61-70yrs 53 88.33%

71-80yrs 7 11.66%

GENDER Male 24 40%

Female 36 60%

TABLE 2 : Table 2 shows the mean age, distance 
walked in 6 minutes and the PCI calculated from the 
data obtained. 

Variables N Mean Std. Deviation

age (years) 60 65.27 4.27

dist walked (m) 60 282.07 63.14

PCI  (beats/ m) 60 0.17 0.12

The mean distance ambulated was 282.07 + 63.14 
m range (110-433m). 26 subjects were able to cover 
more than 300m. 6 subjects took a pause and all the 
subjects were able to complete the 6 minute walk test. 
The mean PCI calculated from the 6 minute walk test 
was 0.17 + 0.12 beats/m range (0.055-0.7beats/). 

TABLE 3 : Table 3 shows the correlation between 
6 MWD and PCI.

Variables  PCI  (beats/ m)

Dist walked 
(m)

Pearson Correlation -0.534

P value 0.000

Correlation is Signifi cant

Graph 1: Graph 1 shows the sca� er plot between 
6 MWD (m) and PCI(beats/m).

CORRELATION : 6MWD – PCI

The graph shows that there exists a correlation 
between PCI and 6 Minute walk distance. r = - 
0.534. The result is statistically signifi cant. p value= 
0.0007beats/m).

DISCUSSION

It is important to measure the energy expenditure 
to know the amount of eff ort involved in order 
to ambulate, and thus reduce the fatiguability 
whenever possible. Also the energy thus conserved 
can be utilised for other activities which would go a 
long way in improving the quality of life in elderly 
individuals.

This study was undertaken to fi nd the 
physiological cost index in elderly individuals. 
The objective was to fi nd the correlation between 
physiological cost index(PCI) and 6 minute walk 
distance, using 6 minute walk test in elderly

In this study the mean PCI was 0.17+0.12 beats/m. 
and mean speed calculated was 46.9+10.4m/min. The 
mean change in heart rate was 7.47+4.26 beats/min. In 
a study done by Cheng Hsun Wu (2007) on normal 
adults (mean age 28.48+4.85years) while walking, 
the PCI calculated was 0.44 + 0.13beats/m. (range0.2-
0.79).7 Another study done by Graham RC, Smith 
NM, White CM. (2005) found that the PCI values 
were 0.30 + 0.1 and 0.34 + 0.1 in 40 healthy subjects 
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mean age(34.5+12.6years), where subjects were made 
to walk on two different shape tracks.8

Thus the PCI is at the lower limit of the range 
worked out in normal adults by the above mentioned 
authors.

With aging, there is an increase in body fat mass, 
and a decrease in lean body mass. This decrease in 
lean body mass occurs primarily as a result of losses 
in skeletal muscle mass. The loss in muscle mass 
is responsible for the age-associated decrease in 
basal metabolic rate, muscle strength, and activity 
levels, which, in turn are the cause of decreased 
energy requirements in the older adult. Daily energy 
expenditure declines progressively through adult 
life.9

As the maximal heart rate achieved decreases 
with age, the change in heart rate is also less thus 
decreasing the physiological cost index.                

This is supported by the study done by Demetra 
D. Christou and Douglas R. Seal in May 2008 who 
in their study concluded that maximal heart rate 
decreases with age which is related to reduced 
ßadrenergic responsiveness, and a decrease in the 
intrinsic heart rate (HRint).10

In this study the mean 6 MWD was 282.07 + 
63.14m which is reduced as compared to healthy 
adults thus reducing the speed as well(Speed=6MWD/
time). This is supported by study done by Stephen & 
Hacker who in their study in 2002 provided reference 
data for 6MWT in elderly people. Their study showed 
that there is progressive decline in the 6MWD with 
increasing age.11

Thus with aging the overall aerobic capacity 
decreases, reducing the 6 minute walk distance, 
speed as well as the functional performance

In this study we found that there exists a 
correlation between PCI and 6 minute walk distance. 
(r= -0.534) and the value is statistically significant 
[p= 0.007] This finding suggests energy expenditure 
correlates well with the functional capacity in elderly. 
It also suggests that, as the 6 minute walk distance 
increases the PCI decreases, implying that when the 
functional capacity improves, the energy expenditure 
is reduced while walking in elderly.

This is supported by the study done by Adriana 
Costa de Oliveira et al in 2009 which suggests that 
the PCI correlates with the 6 minute walk distance in 
healthy children and adolescents.12

These findings suggest that if elderly individuals 
work optimally at submaximal levels of exertion, their 
energy expenditure for a particular activity will be less 
and thus saving more energy. It is important to keep 
this concept in mind that elderly individuals already 
have less physiological reserve and they perform 
daily routines closer to the functional performance 
threshold.9 Thus they shouldn’t be taxed upto their 
maximal threshold for any activity. Thus with this 
study analysis we can say that for submaximal levels 
of exertion in elderly, the energy expenditure is less 
and as their endurance and performance improves, 
the energy expenditure will further reduce in 
accordance with the correlation results.

As in elderly the aerobic capacity is reduced, 
our aim should be to formulate exercise protocols 
with submaximal levels of exertion, which will 
target the strength and endurance in elderly and thus 
improve their performance. As the aerobic capacity 
will improve so will the performance and the energy 
required for a particular activity will be reduced.

CONCLUSION

Thus we can conclude that PCI is decreased 
in elderly. There exists a correlation between 
physiological cost index and 6 minute walk distance 
in elderly.
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Effectiveness of Early Physiotherapy to Prevent 
Lymphedema after Breast Cancer Related Surgery
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Background- Breast cancer-related lymphedema is one of the main complications and most dreaded 
sequelae of breast cancer and its therapies Disruption of the lymphatic circulation through breast 
carcinoma associated axillary lymph node dissection, with or without radiation therapy, reportedly is 
the most common cause of lymphedema in developed countries. 

Objective- To determine the effectiveness of early physiotherapy in reducing the risk of secondary 
lymphedema after surgery for breast cancer. Method- It was a randomized control trial conducted 
on 20 subjects divided in 2 groups, one group was control group and other was experimental group. 
The early physiotherapy group was treated by a physiotherapist with a physiotherapy programme 
including manual lymph drainage, massage of scar tissue, and progressive active and action assisted 
shoulder exercises. This group also received an educational strategy. The control group received the 
educational strategy only. Results- By using unpaired t test we have found mean value of difference 
for difference between QLQ score of group A & group B was 9.80 and 3.60 respectively (p=0.0001) 
and mean value of difference for  difference between volumetric measurement of group A & group 
B is 4.00 and 39.50. Thus early Physiotherapy is more effective than education strategy in preventing 
lymphedema post mastectomy breast cancer patients. Conclusion- Early physiotherapy could be an 
effective intervention in the prevention of secondary lymphedema in women after surgery for breast 
cancer involving dissection of axillary lymph nodes.

Keywords- breast cancer, lymphedema, manual lymph drainage

INTRODUCTION

Acquired interruption or damage to the axillary 
lymphatic system after surgery or radiotherapy for 
breast cancer can lead to regional or generalized 
accumulation of lymph fluid in the interstitial space, 
known as secondary lymphedema1. The factors 
that might influence the development of secondary 
lymphedema after surgery are the number of 
lymph nodes removed, radiotherapy to the axilla, 
postoperative wound infection, postsurgical drainage 
time, lack of mobility, and obesity1.

Breast cancer is the most frequent malignancy 
in women, with an incidence of 35-44 new cases 

per 100.000 women/per year. Breast cancer patients 
develop lymphedema following breast cancer 
treatment, and the risk increases every year.  Thus, 
breast cancer-related lymphedema is one of the 
main complications and most dreaded sequelea of 
breast cancer and its therapies, and can have long-
term physical and psychosocial consequences for 
patients.  It consists of the accumulation of lymph in 
the interstitial spaces, principally in the subcutaneous 
fa�y tissues, caused by a defect in the lymphatic 
system. It is marked by an abnormal increase of tissue 
proteins, edema, chronic inflammation and fibrosis2.

Stage I presents with pi�ing and is considered 
reversible; some women in this stage have no 
increased arm girth or heaviness and no signs of 
pi�ing oedema. As the oedema progresses, it becomes 
brawny, fibrotic, non-pi�ing and irreversible (stage 
II). In advanced lymphedema (stage III), which 
rarely occurs following breast cancer treatments, 
cartilaginous hardening occurs, with papillomatous 
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outgrowths and hyperkeratosis of the skin2.

Problems associated with lymphedema include: 
pain, altered sensations such as discomfort and 
heaviness, difficulties with physical mobility, 
physiological distress, recurrent infections and social 
isolation2.Intensive treatment is mainly used for 
severely swollen or misshapen limbs, where an elastic 
garment cannot be fi�ed. MLD is a gentle massage 
technique, which stimulates the lymphangiomotoric 
activity3. An increased level of activity associated 
with exercise may reduce body weight and increase 
the shoulder’s range of motion and improve muscle 
strength4.

METHOD

 It was a randomized control trial conducted 
on 20 subjects divided in 2 groups, one group was 
control group and other was experimental group. 
The early physiotherapy group was treated by a 
physiotherapist with a physiotherapy programme 
including manual lymph drainage, massage of scar 
tissue, and progressive active and action assisted 
shoulder exercises. This group also received an 
educational strategy. The control group received the 
educational strategy only

INCLUSION CRITERIA

• Age ranges above 18 yrs

• Women undergone unilateral breast cancer 
surgery with axillary lymph node dissection

EXCLUSION CRITERIA

• Recurrence or relapse of breast cancer

• Bilateral breast cancer

• Untreated infection

• Untreated heart disease

• Untreated renal disease  

• Untreated DVT

• Any other physiotherapeutic 
contraindications

PROCEDURE : Patients were screened for 
inclusion/exclusion criteria . Patients fulfilling the 
inclusion and exclusion criteria were included in the 
study. Each patient in this study was instructed about 
the different evaluation and treatment procedures 
to gain her confidence & co operation throughout 

the study. Subjects were randomly divided into 2 
groups i.e. Group A and Group B. Group A was 
given educational strategy and early physiotherapy. 
Group B was given only educational strategy. Both 
programmes will last for 3 weeks, with 3 visits per 
week.

Early physiotherapy intervention includes:

1. Manual Lymphatic Drainage

2. Stretching exercises of levator scapulea, 
upper trapezius, pectoralis major, medial and lateral 
rotators of shoulder

3. Progressive active and active assisted 
exercises of shoulder

4. Proprioceptive neuromuscular facilitation 
exercises without resistance for upper limb

Manual Lymphatic Drainage:Manual lymphatic 
drainage (MLD) is a specialised, gentle type of 
massage and an important part of lymphedema 
treatment. The aim is to shift or encourage the extra 
lymph to move away from the swollen area so it can 
drain normally. MLD also encourages and improves 
lymph drainage in the healthy lymph vessels, which 
helps keep fluid away from swollen areas. Slow 
rhythmic repetitive stroking with kneading effleurage, 
these sequential techniques with elevation of part to 
be drained is applied. First proximal part i,e, axilla is 
drained to make pathway for clearance of distal fluid 
areas. Direction of effluerage is specific towards the 
part with lymphedema that has to be drained. Distal 
to proximal stroking is done. The edematous part is 
drained with proximal part first and then distal part.

Proprioceptive Neuromuscular Facilitation

1. D1 Flexion Pa�ern: flexion. adduction, 
external rotation.

2. D1 Extension Pa�ern: extension, abduction, 
internal rotation.

3. D2 Flexion Pa�ern: flexion, abduction, 
external rotation.

4. D2 Extension Pa�ern: Extension, adduction, 
internal rotation.

Educational Strategy includes:      

• Instructions with printed materials about 
the lymphatic system, concepts of normal load 
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versus over load, source of secondary lymphedema, 
identification of possible precipitating factors.

• Instructions and precautions were given to 
the subjects in form of printed material in regional 
language 

• Intervention to prevent lymphedema:

• avoidance of trauma

• prevention of infection

• avoidance of arm constriction

• use and exercise of the arm

Exercise guidelines:

1. Perform exercises twice daily every day.

2. Have needed equipment at hand, such as a 
foam roll, wedge, or exercise wand.

3. Wear compression bandages or a customized 
compression garment.

4. Precede lymphatic drainage exercises with 
total body relaxation activities.

5. Follow a specified order of exercises.

6. Perform active, repetitive movements slowly, 
about 1 to 2 seconds per repetition.

7. Elevate the involved limb above the heart 
during distal pumping exercises.

8. Combine deep breathing exercises with active 
movements of the head, neck, trunk, and limbs.

9. Initially, perform a low number of repetitions. 
Increase repetitions gradually to avoid excessive 
fatigue.

10. Do not exercise to the point where the 
edematous limb aches.

11. Incorporate self-massage into the exercise 
sequence to further enhance lymph drainage.

12. Maintain good posture during exercises.

13. When strengthening exercises are added to 
the lymph drainage sequence, use light resistance 
and avoid excessive muscle fatigue.

Precautions to be followed during study 
period:

1. Avoid heavy lifting on the surgical side for 4 
weeks after surgery. Return to lifting gradually after 
this period.

2. Keep your surgical  arm loose and moving 

within the limits you are given after the surgery

3. Avoid any activity that bounces and jostles 
the breast for 2 weeks after surgery.

4. Use pillows to elevate your arm at night 
to decrease  swelling during first week. Put pillow 
between your arm and side at night to prevent from 
rolling on the surgical side.

5. Avoid repetitive motions with the arm on the 
surgical side such as vacuuming for 2 weeks after the 
surgery

6. Perform shoulder ROM exercises as 
tolerated.

7. Perform low impact exercises after surgery 
once pain is under control.

8. Do not lift your arm above shoulder level 
until cleared by your surgeon. 

Exercises Prescribed to Both Groups:

1. Active circumduction of the arm

2. Exercises on a foam roll

3. Bilateral hand press.

4. Wand exercise, doorway or corner stretch, 
and towel Stretch

5. Unilateral arm exercises with the arm 
elevated

6. Bilateral, horizontal abduction and 
adduction

7. Overhead wall press

8. Wrist and finger exercises

RESULT

TABLE 1: 1Comparison of Mean Scores of 
Quality of Life Questionnaire   of pre and post 
treatment  using paired t –test in Group A.

MEAN SD P T Significance

Pre-
treatment 59.96 4.48

<0.0001 3.9257 significant

Post-
treatment 52.40 3.34

INTERPRETATION: P value is <0.0001, t value is 
3.9257 which is significant 



98        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3                 Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      99

TABLE 2: Comparison of Mean Scores of Volumetric Measurement of pre and post treatment in Group 
A

MEAN SD P t Significance

Pre-treatment 102.50 7.91 0.0031 4.00
Significant 

Post-treatment 106.50 2.48

INTERPRETATION: P value is <0.0001, t value is 4.00 which is significant 

TABLE 3:  Comparison of Mean Scores of Quality of Life Questionnaire   of pre and post treatment  
using paired t –test in Group B.

MEAN SD P t Significance

Pre-treatment 60.20 4.59
0.0001

7.7198
Significant 

Post-treatment 56.70 3.50

INTERPRETATION: P value is <0.0001, t value is 7.7198 which is significant 

TABLE 4: Comparison of Mean Scores of Volumetric Measurement of pre and post treatment  using 
paired t –test in Group B.

Parameter MEAN SD P T Significance

Pre-treatment 107.00 8.56 <0.0001    12.1579
Significant 

Post-treatment 145.50 11.41

INTERPRETATION: P value is <0.0001, t value is 12.1579 which is significant 

TABLE 5: Comparison between  Quality of Life Questionnaire score of Group A and Group B using 
unpaired t –test.

MEAN SD P T Significance
Group A 9.80 3.01

0.001 5.71289 Significant 
Group B 3.66 1.65

INTERPRETATION: P value is 0.001, t value is 5.71289 which is significant 

TABLE 6:  Comparison between Volumetric Measurement of Group A and Group B using unpaired t 
–test.

MEAN SD P T Significance

 Group A 4 3.16
<0.0001 10.5841 Significant

Group B 39.50 10.12

INTERPRETATION: P value is <0.0001, t value is  10.5841 which is significant

Mean Age of subjects of both groups was found to be 62.4 yrs.
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DISCUSSION 

This clinical was conducted to evaluate the 
effectiveness of early physiotherapy in prevention 
of lymphedema in post mastectomy breast cancer 
patients.In this study there were 20 subjects and 2 
groups i.e. 10 in each group. Group A was given 
early physiotherapy and group B (control group) 
was given educational strategy.Manual lymph 
drainage, improves the lymph circulation, especially 
subcutaneous circulation, to stimulate the initial 
lymphatics, and to stretch the lymph vessels, 
consequently improving the removal of interstitial 
fluid. Manual lymph drainage encourages and 
improves reabsorption without increasing filtration1. 

Lymphedema of the upper extremity is a common 
occurrence after patients receive therapeutic 
interventions for breast carcinoma5. Physical 
activity can reduce recurrence of breast cancer, the  
importance of evidence-based training instructions 
for these patients is essential6. An additional benefit 
of exercise is the possibility of reducing obesity, 
which has been identified as a risk factor in the 
development of lymphoedema7-8. Manual lymph 
drainage stimulates superficial lymphatic vessels 
to remove excess interstitial fluid and it moves it 
through subepidermal (under the skin) fluid channels 
that form when lymphatics are damaged9. Manual 
lymph drainage encourages and improves resorption 
without increasing filtration It has been shown to be 
effective in the treatment of lymphedema because it 
improves the removal of fluid from interstitial space1. 
MLD combined with PNF are effective in treating 
lymphedema after mastectomy. Exercise therapy also 
significantl improves physical condition and relieves 
depression and anxiety of cancer patients10.

 Prolonged stretches at the shoulder have been 
shown to be highly effective in other patient groups 
at risk of developing significant loss of range11. Thus 
Prolonged stretches may be effective to decrease 
stiffness and pain after breast cancer surgery. Positive 
change in exercise activity has resulted in higher 
quality of life and favourable bodily pain and general 
health scores12. Natural killer cytotoxic activity  
increased after exercise in cancer patients, along with 
lymphocyte proliferation and granulomatous cell 
counts13

CONCLUSION 

Early physiotherapy along with educational 
strategy  was more effective than only Educational 
strategy in prevention of Lymphedema in post 
mastectomy breast cancer patients. Thus , hypothesis 
is proved.

Limitations: Sample size was small.

Recurrences were not to find out the long term 
effect of the treatment.

Total duration  of study was less

Suggestions: The sample size can be larger.

The study can be carried for a longer duration.

Close monitoring of daily activities could be 
done.
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ABSTRACT

Aim of the study was to determine the influence of tibiofemoral degeneration on hamstring flexibility 
by means of passive knee extension test, gait parameters and functional performance using lower 
extremity functional scale(LEFS). The overall relationship between each variable of the study was 
found using Pearson Correlation and was at a significant level of 0.01. Correlation of relationship of 
hamstring to step and stride length was shown positive and negative with cadence. 

Keywords: Tibiofemoral degeneration, passive knee extension test, gait parameters, LEFS

INTRODUCTION

Degenerative joint disease is a musculoskeletal 
disorder that affects a large proportion of population 
throughout the world. It predominantly affects 
the weight bearing joints such as hip, knee, ankle 
and vertebral column (Ronald et al 2004). Knee is 
a weight bearing joint of lower limb which has the 
primary function of lengthening and shortening of 
the limb, thus assisting the hip in positioning the foot. 
Degenerative joint disease of knee is more common 
among Indian population than that of western in 
relation to lifestyle pa�ern, primarily targeting 
medial and lateral tibiofemoral compartment of 
knee than the patellofemoral compartment (Roy D 
Altman et al 2004). Report states that prevalence of 
osteoarthritis of knee joint rose from 2% in men and 
3.5% in women between age group of 45 – 54 years to 
9.1% and 17.4% respectively among those who were 
65 – 74 years (Davis et al 1991). The joint reaction 
forces are an important contributing factor in the 
development of degenerative joint disease, a leading 
cause of disability in aging adults (Berenbaum F, 
Hochberg MC et al 2001). Alignment of knee is 
affected by the alignment of hip, ankle and foot, hence 
malalignment of knee can result from malalignment 
of hip, ankle and foot joints, from muscle imbalances, 
from abnormal loads on the knee joint (Davids JR et 
al 1996). Normal valgus alignment of knee results in 
a narrower base of support during stance, requiring 

less lateral shift to keep body’s centre of mass over 
its base of support during single limb stance and 
gait (Saunders JB et al 2009). Among individuals 
with degenerative joint disease of knee, 5 degrees of 
lateral tibial version with respect to femur is reported 
(Carol Oatis 2009). In addition to flexing and rotating 
the knee, the hamstring reportedly contributes to 
the stability of the knee, provide active resistance 
to anterior glide of tibia on the femur, and perhaps 
a critical substitute in anterior collateral ligament 
deficient phase. Hamstring is predominantly active 
during normal gait, and the most prominent period 
of activity is at the transition between swing and 
stance period of gait cycle. The role of hamstring is 
to slow the extension of knee in late swing and to 
help extension of hip in stance phase and so excessive 
activity of hamstring muscles can produce decreased 
knee extension in these phases of gait (Flynn TW et 
al 1995). Co-contraction of hamstring and quadriceps 
helps to stabilize knee and protect the ligamentous 
structures. Presence of knee flexion contracture 
precludes the use of passive support mechanism. 
With the knee flexed, weight of head, arm, and 
trunk produces a flexion moment at the knee. Hence, 
contraction of quadriceps femoris muscle is required 
to maintain the standing position. This greatly 
increases metabolic cost of erect standing. Also, 
alters the magnitude and direction of forces at the 
knee and contribute damage to knee joint capsule. 
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Degenerative changes predisposes to mechanical 
failure of hyaline articular cartilage, becomes thinner 
and due to friction, bone eburnates. This results in 
marginal osteophytes causing joint stiffness and 
degeneration on the medial compartment tilts the 
knee into genu varum (Donald A Neuman et al 2nd 
edition). The tibiofemoral joint sustains large moment 
during functional activities. In frontal plane, during 
normal locomotion, the ground reaction force applies 
an external adduction moment on knee during mid 
stance (Hunt MA et el 2006). This adduction moment 
increases the forces applied to medial tibial plateaus 
and femoral condyles. Thereby, it is important 
to recognize the relationship between joint and 
muscle forces and their possible associations with 
degenerative joint disease. Hence, the present study 
is aimed to determine the influence of tibiofemoral 
compartment degeneration on hamstring flexibility 
and functional performance of subjects.

SUBJECTS & METHODS 

We included 100 patients within the age group 
ranging from 40-60 years who were diagnosed by 
radiography changes for a period of at least four 
weeks with degenerative knee (tibiofemoral).patients 
symptomatic of other conditions such as isolated 
patellofemoral degeneration, previous surgeries, 
adverse neural tension, septic arthritis, deformities of 
lower extremities were excluded from this study. The 
purpose of the study was explained to the participants, 
and informed consent was obtained. The subjects 
with tibiofemoral compartment degeneration were 
evaluated for length of hamstring muscle, by means 
of passive knee extension test, and gait parameters. 
Finally functional performance was assessed using 
Lower Extremity Functional scale

 The subject’s knee was passively extended by a 
standardized force, while the hip was stabilized in 
90 degrees of flexion. The knee angle was measured 
with a standardized goniometer and represented the 
hamstring muscle length. The subjects were instructed 
to walk through a stretch of fifty meter along the 
marking on the floor during which the cadence was 
calculated. The subjects were then made to wet their 
feet and walk along the marking on the floor, there 
after stride length and step length was measured.

Lower Extremity Functional Scale is a self 

reporting scale. This was presented to the subjects in 
the form of hand outs and appropriate instructions 
were given. The hand outs were collected back and 
were scrutinized for the score. The total score is the 
sum of points scored for all the twenty activities. 
Each activity scored maximum of four points and 
the least was zero point. The overall score of the scale 
is eighty. Four activities which were not applicable 
to our lifestyle were not considered, which made a 
maximum score of the scale as sixty four for sixteen 
activities. Percentage of maximal function was 
calculated by the formula LEFS score ÷ 64 x100.

The SPSS version 16.0 software (statistical package 
for social sciences)was used to perform statistical 
analyses. Descriptive statistics were used for general 
features. Overall relationship between each variables 
of this study was found using Pearson’s correlation 
coefficient. The level of statistical significance was 
p<0.01.

RESULTS

The mean age of participants by means of one 
sample t-test is described in table 1.the mean and 
standard deviation of hamstring length, stride, step, 
cadence and LEFS by means of one sample t-test is 
shown in table 2.description of table 3 is Mean and 
standard deviation based on gender variance. The 
overall relationship between each variables of this 
study is shown in table 4. On comparison of the 
relationship of hamstring to the gait parameters 
showed a positive correlation to step and stride 
length.

Whereas a negative correlation with cadence. 
Also, all the included gait parameters showed a high 
level of significance to LEFS. Correlation of hamstring 
length with gait parameters and the functional scale 
was at a significant level of 0.01. The values and the 
relationship as stated earlier proved to be statistically 
significant.

Table I: Mean age of the participants (One 
sample t-test)                              

Gender n Mean ± SD

Male 25 50.04 ± 5.81

Female 75 47.88 ± 6.11

Total 100 48.42 ± 6.08
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Table II: The mean and standard deviation of hamstring length, 
stride, step, cadence and LEFS by means of one sample t – test

  N Mean ± SD

Length (degree) 100 34.78 ± 8.07

Stride (cm) 100 38.03 ± 5.58

Step (cm) 100 18.31 ± 2.75

cadence 100 29.39 ± 4.41

LEFS (%) 100 70.26 ± 10.47

Table III: The mean and standard deviation representing gender variation of the variables.

Gender N Mean Std. Deviation t p

Length (degree)
Male 25 32.40 8.554 -1.719 .089

Female 75 35.57 7.800

Stride (cm)
Male 25 38.97 5.446 .970 .334

Female 75 37.72 5.624

Step (cm)
Male 25 18.59 3.127 .593 .555

Female 75 18.21 2.626

Cadence
Male 25 28.96 4.560 ..561 .576

Female 75 29.53 4.382

LEFS (%)
Male 25 69.288 10.2428 -.533 .595

Female 75 70.581 10.5941

Table IV: Relationship between hamstring Length and Stride length, Step length, Cadence and LEFS

Hamstring 
Length (degree) Stride length (cm) Step length 

(cm) cadence LEFS (%)

Age

Pearson 
Correlation - .180 - .111 -.165   .199* -.524**

Sig. (2-tailed) .073 .269 .100 .047 .000

Hamstring 
Length (degree)

Pearson 
Correlation .399** .421** -.370** .468**

Sig. (2-tailed) .000 .000 .000 .000

Stride length 
(cm)

Pearson 
Correlation .837** -.717** .298**

Sig. (2-tailed) .000 .000 .003

Step (cm)

Pearson 
Correlation -.925** .329**

Sig. (2-tailed) .000 .001

Cadence

Pearson 
Correlation -.339**

Sig. (2-tailed)
.001

* Correlation is significant at the 0.05 level (2-tailed).

**Correlation is significant at the 0.01 level (2-tailed).
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DISCUSSION

This preliminary study demonstrated a positive 
correlation between hamstring flexibility and 
Lower Extremity Functional Scale in tibiofemoral 
joint degenerated subjects.In addition, hamstring 
flexibility is highly significantly related to step length, 
stride length and cadence.

The Tibiofemoral joint sustains large moment 
during functional activities and normal gait (Hunt 
MA 2006).  Hamstring is one of the muscles that 
contributes to the stability of knee and is active during 
normal gait, decelerate the extension of knee in late 
swing and to help extend hip in stance phase. Muscle 
imbalance causes abnormal stress on the joint and can 
lead to joint degeneration (Andriacchi TP 1994).

It is significant clinically, to recognize the 
incidence of lack of flexibility and impaired functional 
status among patients suffering degenerative joint 
disease.

The relationship between walking speed and 
muscle activity is complex and depends on the 
muscle. However, the relative contribution of hip 
flexors and extensors to propulsion increases with 
walking speed. Predominantly many abnormal gait 
pa�erns found among individuals with impairment 
are characterized by decreased walking velocities.

Hence, our study aimed to determine the 
influence of tibiofemoral compartment degeneration 
on hamstring flexibility and functional performance 
of subjects in the present study. In this study, 
the hamstring flexibility of hundred subjects was 
measured along with LEFS and gait parameters. 

It is evident from table 2, that the hamstring 
flexibility is related to gait parameters such as step 
length, stride length and cadence. Also, hamstring 
flexibility has its profound effect on LEFS score.

The outcome measure used in this study proved to 
be valuable in measuring functional status supported 
by previous studies done by Yeung TS 2009.

In previous studies, hamstring flexibility was 
measured in relation with patellofemoral pain 
syndrome (Lisa C White 2009). Similar studies done 
by G. Li (2006), proved the effect of tibiofemoral joint 
kinematics on patellofemoral contact pressure under 

simulated muscle loads.

The physiological explanation supporting the 
influence of hamstring flexibility is that, excessive 
activity of hamstring can produce decreased knee 
extension in late swing and at ground contact during 
gait (Flynn TW 1995).

  Gait alteration may occur with degenerative 
joint disease of knee depending on whether there is a 
collapse of the medial (or) lateral knee compartment 
owing to degeneration.

 Lateral knee degeneration would result in a 
varum knee, causing the knee to thrust medially 
during gait. Medial degeneration would results in 
varus knee, causing the knee to thrust laterally during 
gait (Darlene Hertling et al 2006).

Table 1 represents the mean age of participants 
by means of one sample t – test. The mean age of 
male subjects was 50.04 ± 5.81 and mean age of female 
subjects was 47.88 ± 6. 

  The mean and standard deviation of hamstring 
length, stride, step, cadence and LEFS by means of 
one sample t – test is shown in table 2. 

Description of table 3 is Mean and standard 
deviation based on gender variance, does not show 
much of statistical significance in difference for 
hamstring length, and stride length, step length, 
cadence and LEFS, which has also been represented 
graphically.

The overall relationship between each variables 
of this study was found using Pearson correlation as 
shown in table 4. On comparison of the relationship 
of hamstring to the gait parameters showed a positive 
correlation to step and stride length.

Whereas a negative correlation with cadence. 
Also, all the included gait parameters showed a high 
level of significance to LEFS. Correlation of hamstring 
length with gait parameters and the functional scale 
was at a significant level of 0.01. The values and the 
relationship as stated earlier proved to be statistically 
significant.

Subjects included for this study were not 
categorized based on their nature of work or 
occupation. This factor might have had an influence 
on the outcome.
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Intrinsic factors to the subjects who were included 
for the study such as obesity could have also had an 
influence on the outcome.

Considering the above stated data and 
discussion, proves the current study to possess a 
significant relation between hamstring flexibility and 
functional performance, which is readily influenced 
by tibiofemoral compartment degeneration.
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ABSTRACT

Aim: To find the correlation of low back pain and diastasis rectus abdominis in post-menopausal 
women between the age group of 50-60 years.

Oebjctives: 

1. To find the prevalence of low back pain in post-menopausal women. 

2. To assess low back pain using visual analogue scale. 

3. To assess the disability due to low back pain using Roland Morris disability questionnaire.

4. To assess the diastasis recti in postmenopausal women.

 5. To find the correlation of diastasis rectus abdominis with low back pain in post-menopausal 
women.

Abstract: A correlational study was conducted in 100 postmenopausal multiparous females within the 
age group of 50-60 years. They were surveyed for low back pain using visual analogue pain scale and 
Roland Morris questionnaire for disability; out of which 77% had low back pain. These participants 
were then assessed for diastasis rectus abdominis using diastasis recti test.The mean VAS of low back 
pain was 5.31. The mean disability due to low back pain was 38.55%. The mean of diastasis recti was 
2.89cm. The test was statistically significant by using unpaired t test and coefficient of correlation test.

Result: There was a partial positive correlation between diastasis rectus Abdominis and Low back pain 
in post-menopausal women within age group 50-60 years.

Keywords: Diastasis rectus abdominis, low back pain, post menopausal women, disability, diastasis recti test.

INTRODUCTION/BACKGROUND

Rectus abdominis is a muscle running vertically 
on each side of anterior wall of abdomen. There are 
two parallel muscles separated by a midline band of 
connective tissue called linea alba. The muscle arises 
by two tendinous heads: lateral head from lateral 
part of the pubic crest and medial head from the 
anterior pubic ligament. It is an important postural 
muscle. It is responsible for flexing the lumbar spine, 
as when doing a crunch. It also helps in keeping the 
internal organs intact and in creating intra-abdominal 
pressure1.

Diastasis rectus abdominis is defined as 
separation between two bellies of rectus abdominis2 .

The hormonal changes taking place during 
menopause causes stretching of the abdominal 
muscles. It is more common in multiparous women 
due to repeated episodes of stretching during 
pregnancy3. Thus the biomechanical changes and 
stretching of these muscles facilitate the appearance 
of diastasis of rectus abdominis muscle. This may 
produce musculoskeletal complaints such as low back 
pain as a result of decreased ability of the abdominal 
musculature and thoracolumbar fascia to stabilise the 
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pelvis and lumbar spine5.

MATERIAL & METHOD

      1. STUDY DESIGN 

Type of Study: Correlational Study 

Duration of Study: 6 Months 

Location: Metropolitan City

2 .sampling Design

Sampling Method: Convenience Sampling

Sample Population:  Post Menopausal Women 
- (50-60 Years)

Sample Size: 100

3. Outcome Measures

 Visual analogue scale

 Roland Morris questionnaire

 Diastasis recti test                             

 SELECTION CRITERIA

        A) INCLUSION CRITERIA:

•  Full term normal delivery

• Multigravida females

• Age group of 50-60 years

• Women willing to participate in the study.

           B) EXCLUSION CRITERIA: 

• Females undergone any abdominal surgeries

• Any orthopaedic surgeries

• Any neurological condition

• Any cardiac condition

• Hesitant females

• Uncooperative patients

• Female on hormone replacement therapy.

• Already on exercise Programme.

    PROCEDURE

Total 100 postmenopausal multiparous females 
within the age group of 50-60 years were surveyed for 
low back pain using visual analogue pain scale and 
Roland Morris questionnaire where questions have 
been designed to give the information about how 
their low back pain affects their ability to manage 
in day to day life.Before handling the questionnaire, 

each subject was  given detailed information about 
the purpose of the study with an assurance that the 
information given will be used only for data collection, 
but otherwise it would be kept totally confidential. 
Consent was taken in the language best understood 
by the females. The statements given in the Roland 
Morris questionnaire were translated in the language 
best understood by the subjects. They were instructed 
to put a mark next to each appropriate statement. The 
total obtained score was calculated to find the level 
of disability. Patients having low back pain were 
assessed for diastasis recti. 

DIASTASIS RECTI TEST: The diastasis recti 
test was performed with the patient in crook lying 
position. The subject slowly raises her head and 
shoulders off the floor, reaching her hand towards the 
knees, until the spine of scapulae leaves the floor. The 
therapist places the fingers of one hand horizontally 
across the midline of the abdomen at the level of 
umbilicus. If a separation exists, the fingers will sink 
into the gap between the rectus muscles or a visible 
bulge between the rectus bellies may be appreciated. 
The number of fingers that can be placed between the 
muscle bellies is documented. The separation of 2 c.m 
(i.e. 2 finger widths) is considered normal. Diastasis 
rectus abdominis will be confirmed if a separation of 
greater than 2 finger widths between the two rectus 
abdominis bellies exists2. 

FINDINGS

TABLE 1: Demographic data

PARAMETERS  

NO.OF CASES 100

AGE(YEARS)  

       MEAN 53.68

          SD 3.94

       RANGE   50-60                            
 

   NO.OF PREGNANCY  

2 69

3 22

>3 9

INFERENCE: The above data shows the 
distribution of women participated in the study from 
age 50 years to 60 years.
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TABLE 2: Prevalence of low back pain

LOW BACK PAIN  

        YES 77

         NO 23

INFERENCE: The above data shows the 
prevalence of low back pain in post-menopausal 
women was 77.

TABLE 3: Correlation of low back pain and 
diastasis rectus abdominis

                
PARAMETERS MEAN

STANDARD 
DEVIATION SIGNIFI-

CANCE

  VAS 4.09 3.29

SIGNIFI-
CANT

DIASTASIS 
RECTI 2.89 0.69

INFERENCE: The above data shows the 
correlation of low back pain and diastasis recti. The 
test was statistically signifi cant by using unpaired t 
test and coeffi  cient of correlation test.

CONCLUSION

This study concludes that there is a partial 
positive correlation between low back pain and 
diastasis recti abdominis in post-menopausal women 
within the age group of 50-60 years.
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ABSTRACT

Introduction: The study was initiated to compare the most popularly used Bruce, Balke and Naughton 
test protocols, considering cardiopulmonary responses like HR, BP and RPE as criteria in same subject 
population.

Methodology: 60 Normal Healthy subjects between age group 20-59 years were recruited for the study 
after informed consent. Basal Parameters i.e. HR, BP and RPE were taken for all subjects before and 
immediately after the termination of the Bruce, Balke and Naughton test..

Results: Demographics characteristics of the subjects were : mean age of subjects were 36.62 + 11.55  
years, 50% total were male and rest were female. Results were compared in two groups 20-39 and 40-59. 
The statistical test used  were t- test and ANOVA and the significance level was decided as p<0.05. 

Conclusion: To achieve optimal clinical results, the selection of treadmill protocols should be based on 
the individual performing the test and objective of the test
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INTRODUCTION

In 1976, Pollock et al did a Comparative Analysis 
of Four protocols : Bruce, Balke, Taylor, & Ellestead 
for maximal treadmill stress testing1. In 1991, Myers 
et al did a Comparison of Ramp versus standard 
exercise protocols: Bruce, Balke, Taylor & Astrand, 
however no one test was thought to be superior to 
the others2.

Aim: To compare the most popularly used Bruce, 
Balke and Naughton test protocols, considering 
cardiopulmonary responses like HR, BP and RPE as 
criteria in same subject population.

METHODOLOGY

Instrumentation: Treadmill, polar digital HR 

monitor, Aneroid BP Apparatus, stethoscope

Exclusion Criteria:

Absolute Contra Indication as ruled out by the 
physician: Resting ECG abnormalities, recent MI, 
unstable angina, ventricular arrhythmias, heart 
blocks, pacemakers, CHF, Cor Pulmonale, aortic 
stenosis or any other rheumatic  heart disorders, 
acute infections, pulmonary embolism.

Relative Contra Indication as determined 
by  physician are DBP>115 SBP>200, pregnancy, 
electrolyte abnormalities, PVC’s, ventricular 
aneurysm, diabetes uncontrolled, chronic infectious 
diseases like hepatitis AIDS.

Procedure: 60 Normal Healthy subjects between 
age group 20-59 years were recruited for the study 
after informed consent. All volunteers were screened 
for entry into the study on the basis of normal 
physical examination  by a medical practitioner and 
on the basis of being negative on the PAR- Q .
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Before starting the test, all volunteers were asked 
to sign a consent form, complete a medical history 
questionnaire (PAR Q) and describe personal details 
to be noted on Data Collection Form.

Proper instruction and a trial walk on treadmill 
was given to every subject a day prior to start of the 
actual test, to familiarize them with the different 
speed of the three protocols and to decrease their 
anxieties. Basal Parameters i.e. HR, BP and RR were 
taken and age predicted max HR was calculated  i.e. 
220- age and was reported on data collection form, to 
ensure that the subject does not exceed their Target 
Heart Rate Zone.

The session started with 10 minutes of warm up 
which included calisthenics exercises and stretching 
(same for all subjects at all instances) after which the 
subject started with actual test. A table of random 
number was used to select the order in which tests 
were administered and the test was single blinded 
(subject blinded to the protocol) .Testing sessions 
were scheduled at one week interval preferably at 
same time and same day. Subjects fasted 3 hours 
before the test and care was taken that on day of 
testing they were in fit condition. However, drinking 
water was allowed.

HR and BP was monitored for all subjects before 
and immediately after the termination of the test. 
Also the predicted METS, VO2  & total duration for 
which subject exercised on each test was noted from 
the treadmill and the individual’s level of exertion 
was quantified on rate of perceived exertion (RPE) 
Borg 6-20 scale.

Termination Criteria for the test: In all subjects 
was if any symptom or discomfort (like fatigue, SOB 
etc.) beyond which he/she was unable to carry out the 
test. After termination of the test then the subject was 
made to sit till all the parameters returned to near 
normal and the recovery time was noted on Data 
Collection Form.

RESULTS 

Demographics characteristics of the subjects 
were : mean age of subjects were 36.62 + 11.55  years, 
50% total were male and rest were female. Results 
were compared in two groups 20-39 and 40-59. The 
statistical test used  were t- test and ANOVA and the 
significance level was decided as p<0.05. 

Profile of HR- After the tests mean HR in Bruce 
protocol was significantly (p<0.05) high as compared 
to Balke and Naughton. But the difference was 
not found to be statistically significant in both age 
groups. However the HR of subjects in higher age 
groups 40-59 years was significantly low as compared 
with subjects of age group 20-39 years in all three 
protocols. (Table 1)

Profile of Systolic BP- After the tests mean BP 
in Bruce protocol was significantly (p<0.05) more as 
compared to Balke and Naughton. But the difference 
was not found to be statistically significant in both 
age groups. However the SBP response post test 
of subjects in higher age groups 40-59 years was 
significantly high as compared with subjects of age 
group 20-39 years in all three protocols. (Table 1)

Table 1: SBP and HR at three instances: Post Protocol in both the age Groups

Age (years) S.B.P. (Mean + SD) H.R. (Mean + SD)

Protocol Bruce Balke Naughton Bruce Balke Naughton 

20-39 154.1 + 14.8 145.6 + 20.2 147.43 + 19.7 174.20 + 10.9 171.77 + 11.5 172.17 + 10.4 

40-59 161.86 + 16.0 157.6 + 16.5 151.86 + 16.8 151.57 + 14.7 147.47 + 11.8 148.93 + 12.5 

Profile of Predicted METS: After the tests 
predicted METS in Bruce protocol was significantly 
(p<0.05) more as compared to Balke and Naughton. 
But the difference was not found to be statistically 
significant in both age groups. However the METS 
of subjects in higher age groups 40-59 years was 
significantly low as compared with subjects of age 

group 20-39 years in all three protocols. 

Profile of duration:  For both the age groups the 
duration was significantly low in Bruce protocol as 
compared to Naughton and Balke protocol. However 
the difference between the duration of Balke and 
Naughton were not statistically significant. Also, the 
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duration was significantly less in higher age groups, 40-59 years as compared with subjects of 20-39 years in all 
three protocols. (Table 2)

Table 2: Duration of Exercise /Workout and RPE in all Protocols in both the age Groups

Age 
(years) Duration  (Mean + SD) RPE (Mean + SD)

Protocol Bruce Balke Naughton Bruce Balke Naughton 

20-39 12.0  + 2.8 19.54 + 3.6 20.07  + 4.6 14.66 + 1.3 11.93 + 1.8 12.8 + 1.62 

40-59 9.64 + 3.0 14.35 + 5.9 15.52 + 5.5 14.10 + 1.46 11.7 + 1.74 12.1 + 1.36 

Profile of RPE: RPE was significantly higher in 
Bruce protocol as compared to Balke and Naughton. 
However, the difference was not found to be 
statistically significant between Balke and Naughton. 
Also there was no statistical difference between the 
two age groups within all three protocols.  (Table 2)

All the subjects recovered in 2 minutes after the 
protocol. They were kept under observation for 30 
minutes post exercise.

DISCUSSION

To asses cardiopulmonary system different 
treadmill protocols have come into existence over 
a period of time. We selected three very widely 
used protocols i.e. Bruce, Balke and Naughton for 
comparison in our study.

Balke was devised with constant speed of 5.3kph 
and increase of grade of 1% at every stage (i.e. 1 min 
stage and total duration of 26 mins)

Naughton having constant speed of 4.8 kph with 
increase in grade of 2.5 % at every stage (i.e 2 min 
stage and total duration of 28 minutes)

Bruce shows greater variations i.e. speed from 
2.7 kph to 8.8 kph and grade starts with 10% and 
increased by 2% at every stage (i.e 3 minutes stage 
and total duration of 21 minutes)6

In our study all volunteers were subjected to 
all 3 protocols on the treadmill and it was observed 
that maximum physiological values for HR, BP & 
METS were not statistically different when compared 
in all three protocols. However it was observed 
that the total duration required to achieve these 
maximum responses in each of these protocols varied 
significantly. In Bruce protocol, subjects achieved 
maximal responses at a very short duration i.e. for 

age group 20-39 years it was 12 minutes and for 40-
59 years it was only 9 minutes, as compared to Balke 
and Naughton where they required almost the same 
duration i.e. for 20-39 years- 19 mins, 40-59 years- 14 
mins and 20-39 years- 20 minutes and 40-59 years 16 
minutes respectively.

Even RPE varied significantly in three protocols 
being higher in Bruce which suggests that subjects 
perceived a greater exertion in achieving maximal 
responses in lesser duration in Bruce protocol as 
compared to Balke and naughton protocols.This is 
due to higher increments in Bruce protocol.

Although the maximal HR was similar in all 
three protocols, it was the rate of increase in HR 
that changed significantly among the three tests. It 
was observed in our study that Bruce has a primary 
advantage of relatively short duration needed for most 
subjects to reach  maximal effort. However, this may 
be a disadvantage for elderly and cardiopulmonary 
compromised patients because the large increments 
in between the stages may be too great to cope up 
with the stress. With age and deconditioning there 
is a decrease in average values of maximum aerobic 
power or VO2 max and there is inefficiency in reaching 
its submaximal or maximal percentage.

In his study, Skinner has observed  that at the 
age of 25 years functional capacity is 12-13 METS (1 
MET  higher for males,) after which there is a drop 
of approximately 1 MET  by each 7 years. Thus, in 
a 60 year old VO2 Max would be 7-8 METS, which 
dropped to 5-6 METS in institutionalized and highly 
deconditioned elderly3.

In Bruce, 2nd stage workload is 4 kph (12%) which 
requires 7 METS, and so it is at near V02 Max for most 
elderly people. Also, the relatively large increase in 
between the stages and as the test progresses above 
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stage, the additional energy cost of running as 
compared with walking, limits their performance3.

However, advantage of this protocol is that, 
the abrupt increase in the exercise intensity many 
increase sensitivity to ischemic changes. Therefore, 
we can say that Bruce is a choice for young active 
individuals and to evaluate cardiovascular system 
with increased sensitivity5,8,9.

Balke, as described earlier has survived test of 
time where speed is constant and grade increases 
every minute. Constant treadmill speed requires only 
an initial adaptation in stride and produces less ECG 
and BP artifacts than do protocols involving higher 
speeds4. It was originally developed to assess physical 
fitness and endurance in reasonable healthy subjects4, 

8, 9. However, in older deconditioned individuals the 
5.3 mph speed may be too fast therefore it could be 
a test of choice for normal sedentary subjects who 
should be able to cope up with this speed 5. Long 
duration of this protocol as compared to Bruce still 
remains  a drawback of this test to complete which, 
performance by an  individual, is influenced more 
by endurance4,7. The nature of gradual increase in 
grade with constant speed makes this test more 
applicable to assess functional capacity. Therefore, it 
can be safely utilized for a Customized cardiac rehab 
program because increment is more gradual10.

Naughton, another test of our study is also 
a longer duration test, which unlike Balke has a 
less speed  i.e. 4.8 kph, so it is suggestive for older 
deconditioned  individuals5. Later, it was modified 
to a speed of 3.2 kph for the initial 6 stages5. Paul. 
S Fardy in his study used this protocol to assess the 
cardiovascular system of post MI patients in early 
stages i.e. before hospital discharge or shortly after 
discharge. This has been used extensively in recent 
years to classify patients into high risk and low 
risk categories that have important prognostic and 
therapeutic implications. This is also used in CHF and 
for cardiac transplant where patients have limited 
exercise tolerance4 , though duration is a drawback 
but it can establish more precise end points for se�ing 
training guidelines.

Thus, to achieve optimal clinical results, the 
selection of treadmill protocols should be based on 
the individual performing the test and objective of 
the test.
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ABSTRACT

‘Cerebral Palsy’ is one of the common Neurological disorders seen by the physiotherapist in pediatric 
population. It is very often seen that the patients having similar control are tested on command, as 
joint wise movement through various postures function differently in day to day performance through 
various activities. All component that contribute to functional performance tested separately when put 
together may give an idea of performance but may vary from actual performance. 

Design and Methodology: Cross sectional study done on incidental sample of  35 community 
walkers, cerebral palsied spastic diplegic children  from   All India Institute of physical Medicine and 
Rehabilitation, Haji Ali, Mumbai.

Children assessment done which includes voluntary control, one leg standing, obstacle walking, 
Functional performance observe on Tuffs Assessment of Motor Performance (TAMP) and Motor 
Assessment scale (MAS) compared in Cerebral Palsied children. 

Result: Ambulation activities in TAMP and walking activities in MAS shows low score in spastic 
CP diplegic children and also Advance hand activities and Feeding shows low score in CP diplegic 
children.  TAMP requires less time and less skills of the Physiotherapist than MAS .

TAMP is more simpler than MAS. TAMP Correlated with MAS was found to be positive and statistically 
significant at (P < 0.01).  Voluntary control of UL correlated with Advance hand activity, Hand function 
and Upper arm function of MAS ,  Feeding and Dressing activities of TAMP was found to be positive 
and Statically significant at (P < 0.01). Voluntary control of LL correlated with Walking activity of MAS, 
Obstacle walking , Ambulation activities of TAMP was found to be positive and Statically significant 
at (P < 0.01).  

Conclusion:-  Voluntary control itself gives sufficient idea about the functional level of UL and LL. 

Keywords:- Cerebral Palsy, Tufts Assessment of Motor Performance, Motor Assessment Scale,Voluntary 
Control

Short cuts: - [Cerebral Palsy (Cp), Tufts Assessment of Motor Performance (TAMP), Motor Assessment 
Scale (MAS), Voluntary Control (VC)]

BACKGROUND

Cerebral Palsy: is one of the common Neurological 
disorder seen by the physiotherapist in pediatric 
population. Prevalence of cerebral palsy varies from 
1.5 to 2.5 / 1000 live births. (Zaman et al 1992).4 Again 
the spastics are more than the dyskinetic. Children 

shows developmental delay, reduced mobility, poor 
balance and postural instability which limit the 
overall activity of the child required for independence 
in functional performance. 

The recovery of functional independence 
following a neurological insult is a complex process 
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requiring the reacquisition of many skills. (Shumway 
cook 1995).31,32 

Ultimately recovery has meaning till the patient 
is functionally independent. Physiotherapists do the 
assessments of control, mobility and stability. It is very 
often seen that the patients having similar control are 
tested on command, as joint wise movement through 
various postures function differently in day to day 
performance through various activities.4 

A performance is the accomplishment of 
a given task measured against preset known 
standards of accuracy, completeness, cost, and 
speed. All components that contribute to functional 
performance tested separately when put together 
may give an idea of performance but may vary from 
actual performance.

DESIGN AND METHODOLOGY

Sample : Incidental sample of 35 community 
walking , spastic diplegic cerebral palsied children 
took part in study  from  AIIPMR, Mumbai. 

Study design: Cross sectional study.Wri�en 
consent taken.

Inclusion Criteria :-Bobath (1971) –At about age 
5 yrs., child has good control of his balance, can jump, 
play games and can co-ordinate selective and precise 
movements of his hands for manual skills and also in 
TAMP requires children of above 6 yrs, who are able 
to understand the instructions require for the test.  So, 
children above 5 yrs of age are taken . 

 Exclusion Criteria : Sever MR, gross  cognitive, 
perceptual and behavioral problem excluded . 

METHODOLOGY : A basic routine assessment 
done with that, Voluntary control (Dr.M.G.Mokashi) 
22- For knowing the control over spasticity, voluntary 
control done, Single leg stance time ,Foot placement 
obstacle .To observe the Functional performance, 
Tuffs Assessment of Motor Performance 
(TAMP)14,15,26 and Motor Assessment scale (MAS)9, 
compared in participants. Pilot study for MAS and 
TAMP done on 50 normal children with same age 
group. Communications and wheelchair items 
from TAMP were excluded as Indian children were 
unable to write English and type, and patients were 
ambulant. 

Total assessment time was approximately 50 min  

including  for TAMP -15-20 min  and MAS -15-20 min 
.The results of each scale were recorded on a separate 
sheet of Performa. 

OBSERVATION, ANALYSIS AND RESULT: 
35 community walking spastic diaplegics , cerebral 
palsied type took part in study,out of that 12 girls and 
26 boys with mean age 10.2 ± 4.0 yr. 

 MOTOR ASSESSMENT SCALE(MAS)   :  Carr 
et al (1985) : Poople and whitney (1988); loewen and 
Anderson (1988)  Eight hierarchical measures largely 
focused on disability, and it  is useful in patients with 
upper motor neuron weakness and popularly used 
in stroke patients (Carr & Shephard-1987)9. A pilot 
group of 50 normal children , with mean age 8.5 ± 2.2 
yr was assessed on MAS to confirm it’s effectivity for 
Indian children. 

Table No. 1 : Results obtained for pilot study of 
normal children on MAS are as follows: 

Activities

Mean score 
obtained by 
normal children/
maximum score

% 
obtained 
score

Supine to side lying 6/6 100%

Supine to si�ing 6/6 100%

Balance si�ing 6/6 100%

Si�ing to standing 6/6 100%

Walking 6/6 100%

Upper arm function 6/6 100%

Hand function 6/6 100%

Advance hand activity 6/6 100%

Total 48/48 100%

All children have scored maximum on each 
activities resulted into 100% score. Thus it can be 
concluded that, MAS is applicable to the children 
above 6 yrs of age.

Tufts Assessment of Motor Performance 
(TAMP): have  five Modules under two headings. 
Scoring is based on Assistance, Approach, Pa�ern 
and Proficiency. 

 The test was given to 50 normal children and 
results are  as follows;
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Table No. 2 Module wise score obtained by 
normal children on TAMP.

Modules
Mean score obtained by 
normal group/ Maximum 
score

% of 
obtained 
score 

Bed Mobility 72/72 100%

Transfer 36/36 100%

Ambulation 48/48 100%

Feeding 36/36 100%

Dressing 120/120 100%

Total 312/312 100%

Thus all children have scored maximum on each 
module resulted into 100%score .Therefore TAMP 
could be applied to Indian children above 6yr. 

Performance of Cerebral palsy group on TAMP 
was considered for each module was converted in the 
percentage score. 

Table No. 3 :  Comparison of mean % score of 
CP spastic diplegic on different modules of TAMP. 

MODULES MEAN % SCORE S.D.

Bed Mobility 91.47% ± 0.067

Transfer 89.52% ± 0.086

Ambulation 74.17% ± 0.071

Feeding 89.05% ± 0.104

Dressing 92.60% ± 0.090

Total 88.74% ± 0.055

In this table, it seen that, if ranking of 
performance is done, Dressing 92.60 % ± 0.090   has 
highest and Ambulation 74.17% ± 0.071  got lowest,In 
CP diplegics, upper limbs are minimal involved than 
the lower limbs, so they scored high in dressing etc. 
In Ambulation module also the performance is 74%. 
The activities of Ambulation and elevation are scored 
of performance as ability to do the listed activities are 
not accurately graded rather than gradation of quality 
accurately. 

Table No. 4 :   Comparison of mean score of CP 
diplegic on different activities of Ambulation.

Ambulation 
activities

Mean 
score of CP 
diplegic 
children

Mean 
score of 
Normal 
children 

Difference

Walking 9.29 ± 0.79 12 ± 0.00 Significant

Walking on 
ramp 8.83 ± 0.95 12 ± 0.00 Significant

Upstairs 8.77 ± 0.97 12 ± 0.00 Significant

Downstairs 8.71 ± 9.96 12 ± 0.00 Significant

Elevation is more difficult than Ambulation. 
Downstairs appears to be more difficult than upstairs. 
Walking on ramp is also more difficult. As compared 
to normal children CP children score is less on 
Ambulation activity. So difference is significant. 

Table No. 5 : Comparison of mean score of CP 
diplegic on different activities in MAS. 

Activities Mean S.D

Supine to side lying 4.63 ± 0.97

Supine to si�ing 5.43 ± 0.56

Balance si�ing 5.26 ± 0.89

Si�ing to standing 3.73 ± 0.98

Walking 3.49 ± 0.78

Upper arm function 5.49 ± 0.61

Hand function 5.67 ± 0.45

Advanced hand function 3.74 ± 0.98

Total 37.43 ± 3.08

In this table, it shows that CP children in upper 
arm function and supine to sit scored high mean. And 
in Advance hand activity si�ing to standing, walking 
scored low mean. Spastic diplegic child has obvious 
spasticity in the lower limbs and none in the upper 
limbs except for fine motor-coordination defects. 

In TAMP & MAS, for lower limb balance items 
are less, so for the quality of Locomotor performance 
one leg standing and obstacle walking, two activities 
are added. 

Grading: Obstacle walking and one leg standing   
score is  Min. is 0 and Maximum is 4.. Studies by 
Steffen et al (2002) suggests that physical therapist 
must use age related data when interpreting patient’s 
data obtained on berg balance scale3,12,13,23. So to 
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established normative value of one leg standing and 
obstacle walking is obtained from pilot group of 50 
children mean age 8.5 ± 2.2. 

Table No. 6: Score obtained by normal 50 
children on one leg standing and Obstacle walking 
as follows : 

Activities

Mean of 
obtained
Score / Max. 
score

% of 
obtained

One leg stance 4/4 100%

Obstacle walking 4/4 100%

Total 8/8 100%

It shows that all children have scored maximum 
on each activity resulted in to 100% score 

Table No. 7 :Comparison of one leg standing 
and obstacle walking in CP diplegic children with 
normal children: 

Activities
Mean score of 
CP diplegic 
children 

Mean 
score of 
Normal 
children 

Difference 

Obstacle 
walking 2.46 ± 0.98 4 ± 0.00 Significant 

One leg 
stance 1.17 ± 0.79 4 ± 0.00 Significant 

The CP diplegic children, will make excessive use 
of whatever righting and equilibrium reactions are 
present ‘above the waist’. they therefore use excessive 
compensatory movements of head, upper trunk and 
arms, as the legs and hips are too stiff to take a step. 
They lack balance and rotation and seem to fall from 
one leg to other in walking (Bobath 1959) .So, CP 
diplegic children in both activities scores low mean 
than normal children. 

Voluntary Control:  is for knowing the control 
over spasticity .(Dr. M.G. Mokashi)22 Grading of 
voluntary control is from   0 to 4 , maximum score for 
Upper Limb (56) and 

Lower Limb (48) and  percentage of that taken in 
consideration. 

Table 8. Comparison of voluntary control in CP 
diplegic children 

Voluntary control Mean with S.D 

             UL 67.41 ± 8.2 

             LL 47.41 ± 7.3 

In this table it shows that, voluntary control of 
lower limb has low mean score. 

As in diaplegics lower limbs involved more than 
upper limbs.

Table No. 9: Gender wise comparison of CP diplegic on MAS & TAMP, on obstacle walking & one leg 
standing.

  Scale 
Male Female Unpaired Test 

Difference is 
Mean S.D. Mean S.D. T Value P Value 

MAS 37.04 ± 3.81 38.40 ± 3.85 -0.383 0.408 not significant 

TAMP 276.52 ± 10.88 277.70 ± 10.11 -0.180 0.858 not significant 

Obstacle Walking 2.32 ± 1.11 2.80 ± 0.92 -1.211 0.235 not significant 

One leg standing 1.12 ± 0.83 1.30± 0.68 -0.607 0.585 not significant 

There is no Gender wise difference observed on 
activities of MAS & TAMP, obstacle walking & one 
leg standing.

TAMP and MAS both are performance oriented 
scales  and some activities having similar contribution 
of body parts for the performance. Therefore the 
task analysis of different sub activities of modules 
in TAMP and activities of MAS with reference to 
contribute body part control was done and co-related 

with each other and found correlated  by Pearson 
correlation / 2-tailed(0.001 level).

DISCUSSION

Equilibrium reactions serve to maintain or 
regain balance during a shift in the COG31,32. These 
reactions are affected in  spastic diaplegic cerebral 
palsy children  and so Ambulation is altered. 
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Ambulation activities in TAMP  and walking 
activities in MAS shows low score and also Advance 
hand activities and Feeding shows low score in CP 
diplegic children.   TAMP Correlated with MAS was 
found to be positive and statistically significant at
P < 0.01). 

Voluntary control of UL correlated with Advance 
hand activity, Hand function and Upper arm function 
of MAS and Feeding and Dressing activities of TAMP 
was found to be positive and Statically significant at 
(P < 0.01). 

Dissociation or the ability to differentiate  
movements between the various parts of body which 
is lacking in spastic children ,so VC is poor due to 
stereotypical pa�ern present in them. (Karel Bobath)

 Voluntary control of LL correlated with Walking 
activity of MAS, Ambulation activities of TAMP, 
Obstacle walking activity was found to be positive 
and statically significant at (P < 0.01). 

MAS were constructed to assess stroke 
hemiplegics wherein UL is more involved than LL 
whereas CP diplegics have a reverse case. Initiation in 
ADL a diplegic may resort to UL as a be�er strategy.

MAS walking seem to be sensitive test. But 
ambulation including walking is a programmed not 
mediated at cerebral level while the voluntary control 
is a non-programmed mode. Therefore the differences 
are expected to be there. Obstacle walking is more of a 
task imposed on walking. To me, it is a programmed- 
non programmed combination on feedback mode 
where sensory inputs are accounted for.    

 Coming to UL, ADL need non-programmed 
control though some ADL may be stored as learnt 
programmed. Yet their command remains to be 
voluntary. ULs are more under cerebral control 
though in equilibrium reactions the component of 
protective extension of arm is valuable.

CONCLUSION 

The above study shows that, time taken for TAMP 
by normal children was 4 minutes, CP children took 
6 minutes .TAMP requires less time and less skills of 
the Physiotherapist then MAS .Time taken for MAS 
by normal children was four minutes, CP children 
took 8 minutes .Time taken to perform on MAS 
was more, because all children had to perform from 

simple to complicated task. For MAS Physiotherapist 
need to be more a�entive. On TAMP CP children 
scored 88% and on MAS CP children scored 77% 
.Thus TAMP is simpler than MAS. Voluntary control 
itself gives sufficient idea about the functional level of 
UL and LL. 
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ABSTRACT

Introduction: Hyper tonicity is a common symptom observed following upper motor neuron syndrome. 
Flexor carpi radialis (FCR) muscle motoneuron reflex excitability can be assessed by evaluating 
changes in the Hoffman reflex (H-reflex). Increasedmotoneuron excitability has been postulated to 
be a contributing factor in causing spasticity (defined as a velocity-dependent increased resistance of 
the stretch reflex). An indirect measurement of muscle tone is the measurement of motoneuron reflex 
excitability. This study was conducted to observe the effect of circumferential pressure applied over 
the spastic flexor carpi radialis, it changes over H reflex amplitude was taken into consideration.

Purpose: To find out the effect of circumferential pressure on flexor carpi radialis H-reflex in patients 
with post stroke.

Methodology: 10 participants were selected based on inclusion and exclusion criteria. H-reflexes 
were recorded before pressure application to obtain a baseline value for comparison of data. Then 
the circumferential pressure was applied over FCR with use of sphygmomanometer for 1 minute 
and H-reflex was taken with applied pressure and then finally it was taken post pressure. A 
sphygmomanometer was inflated to 51-60 mmHg to provide the pressure around the forearm. 

Outcome measure: H-reflex amplitude. 

Data analysis: A one-way analysis of variance with repeated measures was applied to compare pre 
pressure, during pressure and post pressure measurements against the baseline value. The data was 
analyzed using the SPSS version 14; ANNOVA was used to analyze the data.

Result: the result showed the F value is non-significant for the current data. 

Conclusion: The study suggests circumferential pressure does not significantly decreases the H-reflex 
amplitude in participants with post stroke.

 Keywords: H-reflex amplitude, circumferential pressure, spasticity.

INTRODUCTION

The term Stroke or Brain a�ack is defined as the 
sudden loss of neurological function caused by an 
interruption of the blood flow to the brain.1 Types of 
stroke are ischemic and hemorrhagic. Ischemic stroke 
is the most common type, affecting 80% of individual 
with stroke while hemorrhagic stroke occurs when 
blood vessels rupture, causing leakage of blood in 
and around the brain.1 Interruption of blood usually 
occurs because a blood vessel bursts or is blocked by 

a clot.1 Stroke is global health problem. It is second 
commonest cause of death and fourth leading cause of 
disability worldwide.2 In developed countries, stroke 
is the first leading cause for disability, second leading 
cause of death.2 In India, the overall prevalence rate 
for stroke lies between 84 – 262 per 100,000 in rural 
area5 and between 334 – 424 per 100,000 in urban 
areas.3 Mean age for onset of stroke for men in 
India ranges from 63-65 years and for women 57-68 
years.2 Indian studies have shown that about 10-15 
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% of strokes occur in people below age of 40 years.2 
Stroke leads to various signs and symptoms, which 
includes alteration in tone (commonly spasticity), loss 
of superficial and deep sensations, muscle weakness, 
abnormal synergy pa�erns, abnormal reflexes, gait 
abnormality, altered coordination, difficulty in 
speech, bladder and bowel dysfunction, speech and 
swallowing difficulty, problems in perception and 
cognition.1 Following stroke, patients have loss of 
motor, sensory and higher cognitive skills to various 
degrees which diminish their ability to balance 
effectively and make necessary postural adjustments.1 
If the part of the brain is injured from a stroke, the 
information may not be processed well.1   Hyper 
tonicity is a common symptom observed following 
upper motor neuron syndrome. Hyper tonicity & 
Spasticity words are used interchangeably. Spasticity 
has been defined  classically by Lance as a motor 
disorder characterized  by a velocity-dependent 
increase in tonic stretch reflexes.1   The prevalence 
of spasticity after first stroke has been inconsistent, 
ranging between 18% and 38%.3,4,5,6,7,8  In addition, a 
recent study indicated that prevalence of spasticity 
in patients with stroke referred to the rehabilitation 
medicine was 42.4%.9  Excessive spasticity needs to 
be controlled, because it can interfere with functional 
recovery, and may lead to secondary complications 
such as contractures and pain.10,11 Reflex hyper 
excitability and soft tissue stiffness have been 
reported to contribute to increased resistance to 
passive stretch.12  A circumferential pressure applied 
around an extremity and inflated to certain pressures, 
it provides pressure to peripheral receptors and to 
agonist and antagonist muscles.13 Therapists have 
postulated that circumferential pressure can decrease 
muscle tones. The H-reflex is a monosynaptic reflex 
in which the afferent and efferent arcs consist of a 
group of a afferent fibers from muscle spindles and 
the alpha-motor axons respectively. It provides a way 
to assess conduction in the proximal segments of both 
motor end sensory axons as well as an assessment of 
the excitability of the anterior horn cell pool.3

AIMS AND OBJECTIVES:

• To evaluate the H-reflex on flexor carpi 
radialis muscle in post stroke patients before 
pressure.

• To evaluate the H-reflex on flexor carpi 
radialis muscle in post stroke patients during 

pressure. 

• To evaluate the H-reflex on flexor carpi 
radialis muscle in post stroke patients after pressure.

HYPOTHESIS
Null hypothesis
• There is no significant effect of circumferential 

pressure on flexor carpi radialis H-reflex in post 
stroke patients.

Experimental hypothesis

• There is significant effect of circumferential 
pressure on flexor carpi radialis H-reflex in post 
stroke patients.

MATERIALS & METHOD

• Source of data collection : Physiotherapy 
centers in and around Rajkot

• Study design : An observational study 

• Study population: Post stroke patients

• Sampling method : Purposive sampling

• Sample size: 10 patients were included

• Materials used: Treatment Table, Pillow, 
EMG-NCV Instrument (RMS Ep Mk-II, Version 
1.1), Spirit,Co�on, Electrode Gel, Adhesive tape, 
Measuring tap, Pen, Paper, Bipolar Stimulating 
Electrode , Ground Electrode, Surface Electrodes,Sp
hygmomanometer, Record or data collection sheet , 
Consent form.

Inclusion criteria:

• Age: Between 25-65 years

• Gender : Both male and female

• Subjects having unilateral hemi-paresis with 
Brunnstrom recovery stage 2-4.

• Post stroke patients.

• Ability to understand and follow 
instructions.

Exclusion criteria:

• Fixed contracture at wrist and elbow joints.

• Subjects taking anti-spastic drugs. (e.g. 
tizanidine, baclofen, etc)

• Recent injection of botulinum toxin in past < 3 
months of time.

• Neurological conditions other than stroke.

• Cardio vascular disorder e.g myocardial 
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infarction, Valve replacement, etc 

• Non-consent.

PROCEDURE

The patients were interviewed to collect 
demographic data including age, etiology; time 
elapsed from the onset of condition and affected 
side etc. Wri�en consent was taken. Before testing 
commencement, all patients were asked to rest on the 
bed with shoes removed for 5 minutes and remain 
comfortable and relaxed.To provide a quite testing 
environment, all tests were performed in a close quite 
room with natural light from windows. All the patients 
were asked to empty their bladder prior to testing. The 
room was electrically shielded and earth grounded 
for H-reflex measurement. The electrophysiological 
data was collected from the affected side.The motor 
nerve conduction study was performed first to get the 
maximum compound motor action potential and to 
get the best stimulating and recording site. Subjects 
were positioned in supine with elbow extended 
and then H-reflex recording was taken before the 
application of pressure for baseline measurement.A 
sphygmomanometer cuff was applied at the forearm 
of affected side.A sphygmomanometer cuff was 
inflated to 51-60 mmHg to provide pressure around 
the forearm. H-reflex recordings were taken during 
and after 1 min of application of pressure. 

• METHOD FOR MOTOR NERVE  
CONDUCTION STUDY:

Position of patient: Supine lying with elbow 
extended and forearm in supination.

Electrode placement:

Recording active: Electrode was positioned 
over the belly of the flexor carpi radialis (FCR). This 
site is located at one-third distance from the medial 
epicondyle of humerus to the radial styloid process 
of radius.

Recording reference: Positioned over the 
brachioradialis muscle or 3 cm distal to recording 
active electrode.

Ground electrode: The ground electrode was 
placed anywhere between stimulating and recording 
electrode.

Bipolar stimulating electrode: The cathode 
placed over the median nerve at the antecubital fossa 
with the anode proximal. By using Bipolar-stimulating 
electrode, supramaximal stimulation was given over 
the median nerve until the maximum compound 
motor action potential (CMAP) was received.

Fig 1: Shows the placement of electrodes and 
stimulating sites.

Instrumentation Parameters: 

Sweep speed: 5 ms/div 

Sensitivity: 200-500 µv/div   

Filter se�ing:5 Hz- 3 KHz

Fig 1 : method of MNCV

METHOD FOR H-REFLEX

The H-reflex was elicited in the FCR muscle of 
the affected side .The H-reflex in FCR muscle has 
been commonly employed in studies of H-reflex 
in the upper limb, and can be reliably evoked and 
measured.

Position of the patient: Supine lying with elbow 
extended and forearm in supination.

Electrode placement: 

Recording active: Electrode was positioned over 
the belly of the Flexor carpi radialis (FCR). This site 
is located one-third the distance from the medial 
epicondyle of humerus to the radial styloid process 
of radius.

Recording reference: Positioned over the 
brachioradialis muscle or 3cm distal to recording 
active electrode.

Ground electrode:  The ground electrode should 
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be placed anywhere between stimulating and 
recording electrode.

Bipolar stimulating electrode: The cathode was 
located over the median nerve at the antecubital fossa 
with the anode distal. Sub maximal stimulation was 
given with a pulse width of 0.5–1.0 ms and the current 
intensity was slowly increased until the H-refl ex 
maximize with an absent or minimally present FCR 
compound motor action potential (CMAP).

Figure 2 and 3 shows the placement of electrodes 
and method for the H-refl ex taken before and during 
pressure application

Instrumentation Parameters: 

Sweep speed: 5 ms/div 

Sensitivity: 200-500 µv/div 

Filter se� ing: 5 Hz-3 KHz

Fig 2: H-refl ex before pressur,       Fig 3: H-refl ex during           
                pressure

STATISTICAL ANALYSIS

STUDY DESIGN: An observational study.

A SPSS version 14.0 windows statistical program 
was used for all data analyses. Ten H-refl ex amplitudes 
(peak-to-peak measurement) were averaged for the 
baseline condition and for during and post pressure 
application. Separate one-way analyses of variance 
(ANOVAs) for repeated measures were used to 
evaluate changes in the H-refl ex amplitude across 
test conditions. 

RESULT

The below fi gure 4 shows number of patients and 
distribution of age in treatment group. The mean for 
the age group is 55.9 years and standard deviation is 

4.24 years. 

Fig 4: age distribution graph (in years)                   

The below fi gure 5 shows mean and SD for the 
pre, during and post H-refl ex amplitude. 

Fig 5: graph for mean and SD for H-refl ex amplitude 
(mV)

The ANNOVA shows the none signifi cant value 
of P i.e. 0.2083. ANNOVA states that the data are 
sampled from populations with identical SDs. This 
assumption is tested using the method of Bartle� .The 
data are sampled from populations that follow 
Gaussian distributions. This assumption is tested 
using the method Kolmogorov and Smirnov.F value 
obtained for the current data is 1.663.

DISCUSSION

Study was conducted to know the eff ect of 
circumferential pressure on spasticity. This study 
shows that circumferential pressure around the 
forearm does not signifi cantly decreases the H – refl ex 
amplitude. Circumferential pressure applied around 
the FCR reduced the motor neuron excitability in 
post stroke patient, but this reduction in excitability 
does not last till 1 minute post pressure.It was noticed 
that during the application of pressure there was 
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significantly decrease in H-reflex amplitude.But 
when the H-reflex amplitude was taken 1 minute post 
pressure, it seemed to have value near to baseline H-
reflex amplitude. It is an arduous task to decide, which 
mechanism is primarily responsible for the reflex 
variability observed in this study. The application of 
continuous pressure around a limb activates a wide 
spectrum of afferents and spinal circuits.

J.Agostinucci et al in 2009 studied the effect of 
circumferential air splint on soleus stretch reflex 
during voluntary ramp planter flexion, which showed 
that the circumferential pressure technique may not 
be as efficacious in reducing muscle hyperactivity 
but also stated that circumferential pressure does 
not affect everyone in the same way when muscle 
contraction and movements were a condition.14

Limitation for the study was small sample size, 
the particular phase that is acute, sub acute or chronic 
individually was not considered and type and site of 
lesion was not considered. 

As a further recommendation it can be stated that 
if circumferential pressure applied around the FCR 
and the movement is facilitated in upper limb along 
with the pressure application, the result may vary for 
the change in H reflex and can also be conducted with 
large sample size.

CONCULSION

The study concluded that circumferential 
pressure does not significantly decreases the H- reflex 
amplitude when taken post pressure.

Clinical Implication: For the clinical purpose it 
can be useful by applying continuous circumferential 
pressure to reduce the spasticity.

Source of Fund: Instrument of EMG-NCV 
provided by Shree K.K. Sheth Physiotherapy College, 
Rajkot

Ethical Clearance: Taken from Shree K.K.Sheth 
Physiotherapy College, Rajkot
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ABSTRACT 

Introduction: Many studies have been done over the years to shown the effect of obesity on cognition. 
But no study has so far documented which gender is more affected. The purpose of this study was 
to determine the cognitive performance in middle aged obese males and females. Method: A sample 
of 60 subjects were taken in the study and purposively divided into 2 groups: Group 1(30 males) 
and Group 2 (30 females) with a mean age of 49 years. Body Mass Index (BMI) and Waist to Hip 
Ratio (WHR) were measured as indices of obesity. Various cognition tests of different domains were 
administered. Results: t-test and regression analysis were used to analyze the data. Finger Tapping 
Test and Delayed Verbal Recall Test were found to be significantly affected more in females than males. 
Conclusion: Cognitive performances of females were found to be more affected in the presence of 
obesity as compared to the males. 

Keywords: Obesity, Cognitive Performance, Cognitive Measures, Middle Aged.

INTRODUCTION 

Obesity is a significant health problem and its 
rising prevalence in many developing countries 
and societies is leading to rapid social transitions, 
such as indigenous peoples.1 According to WHO, 
the prevalence rates of obesity and overweight in 
middle aged men and women (age 45-59) is nearly 
80%.4 Moreover if obesity continues to increase at 
the present rate, projections indicate that more than 
2.3 million adults will be obese by 2015.4 In addition 
to the rising prevalence of obesity and its associated 
risk factors, many researches had done over the 
years to determine the effect of obesity on cognitive 
performance and found the significant relation 
between them. So far it has not been documented 
which gender is more affected. Hence, the purpose of 
the study is to determine the cognitive performance 
in middle aged obese males and females.

AIM AND OBJECTIVE: To find out whether 
there exist any relationship between obesity and 
cognitive performance for middle aged males and 
females.

METHODOLOGY

Research Design- Observational Study

Inclusion Criteria

• Both males and females are included in the 
study.

• Age group 45-55 years.1

• BMI should be in a range of 30.0-34.9kg/m2 

(Obese class I)1

• Waist to hip ratio >0.90 in males and >0.85 in 
females.1

• Should understand verbal command/English

• Only sedentary working professionals are 
considered for the study.3

Exclusion Criteria

• Any history/diagnosed case of 
musculoskeletal disorder which would affect the 
outcome of study.2

• Any history/diagnosed case of neurological 
or psychiatric disorder which would affect the 
outcome of study.2

• History of traumatic brain injury.2

• History of drug/alcohol addiction.2

DOI Number: 10.5958/0973-5674.2016.00095.2 
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Outcome Measures: Mini Mental State 
Examination, Finger Tapping Test, Trail Making Test, 
Clock Draw Test, Delayed Verbal Recall, Category 
Fluency test.

PROCEDURE

A total 60 subjects (30 males and 30 females) 
who met the inclusion criteria were recruited from 
the local community with the age group between 
45-55 years. Informed consent was signed prior the 
study. Body Mass Index and Waist to hip Ratio were 
measured as indices of obesity. Mini Mental State 
Examination was obtained for the Global cognition. 
In addition to this, five different domains of cognition 
were considered and one test of each domain was 
administered. Individual reading was obtained for 
each subject.

• Motor Speed- Finger Tapping Test

Subjects were in a si�ing position and were asked 
to press the Space Bar with their right index finger as 
many times as they can in 10 seconds. They do this 
once for practice, and then there were three test trials. 
The test was repeated with the left hand. The score 
was the average number of taps, right and left.4

• A�ention- Trail Making Test

It consists of two parts, each with 25 circles 
distributed over a white sheet of paper. In Part A 
the circles are numbered from 1 to 25. Subject was 
required to draw a line connecting the circles in 
numerical sequence as quickly as possible. Part B 
includes numbers from 1 to 13 and le�ers from A to 
L. Subject was required to alternate between numbers 
and le�ers as he proceeds in ascending sequence. The 
score was obtained as the number of seconds needed 
to finish each part.5

• Executive Function- Clock Draw Test

Subject was given a sheet of paper with a large 
pre-drawn circle on it and was instructed to draw 
numbers in the circle to make the circle look like the 
face of a clock and then draw the hands of the clock 
to read 10 after 11. Scoring was done based on the 
six-point scoring scale. Higher scores reflect a greater 
number of errors and more impairment. A score of ≥3 
represents a cognitive deficit, while a score of 1 or 2 is 
considered normal.6

• Memory- Delayed Verbal Recall

12 words list of any category (flowers, fruits, 
animals, body parts, parts of house, furniture) was 
given to subjects and instructed to read it out and 
learned it and then presented either verbally after 25 
min. scoring was made on the basis of correct recall 
responses.7

• Language and Comprehension- Category 
Fluency Test(Animal Naming)

Subjects were instructed to orally generate 
exemplars of animals within a 60-second time 
period. Responses were recorded, and the dependent 
measure was the total number of correct animal’s 
named. A score of ≥ 14 was considered normal.2

Subject performing Trail Making Test

RESULT

Data was analyzed using t- test for two 
independent variables to find out the significant 
difference between the two groups. Further, 
regression analysis was administered to find out 
the effect of independent variable (BMI, WHR) on 
dependent variables (Cognitive Tests)

Subjects were divided into two groups, Group 
1 i.e. Males (N=30) and group 2 i.e. Females 
(N=30).Mean Age for both the groups was found 
to had a non-significant difference (p>0.05). Mini 
Mental State Examination, Trail Making Test Clock 
Draw Test and Category Fluency Test showed non-
significant difference in both the groups (p>0.05).

However, Finger Tapping Test for both the Right 
and Left hand found to be significantly affected more 
in females than males (p=0.05). Similarly, Delayed 
Verbal Recall Test was found to be significantly 
affected more in females than males (p=0.01).
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With regression analysis it was found that BMI had significant effect on MMSE (47% in males, 32% in 
females), Trail Making test Part I (75% in males and 25% in females) and Part II (47% in Females) and WHR was 
associated with Category Fluency test (14% females).

Comparison of dependent variables between males and females subjects

Variables Males (N=30) Females (N=30)
t-value

Dependent variables Mean Std Deviation Mean Std Deviation

Mini Mental State Examination 
(MMSE) 21.20 1.297 20.67 0.994 1.787NS

Right Finger Tapping Test 
(RFTT) 37.94 2.828 36.24 2.071 2.655**

Left Finger Tapping Test 
(LFTT) 28.73 1.954 25.71 2.752 4.887**

Trail Making Test (TMT): Part I 85.57 4.967 86.67 4.663 0.884NS

TMT: Part II 181.7 10.1 183.03 9.034 0.528NS

Clock Draw Test (CDT) 3.23 0.898 3.53 0.90 1.293NS

Delayed Verbal Recall (DVR) 8.53 1.306 7.87 1.042 2.186*

Category Fluency Test (CFT) 8.63 1.829 8.30 1.535 0.765*

NS= Non Significant

* Significant at 0.05 level

** Significant at 0.01 level

DISCUSSION

The purpose of this study was to examine the 
cognitive performance in middle aged obese males 
and females. For this, 60 subjects were recruited and 
purposively divided into two groups i.e. Group 1 
(30 males) and Group 2 (30 females). Obesity was 
measured with the help of Body Mass Index (obese 
class I was taken into consideration) and Waist to 
Hip Ratio. Mini Mental State Examination was done 
for global cognition. Other than that, 5 different 
domains of cognition were taken and 1 test of each 
domain was administered. The results of this study 
suggest that females demonstrate decreased cognitive 
performance on specific measures in the presence of 
obesity.

It had been seen that Mini Mental State 
Examination (MMSE) which used to measure the 
global cognition, Trail Making Test (TMT), Clock 
Draw Test (CDT) and Category Fluency Test 
(CFT) used for a�ention, executive function and 
comprehension respectively showed non-significant 
difference between the two groups (p > 0.05). Thus, 

both the groups (Males and Females) had impaired 
a�ention, executive function, comprehension and 
global cognition at merely on equal level.

Past researchers had assumed that the diet-
induced changes in hippocampalneuronal plasticity 
may affect the memory and the global cognition. The 
hippocampus is a brain region critical for learning 
and memory. They found that there was an impact of 
both obesity and high carbohydrate diet in promoting 
cognitive decline.9

Also, it had been seen that the Finger Tapping 
Test for both the right and the left hand and Delayed 
Verbal Recall were found to be significantly affected 
more in females than in males (p=0.05). One possible 
reason for this could be a positive association of 
obesity and dementia. Obese people (BMI> 30) had 
a 74% increased risk of dementia, while overweight 
people (BMI 25.0-29.9) had a 35% greater risk of 
dementia when compared with those of normal 
weight (BMI 18.6-24.9).10

It had also been seen that Body Mass Index 
(BMI) as an independent variable was found to had 
a significant effect (p=0.01) on Mini Mental State 
Examination (47% in Males and 32% in Females) 
and on Trail Making Test: Part I (75% in Males and 
25% in Females) and Part II (47% in Females). It 
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could be due to the positive association of BMI and 
the brain volume. An increased BMI would lead to 
greater white ma�er volume and decreased gray 
ma�er volume causing hyper-intensities in the brain 
region which in turn results in decreased cognitive 
performance.8

Hence, it can be stated that the obesity had a 
significant effect on cognition and females were 
shown to be more affected than males.

CLINICAL RELEVANCE

As it was observed that obesity has an effect 
on the cognitive performance of both males and 
females, therefore, weight reduction approaches can 
be prescribed so that the vicious cycle break off. Also, 
females can be targeted for the therapy as it was seen 
more in female group.

LIMITATION OF STUDY

• Sample size is small.

• The study is done only on sedentary working 
professional.

• Years of obesity was not considered.

SCOPE FOR FUTURE RESEARCH

• More than one test for each cognitive domain 
can be used for more effective analyses.

• Effect of other metabolic syndrome on 
cognition can also be incorporated.

CONCLUSION 

The study concluded that with the increase in 
the obesity, the cognitive performance decreases. It 
showed the significant effect on both the groups, but 
females were found to be more affected than males.
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ABSTRACT

Introduction: Stroke or brain a�ack is the sudden loss of neurological function caused by an interruption 
of the blood flow to the brain. It is associated with various neurological signs & symptoms. Clinically, 
a variety of focal deficits are possible, including changes in the level of consciousness and impairments 
of sensory, motor, cognitive, perceptual, and language functions. All impairments generally lead to 
balance problems. This study explored the relationships between the cognition and balance as well as 
functional performance and balance of patients with stroke.

Aim of the Study: To find out the relationship of Cognition and Balance as well as Functional  
Performance and  Balance in post stroke patients. 

Method: This study was carried out in physiotherapy OPDs in and around Rajkot city. Total  25 
subjects of stroke were selected aged between 25 – 65 years .They were selected according to inclusion 
& exclusion criteria and wri�en consents were taken. Subjects were assessed for Mini-mental status 
examination for cognition, Functional independence measure for functional performance, Berg balance 
scale for balance after stroke incidence. 

Data  Analysis– Data were analysed using SPSS 14 software by Sperman’s Correlation Coefficient . 

Result– Statistically significant Relationship of cognition, functional performance and balance in post 
stroke patients.  P value was found 0.01, which shows the statistical significance.

Outcome Measure– Mini–Mental State Examination (MMSE), Functional Independence Measure 
(FIM), Berg Balance Scale (BBS). 

Conclusion– There was a significant  relationship Cognition and balance as well as Functional  
Performance and Balance in post stroke patients.

Keywords- Stroke, Cognition, Functional Performance, Balance.
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INTRODUCTION

Stroke or brain a�ack is the sudden loss of 
neurological function caused by an interruption of 
the blood flow to the brain.1 Ischemic stroke is the 
most common type, affecting 80% of individual 

with stroke.1  Hemorrhagic stroke occurs when 
blood vessels rupture, causing leakage of blood in 
and around the brain.1 Stroke leads to various signs 
and symptoms which includes alteration in tone, 
loss of superficial and deep sensations, weakness, 
abnormal synergy pa�erns, abnormal reflexes, 
altered coordination, impaired balance, speech 
and  swallowing  difficulty.1 In India, the overall 
prevalence rate for stroke is lie between 84 – 262 
per 100,000 in ruler area and between 334 – 424 per 
100,000  in  urban  areas.2 Indian  studies  have  shown 
that about 10-15 % of strokes occur in people below 
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age of 40 years.3

Decline in functional performance, gait, 
balance and cognition are common among aging 
population. Such a decline could significantly affect 
their performance during activities of daily living.4 
Cognitive function has previously been related to 
fall risk in long-term care environments. Although 
cognitive loss generally makes rehabilitation more 
difficult for the healthcare team, Morghen et al. 
recently reported that persons with moderate to severe 
cognitive impairments were often able to ambulate 
independently 1 yr after total hip replacement.5

Mobility limitations and cognitive impairments, 
both common with aging, reduce levels of physical 
and mental activity, are prognostic of future adverse 
health events, and are associated with an increased 
fall risk. Importantly, the link between cognitive 
impairment, mobility limitations and the tendency 
to falls is recognized in the literature.6 Apart from 
age, osteoporosis, previous fractures, and falls are 
independent risk for hip fratures. Side of the fractures 
is positively correlated with the side of hemi paresis.7

Dysfunction of balance control is one of the most 
common physical impairment observed after stroke. 
Balance problem is associated with reduce ambulatory 
function and restricted social interference.1  Impaired 
balance has been implicated in the poor recovery of 
activities of daily living and is related to incidence of 
falls between  23%  and  50%. Falls are the number one 
medical complication   after   acute  stroke.8 

Cognition is the act or process of knowing, 
including,awareness,reasoning,judgment, and 
memory.1  cognitive deficits, physical and emotional 
disturbances as well as social support affect functional 
recovery9 

For Cognition: The Mini–Mental State 
Examination (MMSE) or Folstein test is a sensitive, 
valid and reliable 30-point questionnaire that is 
used extensively in clinical and research se�ings 
to measure cognitive impairment. It is commonly 
used in medicine and allied health to screen for 
dementia.10

For Balance : In 1995 Berg K et al, found the 
reliability of Balance scale at Center for Gerontology 
and Health Care Research, Brown University, USA in 
elderly residents with stroke. Before that in 1989 it was 
used with 38 balance items in the scale.10The research 

supported the use of Balance Scale and so it named 
Berg’s Balance Scale.10The scale consists of 14 items 
requiring subjects to maintain positions or complete 
movement tasks of varying levels of difficulty.10 

For Functional Performance : D. Kidd, in 1993 
proved the reliability and validity for FIM. FIM is 
comprised of 18 items, grouped into 2 subscales - 
motor and cognition.The Functional Independence 
Measure (FIM) scale assesses physical and cognitive 
disability. This scale focuses on the burden of care – 
that is, the level of disability indicating the burden of 
caring for them.1,10It is used to measure the patient’s 
progress and assess rehabilitation outcomes. This 
scale is useful in clinical se�ings of rehabilitation.1,10

AIM & OBJECTIVES

To assess the relationship between cognition and    
balance in post stroke patients.

To assess the relationship between functional 
performance and balance in post stroke patients.

HYPOTHESIS

Null Hypothesis: There is no significant 
relationship of cognition  and functional performance 
with balance in post stroke patients.

Alternative Hypothesis: There is  significant 
relationship  of  cognition and functional performance 
with balance in post stroke patients.

METHOD

25 subjects were taken in this observational study 
ageing from 25-65yrs. Among these included both 
male and female gender from various clinical setup. 
Convenient sampling was done and the subjects 
were informed about the goal of the study. Also, 
informed consents were taken from the subjects. They 
underwent general screening and then followed by 
the tests for inclusion criteria and exclusion criteria. 

Inclusion criteria:  Age  between  25  years  to  65 
years.

  Gender : both  male  and  female. 

  Ischemic and hemorrhagic types of stroke.

  Patients  with acute, sub acute and chronic 
stages  of stroke

Exclusion criteria:   Any  surgeries in low  back 
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and lower limbs.

  Any recent musculoskeletal  injuries like 
fractures, dislocation,  joint  instability  or any soft   
tissue  injuries.

 Sever Communication problem.

 Blurred  vision, vestibular system dysfunction.

 Patients  with  other  form  of  neurological  
dysfunction. e.g. Parkinson’s disease, multiple 
sclerosis etc

Cognitive function of the subject was assessed by 
Mini-Mental Status Examination test. MMSE tests the 
individual’s orientation, a�ention, calculation, recall, 
language and motor skills. Each section of the test 
involves a related series of questions or commands. 
The patient receives one point for each correct answer 
and can  receive a maximum score of 30 points. A score 
below 20 usually indicates cognitive impairment.10 

Functional performance of the subject was 
assessed by Functional Independence Measure. FIM 
score was taken on the level of assistance required 
for an individual to perform  activities of daily living. 
The scale includes 18 items, of which 13 items are 
physical domains based on the Barthel Index and 
5 items are cognition items. Each item was scored 
from 1 to 7 based on level of independence, where 1 
represents total dependence and 7 indicates complete 
independence.  Possible scores range from 18 to 126, 
with higher scores indicating more independence.

Balance of the subject was assessed by Berg 
Balance Scale. BBS consists of 14 items. A score of 
zero represents an inability to complete the item and 
a score of 4 represents the ability to complete the task 
independently. It is generally accepted that scores 
of less than 45 are indicative of balance impairment 
(Berg et al. 1992; Zwick et al. 2000). Each item is 
scored from 0-4 for a maximum of 56 points.7,1 It took 
10 – 15 minutes for assessment.10

RESULTS AND TABLES

 Data  was analyzed by using SPSS 20 software 
,using Spearman’s  correlation test. The mean age of 
both male and female was 54.12 and SD is 4.24.

 Table 1: Shows number of subjects and 
distribution of age in treatment group.

Age Group (Years) No. of Patients
 25-30 1
31-35 2
36-40 2
41-45 1
46-50 1
51-55 3
56-60 7
61-65 8
TOTAL 25
MEAN 54.12
STDEV 4.2426407

Table 2: ** Correlation  is significant at the 0.01 
level (p value=<0.01) 

Measure Spearman 
Correlation 
Coefficient 

p value No. of 
patients 

BBS .879** .000 25

FIM .879** .000 25

Spearman correlation coefficient between BBS 
AND FIM is .879 with p = .000  Table 2 shows 
moderately positive correlation between BBS AND 
FIM.                                                         

Table 3: ** Correlation  is significant at the 0.01 
level (p value=<0.01) 

Measure Spearman 
Correlation 
Coefficient

p value No. of 
patients 

BBS .753** .000 25

MMSE .753** .000 25

Spearman correlation coefficient between BBS 
AND MMSE is .753 with p = .000 Table 3

shows moderately positive correlation between 
BBS AND MMSE.                                                                

DISCUSSION

In this study measure of cognition and balance 
as well as functional performance and balance were 
taken to establish the relationship between the above 
two parameters. It has been hypothesized that MMSE 
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and FIM would be associated with balance in post 
stroke patients and the result supports the alternative 
hypothesis.  The scales which have been used for 
the study are easily applicable to the patients within 
the short time span, having good reliability and 
found useful tool to identify the patients who has 
more problem with balance. However, the cognition 
and functional performance are not the only factor 
responsible for balance, other factors need to be rule 
out. 

The results of the present study partly confirm 
those obtained by the few studies that took into 
account the impact of perceptual, cognitive, sensory, 
and motor factors on functional performance. Hutoxi 
et all 2012 did research on a cognitive impairment 
in Parkinson’s patients and its correlation with 
freezing gait episode and bradikinesia And found 
that both associated with cognitive dysfunction .11 
Regression studies conducted by Lincoln et al took 
into account perceptual, motor, and cognitive deficits 
simultaneously in predicting the score on the ADL, 
and they came to the conclusion that perceptual 
deficits had li�le impact on the ADL. These studies 
show that it is difficult to obtain a clear picture of the 
relative and simultaneous impact of motor, cognitive, 
and perceptual sequela on functional performance.12

There was also some study that shows low 
coreelation between the functional performance 
and balance. Rushikesh K. Joshi conducted a study 
on Relationship of executive function , educational 
status and quality of life with the functional balance 
in older adults and found that Executive function and 
functional balance showed a low correlation. This 
means that higher the executive function, be�er will 
be the functional balance of the individual. Moreover, 
educational status also affects the functional balance 
of the individual.13

Limitation of the study :. Type and site of lesion 
was not considered. Duration of stroke was not taken 
into consideration.

Clinical implication: MMSE,FIM,BBS are easily 
applicable tool and can be applied within minutes. 
Patients with relative low scores can be advised to be 
careful or to take further inpatients rehabilitation.The 
process of cognitive rehabilitation involves assessment 
of cognitive functions, identification of specific 
areas of impairment, goal se�ing and institution of 

appropriate rehabilitation techniques.

Further recommedication :Combine this variable 
to other . Study can be done on specified stage of 
stroke, eg: patients only in sub-acute or chronic 

CONCLUSION

MMSE and FIM are able to explain the balance 
in post stroke patient.There is significant relationship 
between cognition and balance as well as functional 
performance and balance. Cognition and functional 
performance are some of the factors responsible for 
balance in post stroke patients and might contribute 
to balance and balance related problems. 
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ABSTRACT

Introduction: Conventional method to assess inspiratory muscle strength is performed using mouth 
pressure measurements obtained during maximal inspiratory effort against an occlusion for at least 1 
sec (PImax).1 Sniff Nasal Inspiratory Pressure (SNIP) is an accurate and noninvasive approximation 
of esophageal pressure swing during sniff maneuvers. Though it underestimates inspiratory muscle 
strength in some subjects, since SNIP is noninvasive and is easier to perform than PImax, it can 
be considered as the first simple test to assess inspiratory muscle weakness. SNIP and PImax may 
reflect the different aspect of inspiratory muscle function2 and it is reported that activity and strength 
of diaphragm is be�er evaluated by SNIP than PImax.3,4,5 SNIP can be used to measure inspiratory 
pressure in patients with neuromuscular or musculoskeletal disease in whom it is impossible to 
measure VC and PImax.6

 Aim: To determine normal values of sniff nasal inspiratory pressure for healthy individuals in 
ahmadabad

Methodology: Cross-sectional observational study was carried out on 100 randomly selected healthy 
subjects aged between 18 to 40 years (43 males & 57 females) who were either student or staff of 
Govt. physiotherapy college, Ahmadabad and fulfilled the inclusion and exclusion criteria. SNIP was 
measured using Micro Respiratory Pressure Measurement (Micro RPM) device. Data analysis was 
done using Microsoft excel-2003. Mean and SD were calculated.

 Results Mean and SD values of SNIP are 55.0±28.9 cm H2O for men and 38.0±20.0 cm H2O for women. 
The mean SNIP is significantly lower for women than for men.

Concluion & Clinical Significance: The present study provides useful normative data for assessing 
sniff nasal inspiratory pressure in Ahmadabad population which may be used as an additive tool to 
measure inspiratory muscle strength in future.

Keywords: Sniff  nasal inspiratory pressure, inspiratory muscle strength, micro respiratory pressure 
measurement device. Maximum Inspiratory Pressure (PImax).

INTRODUCTION/BACKGROUND

The strength of inspiratory muscles can be 
assessed either by volitional or by nonvolitional 
tests. The volitional tests are simple, portable and 
inexpensive. But their main limitation lies in their 
dependence on maximal voluntary neuromuscular 
activation, which is difficult to ascertain in practice. 
In contrast, the cortical motor command is bypassed 

by nonvolitional tests such as phrenic nerve magnetic 
stimulation.7 It offers the most reliable measure of 
diaphragm contractility, but is not widely available 
because it requires expensive equipment and it may 
overestimate the diaphragm strength that is actually 
available to the patient in case of upper motor neuron 
lesions.8 Thus, notwithstanding their limitations, 
volitional tests remain on the first line and must be 
best exploited.

DOI Number: 10.5958/0973-5674.2016.00096.4 



      Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      137

Maximum inspiratory pressure (PI,max) is 
the classic volitional test of inspiratory muscle 
strength., which is uncomfortable for many subjects 
and results prone to important variations and low 
results reflect not only inspiratory muscle weakness 
but lack of motivation and /or cooradination of 
patient. Moreover, several indipendant variables like 
difference in the technique used, type of mouth piece 
used and time taken to learn the maneuvers and level 
of motivation explain the variations in results.

The sniff is an alternative manoeuvre that is more 
natural and easier for most subjects. During a maximal 
sniff, there is strong activation of the diaphragm 
and of the scalene muscles.9,10 Thus, the sniff has 
proved valuable to assess diaphragm strength using 
transdiaphragmatic pressure (sniff Pdi), or global 
inspiratory muscle  strength using oesophageal 
pressure (sniff Poes).3,11 More recently, the method of 
sniff nasal inspiratory pressure (SNIP) was proposed 
as a noninvasive test of inspiratory muscle strength.12 
This very simple procedure consists of measuring 
peak nasal pressure in one occluded nostril during 
a maximal sniff performed from relaxed end-
expiration through the contralateral patent nostril. 
During a vigorous sniff, the nasal valve of the patent 
nostril collapses and the pressure measured beyond 
the collapsed segment closely reflects oesophageal 
pressure and, therefore, inspiratory muscle strength.

MATERIALS & MATHODOLOGY

Study design

Cross-sectional observational

 Random sampling method was used for data 
collection. Total 100 healthy subjects whose age 
was between 18 to 40 years were selected from the 
staff and students of  Govt. Physiotherapy College-
Ahmadabad, where the study was carried out.

Inclusion criteria

Normal healthy individuals between 18 to 40 
years of age

Exclusion criteria

Subjects having any cardio-respiratory, neuro-
muscular, musculo-skeletal or cerebro-vascular 
disease, pregnancy, sinusitis, rhinitis, deviated nasal 

septum, or any kind of nasal obstruction and subjects 
who are competitive ethletes

Materials/Equipment used

Micro RPM device, Data collection shit, Pencil, 
Sterilized co�on and Chair

Procedure

SNIP was measured using micro RPM devise. 
Nasal plug, which is connected via catheter (made 
up of polyethylene) to the micro RPM, was inserted  
into one nostril of the subject, who was si�ing on a 
chair. Choice of Rt./Lt. nostril was decided by each 
subject. The contra lateral nostril was kept open 
during sniffing. Each subject was encouraged to relax 
& breath normally while keeping the mouth closed. 
Then subject was instructed to take sharp, short 
sniff with maximum effort from Functional Residual 
Capacity(FRC).13All subjects were asked to repeat 
the same maneuver 15 times (to take into account 
the learning effect) with interval between each of 
30sec.14,15,16,17 Auditory & visual feedback was given to 
each and the best of 15 maneuvers was recorded.

Figure-1 SNIP Measurement 

RESULTS

The best of 15 sniff maneuvers of each subject is 
used to calculate the Mean & Standard Deviation (SD) 
for men & women. Statistical analysis was done using 
Microsoft Excel 2003. 

 Table-1:  Mean Age of Males and Females

SUBJECTS MEAN(yr)  SD(±)

MALES       28.09  6.597

FEMALES       23.05  4.576
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Table- 2:  BMI values of Males and Females

SUBJECTS MEAN(kg/m2)  SD(±)

MALES        21.416  3.252

FEMALES        21.219  3.814

Table-3:  SNIP values of Males and Females

SUBJECTS MEAN (cmH2O)  SD (±)

MALES         78.23   23.43

FEMALES         66.12   19.53

DISCUSSION

The mean values of SNIP in present study are 
78.23 ± 23.43 cmH2O for men and 66.12 ± 19.53 cmH2O 
for women.

Uldry and Fi�ing determined the mean values of 
SNIP in Caucasian population, aged 20 to 80 years, 
and reported mean values of 91.0–117.0 cmH2O for 
men and 75.5–94.0 cmH2O for women.15

Naoto Kamidea at al determined mean values 
of SNIP in Japanese population, aged 18 to 69 
years, were obtained: 76.8 ± 28.9 cmH2O in men and 
60.0±20.0 cmH2O in women.2

Comparing the values of this study to the 
Caucasian & Japanese population, the mean SNIP 
values of this study tended to be lower than Caucasian 
population for both men & women, while there is no 
significant difference in values when compared to the 
Japanese population.

Moreover, lower limits of normal SNIP in this 
study is 54.8 cmH2O in men & 46.59 cmH2O in 
women. Whereas  Uldry and Fi�ing reported lower 
limits as 52-78 cmH2O in men and 47.5-66 cmH2O in 
women15 and  Naota Kamidea at al reported lower 
limits as 32.9 cmH2O in men and 28.8 cmH2O in 
women2. Therefore, the lower limits of normal SNIP 
also tended to be lower in this study population than 
Caucasian and Japanese population. 

So SNIP values below 54.8 cmH2O in men & 46.59 
cmH2O in women may be considered as indication 
of  inspiratory muscle weakness in this study 
population.

However, these values are too low for diagnosing 
inspiratory muscle weakness because, in American 

Thoracic Society (ATS)/ European Respiratory Society 
(ERS) statement on respiratory muscle testing (2002), 
it is mentioned that SNIP values >70 cmH2O in men 
& > 60 cmH2O in women are unlikely to be associated 
with significant inspiratory muscle weakness.18

Harik Khan RI et al investigated determinants 
of maximal inspiratory pressure and showed that 
smoking had no effect on PImax.19

Naoto K et al investigated SNIP in healthy 
Japanese also proved that smoking history had no 
effect on SNIP value.2 So effect of smoking on SNIP 
was not considered in this study.

A previous study involving Caucasian population 
found that the SNIP values were related to age in 
both men & women15 and that involving Japanese 
population found that SNIP values were related to 
age in men & BMI in women2.

A study found that SNIP is similar in children 
& adults, probably due to predominant activation 
of diaphragm and showed the relative stability of 
transdiaphragmatic pressure across ages.4

It has also been reported that combinations of two 
non- invasive tests (PImax & SNIP) reduces diagnosis 
of weakness about 20% compared with the either test 
alone & has higher precision than a single test.14

LIMITATION

Limited age group & sample size.

Whether the sniff performed properly from the 
FRC could not be confirmed. 

Poorly motivated subjects might have performed 
submaximal efforts during maximum sniffs. 

Subjects were selected from Ahemdabad city 
only, so the results cannot be generalized for all 
population. 

CONCLUSION

Normative values of SNIP obtained from the 
present study ranges between 54.8  to 101.66 cmH2O 
in Males & 46.59 to 85.65 cmH2O in Females.   

Thus, present study provides useful normative 
data for assessing inspiratory muscle strength by 
using SNIP in Indian population.
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CLINICAL IMPLICATION

Based on this study, SNIP may be used in 
combination with PImax as an additive tool to 
assess inspiratory muscle strength and it may 
provide clinically useful information in patients 
with pulmonary, neuromuscular & musculoskeletal 
disorders in Indian population.
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ABSTRACT

Introduction-Pregnancy triggers a wide range of changes in a women’s body which includes 
weight gain, postural changes, hormonal changes joint laxity and musculotendinous strength 
Aim and Objective-The purpose was to study the relationship of balance among three different 
trimester of pregnancy. Methodology-90 pregnant women (aged 18-28 years) were tested for their 
balance using TUG test. Timed Up and Go (TUG) test was performed in first week of second, fifth and 
eighth month of pregnancy respectively. One Way ANOVA was used to find the differences among 
groups. Results- The result suggest that there is statistically significant differences between TUG score 
among Group A, B, and C. Conclusions- It was concluded that Balance is significantly affected in 
pregnant women and is more evident as pregnancy progresses.

Keywords – Pregnancy, Balance, TUG score 

INTRODUCTION

Pregnancy triggers a wide range of changes 
in a women’s body which includes weight gain, 
postural changes, hormonal changes, joint laxity and 
musculotendinous strength(1,2). Various Anatomical 
and physiological changes during pregnancy have 
the potential to affect the musculoskeletal system at 
rest and during exercise(3).

AIM AND OBJECTIVE

The aim was to study the relationship of balance 
among three different trimesters of pregnancy.

METHODOLOGY

120 pregnant females were approached for the 
study. Out of which 90 were selected as per inclusion 
criteria to participate in the study. 30 Subjects were 
each from first week of second, fifth and eighth 
month of pregnancy. After proper explanation of the 
purpose and procedure of study, wri�en consent was 
taken. Height and Weight were documented from 
the first prescription when they were diagnosed as 
pregnant. Verbal description of whole procedure was 
explained and general assessment was done followed 

by the subject to perform Timed Up and Go (TUG) 
Test. Inclusion Criteria were Pregnant women of the 
age-group of 18-28 years(4). Primagravida, Functional 
Available Range of motion of Lower Limb and Spine 
Normal BMI- 18.5- 24.9 kg /m2. Any diagnosed case 
of musculoskeletal/neurological/psychological/
psychriatic/dermatological deficits or disorder 
that can affect the study(5). Vestibular pathologies / 
infections(6). Any Systemic illness, Any complications 
during pregnancy. Post Cryotherapy(7),Pre-
eclampsia(8), Diagnosed case of  Diabetes Mellitus(8,9) 
were excluded from the study.

The Timed Up and Go (TUG) test is  a functional 
test which is used for the assessment of Balance. The 
TUG test will be performed with the subject si�ing 
comfortably in a straight-backed chair (Standard 
chair with seat height 46cm, arm height 67cm) with 
her back against the chair and resting her arms. The 
test incorporates the time that a person takes to rise 
from a chair, walk three metres, turn around, walk 
back to the chair, and sit down. A distance of 3 metres 
(9.8 feet) will be marked with the help of chalk from 
the initial si�ing position of the subject. ( Figure 1)  
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**Signifi cant At .01 Level

Graph 1- Comparison of Mean TUG Score Among Group  
A,  B  and C.

Graph 2- Comparison of Mean diff erences among Group 
A vs Group B, Group A vs Group C, Group B vs Group 
C.

Figure 1- Timed up and Go Test (TUG test)

RESULTS                                                       

The result suggest that   there is statistically 
signifi cant diff erences between TUG score among 
Group A, B, and C.( Table 1)

Graph 1 shows the means of the TUG score of the 
group A, Group B and Group C, and reveals that  the  
Group C has maximum value as compared to Group 
A and B. 

Graph 2 shows the mean diff erences of Group A 
and Group B, Group B and Group C, Group A and 
Group C  and found that the Group A and C have 
maximum rise when compared to group B and C and 
Group A and B. 

TABLE 1: Comparison Of Tug Score Among Three Groups- Group A =fi rst week of second Month  Of Pregnancy 
,Group B = fi rst week of fi fth Month Of Pregnancy And Group C = fi rst week of eighth  Month Of Pregnancy,- One 
Way Anova

SCORE GROUP A (N=30) GROUP  B 
(N=30)

GROUP  C (N=30) F  VALUE t-VALUE

MEAN S.D. MEAN S.D. MEAN S.D. A/B A/C B/C

TUG_
A

.1059 .00741 .1278 .00936 .1518 .00688 249.747** 10.042** 24.858** 11.317**

DISCUSSION

The result of the present study shows that there 
is statistically signifi cant diff erences between TUG 
score among group A, B and C.(Group A- fi rst week 
of second  month , Group B- fi rst week of fi fth month, 
Group C- fi rst week of eighth month of pregnancy).

As it  is known that there are changes like  
increase of body mass, change of body mass 
distribution[1], laxity of ligaments, loosening of joints, 
stretching of the muscles, which lead to the decrease 
of musculotendinous strength.(10)

The hormonal changes leading to pregnancy-
related Low Back Pain are thought to be due to 
increased relaxin and estrogen levels. Relaxin is 
a polypeptide hormone produced by the corpus 
luteum in the late luteal phase of the menstrual cycle 
prior to pregnancy.(11)  The hormone relaxin has 
been identifi ed as being responsible for allowing 
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increased joint laxity during pregnancy and levels 
of relaxin are highest in the third trimester. Relaxin 
also has a direct effect on the collagen remodeling. In 
addition to relaxin , progesterone also contributes to 
increased joint laxity during pregnancy.(12)

The study done by Berdzik et al suggests that the 
Total Weight gain during pregnancy is between 9 and 
14 kg. Considering segment body mass this weight 
gain is unique because it is mainly located in the 
trunk. The mean rate of increase for the lower trunk 
mass is 0.29 kg per week. It was concluded that there 
is a posterior displacement of the average location of 
the COG vertical projection within a base of support 
in a sagi�al plane in late pregnancy. Because the 
greatest of the mass is in the anterior trunk area it 
appears that the posture adaptations must also occur 
in pregnant women to maintain postural stability 
while standing. The study concluded that there is a 
posterior displacement of the average location of the 
COG vertical projection within a base of support in 
a sagi�al plane in late pregnancy. The adaptational 
change of the COG location in the advancing 
pregnancy is temporary.(13)During pregnancy 
,biomechanical changes compensate for the increase 
in weight and the ventrally driven centre of gravity. 
Postural changes include lumbar lordosis , posterior 
upper body tilt, and increased sagi�al pelvic tilt. 
Alteration of these central mechanics requires lower 
extremity joints to adapt by absorbing extra force.

The distribution of the mass will depend on the 
tissues affected in each trimester; in the first and 
second trimesters, maternal tissues such as blood 
volume, protein and fat stores predominate, whereas 
in the third trimester, the products of conception 
consisting of the fetus, amniotic fluid and placenta 
prevail. .(14)

 The lower trunk has significantly greater rates 
of change in weight than all other body segments 
during the second and third trimesters of pregnancy. 
The changing shape and inertia of the lower trunk 
requires postural adjustments such as elevation of 
the head, hyperextension of the lumbar spine and 
extension of knee and ankle joints. It has also been 
documented that there is an increased postural 
instability during second and third trimesters during 
pregnancy with increased reliance on visual cues, 
which indicates reduction in proprioceptive input 

during this period.(1)

Increasing in the body mass with every month 
of pregnancy is mainly related to the growth of the 
fetus, uterus, placenta the amount of amniotic fluid. 
Taking into account particular parts of the body the 
greatest increase of the body mass in the second and 
third trimester of the pregnancy occurs in the trunk 
area.(15)

Standing balance control relies substantively 
on proprioception (i.e., our sense of body position 
and movement (16). Preetha et al suggests that there 
is a significant increase in the proprioceptive error 
in pregnant women when compared to the non 
pregnant control subjects. This could be due to the 
altered proprioceptive input obtained from the lax 
ligaments around the ankle joint. The other factor 
that could alter the proprioceptive input could be due 
to the mild oedema around the ankle which is more 
common during the third trimester.(1)

Santos et.al compared the ground reaction forces 
during the stance phase of gait cycle of pregnant 
women in the third trimester and non-pregnant 
women, and found a significant reduction in growth 
rates of the first peak of the vertical component. 
The fact that a pregnant women takes a longer time 
period in the first stage of acceptance of the weight 
may be associated with a lower walking speed, as 
an adaptations to maintain balance and compensate 
changes in the position of centre of gravity due to 
increased load . Another possibility is that the increase 
in the time of acceptance of weight is a gestational 
adjustment for be�er absorb the impact.(17)

Several studies have described a multifactorial 
etiology owing to the faulty foot adaptation occurring 
in pregnancy. The hormonal component of the 
etiology involves relaxin , an estrogen dependent 
hormone shown to relax the sacroiliac joint .Relaxin 
is known to exert its influence by triggering the 
collagenolytic system, increasing the water content 
of connective tissue, and activating fibroblasts in the 
synthesis of new collagen. During pregnancy, a 10-
fold surge of relaxin weakens soft tissue structures 
and increases joint flexibility. Block et al revealed an 
increase in subtalar and first metatarsophalangeal 
joint of motion in pregnant women .(18)
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FUTURE SCOPE OF THE STUDY

1. Relationship of Balance among last phase of 
pregnancy and early post-partum.

2. Relationship of Balance within Trimester of 
Pregnancy.

 3. Evaluating Static and Dynamic  balance among 
pregnant women.

 4.  Relationship of balance among three trimester of  
pregnancy in same subject.

CONCLUSION

Balance is significantly affected in pregnant 
women and is more evident as pregnancy 
progresses.

Clinical Relevance

Caring for pregnant women should emphasize the 
value of exercise and conditioning during pregnancy 
for both preventive and rehabilitative management. 
Appropriate Measures should be taken to improve 
balance deficits during early pregnancy.
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ABSTRACT

Objective: To know whether there is difference in Static and Dynamic balance in Flexible flatfoot 
children as compared to Normal arch foot Children.

Design: Experimental study

Se�ing: I.T.S Paramedical College, India

Participants: 100 students with flexible flat foot on the basis of the survey and 100 students with normal 
arch foot were compared for static and dynamic balance test. One leg standing test was used to measure 
the static balance test and Functional reach test was used to measure dynamic balance test. 

Results: While comparing the Functional reach test and one leg standing test between the two groups 
showed insignificant difference but within the age group analysis it showed significant difference in 
both the groups for Functional reach test and one leg standing test.

Conclusions: As the age increases the stability of the children increased. These findings may have 
important implications for clinical practice and future research.

Keywords: Flexible Flat foot, static balance test, dynamic balance test, school going children.
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INTRODUCTION

Balance is the ability to control the Centre of Mass 
(CoM) in relationship to the Base of Support (BOS).1

Duration of single limb stance increases steadily 
from 32% in 1 year olds to 38% in 7 years old (39% is 
a typical adult value).2  The arches of foot develop in 
parallel with gait during childhood and continue to 
form until a child is 8 to 10 years of age.3-4  According 
to Tsai LC (2006), Paik-Ling Harrison(2010),  Vahid 
Ghasemi (2012) there is affect of balance in flatfeet 
adult. 5-8

The FRT is a measure of dynamic postural 
control in children. Various studies suggest that since 

FRT challenge the balance in one plane, multiple 
balance tests may give more complete findings. FRT 
may be used with other test to assess the static and 
dynamic balance ability in children. Children with 
developmental disability (pes cavus/pes planus) 
experience postural problem that include difficulty 
with balance and stability domain is smaller in 
children with flat foot. So, in present study we will 
examine the effect of flatfoot on static and dynamic 
balance test.

METHOD

Participants: A sample of 200 children were 
recruited from different schools of Ghaziabad and 
modinagar, U.P, India who met the inclusion and 
exclusion criteria.

Inclusion Criteria

1) Both Male and Female

2) Age: 5 to 13 years

DOI Number: 10.5958/0973-5674.2016.00098.8  
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3) Is able to follow and obey commands.

Exclusion Criteria 

1) History of any recent trauma.

2) Diagnosis of any upper limb, lower limb and 
spinal disorders.

3) Evidence of CNS involvement- Nystagmus, 
Vertigo.

PROCEDURE

The total 2620 students were screened out from 
different schools of Ghaziabad and Modinagar. Out 
of which flexible flat foot were seen in 100 students.  
100 students with normal arch were also taken in the 
study for comparison and 2 Groups were formed. 

OBSERVATION METHOD

The foot was graded as normal if the medial 
arch looked normal. If the arch was only slightly 
impressed but still visible, it was graded as mild FF 
but was still categorized as normal. Moderate FF 
meant that the longitudinal arch was not visible in 
stance. If the medial arch was convex, with the head 
of the talus presenting on the plantar aspect of the 
foot immediately below and anterior to the medial 
malleolus, it was graded as severe FF. Moderate 
and severe FF groups were put together to compare 
with the normal and mild FF groups. When the arch 
appeared normal on raising the heel, the flatfoot was 
considered as flexible.9

The groups were:

 Group A- Flexible Flatfoot children (100 children) 
and 

Group B- Normal arch foot children (100 
children)

The children were categorized according the age 
and sex while performing the test. Two children of 
same age group and sex were randomly taken from 
each of the group and were allowed to perform one 
leg standing test and functional reach test by giving 
adequate rest interval within the test. 

 One Leg Stance Tests (OLSTs).10-11 Both legs must 
be alternately tested, and differences between sides 
are noted. The client stands on both feet and crosses 
the arm over the chest, then picks up one leg and 

holds it with the hip in neutral and the knee flexed up 
to 90 degrees. The lifted leg may not be pressed into 
the stance leg. This stance is scored with a stopwatch. 
Five 30 second trials are performed for each leg 
(alternating legs), with a maximum possible scores of 
150 seconds per leg. Normal young subjects are able 
to stand for 30 seconds.

The Functional Reach Test (FRT).12-15 The client 
stands near a wall with feet parallel. A�ached to the 
wall at shoulder height is a yardstick. The client is 
asked to make a fist and raise the arm nearest the wall 
to 90 degrees of shoulder flexion.  The examiner notes 
the position on the yardstick. Beginning position is 
subtracted from end position to obtain a change unit 
in inches. Three trials are performed. Normative data 
are available, and the test is reliable. However, the 
standard error of measurement for this test may be as 
high as 2 inches. 

These test were done for both the groups and 
data were taken for data analysis.

STATISTICAL ANALYSIS

Independent t- test was used to compare both 
the group for static and dynamic balance test. The 
p-value of 0.05 or less was considered significant. 
The Bonferroni Post hoc analysis was applied to find 
out the pair wise comparison of Group A and Group 
B for age (5-7 years, 8-10 years, and 11-13 years). 
Values were presented as mean± standard deviation. 
Statistical significance was set at p< 0.05.

RESULTS 

Between the group analysis FRT for age group 
5-7, 8-10 and 11-13 reflected  insignificant difference 
and between the group analysis of One leg standing 
test for age group 5-7, 8-10 and 11-13 also reflected  
insignificant difference. 

Functional reach test of different age group 
5-7, 8-10, 11-13 years of Group A were taken and 
the group were compared by the independent t- 
test and Bonferroni Post hoc test.  Result reflected 
significant difference. Post Hoc (Bonferroni) pair wise 
comparison showed significant difference between 5-
7 v/s 11-13 year and showed insignificant difference 
between 5-7 v/s 8-10 year and 8-10 v/s 11-13 year.
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Table 1: Comparison of age groups 5-7, 8-10, 11-13 years for FRT in Group A

5-7 year
N=45
Mean±S.D

8-10 year
N=34
Mean±S.D

11-13 year
N=21
Mean±S.D

F value P-value

FRT 6.58±1.82 7.7±1.96 8.8±1.25 12.938 .000

Pair P value
5-7 yrs v/s 8-10 yrs .011
5-7 v/s 11- 13 yrs .000
8-10 v/s 11-13 yrs .079

P value ≤0.05 was considered significant.

One leg standing test of different age group 5-7, 8-10, 11-13 years of Group A were taken and the group 
were compared by the independent t- test and Bonferroni Post hoc test. Result reflected significant difference. 
Post Hoc (Bonferroni) pairwise comparison showed significant difference between 5-7 v/s 8-10 year and showed 
significant difference between 5-7 v/s 11-13 year and 8-10 v/s 11-13 year.

Table 2: Comparison of age groups 5-7, 8-10, 11-13 years for OLST in Group A

5-7 year
N=45
Mean±S.D

8-10 year
N=34
Mean±S.D

11-13 year
N=21
Mean±S.D

F value P-value

OLST 19.68±8.45 26.40±4.10 25.40±7.25 10.275 .000

Pair P value
5-7 yrs v/s 8-10 yrs .000
5-7 v/s 11- 13 yrs .008
8-10 v/s 11-13 yrs 1.00

P value ≤0.05 was considered significant.

Functional reach test of different age group 5-7, 8-10, 11-13 years of Group B were taken and the group were 
compared by the independent t- test and Bonferroni post hoc test.  Result reflected significant difference. Post 
Hoc (Bonferroni) pairwise comparison showed signicant difference between 5-7 v/s 11-13 year and showed 
insignificant difference between 5-7 v/s 8-10 year and 8-10 v/s 11-13 year. 

Table 3: Comparison of age groups 5-7, 8-10, 11-13 years for FRT in Group B

5-7 year
N=46
Mean±S.D

8-10 year
N=32
Mean±S.D

11-13 year
N=22
Mean±S.D

F value P-value

FRT 6.78±2.12 7.53±1.53 8.86±2.215 8.247 .000

Pair P value

5-7 yrs v/s 8-10 yrs .311

5-7 v/s 11- 13 yrs .000

8-10 v/s 11-13 yrs .051

P value ≤0.05 was considered significant.

One leg standing test of different age group 5-7, 8-10, 11-13 years of Group B were taken and the group were 
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compared by the independent t- test and Bonferroni 
post hoc test.  Result reflected significant difference. 
Post Hoc (Bonferroni) pairwise comparison showed 

significant difference between age 5-7 v/s 8-10 years 
and 5-7 v/s 11-13 years and showed insignificant 
difference between 8-10 v/s 11-13 years.

Table 4: Comparison of age groups 5-7, 8-10, 11-13 years for OLST in Group B

5-7 year
N=46
Mean±S.D

8-10 year
N=32
Mean±S.D

11-13 year
N=22
Mean±S.D

F value P-value

OLST 19.95±9.23 26.91±3.61 27.45±2.99 14.025 .000

Pair P value
5-7 yrs v/s 8-10 yrs .000
5-7 v/s 11- 13 yrs .000
8-10 v/s 11-13 yrs 1.00

P value ≤0.05 was considered significant.

DISCUSSION

Present study investigated whether there is 
significant difference in the static and dynamic 
balance ability in the flatfoot children as compared to 
normal arch feet children. Functional reach test and 
one leg standing test were outcome measure. 

 A study was done by Danhoe B et al 199416 and 
concluded that there was effect of age primarily 
and the weight did not significantly explain more 
variance on Functional reach test. A study done by 
Norris et al. 200817 and concluded that age, height and 
weight does not have any effect on FRT in 5 year old 
children. Similarly, results found in the present study 
demonstrated that there is no significant difference in 
functional reach test between the flatfeet children as 
compared to normal arch feet children.

A study was done by Paik ling Harrison et al 20104 
and concluded that degree of pes planus deformity 
increases the degree of static postural stability 
decreases and similarly a study done by Jay Hertel 
et al 200218 and concluded that subjects with cavus 
feet used significantly larger COP excursion areas 
than did subjects with rectus feet. However, COP 
excursion velocities were not significantly different 
among foot types. The results found in present study 
demonstrated that there was no change in one leg 
standing test in flatfeet children as compared to the 
normal arch feet children.

A study done by Sutherland et al 19803  concluded 
that duration of single limb stance increases steadily 
to 38% in 7 years old children.  Similarly, a study done 
by Assainte et al 1995 and 200519 concluded that 7 to 
8 years of age information specifying head position 
in relation to gravity becomes more available to the 
equilibrium control centres and thus allows the child 
to use an articulated mode of head control. There 
may be transient dominance of vestibular processing 
in locomotor balance at this stage.

A study done by S. Schneiberg et al, 200220 
and concluded that kinematic data from markers 
placed on the arm, head and trunk showed that 
younger children used immature pa�ern of reaching, 
characterized by increased variability. With increasing 
age, hand trajectories become smoother and less 
variable while interjoint coordination become more 
consistent. Finally trunk displacement and variability 
also decreased with age. By 8 to 10 years of age 
children of age showed variability similar to that in 
adults.

As per development wise consideration there 
was no change in Functional reach test score and One 
leg standing test score in flatfeet children of age 5-10 
years, 8-10 and 11-13 years.

 While comparing pair wise 5-7 v/s 11-13 years 
showed a change in functional reach test whereas, 
5-7 v/s 8-10 years and 8-10 v/s 11-13 years showed 
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no change in functional reach test score in flatfoot 
children. Similarly, While comparing pair wise 5-7 
v/s 8-10 years showed a change in one leg standing 
test whereas, 5-7 v/s 11-13 years and 8-10 v/s 11-13 
years showed no change in one leg standing test score 
in flatfoot children.

While comparing pair wise 5-7 v/s 11-13 years 
showed a change in functional reach test whereas, 
5-7 v/s 8-10 years and 8-10 v/s 11-13 and 5-7 v/s 8-10 
years showed no change in functional reach test score 
in normal children. Similarly, While comparing pair 
wise 5-7 v/s 11-13 years and 5-7 v/s 8-10 years showed 
a change in one leg standing test whereas, 8-10 v/s 11-
13 years showed no change in one leg standing test 
score in normal children.

Limitations of the Study and Scope of Future 
Research

The following were the limitation of our study:

• The present study duration was only six 
month and due to the shortage of time I only visited 
few schools in and around Ghaziabad. In Future, I 
recommend performing such studies extensively in 
a larger area which cover large number of schools 
(students).

• I have compare only two tests (i.e. FRT and 
OLST test) in present study. Therefore, in future 
I recommend to compare with different type of 
other test like timed ba�ery test, postural sway, 
multidirectional reach, combination test ba�eries, 
functional scale and dual task scale and comparison 
of sensory and vestibular aspect of balance.

• In present study Flexible flatfoot is compared 
with normal arch feet children. Therefore, I suggest 
for further studies to compare flexible flatfoot with 
rigid flat foot with different set of balance test.

CONCLUSION

From the results of the present study, FRT and OLST 
value differ in the flatfoot children as compared to 
normal children but there is no significant difference 
seen in FRT and OLST in the flatfoot children 
as compared to normal children Thus, it can be 
concluded that FRT and OLST value differ in the 
flatfoot children as compared to normal children 
but there is no significant difference seen in FRT and 

OLST in the flatfoot children as compared to normal 
children.  

In conclusion, there is no effect of FRT and OLST 
in flatfoot children as compared to normal arch feet 
children. Within age group comparison of FRT in 
flatfeet there is difference in FRT in 5-7 years of age 
as compared to 11-13 years of age of children. There 
is difference in OLST in flatfeet children in 5-7 v/s 8-
10 years of age of children. Within age comparison of 
FRT in normal arch feet children there is difference in 
FRT in 5-7 years of age as compared to 11-13 years of 
age of children. There is difference in OLST in flatfeet 
children in 5-7 v/s 8-10 years and 5-7 v/s 11-13 years 
of age of children. 
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Background- Epidemiological studies of ballet dancer’s show that 90% of professional dancers and 
63% of student dancers have had a dance-related injury at some point in their ballet career. Screening 
of young and inexperienced dancers is necessary to identify musculoskeletal limitations and potential 
to injury, especially for those who wish to continue dancing as adults either for leisure or career. 
The purpose of this current study was to examine the possible association between the amount of 
compensated turnout and self reported lower limb injuries in ballet dancers.

Objective- To find out the difference between compensated turnouts of injured and non-
injured group of ballet dancers and to find out the type of lower limb injuries in ballet dancers. 
Method- It was a Descriptive co- relational study conducted on 22 Nonprofessional ballet dancers at 
Dance schools in Nashik and Mumbai. Each dancer was assessed for Functional turnout, Compensated 
turnout and Total passive hip external rotation. Results- By using unpaired t test we have found 
significant association between increased compensated turnout and self-reported lower limb injuries. 
(P=0.0002). Conclusion- The results of this study suggest that the dancers who force their turnout 
beyond their available hip range of motion have an increased risk of injury in lower extremities.

Keywords- ballet dancers, Functional turnout, Compensated turnout

INTRODUCTION

Although ballet is noted for its beauty and grace 
by audiences, it can be a source of injury and pain for 
dancers. Epidemiological studies of ballet dancers 
show that 90% of professional dancers and 63% of 
student dancers have had a dance-related injury at 
some point in their ballet career1. Turnout is one 
area of research that is being explored in classical 
ballet. Turnout is a basic ability in ballet required for 
the execution of dance movement. Ideal turnout is 
defined as external rotation of both lower extremities 
so that the longitudinal axes of the feet are rotated 
180” away from one another2,3. Movement occurs 
primarily at the hip joints when turnout is executed 
properly4. According to Thomasen5.The minimum 
requirements to achieve ideal turnout are 70° of 
hip external rotation bilaterally, 5° of tibial external 
rotation bilaterally, and 15° of foot external rotation 
bilaterally. Few dancers are able to achieve ideal 
turnout without compensations at the pelvis/lumbar 
spine, knee, ankle, and foot joints. Ideal turnout is 
classically defined as external rotation of both lower 

extremities so that the longitudinal axis of the feet is 
rotated 180° away from one another (Hamilton et al., 
2006; Torres-Zavala, 1998)6. Unfortunately, only few 
dancers are endowed by nature with the ability to 
achieve ideal turnout (Clippinger, 2005)7.Balletdancers 
who cannot a�ain these specific esthetic standards 
may disregard proper technique with an increased 
potential for injury.

Compensations made to increase turnout  are 
excessive anterior pelvic tilt or lumbar lordosis8; 
excessive external tibia rotation (“screwing the knee”) 
and excessive subtalar joint pronation (“rolling in”) 9. 
Consequently, it inevitably damages these joints and 
has profound effect on the potential for various acute 
and chronic injuries, particularly at the tibiofemoral 
and patellofemoral joints (Negus, Hopper, &Briffa, 
2005) 10. It is not surprising that 20% of aggravated 
knee pain was a�ributed to turnout among ballet 
dancers (Clippinger-Robertson, Hu�on, Miller, & 
Nichols, 1986)11. Injuries associated with improper 
turnout occur most frequently at the tibiofemoral 
and patellofemoral joints8. Injuries that have been 
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associated with excessive foot pronation include 
Achilles tendinitis, flexor hallucis tendinitis, tibialis 
posterior tendinitis, plantar fasciitis, bunions, and 
metatarsal stress fractures12. Low back pain has been 
associated with dancers using excessive anterior 
pelvic tilt to increase turnout angle beyond the 
turnout enabled by hip external rotation8.

Studies also show that many ballet dancers do 
not have adequate hip external rotation to achieve 
the ideal turnout position of 180° without making 
compensations that place them at risk of injury.  
Compensated turnout is the difference between 
functional turnout angle and total (left plus right) 
hip ER ROM. This difference has also been referred 
to as ‘‘non-hip ER’’ and ‘‘below-hip ER.’’ If the 
ideal anatomical resources are not available because 
of anatomical limitations and/or lack of training, 
compensations may develop that may predispose the 
dancer to acute or overuse injuries.

Screening of young and inexperienced dancers 
is necessary to identify musculoskeletal limitations 
and potential to injury, especially for those who 
wish to continue dancing as adults either for leisure 
or career. The purpose of this current study was to 
examine the possible association between the amount 
of compensated turnout and self-reported lower limb 
injuries in ballet dancers. Aim of the study was to 
examine associations between compensated turnout 
and injury history in nonprofessional classical ballet 
dancers. Objectives were to find out the difference 
between compensated turnouts of injured and non-
injured group of ballet dancers and to find out the 
type of lower limb injuries in ballet dancers.

METHOD 

It was a Descriptive co- relational study conducted 
on 22 Nonprofessional ballet dancers (12 with h/o of 
injury, 10 without any h/o of injury) at Dance schools 
in Nashik and Mumbai.

INCLUSION CRITERIA

• Age: 14-30Yr (Dancers’ turnout may be 
difficult to influence skeletally after the age of 11-13 
when the angle of femoral neck antetorsion is fixed. 
Any increases in turnout after this age may be the 
result of elongation of soft tissues or failure to use 
proper technique.)

• Had at least 1 years of classical ballet 
training. 

• Nonprofessional female ballet dancers (Ballet 
students were selected over professionals, because of 
their standardized flexibility due to homogeneous 
Characteristics)

EXCLUSION CRITERIA
• Participants with unresolved non- serious 

injuries.
• Musculoskeletal injury that limited full 

participation in dance classes during the 4 weeks 
prior to participation in the study.

• Gross postural alignment deviations that 
could not be corrected with cueing, such as scoliosis, 
genu valgum, genu varum, or genu recurvatum.

• Neurological or physiological conditions 
that resulted in modification of their participation in 
dance class compared with their peers.

• Pregnancy

Distribution of subjects: The subjects were 
divided into 2 groups with a self-reported history of 
dance related injury (injured group) and with no self-
reported history of injury (non injured group).Injury 
will be defined as any pain or dysfunction of the 
lower extremities that impacted the dancer’s ability 
to practice or perform.

PROCEDURE: Each subject was screened for 
inclusion/exclusion criteria prior to the study. Gross 
postural screening was performed of each subject 
with plum line to assess any postural deviation 
.Outcome Measure used for this study was functional 
turnout, compensated turnout and total passive hip 
external rotation.

Measurement of External Hip Rotation: Hip 
external rotation ranges of motion were measured 
by the technique recommended by Magee13 with the 
subject in high si�ing position. Passive hip external 
rotation range of motion was measured for each leg. 
Total passive hip external rotation measurement was 
obtained for right and left external rotation.
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Fig.2 MEASUREMENT ON FUNCTIONAL TURNOUT

Measurement of Compensated turnout angle: 
The amount of compensated turnout was obtained 
by calculating the diff erence between the measured 
functional turnout position and the total passive 
hip external rotation range of motion. Turnout was 
considered compensated when the functional turnout 
measurement was greater than total passive hip 
external rotation range of motion. For a dancer to not 
have compensated turnout means that the diff erence 
between the dancer’s functional turnout and bilateral 
hip external rotation was 0 or less.

RESULT

The mean value of each variable will be compared 
between the injured and non- injured groups using a 
2-sample unpaired t test. Mean age of ballet dancers 
for injured was 18.75 and for non injured group was 
17.25.Mean BMI of ballet dancers was 19 and 21 in 
injured and non injured respectively.

Fig.1. MEASUREMENT OF EXTERNAL ROTATION OF 
HIP

Measurement of Functional Turnout Angle in 
Standing: Functional turnout angles were measured 
in classical ballet positions. Each participant was 
asked to stand on a large sheet of white paper and 
to assume each position as they would in a normal 
class. They were instructed to orient their torso 
squarely to the front. A tracing was made around 
the participant’s feet. Functional turnout angle is 
defi ned as the angle of bisection of the longitudinal 
axes of the 2 feet, will be measured using a universal 
goniometer. The longitudinal axis of each foot was 
drawn onto each tracing through the center of the 
rear foot and forefoot. The midpoint of the heel was 
used to landmark the center of the rear foot. The 
center of the forefoot was marked as the continuation 
of a line drawn along the second toe (to refl ect the 
position of the second metatarsal).This method was 
used to minimize alteration from the actual axis in 
the presence of structural deviations such as hallux 
valgus or a prominent fi fth metatarsal head. The 
angle obtained from the initial tracing is called the 
functional turnout angle.
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Graph 1-Frequency of joint injuries:

Graph  No. 1 states that ankle joint is most 
frequently injured joint (50%).  Followed by 
knee(27.27%) and hip(22.72%).

Table No. 1 Total Hip External Rotation

S.No Mean SD SEM N P value t value Df Confidence 
interval

Injured 89.58 6.89 1.99 12

0.0137* 2.7157 19

95%

Non Injured 100.56 11.58 3.86 10

                                     *statistically significant

Table no. 1 shows that mean of total hip external rotation of injured was less (89.58) as compared to non 
injured dancers (100.56). t value was 2.7157 and  confidence interval was  95% and the difference between 
injured and non injured dancers was  statistically significant (p= 0.013) with reference to total hip external 
rotation

Table No. 2   Functional Turnout

S.No Mean SD SEM N P value t value Df Confidence 
interval

Injured 151.67 10.30 2.97 12

0.0176*

2.6005 19

95 %

Non Injured 140.00 10.00 3.33 10

 *statistically significant

Table no.2 indicates that mean of functional turnout of injured was greater than (151.67) as compared to 
non injured dancers (140.00). t value was 2.6005 and  confidence interval was  95% and the difference between 
injured and non injured dancers was  statistically significant (p= 0.0176) with reference to functional turnout.

Table No. 3   Compensated turnout

S.No Mean SD SEM N P value t value Df Confidence 
interval

Injured 62.08 11.17 3.23 12

0.0002* 4.5413 19

95 %

Non Injured 37.22 13.94 4.65 10

*statistically significant

Table no.3 reveals that mean of compensated 
turnout of injured was greater than (62.08) as 
compared to non injured dancers (37.22). t value was 
4.5413 and  confidence interval was  95% and the 
difference between injured and non injured dancers 
was  statistically significant (p= 0.0002) with reference 
to compensated turnout.
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DISCUSSION

The study was carried out to evaluate the 
relationship between turnout angle and self reported 
injuries. The study found that the ankle was the 
most frequently joint, Ryan and Stephens15 reported 
that 63% of dances reported injuries throughout 
their career. In the present study the dancers were 
instructed to assume the standard first position of 
functional turnout. No effort was made to position 
the subjects in technically correct turnout. The 
compensation to increase turnout was allowed. In 
classical ballet because of aesthetic premium is placed 
on 180° turnout. Many dancers will force their turnout 
beyond available hip range of motion. In this study, 
all dancers had their functional turnout that exceeded 
their passive hip range of motion. For example, one of 
the dancers with injury had a total hip external range 
of motion of 100° and her functional turnout was 
160°. There was difference of 60°. This compensation 
was made somewhere between hip and ankle.

As the dancer ages, physiologic changes result 
in bony constraints that limit the available external 
rotation16. This correlates with the observation that 
only borderline improvements in HER have been 
a�ained in 16- to 18-year-old elite dancers during a 
12-month training period17. Acetabulum shape and 
orientation, femoral anteversion angle, neck shaft 
angle, and tightness of the ‘‘Y’’ ligament of Bigelow 
are considered important determinants of HER14. 
Nevertheless, it has been documented that dancers’ 
femoral version angles do not deviate from those of 
the general population sufficiently to explain their 
increased HER17. Dancers who do not have ideal 
turnout of the lower extremity may try to ‘‘force 
turnout’’ by using compensatory strategies along the 
kinematic chain.  This rotator stress can lead to high 
joint stresses that increase the risk of damaging forces 
at the back and other lower extremities structure. 
This encourages biomechanically and esthetically 
unfavorable compensations such as lumber hyper 
extension, anterior pelvic tilt, excessive tibial rotation 
and excessive subtalar joint pronation (Grossman 
2000)18 producing excessive stress on medial aspect of 
knee, shin of tibia, ankle and foot (Mitcheli, Gillespie 
and Walaszeb, 1984; Hamilton, Marshall and Molnar 
1992)19. 

Hyperlordosis generates undue stress on the 
posterior elements of the spine. As for the other 
mentioned strategies, the augmented torsional forces 
on these lower extremity joints increase the risk of 
overuse injury8, particularly at the medial aspect of 
the knee, ankle, and foot. Among positions related to 
the knee, the most relevant may be genu recurvatum. 
It is regarded as an esthetic feature of classical ballet. 
This position may be associated with posterior 
capsular strain and pain8. 

When dancers lack sufficient ankle and/or foot 
plantarflexion for pointe or demipointe positions, 
they may a�empt to force plantarflexion, placing 
greater stress on the posterior ankle structures. 
Forcing plantarflexion has also been associated with 
‘‘sickling,’’ a malalignment at the foot-ankle complex 
in which the dancer fails to balance correctly on 
pointe or demipointe positions. ‘‘Sickling in’’ refers 
to varus alignment of the foot and increases stress of 
lateral structures of the ankle 20.

According to our study ankle is the area which is 
most commonly injured accounting for 50% followed 
by knee and hip. Ankle sprain is the most common 
traumatic injury in dance, including classical ballet 
and theatrical dance21; however, most injuries 
affecting dancers are considered to be overuse 
injuries, such as tendinitis and stress fractures.

This clinician recommends that dance instructors 
reduce the potential risk of injury to dancers by 
encouraging students to limit their functional turnout 
to a position that does not markedly exceed the total 
amount of external rotation present at the hips. Many 
dancers will never achieve the ideal turnout, yet can 
still enjoy the practice and performance of ballet.

CONCLUSION 

The results of this study suggest that dancers 
who force their turnout beyond their available hip 
range of motion have an increased risk of injury in 
lower extremities. Ankle is the area which is most 
frequently injured. Dancers should be encouraged 
to avoid compensated turnout and focus instead on 
turning out within their range of motion limitations.

Acknowledgement- I am grateful to God 
Almighty and my Parents to give me strength and 
a guiding light. I was truly blessed with constant 



156        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3           

support of Dr. Mahesh. Also I am thankful to my 
other professors whose constant interest in my project 
kept me go on. Lastly, I am highly grateful to all the 
subjects for their co-operation.

Conflict of Interest: None

Ethical Adherence: Yes

Disclaimers: None

Source of Funding: Self

REFERENCE

1. Ryan AJ, Stephens RE. Dance Medicine A 
Comprehensive Guide. Chicago, IL: Pluribus 
Press, Inc.; 1987.

2. Bachrach RM: A physician’s primer of dance 
injuries. Part 111. Kinesiol Dance 9:8-13, 1986.

3. Kravi� SR: Dance medicine. ClinPodiatr   1:4 17-
430, 1984.

4. Kirstein L, Stuart M, Dyer C: The Classic Ballet: 
Basic Technique and Terminology, New York, 
NY: Alfred A. Knopf, Inc., 1952.

5. Thomasen E: Diseases and Injuries 
of Ballet Dancers, birhus, Denmark: 
birhus Universitetsforlaget I (English 
translation),!(1982)

6. Torres-Zavala, C.(1998), “Experimental research 
on dancers’ turn-out (Abstract)”, Journal of 
Dance Medicine and Science, 2(4), 153.

7. Clippinger, K. S.(2005), Biomechanical 
considerations in turnout. In R. Solomon, 
J.Solomon, & S. C. Minton (Eds.), Preventing 
Dance Injuries (2nd ed.) (pp. 135-150), 
Champaign, IL: Human Kinetics.

8. Reid DC: Preventing injuries to the young ballet 
dancer. Physiother Can  39:23 1-236, 1987

9. Bre�man LD, Hayes CL: Existence of functional 
hip external rotation range of motion in ballet 
dancers. Unpublished master’s thesis, Duke 
University, Durham, NC, 1990

10.  Negus, V., Hopper, D., & Briffa, N. K.(2005), 
“Associations between turnout and lower 
extremity injuries in classical ballet dancers”, 
Journal of Orthopaedic and Sports Physical 

Therapy, 35(5), 307-318.

11. Clippinger-Robertson, K. S., Hu�on, R. S., 
Miller, D. I., & Nichols, R.(1986), Mechanical and 
anatomical factors relating to the incidence and 
etiology of patellofemoral pain in dancers. In C. 
G. Shell(Ed.), The dancer as athlete (pp.53-72), 
Champaign, IL: Human Kinetics.

12. Howsel, Hancock S: Dance Technique and 
Injury Prevention, New York, NY: Routledge, 
Chapman, &Hall, 1988

13. Magee D. Orthopedic Physical 
Assessment.Philadelphia, PA: WB Saunders 
Company; 1992.

14. Bejjani FJ. Occupational biomechanics of 
athletes and dancers: a comparative approach. 
ClinPodiatr Med Surg. 1987;4:671–711.

15. Ryan AJ, Stephens RE. Dance Medicine A 
Comprehensive Guide. Chicago, IL: Pluribus 
Press, Inc.; 1987.

16.  Margherita AJ. Issues in gymnasts and dancers. 
In: Buschbacher RM, Braddom RL, editors. 
Sports medicine and rehabilitation: a sport-
specific approach. Philadelphia: Hanley&Belfus; 
1994. p. 151–65.

17.  Miller EH, Schneider HJ, Bronson JL, et al. A new 
consideration in athletic injuries. The classical 
ballet dancer. ClinOrthop 1975;111:181–91.

18. Grossman, G.(2000), The biomechanics of 
poorly controlled turnout. In J. Crone-Willis 
(Comp.), Dancing in the Millennium: An 
International Conference, July 19-23, 2000: 
Washington Marrio� Hotel, George Washington 
University, Kennedy Center, Wachington, 
DC: Proceedings, 222-225.

19. Hamilton, W. G., Hamilton, L. H., Marshall, 
P., Molnar, M.(1992), “A profile of the 
musculoskeletal characteristics of elite 
professional ballet dancers”, American Journal of 
Sports Medicine, 20(3), 267-273.

20. Khan K, Brown J, Way S, et al. Overuse injuries 
in classical ballet. Sports Med 1995;19(5): 341–
57.

21.  Quirk R. Common foot and ankle injuries in 
dance. OrthopClin North Am 1994;25(1): 123–
33.



156        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3           

Immediate Effect of Chest Physiotherapy in Neonates 
with Respiratory Problems

Hiral H Ganglani1, Beroze N Tavadia2

 1I/c Principal, Vinayaka Institute of Physiotherapy, Bakrol, Anand, Gujarat, 2Senior Lecturer, 
College of Physiotherapy, S.S.G. Hospital, Vadodara, Gujarat

ABSTRACT

Objective: This article aims at making CPT simple, so that it could be incorporated as a routine 
intensive care procedure in neonates with respiratory problem for managing respiratory ailments.

Introduction: Respiratory problems occur in 4 to 6% of neonates. Chest physiotherapy in the neonatal 
intensive care unit is associated with taking care of the neonatal lungs[6]. CPT such as percussion, 
tapping or vibrating on the chest has been used to clear the secretions from the baby’s lungs. Respiratory 
distress is one of the commonest disorders encountered within first 42-78 hours of life.

Study design: Experimental   study

Sampling Method: Randomised sampling

Methodology: Single session study was done on 50 neonates with respiratory problems like IRDS, 
SBA, MAS, Congenital pneumonia. The contra indications to active CPT were ruled out before starting 
the intervention. The outcome measures were SPO2, RR, and RDS score. Pre intervention outcome 
measures were taken after that intervention in form of active CPT was given and then suction was 
done. Immediately after the intervention again the outcome measures were recorded. The data was 
collected and analyzed.

Results: Z test was done to compare the values of SPO2, RR, and RDS pre and post chest physiotherapy 
in 50 neonates. It signifies that the p value of pre and post physiotherapy Spo2 is significant and it 
suggests that there is improvement in oxygen saturation after giving chest physiotherapy, and the 
p value of pre and post physiotherapy  RR and RDS score is significant which suggests that there is 
decrease in the respiratory distress after giving chest physiotherapy.

Conclusion: This study suggests that introduction of CPT as an adjunct with ongoing medical 
treatment improves the oxygen saturation and reduces the signs of distress in neonates suffering from 
respiratory problems.

Keywords: Chest Physiotherapy, Respiratory Problems, NICU, SPO2, Respiratory Distress Scoring (RDS) 
System.

INTRODUCTION

Over the last decade physiotherapy has 
become an acknowledged and often integral part 
of the management of newborn infants in Neonatal 
Intensive Care units (NICU) around the world [1]. 

 The role of chest physiotherapy in NICU has 
historically been mainly associated with the care of 
the neonate’s lungs [2]. Postural drainage, coupled 
with percussion, vibrations and suction are all 

used in the physiotherapy management of neonatal 
respiratory disorders [3] 

Chest physiotherapy should be ordered by 
the a�ending neonatologist in consultation with 
the unit physiotherapist and nurse. Usual active 
physiotherapy includes gentle active vibrations and 
Suctioning.

Respiratory problems occur in 4 to 6% of neonates 
and account for significant mortality in the neonatal 

DOI Number: 10.5958/0973-5674.2016.00101.5 
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period [4, 5]. Chest physiotherapy (tapping or vibrating 
on the chest) has been used to clear the secretions 
from the baby’s lungs. Chest physiotherapy (CPT) 
is thought to facilitate the drainage and clearance of 
these secretions [6]. 

The common respiratory problems encountered 
in neonates are Meconium aspiration syndrome 
(MAS), Birth asphyxia (BA), Infant respiratory 
distress syndrome (IRDS), congenital pneumonia [14].

Newborns are obligate nose breathers who can 
almost simultaneously breathe and swallow until two 
to three months of age [7]. A newborn infant’s ribs are 
positioned horizontally, and the intercostals muscles 
are weak, resulting in a predominantly abdominal 
(diaphragmatic) pa�ern of breathing. This difference 
can lead to an increase in both airway resistance and 
obstruction [8]. Decreased recoil of the infant chest wall 
increases the possibility of lung collapse in the se�ing 
of lung disease. A neonate’s lungs are less compliant, 
but their chest wall is more compliant than that of an 
adult. 

The aims of chest physiotherapy in the newborn 
infant is to increase the clearance of lung secretions 
and maintain lung expansion with the potential 
benefits of ……….

1.  Reducing need for ventilatory support,  

2.  Improving oxygenation,  

3.  Prevention of endo tracheal tube obstruction, 
need for endotracheal tube changes and resultant 
hypoxia, and  

4.  Prevention of extubation failure [9]. 

The duration of CPT as well as number of 
positions employed will be dependent upon infant’s 
condition and tolerance.  This will also depend upon 
the judgment of the practitioner CPT should be used 
when secretions are not cleared by suction alone [10].

 The side lying position is indicated when coarse 
crepitations are greatest on one side, or unilateral 
disease is indicated on CXR. Only perform side 
lying if the infant can tolerate it and avoid excessive 
neck flexion/ extension [10]. Contra lateral head 
support should be used. For upper lobe collapse/
consolidation, the crib may be tilted to 15-25 degrees 

head elevation [11].

Vibrations are given by the fingers of one hand 
molded to the shape of the baby’s chest wall, with 
contra-lateral thumb support. Vibrations are at a 
rapid rate (approximately 120 / minute, with minimal 
compression pressure), and within the baby’s 
tolerance [12].

The physiotherapist’s other hand is cupped 
and supports the baby’s head for the duration of 
treatment. During unilateral vibrations the head 
should be supported in the physiotherapist palm. 
Drain only one area per treatment [3]. 

Suctioning is performed after the use of active 
gentle vibrations.    

    Chest  physiotherapy  is  used  to  prevent  or    
reduce  the  mechanical  consequences  of  obstructing  
secretions  such  as  hyperinflation,  atelectasis , 
misdistributions  of  ventilation, ventilation  perfusion  
mismatch  and  increased  work  of  breathing[6]. The 
application  of  CPT  in  airway  management  of  
adults  with  various  respiratory  problems  has  been  
shown  to  improve  lung  thoracic  compliance  and  
cardio  respiratory  function.  However li�le is known 
about its effect on neonates [4, 10]. 

MATERIAL & METHOD

Participants: This study was done on 50 neonates, 
both males and females from the NICU of SSG 
Hospital, Vadodara. Both pre and full term neonates, 
receiving oxygen at the rate of 3lit/min were included. 
Neonates on ventilator, VLBW (<1300gms) and those 
in whom CPT was contraindicated were excluded. It 
was a single session study which was completed over 
a period of one and a half month.

VARIABLES

 Active chest physiotherapy in form of 
Positioning, percussion, gentle vibrations were given 
with single hand or fingers according to the area, pre 
physiotherapy nebulisation (using nebuliser with 
normal saline) was given and suction (using IFT, 
Suction apparatus)was done during and after CPT 
as needed.

OUTCOME MEASURES

Oxygen saturation SPO2 (measured using 
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FIGURE. CHEST VIBRATIONS

Graph: 1 Mean value of pre and post SPO2, RR and RDS

RESULTS

The total numbers of subjects available for study 
were 50.

Before initiating the intervention, subjects were 
assessed for outcome measures. Data was analyzed 
by Z test.

Observations taken are described in the table and 
graph below.

pulse oxymeter), Respiratory rate  RR (readings on 
monitor), Respiratory Distress score (RDS) (breath 
sounds were heard using stethoscope) were taken 
after the session.

STUDY PROTOCOL

After taking consent from the parent/guardian 
of the baby the procedure was started.  NICU 
medical management was given to all subjects as 
per the institutional NICU protocol and additional 
physiotherapy management was given. Physiotherapy 
intervention was given in the following order:

Basic details of the baby were taken in the 
assessment form. The vitals of the patient were taken 
priorly.There after the child was given nebulisation. 
Then chest physiotherapy was given which included 
proper positioning for easy drainage [12], followed by 
gentle percussion on the chest, gentle vibrations were 
given in the expiratory phase usually at every third 
or fifth expiration because neonates [10] have a higher 
respiratory rate as compared to adults so vibration at 
every expiration is not recommended [11]. There after 
suction was done at last using the suction apparatus 
suction in between chest PT was also done if needed. 
At the end of the treatment again the outcome 
measures were noted. The intervention was stopped 
if any complications arise.

The frequency and rate of CPT was modified 
according to the condition and tolerance of the 
neonate.

TABLE: Showing Mean value of Pre And Post Spo2, RR, RDS And p values in males and females

                                                              N=50
PRE SPO2 POST SPO2 PRE RR POST RR PRE RDS POST RDS

MEAN 92.14 96.34 69.24 62.26 1.98 0.86
SD 2.52 2.08 6.76 5.39 0.76 0.53

 p- value  0.000  0.000  0.000

The above graph and table shows that p value 
of pre and post physiotherapy SPo2 is 0.00 <0.05, 
which is significant and it suggests that there is 
improvement in oxygen saturation after giving chest 
physiotherapy.

The p value of pre and post physiotherapy RR 
and RDS is 0.00 <0.05, which is significant and it 

suggests that there is decrease in the respiratory rate 
and RDS after giving chest physiotherapy and thus 
reduction in distress.

DISCUSSION

Specific indication for CPT intervention in an 
NICU should be present before any treatment is begun 
whether treatment is directed towards solving an 



160        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3                 Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      161

existing problem or preventing a potential problem. 
The common respiratory problems in neonates 
admi�ed to NICU in which physiotherapy has a 
distinct role are like, retention of secretions, mucus 
plugging, oxygen dependency, post extubation 
atelectasis [13, 14].

In the current study examination of the effects 
of active CPT on neonates in combination with 
their routine medical management in NICU as per 
their protocol was done who were suffering from 
respiratory problems such as Respiratory distress 
syndrome, Meconium aspiration syndrome, Birth 
asphyxia, congenital pneumonia. Examination of 
effects of CPT was done on the physiological changes 
such as oxygen saturation, respiratory rate, and 
neonatal respiratory distress scoring system.

The clinical sign which require physiotherapy 
concern in such cases is increased mucus production, 
mucus plugging, tachypnea, and hypoxemia. 
Medical treatment of neonates with these diseases is 
supportive and generally includes oxygen therapy, 
thermal regulation, humidification, nutrition, 
antibiotic treatment; CPT can also be included as 
their treatment part. It focuses on assisting airway 
clearance, improving ventilation, and decreasing 
work of breathing [12, 14].

In the current study there is immediate significant 
change in the respiratory rate, oxygen saturation, 
and RDS after CPT.Which satisfies the aim of the 
study. The above graph and table shows that p value 
of pre and post physiotherapy SPo2 is 0.00 <0.05, 
which is significant and it suggests that there is 
improvement in oxygen saturation after giving chest 
physiotherapy.

The above graph and table shows that p value 
of pre and post physiotherapy SPo2 is 0.00 <0.05, 
which is significant and it suggests that there is 
improvement in oxygen saturation after giving chest 
physiotherapy.

The p value of pre and post physiotherapy RR 
and RDS is 0.00 <0.05, which is significant and it 
suggests that there is decrease in the respiratory rate 
and RDS after giving chest physiotherapy and thus 
reduction in distress.

Menekes and Bri� however stated that position 

changes with bronchial drainage may improve the 
ventilation-to-perfusion relation in obstructed areas 
of the lungs [15].

However the use of CPT has also received much 
criticism, largely as a result of reports of adverse 
outcomes. Documented adverse outcomes include 
hypoxemia, bruising, rib fractures and intracranial 
lesions such as intra ventricular haemorrhage and 
porencephalic cysts [16, 17]. In the current study not a 
single subject experienced any of these adverse effects 
of CPT. Hence it is recommended to use active CPT in 
treating such patients.  

The value of p (p<0.005) is significant in males 
as well as female post intervention meaning CPT is 
effective.

Supporting to some studies this study suggest that 
CPT have effects on secretion removal, oxygenation 
and other signs of respiratory problems [14]. CPT can 
be introduced as treatment part with the ongoing 
treatment protocol in neonates with respiratory 
problems in the NICU [9, 1].    

CONCLUSION

This study suggests that introduction of CPT as 
an adjunct with ongoing medical treatment improves 
the oxygen saturation and reduces the signs of distress 
in neonates suffering from respiratory problems.
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ABSTRACT 

Background & Objectives: It has been proposed that stroke rehabilitation relates to the best type of 
training approach for motor recovery. The objective of this study was to assess, which type of effect 
is more effective in Neuromuscular Electrical Stimulation with Box and Block Activities vs. Tens With 
Box And Block Activities in Hand function Of Sub acute Stroke Patient. Methods: The subjects were 
invited to participate in the study. The subjects who met the inclusion criteria were selected. Subjects 
were divided equally into two Groups. I.e. NMES with Box and Block activities and TENS with box 
and block activity. The assessment was taken on number of successful trial and Fugl Meyer assessment 
scale (hand component – mass movement and grasps). Then the patients performed box and block 
activities within 1minute prior to the treatment in both groups. And the number of box and blocks 
transferred within 1minute were counted and noted. The subject made to perform 30 repetition to 
performed box and block activities along with NMES And TENS was given for Two sessions of 30 
repetitions of box and blocks activities for 3days a week for 2weeks. The second reading was obtained 
at the end of second week. Each treatment session comprised of 30 repetitions and lasted for about 30 
minutes. Results: subject benefited maximally in improvement in hand functions with neuromuscular 
electrical stimulation and Box & Block activities as compared to TENS with Box & Block activities. 
Interpretation& Conclusion: Neuromuscular electrical stimulation and Box & Block activities (Group 
A) shows be�er results improvement in hand functions as compared to TENS with Box & Block 
activities (Group B). Thus the neuromuscular electrical with box and block activities to improve hand 
function in sub-acute stroke.

Keywords: Neuromuscular Electrical Stimulation, Transcutaneous Electrical Nerve Stimulation, Fugl Meyer 
assessment scale, Box and Block activities, stroke.

INTRODUCTION

Stroke is defined as an acute onset of neurological 
dysfunction due to an abnormality in cerebral 
circulation with resultant signs and symptoms 
that correspond to involvement of focal areas of 
the brain.1, 2 There have been various studies on 
different techniques utilized to improve hand 
function. Neuromuscular electrical stimulation 
(NMES) and Transcutaneous electrical stimulation 
are recently been studied to regain hand function 
skills.5,6 Transcutaneous electrical nerve stimulation 
has been used to improve motor function in stroke 
rehabilitation; increased inflow of signals from sensory 
modalities could enhance plasticity of the brain and 

may explain beneficial effect of this treatment.6 In 
many patients with severe stroke, the affected hand 
function never becomes useful, even after therapy.7 
Only about 15% of those suffering from severe stroke 
recover hand function. Fugl Meyer assessment scale 
and box and block activities used to determine the 
effect of neuromuscular electrical stimulation and 
transcutaneous electrical nerve stimulation training. 

MATERIAL & METHOD

An experimental pre-test, post-test same subject 
design was used in this study.An incidental quota 
sample of 30 stroke patients took part in the study. The 
subjects were selected from the inpatient department 
at M.A.H.Gov.Ayu.Hospital, Asarwa, Ahmadabad. 
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The group consisted of 21 males and 9 females having 
a mean age of 53.33 ± 8.84 (group A) and 48.7 ± 10.96 
(group B) years. The subjects were assessed on Fugl 
Meyer assessment scale (hand component – mass 
movement and grasps).Then again the patients 
performed box and block activities within 1minute 
after the treatment in both groups.And the number 
of box and blocks transferred within 1minute were 
counted and noted.   

FINDING

Thus an overall analysis of scores showed 
maximally improvement occurred with NMES with 
POST t value= 1.85 (p<0.05) for B &B scores and t 
value=2.14 (p<0.05) for FMA as compared to PRE t 
value=0.25 (p>0.05) for B &B scores and t value=0.32 
(p>0.05) for FMA. NMES (POST) showed marked 
improvement in the ability of the subjects.

DISCUSSION

 Hand Function and their improvement have been 
studied for many years; however comparatively li�le 
work has been conducted to Effect of Neuromuscular 
Electrical Stimulation with Box and Block Activities 
vs. Tens with Box and Block Activities in Hand 
function Of Sub acute Stroke Patient. The assessment 
was taken on Box and Block test and Fugl Meyer 
assessment scale (hand component – mass movement 
and grasps) are commonly used for the identification 
for hand function and their improvement.

John Chae, François Bethoux, demonstrated 
neuromuscular stimulation for upper extremity 
motor and functional recovery in acute hemiplegia 
.The parameter analysis revealed significantly greater 
fugl-meyer scores in treatment group. Data suggested 
that Neuromuscular Stimulation enhances the upper 
extremity motor recovery of acute stroke.5 The 
present study also shows significant improvement 
with Neuromuscular Electrical Stimulation with Box 
and Block activities in hand function of sub acute 
stroke.  

 Johanne Higgins, Nancy E. Mayo, study evaluated 
stroke patients with upper-limb motor deficits using 
measures of impairment and “activity limitation” to 
quantify recovery of upper limb function post stroke 
and to identify predictors of upper limb function and 
predictors of upper limb recovery following stroke. 

The study also compares the recovery of upper 
limb function with that of  lower limb. Measures of 
impairment and “activity limitation” of the upper 
limb and lower limb improved over the first 5 weeks. 
The Box and Box Test performance improved the 
most over first 5 weeks (standardized response mean 
= 1.34), followed closely by the 5 meter walk test 
(SRM=0.97). The present study also shows significant 
improvement with Box and Block activities in hand 
function in both group of sub acute stroke.

Similar study was also done for the Box and 
Block activities by Thomas pla�, Cosima Pinkowski. 
The study was on Reliability and validity of arm 
function assessment with standardized guidelines for 
the Fugl-Meyer Test, Action Research Arm Test and 
Box and Block Test: a multicentre study.The results 
showed all three motor tests very high inter-rater and 
test –retest reliability. Correlation between the motor 
scales was very high.

L Sonde, C.Gip, conducted study on Stimulation 
With Low Frequency (1.7Hz) Transcutaneous 
Electrical Nerve Stimulation (LOW-TENS) Increases 
Motor Function Of The Post Paretic Arm. The results 
showed that motor function increased significantly in 
the treatment group, compared to control group. He 
concluded that stimulation by means of Low-TENS 
could be a valuable complement to the usual training 
of arm and hand function in the Rehabilitation 
of stroke patients. The present study also shows 
significant improvement TENS with Box and Block 
activities in hand function of sub acute stroke.

Neuromuscular electrical stimulation (NMES) 
is the application of electrical stimuli to a group 
of muscles, most often for the purpose of muscle 
rehabilitation. Neuromuscular electrical stimulation 
reduces spasticity and enhances the muscles strength 
of hemi paretic hand.

The active repetition exercises induced by 
neuromuscular stimulation enhance the motor 
recovery of stroke survivors. Central motor neuro 
plasticity that support the use of active repetitive 
training of the paretic limb to maximize motor 
recovery after stroke. 

Transcutaneous electrical nerve stimulation 
has been used to improve motor function in stroke 
rehabilitation; increased inflow of signals from 
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sensory modalities could enhance plasticity of 
the brain and may explain beneficial effect of this 
treatment.

The positive result of afferent stimulation could 
be that, the number of nerve impulses from the 
paretic area increases excitability and improves 
the possibilities for functional recovery of partially 
denervated nerve cells surrounding the infract zone. 
It is also believed that afferent stimulation may 
make use of the brain plasticity and the capacity 
for reorganization. It has been suggested that these 
explanation would mainly be true for treatment 
in early phase, but the present result indicate that 
afferent stimulation may also help in later recovery.

So, the present study suggests that both 
Neuromuscular electrical stimulation with Box 
and Block activities and TENS with box and block 
activities, are effective in improving hand functions 
of sub acute stroke subjects.  

CONCLUSION

The results show that neuromuscular electrical 
stimulation with box and block activities and 
Transcutaneous electrical nerve stimulation with 
box and block activities definitely improves the 
hand functions skill. From the study done it can be 
interpreted that Neuromuscular electrical stimulation 
with box and block activities shows be�er results 
as compared to Transcutaneous electrical nerve 
stimulation with box and block activities and thus the 
hypothesis holds true.
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ABSTRACT

Background and Purpose: Dyspnea affects the quality of life. There are many pharmacological and 
non pharmacological management including cold air by fan. The aim of this study was to know the 
effectiveness of ice application on face in the management of grade 4 dyspnea of any origin.

Study design and methodology: 52 patients were selected from various multi speciality hospital with 
grade 4 dyspnea of any origin. 35 males and 17 female with men age of 38.77+- 10.97 were included. 
Facial icing was given to each patient post evaluation for 10 minutes. The vitals such as RR, HR and 
Modified Borg’s scale (MBS) for rate of perceived exertion were taken pre intervention and post 
intervention. 

Results: The data were statically analysed using SPSS software version 10.  There were a significant 
decrease in RR (p=0.00), HR ( p=0.00) and MBS (p=0.00) post icing. 

Conclusion: It is concluded from this study that facial application of ice relieves grade 4 dyspnea of  
any origin. 

Keywords: Dyspnea, facial icing, Modified Borg’s scale

INTRODUCTION

 Dyspnea is the term generally applied to 
sensation experienced by individuals who complain 
of unpleasant or uncomfortable respiratory 
sensation. It is a very subjective term and involves 
the patient’s perception of the sensation and their 
reaction to it.  It is the result of interaction between 
multiple physiological, psychological, social and 
environmental factors.1 Numerous receptors that 
have a role in sensing dyspnea are vagal receptors, 
chemoreceptor, proprioceptive receptors and upper 
airway receptors. 2

The therapeutic goal of  symptomatic  management 
of Dyspnea is to relieve the patient’s increased effort 
of breathing. This can be achieved by pursuing one or 
more strategies, including pharmacological and non-
pharmacological interventions.3 Non-pharmacological 
interventions include ventilatory support, relaxation 
techniques, counseling, pursed lip breathing and cold 
air through a fan. All of these other than the cold air 
have evident literature but facial cooling in patient 

population needs to be researched further.

The movement of cold air with a fan has been 
observed clinically to reduce dyspnea. Stimulation 
of mechanoreceptors on the face or a decrease in 
the temperature of the facial skin, both of which are 
mediated through the trigeminal nerve, may alter 
the afferent feedback to the brain and modify the 
perception of dyspnea. (1, 4, 5, 6,) Therefore there is a need 
to study if ice can be used as a tool for facial cooling. 
So the need of the study is to observe the effects of 
facial cooling by ice application in management of 
dyspnea.

MATERIALS & METHOD

52 patients with grade 4 dyspnea (ATS Scale) 7due 
to any cause at various multi-speciality  hospitals were 
selected. Ice cubes, Terry towel, Modified Borg’s Scale 
(MBS)8for perceived rate of exertion, Wrist watch, 
Stethoscope were used for the study. The study was 
approved by local ethical commi�ee. Patients with 
grade 4 dyspnea (ATS Scale) of any origin, and ages 
above 20 years were selected.  Patients who cannot 
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tolerate ice, having fever above 38o C, those who 
require oxygen, with Trigeminal nerve damage, open 
wound on face, any facial allergy,  with vasospastic 
disorders, Cryoglobinaemia were excluded. 

Sensations on the face were also assessed prior 
to the start of intervention.  Pre-intervention the 
patient’s vital were documented as Pre respiratory 
rate and Hear rate (RR, HR.)

Patients were then interviewed about the 
respiratory sensation and explained about perceived 
rate of exertion. The parameters such as respiratory 
rate (RR) and heart rate (HR) was recorded by 
manual methods. Subjects were then told to grade 
their dyspnea according to (MBS) for perceived rate 
of exertion which was documented as Pre MBS.

The intervention was then started with ice 
packed in a terry towel. This was applied on the 
face with proper and firm contacts such as not to 
cause discomfort to the patient. This was done for 10 
minutes all over the face.

Post intervention the vitals and MBS were 
recorded and documented . 

30 minutes post-intervention the vitals and the 
Modified Borg’s scale was recorded and documented 
as Post 30 min RR, HR and MBS.

STATISTICAL ANALYSIS

Mean and standard deviations were calculated. 
All analysis were done using SPSS software version 
10.The parametric data of respiratory rate and heart 
rate were analyzed using single factor repeated 
measures ANOVA with a set p value of < 0.05 
.The non-parametric data of Modified Borg Scale 
was analyzed using Friedman’s two way analysis 
of variance by ranks with a set p value of < 0.05. 
Descriptive analysis of the carryover effect was done.

RESULTS

 52 subjects, 35 male and 17 females with a mean 
age of 38.75 ± 10.97 were recruited for the study. There 
was no untoward reaction to ice in all 52 patients. 
Patients with a heterogeneous group of conditions 
were selected (Table 1). 

A significant decrease in the respiratory rate was 
observed post icing (p=0.000) and post 30 minutes 

of icing (p=0.000) as compared with the pre icing 
respiratory rate (Table 2). The heart rate was also 
found to be significantly reduced post icing and  post 
30 min of icing with the p=0.000. (Table 3)

DISCUSSION

The study aimed to investigate the effect of facial 
icing in relieving dyspnea especially in grade 4 (ATS 
scale). The study was carried out in a heterogeneous 
population of patients with grade 4 dyspnea of any 
origin. The study design was a one time intervention 
with repeated readings being taken pre, post and post 
30 minutes of intervention

Literature supports the fact that cold air 
directed on the face reduces breathlessness.1,3,4,5,6,1

0 Various authors have studied the effect of facial 
cooling in reduction of breathlessness by inducing 
breathlessness in normal subjects.4,9,12 There have 
been certain studies done on asymptomatic patients 
as well by inducing breathlessness in them.9,11,12

In this study there was a significant decrease in 
MBS score, RR and HR immediately post intervention 
and also post 30 minutes of intervention. Schwar� stein 
and colleagues4 hypothesized the possible mechanism 
for decreased perception of breathlessness could be 
stimulation of trigeminal nerve due to facial cooling. 
The afferent information that results from stimulation 
of receptors in the distribution of trigeminal nerve is 
projected to the sensory cortex and thereby alters the 
perception of breathlessness. 4, 13

Various authors \14,15,16 have provided evidence to 
suggest that cooling of upper airway or stimulation 
of cold receptors in the upper airway depresses the 
respiratory activity in humans and animals. 

 Reduction in RR can be explained due to 
reduction in respiratory drive as it has been proposed 
that an increase in inspiratory motor output or 
respiratory drive causes an increased sense of 
effort and dyspnea.17 McBride and Whitelaw 18 also 
showed that stream of cool air circulated through 
the nose diminished the frequency of diaphragmatic 
contractions during breath-holding. Dolfin 19 has 
contributed saying that the pa�ern of breathing may 
be altered by stimulation of the trigeminal nerve with 
the rim of a mask. Such stimulation has also led to a 
decrease in respiratory frequency in infants.
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The decrease in HR could be due to stimulation 
of structures innervated by the trigeminal nerve 
which has been shown to trigger the diving reflex 

20,21 which is characterized by reduction in HR and 
ventilation. Essentially the response is produced by 
the combination of water touching the face and either 
voluntary or involuntary arrest of breathing. 

The diving reflex could have been stimulated due 
to the icing on the face. The decrease in HR results 
from increased activity of the sympathetic stimulus 
to the cardiac pacemaker. The nervous inputs and 
outputs for the response are coordinated in the 
brainstem by the respiratory, vasomotor and cardio-
inhibitory centers. 21  

Table 1: Heterogeneous group of conditions 
from which subjects were selected

Diagnosis Patients

Chronic obstructive 
pulmonary disease 

(COPD)
9

Chronic renal failure 
(CRF) 2

Guillian Barre 
syndrome (GBS) 1

Myasthenia Gravis 
(MG) 1

Pleural effusion (PE) 5

Pneumonia 4

Pulmonary 
tuberculosis (PTB) 22

Scoliosis 1

Respiratory Rate

Table 2: Comparison of respiratory rate pre, post 
and post 30 min of facial  Ice application.

RR Mean S.D.

Pre 33.94 3.82

p=0.00

Post 26.92 4.34

p=0.00

Post 30 mins 29.33 4.34

As shown in table 2, there was a significant 

decrease in respiratory rate post icing (p=0.000) and 
also there was a significant decrease in respiratory 
rate post 30 minutes of icing (p=0.000) from the pre 
icing rate.

 RR: Respiratory Rate

Heart Rate

Table 3: Comparison of Heart rate pre, post  and 
post 30min of facial ice application.

HR Mean S.D.
Pre 77.46 6.67

p=0.00
Post 72.85 6.86

p=0.00
Post 30 mins 74.29 6.67

As shown in table 3, there was a significant 
decrease in heart rate post icing (p=0.000) and also 
there was a significant decrease in the heart rate post 
30 minutes of icing (p=0.000) from the pre icing rate. 

Modified Borg Scale

Table 4 : Comparison MBS pre, post  and post 
30min of facial ice application.

MBS Mean S.D.

Pre 9.85 0.36

p=0.00

Post 3.35 1.14

p=0.00

Post 30 mins 4.27 1.67

As shown in table 4, there was a significant 
decrease in Modified Borg Scale (MBS) post icing and 
also post 30 minutes of icing. (p=0.000)

CONCLUSION

The conclusion is that facial icing does help in 
relieving grade 4 dyspnea of any origin. It reduces 
the perception of breathlessness, respiratory rate and 
heart rate.
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ABSTRACT

Introduction & Objectives: Tine�i Performance Oriented Mobility Assessment (POMA) a test which 
assesses balance and predicts falls. Compared to Berg Balance Scale, Tine�i POMA is a be�er outcome 
measure in predicting falls but it is time consuming. Functional Reach Test (FRT) and Timed up and 
go test (TUG) are simple and easily administered balance tests. In Neuro rehabilitation the outcome 
measures should be easy and quick to administer. To find a suitable alternative for time consuming 
Tine�i POMA, this study aimed at assessing the correlation between Tine�i POMA with FRT as well as 
TUG. Materials and Methods: A Cross-Sectional correlation study conducted in hospital & community 
se�ing with three months duration. Hundred elderly normal subjects matched for the inclusion criteria 
were taken for the study. Balance assessed in random sequence with Tine�i POMA, FRT and TUG. 
Result: Moderate correlation exists between TUG and POMA (r=-0.56, p=0.00) and fair correlation was 
obtained between FRT and POMA (r=0.39, p=0.00). Conclusion: TUG a convenient balance test which 
can be substituted alone or with FRT to the time consuming Tine�i POMA in assessing balance among 
elderly.

Keywords: Functional reach test, Timed up and go test, Tine�i Performance Oriented Mobility Assessment, 
Balance
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INTRODUCTION

Balance is a complex process involving the 
reception and integration of sensory input and the 
planning and execution of movement to achieve a 
goal requiring upright posture. It is the ability to 
control the centre of gravity (COG) over the base 
of support (BOS) in a given sensory environment.1 

Maintenance of balance requires the co-ordination of 
the sensory, neural and musculoskeletal system.2

Various risk factors in old age affect balance 
and restrict safe mobility which increase the chances 
of fall.2-4 Falls can cause limitations, disability, 
institutionalization and sometimes even death.5 So 
prevention of fall has become a major focus in public 
health programs. Hence it is essential to identify 
individuals at risk, so that appropriate treatment 
goals can be established.6

Functional performance objectively measure 
the balance or walking tasks. An advantage of a 
functional balance scale is that it is practical for 
implementation in a variety of se�ings because of 
their low cost, its lack of complex equipment and 
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time efficiency. Presently there are a vast number 
of functional balance assessment tests available. So 
it is often difficult for a clinician to decide which 
scale to use and to decide which assessment is more 
appropriate. Some of them are Berg balance scale 
(BBS), Functional reach test (FRT), Timed up and go 
test (TUG), Tine�i performance oriented mobility 
assessment (POMA), Elderly mobility scale (EMS), 
Sensory oriented mobility assessment instrument 
(SOMAI), Physical mobility scale (PMS), etc.2 

BBS and POMA are the most commonly used 
balance assessment scales.6 Statistically BBS shows 
high specificity in identifying people at risk for falls 
but low sensitivity in identifying who will fall.7 
POMA is a balance test which assesses gait and 
balance separately with different balance subtests and 
has a be�er outcome measure in predicting falls.6 It 
has shown good performance on inter-rater reliability 
and concurrent validity.8,9 For community dwelling 
older people, POMA is the most suitable performance 
measure followed by TUG.10 Since POMA is time 
consuming, it is not easy to be administered to all 
patients. The simpler and easily administered tests 
are the FRT and TUG, and both of these do not have 
any subtest or subdivision, thus becoming time 
efficient. The TUG has good inter-rater (ICC=0.98-
0.99) and intra-rater (ICC=0.97-0.98) reliability and is 
sensitive as well as specific in identifying individuals 
with balance impairment.11 The inter-rater (ICC=0.99) 
and intra-rater (ICC=0.97) reliability of FRT is also 
found to be high.6 

Outcome measures which are quick to administer 
and deliver accurate results are required for be�er 
assessment. A study done by Lin M et al,10 reported 
a moderate to strong correlation of POMA with TUG 
and fair association with FRT, but the circumstance 
for assessment varied and were not standardized. 
Moreover they included only people dwelling in 
rural areas. This study aims to find the correlation 
between POMA with TUG and FRT by overcoming 
these limitations.

MATERIALS & METHOD

Subjects: After obtaining ethical clearance from 
Institutional Ethics Commi�ee, community dwelling 
normal elderly subjects of both gender, aged 60 to 80 
years, and the caretakers from hospital, who were 

willing to participate in this study, were recruited for 
the study using purposive sampling technique. The 
study held in a tertiary hospital.  The inclusion criteria 
were to have a minimum score of 25 in Mini Mental 
Status Examination (MMSE),12 to be able to stand for 
60 seconds without the help of any assistive devices. 
Subjects were excluded if they had any severe visual 
or auditory deficits; any sever neuromusculoskeletal 
deficits, a previous history of fall in the past one year 
and marked disabilities in the upper limb or lower 
limb.  All subjects were screened to ensure that they 
are medically stable. The recruitment of subjects was 
completed within a period of six months.

PROCEDURE

The purpose and procedure of the study was 
explained to all the subjects and an informed consent 
was obtained. Demographic data were collected 
from all the participants including MMSE. Balance 
was assessed using the FRT, TUG and POMA. The 
sequence of the test order was randomly assigned in 
order to avoid carry over effect of the balance skills 
during the testing time. Subjects were comfortably 
positioned in the required testing position and 
each test was demonstrated clearly before asking 
for the performance. All subjects were given a five 
minutes of rest between each test to minimize fatigue. 
The participants were guarded during all the test 
procedures to prevent fall. Karl Pearson correlation 
coefficient was used to find the correlation between 
FRT and TUG with POMA as well as the association 
between demographic data and outcome measures.  
Gender wise comparison with outcome measure was 
done using t test. The level of significance was set at 
p<0.05. The data was analyzed using SPSS 13.

RESULTS

One hundred subjects completed all the three 
balance tests, out of which 45 were male and the 
rest female. The mean (SD) age, height, weight and 
MMSE score are given in table one. The mean (SD) 
of outcome measures and the correlation of POMA 
with FRT and TUG are given in table two. There 
is a significant fair to moderate correlation present 
between POMA and TUG (r = -0.56, p=0.00) and a 
weak correlation between POMA and FRT (r = 0.39, 
p=0.00). The association between outcome measures 
and gender (table three) as well as that with the age, 
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height and weight, is given in table four.

DISCUSSION

The aim of the study was to assess the correlation 
between TUG and FRT with POMA. TUG, FRT and 
POMA reflects the mobility and the balance of a 
person rather than assessing single neuro-muscular 
impairments.13 Significant fair to moderate correlation 
between TUG and POMA was obtained in this study 
(r= -0.56, p=0.00), which indicates TUG can be used as 
a simple measure of balance comparable to POMA. 
A possible reason for the fair to moderate correlation 
between TUG and PUMA, can be a�ributed to a 
small sample size in our study, where as a moderate 
correlation exist between TUG and POMA (r= -0.55) as 
reported by Mau-Roung Lin et al.10 It is also a sensitive 
and specific measure of faller status in community 
dwelling balance impaired older adults.12 More over 
TUG is useful in detecting mobility impairments in 
elderly persons, is easy to conduct and requires very 
few equipments. 

TUG is proven to be reliable and valid according 
to Bischoff et al13 and they proposed >12 second 
cut-off point for TUG among community dwelling 
adults and concluded further studies required to 
validate this. In our study though normal community 
dwelling elderly samples were taken, the mean TUG 
is 16.77 seconds. Albeit the mean age in both the 
studies does not differ much, 73.2 (3.2) for Bischoff  
et al and 71.56 (6.67), in our study. The variance in 
the duration can be a�ributed to gender difference 
of the samples taken in both studies. Bischoff et al 
included only elderly women and in our study both 
the genders were included.

During the entire course of study, all chairs 
used for TUG had a seat height of 45cm and armrest 
height of 65cm. Siggeirsdó�i14 suggested, the test 
performance is dependent on chair type and the 
chairs with armrests and a seating height of 44 – 47 
cm should be used for best results.  For frail elderly, 
POMA was challenging and the chance for fall during 
the test was more. So based on the correlations 
obtained from this study, we recommend to use TUG 
as a screening tool instead of POMA for frail elderly. 

Only a significantly weak correlation exists 
between FRT and POMA in this study (r=0.39, 
p=0.00) indicating that FRT cannot replace POMA 

in assessing balance. A similar scenario was also 
reported by Lin et al,10 where only a fair correlation 
exists between FRT and POMA (r=0.48). The reason 
for the fair correlation in our study could be that 
FRT is influenced by the fear of falling, flexibility of 
ankle and hip joints, muscle strength of the plantar 
flexors, dorsiflexors, hip abductors and adductors 
and trunk stabilizers.15 Ironically the subjects may 
have increased their confidence in their ability to 
reach further each successive time which makes them 
more familiar with the test and thus making FRT an 
undesirable tool for assessing the prediction of fall in 
community dwelling older adults.6 

The mean value of FRT, TUG and POMA reveals 
that males had significantly higher balance and 
mobility when compared to females (table three). 
Depending on the values obtained from the three 
scales, this study shows that women are more prone 
to falls. This is also supported by Hageman et al.16

A fair correlation exist when age was compared 
with TUG (r=0.23) and POMA (r=-0.28). Conversely 
a poor correlation obtained when weight was 
compared with TUG (r=-0.09) and POMA (r=0.18). 
This was supported by a previous study done by 
Bischoff13 who suggested that age, BMI and weight 
showed a weak correlation with TUG performance in 
community dwelling elderly women.

This study proposes a fair correlation between 
the age of the subjects and FRT (r=-0.37), which is 
similar to Duncan17 who suggested that age influences 
FRT. However in our study we found only a poor 
correlation between height and FRT (r=-0.01) which is 
contradictory to the previous literature by Duncan17 
who suggested a correlation between FRT and height 
of the person.

Strength and weakness: The strength of this 
study is that subjects of both genders were involved 
and the assessment method was standardized for all 
the subjects. The weakness of this study is the range 
of motion of the ankle joint and foot as well the arm 
length were not considered. The study had a small 
sample size also. 

CONCLUSION

The results of this study support our hypothesis 
that, there is a significant fair to moderate correlation 
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between the time consuming outcome measures 
POMA with quick screening outcome measures TUG, 
and there is a weak correlation between POMA and 
FRT. This indicates that TUG can be used as a simple 
measure of balance, suggesting that the clinician 
can save time by using TUG and have a workable 
assessment of balance as compared to the more time 
consuming POMA.

TABLE 1: Mean (SD) of the demographic 
variables      n=100

Demographic 
variables Mean SD

Age 71.56 6.67

Height(cm) 170.11 6.94

Weight(kg) 69.79 11.36

MMSE 27.32 1.45

SD-Standard deviation, MMSE – Mini mental 
state examination

TABLE 2: The mean (S.D) for TUG, FRT, POMA 
and correlation                                                   n=100

Scales Mean SD
Correlation with POMA 
(p=0.00)
FRT               TUG

FRT ( 
inches) 8.05 2.99

0.39 -0.56
TUG 
(seconds) 16.77 8.72

POMA 23.94 4.66

FRT – Functional reach test, TUG – Timed up 
and go test, POMA – Performance oriented mobility 
assessment, SD-Standard deviation

TABLE 3: Gender wise comparisons of outcome measures                       n=100

Scale Gender Mean SD Comparison

FRT (inches)

Female 7.23 2.79

t= 3.18, p = 0.002 HSMale 9.06
2.96

TUG(seconds)

Female 18.56 10.51

t = 2.322, p = 0.022 sigMale 14.58
5.19

POMA

Female 23.11 5.227

t = 2.003, p = 0.048 sigMale 24.96 3.65

FRT – Functional reach test, TUG – Timed up and go test, POMA – Performance oriented mobility 
assessment, SD-Standard deviation

TABLE 4: Correlation of outcome measures with age, height and weight                                          n=100

Demographic variables Height Weight FRT (inches) TUG (sec) POMA

Age -0.14 -0.09 -0.37 0.23 -0.28

Height (cm) 0.43 -0.01 -0.01 -0.03

Weight(kg) -0.06 -0.09 0.18

FRT – Functional reach test, TUG – Timed up 
and go test, POMA – Performance oriented mobility 
assessment, Level of significance 0.05
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ABSTRACT

Introduction: Physiotherapy is an upcoming branch of health profession. It is multidisciplinary 
approach and is recognized worldwide but still, in India, it is not much appreciated. Increasing 
disability is becoming foremost concern to upgrade the standards and knowledge of Physiotherapy. 
It would only be possible if medical professionals have adequate inter professional knowledge and 
communication with the Physiotherapist.

Objective: To analyze the awareness of Physiotherapy among medical professionals in Bathinda.

Method and Material: A sample of 100 doctors, who were into active clinical practice in Bathinda, 
were approached. The basic qualification was MBBS, BAMS and BHMS from a recognized University 
of India. Post graduates were also included in the study. A wri�en consent was taken from all 
the participants for their voluntary participation. A close ended self-administered questionnaire 
was distributed and collected for data analysis. The questionnaire consisted of three sections viz. 
Demographic data, General awareness which comprised of 5 questions and Professional awareness 
consisting of 10 questions. 

Result: Almost 100% of the doctors were aware of Physiotherapy. Only 64% of the doctors were aware 
that Physiotherapists are first contact practitioners whereas only 67% knew the role of Physiotherapy 
pre-operatively.

Conclusion: The result of the present study suggested that there was significant awareness of 
Physiotherapy, but most of the medical professionals were not aware of the fact that Physiotherapists 
are first hand practitioners. They were unaware of the pre-operative Physiotherapy. Some of the 
medical professional were lacking in the knowledge about the complications of delayed or avoided 
Physiotherapy.  

Keywords: Awareness, disability, Medical Professionals, referrals, Physiotherapy.

INTRODUCTION

Physiotherapy is an upcoming branch of health 
profession. It is multidisciplinary approach and 
is recognized worldwide but still, in India, it is 
not much appreciated and very less population 
has exposure to Physiotherapy, as a service as 
well as a career. Author’s aim was to observe the 
awareness of Physiotherapy among professionals 
and physicians practicing in southwestern Punjab 
(Bathinda), India.  High standard of patient care 
is the goal of medical team and it will be achieved 
only if there is effective communication between 

the physician and Physical therapist so as to ensure 
level of care¹. It also aims at promotion of wellness 
which is only possible if there is optimal knowledge 
of each other’s role and health profession. The 
Physiotherapist integrates the elements of patient 
management- examination, evaluation, diagnosis, 
prognosis and intervention, in a manner designed 
to optimize outcomes². The Physiotherapeutic 
treatment will only be effective if Physiotherapist 
understands the cultural, psychological and social 
factors that affect the patient’s status³. As first hand 
practitioners, a doctor’s referral is not necessary to 
see a Physiotherapist. Physiotherapists, doctors and 
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other health professionals often work as a part of 
a team to plan and manage treatment for specifi c 
condition⁴. The consultant Physiotherapist applies 
highly specialized knowledge and skills to identify 
problems, recommend solutions or produce a 
specifi ed outcome or product in a given amount of 
time on behalf of patient¹. In Scotland, Department 
of Health and Medicines and Healthcare products 
Regulatory Agency had extended right of prescribing 
of medicines to a number of healthcare professionals 
including Physiotherapists⁵. Census 2011 shows that 
about 26,810,557 people in India are suff ering from 
disability. Among the total, 14,986,202 are males and 
11,824,355 are females⁶. In Punjab, 654,063 people are 
disabled. The proportion of disabled population by 
type of disability includes 82,199 in vision, 146,696 in 
hearing, 24,549 in speech, 130,044 in movement, 45,070 
in mental retardation, 21,925 in mental illness, 37,973 
in multiple disability, and 165,607 classifi ed as any 
other kind of disability. The statistics reveal that 8.40% 
of geriatric population is disabled which is highest 
percentage of disability among all age groups⁶. The 
rate of disability is increasing because the disabled 
population is not being guided for Physiotherapy. 
There are not much cases referred for Physiotherapy. 
Studies have shown that Physiotherapy services can 
be more benefi cial to the patient in improving his/her 
extent for disability and quality of life, if referred for 
Physiotherapy early. The fi gures show a need for 
implementation of Physiotherapy services not only 
at the urban health centre but also at primary health 
centre. Keeping in mind the disability rate in India, 
it becomes important to check the perspective and 
awareness of physicians referring their patients for 
Physiotherapy in southwestern region of Punjab. 
The practice of prescribing Physiotherapy treatment 
and Physiotherapy modalities is also an indicator of 
wrong a� itude and poor knowledge among medical 
professionals⁷’⁸. The reference depends on the 
knowledge about the profession of Physiotherapy, 
doctor’s interaction with the Physiotherapist and his/
her ideas and concepts about Physiotherapy. A lack 
in awareness among the practitioners and physicians 
had been reported in literature. The greatest 
challenge that Physiotherapists are facing today is 
creating awareness among the masses and other 
healthcare providers about the role of Physiotherapy 
in health care delivery. The present study was 
therefore designed to evaluate the Physiotherapy 

awareness among medical professionals practicing in 
southwestern region of Punjab i.e. Bathinda.

METHOD & MATERIAL

Co-author obtained a list of professionals 
practicing in Bathinda, from their respective 
local registered body like MCI, Ayurvedic and 
Homeopathic. 100 physicians, who were into active 
clinical practice in Bathinda, were approached. 
The basic qualifi cation was MBBS, BAMS and 
BHMS from a recognized University of India. Post 
graduates were also included in the study.  A wri� en 
consent was obtained from all the participants and 
their identity was kept confi dential by giving them 
fi ctitious numbers. A close ended self-administered 
questionnaire was distributed and collected for data 
analysis. The questionnaire consisted of three sections 
viz. Demographic data, General awareness and 
Professional awareness. No drop outs were observed 
during the study.

RESULT

From the sample of 100, 70% of the doctors who 
participated in the study were practicing in private 
sector and rest 30% were government employees. 
All 100 subjects responded to the questionnaire and 
were aware of Physiotherapy (100%). Almost 86% 
of the doctors knew about the role of Physiotherapy 
in Intensive Critical care Unit., 94% of the doctors 
agreed to the fact that Physiotherapy was required 
post-operatively and 93% of them would refer there 
patients for post-operative Physiotherapy. 

36% of the 100 doctors did not know that 
Physiotherapists are fi rst hand practitioners. The 
confl icting response was between pre-operative 
Physiotherapy and post-operative Physiotherapy. 
Around 33% of the doctors were unaware of pre-
operative Physiotherapy and 36% of them would not 
refer there patients for the same. 

Figure 1: Percentage of response 
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Figure 2. Percentage of professionals from private and 
government sector.  

DISCUSSION

The present study was conducted to know 
the awareness of Physiotherapy among medical 
professionals. Physiotherapy is multidisciplinary 
approach hence it becomes important to know the 
awareness of the profession at different levels of 
treatment protocol. In this study, ophthalmologists 
were found to have good knowledge of 
Physiotherapy, but referrals from this faculty were 
almost nil. Psychiatrists were another faculty that 
were aware of Physiotherapy but lagged in referrals 
as they were not aware of the role of Physiotherapy 
in psychiatric patients. On the other hand, 20% 
general practitioners had positive a�itude towards 
Physiotherapy with maximum referral rates. From 
E.N.T professionals, 50% of the doctors agreed to 
refer patients for Physiotherapy while others refused 
for the same. 80% of the general surgeons were 
aware of the pre-operative Physiotherapy and would 
refer their patients for pre-operative Physiotherapy. 
75% of super specialist surgeons were aware of 
Physiotherapy and made referrals for Physiotherapy. 
Among gastroenterologists, 75% stated that 
they would refer their patients for pre-operative 
Physiotherapy. However, least references were made 
by gynaecologists. 77.77% of the gynaecologists 
agreed to refer their patients for pre-operative 
Physiotherapy, while 88.88% of the gynaecologists 
knew the role of Physiotherapy post-operatively. Only 
25% of the radiologists knew the role of Physiotherapy 
pre-operatively. 80% of the Orthopaedicians would 
refer their patients for pre-operative Physiotherapy 
while 100% of them suggested Physiotherapy post-
operatively. 60% of paediatricians refused to refer 
their patients for pre-operative Physiotherapy while 
80% of them agreed to make referrals for post-

operative Physiotherapy. 60% of the physicians were 
of the opinion for pre-operative Physiotherapy, while 
6.66% of the physicians refused to refer his patients 
post-operatively. The reason behind this was that 
most of the physicians were practicing in fields which 
were not linked to surgery, so they would rather not 
refer their patients for post-operative Physiotherapy. 
The sample size from other departments like chest 
OPD, neurology and pathology was very less. 
Chest physician was significantly aware of the pre-
operative and post-operative Physiotherapy, while 
neurologist and pathologist were only aware of the 
post-operative Physiotherapy respectively.  

The awareness of pre-operative Physiotherapy 
was poor among the homeopaths. Only 20% were 
of them were aware of Physiotherapy but 100% 
of the homeopaths heard about post-operative 
Physiotherapy.

On the contrary, 80% of the ayurvedic physicians 
were aware of pre-operative Physiotherapy and 
would refer their patients for the same, whereas 
90% of them knew the role of Physiotherapy post-
operatively. 

The result is retrospective to the findings reported 
by Harrison¹ (1975), Waldman⁹ (2004), Dhiraj R 
Shete¹⁰ et al (2013) that stated all doctors of rural 
area were not aware of Physiotherapy services and 
its importance. Rahul Krishnan Ku�y¹¹ et al (2013) 
revealed that 50% of the medical doctor’s knowledge 
and a�itude were inadequate and negative 
respectively. The result of study conducted by Robin 
Moremen Uili¹² et al concluded that physicians are 
most familiar with technical aspects of Physiotherapy 
and those with more knowledge of professional 
procedures used by Physical therapists are least 
comfortable sharing the responsibility for decision 
making when referring their patients to Physical 
therapists. There was no significant difference 
between the awareness among privately practicing 
doctors and doctors working in government 
hospitals, that is contradicting the result of Acharya 
R S¹³ that revealed the doctors working in private 
hospitals (93%) were more aware of Physiotherapy 
compared to those working in government hospitals 
(20%). Among the selected population, 60% of the 
subjects underwent Physiotherapy treatment. There 
was a positive response towards the treatment 
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they underwent. Significant percentage of the 
doctors agreed that Physiotherapist is an important 
member of multidisciplinary approach. The 
same result was found by Susan Berney¹⁴ which 
revealed that Physiotherapists are active in treating 
critically ill patients and are therefore important 
part of Multidisciplinary Team. About 91% of the 
doctors knew the role of Physiotherapy in various 
departments. Similar study was conducted by Nse 
A Odunaiya¹⁵ (2013) which revealed that 75.5% of 
the gynaecologist and obstetricians knew the role 
of Physiotherapy in gynaecology and obstetrics; 
Puckree T¹⁶ (2011) revealed that 64.01% of the 
medical students knew role of Physiotherapy in 
various medical fields. Whitfield¹⁷ et al (1996) also 
showed similar results. Only 86%  of the doctors 
knew about the role of Physiotherapy in In Patient 
Department which was in contrast with a study 
conducted by Susan Berney¹⁴, Apurv Shimpi⁸ (2014) 
and T Puckree¹⁶ (2011).  98% of the doctors thought 
that there is a need for referral/prescription for 
Physiotherapy. The study showed similar results 
as done by Janet Bower Hulme¹⁸ (1988) revealed 
that Physiotherapy as referral included diagnosis 
from the referring doctor. Robin Moremen¹² (1984) 
revealed that significantly more than 10 patients were 
referred from Physical Medicine & Rehabilitation 
each week, neurologists referred three or more newer 
patients each week. Apurv Shimpi⁸ (2014) revealed 
that 95.5% of the doctors did made references for 
Physiotherapy. Surprisingly, only 64% of the doctors 
were   aware of the fact that Physiotherapists are first 
hand practitioners. Similar study done by Apurv 
Shimpi⁸ in 2014 revealed that only 44.4% of the 
doctors thought that Physiotherapists are first hand 
practitioners. Another study done by T Puckree¹⁶ 
stated that only 60% of the medical students were 
aware of the fact that Physiotherapists can manage 
the patient independently. Odebiyi⁷ et al (2010), 
Asem¹⁹(2004) and Kerssens and Groenewegan²⁰ 
(1990) also reported the same results. The same was 
in contrast with the study done by Gallery²¹ (1997) 
and Lesley K Holdsworth⁵ et al (2008) which stated 
that 96% of the doctors considered Physiotherapists 
first hand practitioners. Same conflict was raised 
in a study conducted by Ferguson & Griffin²² in 
1999. Department of health in Britain and Australia 
had accepted that Physiotherapists are capable of 
handling patients directly. Among 100 doctors, only 

88% were aware of the complications if Physiotherapy 
was avoided for a particular condition. 97% of the 
physicians agreed to have Physiotherapy department 
in all hospitals and 87% of the physicians stated that 
their patients benefi�ed from Physiotherapy. During 
the study, many of the doctors showed interest in 
collaborating with a Physiotherapist to help promote 
the early wellness of their patients.

CONCLUSION

The result of the present study suggests that 
there is significant awareness of the Physiotherapy, 
but most of the medical professionals are not aware 
of the fact that Physiotherapists are first hand 
practitioners. They are unaware of the pre -operative 
Physiotherapy. Some of the medical professional are 
lacking in the knowledge of complications of delayed 
or avoided Physiotherapy. 
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ABSTRACT

Background- Plantar fascitis is a common foot disorder in which patients have pain and tenderness at 
the sole of the foot. The present study aimed to evaluate and compare the effectiveness of myofascial 
release technique and cyriax technique on pain response and ankle flexibility in chronic plantar fasciitis. 
Objectives- To determine the effect of myofascial release technique along with conventional PT 
treatment and effect of  Cyriax technique along with conventional PT treatment on pain response and 
flexibility in chronic plantar fascitis and also to compare the effectiveness of  MFR technique along with 
conventional PT  and Cyriax technique along with conventional PT on pain response and flexibility in 
chronic plantar fascitis patients. Method –It was a comparative study with a total of 30 participants with 
chronic plantar fasciitis out of which 15 were randomly  allocated to   Group A (myofascial release group) 
and Group B (Cyriax group).Therapeutic ultrasound with intensity of 1W/cm2 and frequency of 1MHz 
for 5 min was given for a single session to all the subjects  and then given the  soft tissue mobilisation 
followed by exercises. Visual analogue scale,  range of motion of ankle were outcome measures that 
were assessed before and after the treatment.  Results -  Paired sample t-test was used for intra-group 
comparison and for inter-group comparison unpaired  t test was used using graph pad statistics software. 
Conclusion- Myofascial release therapy along with conventional PT treatment  was more effective than 
Cyriax technique  along with conventional PT treatment  .

Keywords: Plantar fasciitis,Myofascial Release  technique,Cyriax technique, Therapeutic ultrasound.

INTRODUCTION

Plantar fascia called as plantar aponeurosis, lies 
superficial to the muscles of the plantar surface of 
the foot.  It acts as a truss to  maintain the medial 
longitudinal arch of the foot, and assists during the 
gait cycle and facilitates shock absorption during 
weight bearing activities.1Heel pain commonly 
occurs in weight bearing  due to inflammation of 
thick tissue at the sole. Stress to plantar fascia may 
also result because of injury, or a bruise incurred 
while walking , running or jumping on hard surfaces 
; or being overweight. 2 Hence causes of heel pain may 
be described as plantar, lateral, medial, posterior and 
diffuse.3

Plantar fascitis  is an inflammatory  condition 
which is common cause of foot pain in which pain 
and tenderness are located inferiorly at the plantar 
fascia origin.4 It is seen most commonly in sports 
that involves long distance walking, dancers, 
tennis players, non athletes whose occupation 
requires prolonged weight bearing.5  Other causes 
are mechanical stress involving compressive forces 
making foots longitudinal arch flat. There is a loss of 
flexibility as the disease progresses due to calcaneal 
tendon retraction, fatigue, inextensibility and poor 
mechanics.6

Plantar fascitis  is considered to be a self limiting 
condition .7,8In this study following treatments are 
included: Stretching of the calf muscle and plantar 
fascia and strenthening of the intrinsic muscles 
of the foot are two  simple treatments  for plantar 
fascitis. Myofascial  release  technique is a soft tissue 
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mobilisation technique mostly given to reduce 
the tightness and restriction in soft tissues.9This 
technique has been proposed to act as catalyst in 
the resolution.Cyriax i.e. deep transverse friction  
massage  is a soft tissue mobilisation technique which 
includes a specific type of connective tissue massage 
applied precisely to soft- tissue structures. 9,10

METHODOLOGY 

SELECTION OF SUBJECTS: 30 subjects from 
the out patient department   of  MVP MEDICAL 
COLLEGE AND HOSPITAL AND RESEARCH 
CENTRE, ADGAON and private clinic  of  Nasik 
who fulfilled the inclusion criteria were enrolled in 
the study after giving a wri�en consent.

INCLUSION CRITERIA:

• Subjects who were diagnosed with plantar 
fascitis .

• Subjects between 18 - 60 years old.

•  Both male and female.

• Durations of symptoms of more than 6 
weeks.

• Patients with VAS more than 5.

EXCLUSION CRITERIA:

• Signs and symptoms of systemic 
inflammatory disease.

• Subjects with infective conditions of foot.

• Any malignant conditions , 
immunosuppressed patients.

• Subjects with recent  heel surgery ,signs and 
symptoms of local arthritis ,patients having lower 
limb symptoms from a lumbar spine lesion .

• Patients with nerve entrapment syndrome in 
heel or ankle .

PROCEDURE: Demographic data of each subject 
were recorded, after this they were randomly allocated 
to one of the study groups A and B respectively.  15 
subjects in Group A  received  Myofascial  release  
along  with conventional physiotherapy  and 15 in 
Group B received Cyriax  along  with  conventional 
physiotherapy  for the  respective  foot  with chronic  
plantar fascitis .Data  was  gathered  before and after 
the treatment .Intensity of pain and ankle range of 
motion was assessed by VAS  on questionnaire form 

and Universal Goniometer . A common intervention 
program was executed for both the groups as  
conventional physiotherapy for plantar fasciitis; it 
includes ultrasound, stretching of plantar fascia and 
plantar flexors , strenthening  of intrinsic muscles 
of foot  & home exercise program. Therapeutic 
Ultrasound  was first applied to patients of both 
groups  in prone lying position . Then the part was 
cleaned and gel was applied to the involved part and 
then transducer was moved in a slow circular manner 
for 5 minutes with Intensity :1W/cm2,  Frequency: 1 
MHz  with a mode : pulsed 1:4 ratio.

Group A: Subjects then underwent myofascial 
release technique by using heel of hand and fingers 
technique for 10 min in supine lying. One hand 
stabilises the foot and heel of other hand is placed 
over the tip of MTP joint, giving slight pressure 
dragging  the hand in downward direction towards 
the heel . 

Figure 1 : Application of Myofascial Release technique on 
right heel . 

Group B subjects were treated with  the Cyriax 
manipulation i.e. Deep transverse frictions for 10 
min . Transverse frictions were applied by manual 
pressure directly to the origin of the plantar fascia 
using a repetitive back and forth motion, transversely 
across the affected structure with adequate sweep 
to cover the affected area and sufficient depth to 
produce mechanical stretching of the underlying 
structure. The patient were positioned in half –lying 
and the great toe kept in Dorsiflexion throughout the 
application so as to maintain a stretch to the plantar 
fascia. Later stretching exercises were given to both 
the group after soft tissue mobilisation.
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Figure 2: Application of Cyriax technique ie. Deep 
transverse Frictions . 

Both the groups received treatment with a 
minimum interval of 48 hrs between the       treatment 
sessions for 4 week. The remaining conventional PT 
program was as follows:  The subjects were asked to 
perform a non- weight bearing calf muscle stretch  in 
lying  and followed by  si�ing , were asked to apply 
the stretch before pu�ing their feet on the ground 
and weight bearing after sleep .The subjects were  
instructed to hold each end of a towel  and place it 
around the ball of the foot and while pulling  the 
towel towards the trunk until slight discomfort is 
noted in the posterior calf . This stretch were held for 

30 seconds with 3 repetitions on each leg and whole 
process repeated 3 times everyday, another non-
weight-bearing stretch was applied in si�ing where 
subjects were then instructed to cross the affected leg 
over the contra-lateral leg and stretch the affected foot. 
They were asked to hold the stretch for 30 seconds , 
repeat it three times with three repetitions per day .

Towel curls and toe tapping exercises were done 
to strengthen the intrinsic muscles of the foot which 
lie proximal to the plantar fascia. Subjects were asked 
to do the toe curls exercise for ten times each leg and 
toe tapping exercise for 5 minutes in total daily.

DATA ANALYSIS

It was found that total number of males and 
female in group A were 3 and 12 respectively whereas 
in group B it was 7 and 8 respectively .Therefore it 
was noted females were more affected  .Paired 
sample t-test was used for intra-group comparison 
and for inter-group comparison unpaired  t test was 
used using graph pad statistics software.

Table 1: Comparison of Mean Scores of  Visual Analogue Scale (VAS) and Ankle Range of Motion

 (Dorsiflexion and plantar flexion) of pre and post treatment  using paired t –test in Group A.

VAS Scores Dorsiflexion Plantarflexion

 Pre -
treatment 

 Post 
–treatment Pre treatment Post -

treatment
Pre-
Treatment

Post-
Treatment

 MEAN 7.86 3.67 16.73 21.67 27.33 33.13

SD 0.92 0.62 2.89 2.72 3.42 3.56

t value    17.2842 10.66 19.5943

p value < 0.0001 <0.0001 <0.0001

Interpretation: Therefore , the result is extremely  statistically significant.

Table 2: Comparison of mean scores between Pre and Post treatment of Visual Analogue Scale (VAS), 
Ankle Range of Motion ( Dorsiflexion and plantarflexion ) using paired t- test in Group B.

Visual Analogue Scale (VAS) Dorsiflexion Plantarflexion

Pre –treatment Post- treatment Pre -
treatment

Post-
treatment Pre- treatment Post –treatment

MEAN 6.46 3.20 16.67 19.6 33.33 38.13

SD 1.19 1.08 3.24 2.85 5.11 4.60

t value            10.3465 6.1041 12.6158

p value <0.0001 <0.0001 <0.0001

Interpretation:Therefore, the result is extremely  statistically significant.
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Table 3: Comparison between Mean differences of  the VAS  and ankle range of motion  (dorsiflexion 
and plantarflexion ) Scores  in Group A and Group B using unpaired t –test.

Visual Analogue Scale 
Score Dorsiflexion Plantarflexion

Group A Group B Group A Groiup B Group A Group B

MEAN  4.20 3.26 4.93 2.93 5.8 4.8

SD 0.94 1.22 1.79 1.87 1.15 1.47

t value  2.3426 2.9915 2.0744

p value  =0.0265 =0.0057 =0.0473

Interpretation: Therefore, the result is statistically significant.

RESULT

For both VAS and Ankle ROM in group A, 
result is extremely statistically significant(p value 
<0.0001). Thus, Myofascial Release technique along 
with conventional treatment  helps in reducing 
pain and improving flexibility  in chronic plantar 
fascitis  patients.For both VAS and Ankle ROM in 
group B, result is extremely  statistically  significant 
(p value<0.0001). Thus, Cyriax  technique along with 
conventional  treatment helps in reducing pain and 
improving flexibility in  chronic plantar fasciitis  
patients.

The   p value = 0.0265  and mean value of 
differences for VAS between Group A and Group 
B  was 4.20 and 3.27 respectively. Also  p< 0.05, 
the mean value of difference in group  A and B 
for dorsiflexion was 4.93 and 2.93 respectively and 
for plantarflexion mean value of difference was 
5.80 and 4.80 respectively. Thus Myofascial release 
technique along with conventional  PT treatment 
was more effective than cyriax technique along with 
conventional PT treatment.

DISCUSSION

This study was conducted to evaluate and 
compare the effectiveness of  MFR technique and 
cyriax technique on pain and flexibility in subjects 
with chronic plantar fasciitis along with conventional 
PT. In the present study, 30 subjects were included. 
Group A received  MFR and Group B received Cyriax 
technique, both groups were given Ultrsound and 
conventional PT program for chronic  plantar fascitis 
patients . As seen  in table 1,ie in group, paired t –test 
was applied which showed p<0.0001, significant 

pain reduction was achieved. The reason for pain 
reduction was non  thermal effect of ultrasound in the 
form of stimulation of histamine release from mast 
cells and factor for microphages that accelerates the 
normal  resolution . 11   Pulsed US   is preferred for soft 
tissue repair and 1MHz was chosen as it is capable of 
reaching to deeper  layer.12

When ultrasound is given it produces compression 
and rarefaction of cells and affects the movements 
of tissue fluid in the interstitial space, reduces the 
adhesion this process helps to reduce pain.13 Also, the 
subjects in group A  received MFR after the application 
of US, which showed reduction in pain and improved 
muscle function i.e. Increased ankle dorsiflexion and 
plantarflexion. One of the  reason for pain relief is the 
release of plantar fascia. When myofascial release is 
applied to the fascia it releases fascia restriction and  
break down the adhesion formation which mainly  
restricts the lenghtening of plantar fascia.2

Also from  table 1 ,ankle ROM was improved 
significantly i.e.  MFR technique  along  with  
conventional  PT program was proved beneficial. 
According to previous studies,the myofascial  release 
is believed to free the impending blood vessel and 
nerves that passes near the plantar fascia and it 
improves the mechanical interface of plantar fascia, 
myofascial  release  also  enhance body innate 
restorative power by improving circulation and 
nervous  system transmission.14,15 Myofascial release 
also pent up emotions that may be contributing to 
pain and stress in the body. By giving myofascial 
release there is change in viscosity if the ground 
substances to a more fluid state which eliminates 
fascia’s excess of pressure on the pain sensitive 
structure and hence this technique is proposed to act 
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as a cataylst in the resolution of the plantar fascia. 
16The reasons  mentioned above may explain the 
reason for relieving pain, improvement  of range of 
motion in  GROUP A – 17

Also GROUP  B subjects received ultrasound  
followed by cyriax technique  for 10 min , from the 
result shown in table  2, p<0.0001 the difference  is 
extremely significant . Thus Cyriax technique along 
with conventional PT program is effective for pain 
and flexibility in plantar fascitis  patients . Application 
of transverse frictions maintain muscle function , 
stimulate structural orientation without excessive 
formation of scar tissue .Deep transverse friction 
massage has  effect in reducing pain and increasing 
muscle function as it reaches deep structures of 
body as ligaments and tendons.10,18  It is  suggested 
that effect of  transverse friction is to realign fibres 
without  detaching them from their origin . However, 
mobilisation / exercises following application of 
transverse friction is important for realignment 
of fibres. Observation of wheal and redness after 
the application of transverse frictions for 10 min is 
sufficient to stimulate inflammation process and 
repair process.10In chronic  inflammatory conditions 
deep transverse frictions produce therapeutic 
movement  increasing frictional forces and generating 
heat to soften and mobilise  adhesive scar tissue, thus 
improving muscle function.19 When unpaired t-test 
was applied between the two groups ,  the results 
showed mean value of difference for VAS in group A 
and B  was 4.20 and 3.27 respectively, the mean value 
of difference in group  A and B for dorsiflexion was 
4.93 and 2.93 respectively and for plantarflexion mean 
value of difference was 5.80 and 4.80 respectively.

Thus myofascial release therapy along with 
conventional therapy is more effective than cyriax 
technique in chronic plantar fascitis patients. As MFR 
is applied throughout fascia, pressure from the fascia 
is relieved  increasing range of motion .

CONCLUSION

Myofascial release therapy along with 
conventional PT treatment was more effective 
than Cyriax technique along with conventional PT 
treatment.

Limitations: Sample size was small. Recurrences 
were not noted to find out the long term effect of the 

treatment. Total duration of study was less.

Suggestion: Sample size should be taken more 
for accurate results. Recurrences of symptoms can be 
taken into consideration. Long duration of study can 
be performed .

Acknowledgement- I am grateful to God 
Almighty and my Parents to give me strength and 
a guiding light. I was truly blessed with constant 
support of my principal Dr. Mahesh Mitra and 
my co-workers Dr.Sonam Bhambhani, Dr.Revati 
thakur,Dr.Amit Agarwal and Dr.Snehalata 
Tembhurne. Also I am thankful to my other professors 
whose constant interest in my project kept me go on. 
Lastly, I am highly grateful to all the subjects for their 
co-operation.

Conflict of Interest: None

Ethical Adherence: Yes

Disclaimers: None

Source of Funding: Self

REFERENCE

[1]SJ.  Bartold, Plantar heel pain syndrome: Overview 
and management; journal of                                 
  bodywork and movement therapies, 2004.

[2] American Podiatric Medical Association USA, 
cited in www.apma .org./topics/heel.htm/
nov1st 2009.

[3] Reid c. David: Sports Injury Assessment 
and Rehabilitation.1st edition .Newyork: 
ChurchillLivington; 1992.

 [4] Roberts Sco� ; Textbook on plantar fasciitis , 
heel spurs and heel pain 8-5-2004,www.heel 
spurs.com /intro.html (Google) page 2  and 
5/21st  edition Aug 2009.

[5] Bro�man S.B, Kevin M. D, Wilk E,: Textbook of 
Clinical Orthopaedic Rehabilitation; 2nd  edition 
.New York: Churchill living Stone ;2001.

[6] Whiting W.C, Zernicke RF, Plantar Fascitis: 
Diagnosis and therapeutic Considerations. Alt, 
Med Rev, 2005

[7] Gill LH, PlantarFasciitis: diagnosis 
and conservative management. J Am 
AcadOrthopSurg 1997



184        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3           

[8]  Singh D ,Angel J , Plantar fasciitis  and Achilles 
enthesopathy, ClinicSportsmed 2004 

[9] Carol M. 2001: The Myofascial release 
manual.3rd ed. Slack Inc 67.Walkier JM. Deep 
transverse frictions in ligament healing. J. 
OrthopSportsPhysther 1984

[10] CyriaxJH. Textbook of orthopaedic 
medicine.Vol1.Diagnosis of Soft Tissue Lesions 
.8th edition. London: BailliereTindall; 1982

[11] Young SR And Dyson :M. ‘Macrophages 
responsiveness to therapeutic 
Ultrasound’.Ultrasound in medicine and 
Biology , 1990.

[12]  Young, S. ‘Ultrasound therapy’ in: Kitchen, S 
and Bazin, S (eds) Claytons’s Electrotherapy, 
WB Saunders, Philadelphia, 10th Ed, 1996.

[13] Crawford .F, Smith (Nov,1996 ) : Effectiveness 
of therapeutic Us in the treatment of plantar 
heel pain

[14] Richie D , AAPSM (2003-2004), your podiatric 
sports Physician Talks about Plantar Fasciitis 
Treatment Pearls., www.aapsm.org (Pub Med)/ 
4thAug 2006.

[15] Walkier JM .Deep transverse frictions in 
ligament healing .J .Orthop Sports Physcthera 
1984 

[16] Race�e SB et al. Obesity : Overview of 
Prevalence , Etiology And  Treatment . Physical 
Therapy 2003 : 83 : 276 -288.

[17] Renu B. Pa�anshe�y ,Amit S. Raikar. Immediate 
Effect of three soft tissue manipulation 
techniques on Pain response and flexibility 
in Chronic plantar fasciitis : A randomized 
Clinical Trial . Int J Physiother Res 2015 

[18] Chamberlin GJ. Cyriax Friction Massage: 
areview. J Orthop Sports PhysThe Sport 2002; 
3:57-65

[19] CyriaxJH , Cyriax PJ .Cyriax’s illustrated 
manual of orthopaedic medicine .2nd edition. 
London : Bu�erworth; heinmann ; 1996

[20] Lynch DM, Conservative treatment of plantar 
fasciitis. A prospective study.J Am Podiatry 
Med Assoc 1998

[21] AmitGefen (March 2003)-The in vivo elastic 
properties of plantar fascia during       contact 
phase of walking .Foot and Ankle 
international 

[22]  GorterK, De .Melker R: Variation in diagnosis 
and management of common foot    problems 
by GP’s. Fampract 2001



184        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3           

Trial of a Treatment on the Patients of Primary 
Osteoarthritis Knee
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ABSTRACT
Knee joint is composed of four components viz. capsule, synovial membrane, articular cartilages & 
bones. These all are damaged in osteoarthritis as per severity of the disease. The capsule is affected first 
when it hardens & contracts. As per literature the etilogy of the primary osteoarthritis is uncertain5. If 
contraction correction of the joint capsule relieves the pain of osteoarthritis and proves its value in a 
clinical trial, the whole pathology of the disease can be understood and its treatment planned.With the 
same view a treatment was devised and put on trial in patients.

Keywords: Knee joint, Osteoarthritis (O.A.), Contraction Correction Therapy (CCT), Clinical Trial, Radiological 
Gradation of O.A. Knee (Kellgren & Lawrence) 

INTRODUCTION

In this clinical trial a number of patients suffering 
from O.A. knee were treated with a particular therapy. 
The benefits of the treatment were noted & followed 
for a long time. The name of therapy is “Contracture 
Correction Therapy (CCT)”.

AIMS AND OBJECTS

The current methods of treatment of Osteoarthritis 
knee in practice are not ideal & results unsatisfactory. 
They neither remove the cause nor correct the lesions 
of the disease. Their beneficial effects are temporary 
and vanish after a short time.

The treatment modality used in this trial removes 
the cause of the disease and corrects the reversible 
lesions. The pain subsides and disability disappears. 
To prove this quality of the treatment is the objective 
of this trial.

MATERIAL & METHOD

A total number of 94 confirmed cases of O.A. 
knee were selected to include in the trial. The 
confirmed diagnosis depended upon consideration of 
age >35 yrs., knee pain, morning stiffness, crepitus & 
X-ray findings. The X-ray findings included presence 
of osteophytes, narrow joint space, subchondral 
bone sclerosis and deformity of bone contour. These 
diagnostic features were in full agreement with 
clinical criteria laid down by Altman1 and that by 
American college of Rheumatological classification. 
The first consisted of age > 38 years, knee pain, 
morning stiffness < 38 mins. and crepitus. The second 
comprised of radiological evidence of O.A. along 
with age > 58 years, morning stiffness < 30 mins. and 
crepitus.

Gradation of the disease was done according 
to Kellgren & Lawrence7 given in Table No. 1. This 
indicates the seriousness of the disease.

Table No.1 Different Grades of O.A.Knee & their features

S. 
No.

Name of 
Grade Features Present in Skiagrams

1 Grade-1 a- 
Osteophytes

2 Grade-2 a-       ,,      b-Narrow 
space

3 Grade-3 a-       ,, b-      ,, c-Bone 
Sclerosis

4 Grade-4 a-       ,, b-      ,, c-   ,, d-Bone 
deformity
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Out of total 94 O.A. patients 42 were treated by 
prevalent methods and rest 52 by CCT. 

The Prevalent methods of Treatment of O.A. 
Knee:-

These are conservative and surgical.

A- Conservative Methods:-

I.  Food Supplements

II. Drugs

III. Physiotherapy

IV. Miscellaneous

I. Supplements- Glucosamines, Chondroitine.

II. Drugs- 

 (i) Local - NSAIDS, Rubifascients

 (ii) Systemic-Analgesics, NSAIDS

 (iii) Intra-Articular Injections.

a- Corticosteroids e.g. Triamcenalone.

b- Viscosupplement-Hyaluranan (Inj. Halonix)

III. Physiotherapy-

(i) Quadriceps strengthening, cycling, walking4

(ii) Thermotherapy-Foamentation (water bo�le, 
electric pad, wax therapy)6 

(iii) Ultrasound therapy

(iv) Laser therapy

IV. Miscellaneous- Weight reduction in obesity, 
wearing elastic caps or braces on knee, avoiding 
kneeling & squa�ing.

B- Surgical Methods- [Hamblen,et al 5]

In surgical treatment, the following are the 
operation most used-

1- Arthroscopic Wash out

2- Removal of loose bodies

3- Upper tibial osteotomy

4- Excision patella

5- Arthroplasty (knee replacement)

6- Arthrodesis 

Contracture Correction Therapy (CCT):-

The therapy aimed at correction of the contracture 
in either anterior or posterior or both parts of knee 
capsule. Hence “contracture correction therapy or 
CCT” is the name of this treatment.

The CCT consisted of a�aining & maintaining 

following body postures:-

(i) Full knee flexion in lying supine - Fig. 1a 

(ii) Knee flexion in lying prone - Fig. 1b

(iii) Full knee flexion by si�ing on bu�ocks- 
Fig.  1c

(iv)  Full Knee flexion in si�ing on legs - Fig. 1d, 
1e, 1f

(v) Full Knee flexion by si�ing on soles - Fig. 1g

(i) Full knee flexion in lying supine - Fig. 1a

Fig-1a:- Full Knee Flexion in Supine Position. Hands at 
front of knee

(ii) Knee flexion in lying prone - Fig. 1b

Fig.1b Knee Flexion in Prone Position

(iii) Full knee flexion by si�ing on bu�ocks- Fig. 

1c

Fig.1c Full Knee Flexion si�ing on bu�ocks

(iv) Full knee flexion by si�ing on legs - Fig. 1d, 
1e, 1f

Fig 1d Full knee Flexion by si�ing on Legs – Lying prone 
with head and upper trunk raised
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Fig 1e: Full knee Flexion by si�ing on legs – Lying prone 
with whole trunk raised

Fig 1f: Full Knee Flexion by si�ing on both legs

(v) Full knee flexion by si�ing on soles- Fig. 1g

Fig 1g Full Knee Flexion by si�ing on soles

Treatment Procedure

Every patient was taught to adopt the postures 
in which he stayed for 15-60 seconds, 2-4 times 
daily, sequence of postures was adhered to,and 
applicationof force to achieve a high degree of flexion 
was prohibited.After each posture relaxation was 
given by lying flat on back or abdomen for a period 
of 15-30 sec.

Body toning, light physical exercises and deep 
breathing were advised to all. Body toning consisted 
of mobilization of all trunk and limb joints; physical 
exercises walking or any sport and breathing of 
deep inhalation & exhalation. A�aining postures 1 
& 2 in bed itself after waking up were most useful 
as they abolished the initial morning stiffness. In 
case of deficient full extension patients total therapy 
consists of morning walk, whole body toning & deep 
breathing only. Postures meant to flex the knees are 
not needed.   

No analgesics were prescribed as they 
are indicated in acute phase of disease only. 
Accompanying anaemia, overweight and diabetes 
were treated appropriately. CCT was contraindicated 
in “Acute Exacerbation of O.A.” Age was no bar.

FINDINGS

The relief of pain and disability were taken to be 
the criteria of benefit by treatment. Every patient was 
followed for as long a period as possible.

The relevant observations have been given in the 
following tables-

Table No.-2a No. of patients treated with CCT 
and other therapies.

Total No. 94

Treated by CCT 52

Treated by other therapies 42

Table No.- 2b Showing Male/Female ratio

M F

Nos of Patients 22 30

Approximate % 40 60

Approximate 
Ratio 2 3

Table No.-2c Showing age group distribution

S.No. Age Group No. of 
Pts. Approximate %

1 < 40 years 5 10

2 40-50 years 11 20

3 50-60 years 15 35

4 > 60 years 21 40

Table No.2d Showing predilection to Rt.or Lt.in 
Knee affection.

S.No. Knee Side
No. of patients

Total Rough %

1 Left 17 35

2 Right 8 15

3 Both 27 50
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Table No. 2e - Incidence of different typical 
symptoms 

S. No. Symptoms Total No. of pts. Rough %

1 Pain 52 100

2 Stiffness 27 50

3 Disability 52 100

Table No. 2f - Incidence of different typical 
physical signs.

S.No. Signs Total No. 
of pts.

Rough 
%

1 Crepitus (palpable 
or audible) 51 100

2 Reduced range of 
movement 26 50

3

Deformity (flexion, 
shortening or 
bowing of knee 
laterally i.e. genu 
varus) 

06 10

Table No. 2g - Showing division of pts. in 
different grades of O.A.

S.No. Name of grade
No. of Pts. out of 52

Total Rough %

1 Grade-1 16 30

2 Grade-2 24 50

3 Grade-3 6 10

4 Grade-4 6 10

Table No. 2h Showing concurrent systemic/
metabolic diseases in the pts.

S. 
No. Disease No. of 

pts. Remarks

1 Anaemia 10

2 Over weight 10 See Note 
below

3 Obesity 4 “

4 Hypertension 2

5 Diabetes Mellitus 3

6 Rheumatoid 
Arthritis 1

Note- Formulae used to calculate body weight

I Standard Wt.-

(i) Male - 5 Ft. of Ht. = 48 Kgs.

(ii) Female-5 Ft. of Ht.=44 Kgs.

 + 2 kg for ech additional inch.

II. Over Wt- > 10% above std. wt.

III. Obesity - > 20% above std. wt.

Table No. 2i Showing follow up period.

S.No. Period No. of 
Patients Approx. %

1 6month-
1year 20 40

2 1year-5 
year 27 50

3 > 5 years 5 10

Table No. 2j Treatment Results analysis

Sr. 
No. Result No. of Pts. 

(out of 52) Remarks

1 Full Relief 51 -

2 Partial Relief 1
Pain subsided 
but deformity 
persisted

3 No relief Nil -

4 Complications Nil -

DISCUSSION

There is a pertinent question. How does CCT 
work or in other words what is the basis of this 
therapy? The reply is, as below:-

In my opinion the cause of O.A.knee is either 
deficient full flexion or deficient full extension in a 
particular case. The former is present in persons who 
in their waking period remain standing or si�ing on 
chair. The flexion in standing is 0º while in si�ing 
90º.The range of 90º -145º is absent. The other cause 
works in person who remain seated on ground or 
couch most of time. Here the flexion is full 145º but 
extension is fully absent. The first cause is present in 
non-manual working class of society and the second 
in manual workers and inactive old persons. Western 
style commode users are affected more.
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Any reduced movement produces a state of 
under -use of the joint which is a pre disposing factor 
in the development of O.A. knee.8

Any deficient full movement damages the joint 
capsule by its thickening and the articular cartilage 
by its necrosis as explained below -

Mechanism of Capsule Damage:

Normally when knee assumes the position of 
full flexion from full extension its anterior capsular 
ligament elongates. The distance between upper 
border of patella and tibial tuberosity increases from 
about 10cms to 12 cms. Functionally the anterior 
ligament is composed of quadriceps muscle, patellar 
ligament and fibrous joint covering. Its elongating 
capacity depends upon their elasticity. When the 
reduced range of motility persists for long it results in 
loss of elasticity of these structures giving rise to their 
thickening and contracture.

Mechanism of Cartilage Damage:

The articular cartilage is an avascular structure 
and survives on the diffused nutrients and oxygen 
from synovial fluid. The later is jelly like thick, 
secreted by synovial membrane at the joint periphery. 
From joint periphery it traverses to all over articular 
surfaces. The speed of transport depends upon the 
relative movements between the articular surfaces2.

Thus in a state of reduced joint mobility-range 
cartilages will suffer lack of nutrition and oxygen 
resulting in their necrosis. Cartilage once dead cannot 
regenerate.

Summary of Etiology and Etiogenesis.

Any functional (such as deficient full flexion or 
full extension) or structural (e.g. thickenedcapsule or 
necrosed cartilage) abnormality alone can give rise to 
full grown O.A. of knee.

This view has been supported by 

1- Hamblen et al 5 and 

2- Doherty et al 3

Hamblen et al-

“Almost any abnormality of a joint may be 
responsible indirectly, for the development of osteo 
arthritis- often many years later.”

Doherty et al-

“All the joint tissues (cartilage, bone, synovium, 
capsular ligament, muscles) depend upon each other 
for health and function. Insult to any one tissue 
impacts on the others, resulting in a common O.A. 
phenotype affecting to whole joint.”

Mechanism of Pain Production-

The arthritic pain can arising in bone, articular 
cartilage, synovium or capsule.Let each be 
considered.

1. Bone - It is excluded as the seat of pain because 
pain of the disease starts much before the bone is 
affected.

2. Articular Cartilage- 

“Cartilage has no nerves or blood vessels 4. 

Pain cannot be transmi�ed by an un-innervated 
structure. In practice too it is quite often that pain is 
absent & crepitus is present. So this is also excluded.

3. Synovium-

The synovial membrane has no nerve endings 
& is insensitive to pain.(Kellgren & Samuel 1950; 
Barne�e et. al. 1961)4

So this is also excluded similar to articular 
cartilage.

4. The capsule:-

Having excluded bone, art. cartilage & synovium 
the capsule is the only component left where pain can 
arise.

Pain starts only when knee is moved. For 
example when pt. wakes& tries to get up he feels pain 
(morning pain). In this activity knee flexes and its 
anterior ligament elongates by stretch. In reversal, on 
straightening the leg pain subsides due to extension of 
joint & removal of stretch from its anterior ligament. 
This concludes that the pain of O.A. knee is produced 
by stretch on its thick contracted ligaments.

Contracture develops in the anterior ligament 
where the cause of O.A. is deficient full flexion and in 
posterior part of capsule where the cause is deficient 
full extension.

 SUMMARY

It is a prospective clinical trial of contracture 
correction therapy (CCT) on patients of O.A.knee. 
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A total of 94 patients were chosen & divided in two 
groups. One group of 42 patients was treated with 
various prevalent modalities and the other of 52 with 
CCT only. The constituents of CCT with its mode 
of action have been described alongwith relevant 
photographs.

The CCT is composed of five basic body postures. 
Adoption of which correct the contracted anterior 
or posterior ligaments of knee. After lengthening of 
ligaments there is no painful stretch on them. The 
increased range of movements of the joints cures the 
disabilities.

The details of the patients; their disease, duration 
of CCT given & follow up period have been noted in 
the observation tables.

In discussion etiology, etiogenesis, pathological 
lesions, symptomatology of O.A. knee have been 
described. The therapy has been shown to remove the 
cause & correct the main lesion, responsible for the 
chief symptoms of pain & disability.

CONCLUSION

The CCT is a specific treatment of O.A.Knee. As 
it removes the cause, the disease is cured if applied 
before the cartilages are destroyed. If applied after 
cartilage damage it keeps the disease under control so 
as to make the patient symptom free. The recurrence 
is well prevented if patient can provide a daily dose 
of knee movements from 0º to 145º & 145º to 0º viz full 
range of flexion and full range of extension.

The success rate noted was almost 100%. There 
were no failures or complications. It was effective 
in all the patients including those of advanced 
age, suffering from diabetes mellitus, anaemia, 
hypertension or obesity.

This therapy is not indicated in acute stage of 
O.A. & is less effective in presence of deformity Genu 
Varus (bow knee or convexity laterally). It is easy to 
carry out by the patient himself alone. There is no 
necessity of surgical intervention, manipulation or 
use of any device. No drugs are required except for 
the accompanying disease. The treatment is totally 
cost free.  

As the trial has proved the efficacy of CCT in the 
treatment of O.A. knee its aim is well fulfilled.
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 ABSTRACT

Aim: • To observe the postural variation in segments of the body.

   • To analyze the interrelationships among body segments 

          • To educate  students to maintain healthier posture.

Methodology: Observational study is done with a sample size of 170 adolescent girls of age 18-20 
years studying 1st -3rd year (students), bachelors of physiotherapy included in the study by convenient 
sampling from a physiotherapy college, Neelachal institute of medical sciences, Bhubaneswar, India 
using a posture grid and plumb line. The variation in each segment of the body from ideal posture and 
its interrelationships are obtained by computing mean absolute error and correlation coefficients and 
also student t-test is use to know the significance level.

Results: The result shows greater incidence of significant postural asymmetries and existence of 
interrelationships between segments at 90% significance level.

Conclusion: Study reveals presence of postural variations mainly in neck, shoulder and upper back 
which leads to musculo- skeletal pains in adolescent girls and interrelationships signifies variation in 
one segment leads to strain in the related segment which causes permanent postural deviations.

Keywords: Adolescent girls, postural evaluation, postural variations, segmental interrelations.

INTRODUCTION 

Postural assessments and education are a part 
of physical therapy education and clinical practice. 
The ideal normal upright posture has been proposed 
in early 1990s when it was described as a state 
of balance requiring minimal muscular effort to 
maintain1. Whereas the inadequate posture consists 
of poor interrelations between parts of the body and 
these imperfect interrelations, causes muscle tension 
and shortening, which makes joint movements more 
difficult to achieve2. Childhood and adolescence 
are the most important periods for formation of 
musculoskeletal system and physical problems that 
occur in this phase is determined by many factors 
such as intrinsic and extrinsic factors which influences 

a child’s posture, like that of heredity, environment 
or physical conditions in which the child lives, level 
of physical activity, socioeconomic level, emotional 
factors and physiological abnormalities due to 
human growth and development. Further, postural 
responses to daily demands differ according to 
gender and individual’s skeletal maturity 3.

Children and adolescents of today frequently 
show inactive lifestyle, unhealthy nutritional habits as 
well as media-dominated free time activities. Because 
of the lack of exercise in the daily routine, prevalence 
of insufficient motor fitness and overweight has 
increased during the last decades4. Statistics show 
40–65% of growing children and adolescents show 
postural and motor developmental deficits 5-6. A weak 
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musculature, in particular weak crural and trunk 
musculature not only leads to limited motor skills, 
also increases the danger of spine instabilities as well 
as back pain7.

Critical period in a man’s posture shaping take 
place around 7th year of life and period of pubertal 
spurt; posture is completely shaped during the 
period between 18 and 20 years of life8. In early teens 
and adolescence, especially in girls because of rapid 
growth and also development of secondary sexual 
characteristics, si�ing habits, posture commonly 
deteriorates which leads to faulty posture most 
commonly rounded back9. 

Occupation of a physiotherapist requires 
high physical fitness and properly functioning 
neuromuscular system. Working with patients is 
not always performed in accordance with the rules 
of work ergonomics. Lack of regulation of patient’s 
bed, long-term work in prolonged position and load 
bearded during treatments are merely the examples 
of many inconveniences that physiotherapists have to 
deal during their daily work8. Consequently, students 
in the initial period of their education are endangered 
with postural defects because of incorrect motor 
activity. 

Epidemiological studies have shown high 
prevalence of spinal postural deviations in children 
and adolescents with forward head posture (FHP), 
protracted shoulders (PS), rounded back which can be 
called as Upper cross syndrome (UCS) and is defined 
as "tightness of the upper trapezius, pectoralis major, 
and levator scapulae and weakness of the rhomboids, 
serratus anterior, middle and lower trapezius, and the 
deep neck flexors, especially the scalene muscles9. 

The aim of the study is:

• To analyze and observe postural variations 
in each segment of the body and to find out the 
interrelationship between each segments of the body 
with one another which leads to musculoskeletal 
dysfunctions or impairments in future among 
adolescents girls in a physiotherapy college.

• To aware and educate the students to 
maintain healthier posture. 

MATERIALS & METHODOLOGY

A sample size of 170 adolescent girls of age 18-
20 years studying  1st, 2nd and 3rd year  bachelor of 
physiotherapy were taken in the study after filling 
the informed consent formally in a physiotherapy 
college, Neelachal institute of medical sciences, 
Bhubaneswar, India. Students were asked to be in 
comfortable clothing. A posture grid in which each 
grid measures 10 ×10 centimeters, was approved by 
the ethical commi�ee and a plumb line, which was 
hung on the midline of the grid, are used and the 
students were asked to stand in orthostatic posture 
in reference to plumb line and evaluation is done in 
lateral view 10. The data was collected and represented 
graphically.

STATISTICAL ANALYSIS AND RESULTS

The data collected by evaluating 170 adolescent 
girls for determining changes in body segments we 
computed mean absolute error of each segment of 
the body by using an ideal grade point 10 for normal 
alignment of posture. Student t- test is done to identify 
the significance of the mean absolute error (changes in 
each segment of the body) which is depicted in Fig.1. 
Then calculation of correlation coefficient among 
the segments of the body is done for analyzing the 
interrelationships among the segments of the body 
and t- test is done to determine the significance of the 
interrelationship depicted in Fig.2.

Results shows maximum students are found to 
have postural asymmetries which are deviated from 
the normal ideal postural alignment. The results 
shown in Fig.1 indicate about the changes observed 
in all the segments of the body. Minor changes are 
observed in head, spine, trunk, abdomen, lower back 
and ankle. Moreover, 90% significant changes are 
observed in regions of neck, shoulder and upper back 
of the body. Coming to the interrelationships among 
the segments of the body the results in Fig. 2 shows 
the following:

• A change in head position from ideal posture 
is found to have positive correlation with neck, ankle; 
negative correlation with upper and lower back. 
Significant relationship exists between head and 
ankle at 90% confidence level.

• Changes in neck from ideal posture is having 
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positive correlation with upper and lower back 
regions; negative correlation with trunk, shoulder. 
Significant relationship exists between neck and 
trunk at 90% confidence level.

• Changes in Shoulder symmetry from ideal 
posture are having positive correlation with upper 
back, spine; negative correlation with neck lower back 
and ankle. Significant relationship exists between 
shoulder and upper back at 90% confidence level.

•  Changes in Spine is having positive 
correlation with neck, shoulder, upper back and 
abdomen; a slight negative correlation with lower 
back. Significant relationship exists between spine 
and upper back, abdomen at 90% confidence level.

• Ankle is having positive correlation with 
head, neck; negative correlation with shoulder, lower 
back. Significant relationship exists between ankle 
and head at 90% confidence level.

• Upper back is having positive correlation 
with, neck, shoulder, spine, abdomen; negative 
correlation with lower back, trunk and ankle. 
Significant relationship exists between upper back 
and shoulder, spine at 90% confidence level.

• Trunk is having positive correlation 
with lower back; negative correlation with head, 
neck, upper back, spine and abdomen. Significant 
relationship exists between trunk and neck, lower 
back at 90% confidence level.

• Abdomen is having positive correlation with 
neck, spine; negative correlation with lower back. 
Significant relationship exists between abdomen and 
spine at 90% confidence level.

• Lower back is having positive correlation 
with trunk and neck; negative correlation with head, 
shoulder, upper back, spine and abdomen. Significant 
relationship exists between lower back and trunk at 
90% confidence level.

DISCUSSION

The purpose of the study is to find out the 
postural asymmetries in adolescent girls. Deviations 
were evaluated using posture grid and a plumb line 
hung on the midline of the grid as a reference line. 
Deviations from this reference line observed and 
recorded. Computation of data is done for mean 

absolute error to know the changes in each segment 
of the body from the ideal grade point 10 for ideal 
posture and t-test to identify the changes in the 
body segments, which are significant. To find out 
the interrelationships among the body segments, the 
correlation coefficient obtained and also used student 
t-test to identifying significant interrelationships of 
segments of the body. The above results indicate 
the presence of postural asymmetries and existence 
significant interrelationships among the segments. 
These results also shows the presence of upper cross 
syndrome which is very common in children going to 
colleges and schools carrying heavy bags, or si�ing 
for prolonged time in improper chairs, while using 
computers etc. where lower cross syndrome is very 
less observed in adolescent group taken. In a study 
done by Ross et al.11 commonly, found postural 
asymmetries and their biomechanical relationship 
to one another are the basis of the current postural 
model. Postural symmetry is composed of three 
primary aspects. The first is symmetry of structure 
or anatomic mirror symmetry from right to left and 
visa versa. The second is symmetry of function, as in 
the phrase "symmetrical gait", used to describe equal 
use of the right and left sides of the body. The third is 
symmetry of mass, which is the a�itude of the body 
from front-to-back and side-to-side.

Adolescence girls are generally prone to 
mechanical and societal influences, which are 
responsible for changes in postural alignment and 
develop poor postural habits. Increased thoracic 
kyphosis, protruding head position, and loss of 
shoulder range are induced by slouched si�ing, 
ill-fi�ing school desks, and overloaded backpacks. 
Changes in body image and its development with 
discomfort following growth spurts, particularly 
breast changes, in future leads to shoulder protraction 
and thoracic joint stiffness se�ing the stage for muscle 
imbalance and dysfunction in later stages12.

From book "Clinical Biomechanics: 
Musculoskeletal Actions and Reactions" Williams 
& Wilkins that during adolescent spurt of growth 
changes in body occur to adjust with gravity13. In 
this phase if adaptive mechanisms fail an adolescent 
may face conditions like forward head posture due 
to hyperextension of neck and rounded shoulders, 
slouching of upper back etc. In a study done 
by Petricia et al.1 observed presence of postural 
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abnormalities commonly in regions of head, shoulder 
and upper back leading to musculo-skeletal pain. 

According to Straker et al.14, changes in neck 
postures occurs in many usual si� ing positions 
for prolonged times may cause more fl exed spinal 
posture. According to Penha et al.2, higher incidence 
of postural alterations seen in girls of age 7 and 10 
years of age. Rodrigo et al.15 concludes forward head, 
protracted shoulder and neck pain are common in 
adolescent girls.

Head stabilization in erect position on the body 
within base of support where centre of gravity lies 
between two malleoli of the ankle. This stabilization 
is achieved through ankle synergy, which occurs 
in distal- proximal pa� ern and head stabilization 
strategy in space that occurs in contrast to ankle 
synergy16. 

In a review article done by Magnusson et al.17 it 
is said that extreme forward fl exion of the cervical 
spine causes static contraction of neck and shoulder 
muscles to counteract the weight of the head. This 
extreme angle will show impact on upper trapezius 
muscle, also shows that load on the neck is correlated 
to trunk and head position. Muscle activity is less 
seen when trunk leans slightly backwards and neck 
is vertical.

Habituated slouched posture makes the chest 
goes inside; the shoulders round forward, the upper 
back hunches over (increased kyphotic curve) and 
the shoulder blades (scapulas) rotate/tilt down to the 
front. This posture causes will make the neck fl exors, 
thoracic extensors, shoulder blade stabilizers muscles 
weak  and tightens neck extensors, upper trapezius 
and levator scapulae muscles18.

In a study done by Mary et al.19 it is concluded that 
decreased endurance of trunk muscles is indicated as 
a predictor of occurrence of fi rst time low back pain. 
Neumann et al.20 stated that awkward trunk positions 
during work will lead to low back pain. Therefore, 
a strong relationship exists between trunk and low 
back.

Stephen et al.21 concluded that stability of 
abdominal wall muscles to generate force and change 
length throughout the lumbar spine range of motion. 
In a study done by Dolphus Thacker et al.9 said that 

headaches are a major complication experienced by 
people who demonstrate UCS. 

 Another study by By Kyle Tiefel says upper cross 
syndrome is a problem which will continue in future 
as number of people si� ing at desks and computers 
will increase and physical activity decreases23.

Fig. 1 Mean and mean absolute error for each segment 
of the body from grade point 10 of ideal posture in 
adolescent girls (18-20 years).  Line graph indicates t-
values for changes in the segments of body. For 90% and 
99.9% confi dence level t-value are ±1.65 and ±3.37.

Fig.2 Interrelationships (correlations) among the 
segments of the body in adolescent girls (18-20 years). For 
99.9% confi dence level t-value for correlation coeffi  cient 
is ±0.324.

CONCLUSION

The results of the study shows existence of some 
or the other postural asymmetries in adolescent girls 
mostly in head, neck, shoulders and upper back 
because of changes in activities like increase in their 
study time, while dealing patients and prolonged 
si� ing in class rooms. So an education program on 
awareness of postural changes which occurs during 
adolescence which in future can lead to musculo- 
skeletal pains is to be conducted. Simple postural 



194        Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3                 Indian Journal of Physiotherapy and Occupational Therapy. July-Sept. 2016, Vol. 10, No. 3      195

exercises, optimal positions of posture while dealing 
with patients are to be encouraged by the students.
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INTRODUCTION 
In the geriatric community, more than one third of the 

community-dwelling individuals aged 65 and above have 

tendency of falls at least once a year.
1
 The severity of risk 

of fall increases with ageing and the number of injuries 

and injurious falls strongly risk of leads to admission in a 

nursing home.
2 India is the second most populous country 

in the world for the geriatric population.
3

there are various changes which occurs in the body such 

as impaired cognitive function, decline in sensory, visual, 
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In the geriatric community, more than one third of the 

65 and above have 

The severity of risk 

of fall increases with ageing and the number of injuries 

and injurious falls strongly risk of leads to admission in a 

India is the second most populous country 
3
 Due to aging, 

there are various changes which occurs in the body such 

as impaired cognitive function, decline in sensory, visual, 

vestibular, somatosensory input, motor responses and 

musculoskeletal systems that r

muscle strength in lower limb that contributes to postural 

instability and results in the fall.

interventions to improve balance and gait in the geriatric 

population.
5,6

Wobble board exercises are used to improve 

balance in older people. Wobble board exercise provides 

information about the motor strategies (i.e., ankle, hip, 

and stepping strategies) and associated with muscle 

activation patterns that result when a person is standing 

on a wobble board surface, that une

tilts, which stimulates proprioception on the ankle joint 

strategy.
7
 The mirror-feedback technique is useful in the 

training of upright postural control.

using visual feedback has been used in treating the 

geriatrics for improving balance.
9

training showed significant improvement in standing 

balance in an elderly population.

conducted by using wobble board exercises and mirror 

feedback exercise improve balance. But there is 

of literature which compares these treatment options to 

improve balance and gait in the geriatric population. 
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Ageing is a physiological process accompanied by functional, morphological, biochemical and 

psychological changes. In geriatric populations there is deterioration in balance, postural control and gait due to impaired 

in sensory, visual, vestibular, somatosensory input, motor responses, and musculoskeletal 

To study the effect of wobble board exercises with 

33 healthy individuals above the 

age of 60 years were recruited. Participants were participated in wobble board with mirror feedback exercise. A 15 

Outcome measure used were Berg balance scale (BBS), Activities 

timed up and go test (TUG) andDynamic Gait Index (DGI). Results: The significant 

Conclusion: The wobble board 

vestibular, somatosensory input, motor responses and 

musculoskeletal systems that results in decrease of 

muscle strength in lower limb that contributes to postural 

instability and results in the fall.
4 There are various 

interventions to improve balance and gait in the geriatric 

Wobble board exercises are used to improve 

ance in older people. Wobble board exercise provides 

information about the motor strategies (i.e., ankle, hip, 

and stepping strategies) and associated with muscle 

activation patterns that result when a person is standing 

on a wobble board surface, that unexpectedly translates or 

tilts, which stimulates proprioception on the ankle joint 

feedback technique is useful in the 

training of upright postural control.
8 

Balance training 

using visual feedback has been used in treating the 
9 Wobble board exercise 

training showed significant improvement in standing 

balance in an elderly population.
11

 Studies have been 

conducted by using wobble board exercises and mirror 

feedback exercise improve balance. But there is a paucity 

of literature which compares these treatment options to 

improve balance and gait in the geriatric population. 
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Hence, the aim of the study is “to compare the Effect of 

wobble board exercise with mirror feedback for balance 

and gait training in geriatric population.” 
 

METHOD AND MATERIALS 
In this comparative study the geriatric subject staying at 

the old age home were recruited. The purpose of the study 

was explained to the 43 volunteers (Figure I) participated 

in this study, which was reviewed and approved by the 

Institutional ethics committee. Before the 

commencement, participants were informed about the 

study and the written consent was taken from each of 

them. Inclusion Criteria - apparently healthy individuals 

of 60 years and above, able to understand simple 

commands, walk and perform their ADL’s. Exclusion 

Criteria - lower limb fracture or surgery, the use of a 

walking aid or foot orthosis, auditory, ocular and 

vestibular problems, head trauma with or without loss of 

consciousness and strokes. 
 

 
Figure 1: Flow Chart of the study 

Material used: Wobble Board, Mirror and Mat.  

Procedure: 43 patients were screened and 33 were 

recruited from 2 old age homes and geriatric population 

in and around Belagavi city. The general evaluation was 

done for all the participants.  

 

 

 

 

Intervention: 

The subjects received wobble board exercises with mirror 

feedback Anterior-posterior cycles, Medial-lateral cycles 

for 12 sessions for 15 minutes, 6 days a week for 2 

weeks. 
12

(Figure II). The intervention has given at 2 old 

age homes of Belagavi City. 

 

 
Figure 1: Participation performing Wobble board Exercise with 

mirror feedback. 

Outcome Measure 
The Berg Balance Scale assesses for static and dynamic 

balance. It is a 14 item scale with a total score of 56, 

Individual scores: 41-56 has low fall risk, 21-40 medium 

fall risk and 0 –20 high fall risk.
13 

Timed Up and Go test 

is a tool identify basic mobility skills of frail elderly 

persons. Scores of ≥ 13.5 seconds predict falls in 

community-dwelling frail elders, Scores of ≥ 30 seconds 

correspond with functional dependence in people with 

pathology.
14 

Activities-specific balance confidence scale, 

measures the functional balance, will also predict over 

confidence or under confidence about falling. Scoring is 

done on the Ordinal scale has 16 items (score 0-1600 

possible).
15 

The Dynamic Gait Index (DGI) was used for 

predicting likelihood of falls and walking ability in older 

people. Scoring ranging from 0-3, “0” indicates the 

lowest level of function and “3” the highest level of 

function with a total score of 24.
16

 The Star Excursion 

Balance Test (SEBT) is a dynamic balance test that 

requires strength, flexibility, and proprioception. The 

direction is measured in Anterior, Anteromedial, Medial, 

Posteromedial, Posterior, Posterolateral, Lateral, 

Anterolateral.
17 

Statistical Analysis 
The statistical analysis was done by using SPSS 20 

Software, various measures such as mean, SD and the test 

of significance for comparison between age, height, 

weight and BMI using paired and unpaired ‘t’ test. Pre 

and post outcomes of BBS, ABC, DGI, TUG and SEBT 

was done using paired t test and between the groups 

analysis was done using an unpaired t test. 
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RESULT 
A total of 33 participants were 8 males and 25 females mean age was 74.70 ± 8were recruited in the study (Table
 

Table 1: 

Variables 
Wobble board

Mean 

Age 74.70 

Weight 57.24 

Height 1.53 

BMI 24.55 

*p<0.05 
The outcome of berg balance scale, Active

statically significant. The improvement was marked in the Berg balance scale in 

balance confident scale in group A -33.15%, in the timed up and go test in 30.50% and in the Dynamic gait Index

29.36%. 
 

Table 2: Pre and posttest Comparison for Berg Balance Scale (BBS), Active

MEASURE PRE TEST

BBS 43.03 ± 6.75

ABC SCALE 54.03 ±18.44

TUG 17.09±6.39

DGI 16.00±3.82

Figure 1: Comparison with respect to pretest and posttest of Berg Balance Scale

 

Figure 2: Comparison with respect to pretest and posttest of Active

 

0.00

10.00

20.00

30.00

40.00

50.00

60.00

0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00
90.00

M
e
a
n
 v
a
lu
e

Gaurav C Mhaske, Sanjiv Kumar 

 International Medical Journal, ISSN: 2348-2516, EISSN: 2348-1897, Volume 3, Issue 11 November 2016

A total of 33 participants were 8 males and 25 females mean age was 74.70 ± 8were recruited in the study (Table

Table 1: Demographic Data of the participants 

Wobble board Computer Gaming System 
t-value p-value

Std. Dev. Mean Std. Dev. 

8.91 69.18 6.77 2.8317 0.0062*

11.79 66.48 11.27 -3.2549 0.0018*

0.09 1.62 0.07 -4.3271 0.0001*

4.18 25.52 4.43 -0.9102 0.3661

The outcome of berg balance scale, Active-specific balance confidence, Dynamic Gait Index and Star extrusion scalewas 

statically significant. The improvement was marked in the Berg balance scale in -13.52%, in the Active 

33.15%, in the timed up and go test in 30.50% and in the Dynamic gait Index

Pre and posttest Comparison for Berg Balance Scale (BBS), Active-specific balance confidence (ABC) and Dynamic Gait Index (DGI)

PRE TEST POST TEST DIFFERENCE 
PAIRED t 

test 
p Value

43.03 ± 6.75 48.85 ± 5.23 5.82 ± 3.25 -13.52% 0.0001*

54.03 ±18.44 71.94±14.5 17.91±9.44 -33.15% 0.0001*

17.09±6.39 11.88± 3.95 5.21±3.57 30.50% 0.0001*

16.00±3.82 20.70±2.80 4.70±1.90 -29.36% 0.0001*

 
Comparison with respect to pretest and posttest of Berg Balance Scale 

 
Comparison with respect to pretest and posttest of Active-specific balance confidence scores

Pretest Posttest
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A total of 33 participants were 8 males and 25 females mean age was 74.70 ± 8were recruited in the study (Table-1) 

value 

0.0062* 

0.0018* 

0.0001* 

0.3661 

specific balance confidence, Dynamic Gait Index and Star extrusion scalewas 

13.52%, in the Active – specific 

33.15%, in the timed up and go test in 30.50% and in the Dynamic gait Index-

specific balance confidence (ABC) and Dynamic Gait Index (DGI) 

p Value 

0.0001* 

0.0001* 

0.0001* 

0.0001* 

specific balance confidence scores 
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Figure 3: Comparison with respect to pretest and 

Figure 4: Comparison with respect to pretest and posttest of 

 

DISCUSSION 
In this study, the effect of Wobble board exercise with 

mirror feedback for balance training and gait in Geriatric

population was investigated.The berg balance scale is the 

standard scale to measure balance in Geriatric population. 

A study conducted on 199 patients aged 60 and older on 

the effectiveness of an enhanced balance training program 

in improving mobility and well-being, concluded that 

Berg Balance Scale (BBS) score of less than 45 has 

improved mobility and reduce falls in geriatric patients 

after a 6 weeks enhanced balance training consisting of a 

series of repetitive tasks of increasing difficulty specific 

to functional balance.
18

 In present study BBS was used 

and its found that the score improvement in pre to post 

comparison, score were more and less similar that of the 

study mention above. The change in the score is due to 

the improvement occurring in the strength of lower 

extremity. The effects of wobble-board training on ability 

to discriminate between different extents of ankle 
inversion movements on 20 elderly healthy of aged 

groups 65 to 85 years for 5-week wobble-

intervention was given. They conclude that training with 

a wobble board provides and improves the ability of 

movements into ankle inversion on to discriminate 

different degrees of ankle inversion.
19

 

conducted on 22 healthy elderly on balance training on 

the wobble boards which Randomly 11 subjects were 
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Comparison with respect to pretest and posttest of Timed up and Go Test scores

 
Comparison with respect to pretest and posttest of Dynamic Gait Index scores

In this study, the effect of Wobble board exercise with 

mirror feedback for balance training and gait in Geriatric 

population was investigated.The berg balance scale is the 

standard scale to measure balance in Geriatric population. 

A study conducted on 199 patients aged 60 and older on 

the effectiveness of an enhanced balance training program 

being, concluded that 

Berg Balance Scale (BBS) score of less than 45 has 

improved mobility and reduce falls in geriatric patients 

after a 6 weeks enhanced balance training consisting of a 

series of repetitive tasks of increasing difficulty specific 

In present study BBS was used 

and its found that the score improvement in pre to post 

comparison, score were more and less similar that of the 

study mention above. The change in the score is due to 

trength of lower 

board training on ability 

to discriminate between different extents of ankle 
inversion movements on 20 elderly healthy of aged 

-board exercise 

They conclude that training with 

a wobble board provides and improves the ability of 

movements into ankle inversion on to discriminate 

 Another study 

conducted on 22 healthy elderly on balance training on 

oards which Randomly 11 subjects were 

allocated in training group and control group. Result after 

9 weeks was found that standing time on a wobble board, 

standing time on a balance mat, and maximum 

displacement distance of anterior

pressure in the training group were significantly greater 

than those of the control group. The results suggest that 

wobble board training is effective for geriatric people to 

improve their standing balance.
20

conducted to the present study 

stand on the wobble board for 2 session, But they showed 

improvement in balance by standing on the wobble board 

with balance mat and showed improvement in the balance 

on the outcome measure. ABC scale measures the 

functional balance and also assesses confidence level 

among participants. In present study in group A showed 

improvement in balance confidence and was found 

statistically significant. Wobble board training is effective 

for elderly people to improve their standing balance, 

which they frequently control their center of gravity and 

maintain a standing posture on unstable surface 

conditions.
21 Timed Up and Go test was used for basic 

mobility skills of frail elderly persons. In present study, 

group A showed statistically sign

Timed Up and Go scores. A comparative done on the 

effectiveness of conventional balance exercise training 

program and Swiss ball exercise training program on 

balance function in the geriatric population. Found that 
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posttest of Timed up and Go Test scores 

Dynamic Gait Index scores 

allocated in training group and control group. Result after 

9 weeks was found that standing time on a wobble board, 

standing time on a balance mat, and maximum 

displacement distance of anterior-posterior center of 

sure in the training group were significantly greater 

than those of the control group. The results suggest that 

wobble board training is effective for geriatric people to 
20

 In the similar study 

 participant had fear to 

stand on the wobble board for 2 session, But they showed 

improvement in balance by standing on the wobble board 

with balance mat and showed improvement in the balance 

on the outcome measure. ABC scale measures the 

e and also assesses confidence level 

among participants. In present study in group A showed 

improvement in balance confidence and was found 

statistically significant. Wobble board training is effective 

for elderly people to improve their standing balance, by 

which they frequently control their center of gravity and 

maintain a standing posture on unstable surface 

Timed Up and Go test was used for basic 

mobility skills of frail elderly persons. In present study, 

group A showed statistically significant reduction in the 

Timed Up and Go scores. A comparative done on the 

effectiveness of conventional balance exercise training 

program and Swiss ball exercise training program on 

balance function in the geriatric population. Found that 
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Timed up and go test showed significant change in 

balance in both the groups.
22 

The improvement in the 

timed up and go test may attribute to improvement in 

muscle strength and flexibly among elderly individuals. 

The Dynamic Gait Index (DGI), with the goal of 

assessing and documenting the capacity to changes in gait 

in response to changes in the demands of certain tasks, 

among in the elderly with balance impairment. In present 

study in group A the mean pre to post-test showed there 

was statistically significant improvement. Study 

conducted on 22 healthy elderly on balance training on 

the wobble board exercise, they suggested that wobble 

board training is effective for geriatric people to improve 

their standing balance.
23

 A another study suggest that 

wobble board exercise improve the strength in lower 

extremity. This can improve walking comfortable- and 

fast-speed walking. Mirror feedback is a rehabilitation 

approaches that provides participant with visual 

biofeedback through the use of mirror reflected body 

image. Study shows that Mirror feedback improve 

postural incapacities.
24,25

 Results of our study has shown 

the improvement by using mirror feedback while doing 

wobble board exercise. This provides the information 

about the posture when standing on the wobble board, 

participated was trying to balance themselves on the 

wobble board by using Mirror feedback which gives the 

external feedback to control the posture in the upright 

standing position on the wobble board. The study suggest 

that mirror feedback provided to participants for 

maintaining the body in the upright position and it also 

increases the effectiveness of postural control in geriatric 

persons in the Mediolateral direction and lower risk of 

falling.
26

 The study was several limitations. The follow 

up done was for a short duration due to unwillingness of 

subjects to participate in the study. The participants were 

also dependent on others for transportation. Hence, the 

participants were reluctant for a longer follow-up.  

 

CONCLUSION 
The wobble board exercise with mirror feedback in 

enhancing balance and gait in the geriatric population. A 

long term follow up can be carried out with a similar type 

of study. The transport issues can be rectified by 

conducting a Community Base Study. 
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Abstract: Background and Purpose: There is paucity of comparison between the effect of neural mobilization and kinesio 

taping in reducing pain on sciatica although individual approaches have shown to reduce pain. We compared the effect of 

neural mobilization and kinesio taping on pain and quality of life in subjects with sciatica. Methods: 30 subjects with sciatica 

participated in this randomized clinical trial. Subjects were randomly allocated into neural mobilization or kinesio taping 

groups. Outcomes included Visual Analogue Scale (VAS), Sciatica Bothersomeness Index (SBI) and Modified Oswestry Low 

Back Pain Questionnaire (MODQ). Results: Although both neural mobilization and kinesio taping were effective in reducing 

pain and improving quality of life, neural mobilization showed statistically significant result than kinesio taping in Visual 

Analogue Scale and better results among other scales. Discussion and Conclusions: The results of this study show that 

although both neural mobilization and kinesio taping are helpful in reducing pain and improving quality of life in sciatica, 

neural mobilization is more effective compared to kinesio taping. 

Keywords: Sciatica, Neural Mobilization, Kinesio Taping, Pain, Quality of Life 

 

1. Introduction 

Radicular pain in the distribution of the sciatic nerve, 

resulting from herniation of one or more lumbar 

intervertebral discs, is a frequent and often debilitating event. 

The lifetime incidence of this condition is estimated to be 

between 13% and 40%[1]. It is an often disabling and painful 

condition which is a major cause of disability, work loss and 

presentation to health-care[2]. It is usually caused by 

biomechanical strains[3], disc herniation[4] and 

morphological abnormalities of intervertebral disc[5]. There 

is huge physical and economic impact due to sciatica[6]. 

Various interventions that reduce the sciatica symptoms have 

been identified which includes both surgical and non-surgical 

methods[7]. Most common medical management is epidural 

steroid injection[8] whereas surgical management is done by 

lumbar spine operation[9]. Several randomized controlled 

trials comparing surgical and non-surgical interventions to 

reduce the sciatica symptoms have been conducted. But 

improvement in the patient’s predominant symptom and 

work and disability outcomes were similar regardless of 

treatment received[10,11]. Kinesio taping and neural 

mobilizations are two commonly used modes of treatment for 

sciatica[12]. Though both these treatments are seen to be 

effective in reducing the symptoms of sciatica, comparative 

study between these two techniques is lacking. 

With regard to the paucity of trials comparing the effect of 

neural mobilization and kinesio taping, the purpose of this 

study was to compare their effects in reducing pain and 

seeing the effect in quality of life in peoples with sciatica. We 

hypothesized that either both treatment will be equally 

effective or one will be superior to other. 

2. Methods 

2.1. Design Overview 

A randomized clinical trial of 2 week neural mobilization 

and kinesio taping was conducted over 3 months period from 

November 2015 to January 2016. Participants were recruited 
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from Tertiary Health Care Hospital. Subjects participated in 

an assessment session, followed by random allocation to 

either of the groups by envelope method. Both neural 

mobilization and kinesio taping group were given treatment 

for 3 times a week for 2 weeks. Sensory TENS was given to 

both groups of patients. All subjects were reassessed after 2 

weeks. 

2.2. Participants 

Thirty five subjects with sciatica (SLR +ve for <=70°) 

who were referred by Neuro medicine department for 

treatment of Sciatica were recruited. All patients were in on-

medication state for reducing pain during enrollment, 20-60 

years of age, both males and females with pain radiating up 

to the sole of foot and Visual Analogue Scale score greater 

than 5. Subjects were excluded if they had history of recent 

trauma to lower limb, associated neurological symptoms like 

foot drop, Spondylolisthesis, Cancer, SI joint dysfunction and 

cognitive impairment. 

2.3. Ethical Review 

All participants signed informed consent approved by 

KLEUIPT’s Institutional Review Board. All work was done 

in accordance with declaration of Helsinki (1964). This 

clinical trial was conducted in between November 2015 and 

January 2016. 

2.4. Randomization 

Subjects were randomly allocated to either of the groups 

by envelope method. The person responsible for pre/post 

testing remained blinded to group assignment. 

2.5. Intervention 

During the treatment session, subjects were either given 

neural mobilization or Kinesio taping by the same therapist. 

The treatment was given thrice a week with one day interval 

with rest on Sunday’s. To ensure an adequate level of 

treatment all sessions for all participants were given in 

hospital setting only with proper instructions given to both 

patient and attender of Kinesio taping group not to apply any 

lubricant and Soap in the area of Tape. Cotton Kinesiology 

tape named ‘Nano Tape’ was used for taping group with tape 

applied from sole on the lateral area till L3 spine throughout 

the course of Sciatic Nerve. For Neural Mobilization group 

Grade 4 Maitland mobilization for all branches of sciatic 

nerve i.e. Tibial, Common Peroneal, Sural, and Saphenous 

Nerve by taking the foot into Dorsiflexion, Plantarflexion 

and Inversion, Dorsiflexion and inversion and Dorsiflexion 

and Eversion respectively was given. Sensory TENS (Sl no. 

TG 1446, Manufacturer: Technomed electronics) of 

frequency 4 Hz and pulse duration 0.1s was given to both 

group of subjects for 15 minutes after the initial treatment. 

 

Figure 1. Consort Diagram. 
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Table 1. Characteristics of Participants. 

Parameter Neural Mobilization Kinesio Taping 

Age (y) 32 ± 12.47 43.34 ± 13.12 

Weight (kg) 59.93 ± 13.08 52.71 ± 8.34 

Height (m) 1.59 ± 0.07 1.59 ± 0.08 

BMI 23.54 ± 3.94 20.70 ± 2.66 

2.6. Outcomes 

2.6.1. Pain 

Subjects from both groups were assessed for pain using 

Visual Analogue Scale (VAS). The recordings were taken 

before starting the treatment and after the treatment session 

of 2 weeks. Patients were asked to mark their pain on a 

straight horizontal line with 0 marked at the beginning of line 

and 10 marked at the end point. Subjects were explained that 

the marking were in increasing order of the pain. It is a valid, 

reliable and responsive scale.[13]
 

2.6.2. Bothersomeness of Sciatica 

Bothersomeness of Sciatica was measured by 

Bothersomeness of Sciatica Scale (SBI). It is a 6 point scale 

consisting the four components of sciatica i.e. Leg pain, 

Numbness or Tingling in leg, foot or groin, Weakness in leg 

and Foot and Back or Leg Pain while sitting. Subjects were 

asked to tick in one of the point for each component. SBI has 

extremely good reliability and Validity[14]. 

2.6.3. Quality of Life 

It was measured by using Modified Oswestry Low Back 

Pain Questionnaire (MODQ). It is a scale consisting 10 

sections. Each section has 6 points in increasing order of 

severity. Subjects ticked in one point for each section. 

MODQ has good reliability and validity[15]
. 

2.7. Statistical Analysis 

Normality of pre and posttest scores of various variables 

was measured by Kolmogorov-Smirnov Z test. All p values 

obtained were more than 0.05. As the pre and posttest scores 

of various variables did not follow a normal distribution, 

non-parametric tests were applied. Comparison of neural 

mobilization and taping groups with respect to VAS, SBI and 

MODQ scores at pre and posttest were done by Mann-

Whitney U test. Analysis of the data was carried out using 

SPSS software, Version 20. 

3. Results 

Thirty patients with Sciatica were enrolled and 28 

completed their study. 1 patient withdrew as he went to his 

native place and other one did not come for post testing. 

Seventy one percent of participants were female with the 

mean age 41. 

Comparison between neural mobilization and taping 

groups with respect to VAS, SBI and MODQ were done by 

Mann-Whitney U test. There were statistical difference seen 

in all three scales but significant difference (p< 0.05) was 

seen only in VAS. The mean VAS score reduced from 7.50 to 

4.60 in neural mobilization group and 7.36 to 5.59 in Kinesio 

taping group whereas the mean SBI score reduced from 7.50 

to 4.60 in neural mobilization group and 12.50 to 9.14 in 

taping group. Also the MODQ scores showed the similar 

trend of results. Here the score reduced from 39.86 to 24.71 

in neural mobilization group and 40.14 to 29.50 in taping 

group. 

Table 2. Comparison of Neural Mobilization and Kinesio Taping with respect to VAS, SBI & MODQ scores. 

Neural Mobilization Kinesio Taping 

 Pre- Test Post Test P Pre Test Post Test P P Value of difference 

VAS Scores 7.50 ± 1.26 4.60 ± 1.20 0.5053 7.36 ± 1.42 5.59 ± 1.47 0.1078 0.0244 

SBI Scores 12.21 ± 4.66 7.79 ± 3.12 0.9817 12.50 ± 4.45 9.14 ± 3.92 0.4082 0.1611 

MODQ Scores 39.86 ± 15.54 24.71 ± 11.68 0.8542 40.14 ± 12.90 29.50 ± 11.26 0.1983 0.1078 

 

There was only one adverse effect noticed during the 

treatment period. Pain was noticed in neural mobilization 

group immediately after the treatment which subsided 

maximally within a day. 

4. Discussion 

This study compared the effect of neural mobilization and 

kinesio taping on pain and quality of life in 28 subjects with 

Sciatica. The results of this study show that neural 

mobilization was more effective compared to Kinesio taping 

in reducing pain and improving quality of life in subjects 

with sciatica suggesting that the preference should be given 

to neural mobilization over kinesio taping. Neural 

mobilization belongs to manual therapy methods which deal 

with the nervous tissue and the tissues surrounding the 

nervous system which substantially restore the plasticity of 

the nervous system i.e. the ability to move structures that 

surround the nerve tissue, and restore the ability of nerve 

tissue to tension and stretch. Normalizing the 

neuromechanics is considered as the main goal of neural 

mobilization therapy. Kinesio taping uses the sensory impact 

of the patch on the body in order to run compensation  

abilities. Previous studies have shown that neural 

mobilization and kinesio taping are effective in reducing the  

sciatica symptoms [16]. The effect of kinesio taping therapy 

on sciatic patients in pregnancy showed the decrease in 

sciatic symptoms [17]. Kinesio tape also helped in decreasing 

recalcitrant chronic low back and leg pain [18]. Kinesio tape 

proved to be effective in holistic physiotherapy for low back 

pain [19]. Also the efficacy of neural mobilization in sciatica 

was studied and it was seen to be effective in increasing 
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range of motion at hip and decreasing pain thus reducing the 

symptoms of sciatica[20]. A single-case design provided a 

measure of scientific support for the use of neural 

mobilizations among patients presenting with lower 

extremity neurogenic pain disorders[21]. But the study 

comparing these two techniques was lacking 

The results of this study show that neural mobilization 

technique was more effective than kinesio taping in reducing 

the symptoms and improving the quality of life in persons 

with sciatica. 

The mean age, height and BMI were similar in both the 

groups with slight difference in height. The female 

participants were more compared to the male participants but 

the ratio was equal in both the groups. The difference of 

within groups was significant when comparing both the 

groups. Interestingly, the BMI was significant in between the 

groups. 

Comparison of neural mobilization and taping groups with 

respect to VAS score showed the significant reduction of pain 

in neural mobilization group. This could be due to 

instantaneous pain relief noted among the subjects of Neural 

mobilization group and also as few subjects applied soap or 

lubricant in the area of tape despite cautioning them not to. 

Although no significant group difference was noted in SBI 

scores there was significant reduction of scores in neural 

mobilization group than in taping group. The within group 

difference was significant for both the groups. This can be 

due to the fact that though neural mobilization was able to 

reduce leg pain, numbness or tingling and back or leg pain 

while sitting components it had very less effect on weakness 

in the leg component. Also there was significant 

improvement in quality of life of subjects in terms of lower 

MODQ. The questionnaire has 10 sections and few sections 

in the questionnaire could not show any improvement 

compared to others. This could be due to small duration of 

intervention and a follow up of the subjects need to be done 

to check the carry over effect of the intervention on quality of 

life. It was observed that sections of pain intensity, personal 

care, sitting, standing and sleeping showed improvement 

compared to the other sections of questionnaire. A statistical 

analysis between the sections was not done which can be 

considered as a limitation of the study. 

There were few other limitations in this study including 

small sample size. Despite a small sample, significant 

improvements were seen in both the groups. The account of 

dosage of medications for pain relief was not taken. Although 

full details about the scales were given yet the result relied on 

patients report. 

5. Conclusions 

These results showed that neural mobilization technique was 

more effective than kinesio taping in reducing the symptoms 

and improving the Quality of Life in persons with sciatica 
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Introduction
Stroke is the third leading cause of death after heart disease and 

cancer [1,2]. The estimated adjusted prevalence rate of stroke ranges 
84-262/1,00,000 in rural and 334-424/1,00,000 in urban areas. The 
incidence rate is 119-145/1,00,000 based on the recent population based 
studies [3]. The incidence of stroke is age related; relatively uncommon 
before 50 but doubling each decade after the age of 55 [2]. Spasticity is a 
common symptom after stroke, arising in about 90 percent of patients, 
and usually occurs within the first few days or week [4,5]. Spasticity 
in UMN syndrome occurs predominately in anti-gravity muscles [6,7]. 

Hemiparetic patients with associated spasticity have shown four fold 
higher cost for health care and significantly impaired functioning and 
lower health related quality of life (HRQOL) compared to hemiparetic 
patients without spasticity [8,9]. Drugs that are usually prescribed to 
manage spasticity have potential side effects like weakness, drowsiness, 
gastric distress, nausea, sedation etc. If all of these measures fail, other 
treatment approaches like botulinum toxin injections, neurolysis, 
phenol blocks, intrathecal administration of baclofen are tried. 

Anxiety, depression, aggression, and emotional liability are 
commonly seen in subjects with hemiplegia. Depression is common 
after stroke, developing in around 30%-40% of subjects with hemiplegia. 
Stress and depression has been found to be associated with spasticity 
and quality of life post stroke. Quality of life scores have shown to be 
reduced in stroke survivors [10-13] significant factors being spasticity 
[11,14] and depression [12,15] that follow the cerebrovascular accident.

Music therapy can be defined as the clinical and evidence based 
use of music interventions to accomplish individualized goals within 
a therapeutic relationship. Music therapy interventions include: 
improvisation, receptive music listening, song writing (composition), 

Abstract
Background and purpose: Spasticity is a common impairment in hemiplegia arising in about 90% of the patients, 

which leads to various direct or indirect secondary impairments. Various studies have shown the association between 
depression, spasticity and quality of life in hemiplegic patients. Music therapy yet not very popular in physical therapy 
practice but evidences suggest its influence on different determinants of health viz. depression, anxiety, blood pressure 
and heart rate. Hence this study was conducted in attempt to study the effects of music therapy on spasticity, functional 
independence and quality of life in hemiplegic subjects.

Methods: 20 subjects with hemiplegia were enrolled in a 3 days randomized controlled trial. They were randomly 
allocated into (1) Experimental group, receiving music therapy and conventional treatment or (2) Control group, 
receiving only conventional treatment. Both the groups received treatment for 3 days (a session per day). Outcome 
measures were primarily spasticity and secondarily functional independence and quality of life.

Results: Participants in both the groups showed significant (P<0.05) reduction in the level of spasticity in all the 
group of muscles. There was significant (P<0.05) improvement in Functional Independence Measure and Stroke 
Specific Quality Of Life scores in both the groups. None of the variables yielded significant (P<0.05) difference when 
compared between the groups.

Discussion and conclusion: Although not found statistically significant, but clinical impressions point to the mild 
complementary effects of music therapy on spasticity and subsequently on functional independence and quality of life.
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lyric discussion and music performance. Music is used as a tool to 
develop individuality, communication, and social skills, sense of 
confidence, motivation and self-expression; as well as to enhance well-
being and quality of life for people of all ages with a range of needs 
and challenges. Classical music has been found to have various positive 
effects such as relaxation, mood elevation, reduction in fatigue, sadness 
and tension [16]. In patients awaiting various medical and surgical 
procedures, music therapy has shown to relieve anxiety and stress 
and reduce pain and muscle tension levels and significant change in 
physiological parameters (vascular constriction, heart rate and finger 
skin temperature) has been documented [17-19]. A study demonstrated 
increment in subject pain control, physical comfort and relaxation 
after single session of music therapy [20]. Music therapy has also been 
credited for improvements in motor function in stroke patients [21]; 
growth enhancement and reduction in heart rate in premature infants 
in NICU [22]; significant reduction in acute procedural pain, anxiety 
and muscle tension in subjects undergoing burn dressing change 
[23]; Music therapy is cost effective, easy to administer and does not 
require sophisticated equipments and skills. However there is paucity of 
literature relating to the effect of music therapy on spasticity, functional 
independence and quality of life in subjects with hemiplegia. 
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Therefore, the purpose of this study was to examine the effects of 
music therapy on spasticity, functional independence and quality of 
life. The hypotheses were that subjects given music therapy additionally 
would exhibit significant improvement in spasticity, functional 
independence and quality of life.

Methods
Study design

This study used a randomized controlled design to study the 
influence of music therapy when administered additionally to the 
conventional treatment of spasticity. Approval of the project was 
obtained from the Ethical Committee of KLE Institute of Physiotherapy. 
Institutionally approved written consent was obtained prior to the 
study participation. Participants after their enrollment were randomly 
allocated into either (1) Experimental group, receiving music therapy 
and conventional treatment or (2) Control group, receiving only 
conventional treatment. 

Participants

Participants of either sex with hemiplegia were recruited from 
secondary and tertiary health care centers in Belagavi, Karnataka. 
Subjects were included if they were suitable according to following 
criteria (1) age group: 40-70 years, (2) diagnosis of first ever stroke, (3) 
MAS grade 1 or more than 1, (4) Mini Mental State Examination score 
more than 24 and (5) cooperative and willing to participate. Subjects 
were excluded if they had (1) unilateral or bilateral hearing impairment, 
(2) sensory or motor aphasia, (3) any other neurological involvement 
and (4) hemisection of spinal cord.

Primary outcome

Spasticity was determined using Modified Ashworth Scale (MAS) 
grading. Six different groups of muscles (3 in upper limb namely 
shoulder adductors, elbow flexors and pronators and 3 in lower limb 
viz. hip adductors, knee extensors and ankle plantar flexors) were 
evaluated in order to assess the generalized effect of the intervention. 
The MAS has demonstrated high level of inter-rater reliability. One 
study showed that Kendall’s tau correlation between the raters’ grade 
was 0.847 (p<0.001) [24].

Secondary outcome

Additionally, functional independence and quality of life was 
assessed to record any change in response to the treatment.

Functional independence was assessed using Functional 
Independence Measure (FIM). This scale includes physical and 
cognitive domains of function. 18 items are evaluated and rated from 
1-7 on 7 point ordinal scale. The FIM has demonstrated high levels of 
intra-rater (0.95) and inter-rater (0.95) reliability [25].

Quality of life was measured quantitatively using Stroke Specific 
Quality of Life scale (SSQOL). SSQOL is a 49 item questionnaire 
covering 12 aspects of quality of life. Each item is rated from 1-5 on a 5 
point Likert type scale. 

Procedure

First encountered 20 eligible patients were involved in the study. 
They were randomly allocated into any of the two groups either group 
A (10) or group B (10) using envelope method. All the participants 
underwent pre-intervention assessment for the level of spasticity, 
functional independence and quality of life. The same variables were 

evaluated again after the final treatment session. The protocol lasted 
for 3 days for both the groups (a session per day for 3 consecutive 
days). Subjects assigned to group A received music therapy additional 
to the conventional treatment; those assigned to group B received 
only conventional treatment. Music therapy included 30 minutes of 
receptive listening to the relaxing music composed by the fusion of 
Eastern classical instrumental pieces delivered via Philips SBCHL 
140/98 over the ear headphone played on Sony Ericsson W8 android 
phone (in the range of 50-65 db) prior to the conventional treatment 
session. Conventional treatment included (1) Inhibitory techniques 
(slow stroking, prolonged icing, prolonged pressure) to the 
hypertonic group of muscles, (2) facilitatory techniques (quick icing, 
fast stroking) to the muscle groups opposite to the hypertonic group, 
(3) Weight bearing exercises for both upper and lower extremities 
(sitting with weight bearing through upper extremities, plantigrade 
position and weight shifts in plantigrade position, (4) Prolonged 
stretching (through positioning) and (5) Rhythmic rotation, slow 
rocking movements. The conventional treatment lasted for around 
30-45 min.

Data analysis

Data were analyzed using SPSS software. Descriptive statistics were 
calculated for all the variables and participant characteristics. Mean and 
standard deviations were calculated for the level of spasticity, functional 
independence and quality of life measured pre and post intervention 
for both the groups. Baseline value of each variable was measured 
and compared between the groups using Mann-Whitney U test. Post-
intervention values of the variables were measured and within group 
comparison was made using Wilcoxon matched pairs test and between 
group comparison was made using Mann Whitney U test. P values were 
considered significant if P<0.05.

Results
We screened 25 individuals with hemiplegia and enrolled 20 

participants in our study. Of the 20 participants enrolled, 19 participants 
completed the trial and were considered for data analysis. One 
participant withdrew from the study without stating any reason. No 
significant harms or unintended effects were found during the study. 
The flow of participants through the trial is summarized in Figure 
1. There was no significant difference between the groups in either 
demographic or baseline characteristics (P>0.05). The demographic 
characteristics of each group are summarized in Table 1.

Primary outcome

Table 2 demonstrates the shift of patients from their baseline 
spasticity to their post interventional level of spasticity indicating 
the change induced by conventional therapy or conventional therapy 
combined with music therapy. All the muscle groups except shoulder 
adductors showed significant reduction in spasticity in experimental 
group whereas in control group, all the muscles except hip adductors 
and ankle plantar flexors exhibited significant change. However upon 
between the group comparison utilizing Mann Whitney U test, it failed 
to yield any significant results.

Variable Group n Mean SD t-value p-value
Age Group A 10 53.30 9.18 0.2705 0.7900
 Group B 9 52.11 9.98   
BMI Group A 10 23.97 2.99 0.8783 0.3920
 Group B 9 22.86 2.44   

Table 1: Participant demographics.
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Total Participants screened

(n=25) 5 excluded
(4 did not meet the 

criteria and 1 came for 
only one visit)

Randomization

Eligible participants (n=20)
 

Group A (n=10)
Pre-intervention 

assessment:
MAS, FIM and SSQOL

Group B (n=10)
Pre intervention assessment:

MAS, FIM, SSQOL

Group A: Music therapy+Conventional treatment
Group B: Conventional Treatment
(3 sessions, 1 per day for 3 days)

Completed study (n=9)
Drop out (n=1)Completed study (n=10)

Post intervention assessment: MAS, FIM and SSQOL

Data Analysis

Figure 1: Consort diagram illustrating the flow of participants through the trial.

Muscle Group Group A (Experimental)
(n=10)#

Group B (Control)
(n=9)# Pb

0 1 1+ 2 3 4 0 1 1+ 2 3 4

SA
Pre 2 7 1 2 3 4

0.87Post 6 2 2 5 4
Pa 0.22 0.02*

EF
Pre 4 2 3 1 3 4 2

0.39Post 1 5 3 1 1 7 1
Pa 0.02* 0.02*

FP
Pre 2 3 5 3 1 4 1

0.56Post 1 6 3 1 4 3 1
Pa 0.018* 0.04*

HA
Pre 1 3 6 1 3 1 3 1

0.32Post 2 7 1 2 3 3 1
Pa 0.04* 0.05

KE
Pre 1 7 1 1 1 3 3 2

0.74Post 4 5 1 5 2 2
Pa 0.04* 0.01*

AP
Pre 1 1 6 2 2 3 4

0.13Post 2 5 2 1 1 2 3 3
Pa 0.01* 0.10

SA: Shoulder Adductors; EF: Elbow Flexors; FP: Forearm Pronators; HA: Hip Adductors; KE: Knee Extensors; AP: Ankle Plantarflexors
#distribution of patients according to the grade of spasticity on Modified Ashworth Scale
Pa: p value (*<0.05) for within the group comparison using Wilcoxon matched pairs test
Pb: p value (**<0.05) for between the group comparison using Mann Whitney U test

Table 2: Baseline and final grades of spasticity in both the groups.
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Secondary outcome

Table 3 plots the pre and post values of FIM and SSQOL scores. 
Like spasticity, both the groups revealed significant improvement 
in functional independence and quality of life scores (p<0.05). But 
between the groups comparison could not deduce the superiority of 
any of the treatment protocol.

Discussion
This study was conducted with intent of studying the effect of 

music therapy on spasticity, functional independence and quality of 
life in hemiplegic subjects. The main findings of this study were: (1) 
significant improvement in spasticity, functional independence and 
quality of life in both the groups and (2) no significant difference in 
level of improvement upon between the groups comparison. Thus in 
our study, null hypothesis came to be true, i.e., there is no significant 
effect of music therapy on spasticity, functional independence and 
quality of life in subjects with hemiplegia. 

Conventional treatment measures (prolonged stretching and icing, 
facilitation of opposite group of muscles and weight bearing exercises) 
that were administered to both the groups led to the reduction in 
spasticity as seen in both the groups. These already established measures 
to relieve spasticity might have acted via following mechanisms: (1) by 
changing the excitability of Moto neurons supplying the spastic muscles, 
(2) viscous deformation and (3) structural adaptations occurring in 
muscles and other soft tissues [26]. 

Supporting our use of classical music, a study examining the effect 
of different types of music found that classical music significantly 
reduces the negative scales of emotions (viz. fatigue, sadness and 
tension) [16] One study did not examine specifically study spasticity but 
showed that music-supported therapy leads to marked improvements 
of motor function after stroke and that these are accompanied by 
electrophysiological changes indicative of a better cortical connectivity 
and improved activation of the motor cortex [20]. 

A peculiar finding encountered at the end of our study is the 
disproportionate effect on spasticity among various group of muscles 
exhibited in both the groups. Shoulder adductors in experimental group 
and hip adductors and ankle plantar flexors in control group were the 
only muscle groups that did not show significant improvement upon 
within group (pre-post) comparison. Music therapy was hypothesized 
to have generalized effect and conventional measures were administered 
to all the above mentioned muscle groups. Despite all these, such 
unexplainable discrimination did occur.

We would like add a note upon the behaviour of ankle plantar 
flexors. This muscle group was most reluctant and showed least 
improvement both statistically and clinically. This stubbornness might 

be attributed to their higher grade of spasticity at baseline (compared to 
other group of muscles) as they were the only muscles having spasticity 
grade 4 on MAS (experimental group, n=2: control group, n=4).

Improvement in the functional performance and quality of life that 
was seen in both the groups might be the secondary effect of reduction 
in spasticity and depression level. Although the experimental group did 
not yield statistically significant results, we did observe the difference 
in few domains such as mood, personality, behavior and perspective 
of looking at self and the surrounding. These factors might have 
instilled motivation in the patients making them more compliant to the 
conventional treatment regimen, hence exhibiting clinically significant 
improvement in the experimental group. 

There exist few limitations in this study viz. (1) the sample size 
seemed to be small enough to obtain the clear picture regarding the 
effects of music therapy, (2) the short period of intervention might 
have confounded the results (3) the musical piece administered to all 
the patients was common and no assessment of patient’s preference 
was done and (4) the method of intervention utilized was only “passive 
receptive listening” which lacked active participation.

Conclusion
Thus the conclusion can be derived that music therapy cannot 

be stated as a sole treatment but music therapy as an adjunct to the 
conventional therapy is quite beneficial in reducing the spasticity 
post stroke and in return enhancing the functional performance and 
quality of life. Future goals should be to determine the effectiveness of 
music therapy intervention, dose (duration of exposure to music) and 
frequency of dosage. Further researches in this field can be conducted 
utilizing more active participation during receptive listening or 
including live performance; by expanding the total intervention either 
by increasing the frequency or the duration of sessions; or by taking 
into account the preference of music.
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Treatment of Tennis Elbow- a Review

Richard Boiragi1, Gurpreet Kaur2

1Student, 2 Lecturer, College of Applied Education and Health Sciences, Gangotri Colony, Roorkee Road, 
Meerut, U�ar Pradesh, India

ABSTRACT

Lateral epicondylitis (Tennis Elbow) is the most frequent type of myotendinosis and can be responsible 
for substantial pain and loss of function of the affected limb. The research reviews the literature 
pertaining to types of treatment and their efficacy. This article present on overview of the current 
knowledge on lateral Epicondylitis and focuses on Etiology, Diagnosis and treatment strategies, 
conservative treatment. For this purpose, a review of the literature on the effectiveness of low level 
laser therapy, ultrasound, phonophoresis, shortwave diathermy, electromagnetic field therapy, 
iontophoresis and extracorporeal shock wave therapy for LE was carried out.

Conclusion: The present study shows that the use of ultrasound has been proved much effective in the 
tennis elbow.

Keywords : Tennis elbow, ultrasound, physical therapy

INTRODUCTION

The term ‘lateral epicondylitis’ was first defined 
by Runge in 1873 and then used by Morris in 1882 .1 It 
is used to describe the pa�ern of pain most commonly 
seen at the origin of the wrist extensors from the 
lateral epicondyle of the humerus where there is an 
inflammatory reaction.1,2

ANATOMY

The elbow joint is provided by the bony anatomy 
and the ligaments, which are actually specialized 
thickening of the joint capsules3.

The extensor Carpi radialis brevis (ECRB), 
extensor digitorum communis, and extensor Carpi 
ulnaris form a strong, discrete, conjoined tendon 
that is a�ached at the anterior aspect of the lateral 
epicondyle and lateral supracondylar ridge, adjacent 
to the origins of the brachioradialis and extensor carpi 
radialis longus4. The ECRB occupies the deep and 
anterior aspect of this common tendon and inserts at 
the base of the third metacarpal bone. Repetitive wear 
and abrasion due to this contact may play a role in the 
pathophysiology of epicondylitis5. 

The literature varies greatly on the number and 

importance of bursae located about the elbow Lanz 
and Wachsmuth describes seven bursae, including 
three associated with the triceps. The best known and 
consistent is the superficial olecranon bursa located 
between the olecranon process and the subcutaneous 
tissue. The radiohumeral, or subextensor carpi 
radialis brevis, bursa lies deep to the common 
extensor tendon, below the brevis and superficial to 
the radiohumeral joint capsule. This bursa has been 
recognized and implicated by several authors in the 
etiology of lateral epicondylitis. 

Capsular injury as well as thickening and tearing 
of the lateral ulnar collateral ligament (LUCL) and 
radial collateral ligament (RCL) have been identified 
in association with severe lateral epicondylitis.6

EPIDEMIOLOGY

Lateral epicondylitis (tennis elbow) is a common 
medical problem. The annual incidence of this 
disorder is between 1% and 3% in the general 
population (1-3). The average duration of typical 
episode of lateral epicondylitis is reported to be 
between 6 months and 2 years7.

In the general population to more than 50% 
among amateur tennis players. However, tennis 

DOI Number: 10.5958/0973-5674.2015.00042.8 
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players’ account for only about 5% of all suffers 
of lateral epicondylitis. Hence, “tennis elbow” is a 
misnomer. Lateral epicondylitis is equally common 
among men and women, occurs more frequently 
among whites and in the dominant arm, and increases 
with age, peaking between the ages of 30 and 50, with 
a mean age 42 6.

PATHOPHYSIOLOGY 

 The tendinous origin of the extensor carpi radialis 
brevis (ECRB), however, is the most commonly 
identified source of pathology.8

Pathological changes have been reported in the 
deep and anterior fibers of the proximal insertion 
of the ECRB tendon, defining LE as an ‘‘insertional 
tendinopathy’’ or ‘‘enthesopathy’’. The ECRB 
enthesis comprises a superficial, narrow a�achment 
to the lateral epicondyle and a broad a�achment to 
an intermuscular septum. The deeper aspect merges 
directly with the lateral collateral ligament and 
indirectly with the annular ligament. The extensive 
connections of this enthesis are believed to be 
involved in the natural dissipation of stress across a 
broad area9.

Lateral epicondylitis is most often the result of 
repetitive stress injury but may result from direct 
trauma. The condition is common among tennis 
players, especially nonprofessionals, in whom poor 
mechanics may be an instigating factor. Lateral 
epicondylitis is caused by repeated contraction of 
the forearm extensor muscles, particularly at the 
origin of the ECRB, which results in micro tearing 
with subsequent degeneration, immature repair, 
and tendinosis. In addition to the mechanical forces 
that lead to excessive varus stress on the ECRB, its 
unique anatomic position against the lateral aspect of 
the capitellum places the tendon at risk for repeated 
undersurface abrasion during elbow extension. 

The lack of vascularity at the undersurface of 
the tendon further contributes to degeneration and 
tendinosis. At gross examination, the affected tendon 
appears gray and friable. Epicondylitis was initially 
believed to originate from an inflammatory process 
involving the radial humeral bursa synovium, 
periosteum, and annular ligament. In 1979, Nirschl 
and Pe�rone described their observation of the 
disorganization of normal collagen architecture by 
invading fibroblasts in association with an immature 

vascular reparative response, which they collectively 
termed “angiofibroblastic hyperplasia.”

SIGNS AND SYMPTOMS

The onset of pain is usually gradual. With 
repeated micro trauma, an inflammatory condition 
of the periosteum may develop, which can lead 
to formation of granulation tissue and adhesion. 
Swelling or eccymosis is rare, except in cases of 
external trauma. The arm is painless at rest and during 
passive range of motion. Granulation tissue contains 
a large number of free nerves ending which may be 
responsible for increased tenderness on palpation. 

Tenderness is most notable at the anterior aspect 
of the lateral epicondyle and the lateral forearm. 
Palpation of the radial collateral ligament may elicit 
exquisite tenderness and is usually increased with 
varus stress to the elbow. Grip strength may be 
decreased, but the articular and neurological signs 
are normal. In severe cases, pain at rest occurs along 
with varying decreases of motion at the extremes of 
flexion and extension. In most cases, the lesion will 
involve the junctional tissue at the common extensors 
muscle origin of the lateral epicondyle, specifically 
the extensor carpi radialis brevis.

 If the extensor carpi radialis brevis is involved, 
extension of the wrist will be more painful if resistance 
given at the heads of the metacarpals rather than at 
the fingertips. Radial extension will more specifically 
indicate extensor carpi radialis brevis or extensor 
carpi radialis longus. Pain with resisted extension of 
the middle finger is present when the extensor carpi 
radialis brevis is involved6. 

DIAGNOSIS 

Patients affected by lateral epicondylitis complain 
of lateral sided elbow pain and usually have some 
type of repetitive behavior with the arm. The point 
of maximal tenderness in the lateral epicondylitis is 
directly over the epicondyle; whereas in radial tunnel 
syndrome, tenderness in severe where the radial 
nerve is palpated through the mobile muscle mass 
just distal to the radial head11.

Pain will increase on resisting dorsi flexion 
and radial deviation of wrist while the elbow is in 
extension. It may spread up and down the upper 
limb1 and radiate to the middle and ring fingers. 12
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Testing of muscular strength can reveal weakness 
of the wrist extensors, but the changes are often 
subtle and easily missed. As a result, sensitive and 
reliable devices have been developed that measure 
grip strength and can also help to monitor a patient’s 
progress. In the absence of such devices, less rigorous 
tests are helpful: the “coffee cup test,” where the 
patient feels pain at the lateral epicondyle when 
picking up a full cup of coffee’; “Mills’ test,” in which 
full pronation combined with complete wrist and 
finger flexion prevents full elbow extension or, at 
least, a feeling of resistance at the elbow and pain at 
the epicondyle; and “Maudsley’s test”, where resisted 
extension of the middle finger when the elbow is fully 
extended and the forearm is pronated causes pain at 
the lateral epicondyle.13

TREATMENT 

The success rate of non operative treatment can be 
up to 90% 14. The modalities that can be used include 
patient education, physical therapy, medications, 
injections, acupuncture, braces, and extracorporeal 
shock wave therapy (ESWT). Physical therapy 
can include such modalities as friction massage, 
manipulation, and stretching and strengthening the 
extensor wad when the pain subsides. 

Other therapy modalities may include 
cryotherapy, phonophoresis, electrical stimulation, 
ultrasound, and iontophoresis. 

One of the most common physiotherapy 
treatments for LET is the exercise program. There 
are two types of exercise program: home exercise 
programs and exercise programs carried out in a 
clinical se�ing.15 For the purposes of this report, 
‘‘supervised exercise program’’ will refer to such 
programs. The aim of this study is to describe the use 
and the effects of exercise programs in the treatment 
of LET.

ICE 

Immediately following soft tissue injury, 
applying cold is believed to reduce capillary bleeding 
and swelling by vasoconstriction of local vessels; it is, 
therefore, recommended in the acute phase of injury. 
By contrast, in the chronic condition, cold applied to 
the area of injury promotes vasodilatation, allowing 
more blood flow to the area. Although some authors 
suggest leaving the ice on for 2 or 3 hours,’ few 
people have the patience for this. Three 20-minute 

applications daily is likely as effective and is a far 
more practical recommendation.13’ Local friction with 
circular motions of the finger once the area has been 
numbed with the ice, or similar “ice massage” has 
also been advocated.

CYRIAX PHYSIOTHERAPY

Cyriax and Cyriax claimed substantial success in 
treating tennis elbow using deep transverse friction 
(DTF) in combination with Mill’s manipulation, 
which is performed immediately after DTF. Patients 
must follow the protocol three times a week for four 
weeks.

EXERCISE PROGRAMS

The literature on this subject suggests that 
strengthening and stretching exercises are the main 
components of exercise programs because tendons 
must not only be strong but also flexible. The 
treatment regimen of home exercise programs for 
other tendinopathies similar to LET is usually once or 
twice daily for at least 3 months. 

STRETCHING EXERCISES

In the case of LET, static stretching should 
be performed for the ECRB tendon, the site most 
common affected by LET. The best stretching position 
result for the ECRB tendon is achieved with the 
elbow in extension, Lateral elbow tendinopathy 
forearm in pronation, and wrist in flexion and with 
ulnar deviation, according to the patient’s tolerance. 
Recommendations for the optimal time for holding 
this stretching position vary, ranging from as li�le as 
3 s to as much as 60 s. Therapists believe that a stretch 
for 30–45 s is most effective for increasing tendon 
flexibility6. 

STRENGTHENING EXERCISES

There are essentially three forms of 
musculotendinous contractions that strengthen 
soft tissue structures such as tendons: (i) isometric 
(ii) concentric (iii) eccentric. Most therapists agree 
that eccentric contractions appear to have the most 
beneficial effects for the treatment of LET 15. In the 
case of LET, eccentric training should be performed 
for the extensor tendons of the wrist, including the 
ECRB tendon which LET most commonly affects 15.
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ECCENTRIC EXERCISES

The three principles of eccentric exercises are: (i)

Load (resistance) (ii) speed (velocity) (iii) 
frequency of contractions.

BRACING

Use of an inelastic, non articular, proximal 
forearm strap may decrease pain and increase grip 
strength after three weeks. Bracing for up to six weeks 
also may improve the patient’s ability to perform 
daily activities.16

LASER THERAPY

Pooled data from six studies on short and long-
term outcomes show no difference between laser 
therapy and placebo. These results are reinforced 
by another systematic review that found evidence 
against the use of laser therapy alone or in conjunction 
with other conservative modalities.16

ULTRASOUND

It is applied over the lateral epicondyle or radial 
tunnel for approximately 6 to 10 min at 1.5 wa�s, 
pulsed. Hydrocortisone is the lubricant motion, used 
when permi�ed by a physician.17 

DISCUSSION 

The present study was to revise the literature 
related to the treatment of tennis elbow. According to 
the previous studies, it has been found that the effect 
of ultrasound has been proved to be more beneficial 
in maximum studies.

GREG W et al concluded that combining 
ultrasonography with deep transverse friction 
massage or corticosteroids is no be�er than 
ultrasonography alone.18

Acoustic streaming is an effect produced by the 
ultrasonic beam. It is a unidirectional flow of tissue 
occurs particularly at the cell membrane (Dyson 1978). 
Streaming has been shown to produce changes in the 
rate of protein synthesis and could thus have a role in 
the stimulation of repair. Significant improvement in 
the rate of tissue repair has been shown to occur as a 
result of intonation of damage tissue (Dyson 1970).

CONCLUSION  

The present study shows that the use of 
ultrasound has been proved much effective in the 
tennis elbow.
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 ABSTRACT

Background: Lack of studies with appropriate research design and methodology on back extensor 
muscle improvement with exercise,  has not been possible to draw firm conclusions about the effect 
of back extension exercise over Swiss ball exercises in improving quality of muscle strength in an 
individual. The purpose of the study was to determine the effect of back extension exercises versus 
Swiss ball exercises using Bierieng Sorenson Endurance Test in individuals in improving physical 
fitness, quality of life and improving back pain. 

Materials and Method: Thirty subjects with low back pain were recruited for the study. Subjects 
were divided into two groups –Back Extension exercises and Swiss Ball Exercises. Back Extension 
group received exercises like Bridging, Four point kneeling, oblique abdominus training in supine 
with knee bent. Spinal extensors in prone lying with pillow under stomach. Swiss ball exercise group 
received exercises like supine lying on Swiss ball for transverse abdominus, core muscle strengthening 
by bridging on Swiss ball, training transverse abdominus, multifidus with plank exercise on Swiss 
ball. All the subjects were treated for three days a week for five weeks. Pre and Post strength of the 
muscle was seen using Bering- Sorenson endurance test. Outcome measure included Roland- Morris 
questionnaire and visual analog scale.

Results: Overall, subjects in both the back extension and Swiss ball group improved over ten weeks 
training which was tested using Bering- Sorenson endurance test. A statistical significant difference was 
observed between the back extension exercise and Swiss ball exercise in Roland – Morris questionnaire 
and VAS index.

Conclusion:  It can be concluded that there was no significant difference between the two approaches, 
so either of the techniques can be used for the management of low back pain.

Keywords: Back Extension Exercises, Swiss Ball Exercise, Bering- Sorenson endurance test.

Abbreviations: VAS= Visual Analog scale, RMQ = Roland Morris Questionnaire, BMI = Body Mass 
Index, BSET= Bering- Sorenson endurance test
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INTRODUCTION

Low Back Pain refers to pain in the Lumbosacral 
area of the spine encompassing the distance from the 

1st lumbar vertebra to the 1st sacral vertebra. This is 
the area of spine where the lordotic curve forms the 
most frequent site of low back pain is in the 4th and 
5th lumbar segment.1

The superficial back muscles to be considered 
in thoracic and lumbar dysfunction include the 
trapezius, rhomboid major and minor and the 
Latissimus Dorsi. The intermediate back muscles 
are the serratus posterior superior and the serratus 
posterior inferior which are actually accessory, 
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muscle of respiration.1 The deep back muscles include 
erector spinae, the transverse spinal group and the 
intertransverse muscles.2

The thoracic region is less flexible and more stable 
than the cervical region because of the limitation 
imposed by the structural elements such as rib 
cage, spinous processes, taut zyagoapophyseal joint 
capsules, the ligamentum flavum and the dimensions 
of the discs and the vertebral bodies.3

The lumbar region is capable of movement in 
flexion, extension, lateral flexion and rotation. The 
lumbar zygoapophyseal facet favor flexion and 
extension because of the predominant sagi�al plane 
orientation.4

Soft tissues around the spine also play a key role 
in back pain. There is a large and complex group of 
muscles that works together to support the spine, 
help hold the body upright and allow the trunk of the 
body to move, twist and bend in many directions.5

At some time in their life 60% to 80% of the 
population will have low back pain (Cailliet, 1988). 
Those experiencing low back pain 30% to 70% will 
have recurrent episodes. Recovery is anywhere 
between 3 days and 6 weeks for 80% to 90% of acute 
assaults of back pain and becomes a chronic problem 
for 5% to 10% of the sufferers (Frymoyer, 1988). This is 
evidence that 12% to 26% of children and adolescents 
experience low back pain although most cases of low 
back pain occur in persons between the ages of 25 and 
60 years. Peaking at about 40 years (Plowman, 1992)6.

Low back pain is extremely common human 
phenomenon apprised mankind has to pay for their 
upright posture. The common causes of low back 
pain include congenital causes like Spina Bifida, 
Lumbar scoliosis, Spondylolysis, Spondylolisthisis, 
transitional vertebra, facet tropism. Traumatic causes 
like Sprain, strain, vertebral fractures, prolapsed disc, 
Inflammatory causes like Tuberculosis, ankylosing 
spondylitis, Degenerative like Osteoarthritis, 
Metabolic causes like Osteoporosis, Osteomalacia., 
Pain referred from viscera like Genito urinary disease, 
gynaecological diseases and Miscellaneous causes 
like Functional back pain, postural backpain.7

The treatment of low back pain consists of Rest, 
Drugs like analgesic, anti inflammatory drugs, 
Physiotherapy treatment consisting of heat therapy 
(hot packs, SWD, ultrasonic waves etc). Gradually a 

spinal exercises program is started, Traction, use of 
corset, Ergonomics etc.8

Back extension exercises are back strengthening 
exercises that are very important in counter balancing 
the many forward bending exercises we do in 
pilots. Additionally the constant forward bending 
and computer slouching of our daily lives create 
weak back that lead to back pain. Everyone need 
to know few back extension exercises they can use 
to strengthen their back muscles, prevent back pain 
and promote uniform muscular development front 
to back.8

The Sorensen test is a method most frequently 
investigated and reported in the literature. Among 
other back functional measures Bering – Sorensen 
describe this method of testing isometric back 
endurance; it measures how long (to max of 240 
seconds) the subject can keep the unsupported trunk 
(from the upper border of the Iliac crest) horizontal 
while prone on an examination table.10

There is a dearth of studies showing a comparison 
between back extension exercises in Swiss ball 
exercise in reducing pain in the lower back so this 
study is done to find out that which exercise regime 
is be�er in reducing pain in low back using Bering 
Sorenson endurance test.

METHOD

Study Design and Patients: A pre test and 
post test experiment design is used in this study. 
Through convenience sampling thirty subjects were 
recruited who were actively living in the community. 
All subjects were screened using Beirieng Sorenson 
Endurance test. A screening form consisting of RMQ 
and VAS to ensure following inclusion criteria were 
fulfilled: Patients suffering from low back pain for 
more than three months age between twenty to 
forty years, pain should be non specific, patients 
having VAS score between 4-9, able to communicate 
in English, BMI between 18-24. Exclusion criteria 
included any systemic disease, recent fracture in 
spine and lower limb, current use of steroids or any 
drugs for back pain.

Interventions: Group ‘A’ consisted of 15 subjects 
who received specific back extension exercises i.e. 
four exercise for low back muscles; bridging and 
four point kneeling for abdominous and multifidus; 
oblique abdominous in supine with knee bent and 
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touching opposite knee with opposite hand. Training 
spinal extensors in prone lying with pillow under 
stomach and arm by side.  

Group ‘B’ consisted of fi fteen subjects who 
received specifi c Swiss ball exercises. Transverse 
abdominous, mutli fi ds on Swiss ball, patient is 
asked to go from si� ing to lying, hold for three deep 
breadth and then come back. Training core muscle 
by bridging with Swiss ball and body on the fl oor. 
Training transverse abdominous, multifi dus with 
plank exercise on Swiss ball, Spinal extension, prone 
on Swiss ball with therapist support.

 Each group was asked to do the respective 
exercise. Each exercise was to be done for ten counts 
and each count was supposed to be hold for ten 
seconds.

DATA ANALYSIS

The data collected (R.M.Q and V.A.S) was 
analyzed by using SPSS for Windows version 14.0 
in order to verify the investigations of the study. The 
results were considered statistically signifi cant if p ≤ 
0.05. To determine similarity between the groups at 
baseline, subjects’ Pre and Post VAS, RMQ, V.S.E.T 
was determined using mean, S.D. and Wilcoxon Sign 
Rank Test. Wilcoxon test was performed to analyze 
intra group diff erence in all sets.

RESULTS

All the subjects were similar at baseline with 
regards to age and duration of symptoms.

VAS scores: Group A shows mean and Standard 
deviation of pre treatment value is 7.8 and 1.66 
respectively and a post treatment value shows mean 
2.533 and standard deviation 1.4 with Z value -4.700. 
Group B shows mean and standard deviation of 
pre treatment value is 7.6 and 1.4 respectively and 
post treatment value shows mean 1.97 and standard 
deviation 1.2 with Z value -2.158. 

RMQ scores: Group A shows mean and S.D. of 
pre treatment value is 13.8 and 2.5 respectively and 
post treatment value of mean and S.D. is 3.6 and 
2.1 respectively with Z value as -3.436 and P value 
as 0.001. Group ‘B’ shows mean and S.D. value of 
13.3 and 2.6 respectively and post treatment value of 
mean and S.D. is 1.2 and 2.2 respectively with Z value 
as -3.035.. This illustrates that both the groups have 
signifi cant improvement in functional disability.

(Fig. 1) Comparison of Pre & Post Vas of Swiss 
Ball and Back Extension Exercise

(Fig. 2) Comparison of Pre & Post Rmq of Swiss 
Ball and Back Extension Exercise

B.S.E.T scores

In back extension exercise group (Z=-3.424 and P 
=0.001) and Swiss ball exercise group (Z=-3.413 and P 
=0.001). This suggests trunk endurance improvement 
in both groups.

(Fig. 3) Comparison of Pre & Post B.s.e.t. of 
Swiss Ball and Back Extension Exercise

DISCUSSION

The study was conducted to investigate the eff ect 
of back extension exercises versus Swiss ball exercises 
using Beirieng Sorenson Endurance test in patient 
with Low back pain. 

Performing abdominal and back exercise on a 
stable surface stresses the musculature and activates 
the neuro adaptive mechanism that led to the early 
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phase gains in stability and proprioceptor activity 
in this study. Wolfson et al40 demonstrated that 
short term exposure to alter sensory input resulted 
in significant improvement in sway control and 
inhibition of inappropriate motor responses and 
improve core stability.40

A study by Vera – Garcia et al41 evaluated muscle 
activity in the upper and lower regions of the rectus 
abdominus during curl ups performed on a stable 
bench or Swiss ball. The stable bench condition 
resulted in the lowest amplitude of abdominal activity 
with 21% of maximal voluntary contraction (MVC). 
Conversely, the Swiss ball condition resulted in the 
highest amplitude with 50% MVC. They concluded 
“The muscle activity levels demonstrated on the 
Swiss ball suggested a much higher len and on the 
motor system and appeared to constitute sufficient 
stimuli to increase both the strength and endurance 
properties of muscle.41

A systematic review within the framework 
of the Cochrane collaboration back review group 
summarized that exercises may be helpful for 
patients with chronic low back pain to increase return 
to normal daily activities and work.

We used Roland- Morris questionnaire to find 
out disability in which greater levels of disability are 
reflected by higher number on a 24 – point scale. The 
RMQ has been shown to yield a reliable measurement 
which are valid for inferring the levels of disability 
and to sensitive to change over time for groups of 
patient with Low back pain.

CONCLUSION

There was no significant difference between the 
two approaches, so either of the techniques can be 
used for the management of low back pain.
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ABSTRACT

Introduction: The complications and quality of life of Spinal cord injury patients depends on the 
Rehabilitation set up and regular follow up of such patients. This is 13 years of  long term observational 
study  of spinal cord injury   patients of earth quake of GUJARAT on their REHABILITATION STATUS 
and SURVIVORSHIP . 

Material and methodology: 109 spinal cord injury patients were admi�ed at Govt. spine Institute. 
all patients were assessed and their medical, surgical  and rehabilitation status were documented, 
after discharging this patients their regular follow-up was done on OPD base or BY “SAFARI  “(1) ( In 
which rehabilitation team was visiting patients home). In the follow up their rehabilitation status and 
survivorship was documented.

 Results : The REHABILITATION STATUS   and SURVIVALSHIP STATUS  was found to be significantly 
be�er compared to other documented evidences of survivorship of spinal cord injury patients .(2)(3)(4)(5).

Discussion :  The spinal cord injury  patient’s immediate Medical treatment, Rehabilitation protocol 
and treatment, Regular medical follow up and Governments monthly financial help has given 
significant effects on their QULITY  and QUNTITY  OF SCI PATIENT”S  Life(6).

Keywords:  Spinal cord injury, Survivorship, Rehabilitation, Safari.

INTRODUCTION

 Spinal cord injury leads to many complications 
and deaths due to the complications. This is a long 
term study of 13 years of Rehabilitation status and 
survivorship of patients of spinal cord injury in 
earthquake 

On 26th of January 2001, certain parts of Gujarat 
suffered the devastating earth quake having epic 
center near Bhuj with varying intensity right up to 
Ahmadabad. Having intensity of 6.9 on Richer scale 
1,66,000 people were injured. 13,811 died and 8,68,000 
houses were damaged. The Govt. Spine Institute 
,Ahmadabad  admi�ed 109 Spinal cord injury 
patients.

This is an Observational study 0f  13 years 
of  long term  follow up of “ Rehabilitation and 

survivorship”  of  spinal cord injury patients  
admi�ed at Govt. spine institute, Ahmedabad. 
GUJARAT.

MATERIAL AND METHOD

 After the admission of spinal injury patients 
all were given parentral methyl prednisolone with 
the dose of 30mg/kg body weight over 15 mints. 
Followed by 45 mints pause and then in next 24 
hours continuous infusion of 5.4 mg/kg/hour was 
administered (6).

• 37 patients were with normal neurological 
findings and stable spine.

•  72 patients were operated with post. 
Stabilization using appropriate instrumentation and 
decompression. 

DOI Number: 10.5958/0973-5674.2015.00044.1 
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Post-operatively vigorous physiotherapy 
rehabilitation in the form of : 

• Bed side physiotherapy.

• Fast tilt table mobilization.

• Upper limb strengthening.

• Deep breathing exercises.

• Passive range of motion exercises.

  After finishing TTM, depending upon the 
neurological status patients were made to walk in 
parallel bar with or without support. Progression was 
done from parallel bar to walker/elbow crutch/stick/
independent walking. After discharging the patients 
necessary changes in their homes were advised. 
Mobility Aids like wheel chair, Tricycle, crutches 
and Vocational Aids as per their ability were given. 
FOLLOW UP OF THE PATIENTS WERE DONE IN 
OPD   and  BY  “SAFARI”(1) ie.The Rehabilitation 
team of an Ortho surgeon, Physiotherapist, 
Occupational Therapist, Prosthetic and orthotics, 
Nurse and Medical & Social worker visited patients 
home and patient’s complaints were solved. Those 
patients who required Hospitalization were admi�ed 
in spine institute. Till 2013 December 15 such follow-
up  SAFARIS  were done. In 2004 Govt. of Gujarat 
under the name of “Ajivan Pension Scheme” have  
started giving pension of Rupees 2,000 per month to 
all earthquake spinal cord injury patients.

RESULTS

No. of patients admi�ed in Govt. Spine Institute 
in January 2001 : 109. ( Female:74, Male:35,)No. of 
patients of SCI treated conservatively: 37.No.  patients 
of SCI Treated Surgically : 72.

Rehabilitation Status at the Time of Discharge: 
(2001 ) 

Independent:  59

Ambulate Independently With Or Without 
Support. :26

  W/C Dependent: 18

  Bed Ridden  :  6.     Total:  109

 Survivorship  follow up datas:

Sr.
No.

Year Alive Deaths % of 
Deaths

1.
2004 102 07 6.8 %

2. 2005 99 03 3.0 %

3. 2006 96 03 3.1 %

4. 2007 93 06 6.4 %

5. 2008 87 02
2.2 %

6. 2009 85 04 4.7 %

7. 2010 81 03 3.7 %

8 2011 78 01 1.2 %

9. 2012 77 02 2.5 %

10.
Up to 
Dec 
2013

75 01 1.3 %

The survival rate of spinal cord injury patient 
from 2001 to 2013 is  68.80 %. 

The Rehabilitation status of SCI patients in 2013 
December was:

• Independent.:  21

• Ambulate Independently with or without 
Support.:  22

•  W/C Dependent. :  25

•  Bed Ridden.   07.      Total :   75.

DISCUSSION

The patient who were injured were females .The 
world statistics of spinal cord injury patients mortality 
rate is around 50%  in first five years of injury even in 
developed countries . Compare to that statistics the 
survival rate of this patients is very high the reasons 
could be as follows.

• Early evacuation of patients from Debris.

• Immediate transport to proper center.

• Best acute phase treatment.
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• Early stabilization of spine.

• Good Post operative Rehabilitation structure.

• Good monitory support.

• Good vocational Rehabilitation.

• Good Psychological support.

• Regular Follow up.

CONCLUSION

The long term follow up of spine injury patients 
treated at Govt . spine shows that if spinal cord injury 
patients are taken to the hospital immediately and 
the spine is stabilized and decompressed early (6) 
with good post of Rehabilitation structure, good 
vocational, monitory, psychological support and 
frequent follow up give long and be�er quality life to 
spinal cord  injury patinets.

We did not notice any conflict of interest in this 
study.

The expenses for the study were born partly by” 
the government and partly by authors”.

Ethical Clearance: this being an observational 
study wri�en consent was taken from the Director of 
Govt. Spine institute.
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 ABSTRACT

Introduction: Chondromalacia means “softening of the cartilage”, and Patellae means “the knee-cap”. 
So Chondromalacia patellae means “softening of the articular cartilage of the knee-cap.”

It can happen in the older age-group and in teenagers (especially girls). 

Any flexion of the knee increases the tendency of the patella to dislocate. Undue pressure is placed on 
the lateral (outer) facet of the patella. Moreover, in many of these teenagers, the vastus lateralis and 
vastus medialis components  are not well-balanced. The vastus lateralis tends to be more powerful 
than the vastus medialis, thus increasing the tendency for the patella to track or dislocate laterally. 
This again puts undue pressure on the lateral facet. This uneven and excessive pressure on the lateral 
facet leads to cartilage “softening” and breakdown. Q-angle was measured in standing. This has the 
advantage of measuring the Q-angle in the patient’s usual upright posture, so that the normal weight 
bearing stresses (such as valgus stresses on the knee and internal rotation forces) are included in the 
measurement. 

Aim of Study: 

1) To find out the difference of Q-angle in standing with Quadricep relaxed and static quads exercise 

2) To find out the effect of S.Q.E. on Q-angle.

Methodology: Study design:  cross sectional  observational  study .Total 30 Girls include according to 
selection criteria. In Group –A did not present any complaint of pain in the knees; traumatic or surgical 
records or any pathology involving any of the joints of the lower limbs; vascular, peripheral or central 
neurological disorder, constituting the group of knees considered normal- means asymptomatic.

Inclusion factors for Group-B: Anterior or retropatellar pain when performing at least two of the 
following activities: ascending stairs, be seat for long periods, upon squa�ing, kneeling, or jumping;  
Patella joint crepitus elicited upon palpation of extended  knee or when the knee is flexed .Pain on the 
patellar palpation; symptoms for more than one month whose onset is not related to any trauma.

As exclusion factors were: signs or symptoms of another pathology; recent history (less than 1year) of 
surgery in the knees; patellar luxation or subluxation;  meniscal injury; ligamentous instability; patellar 
tendinitis; osteoarthrosis or radiating pain in lower limb ;forefoot pronation.

Group-A-15 Asymptomatic girls between 20-30 years

Group-B-15  Girls between 20-30 years who has CMP. Subjects were instructed to stand with their feet 
shoulder width apart and parallel to each other with their weight evenly distributed over both feet. 
For the SQE-  subjects were simply told to produce a strong quadriceps contraction and hold it for 5 
seconds.

DOI Number: 10.5958/0973-5674.2015.00045.3 
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Q- angle was measured first with quadriceps relaxed in standing position and then teach  the person  
S.Q.E. in standing and Q-angle was measured.

Angle was measured by long arm Goniometer by marking from ASIS to midpoint  of patellae and 
midpoint of patellae to tibial tuberocity and analysis done by using student t test.

Result:-Result showed significant difference in normal group (1.533± 1.30) p<0 .01and in CMP 
group(4.333±1.915),  p<0.001highly significant.

Conclusion:-At the end of study we conclude that in Chondromalesia patelle Q-angle is more as 
compare to normal in standing position and with static quads exercise angle was reduce. So, SQE has 
positive effect to reduced Q-angle and correct patellar malalignment  

Keywords:-Q-angle,chondromalesia patelle,I.Q.A.-Isometric quadriceps activation/SQE-Static quads 
exercise.long arm goniometer.

INTRODUCTION

Chondromalacia literally means “softening of 
the cartilage”, and Patellae means “the knee-cap”. 
So   Chondromalacia patellae means “softening of the 
articular cartilage of the knee-cap.” (1)

It can happen in the older age-group (in the 40’s 
and beyond)and in teenagers (especially girls). The 
clinical presentation is of “patellofemoral arthralgia,” 
with anterior knee pain made worse after going up 
and down steps and after si�ing for long periods.(5) 

Any flexion of the knee increases the tendency of 
the patella to dislocate. Undue pressure is placed on 
the lateral (outer) facet of the patella. 

Moreover, in many of these teenagers, the 
vastus lateralis and vastus medialis components of 
the Quadriceps muscle are not well-balanced. The 
vastus lateralis tends to be more powerful than the 
vastus medialis, thus increasing the tendency for the 
patella to track or dislocate laterally. This again puts 
undue pressure on the lateral facet. This uneven and 
excessive pressure on the lateral facet of the patella 
leads to cartilage “softening” and breakdown. 

The Q-angle is formed by the pull of the 
quadriceps muscles (primarily the rectus femoris) from 
the pelvis to the patella, and the patellar tendon’s pull 
on the tibia.(2)  

 Q-angle was measured in standing. This has the 
advantage of measuring the Q-angle in the patient’s 
usual upright posture, so that the normal weight 
bearing stresses (such as valgus stresses on the knee 
and internal rotation forces) are included in the 
measurement. 

  MATERIALS AND METHOD

STUDY DESIGN AND MATERIALS

Study Design: Cross sectional  observational  
study was conducted to study comparision of q-angle 
with relaxed quadriceps  and with S.Q.E- in standing  
position between normal person and chondromalesia 
patelle.

 Sample Selection: The sample size consisted of  
total 30 Girls include according to selection criteria.

Sample Size: The sample size of  30 Girls was 
divided in to two groups.

Group A: 15   asymptomatic  girls

Group B: 15   symptomatic (chondromalecia 
patellae) girls

Age Group: 20-30 years girls.

SELECTION CRITERIA 

Inclusion Criteria for  Symptomatic (CMP)  
Girls:-

Inclusive Criteria For CMP

1) Anterior or retropatellar pain when performing 
at least two of the following activities: ascending 
stairs, be seat for long periods, upon squa�ing, 
kneeling, or jumping; 

2) Patella joint crepitus elicited upon palpation of 
extended  knee or when the   knee is flexed 

3) Pain on the patellar palpation;

4) Symptoms for more than one month whose onset 
is not related to any trauma.

5) Patella facet sensitivity.
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Exclusive Crieria

1)  Signs or symptoms of another pathology;

2)  Recent history (less than 1year) of surgery in the 
knees;

3)  Patellar luxation or subluxation; (3,4)

4)   Meniscal injury; ligamentous instability; (3,4)

5)  Patellar tendonitis;Patellar bursitis(3,4)

6)  Plica syndrome(3)

7)  Osgood scha�er’s disease(3)

8)  Infection, malignancy.(3)

9)  Osteoarthrosis(3)

10)  Radiadting pain in lower limb; (3,4)

11)  Forefoot pronation.

12)  Patella alta or baja

13)  Abnormal reflexes of L2-L4.

14)  Postsurgety of the involved knee within the last 
12  months.

15)  Congenital or acquired pathology of the back, 
involved knee, or ankle at the time of the 
investigation.

16)  Subjects’ range from 20>AGE<30 years

17)  Abnormal Q angle.

FOR ASYMPTOMATIC GIRLS

1)  A did not present any complaint of pain in the 
knees;

2)  No history of traumatic or surgical records or 
any pathology involving any of the joints of the 
lower limbs; 

3)  Vascular, peripheral or neurological disorder.

MATERIALS
Long arm 360 angle goniometer, Marker pen, 

paper

METHODOLOGY

Procedure: In both group of patients were selected 
according to inclusive and exclusive criterion.

Subjects were instructed to stand with their feet 
shoulder width apart and parallel to each other with 
their weight evenly distributed over both feet. 

For the SQE- subjects were simply told to 
produce a strong quadriceps contraction and hold it 
for 5 seconds.

Q- angle was measured first with quadriceps 
relaxed in standing position and then teach  the person  
S.Q.E. in standing and Q-angle was measured.

Angle was measured by long arm Goniometer 
by marking from ASIS to midpoint of patellae and 
midpoint of patellae to tibial tuberocity and analysis 
done by using student t test.

RESULTS

Thirty subjects were randomly divided into 2 
group;

Group A & Group B .Fifteen subjects were taken 
in each group.

Within the group comparison done by paired 
t-test

Result showed significant difference in 
normal group (1.533± 1.30) , p < 0 .01 and in CMP 
group(4.333±1.915) ,  p < 0.001 highly significant.

 Graph-1 Q-Angle –in relaxed quadriceps &with 
S.Q.E in Asymptomatic & Symptomatic

DISCUSSION

The Q-angle is formed by the pull of the 
quadriceps muscles (primarily the rectus femoris) 
from the pelvis to the patella, and the patellar 
tendon’s pull on the tibia.9

Analysis was done for asymptomatic girls by 
using a student-t test  it shows that it was significantly 
decreased in measuring q-angle with quadriceps 
contraction.

For symptomatic group means chondromalecia 
patellae shows highly significantly decreased q-angle 
with quadriceps contraction.

Indian Journal of Physiotherapy and 
Occupational Therapy Measurement of Q - angle 
clinically - An analytic overview by Bhawna Verma 
Vol. 1, No. 4 (2007-10 - 2007-12)  ISSN: 0973-5666, 
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Univ. of Science and Technology, Hissar, Haryana 
The best method of performing the measurement of 
q angle is it assesses the q angle in relation to lower 
extremity biomechanics. Since we are most concerned 
with assessing how the joint functions during the 
daily activities and sports participation, it certainly 
makes sense to obtain this important measurement 
while in a weight bearing position.13

The quadriceps femoral angle (Q angle) has 
been linked with several knee disorders, but Q-
angle measurement procedures have not been 
standardized.

Since slight variations in patient positioning have 
a significant effect on the measurement of the Q-angle, 
and measurement reliability in the supine position is 
only moderate, (10,11) the best way to perform this test 
is with the patient standing. This has the advantage of 
measuring the Q-angle in the patient’s usual upright 
posture, so that the normal weightbearing stresses 
(such as valgus stresses on the knee and internal 
rotation forces due to excessive foot pronation) are 
included in the measurement.

When measured standing, the Q- angle should 
fall between 18 and 22 degrees.  (12) Males are usually 
at the low end of this range, while females (because of 
their wider pelvis) tend to have higher measurements. 
One author considers standing Q-angles greater than 
25 degrees in females  and 20 degrees in males to be 
abnormal.(13)

 When measured in the supine position, the 
values will be lower, and the normal range ends at 
15 degrees in males and 20 degrees in females. (14) A 
Q-angle measured at the higher end of the normal 
range indicates a tendency for added biomechanical 
stress during strenuous or repetitive activities using 
the knee. When the measurement is above the 
normal limits, the probability of developing tracking 
disorders and chondromalacia patellae increases 
rapidly. 

Journal of Orthopaedic & Sports Physical 
Therapy 2000;30(4) :211-2 16 Laura H. 
Lathinghous,MHS,PT1,Mark H. Trimble,PHD,PT2

Effects of Isometric Quadriceps Activation on 
the Q-angle in Women before and After Quadriceps 
Exercise

The Q-angle decreases with IQA, and the 
magnitude of this decrease is dependent on the 
magnitude of the Q-angle at rest. Our findings 
support the view that an excessive Q-angle may 
predispose women to greater lateral displacement of 
the patella  during vigorous activities and sports in 
which the quadriceps muscle is stressed.

 ORTHOP SPORTS PHYS THER 2OOO;3O:Z 
1 1-2 16.

Measuring the change in the Q angle with I.Q.A 
compared with the resting Q angle may enhance a 
clinician’s ability to predict which individuals are 
at greatest  risk of developing patellar tracking and 
patellofemoral  dysfunction:-

As a result of the bowstring effect caused by 
the pull of the quadriceps in relation to the tibial 
tuberosity, activation of the quadriceps has been 
shown to decrease the Q angle.(15) Therefore, 
individuals with excessive Q angles may be 
predisposed to greater changes in the Q angle with 
isometric quadriceps activation (IQA). Although a 
slight decrease in the Q angle with IQA would be 
expected, a substantial decrease may indicate the 
presence of an imbalance in strength of the different 
heads of the quadriceps muscle. The oblique fibers 
of the vastus medialis are believed to provide an 
active counterbalance to the valgus forces on the 
patellofemoral joint(16,17,18) Relative weakness of 
the vastus medialis may increase the like lihood of 
the Q angle to decrease and the patella to displace 
laterally with activation of the quadriceps.

Dana Binder1, Dawn Brown-Cross1, Eric Shamus1  

et al  in the study of  Peak torque, total work and 
power values when comparing individuals with Q-
angle differences  they found that the quadriceps with 
the smaller Q-angle had a significantly greater peak 
torque. So Q-angle difference may provide scientific 
and clinical rationale for the design of rehabilitation 
programs for patients with patellofemoral or anterior 
knee pain syndromes.

Q angle: effects of isometric quadriceps 
contraction and body position Guerra JP, Arnold 
MJ, Gajdosik RL., J Orthop Sports Phys Ther. 1994 
Apr;19(4):200-4, leffrey P. Cuerra, PT’

The quadriceps femoral angle (Q angle) has 
been linked with several knee disorders, but Qangle 
measurement procedures have not been standardized. 
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The purpose of this study was to examine the effects 
of isometric quadriceps contraction in the standing 
and supine positions on the Q angle. The results 
showed that isometric quadriceps contraction affects 
the Q angle with the subjects standing or supine, 
even though the pelvic width differed significantly 
between the two positions. Clinicians and researchers 
should consider the results of this study in order to 
standardize procedures for measuring the Q angle.

The reduction of the Q angle which was seen can 
be justified in studies analyzing the activation of the 
oblique medial and vastus lateralis muscles upon 
isometric exercises on the quadriceps having the 
knees in total extension(6,7) 

Effects in the Q angle measurement with 
maximal voluntary isometric contraction of the 
quadriceps muscle by Belchior A.C.G.1, Arakaki 
J.C.1,2, Bevilaqua-Grossi D.2, Reis F.A.1 and Carvalho 
P.T.C.1,  Rev Bras Med Esporte _ Vol. 12, – Jan/Fev, 
2006 

Based on this study, we believe that if it is 
associated to the maximal voluntary contraction 
during its execution, it can minimize the bad patellar 
alignment

Static and lsokinetic Treatments of 
Chondromalacia Patella: A Comparative 
Investigation by

William Mcmullen, Ms,’ Alfred Roncarati, Edd, 
Paul Koval,  During physical activities that require 
repetitive knee flexion, patellofemoral compressive  
forces (PFCF) increase as the angle between the 
patella and quadriceps tendons becomes more acute.

Continued and repetitive patellofemoral contact 
during a knee rehabilitation program will most likely 
exacerbate knee symptoms, particularly subjects with 
a diagnosis of chondromalacia patella.

A static exercise rehabilitation program may 
strengthen the knee musculature, yet minimize the 
PFCF and disruption of the patella and femoral 
articular surfaces. When the knee is in full extension 
and the quadriceps are contracted-as in quadriceps 
se�ing and straight leg raise exercises- the patella 
is not in contact with the femoral condyles. Instead, 
it articulates superiorly with the supratrochlear fat 
pad, allowing for minimal patellofemoral contact(13).  
Moreover, since subjects are performing exercises 

with the knee in full extension, the resultant PFCF 
have been calculated by various researchers to be 
approximately zero(13). The results of this study show 
that two therapy programs, 1 ) a static, progressive 
resistance and flexibility program, and 2) an isokinetic 
program, are equally effective in providing functional 
improvement in patients with chondromalacia 
patella.(8) 

 Parameters and comparisons of the quadriceps 
angle of  College-aged men and women in the supine 
and standing positions by  Woodland LH, Francis RS, 
The American Journal of Sports Medicine.1992 ;20(2): 
208-211 found that women showed a larger increase 
in Q-angle between the supine and standing positions 
than men.

The authors conclude that Q-angle measurements 
are clinically useful because they affect patellar 
tracking and knee mechanics

LIMITATION

First, since the level of quadriceps activation was 
not controlled, it was likely that several if not most of 
the subjects activated the quadriceps submaximally 
during the IQA condition.

CONCLUSION

At the end of study we conclude that in 
Chondromalecia patelle Q-angle is more as compare 
to normal in standing position and with static quads 
exercise angle was reduce. So, SQE has positive 
effect to reduced Q-angle and correct patellar 
malalignment. 
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ABSTRACT

Background- Owing to the chronic nature of the Pelvic inflammatory disease, large doses of analgesics 
and their side effects on the body, there is a need for non-invasive therapeutic and symptomatic chronic 
pain management. So the purpose of this study is to investigate the efficacy of SWD in the symptomatic 
management of chronic PID pain

Aim-The aim of the study is to find out the effect of SWD in reducing pain and improving function  in 
chronic PID pain. 

Objective -To determine therapeutic effect of SWD in reducing pain and improving function in chronic 
PID pain. 

Material and Methodology- : A randomized experimental study conducted on 30 females, aged 
between 18-40, diagnosed as having Pelvic inflammatory disease. Patients were randomly divided 
into two groups. Group A were treated with medications, pelvic relaxation exercises, ADL instruction 
and SWD. Group B were treated with medications, pelvic relaxation exercises, and ADL instructions. 
Clinical improvement was observed on Visual analogue scale and pain disability index.

Results- Unpaired t test was performed for post treatment VAS and pain disability index for both the 
groups. Group A which was treated with SWD have shown significant improvement.

Conclusion-The result of this study revealed the therapeutic efficacy of SWD in the symptomatic 
management of chronic pain in PID. The findings of the study provide a rational base for recommending 
SWD in the symptomatic management of chronic pain in PID over analgesic. 

Keywords- Pelvic Inflammatory Disease, SWD, 

INTRODUCTION

Pelvic inflammatory disease is an infection of 
the upper genital tract in women that can include 
endometritis, parametritis, salpingitis, oophoritis, 
tuboovarian abscess, and peritonitis. The spectrum 
of disease ranges from subclinical, asymptomatic 

infection to severe, life threatening illness, squeal 
include chronic pelvic pain, ectopic pregnancy, and 
infertility.1 Chronic PID is the residual debilitating 
illness that follows an acute episode of pelvic 
infection and is characterized by various symptoms 
such as persistent or recurrent lower abdominal 
pains, vaginal discharge, dyspareunia, and menstrual 
disorders. 

The application of physical modalities in clinical 
practice is becoming increasingly popular.2It is widely 
known that shortwave diathermy (SW) can be used to 
reduce pain and swelling, accelerate the inflammatory 
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process, and promote healing in ‘tissues with chronic 
inflammation3-5. The physical effects of SWD are the 
production of heat in the tissues and a concomitant 
rise in the tissue temperature.6-8. Application of SW 
diathermy to the involved tissues may increase 
vascular circulation, including white blood cells and 
change tissue temperature, which directly results in 
vascular dilatation, an increase in pain threshold, and 
a decrease in pain and swelling9-10.  Such vascular 
improvement also encourages resolution of the 
inflammatory processes by increasing nutrition 
and oxygen supply and by removing metabolic 
and waste products. This in tum promotes natural 
resistance to infection3-5. Owing to the chronic 
nature of disease, large doses of analgesics and their 
side effects on the body, there is a need for a none 
invasive therapeutic and symptomatic chronic pain 
management. However, studies investigating the 
efficacy of alternative to analgesics are very few. With 
all possible searches very few studies are available 
on effect of SWD on pelvic inflammatory diseases. In 
this study, an a�empt has been made to observe the 
effectiveness the efficacy of SWD in the symptomatic 
management of chronic PID. 

MATERIAL AND METHOD 

This randomized experimental study was carried 
out in N.D.V.M.P College Of Physiotherapy, nashik 
on 30 females, aged between 18-40, diagnosed as 
having Pelvic inflammatory disease. Patients were 
randomly divided into two groups. Group A were 
treated with medications, pelvic relaxation exercises, 
ADL instruction and SWD. Group B were treated 
with medications, pelvic relaxation exercises, and 
ADL instructions.

 Inclusion criteria was Patients with Endometritis, 
Parametritis, Salpingitis, Oophoritis and Peritonitis. 
Common Symptoms having-lower abdominal pain, 
irregular menses, pain radiating to lower back. 
Exclusion Criteria was Carcinoma, Pregnancy, 
Patients with contraindications of SWD.

Patients were randomly divided into two groups. 
Group A were treated with medications, pelvic 
relaxation exercises, ADL instruction and SWD. 
Group B were treated with medications, pelvic 
relaxation exercises, ADL instructions. Clinical 
improvement was observed on Visual analogue scale 
and pain disability index.

SWD TREATMENT PROCEDURE

 Only in group A (experimental group) SWD is 
applied. Continuous SWD current was generated 
by SWD machine adopting the modified cross fire 
technique as described by Balogun and Okonofua11. 
This involved moving electrodes to a position at right 
angles to the previous position half way through the 
treatment, so in 1st half treatment was given anterior 
posterior through the patients in lying position. And 
In 2nd half with the patients in side lying position 
with legs curled up and electrodes placed over the 
pelvic outlets and lumbosacral area of the spine 
INTENSITY- That generate mild comfortable warmth. 
FREQUENCY- Treatment was given at a frequency of 
every 2 days DURATION- 30 mins. The 30 mins were 
divided into 2 sessions of 15 mins each.

At the end of the total treatment period (14 
days) post SWD and NSAID’s treatment, VAS and 
pain disability index were recorded for both the 
groups .unpaired T test was done to see the level of 
significance.

RESULT- Mean age of group A patient was 
28.46±5.66 years and in group B was 26.78±4.24. 

Table 1-Visual analogue scale

Group D -0 D -14
Group A 8.46±2.61 4.78±2.805
Group B 7.49±2.201 6.89±2.25
P value 0.097 0.030

Group A showed significant improvement as p 
value is 0.030.group B also showed improvement but 
it was not as significant as group A.

Graph1 -pain disability index

For group A significant improvement is seen for 
pain disability index. Where pain disability index 
score of 56 was present before SWD treatment and after 



 22       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             23  

treatment it was 42.whereas score of 53 was present for 
group B and after treatment it was 46. Improvement is 
seen in both the groups and significant improvement 
is seen in group A as p value is 0.0001 and t = 7.8360
 with standard error of difference = 0.510.

DISCUSSION 

The primary purpose of this study was to 
determine the therapeutic efficacy of SWD in the 
symptomatic management of chronic PID. The finding 
of this study supports the work of BALAGON AND 
OKONOFUA, who reported an effective use of SWD 
in the treatment of chronic PID pain. The use of SWD in 
the clinical se�ing has systematically decreased in the 
last decade because of the discovery of newer electro 
analgesia such as the TENS, electro acupuncture, and 
lasers. Recently, Nickel suggested the elimination 
of SWD from physical therapy’s repertoire of 
treatment modalities because of the dearth of 
evidence supporting its therapeutic effectiveness 
in the different clinical conditions for which it is 
recommended2, 6-8. Our findings suggest that SWD 
still has a place in the armamentarium of the physical 
therapist and is indicated in gynecological practice. 
Another similar study investigating an alternative 
to analgesic was conducted by Evseeva, Serov & 
Tkachenko12 . The exact mechanism whereby SWD 
exerts its salutary effect is currently not well known. 
Following SWD therapy, there is a general dilatation 
of the arterioles and capillaries.The improved blood 
circulation making available an increased supply of 
oxygen and nutritive materials and also bringing in 
more WBc’s

The dilation of capillaries also increases the 
exudations of fluid into tissues and this is followed 
by increase absorption which together with increased 
flow of blood through pelvic area, assist in removal of 
waste products. These effects help to bring about the 
resolution of inflammation.

Chronic PID is associated with chronic pelvic 
pain as a result of inflammatory processes in pelvis. 
Resolution of the inflammation is accompanied by 
relief of pain , SWD assists in bringing about the 
resolution of inflammation and so relieving the pain 
in chronic PID.

Patients with PID are not routinely referred 
for physical therapy until the condition is found 
to be resistant to antibiotic therapy. The results of 
this study report reveal that SWD may be effective 

in the management of chronic PID. The therapist, 
however, must be alert to certain precautions and 
contraindications. Pregnant patients and those 
with sensory deficit, phlebitis, arterial disease, and 
malignant tumors should be identified and excluded 
from SWD therapy. It should not be applied to areas 
recently exposed to radiotherapy.

CONCLUSION 

The result of this study revealed the therapeutic 
efficacy of SWD in the symptomatic management 
of chronic pain in PID .Therefore, in PID use of 
SWD as adjunctive therapy along with conventional 
management is effective.
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  ABSTRACT

Aim of the Study: To evaluate the influence of proprioceptive neuromuscular facilitation   techniques 
on diaphragm muscle activity and pulmonary function in subjects with guillain- barre syndrome.

Purpose of the Study: Respiratory muscle weaknesses in neuromuscular diseases are major causes 
of morbidity and mortality in acute and long term se�ing. Indications for admission of patients with 
guillain- barre syndrome in ICU often include one or more factors like respiratory failure, severe bulbar 
weakness, and autonomic instability. Although, regular physiotherapy includes – air way clearance 
techniques, breathing exercises, chest physiotherapy, body positioning, postural drainage positions, 
inspiratory and expiratory muscle training, all these may improve the chest condition but the subject 
may not completely recover from respiratory muscle weakness and may have fatigue. Proprioceptive 
neuromuscular facilitation techniques facilitate the respiratory muscles which in turn improves the 
pulmonary function. Hence, the purpose of the study is to find out the influence of PNF techniques 
on diaphragm muscle activity and on pulmonary function (FEV1/FVC) in subjects with guillain- barre 
syndrome.

 Objectives of the Study: • To evaluate the effect of PNF techniques on pulmonary function (FEV1/
FVC) through Portable electronic spirometer in subjects with guillain- barre syndrome.

• To evaluate the diaphragm muscle activity by EMG (ELECTROMYOGRAPHY) biofeedback in 
subjects with guillain- barre syndrome.

Se�ing: Respiratory intensive care unit, General ward, SVIMS, Tirupati, AP. 

Subjects: 30 subjects who met inclusive criteria were selected by random sampling method and 
divided into experimental and control group. (15 in each group).

Method: Diaphragm muscle activity is measured by surface EMG biofeedback; pulmonary function 
(FEV1/FVC) is measured with portable electronic spirometer. These parameters were assessed before 
intervention and on the seventh day after intervention.

Conclusion: The group treated with proprioceptive neuromuscular facilitation techniques (Rhythmic 
stabilisation, repeated contractions) and breathing exercises had significant improvement on 
diaphragm muscle function measured in mille seconds and FEV1/FVC compared to group treated 
without proprioceptive neuromuscular facilitation techniques.

Keywords: Proprioceptive neuromuscular facilitation techniques(PNF), Guillain- barre syndrome(GBS), 
breathing exercises, pulmonary function, diaphragm muscle activity.
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INTRODUCTION

 GBS is also called as acute inflammatory 
demyelinating  polyneuropathy (AIDP) which is acute 
on onset, monophasic, immune mediated disease with 
increasing variants over past few decades. Number 
of diseases that fall under rubric GBS has grown 
to include axonal variants such as MFS (MILLER- 
FISHER SYNDROME).GBS is an autoimmune 
inflammatory disease of peripheral nervous system 
affecting nerves outside the brain and spinal cord. 
It is triggered by preceding infectious events such as 
a respiratory or gastrointestinal infection.There are 
at least four subtypes of disease including 1) Acute 
inflammatory polyradiculopathy(AIDP) 2) Acute 
motor axonal neuropathy (AMAN) 3)Acute motor 
and sensory axonal neuropathy(AMSAN) 4)Miller 
– fisher syndrome(MF)[1],[2]. GBS is an autoimmune 
disorder of PNS with range of presentations from mild 
to life threatening paralysis (Kristi Mcclellanmantay, 
elinarmeau, Thomasparish)[5]. The annual incidence 
of GBS is approximately 1.11/1, 00,000 in INDIA[1], 
[2] Annual incidence in Tirupati is 79.28%.Males are 
affected than females. The males: female ratio is 1: 0.7. 
Respiratory illness incidence is 58% in tirupati. Bulbar 
involvement is 34%.

 The symptoms and signs of GBS are 1) 
preceding upper respiratory tract infection often 
predates the onset of GBS by 10 to 14 days 2)motor 
dysfunction  3) symmetrical limb weakness 4) muscle 
wasting 5) areflexia 6) numbness/parasthesias 
7) pain 8) autonomic dysfunction 9) fatigue due to 
respiratory muscle weakness 10) respiratory failure. 
Neuromuscular diseases that affect respiratory 
system are major cause of morbidity and mortality  in 
both acute and long term se�ing. GBS is most common 
neuromuscular disease that affect respiratory system 
in ICU, the following are the factors  of respiratory 
system dysfunction in GBS respiratory failure, severe 
bulbar weakness, autonomic instability, pulmonary 
aspiration. The following factors lead to respiratory 
failure: 1) upper airway   compromise due to weakness 
of laryngeal and oropharyngeal muscle 2) weakness 
of muscles of inspiration 3) weakness of muscles of 
expiration 4) pulmonary complications. As per the 
literature the following are the treatment regimens 
available to improve respiratory muscle weakness.
1) Airway clearance techniques for effective in 
removal of secretions, postural drainage and body 
positions. 2) breathing exercises 3) forced expiratory 

techniques 4) respiratory muscle training- Inspiratory 
muscle training, Expiratory muscle training5) 
incentive spirometer

MATERIALS AND METHODOLOGY

Place of study is college of physiotherapy, SVIMS, 
Tirupati, Andhra Pradesh, India. Study design is an 
Experimental study – prospective randomised clinical 
trial. Subjects were randomly divided into into two 
groups (experimental and control groups) and all the 
participants were provided with informed consent. 
Sample size is 30 subjects (15 in each group). Inclusive 
criteria is age: 30- 50 years, both male and female 
gender, Moderate FEV1/FVC, Haemodynamically 
stable patients. Subjects with Cardiac diseases, 
Unconscious subjects, Seizures, Neurodegenerative 
diseases, other respiratory disorders, and Psychiatric 
illness were excluded. 

Intervention: (1 week of PNF training  and 
PNF techniques, diaphragmatic breathing exercises 
for15min, 3repetations, 3 sets, 7 days in a week for 1 
week).

EXPERIMENTAL GROUP: subjects received 
PNF techniques (repeated stabilization, rhythmic 
contractions) to diaphragm and diaphragmatic 
breathing exercises for15min, 3repetations, 3 sets, 
and 7 days in a week for 1 week. CONTROL GROUP: 
subjects received only diaphragmatic breathing 
exercises for 15 min, 3repetations, 3 sets, and 7 days 
in a week for 1 week.

OUTCOME MEASURES 

Outcome measures are:

•   EMG BIOFEED BACK

•  Portable electronic spirometer

Materials used are 1)EMG biofeed back machine 
MYOMED 932- to record diaphragm muscle 
activity.2)Portable electronic spirometer,BIONET, 
CARDIOTOUCH 3000- to record pulmonary function 
(FEV1/FVC)                            

STATISTICAL ANALYSIS

The entire analysis has been carried out using 
IBM SPSS Inc. 20.0 Version.  The main objective of 
the work is to observe the statistical significance in 
the variables considered.  The data is collected on two 
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time periods i.e., Pre and Post treatment with respect 
to each and every variable. Since all the variables 
in the study are quantitative; the suitable statistical 
technique is to analyze and meet the objective is 
the paired sample t- test. To test the significance 
between control and experimental group with respect 
to variables, Independent sample t- test has been 
performed.

RESULTS 

According to the data analysis, a significant 
difference was found between the pre and post test 
values of both the parameters in both experimental 
and control groups (p< 0.05), but comparatively more 
significant changes was found in experimental than 
the control group (p< 0.05).

  DISCUSSION

The purpose of the study was to find out the 
effect of PNF techniques on diaphragm muscle 
activity and on pulmonary function in subjects with 
GBS. Diaphragm muscle activity is measured with 
EMG biofeedback machine, pulmonary function 
with portable electronic spirometer through FEV1/
FVC ratio. The outcome measures were recorded 
before intervention and after intervention on seventh 
day. Initially paired t- test was utilised to test the 
significance between pre and post intervention 
values of DMA and FEV1/FVC ratio. Results from 
table- 1 and table- 2 showed that there was significant 
improvement in post values in both control and 
experimental groups when compared to pre values 
of both groups.

The results of the present study indicate that 
breathing exercises may be a viable option for 
improving respiratory muscle weakness. However 
addition of PNF techniques (Repeated contractions 
and Rhythmic stabilisation) produced significant 
results over breathing exercises. Subjects receiving 
PNF techniques improved their diaphragm muscle 
activity (DMA) by a mean of 40.33 compared to 
individuals who received only breathing exercises in 
isolation. PNF techniques also improved pulmonary 
function (FEV1/FVC) by a mean change of 25.00 
compared to 5.87 for those who received breathing 
exercises. The results indicated significant between 
group differences for DMA and FEV1/FVC. The above 
statistics reveal that PNF techniques has a significant 
effect on respiratory muscle weakness than treated 

with only breathing exercises in GBS.

Diaphragm is man’s main respiratory muscle. 
The motion of the rib cage a�ributes to the direct 
action of the diaphragm through its insertion at 
lower ribs and reduces the intrathoracic pressure 
through abdominal musculature. It is believed that 
when ventilator capacity of lungs is compromised, 
the respiratory functions such as VC, FEV1/FVC are 
said to be affected and the individual could utilise the 
abdominal muscle for forced expiration, thus ge�ing 
room for improved inspiratory action. Abdominal 
muscles play a role in effective coughing also 
individuals with weak abdominals show ineffective 
coughing leading to accumulation of secretions and 
infections which in turn affects pulmonary function.

To improve diaphragm muscle activity and 
the pulmonary functions, PNF techniques are 
incorporated. Techniques are applied as a means 
of stimulating response and strengthening muscles 
of respiration. Stimulating intrinsic muscles of 
respiration and increase of range of motion of chest 
and diaphragm are achieved by direct application of 
these techniques which are based on SHERRINGTON 
LAW OF SUCCESSIVE INDUCTION where pressure 
and stretch are applied which produces a stretch 
reflex and stimulation of muscles of respiration which 
facilitates movement.

According to NITZ 2002. A randomised control 
trail study proved the effect of PNF treatment on 
breathing to staged basal expansion technique 
and concluded that PNF approach is the main 
contributor in increasing oxygen saturation and 
thoracoabdominal motion. MICHAEL T. Pu� et al 
(2008) studies proved that PNF techniques are said to 
improve vital capacity (VC) and range of motion in 
subjects with COPD. In study done by FRED SMEDES 
(2006) a literature revealed that PNF is effective in 
treating central neurological disorder, orthopaedic, 
traumatic problems to sport injury individuals and 
are said to improve ROM, voluntary movement, gait 
speed, vital functions, and stroke.

CONCLUSION

In subjects with GBS who have diaphragm 
muscle weakness and reduced pulmonary function, 
PNF techniques improve diaphragm muscle 
activity and pulmonary function (FEV1/FVC). The 
study proves that PNF techniques are effective in 
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facilitating diaphragm muscle activity and improving 
pulmonary function in subjects with GBS.
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ABSTRACT

Objective: To measure the Strength of Cylindrical Grip in 6-11 years Children in Pune City. 

Methodology: This was a cross sectional study done amongst students at Sinhgad Spring Dale School, 
Ambegaon, Pune during November 2012 to January 2013. Total 120 school children were selected by 
convenient sampling. Information was gathered of the grip strength of both the hands measured by a 
modified sphygmomanometer. Maximum three readings were collected and then an average of those 
three readings was taken.

Results: Unpaired t test was done to compare the strength of the grips between the right hand and left 
hand grips between girls and boys and the dominant and non dominant hands. The difference in the 
dominant and non dominant grip strengths of girls and boys was found to be extremely significant 
(p < 0.0001).

Conclusion: There is no significant difference between right hand and left hand grip strength of 
girls and boys of 6-11years.The dominant hand is stronger than the non-dominant hand of 6-11years 
children.
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INTRODUCTION

Cylindrical Grip is one of the power grips which 
requires great strength and is considered as the most 
stable grip. It develops at the age of 9-12 months and 
the strength increases with the age. By the age of 1-
2 years most children have established a fine pincer 
grasp, and by the age of 3-4 years most children have 
established a tripod grasp of a pencil1. It is during 
the preschool years that children apply and refine 
these prehensive skills to use the simple tools such 
as knives, forks, scissors, crayons, pencil and paper, 
shoelaces, zippers bu�ons and other devices (Ayres, 
1981).

Grip strength is frequently measured when 
assessing hand function in children to help identify 
level of development or degree of impairment, to 
establish treatment needs, and to measure treatment 
outcomes. Fine motor tasks leads to the establishment 
of hand preference by age 6 years1. 

Grip strength is frequently measured when 
assessing hand function in children to help identify 
level of development or degree of impairment, to 
establish treatment needs and to measure treatment 
outcomes1. Most of the published research dealing 
with grip strength measurement has focused on 
adults, but there is increasing interest in establishing 
reliable and valid normative data for children2.

Therapists use grip strength measurements as 
one means of evaluating hand function (Pratl & Allen, 
1989)1.

A study done by C. Backman & L. Daniels in 1996 
shows that there is an increase in grip strength with 
age and boys were generally stronger than girls and 
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the right hand was often, stronger than the left hand2. 
The study done by Andrea Robertson and Jean Dei� 
in 1987 indicated that the mean grip strength scores 
increased linearly with an increase in age and that the 
right grip strength score was greater than the left3. 

 A modified sphygmomanometer can be used as 
a reliable and valid measure for grip strength. The 
procedure recommended by Melvin (1989) is the use 
of an inflated blood pressure cuff as the squeezing 
device. This study examined the grip strength of 
typical children using this device and then compared 
their grip strength with the grip strength of children 
with rheumatic diseases4.

Very few studies were done on Indian population 
amongst children to study the grip strength; hence the 
need for study arose. Also cylindrical grip strength 
was chosen since it is the most commonly used grip.  

NORMATIVE DATA 

Daniels and Backman (1993) identified a number 
of trends in the development of hand strength which 
did emerge from their studies: strength increases with 
age, boys stronger than girls, increase in strength are 
parallel for boys and girls until adolescence when 
boys strength increases rapidly and girls gradually, 
the right hand is stronger for right dominants while 
findings for left dominants are inconsistent, height 
and weight are correlated with grip and pinch 
strength.

Robertson and Dei� (1988) suggested that most 
commercially available dynamometers are too large 
and too heavy for children’s small hands. Instrument 
size and weight could even be more important factors 
to consider when a�empting to measure strength in 
children with hand impairments.   

The Jamar dynamometer was used in four of 
the nine studies which measured grip strength in 
children. However the handle position was not 
consistent across the studies. Ager (1984) adjusted 
the handle position relative to the size of the child’s 
hand5.

OBJECTIVES

1. To compare the strength of cylindrical grip of 
right hand and left hand between boys and girls of 6-
11years children.

2. To compare the strength of cylindrical grip in 

dominant and non-dominant hand of 6-11yrs. 

METHODOLOGY

Study design: A Cross sectional Study.

Study area: Spring Dale Primary School, Vadgaon, 
Pune

Duration: - 6months

Sampling: Convenient Sampling.

Sample Size: 120 Children (60 boys and 60 girls)

Sample Selection: - Children from age 6-11 years 
both girls and boys

Inclusion criteria: 

• Age Group : 6-11years

•  Both Girls and Boys 

Exclusion criteria: 

•  Children with a history of Trauma which involves 
the upper limb. 

•  Children with a Hand Deformity 

Materials Used: 

•  Modified Sphygmomanometer :  To Measure the 
strength of cylindrical grip 

Figure 1: The Modified Sphygmomanometer 

PROCEDURE 

Ethical clearance was taken from the institutional 
ethical commi�ee. Ascent of the subject’s parent was 
taken. Subject should be in si�ing position on an 
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chair with his shoulder in neutral position with no 
rotation and adducted, elbow resting on the table, 
forearm in mid prone position and wrist in neutral 
position or up to 15 degrees of extension. Now the 
subject should press the pressure bulb of the modified 
sphygmomanometer with maximum strength and 
pressure difference is noted. Initially a demonstration 
was given to the subjects. Then the subjects were asked 
to perform the procedure with his/her dominant hand 
and then with non dominant hand. Maximum three 
readings were collected and then averages of those 
three readings were taken. 

STATISTICAL ANALYSIS 

Unpaired t test was done to compare:-

• Right hand grip strength between girls and 
boys of 6-11years.

• Left hand grip strength between girls and 
boys of 6-11years.

• Dominant and Non-dominant grip strength 
of 6-11years children.

RESULTS 

TABLE 1: Comparison of Right hand grip 
strength between girls and boys of 6-11 years  

Mean (mm 
Hg)

SD(mm 
Hg) N

Girls 120.50 38.90 60

Boys 117.67 36.93 60

There is no significant difference of right hand 
grip strength between girls and boys. (p value 
=0.6832)

TABLE 2: Comparison of Left hand grip strength 
between girls and boys of 6-11 years

Mean (mm 
Hg)

SD(mm 
Hg) N

Girls 86 34.21 60

Boys 82 33.55 60

There is no significant difference of right hand 
grip strength between girls and boys. (p value 
=0.5367)

TABLE 3: Comparison of dominant and 
non dominant hand grip strength in 6-11 years 

Mean (mm 
Hg)

SD(mm 
Hg) N

Dominant Hand 
122.25 37.45 

120

Non dominant 
hand 80.92 30.40 120

There is an extreme significant difference between 
the grip strength of dominant and non-dominant 
hand in 6-11yrs children. (p value <0.0001)

DISCUSSION

In the present study 120 samples were taken 
among which 60 girls and 60 boys were evaluated for 
cylindrical grip strength. The right hand grip strength 
of girls and boys (t value 0.4092 and p value 0.6832) 
showed no significant difference in right hand grip 
strength of girls and boys.

The left hand grip strength of girls and boys 
(t value 0.6197 and p value 0.5367) showed no 
significant difference in left hand grip strength of 
girls and boys (Table 1 & 2). The dominant and non 
dominant grip strength of girls and boys (t value 
9.3866 and p value is <0.0001) shows significant 
difference between the dominant and non dominant 
hand grip strength of girls and boys (Table 3).

A study done by C Backman & L Daniels in 1996 
shows that the boys were generally stronger than the 
girls, however no such significant differences were 
seen in the present study. The study done by Andrea 
Robertson and Jean Dei� (1987) indicated that the 
mean grip strength score of dominant hand was 
greater than the non dominant hand, similar results 
were obtained in the present study.

CONCLUSSION

There is no significant difference between right 
hand and left hand grip strength of girls and boys 
of 6-11years.The dominant hand is stronger than the 
non-dominant hand of 6-11years children.
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ABSTRACT

Objective: The purpose of this study is to compare The Quality of Life of Occupational Therapists 
working in Hospitals and those working in Private setups.

Methodology: Occupational therapists above 25 years of age working in hospitals  (N= 51) and in 
Private setups (N= 49) participated in the study. They were divided into three age groups viz 25 to 
34 years, 35 to 44 years and 45 years and above. The subjects took the questionnaires in a group or 
individually. A detailed Demographical data along with Work Life Survey was then filled. They were 
then assessed on the Professional Quality of Life (PRoQOL) Questionnaire (version 5). This is a 30 
item, self reporting questionnaire. Scores from PRoQOL (Compassion satisfaction, burnout, secondary 
traumatic stress) were calculated. Details from demographic data along with the scores from PRoQOl 
were statistically analyzed, and compared. P value less than 0.05 was taken as significant level.

Results: The results of the study show high Compassion satisfaction rate and low Compassion fatigue 
(Burnout and Secondary traumatic Stress) in Occupational Therapists working in Hospitals as well 
as those working in Private setups. This reflects a well maintained Quality of Life of OT’s working in 
Hospitals & private setups as well as across the age groups.
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INTRODUCTION

Occupational therapy promotes health by 
enabling people to perform meaningful and 
purposeful activities. Occupational therapists work 
with individuals who suffer from either a mental, 
physical, developmental, and/or emotionally 
disabling condition. This is done by utilizing 
treatments to restore, reinforce, enhance or maintain 
performance .11 Any work done over a period of time 

leads to fatigue and stress which in turn, may lead 
to dissatisfaction, low organizational commitment, 
and absenteeism as well as inter-personal conflicts. 
Thus with an Occupational therapist it will get 
reflected in his or her work in terms of patient care, 
job satisfaction etc.

Professional quality of life is the quality one feels 
in relation to their work as a helper. Both the positive 
and negative aspects of doing one’s job influence 
one’s professional quality of life. 

Professional Quality of Life for those providing 
care has been a topic of growing interest over 
the past twenty years. Research has shown that 
those who help people that have been exposed to 
traumatic stressors are at risk for developing negative 
symptoms associated with burnout, depression, and 
pos�raumatic stress disorder.1

DOI Number: 10.5958/0973-5674.2015.00049.0 
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The Professional Quality of Life Scale, known as 
the ProQOL, is the most commonly used measure 
of the positive and negative effects of working with 
people who have experienced extremely stressful 
events. 

It incorporates two aspects, the positive 
(Compassion Satisfaction) and the negative 
(Compassion Fatigue). Compassion fatigue breaks 
into two parts – Burnout and Secondary Traumatic 
Stress.

Compassion satisfaction is about the pleasure 
you derive from being able to do your work well.1, 

9For example, you may feel like it is a pleasure to help 
others through your work. You may feel positively 
about your colleagues or your ability to contribute to 
the work se�ing or even the greater good of society.

Burnout is associated with feelings of 
hopelessness and difficulties in dealing with work 
or in doing your job effectively.1; 6, 9 These negative 
feelings usually have a gradual onset. They can reflect 
the feeling that your efforts make no difference, or 
they can be associated with a very high workload or a 
non-supportive work environment.

Secondary Traumatic Stress (STS) is about 
work-related, secondary exposure to people who 
have experienced extremely or traumatically stressful 
events.1, 6, 9The negative effects of STS may include 
fear sleep difficulties, intrusive images, or avoiding 
reminders of the person’s traumatic experiences. 
STS is related to Vicarious Trauma as it shares 
many similar characteristics. It also concerns with 
things such like exhaustion, frustration, anger and 
depression that is typical of burnout. Secondary 
Traumatic Stress is a negative feeling driven by fear 
and work-related trauma.

The overall concept of ProQOL is complex 
because it is associated with characteristics of the 
work environment (organizational and task-wise), 
the individual’s personal characteristics and the 
individual’s exposure to trauma in the work se�ing1. 
This complexity applies to paid workers.

Since Occupational Therapists are Health care 
workers working with people driven by trauma, so 
the need arises to find out their Quality of Life.

AIMS AND OBJECTIVES

To find the Quality of Life of Occupational 

Therapists working either in a Hospital or in a Private 
setup.

OBJECTIVES

1. To assess the perceived Quality of Life 
(Compassion satisfaction, Burnout and Secondary 
traumatic stress) of Occupational Therapists a�ached 
to a Hospital and those working in a Private setup.

2. To compare the Quality of Life between 
Occupational Therapists a�ached to a Hospital and 
those working in a Private setup.

HYPOTHESIS

(Ho):- There is no significant difference in the 
Quality of Life in Occupational Therapists working in 
Hospital and those working in Private setups.

(Ha):- There is a significant difference in the 
Quality of Life in Occupational Therapists working in 
Hospital and those working in Private setups.

REVIEW OF LITERATURE

1. Juanita Millicent Swanepoel – Job satisfaction 
of Occupational Therapist in the Public health sector, 
Free State province, University of the Free State, 
Bloemfontein, November 2010.

The results and findings of this study provided 
scientifically founded principles by which those who 
are concerned about the job satisfaction of occupational 
therapists can reason on the phenomenon. The results 
and findings also yielded a relatively comprehensive 
assimilation of recommendations to address the job 
satisfaction and concerns and opinions of occupational 
therapists working in the field and provided them 
with the opportunity to play an active role in 
enhancing their own job satisfaction. It also provides 
a strong point of departure for future research where 
occupational therapists are concerned.

2. Michelle J. Linz - Understanding Reports of 
Job Satisfaction of Licensed Occupational Therapists 
in Minnesota, St. Catherine University, St. Paul, MN, 
April, 2011

This study highlights certain factors that play 
a part in occupational therapists’ job satisfaction. 
Knowledge of factors contributes to occupational 
therapists’ job satisfaction help to increase retention 
and keep positions filled, making occupational 
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therapy services available to all who need them.

3. Sangeeta Gupta - Burnout and Coping 
strategies utilized by Occupational Therapists in 
Ontario, Queen’s University, Kingston, Ontario, 
Canada, September, 2010.

This study contributes to understanding the 
practice challenges for occupational therapists in the 
contemporary healthcare arena. It provides valuable 
insights into factors that contribute to therapist 
burnout and strategies they employ to maintain 
competent practice.

4. Christian Lauvrud - Occurrence of post 
traumatic stress symptoms and their relationship to 
professional quality of life (ProQoL) in nursing staff at 
a forensic psychiatric security unit: a cross-sectional 
study. Health and Quality of Life Outcomes 2009, 7:
31.

The prevalence of post traumatic stress symptoms 
was low. Low scores were found on compassion 
satisfaction. Length of psychiatric nursing experience 
and low scores on compassion satisfaction were 
correlated to increased post traumatic stress 
symptoms. Although high violence frequency, low 
rate of post traumatic stress symptoms and low 
compassion satisfaction scores was found. High staff/
patient ratio and emotional distance between staff 
and patients are discussed as protective factors.

MATERIALS AND METHOD

STUDY DESIGN: Comparative, Non 
interventional, Analytical Study, One time survey 
Study.

STUDY POPULATION: A total of 100 
Occupational Therapists, both male and female, 
above the age of 25, working in hospitals or those 
working in private setups, across the city of Mumbai 
were surveyed for the study.

INCLUSION CRITERIA 

1) Graduation in Occupational therapy.

2)  Age 25 years and above.

3) Both male and female.

4) Currently working in a hospital or private 
setup.

5) Minimum work experience of 1 year.

EXCLUSION CRITERIA

Students of Occupational therapy currently 
pursuing post graduate or Doctoral studies.

PROCEDURE 

Occupational therapists working in a hospital or 
private setup were contacted and the aim of the study 
and its importance was explained to them. Consent to 
participate in the study was taken and a participant 
information sheet was filled. The subjects were 
made to sit in a calm and comfortable environment 
in a group or individual and the questionnaires 
explained to them. A detailed Demographical data 
along with Work Life Survey was then filled. They 
were then assessed on the Professional Quality of 
Life (PRoQOL) Questionnaire (version 5). This is a 
30 item, self reporting questionnaire. Any queries 
while filling the questionnaire were clarified. Total 
duration for filling the form and questionnaire 
was approximately 15 to 20 minutes. Compassion 
satisfaction, burnout, secondary traumatic stress 
was calculated, statistically analyzed, correlated and 
compared. Details from demographic sheet were also 
statistically analyzed, and compared.

ASSESSMENT TOOLS

1) Demographic sheet.

2) Work life Survey.

3) Professional Quality of Life scale, version 5.

STATISTICAL CONSIDERATION

1) Frequency and percentage table was used for 
result presentation.

2) Comparison among groups for various scales 
scores was done with the help of Mann Whitney test.

3) P value less than 0.05 was taken as significant 
level.
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Graph 1: Distribution of Occupational Therapists 
in different age group working in various fields in 
Hospitals.

Graph 2: Distribution of Occupational Therapists in 
different age group working in various fields in Private 
setups.

FINDINGS

Table 1: Demographic details

Total 
number of 
subjects

Males Females Mean 
age

Hospitals 51 8 43 36.50

Private 
setups 49 11 38 35.48

Total 100 19 83

Table 2: Distribution of group based on Age 
categories.

Total Hospitals Mean 
age

Private 
setups

Mean 
age

25 to 
34 yrs 53 23 29.08 30 28.06

35 to 
44 yrs 26 18 37.61 8 37.37

> 45 
yrs 21 10 51.6 11 54.36

Table 3: Comparison of QOL between all Occupational Therapists.

Work Place Parameter Count Mean Standard 
deviation Median IQR Mann 

Whitney P value

1)Hospital Burnout 51 21 4 21 5 1154 0.508

2)Private Burnout 49 21 5 20 6 Difference is not 
significant

1)Hospital Compassion 
satisfaction 51 42 5 42 6 1104 0.312

2)Private Compassion 
satisfaction 49 42 5 43 7 Difference is not 

significant

1)Hospital Secondary tr. 
Stress 51 20 4 19 5 1196 0.711

2)Private Secondary tr. 
Stress 49 19 4 19 5 Difference is not 

significant
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Table 4: Comparison of QOL between Otists in the age group of 25 to 34 years.

Work Place Parameter Count Mean Standard 
deviation Median IQR Mann 

Whitney P value

1)Hospital Burnout 23 22 4 22 5 284 0.269

2)Private Burnout 30 21 6 20 8 Difference is not 
significant

1)Hospital Compassion 
satisfaction 23 40 5 40 6 278 0.227

2)Private Compassion 
satisfaction 30 41 6 43 7 Difference is not 

significant

1)Hospital Secondary tr. 
Stress 23 19 5 18 5 329 0.773

2)Private Secondary tr. 
Stress 30 19 4 19 4 Difference is not 

significant

Table 5: Comparison of QOL between Otists in the age group of 35 to 44 years.

Work Place Parameter Count Mean Standard 
deviation Median IQR Mann 

Whitney P value

1)Hospital Burnout 18 20 4 21 6 64.5 0.676

2)Private Burnout 8 20 3 20 5 Difference is not 
significant

1)Hospital Compassion 
satisfaction 18 44 4 44 4 66.5 0.759

2)Private Compassion 
satisfaction 8 45 3 45 5 Difference is not 

significant

1)Hospital Secondary tr. 
Stress 18 19 5 18 7 49 0.198

2)Private Secondary tr. 
Stress 8 17 4 16 3 Difference is not 

significant

Table 6: Comparison of QOL between Otists in the age group of 45 years and above.

Work Place Parameter Count Mean Standard 
deviation Median IQR Mann 

Whitney P value

1)Hospital Burnout 10 21 3 21 4 45.5 0.501

2)Private Burnout 11 21 4 22 8 Difference is not 
significant

1)Hospital Compassion 
satisfaction 10 42 4 42 8 53 0.887

2)Private Compassion 
satisfaction 11 43 4 43 7 Difference is not 

significant

1)Hospital Secondary tr. 
Stress 10 20 3 21 3 53 0.888

2)Private Secondary tr. 
Stress 11 21 5 20 10 Difference is not 

significant
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  DISCUSSION

 Table 1 show that 100 Occupational therapists 
fulfilled our criteria, and participated in this study, 
out of which there were 51 Occupational therapists 
from Hospitals out of which 8 males and 43 females 
and 49 Occupational Therapists from Private setups 
out of which 11 males and 38 females.

Graph 2 and 3 – Shows distribution of 
Occupational therapists practicing various fields in 
different age groups seen in Hospitals and Private 
setups.

It is clearly seen that Musculoskeletal, Neurology 
and Pediatrics are dominating the other fields in both 
Hospitals and Private setups. One of strength of 
Occupational Therapy is the possibility of Changing 
Careers many times within the profession, as many 
Occupational Therapists often work in more than 
area of work. The concept of ‘Many or Multiple 
career in one’ should therefore be a strong marketing 
point for the profession. Career progression does 
not therefore follow a linear pa�ern but allows for 
a ‘Spiral progression; through different areas of 
practice3 (Yvonne Thomas et al)

Table 3 – Shows the comparison between the 
Quality of Life of Occupational Therapists working in 
Hospital and those working in Private setups.

It shows that the Compassion Satisfaction is 
higher and Compassion Fatigue i.e. Burnout and 
Secondary traumatic Stress is low in maximum 
number of Occupational therapists working in both 
Hospitals as well as Private setup. Statistically there 
is no significance difference in the Quality of Life 
between the two groups. According to Jean Turgeon 
‘Job satisfaction greatly influences an individual’s 
decision to remain in his or her work situation’ 
which is similarly seen in our study. 10. This result 
gives an expanding horizon to younger generation 
Occupational Therapists when choosing between 
Hospitals and Private Setups since both have a fairly 
equivalent Quality of Life.

Table 4, 5, 6 – Shows results in various age groups. 
Compassion satisfaction is averagely higher as 
compared to Burnout and Secondary Traumatic Stress 
which is averagely low, when seen statistically. Being 
an Occupational Therapist with a greater experience 
over many years builds and sustains personal identity 
and therefore continued employment has a greater 

personal meaning and intrinsic rewards. We can say 
that Therapist with greater experience imbibe the 
spirit of achieving excellence by taking challenging 
roles with optimism which may a�ribute to higher 
QOL in young Occupational Therapist.

It is seen that “Making a difference” is a core 
value for Occupational Therapists. The importance 
of experiencing feelings of “making a difference” 
perpetuates, starting as the initial motivation and 
continuing to be the driving force behind practicing 
the profession throughout the career. Similarly it 
was found out by Swanepoel J.M. in her study on 
Occupational Therapists working in Public Health 
Sector.3

The study reflect that Occupational Therapists 
have developed good professional and clinical skills 
through which they connect with their clients to 
identify and deal with their problem areas holistically,  
which is seen in their Professional Quality of Life 
Scores.

So we can conclude that even after working for so 
many years and in various fields, it is seen that there 
is high Professional Quality of Life of Occupational 
Therapists working in both Hospitals as well as 
Private setups. According to Friedman, ‘Compassion 
Satisfaction plays a critical role in reducing once job 
as a calling, an internal belief that the individual was 
meant to do this work despite the many hardships 
involved’.9 The results are very similar to the study 
done by Christian Lauvrud (2009) in forensic nursing 
staff.2

CONCLUSION

• This study provides vital information of 
Occupational therapists practicing in Mumbai.

• Majority of therapists enjoys high rate of 
work satisfaction and low rate of Compassion Fatigue 
to maintain their Quality of Life.

• There was no statistically significant 
difference seen in QOL of therapists working in 
Hospitals and Private setups, Age groups and Field 
of work.

FURTHER STUDIES

Longitudinal studies can be done in detail to 
evaluate Compassion Satisfaction & Compassion 
Fatigue individually. 
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LIMITATIONS

• Restricted to city of Mumbai.

• Fewer number of practicing therapists in age 
group of 45 and above years.

• Fewer number of male therapists
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funded by self.
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a number of high quality studies have investigated 
the efficacy of various physiotherapy interventions 
in major surgical populations, particularly following 
cardiac & upper abdominal surgery.5 Chest 
physiotherapy, including postural drainage, chest 
wall percussion, vibration and forced expiratory 
technique is an effective intervention to prevent & 
treat pulmonary atelectasis.6

The clinical relevance of this subject & the need to 
document the effectiveness of chest physiotherapy in 
resolving acute atelectasis has led the writers to report 
their personal experience in the following case.

CASE REPORT

We present here a case of 60 years old lady, on 
chemotherapy & previously operated 8 years back for 
carcinoma colon; admi�ed with painful abdominal 
distension, constipation & vomiting. Barium meal 
study revealed sub acute intestinal obstruction due 
to adhesions. 

Exploratory laparotomy with resection of 
anastomosis & adhesinolysis was performed. 
Post operative recovery was uneventful until post 
operative day 3, when there was sudden development 
of dyspnea with a drop in saturation to 60%. Chest 
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ABSTRACT

Atelectasis is one of the complications that may follow abdominal surgeries, and in spite of advances 
in anesthetic & surgical techniques & the advent of chemotherapeutic agents, this remains a major 
challenge and an important cause of post operative morbidity & mortality.
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Here is a case of post operative massive atelectasis resolved completely with a single session of chest 
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INTRODUCTION

The post operative period is frequently associated 
with clinically important abnormalities of pulmonary 
function,1   which are an important cause of morbidity 
& mortality contributing to significant increases in 
health care cost, length of intensive care, hospital 
stay; & patient discomfort.2  

Pulmonary atelectasis is one of the most common 
post operative pulmonary complications7. In patients 
with previously normal lungs, general anesthesia is 
associated with impaired oxygenation; pulmonary 
atelectasis being the major cause;3 

It is associated with decreased lung compliance, 
impaired oxygenation, increased pulmonary vascular 
resistance & development of lung injury.3                                  

          Atelectasis is commonly managed by therapeutic 
bronchoscopy.4  Chest physiotherapy aims to prevent 
& treat post operative pulmonary complications and 
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radiographs  revealed complete left lung collapse/ 
atelectasis for which she was immediately intubated 
& ventilated with 100% FiO2, PEEP 8cm of H2O, with 
SpO2 being maintained at 60%.

Post chest physiotherapy reference patient was 
a� ended immediately. When approached, she was 
found to be restless with moderate dyspnea.          

On examination, the respiratory rate was 50 
breaths/minute, pulse rate was 130 beats/minute, 
and trachea was displaced to the left, chest fl a� ened 
on the left side with practically no excursion of left 
side of chest with respiration. Percussion note was 
dull over the entire left chest, breath sounds were 
practically inaudible over the area of dullness, and 
the entire right chest gave hyper- resonant note.

Immediate chest physiotherapy session included 
postural drainage with positioning, chest wall 
percussion & vibration.

A large quantity of very thick, tenacious & 
purulent secretions with a mucous plug was suctioned 
out post chest physiotherapy.

Immediately a striking change in the physical 
signs was observed. There was excursion of the left 
chest with respiration; vesicular breath sounds along 
with coarse rales were heard on left chest. There was 
perceptible decrease in pulse rate & respiratory rate. 
The repeat chest x-ray done after one hour revealed 
considerable quantity of air in left lung, trachea near 
the midline, the outline of diaphragm as well as the 
left border of the heart was clearly visible, suggesting 
completely resolved atelectasis.

She was extubated in 48 hours without 
complications. Deep breathing exercises along with 
incentive spirometry were performed at regular 
intervals to improve ventilation & gas exchange.

Figure 1:   Before chest physiotherapy,  

Figure 2:  After chest physiotherapy

       DISCUSSION

This case illustrates that chest physiotherapy in 
the immediate post operative period is very eff ective 
in resolving acute atelectasis caused by retained 
secretions.

General anesthesia impedes the matching 
of alveolar ventilation & perfusion; & thus the 
oxygenation of arterial blood. A triggering factor is 
loss of muscle tone that causes a fall in the resting 
lung volume & functional residual capacity along 
with inhibition of muco ciliary transport, diaphragm 
function, increased production & viscocity of 
mucous.11  This fall promotes airway closure & gas 
adsorption, leading eventually to alveolar collapse, 
that is, atelectasis.5

 Shallow, monotonous breathing especially 
in supine position may decrease ventilation to 
dependent lung regions and may contribute to the 
development of atelectasis. Incisional pain, residual 
anesthetic eff ects, and lying in bed for prolonged 
periods also contribute.8  

Chest physiotherapy is designed to enhance 
ventilation & is aimed at increasing the abnormally 
low post operative functional residual capacity.8

Chest physiotherapy including positioning, 
percussions & vibrations enhance the mucociliary 
clearance from both central & peripheral airways 
by aiding the dislodgement of mucous plug(s) along 
with drainage of pooled secretions from peripheral 
towards central airways from where it is suctioned 
out. This is followed by deep breathing exercises 
which help to re expand the atelectatic lung & 
maximize oxygenation. 

Bronchoscopy has been used to treat collapse/
atelectasis in intubated patients whose condition 
has failed to respond to treatments such as 
physiotherapy.9
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Postural drainage in conjunction with mechanical 
ventilation and PEEP is thought to increase Trans 
pulmonary pressure, improve ventilation-perfusion 
ratio, increase lung/thorax compliance of the 
dependent hemi thorax and reduce collateral airway 
resistance.10 

In the ICU, chest physiotherapy is recommended 
because it is less expensive & non invasive intervention 
for resolving atelectasis within 24 to 48 hours before 
therapeutic bronchoscopy.10

Chest physiotherapy can be performed regardless 
of tracheal tube size, as long as the appropriate 
sized suction catheter is used, and does not require 
physician participation. Chest physiotherapy is 
directed to the area of peripheral lung pathology 
whereas 

Bronchoscopic secretion removal is limited to 
the level of the segmental bronchus. The major fall in 
PaO2 associated with bronchoscopy has not been seen 
with chest physiotherapy.10

Several case studies have demonstrated a 
favorable response to chest physiotherapy for lobar 
collapse when bronchoscopy was either too high risk 
or contraindicated. Several clinical trials have found 
chest physiotherapy to be as effective as bronchoscopy 
in the resolution of acute atelectasis.9   

It is recommended that chest physiotherapy be 
carried out at least two hourly in critically ill patients 
with atelectasis11.
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       CONCLUSION

Chest physiotherapy is effective in resolving post 
operative atelectasis resulting from retained secretions. 
Physiotherapy referral should be considered before 
invasive procedures like therapeutic bronchoscopy.
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 ABSTRACT

Aim: To evaluate the effect of different nerve mobilization on wrist joint proprioception in normal 
individuals.

Objective: To compare the effect of different nerve mobilization on wrist joint proprioception.

Background: A large body of research has been conducted to analyze the effect of neural mobilization 
in Entrapment neuropathy, chronic pain and as a diagnostic tool for various upper extremity pain 
disorders. But none of the studies have been done to see the effect of neural mobilization on wrist joint 
proprioception. As peripheral nerves are the mediators of proprioception so there is still a need to 
examine the effect of different nerve mobilization on wrist proprioception. 

Method:  90 subjects were taken for the study. Subjects were randomly recruited into three groups. 
For all the Subjects pre wrist proprioception measurement of dominant hand were taken by the 
Proprioceptometer then ULTT1, ULTT2, ULTT3 were given to Group A, Group B and group C 
respectively. After neural mobilization post reading of wrist joint proprioception was taken.

Result: The decrease (improvement) was found highest in Group B (5.3%) followed by Group A (5.2%) 
and Group C, the  least (4.2%). The significance level was set at p≤0.05. 

Conclusion: The neural mobilization is effective in increasing wrist joint proprioception. 

Keywords: Neural mobilization, proprioception, wrist, median , radial and ulnar nerve.
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INTRODUCTION

The term ‘‘proprioception’’ is derived from the 
Latin ‘‘proprius’’—belonging to one’s ownand‘‘-
ception’’—to perceive, that is, the ability to sense 
and perceive one self.1Proprioceptioncan be defined 
as the cumulative neural input to the Central 
Nervous System from specialized nerve endings 
called mechanoreceptors, which are located in 
the joint, capsules, ligaments, muscles, tendons, 

and skin. Proprioception alludes to the perception 
of tension/force, body joint movement, and limb 
relative position.2.Proprioception is the ability to 
detect, without the visual input, the spatial position 
and/or movement of limbs in relation to the rest 
of the body.3Proprioception is generally divided 
in the sub modalities sense of tension (resistance), 
sense of movement, and joint position sense. Sense 
of resistance represents the ability to appreciate 
force generated within a joint. Sense of movement 
refers to the ability to appreciate joint movement, 
including the duration, direction, amplitude, speed, 
acceleration and timing of movements. Joint position 
sense determines the ability of the subject to perceive 
a presented joint angle and then, after the limb has 
been moved, to actively or passively reproduces the 
same joint angle.

DOI Number: 10.5958/0973-5674.2015.00051.9 
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All three modalities can be appreciated 
consciously and unconsciously, contributing to 
automatic control of movement, balance, and joint 
stability, and thus being essential to carry out daily 
living tasks, walking, and sports activities2 (Riemann 
& Lephart, 2002). Distinction in sub modalities 
of proprioception arises from the difference in 
signals that each type of receptor produces.  Muscle 
spindles are responsible for the sense of position and 
movement whereas Golgi tendon organs provide the 
sense of resistance. Proske (Proske 2005) believes that 
beside the muscle spindles, joint and skin receptors 
have also a contributory role in producing signals 
for position sense3. Mechanoreceptors function by 
transducing some form of mechanical deformation 
into a frequency-modulated neural signal which is 
transmi�ed via afferent and efferent pathways.4

The proprioceptive mechanism is part of a 
feedback forward system initiated by the activation 
of mechanoreceptors. The sensory (afferent) input 
from the mechanoreceptors is relayed by the PNS to 
the CNS. The CNS responds to the afferent stimulus 
by discharging a motor (efferent) signal which 
modulates effectors muscle function by controlling 
joint motion andposition.4 Proprioception occurs 
because the nerve pathways that travel from brain to 
muscles are two-way: Orders go out along one set of 
nerves, and proprioception goes back along another. 
The importance of input from proprioceptors is 
highlighted when peripheral nerve damage (such 
as a severe sensory neuropathy), or damage within 
the brain (such as a stroke), eliminates sensations 
based on signals from specialized muscle, joint, and 
cutaneous receptors. The peripheral nerve consists of 
sensory, motor and sympathetic nerve fibres.

The mobilization of the nervous system has been 
used for restoration of movement and elasticity of this 
system, promoting return to normal functions. The 
technique takes as starting point of compromising of 
the nervous system mechanics involving movement, 
elasticity, axoplasmatic transport and flow, may 
result in other dysfunctions of the nervous system 
or in structures which receive its innervation5. 

The technique of neural mobilization, also known 
as neurodynamics, is widely applied in clinical 
practice for the diagnosis and treatment of lesions 
of the peripheral nervous system and structures 
innervated by the peripheral nervous system; more 
specifically, this technique is characterized by the 

clinical application of the mechanics and physiology 
of the nervous system integrated with skeletal muscle 
function.6

METHOD

STUDY DESIGN:  Experimental study design. 

SUBJECT: 90 normal individuals in the 
population of 150 students with age between 18-30yrs 
studying in Santosh Medical and Dental Hospital 
Ghaziabad.

All the patients were recruited on the basis of 
inclusion and exclusion criteria. The inclusion criteria 
were normal individuals age from 18-30 years. Both 
male and female. Subjects with specific disorders of the 
cervical spine and shoulder, Postoperative conditions 
in the neck and shoulder areas, Hypermobility 
syndrome, History of fractures around cervical spine 
and shoulder area, severe psychiatric illness and 
other diseases that prevent physical loading.

PROCEDURE

90 subjects were taken for the study. Subjects 
were randomly selected into three groups, 30 
subjects in each group. For all the Subjects pre  wrist 
proprioception measurement of dominant hand were 
taken by the Proprioceptometer then ULTT1, ULTT 2, 
ULTT3 were given to Group A, Group B and group C 
respectively. After neural mobilization post reading 
of wrist joint proprioception was taken.

PROCEDURE RELIABILITY 13 , 14

UPPER LIMB TENSION TEST 1: ULTT1 is used 
for testing median nerve. It is highly reliable test 
and can be used for diagnosis. Subject lie in supine 
position, therapist depress the shoulder of right hand, 
a Constant depression force is applied to the shoulder, 
the arm is taken to abduction 110 degree, elbow in full 
extension forearm in supination, wrist, fingers and 
thumb in extension, shoulder laterally rotated.

UPPER LIMB TENSION TEST 2: Subject lie in 
supine position, therapist depresses the shoulder of 
right hand, a constant depression force is applied to 
the shoulder, the arm is taken to abduction 10 degree, 
elbow in extension forearm in pronation, wrist in 
extension and ulnar deviation, fingers and thumb in 
flexion, shoulder is medially rotated.
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UPPER LIMB TENSION TEST 3: Subject lie in 
supine position, therapist depresses the shoulder of 
right hand, a constant depression force is applied to 
the shoulder, and the arm is taken to 10-90 degree 
abduction. Elbow is flexed, forearm is in supination, 
wrist is in extension and radial deviation, fingers and 
thumb in extension, shoulder is laterally rotated.

RESULT

The age of three groups are summarized in Table 
1.The age of Group A, Group B and Group C mean (± 
SD) 22.47 ± 2.00 yrs, 22.20 ± 2.67 yrs and 22.23 ± 2.14 
yrs, respectively.

The mean age of Group A was slightly higher 
than both Group B and Group C. 

Comparing the mean age of three groups, ANOVA 
revealed similar (p>0.05) age among the three groups 
(F=0.12, p=0.886). In other words, patients of three 
groups were age match and comparable. 

Table 1: The age (Mean ± SD) of three groups

Group A
(n=30)

Group B
(n=30)

Group C
(n=30)

22.47 ± 2.00
(19 to 27yrs)

22.20 ± 2.67
(18 to 30yrs)

22.23 ± 2.14
(18 to 27yrs)

Wrist joint proprioception

The pre and post treatments Wrist joint 
proprioception (WJP) levels of three groups according 
to Non visualization procedure are summarized 
in Table 2 and also shown graphically in Graph 1. 
Table 2 and Graph 1 both showed that the mean WJP 
levels in all three groups decreased (improved) after 
the treatments and the decrease (improvement) was 
found highest in Group B (5.3%) followed by Group 
A (5.2%) and Group C, the least (4.2%). 

Table 2: Pre and post treatments WJP levels 
(Mean ± SD) of three groups 

Groups
Pre 
treatment
(n=30)

Post 
treatment
(n=30)

p value

Group A 18.89 ± 1.15 17.90 ± 1.18* p<0.001

Group B 18.62 ± 1.07 17.64 ± 1.11* p<0.001

Group C 18.72 ± 0.93 17.93 ± 0.87* p<0.001

* The significance level was set at p≤0.05. 

Comparing the mean WJP levels within the 
groups (Table 2 and Graph 1), the WJP levels in 
all three groups decreased significantly (p<0.001) 
at respective post treatments as compared to 
respective pre-treatment. In other words, according 
to Non visualization procedure, all three neural 
mobilizations (Median, Radial and Ulnar) are 
effective for improving Wrist joint proprioception in 
normal individuals.  

Table 3: Comparison of mean WJP levels 
between the groups 

Comparisons Pre treatment Post 
treatment

Group A vs. Group B 0.601 0.343*

Group A vs. Group C 0.543 0.922*

Group B vs. Group C 0.724 0.547*

* The significance level was set at p≤0.05. 

Further, comparing the net mean improvement 
(i.e. mean change from pre treatment to post 
treatment) in Wrist joint proprioception levels of 
three groups. ANOVA also revealed similar (p>0.05) 
improvement in WJP among the three groups 
(p=0.488). Thus, according to Non visualization 
procedure, for improving Wrist joint proprioception 
in normal individuals, all three neural mobilizations 
are equally effective but in the order of Group C < 
Group A < Group B. 

Similarly, comparing the mean WJP levels 
between the groups (Table 4 and Graph 2), the WJP 
levels of all three groups did not differed (p>0.05) at 
post treatment i.e. found to be statistically similar. 
In other words, WJP levels of three groups were 
comparable. The mean WJP levels of all three groups 
also not differed (p>0.05) at post treatment indicating 
similar Wrist joint proprioception levels.

DISCUSSION

The aim of our study was to evaluate the effect 
of neural mobilization of upper limb on wrist 
proprioception. The reading of the outcome measure 
of the wrist proprioception (in centimetres) was 
measured by proprioceptometer. Three nerves of 
upper limb i.e. median nerve, radial nerve, and ulnar 
nerve were mobilized using ULTT1, ULTT2, and 
ULTT3respectively. All three neural mobilizations 
are equally effective but in the order of Group C < 
Group A < Group B. There are limited studies in 
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literature which have addressed relation between 
nerve mobilization and joint proprioception. 
Proprioception is based on a multi-component 
sensory system which includes: various types of 
peripheral receptors which detect specific signals 
and major sensory afferent pathways which carry the 
information from the spinal cord up to the cortex.3 

Sensory end organs reactive to joint pressure, motion, 
and velocity (so-called mechanoreceptors) need to be 
present in joint ligaments and joint capsule. When 
stimulated, these mechanoreceptors are believed to 
signal afferent information that is transmi�ed to the 
dorsal horn of the spinal cord, where the information 
takes one of twopaths1Mechanoreceptors function by 
transducing some form of mechanical deformation 
into a frequency-modulated neural signal which is 
transmi�ed via afferent and efferent pathways.4.The 
Ruffini ending is the predominant mechanoreceptor 
type found in wrist ligaments, indicating a primary 
importance of wrist sensorimotor function in 
monitoring wrist positions and motions.1When 
examining the neural composition of joints, Hilton’s 
law states that joints are innervated by articular 
branches of the nerves supplying the muscles that 
cross the joint.8

Electrophysiological evidence which suggests 
that muscle spindle afferents can contribute to human 
kinesthesia. Vibration of muscles and tendons at high 
frequency powerfully excites muscle spindle endings 
and produces illusory movements and distortions of 
position (Goodwin, McCloskey & Ma�hews, 1972). 
Discharge of joint receptors can produce perceived 
signals of joint movement. Under normal conditions 
these receptors may duplicate the kinesthetic input 
from muscle spindle endings. This gives the evidence 
of the direct contribution from joint receptors to 
kinesthesia. Since the demonstration that muscle 
receptors can give rise to proprioceptive sensations. 
However, there is evidence to indicate that as far 
as kinesthesis is concerned, receptors other than 
those present in muscles can provide proprioceptive 
sensations. William R. Ferrell and Alan smith found 
that digital nerve block of the matching finger 
resulted in substantial impairment. Although digital 
nerve block produced substantial impairment of 
matching performance, there was not complete loss 
of proprioceptive sensation, suggesting that muscle 
receptors also contribute. So it is concluded that no 
one source of afferent input can be excluded from 
contributing to proprioception.12

Peripheral nerves are the mediators of 
proprioception10. Manual therapy applied to fixated 
tissue in the body showed central effects, particularly 
in the region of the thalamus and parts of the limbic 
system. As the cerebellum governs proprioception, 
manual therapy of peripheral nerves and/or nerve 
sheaths would seem to facilitate a proprioceptive 
effect.57 In the longer wrist ligaments, especially 
the Dorsal Radio Carpal and Dorsal Intercarpal 
ligaments, mechanoreceptors are also found in the 
pliant epifascicular regions, where they are more 
readily stimulated and thus able to signal throughout 
the range of wrist motions.1. As the result shown 
maximum improvement in radial nerve mobilization. 
The deep radial nerve divides in the forearm below 
the elbow into a number of small branches, one 
of which becomes the dorsal interosseous nerve 
which supplies the interosseous membrane and a 
more distal extension, the ‘classic’ wrist joint nerve, 
supplying the dorsal surface of the wrist joint (Tracey, 
1979). Other small branches of the deep radial nerve 
extend into individual forearm muscles, including 
the Indicisproprius. The branch of deep radial that 
supplies the Indicisproprius muscle and the branch, 
known as the dorsal interosseus nerve, that supplies 
the wrist joint capsule are very fine in caliber (< 0.5 
mm) and, in both cases, can be freed over considerable 
lengths (2-5 cm) from nearby tissue while remaining 
in continuity with the central nervous system. 
Contributions to kinesthetic sensation arise from 
deep receptors in muscles and joints, and also from 
cutaneous sources. Peripheral nerves arising in joint 
capsules are known to contain a ‘contaminating’ 
contribution from muscle afferent fibers. Some joint 
afferent fibers may take an ‘ectopic’ path to the central 
nervous system via a nearby muscle nerve. Muscle 
nerve branches which continue through the muscle 
to supply a joint in both the cat and the human. 
The presence of muscle afferent fibers within ‘joint’ 
nerves has been well recognized, for example, for the 
posterior articular nerve (PAN) which supplies the 
posterior region of the knee joint9

The movements of the nerves or nerve fibers can 
result in changes in the internal nerve physiology by 
altering the neural tension.11 The nerve ending found 
in ligaments is a type of spray ending, belonging to 
the same family as the Ruffini ending, and they have 
even been suggested to be variations of the same 
receptor.1
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CONCLUSION

The Study concludes by stating that null 
hypothesis is rejected as results of the study suggest 
that the neural mobilization is more effective in 
increasing wrist joint proprioception.
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ABSTRACT

Aim: To study the effect of Acu-TENS on dyspnoea in patients with chronic obstructive pulmonary 
diseases (COPD).

Objectives: To detect the effect of Acu-TENS in COPD patients on

•    Peak Expiratory Flow Rate(PEFR)

•    Dyspnoea

•    Respiratory Rate

Need: According to Traditional Chinese Medicine, acupuncture is one of the alternativ mode of 
management apart from medication for improving breathlessness in patients with respiratory 
diseases. 

Acu-TENS is a non- invasive technique of giving TENS on acupuncture points. Acu-TENS is a portable 
ba�ery operated machine which can be used easily. The effect of Acu-TENS on Dyspnoea in COPD 
patients is not well documented and this being a small pocket ba�ery, patient can carry the machine in 
his pocket and use it when required to relieve his symptoms. Hence, there is need to study the effect of 
Acu-TENS in patients with COPD.

Hypothesis: Application of Acu-TENS over EX-B1 acupoints bilaterally will improve PEFR, decrease 
dyspnoea and decreases respiratory rate in COPD patients.

Null  Application of Acu-TENS over EX-B1 acupoints bilaterally will not improve PEFR,

Hypothesis: Dyspnoea and respiratory rate in COPD patients.

Keywords: EX-B1, Acu-TENS, COPD, Dyspnoea.

INTRODUCTION

As countries industrialize, rising pollution and 
changes in lifestyle have contributed to increased 
level of respiratory diseases. According to US 
center for Disease Control and Prevention, Chronic 
Obstructive Pulmonary Diseases (COPD) is currently 
4th leading cause of death in US.1 In India, COPD 
affects 5% of adults.2 It is more common in men than 
women. The male to female ratio varies from 1.32:1 to 
2.6: 1 in different studies, with a median ratio of 1.6: 

1.3 In United States, estimated prevalence of COPD is 
10.1%.

Chronic Bronchitis is defined clinically as the 
presence of chronic productive cough for 3 months 
during each of two consecutive years. Emphysema, 
on other hand, is defined pathologically as an 
abnormal, permanent enlargement of air spaces 
distal to the terminal bronchioles accompanied by 
the destruction of their walls and without obvious 
fibrosis. Airflow limitations in emphysema is due to 
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loss of elastic recoil and decrease in airway tethering, 
whereas chronic bronchitis leads to airway narrowing 
and increase in airway resistance.1

The common causes of COPD are smoking, 
indoor and outdoor air pollution. This exposes 
the lungs to noxious particles and gases resulting 
in airway inflammation, tissue destruction and 
deficiency of alpha-1 antitrypsin. All these changes 
lead to airway narrowing, alveolar distension and 
obstruction to airflow.

Currently available medications that are 
used to treat COPD include bronchodilators and 
corticosteroids. But these medicines are associated 
with some side effects. None of the existing 
medication for COPD has been shown to modify 
long term decline in lung function (FEV1).4,5 Non 
pharmacological management of COPD includes 
smoking cessation, pulmonary rehabilitation and 
long term oxygen therapy.

Acupuncture is among the best known 
of complementary and alternative therapies. 
Acupuncture originated more than 3,000 years ago in 
China and is practiced in most of the world. According 
to traditional Chinese Medicine, dysfunction in the 
body occurs when there is imbalance between the 
flow of Qi (energy). This imbalance of flow of Qi 
is thought to restore by acupuncture. According to 
traditional Chinese Medicine, dysfunction in the 
body occurs when there is imbalance between the 
flow of Qi (energy). This imbalance of flow of Qi is 
thought to restore by acupuncture.

 Many studies in animals and humans have 
demonstrated that acupuncture can cause multiple 
biological responses. These responses can occur 
locally, i.e., at or close to the site of application, or at 
a distance, mediated mainly by sensory neurons, to 
many structures within the central nervous system.

Acupuncture has also been known to relieve 
dyspnoea by stimulating peripheral nerves and 
influence respiratory center in medulla modifying 
respiration11. It can also be used as an alternative 
mode of management for dyspnoea in oncology 
patient 6 as well as in patients with respiratory disease 
and also in COPD patients.7,8,9

Acupuncture is invasive technique and carries 
some risk of injury. There are some of the possible 
side effects and risks that could be involved in 

patients undergoing acupuncture. These include 
fainting, nausea, vomiting and increased pain.10 TENS 
(Transcutaneous Electrical Nerve Stimulator) is a non-
invasive physiotherapy modality used to relieve pain 
by stimulating peripheral nerves. There is no risk of 
overdose and very few side effects. Pocket TENS is 
small, commonly used ba�ery operated modality 
can be easily used by the patients or their care takers, 
when properly instructed in use. Acupuncture-TENS 
is type of TENS when applied on acupuncture point, 
elicits response similar to manual acupuncture.11 

It is a much stronger form of stimulation with low 
frequency, high intensity current used to stimulate 
small, thinly myelinated nerve fibers and modulate 
the transmission of nerve impulses. In recent 
study of COPD patients, Ken SL (2008) showed the 
effectiveness of single session of Acu-TENS over 
standard acupuncture point in reducing VAS score 
for dyspnoea and improving FEV1 and FEV1/FVC. 
Outcome measures were measured immediately after 
45 minutes of Acu-TENS.11

MATERIALS AND METHOD

It was an experimental hospital based study. 
30 COPD patients with FEV1/FVC ratio <70% were 
included in the study and patients with Acute 
exacerbation of COPD, h/o acute cardiac episode, 
neurologic deficit, any cognitive dysfunction, poor 
perception and cardiac Pacemaker.

Materials used for study were ACU-TENS 
ba�ery (Galtron), carbon rubber electrodes, peak flow 
meter, transpore tape, electrode gel, adhesive tape, 
measuring scale and stopwatch. Wri�en consent was 
obtained from patients prior to participation.

The acupuncture point, EX-B1, a standard 
acupuncture point for breathlessness (according 
to traditional Chinese medicine), is located 0.5 cun 
lateral to C7 spinous process. (Where, 1 cun is the 
distance between medial creases of interphalangeal 
joint of middle finger of individual). This distance 
was measured by using a measuring scale. Half of 
this distance was taken lateral to C7 spinous process 
and the most tender point, acupuncture point, was 
marked. Similarly, point was marked on other side 
also. A Transpore tape of size slightly larger than the 
electrode size was cut and punctured in the middle 
creating a pore. The tape was placed over the patient’s 
skin in such a way that the pore overlies exactly on 
marked acupuncture point. This ensures that current 



 50       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             51  

passes to the patient only through the pore and not 
through the entire surface of the electrode. Electrodes 
were held in place by using sticking tape. Patient was 
instructed about sensation which he/she will feel once 
the modality was turned on. Patient was instructed to 
report any discomfort immediately. The modality was 
switched on and intensity was increased gradually till 
patient’s maximum tolerable limit. PEFR, VAS score 
for dyspnoea, respiratory rate and 6 minute walk 
distance were measured pre-TENS and post-TENS.

RESULTS

The mean VAS score for dyspnoea before Acu-
TENS therapy was 4.83 and after Acu-TENS therapy 
was 4.10. The results were analyzed using wilcoxon 
signed rank test and were found to be significant 
(t=3.83, p<0.001). PEFR value before Acu-TENS 
therapy was 147.24 and after Acu-TENS therapy was 
157.75. The results were analyzed using wilcoxon 
signed rank test and were found to be significant 
(p<0.001). The mean respiratory rate before Acu-
TENS therapy was 26.87 and after Acu-TENS therapy 
was 24.13. The results were analyzed using wilcoxon 
signed rank test and were found to be significant 
(p<0.001). The mean 6MWD value before Acu-TENS 
therapy was 197.18 and after Acu-TENS therapy was 
221.45. The results were analyzed using wilcoxon 
signed rank test and were found to be significant 
(p<0.001).

DISCUSSION

The results of the study showed decrease in VAS 
score for dyspnoea, increase in PEFR, decrease in 
RR and improvement in 6MWD post TENS. These 
findings support the hypothesis of the study. It is best 
thought of as energy becoming manifest, a vitalistic 
force that flows ceaselessly through the meridians, or 
energy channels of the body. Imbalances in the flow 
of Qi among the meridians, organs, and five elements 
is the cause of disease, pain, and susceptibility to 
illness12. Dyspnoea results from a deficiency in the 
flow of ‘Qi’ (energy) in the lungs. According to 
traditional Chinese medicine, acupuncture helps to 
restore this imbalance in flow of Qi. 

The acupoints are located at sites that have a 
high density of neurovascular structures and are 
generally between or at the edges of muscle groups12. 
Signals from stimulation of acupoints can influence 
hypothalamic functions via the dorsal periaqueductal 

grey fibres, and thereby influence the respiratory 
centre in the medulla, modifying respiration14 and 
dyspnoea. 

Levin MF and Hui-Chan CW (1993) studied 
the conventional and acupuncture-like TENS to 
determine whether similar or different peripheral 
afferent fibers are activated by “conventional” TENS 
applied at low intensity-high frequency, as opposed 
to “acupuncture-like” TENS administered at high 
intensity-low frequency. The result of the study 
showed that conventional and acupuncture-like 
TENS activated similar fiber types, Aα and β nerve 
fibres. The application of TENS over acupoints may 
induce signal transmission similar to acupuncture, 
influencing vagal afferents.11 The improvement in the 
PEFR could probably be due to immunomodulatory 
function of the vagus nerve through the inflammatory 
reflex and bronchodilation of the airways.

Oke and Tracey (2008) explain the 
neurophysiology of inflammatory reflex associated 
with vagus nerve stimulation. In inflammatory 
conditions, cytokine levels are raised. Dyspnoea in 
patients with chronic obstructive pulmonary disease 
has been associated with increased bronchial and 
systemic inflammation13. Inflammatory mediators 
activate afferent vagus nerve signals. Activation 
of Vagal afferents inhibit the cytokine levels (and 
therefore inflammation) by release of ACTH from 
pituitary gland and release of Acetylcholine at the site 
of inflammation

Signals from afferent vagus nerve are transmi�ed 
to the medullary reticular formation, locus ceruleus, 
hypothalamus, and dorsal vagal complex. This leads to 
an increase in adrenocorticotropin hormone (ACTH) 
from the anterior pituitary gland . The increase in 
ACTH level increases systemic glucocorticoid levels 
which can inhibit proinflammatory cytokines. 

Release of ACTH from anterior pituitary gland 
due to afferent vagal stimulation also causes release 
of adrenaline from the adrenal cortex. Adrenaline has 
a bronchodilatory effect on the bronchial walls.15, 16.

Ascending sensory fibers of the vagus nerve that 
synapses in the nucleus tractus solitarius of the upper 
medulla can also activate nerve signals to inhibit 
cytokine release. The efferent activity of vagus nerve, 
termed the cholinergic anti-inflammatory pathway, 
inhibits inflammation by suppressing cytokine 
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synthesis via release of acetylcholine. Acetylcholine 
binds to the 7nAChR expressed on the surface of 
activated macrophages and other cytokine-producing 
cells, which inhibit the release of TNF, IL-1, and other 
cytokines.

The mean respiratory rate before acu-TENS 
therapy was 26.87 and after acu-TENS therapy was 
24.13. This difference was statistically significant. This 
could probably due to stimulation of acupoints which 
can influence hypothalamic functions via the dorsal 
periaqueductal grey fibres, and thereby influence 
the respiratory centre in the medulla, modifying 
respiration14. Improvement in 6MWD post-TENS is 
suggestive of improvement in functional capacity of 
the patients.

CONCLUSION

From the results it can be concluded that 
single session of Acu-TENS is effective in relieving 
dyspnoea, improving lung function and improving 
functional capacity of patients with COPD.
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ABSTRACT

Background of Study: Stroke patients need specific physiotherapy program which should be given 
as early as possible. Lesion volume may have a significant correlation with the functional outcome. So 
this study is aimed at designing the intervention that improves the functional outcome of the stroke 
patients in relation to the volume of the ischemic infarct in the brain.

Objectives: To find correlation of lesion volume with functional outcome and effects of PNF 
(Proprioceptive Neuromuscular Facilitation) exercises in the improvement of functional outcome in 
the patients having MCA ischemic stroke.

Procedure: The study is a randomized controlled pilot study. 20 subjects having first time ischemic 
MCA stroke were recruited and their lesion volumes were calculated from CT scan. Subjects were 
divided into two equal groups: experimental (gp. A) and control (gp. B). Experimental group were 
given PNF exercises and control group were given general exercises. Barthel Index and Fugl- Meyer 
scale were assessed before and after the intervention. Data was analyzed by using student t- test by 
SPSS version 16.0

Results: There is negative correlation between lesion volume and Barthel Index; and between lesion 
volume and Fugl- Meyer scale. The correlation coefficient between lesion volume and Barthel Index for 
group A was r= -0.783 and p= 0.007 at p=0.05. The correlation coefficient between lesion volume and 
Fugl- Meyer scale was r= -0.959, p=0.000 at p=0.05. The correlation coefficient between lesion volume 
and Barthel Index for control group (B) is r= –0.801, p=.005 at p= 0.05 level of significance and between 
lesion volume and Fugl- Meyer scale is r= -0.604 and p=0.064 at p= 0.05 level of significance. Paired t-test 
was used to calculate effectiveness of PNF, t= 2.535, df = 9 and p= 0.032.

Conclusion: With increase in lesion volume there is decrease in BI and FM scores and vise- versa. The 
patients receiving PNF showed improvement in functional outcome more than control group.

Keywords: Proprioceptive Neuromuscular Facilitation exercises (PNF), Middle Cerebral Artery (MCA), Barthel 
Index (BI), Fugl- Meyer scale (FMS), lesion volume, ischemic stroke.

INTRODUCTION 

Stroke is a form of cardiovascular disease 
affecting the blood supply to the brain, also referred 
to as cerebrovascular disease or apoplexy. When the 
physician speak of stroke, they generally mean there 
has been disturbance in the brain function, often 
permanent, caused by blockage or rupture in the 

vessel supplying blood to the brain1. The American 
Heart Association estimates that 7,80,000 strokes 
occur each year.2  The volume and site of the infarction 
have major influence on the outcome.3  The volume of 
infarct can be calculated by CT scan applying formula 
of measuring two largest perpendicular diameters of 
the infarct and height by adding all the slides having 
infarct. Lesion can be then calculated by applying 
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formula 1⁄2 X Length X Breadth X Height. Even with 
no clinical information, neuroradiologists can assess 
subtle CT signs of cerebral infarction within first six 
hours of symptom onset.4

Rehabilitation of stroke patient is an active 
process, begins during acute hospitalization, 
progressing for those with residual impairment to 
a systematic program of rehabilitation services and 
continuing after individual return to the community. 
It is an organized effort to help stroke patients 
maximize all opportunities for returning back to an 
active and productive life style. Because the clinical 
manifestations of stroke are multifaceted and complex, 
stroke rehabilitation is best implemented through 
the co-ordinated effort of team of rehabilitation 
professionals.5 

In a research work Duncan et al (2001) have 
stated that fastest stroke recovery occurs in the first 
month after stroke. Barthel- Index and Fugl-Meyer 
scales were taken to assess the activities of daily living 
(ADL) and the motor and sensory scores. Patients 
included had BI>60. He found that Recovery of ADL 
as measured with the Barthel Index, paralleled the 
motor recovery pa�erns. The correlations between 
the Fugl-Meyer score and the Barthel Index score at 5, 
30, 90, and 180 days after stroke were computed. They 
ranged r=0.80 to 0.91 (p< 0.001).6

Of all the impairment that results from stroke, 
perhaps the most serious and most needful 
rehabilitation study is hemiparesis of upper limb. 
Only limited a�ention has been given to upper 
extremity rehabilitation after stroke. Functional 
recovery of the arm and hand are generally limited, 
compared with that of the lower extremity.7.

The studies reported have investigated the 
relationship between lesion volume and outcome.8 
They did not investigate the effect of physiotherapy 
intervention in relation to ischemic infarct volume. 
The purpose of this study is to analyze recovery of 
motor function after application of proprioceptive 
neuromuscular facilitation exercise to the patients 
with the acute occlusion of middle cerebral artery. 
Our goal is to describe motor recovery in first month 
of PNF intervention.

METHOD 

Design of study: It is a randomized controlled 
experimental design

SUBJECTS

Twenty patients were included from IPD of 
Sahara Hospital, Lucknow having first time ischemic 
middle cerebral artery stroke diagnosed by the 
neurologists of the hospital.

INCLUSION CRITERIA

Patients above 40 years, both males and females, 
with a stable neurological condition two weeks post 
stroke and having Barthel Index >60.6All patients 
were having visible MCA lesion on CT scan.

EXCLUSION CRITERIA

Excluded were the patients having stroke other 
than MCA ischemic stroke, multiple infarction, 
lacunar infarction, any orthopedic condition such 
as fracture and severe arthritis, amputation, any 
psychiatric condition, severe asthma, patient with 
severe cardiac illness (arrhythmias), very weak 
cognitive level (MMSE<19), any psychiatric condition, 
pregnant women and subjects who chose not to 
participate. The patients who died or had recurrent 
infarction during follow up period were excluded 
from further analysis.

 Instruments

• Hammer

• Chair

• Bed side table

• Ball

• Cane

• Pencil

• Glasgow coma scale

• Mini Mental scale

• NIH stroke severity scale

• Barthel Index 

• Fugl- Meyer scale

PROCEDURE

After hospital admission and assigning wri�en 
informed consent, severity of stroke was measured 
by national institute of stroke severity scale (NIHSS)10 
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and Glasgow coma scale (GCS). Cognitive functioning 
was assessed by Mini Mental State Examination 
(MMSE).6, 12 Activity limitations were assessed by 
Barthel Index (BI). Motor assessment was taken by 
Fugl - Meyer Scale.

BARTHEL INDEX 

Barthel Index specifically measures the degree 
of assistance required by the individual on 10 items 
of mobility and self care ADL ranges from 0 to 10. 0 
equals complete dependence for all 10 activities and 
100 equals complete independence. Barthel Index has 
validity and reliability (0.95).11

FUGL- MEYER SCALE 

Fugl- Meyer scale is an impairment based test 
with items organized by sequential recovery stages. 
A three point ordinal scale is used to measure 
impairment of volitional movement with grades 
ranging from 0 (item can not be performed) to 2 (item 
can be fully performed).Five subscales are there, 
Upper extremity, hand, lower extremity, balance, 
sensation and pain. Total score is 226.9 

NATIONAL INSTITUTE OF HEALTH 
STROKE SCALE 

NIHSS is used for measuring severity of stroke. 
It also measures several aspect of brain function 
including consciousness, vision, sensation, movement, 
speech and language. The level of stroke severity as 
measured by the NIH stroke scale scoring system: 0= 
no stroke, 1-4= minor stroke, 5-15= moderate stroke, 
15-20= moderate/severe stroke, 21-42= severe stroke

 MINI MENTAL STATE EXAM

Mini Mental Scale is used to assess cognitive 
functioning. It consists of questions that are asked 
to the patient and numbering is given for each 
correct answer. Maximum score for MMSE is 30 and 
minimum is 0. Scoring system is 23-30= Mild, 19-23= 
Moderate and < 19 = severely affected.

     All readings were taken within fifteen days from 
the time of admission. Patients with first time acute 
ischemic MCA stroke, diagnosed by neurologists of 
Sahara hospital Lucknow were assigned and CT scan 
were obtained. Lesion volumes were calculated.

     The patients had stable neurological condition. 
Each group had small, moderate and large MCA 

ischemic infarcts. Experimental group were given 
PNF exercises of upper and lower extremity (D1 
and D2 flexion, extension) on affected as well as 
unaffected side and trunk pa�erns using rhythmic 
initiation and repeated contraction. Control group 
were given general exercises. Both groups received 
intervention for 30 minutes twice daily, five times 
a   week for one month. Barthel- Index and Fugl- 
Meyer Scales were again assessed after 30 days of 
intervention. The patients who died were left. The 
patients having recurrent stroke were also eradicated 
from further study. The patients were followed up for 
1 month after study. 

DATA ANALYSIS

Descriptive statistics was used to report patient 
characteristics. Pearson correlation was used to 
calculate correlation of lesion volume with Barthel 
Index and lesion volume with Fugl- Meyer scale. 
Student t- test was used to measure the effectiveness 
of PNF exercises over general exercises. The data was 
analyzed by SPSS version 16.0

RESULTS

Total 22 subjects participated in the study, 2 of 
them had recurrent stroke so excluded further from 
the study. 6 patients were females and 14 were males. 
10 patients were left sided and 10 were right sided 
hemiplegics.

Table 1: Mean and standard deviations (gp. A 
and gp. B)

           scales N      Mean Std. 
Deviation

Glasgow coma scale 20 14.65 .933

National institute of 
health stroke scale 20 14.10 10.249

Mini Mental scale 20 17.05 11.945

Lesion volume (cm3) 20 52.311 64.84
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Table: 2 Correlation of lesion volume with 
Barthel Index and FM scale of group A

Barthel 
Index

Fugl Meyer 
scale

Lesion 
volume

Pearson 
Correlation

         -

.783**

-.959**           
                     
   

Sig. (2-tailed) .007 .000

N 10 10

**. Correlation is significant at the 0.01 level (2-
tailed).

Table: 3 Correlation of lesion volume with 
Barthel Index and FM scale of group B

Barthel 
index

Fugl Meyer 
scale

Lesion 
volume

Pearson 
Correlation -.801** -.604

Sig. (2-tailed) .005 .064

N 10 10

**. Correlation is significant at the 0.01 level (2-
tailed)

Table: 4 Comparison of Fugl- Meyer scale and 
Barthel index of groupA and group B   

scales              t P value

VAR2 FMS 
VAR1 BI          2.535 P< 0.05

This table is showing that our results are 
significant at p= 0.05 level of significance. This shows 
that PNF is more effective than general exercises in 
acute stroke patients.

Graph: 1 Series 2 indicate experimental group 
and series 1 indicate control group

Graph: 2 Series 2 indicate experimental group 
and series 1 indicate control group 

DISCUSSION

The mean of Glasgow Coma Scale of both A and 
B group   is 14.65 with standard deviation of .933 
indicates that most of the patients were conscious and 
oriented.

The mean of NIHSS of group A and B is 14.10 
with standard deviation of 10.24, indicates that 
most of the patients were having moderate stroke. 
The mean of MMSE of group A and B is 17.05 with 
standard deviation of 11.9, indicates that most of the 
patients were having good mental status. Mean lesion 
volume was 52.311 and standard deviation was 64.84. 
Both groups were having small, moderate and large 
sized infarcts.

In group A, the correlation coefficient between 
lesion volume and Barthel Index is r= -.783, p= 
.007.The correlation coefficient between lesion volume 
and Fugl- Meyer scale r= -.959, p= .000. The values are 
showing negative correlation. In group B patients, 
the correlation coefficient between lesion volume 
and barthel index r= -.801, p= .005. The correlation 
coefficient between lesion volume and Fugl Meyer 
scores r= -.604, p= .064. These values indicate that 
there is negative correlation between lesion volume 
and Barthel Index and Fugl- Meyer scale as well. This 
means with increase in lesion volume, there is decline 
in functional outcome of the patient.

The results are favoring the experimental 
hypothesis p< 0.05. There is significant correlation 
between lesion volume and functional outcome. The 
correlation coefficients between lesion volume and 
Barthel Index are negative but significant showing 
that with the increase in lesion size there is decrease 
in functional outcome and motor performance of 
the patient. This result contrasts the findings of 
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Schiemank et al. who found that there is significant 
correlation between lesion volume and functional 
outcome. Immediately after stroke if the patient is 
given proper rehabilitation, his functional outcome is 
definitely improved. PNF is very effective treatment 
as compared to general exercises given to post stroke 
patients. There is evolving interest in PNF technique 
to improve functional ability.

Wang compared the immediate and cumulative 
effects of PNF on pelvic region in patients with 
hemiplegia (n=520). Outcome measure included 
gait parameters, (gait speed in metres per second 
and cadence as steps per minute). Subjects with 
hemiplegia of less than 6 months demonstrate 
immediate improvement in the outcome measures 
even after one session, with these improvements 
increase after 12 sessions. Subjects with hemiplegia of 
more than 12 months demonstrate no improvement 
after single treatment; however they did demonstrate 
improvement after 12 sessions.

In a larger Intervention study of n=5131 
hemiplegic patients, Dickstien et al. compared 
three exercise therapy approaches. These were 
conventional exercises and functional activities, PNF 
techniques and the Bobath approaches. Numerous 
outcome measures were used, focusing on functional 
independence, muscle tone, isolated motor control 
and ambulatory status. No significant improvements 
in outcome were demonstrated after 6 weeks, with 
the exception of an improvement in pa�ern of muscle 
tone in PNF treatment group.

The findings from these studies provide 
preliminary support for the effectiveness of PNF 
technique in improving functional ability in stroke 
patients. However, further studies with justification 
of sample size, standardized outcome measures 
and robust methodologies are required to provide 
definitive results.

CONCLUSION

This study conclude that PNF is the be�er 
treatment than general exercises even in acute state, 
so PNF should be started as soon as possible after 
stroke. If the lesion volume is very large then duration 
of PNF intervention should be more.

Limitations of study

1. Sample size was very small.

2. Patients from outside of Lucknow were 
followed up for one month only by calling them
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Effect of Early Mobilization Programme in Addition 
to Diaphragmatic Breathing Exercise versus Incentive 
Spirometry on Diaphragmatic Excursion and PEFR in 

Patients with Abdominal Surgery-a RCT
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ABSTRACT

Background: Surgery and general anesthesia directly affect the respiratory system. The major 
causes of postoperative pulmonary complications (PPCs) may be related to shallow breathing and 
monotonous tidal volume in post-operative patients. Other causes such as anesthesia, opioid analgesia, 
and postoperative pain also seem to contribute it. Physiotherapy treatment for patients after open 
abdominal surgery consists of a variety of interventions intended to improve cardiopulmonary and/ or 
physical function and reduce the incidence of postoperative pulmonary complications.

 Aim: To compare the effect of early mobilization programme with diaphragmatic breathing exercise 
(DBE) versus incentive spirometry (IS) on diaphragmatic excursion and PEFR in the patients with 
abdominal surgery. 

Se�ings and design: A pre-post experimental design was carried out in an Indian tertiary care set-up. 

Material and method: Thirty adult participants, both male and female randomly allocated by coin 
method, comprising 15 in each group. Demographic data and pre and post intervention values for 
all the outcome measures in the form of diaphragmatic excursion and peak expiratory flow rate were 
obtained. 

Statistical analysis: Student paired‘t’ test was utilized to analyze the data. 

Results: The study showed improvement in diaphragmatic exercusion (p=0.0001) and PEFR (p= 0.0001) 
in both the groups. 

Conclusions: Diaphragmatic breathing exercise and incentive spirometry demonstrate improvement 
in diaphragmatic exercusion and peak expiratory flow rate in post operative abdominal surgery 
patients. However, DBE was more effective than IS.
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INTRODUCTION

Surgery and general anesthesia directly affect 
the respiratory system.1 The major causes of 

postoperative pulmonary complications (PPCs) may 
be related to shallow breathing and monotonous tidal 
volume in post-operative patients. However, other 
causes such as anesthesia, opioids and postoperative 
pain also seem to contribute to this ventilation pa�ern 
without spontaneous deep breaths that occurs every 
5 or 10 minutes.2

As a result physical therapy techniques of lung 
re-expansion have been recommended as strategies to 
prevent and or to treat the PPCs, as well as to recover 
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the ventilator function in the postoperative period.1

Abdominal surgeries alter postoperative 
pulmonary function and increase risk of pulmonary 
complications. Physiotherapy treatment for patients 
after open abdominal surgery consists of a variety of 
interventions intended to improve cardiopulmonary 
and or physical function and reduce the incidence 
of postoperative pulmonary complications. These 
interventions may include lung expansion exercises, 
secretion clearance techniques, limb exercises, 
progressive mobilization programs, and other 
techniques.3

Techniques such as deep inspiration (DI), 
Incentive Spirometry (IS) and positive airway 
pressure exercises stimulate the generation of a 
large and sustained increase in the trans-pulmonary 
pressure, with consequent expansion of collapsed 
alveolar units in order to prevent and or to treat the 
PPCs. The Incentive Spirometry has been widely used 
in clinical practice, especially in the management of 
patients in the pre and post-operative period of major 
surgeries, due to its low cost, ease of application and 
good adherence of patients to the method.2

Since there is dearth of knowledge regarding 
early mobilization program along with diaphragmatic 
breathing exercise and incentive spirometry. Hence 
this study was taken up to compare the effect of 
early mobilization programme with diaphragmatic 
breathing exercise versus incentive Spirometry on 
diaphragmatic excursion and PEFR in the participants 
with abdominal surgery.

METHODOLOGY

Participants: Ethical approval for the study was 
granted by the Institutional Ethical Commi�ee and 
the procedures were conducted according to the 
declaration of Helsinki. An informed consent was 
obtained. Thirty Participants were selected randomly 
from all adult post-operative open abdominal surgery 
referred for physiotherapy. The data was collected 
from the tertiary care set-up. Then the demographic 
data and baseline values for all the outcome measures 
were taken. Participants were allocated by using coin 
method into Group A and B (15 in each group) as a 
sample of convenience on the basis of 0.08% error.  
Exclusion criteria were; laparoscopic surgeries, 
hemodynamic instability, acute exacerbation of 
breathlessness as per Borg’s RPE scale, untreated 

inguinal hernia, untreated urinary incontinence, 
uterus prolapse/ rectum prolapse, lower limb 
weakness with neurological involvement, vertigo, 
previous cardiac and pulmonary surgeries, any 
musculoskeletal and neurological conditions which 
include C3,C4 and C5 nerve roots impairment. 

STUDY DESIGN

The study was a pre post experimental design 
with random selection using a non probability 
sampling method. Sample size was calculated with α 
error of 80 and level of significance of p ≤ 0.05.

PROCEDURE

The purpose of the study was explained to all 
the participants. The participants were screened 
based on the inclusion and exclusion criteria prior 
to their enrolment into the study. Baseline values for 
all the outcome measures were noted prior the study. 
Then random allocation of patients was done by coin 
method into two groups, A and B respectively. Fifteen 
participants were allo�ed in each group. Participants 
in Group A were given early mobilization program 
in addition to diaphragmatic breathing exercise and 
in Group B were given early mobilization program in 
addition to incentive Spirometry.

INTERVENTION GROUPS

GROUP A

• Participants in this group were given 
diaphragmatic breathing exercise along with early 
mobilization program.

• For diaphragmatic breathing exercise 
participant was in semi- fowler’s position on the 
couch. The therapist was standing beside the 
participant placing the hands on the participant’s 
rectus abdominus just below the anterior costal 
margin.

• Now the participant was asked to breathe in 
slowly and deeply through the nose .Participant was 
asked to keep the shoulders relaxed and upper chest 
quite, allowing the abdomen to rise slightly. 

• Then the participant was told to relax and 
exhale slowly through the mouth. Participant was 
asked to perform this exercise 3 to 4 times and then 
rest and was monitored to avoid hyperventilation 
during exercise. Again the participant was asked to 
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repeat exercise for 3 to 4 times after rest.

• For early mobilisation, Ankle-toe movements, 
knee flexion-extension, elbow flexion-extension, 
shoulder flexion in semi flower’s position was given 
for 10 repetitions each.

GROUP B

• Participants in this group were given 
spirometry along with early mobilization program.

• For spirometry, participant was in semi-
fowler’s position. The therapist was standing beside 
the participant holding the spirometry in upright 
position. First of all the participant was asked to 
inhale and exhale 3 to 4 times and then exhale 
maximally with the 4th breath. 

• Then participant was asked to place the 
spirometry in the mouth, inhale maximally through 
the mouthpiece to a target se�ing and hold the 
inspiration for several seconds i.e. 3 to 5 seconds. This 
sequence was repeated 10 times.

• For early mobilisation, Ankle-toe movements, 
knee flexion-extension, elbow flexion-extension, 
shoulder flexion in semi- flower’s position was given 
for 10 repetitions each.

These interventions for both the groups were 
given twice in a day for 7 days. 

MEASUREMENTS OF OUTCOME 
VARIABLES 

1. Diaphragmatic excursion: It was measured 
by the mediate percussion method in the high si�ing 
position at the stool without back support.  The 
therapist was standing behind the participant. The 
participant was asked to breathe deeply and hold that 
breath. The lowest level of the diaphragm on maximal 
inspiration where a resonant tone is heard on 
percussion was noted then the participant was asked 
to exhale and mediate percussion was repeated. The 
lowest area of resonance now moves higher, as the 
diaphragm ascends with relaxation. This point was 
noted as well. The distance between these two points 
was described as the diaphragmatic excursion. (4,5,6)

2. PEFR: Participant was asked to sit in the high 
si�ing position. The therapist was standing beside the 
participant. Peak expiratory flow rate was measured 
from the position of full inspiration air will be forcibly 

expired across pivoted vane (Wright’s mini expiratory 
flow meter which is a spring loaded and enclosed). 
The displacement of the vane was proportional to 
maximum flow rate. Participant was asked to repeat 
for 3 times and best of three trials was taken. (7) 

3. Pain was measured by using the Visual 
Analog Scale (VAS). A 10 cm line was provided to 
the participant where 0 means no pain and 10 means 
most severe pain and the participant was asked to 
mark a point on the scale according to his/her  pain 
perception. (8) 

4. Chest expansion was measured at 3 different 
level (axillary, nipple and xiphoid) with the help of 
measuring tape in high si�ing position.(7,8) 

5. Mobility was recorded as independently 
mobile over at least 10 meters, if mobility was less 
then 5mts, more than 5 mts but less than 10 mts, then 
the causes for mobility limitation (i.e SOB, MSI, Pain, 
Others) was noted.

All these measurements were taken before 
intervention on the 1st day and after the intervention 
on 7th day.

RESULTS

The result of the present study was analyzed 
for diaphragmatic excursion and peak expiratory 
flow rate. Intra and inter group differences were 
compared so as to evaluate the effectiveness of 
incentive spirometry and diaphragmatic breathing 
exercises under consideration in the present study. 
The results of the study were based on the data 
analyzed for thirty participants. Demographic data 
of the participants are outlined in Table 1. Mean age 
of participants was 42.2±14.62  in group A (DBE) 
and 40.47±11.54 in group B (IS). Demographic data 
were well matched in both groups. The demographic 
data shows the homogenous population in both the 
groups. Outcome measures pre and post intervention 
are demonstrated in Table 2. The DBE and IS group 
presented with improved diaphragmatic exercusion 
and peak flow rate (p=0.0001) in both the groups. Pain 
at the suture site as measured by VAS also decreased 
significantly in both the group (p=0.001). Chest 
expansion showed significant improvement at nipple 
(p=0.0001, p= 0.045) and xiphoid levels (p=0.005, 
p=0.027). Respiration rate was significantly reduced 
(p= 0.008) in the DBE group. Hemodynamic variable 
demonstrated significant improvements in terms of 
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pulse rate (p=0.05) in the DBE group. No changes 
were observed in the systolic BP. Distance walked 
improvements in both the groups. However the 

comparison between intra groups showed that DBE 
be�er than IS in terms of diaphragmatic exercusion, 
peak expiratory flow rate, VAS, respiratory rate, pulse 
rate and distance walked.   

Table no. 1 Demographic distribution of participant participating in study:

S.No. Demographic variables
Group-A Group-B

Number Percentage Mean±SD Number Percentage Mean±SD

1 Age

20-40 9 60

42.20±14.62

9 60

40.47±11.5441-60 4 26.7 5 33.3

61-75 2 13.3 1 6.7

2 Gender
Male 10 66.7 11 73.3

Female 5 33.3 4 26.7

3 Weight

35-50 5 33.3

56.53±9.85

1 6.7

60.13±8.2151-65 8 53.3 10 66.7

66-80 2 13.3 4 26.7

4
Height
(meter)

1.40-1.55 2 20

1.63±0.08

2 13.3

1.65±0.0841.56-1.70 8 53.3 8 53.3

>1.70 4 26.7 5 33.3

5 BMI

>18.5 2 13.3

21.11±2.73

1 6.7

21.95± 2.2618.5-24.9 11 73.3 13 86.7

25-29.9 2 13.3 1 6.7

30-34.9 0 0 0

6 Occupation

Business 2 13.33 1 6.67

Driver 2 13.33 3 20.00

Farmer(s) 1 6.67 2 13.33

House wife 4 26.67 3 20.00

Laborer(s) 3 20.00 3 20.00

Others 3 20.00 3 20.00

7
Diagnosis

Appendicitis 9 60 11 73.33

B/L  lnguinal hornia 1 6.67 0 0.00

Coledochelitheasis 2 13.33 2 13.33

Cholecystitis 1 6.67 0 0.00

Peritonitis 2 13.33 2 13.33

8
Type of 
operation

Appendectomy 6 40 7 46.66

B/L mesh repair 1 6.7 0 0

Choledeudenostomy 2 13.33 2 13.33

Cholecystectomy 1 6.7 0 0

Exploratory 
Laprotomy with 
appendisectomy

2 13.33 3 20

Laprotomy 3 20 3 20

9 Type of 
incision

B/L inguinal 1 6.67 0 0

Kocher’s 1 6.67 0 0

Midline 9 60 10 66.33

Oblique 4 26.67 5 33.33
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Table no. 1 Demographic distribution of participant participating in study (continued):

S.No. Demographic variables
Group-A Group-B
Number Percentage Number Percentage

10 Post 
operative day

2 0 0 3 20
3 5 33.33 7 46.67
4 5 33.33 3 20
5 2 13.33 0 0
6 3 20 2 13.33

11 Smoking 
habit

Yes 3 20 4 26.67
No 12 80 11 64.43

Table no. 2 Comparison of mean difference of outcome measures among both groups:

S.N. Outcome measures
DBE Group ISE Group Mean 

difference
(A-B)Mean SD t-

value
P. 
value Mean SD t-

value
P. 
value

1 DPME
Pre-test 2.47 0.92

-6.49 0.0001
2.40 1.12

-5.53 0.0001
0.07

Post-test 3.59 0.87 3.3 1.08 0.29

2 PEFR
Pre-test 170.13 75.22

-5.76 0.0001
156.93 41.7

-4.21 0.001
13.2

Post-test 209.2 69.27 192.27 44.04 16.93

3 VAS

Pre-test 6.07 1.94
6.9

0.0001

5.13 2.03

4.01 0.001

0.94

Post-test 3.33 1.11 2.96 2.12 0.37

4 At axillary level
Pre-test 1.87 0.91

-1.00 0.334
2.13 0.91

0.000 1.00
-0.26

Post-test 1.93 0.96 1.13 0.99 0.8

5 At nipple level
Pre-test 2.27 1.02

-5.39 0.0001
2.07 0.86

-2.19 0.045
0.2

Post-test 2.87 1.11 2.4 0.91 0.47

6 At xiphoid level Pre-test 1.6 0.83
-3.29 0.005

1.73 0.59
-2.48 0.027

-0.13
Post-test 2.0 0.82 2.0 0.73 0

7 Respiratory Rate
Pre-test 22.73 1.87

3.17 0.008
21.73 2.21

1.84 0.087
1

Post-test 20.87 2.1 20.73 2.52 0.14

8 Pulse Rate
Pre-test 79.2 6.74

2.1 0.054
78.06 3.01

-0.14 0.88
1.14

Post-test 76.07 2.08 78.13 2.58 -2.06

9 Blood
pressure

SBP
Pre-test 120.6 1.99

0.27 0.787
116.4 6.88

-0.63
0.538

4.2
Post-test 120.2 2.07 117.93 7.544 2.27

DBP
Pre-test 75.33 5.16

2.02 0.063
75.6 4.73

3.77
0.027

-0.27
Post-test 73.46 4.24 71.47 2.67 1.99

Level of significance p ≤ 0.05

STATISTICAL ANALYSIS

Statistical analysis was done using “SPSS” 
windows version 20.0. Demographic data of the 
participants i.e. age, gender, weight, height, body mass 
index, occupation, diagnosis, type of operation, type 
of incision, post operative day were analyzed using 
statistical measures like mean, standard deviation 
and percentage. Student paired ‘t” test was used to 
analyze the outcome measures (pre and post) of the 
participants in both the groups. Probability value (p) 
≤ 0.05 was considered statistically significant. 

DISCUSSION

The present study was conducted to evaluate the 
effect of diaphragmatic breathing exercise (DBE) and 
Incentive spirometry (IS) on diaphragmatic exercusion 
and peak expiratory flow rate in participants who 
underwent abdominal surgery. The study also 
compares both the interventions and found that DBE 
was be�er than IS.  It is necessary to point out that in 
the literature no such references were found for any 
works that compare these two interventions, which 
a�ests to the importance and pioneering nature of this 
study. The study included participant with age group 
of 20- 75 years. The result of present study shows that 
there was significant improvement in diaphragmatic 
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excursion in DBE group after the interventions, 
similar to the study done by Alaparthi et al.12 which 
reported the increase in diaphragmatic excursion 
after diaphragmatic breathing exercises. The present 
study also shows improvement in diaphragmatic 
excursion in IS group as well. 

There was significant improvement in peak 
expiratory flow rate in both the groups after the 
intervention in the present study. Sanya et al 
have also found improvement in PEFR after the 
diaphragmatic breathing exercise in their study.13 

Study done by Alparthi et al also concluded that there 
was improvement in diaphragm movement after the 
incentive spirometry.14   Manzano et al in their study 
also found increment in PEFR after spirometry.1

The current study found the improvement in 
the walking distance after the intervention in both 
the groups. Study have also shown improvement in 
mobility after post operative physiotherapy.3

Though the present study consisted of small 
sample size, it demonstrated that both incentive 
spirometry and diaphragmatic breathing exercise are 
useful in post operative abdominal surgery subjects. 
However this study shown that diaphragmatic 
breathing exercise was more effective as compared to 
the incentive spirometry in subjects after abdominal 
surgery. Future studies should include larger sample 
size, with longer follow up period to assess the long 
term benefits and multi-centric trials of a similar set 
up.

Clinical Message: Diaphragmatic breathing 
exercise and incentive spirometry are useful in post 
operative abdominal surgery patients. However 
diaphragmatic breathing exercise is more effective as 
compared to incentive spirometry. 
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ABSTRACT

Objective: The main objective of the study will to compare two different techniques, eccentric training 
using theraband and muscle energy technique, and see which exercises will give be�er improvement 
in calf muscle flexibility in normal individual between 20-30 years of age groups.

Few studies have evaluated that static stretching and eccentric training have equal effect on improving 
flexibility in hamstring muscle since the calf is also an important muscle for athletic and daily activities, 
so eccentric training may have effect to improve flexibility in calf muscle.  

Materials and Method: Thirty subjects were selected by means of simple random sampling procedure 
with calf muscle shortening between 20-30 years. They were randomly assigned into two equal groups. 
The pre-test measurements were taken for both the groups for ROM of dorsiflexion. The group A got 
muscle energy technique and group B got eccentric training by using theraband for the period of 4 
weeks. After the end of 4 weeks pos�est measurement taken as similar to the pre-test measurement and 
the result obtained were compared.  

Result: Result of the study shows that both the technique Muscle energy techniques (MET) & Eccentric 
training with theraband are effective in improving ROM of dorsiflexion.

However Eccentric training with use of theraband shows greater improvement in improve ROM 
of Dorsiflexion, then the Muscle energy technique (MET) in subject with triceps surae muscle 
shortening.

Conclusion: According to the results of present study Eccentric training with use of theraband shows 
greater improvement in improve (ROM of Dorsiflexion) triceps surae muscle flexibility.

Keywords MET (Muscle Energy Technique), Eccentric training, Theraband, Triceps surae

INTRODUCTION

Flexibility has been defined as the ability of a 
muscle to lengthen and allow one joint (or more 
than one joint in a series) to move through a range 
of motion.1 Increased flexibility is one of the basic 
concerns addressed in the day to day practice of 
physical therapy. It is a goal for any patient recovery 
from a period of immobilization or injury involving the 
connective tissue. Optimal flexibility is also desirable 
for participants in most athletic activity and normal 
day to day function. A shortened muscle may create 
imbalance at joints and faulty postural alignment that 
may lead to injury and joint dysfunction.2

Regarding the triceps surae Flexibility clinicians 
have reported that, even in healthy subjects, the loss 
of ankle dorsiflexion range of motion (ADFROM) 
may result in compensatory hind foot pronation. 
Ankle dorsiflexion range of motion from tight calf 
muscle have been linked to injuries such as Achilles 
tendonitis, gastrocnemius strains, and plantar 
fasciitis.3, 1 

Extensibility is defined as the ability to stretch 
a muscle tendon unit to its fullest length.1 Muscle 
contracture result in decreased extensibility joint 
motion.4
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Physical therapists have used many different 
methods to maintain and increased joint motion 
and prevent deformity and dysfunction resulting 
from the muscle contracture. Research with clinical 
trials has long advocated the use of thermotherapy 
to increase flexibility in conjunction with a stretching 
program design to lengthen tissue. Lengthening the 
musculotendinous unit and supporting connective 
tissue increase the range of motion(ROM) through 
which a joint can move as well a the muscle ability to 
respond to stress placed upon it.3, 4, 5, 6.

Stretching is used as part of physical fitness 
and rehabilitation programme because it is 
thought to positively influence performance and 
injury prevention. Numerous studies 1, 3,4,5,6 have 
been conducted to investigate the effectiveness of 
stretching. Shortness and contracture of plantar 
flexor muscle may cause limitation in range of motion 
(ROM) that restricts the normal range of muscle.

Previous studies suggested that most of injuries 
occurs in the eccentric phase of activity. Although 
early groups have examined dynamic range of 
motion, none have investigated the use of an eccentric 
agonist contraction to improve flexibility; eccentric 
training a muscle through a full range of motion 
theoretically could reduce injury rates and improve 
the performance of subject and flexibility.1

MET is defined as a manual therapy procedure 
which involves the voluntary contraction of patients 
muscle in a precisely controlled direction, at varying 
levels of intensity, against a distinctly executed 
counterforce applied by the therapist.7,8  

Russel et al9 proved that in males ages 15-17 
years old, hip flexion range of motion gains with 
eccentrically training were equal to those made by 
static stretching of hamstring muscle.

Shadmehr A, et al, (2003) conducted a study to 
determine the efficacy of muscle energy techniques 
with 50% of maximal voluntary isometric contraction 
and 10 second hold in compared to control group, 
they concluded that muscle energy techniques with 
above protocol produce an increase of hamstring 
flexibility.3

The aim of this study is to compare two different 
techniques, muscle energy technique & eccentric 
training using theraband in normal individual 
between 20-30 years of age with shortening of triceps 

surae muscle.

METHODOLOGY

This study is proposed to be conducted on 30 
physically active subject of shortening of triceps surae 
muscle. They will be randomly assigned into equal 
groups. The pre-test measurements are taken for 
both the groups for ROM of dorsiflexion. The group 
1 will get muscle energy technique (MET) & group 
2 will get eccentric training with use of theraband 
for the period of 4 weeks. After the end of 4 weeks 
post-test measurement taken as similar to the pre-test 
measurement & the result obtained are compared.

Inclusive criteria  

1. Subject with shortening of triceps surae muscle

(Inability to achieve 20° of active dorsiflexion)

2. The ages of subject between 20-30 years.

Exclusive criteria 

1. Hypermobility

2. Subject under medication (muscle relaxants)

3. Skin disease

4. Wounds

5. Fracture

6. Neurological problem

7. Any circulatory problem or metal implants in the 
leg.

OUTCOME MEASURES 

All the subject will evaluate by goniometry (active 
ROM of dorsiflexion)

Outcome measurement will take as (pre 
intervention) &at 4 weeks (post intervention).

GROUP-1 muscle energy technique (MET) 7

Fifteen subjects in this group will be given Muscle 
Energy Technique to the gastrocnemius and soleus to 
improve triceps surae muscle flexibility. The subjects 
will be in supine with feet extending over the edge of 
the table, with the knee flexed over a rolled towel for 
soleus and the knee straight for gastrocnemius. 

Starting from the restriction barrier or just short 
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of it, the subject will be asked to exert a small effort 
(no more than 20% of available strength) towards 
plantar flexion, against unyielding resistance, with 
appropriate breathing. 

This contraction is held for 7-10 seconds together 
with a held breath. On slow release, on an exhalation, 
the ankle will be dorsiflexed slightly and painlessly 
beyond the new barrier, with the subject’s assistance, 
(and the tissues will be held in slight stretch for 
at least 10 seconds to allow a slow lengthening of 
tissues). This cycle will be repeated for 5 times in each 
session per day for five days in a week for the total 
period of 4 weeks. Single session lasted for 30 minute 
including 5 minutes each of warm up and cool down 
exercises and rest period of 1 minute in between 
every cycle of MET.

 GROUP-2 Eccentric training with Theraband1

The study was done over a 4 week period 
with each subject receiving 1 treatment a day for 5 
consecutive days. Measurement was taken at pre- 
treatment on 1st day and post-treatment after 4th 
week. The ankle range of motion of all the subjects 
were measured. 

The eccentric group performed full range of 
motion eccentric training for the triceps surae muscles. 
The subject lie supine with left leg fully extended. A 
3-feet (0.91m) piece of blue theraband was wrapped 
around the fore foot of right leg and the subject held 
the ends of the theraband in each hand. The subject 
was instructed to keep the right knee flexed and ankle 
in neutral position.

 Then he was instructed to bring the ankle in 
dorsiflexion by pulling on the theraband a�ached to 
the forefoot with both arm, knee was taken towards 
extension. As the subject pulled the ankle in full 
dorsiflexion with the arms, he was instructed to 
simultaneously resist the ankle dorsiflexion and knee 
extension by eccentrically contracting the triceps surae 
muscle during entire range of ankle dorsiflexion.

 The subject was then instructed to provide 
sufficient resistance with arms to overcome the 
eccentric activity of the triceps surae muscle, so that 
the entire range of ankle dorsiflexion took place 
approximately 5 seconds to complete. 

Once achieved, this position was held for 5 
seconds, and then extremity was made to gently 

relaxed. This procedure was repeated 6 times, with 
no rest in between, here by providing a total of 30 
seconds of stretching at the end range.6

OBSERVATION & DATA ANALYSIS

A study is done taking 30 subject, 15 each in both 
the group.

The pretest data of each group were compared 
with the post test data using ROM of dorsiflexion as 
the outcome measures.

A paired ‘t’ test is applied within the group & an 
unpaired ‘t’ test is applied between the groups at 95% 
of confident interval.

• Group-1:-Muscle Energy Technique (MET):

Outcome
Measure

Mean of
Pre-test 
Data

Mean of
Post-test 
Deta

P-value

Active Rom 
of 
Dorsiflexion

15.41 18.20 <0.0001 

Table 1 shows that pre-test & post test value of 
mean for active ROM of Dorsiflexion, in group-1 with 
Muscle Energy Technique(MET), pre test mean 15.41 
compared with post test mean 18.20 & analysed by 
paired t test, the p value comes < 0.0001 , which is 
highly significant.          

• Group-2 :- Eccentric training with use of 
Theraband:

Outcome
Measure

Mean of 
Pre-test 
Data

Mean of Post-
test Data

P-
Value

Active Rom 
of
Dorsiflexion

15.20 19.26
0.0069

Table 2 shows that pre-test & post-test value of 
mean for active  ROM of Dorsiflexion ,in Group-2 
with eccentric training, pre –test mean 15.20 compared 
with post-test mean 19.26 & analysed by paired t test, 
the P value comes 0.0069, which is highly significant.

• Group-1 V/s Group- 2:
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Outcome

Measure

Mean of

Post-test

Group-1

Mean of

Post-test

Group-2

P-value

Rom of

Dorsiflexion
18.20 19.26 0.0320

Table 3 shows mean value of  post test of Group-
1(MET) muscle energy technique is 18.20 which is 
compared with post test value of eccentric training 
which is 19.26 with unpaired t-tests, the P value 
comes 0.0320,which is significant.

RESULTS

The P-value for ROM of Dorsiflexion is less 
than 0.05, so there is no significant difference within 
the MET group & hence the alternate hypothesis is 
accepted.

The P-value for ROM of Dorsiflexion is less 
than 0.05, so there is a significant difference within 
the Eccentric training group & hence the alternate 
hypothesis is accepted.

The P-value for MET group & Eccentric training 
group is less than 0.05, so there is significant difference 
between the two groups.

DISSCUSION

Shortening of triceps surae muscle is a common 
problem of Younger’s with age group of 20-30 years. 
The ROM of dorsiflexion is limited up to 20°. 

The present study compares the efficacy of two 
different techniques. Here in this study Muscle 
Energy Technique (MET) & Eccentric training with 
use of theraband is given to 30 patient having active 
ROM of dorsiflexion is < 20°. 

This is consistent with the findings from the 
present study, where the improvement in ROM of 
dorsiflexion. Baseline values for ROM of dorsiflexion 
of MET & eccentric training were different between 
two groups.

Clinically there are evidence supporting both 
technique [MET & ECCENTRIC TRAINING] for 

improve ROM of dorsiflexion in shortening triceps 
surae muscle.1, 9 

In this study result shows statistical significance 
of MET technique and eccentric training group 
within group analysis. At the pre & post intervention 
of both this techniques shows improvement of ROM 
of dorsiflexion.

Between group analysis of Post intervention 
shows there is improvement in ROM of dorsiflexion 
with the eccentric training with use of theraband.

According to the results of present study Eccentric 
training improve ROM of dorsiflexion then the MET. 

The mechanism for the increased flexibility with 
eccentric muscle activity through the full range of 
motion is unclear. One explanation may be found 
in examining the possible neurologic mechanism 
that occurs with stretching. Static stretching may be 
effective in increasing the length of the muscle due 
to the prolonged stretching, which may allow the 
muscle spindle to adapt over time and cease firing. 
The result of this adaptation/relaxation of the muscle 
spindle increases length in the muscle. 10, 11

 Given that eccentric exercise through the full 
range of motion is a continual movement lasting only 
5 seconds, the muscle spindle does not appear to have 
time to adapt, and this explanation does not appear to 
be appropriate for explaining the change in flexibility 
due to the eccentric activity. Although eccentric 
training of the triceps surae muscle achieves the 
same flexibility gains as static stretching, the eccentric 
training offers more functional option for flexibility 
training. Individuals training muscle eccentrically 
may reduce the chance of injury by training the 
muscle in a more functional type of activity.8, 12

T. G Potier et al13 investigated whether eccentric 
strengthening changed the muscle architecture of 
human biceps femoris and consequently, knee range 
of motion and they found increase in FL (fascicle 
length) in the biceps femoris and this could lead to 
increase in ROM of knee.

Batista et al, 14 evaluated the effects of an active 
eccentric stretching program for the knee flexor 
muscles on range of motion and torque. They 
concluded that this program was effective for 
increasing the flexibility.
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Russel et al9 had studied on hamstring muscle 
flexibility by using both eccentric training and static 
stretching for six weeks program and after six weeks 
they concluded that the gains achieved in range of 
motion of knee extension with eccentric training 
were equal to those made by statically stretching of 
hamstring muscle, and in our study on triceps surae 
we concluded the gains achieved in range of motion 
of dorsiflexion with eccentric training for 3 weeks 
were significant as compared to those made by static 
stretching.

Therefore, other research is now needed to 
determine if gains are made in strength, injury 
reduction, and performance improvement through 
an eccentric-training exercises program similar to the 
program used in the present study.

CONCLUSION

Result of the study shows that both the technique 
Muscle energy techniques (MET) & Eccentric training 
with theraband are effective in improving ROM of 
dorsiflexion.

However Eccentric training with use of theraband 
shows greater improvement in improve ROM of 
Dorsiflexion, then the Muscle energy technique (MET) 
in subject with triceps surae muscle shortening.

LIMITATIONS OF STUDY

This study has been performed on small sample.

The study was done for a short duration of 4 
weeks.

It was a unicentered study.

Age group taken for the study was limited. 
Further studies can be done with different age 
group. 

The last limitation was measurement with 
goniometer needs more perfection, with inclinometer 
or more recent devices.
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ABSTRACT

Background: The ligaments of knee are essential for knee function. Ligament is a tough band made 
up of connective tissue and is short in size. It connects one bone with the other. Mainly there are four 
ligaments and two meniscus are present in a knee joint. Ligaments are best stabilizers and menisci are 
best shock absorbers. Ligament can be injured by direct blow to knee joint or twisting of knee. After 
injury swelling , pain , limited movement are typically seen.  Physiotherapy  can be benefi�ed in case of 
grade 1 and grade 2 tear. Following complete tear physiotherapy should be started as soon as possible 
after surgery. 

Objectives:

• To describe rehabilitation guidelines and  functional  progression .

• To describe functional outcomes for a young  adult female with  anterior  ligament  repair.

Case of Description: The rehabilitation approach was of 40 days given to adult female with anterior  
ligament repair ,complete tear of posterior cruciate ligament, grade 3 tear of medial, lateral and tear of  
posterior horn of medial meniscus  . Data collected in  this  case study  included –joint range of motion, 
visual analog  scale and muscle strength.

Outcomes: The patient was able to return to her routine work in 40 days and  was  without  re-injury.

Keywords: Ligaments of knee, meniscus, ligament  repair.

INTRODUCTION

Ligaments are dense bands of fibrous connective 
tissue that serve to join two or more bones of 
musculoskeletal system[1]. The ligaments of knee are  
essential  for knee function. They are responsible for 
controlling excessive knee  extension; valgus and  
varus  stresses. They also prevent anterior or posterior   
displacement of  tibia, responsible for rotation of 
tibia. The ligaments can get injured depending on 
how stresses are applied. There are four ligaments 
in our knee  joint  : The major ligaments of knee are: 
Collateral (medial and lateral) and cruciate ligaments 
(anterior ad posterior)[2]. MCL (medial collateral 
ligament) a�aches to medial aspect of medial 
femoral epicondyle sloping anteriorly to insert  into 
medial aspect of proximal tibia. Whereas LCL(lateral 
collateral ligament) is a cord like structure extending 

from lateral femoral epicondyle and a�aching 
posteriorly to the head of fibula[2]. MCL protects 
knee from valgus stresses and LCL protects it from 
varus stresses. ACL(anterior cruciate ligament) and  
PCL(posterior cruciate ligament) are located within 
articular capsule but outside synovial cavity. ACL 
arises from anterior of  tibia  and inserts into posterior 
part of inner aspect of lateral femoral condyle whereas 
PCL arises from posterior of tibia and insert into inner 
aspect of medial femoral condyle[2]. The  role of ACL 
is to prevent forward movement of tibia in relation to 
femur, and to control rotational movement. The PCL 
prevents the femur from sliding forward of the tibial 
plateau[3]. There are two meniscus- medial meniscus 
and lateral meniscus . They help in making articular 
surfaces more congruent. The menisci serve as shock 
absorbers[4]. Second and third degree sprains are 
immobilized in a brace or a plaster cast for a period of 
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1-2 weeks, mainly for pain relief, in some third degree 
sprains surgery may be required [5].

Reinforcement of ACL tear should be augmented 
except when avulsion is with a fragment of bone. 
Reinforcement could be either intra articular, or 
extra-articular or both by using iliotibial band, 
semitendinosus tendon, etc[6]. With surgery there are  
complications  like blood clots; bleeding; infection; 
pain; limited ROM and occasionally, swelling in knee 
after repair. Arthroscopy is a technique of surgery 
on the joints in which tip of thin (4mm diameter) 
telescope called arthroscope is introduced in the joint, 
and the inside of joint is examined. This is called 
diagnostic arthroscopy. Once diagnosis is made, 
necessary correction can be done, there and then, by 
introducing micro instruments through another small  
skin puncture[5]. 

Physiotherapy has vital role to play in post 
surgical cases. So rehabilitation protocol will be 
helpful in  providing   direction and guideline about 
rehabilitation. The present  rehabilitation protocol 
spanned over a period of  2 months. Main consideration 
was given on ROM; flexibility; strength; endurance; 
proprioception; gait. Progression was based on 
a�ainment of specific goals. Early rehabilitation 
depend on regaining ROM, normalizing gait and 
activation of quadriceps muscle.

CASE DESCRIPTION

A 24 year old female patient presented 
to physiotherapy department of college of 
Physiotherapy, Adesh University, Bathinda with 
complaint of inability to bear weight on right lower 
extremity. She was in nursing profession. She 
had polio in her left leg from the age of 3. Patient 
appeared to be healthy.  The patient’s height was 
5’4’’ and weight was 43 kg patient was 5’4’’ and 43 
kgs. There was  a history of injury to her right knee 
during an accident and got complete thickness tear of  
anterior cruciate ligament, complete tear of posterior 
cruciate ligament, grade 3 tear of  medial and lateral 
collateral ligaments and grade 3 tear of posterior 
horn of medial meniscus. After the accident  she was 
referred to hospital where an orthopaedic  surgeon  
evaluated her. According to him, there was swelling 
in right knee with lack of flexion. After clinical  
examination  the patient had an MRI. MRI findings 
were consistent with anterior  ligament complete tear.  
The patient opted for arthroscopic  surgery of right 

knee. The patient under gone  surgery on  three days 
after accident. She neither bend her knee nor bear 
weight on affected limb for 3 weeks. She presented 
to physiotherapy department exactly 3 weeks after 
surgery.

PALPATION

On the day of presentation to physiotherapy 
OPD when patient was assessed there was tenderness  
present (grade 1) on medial side of right knee. 
Palpation  revealed  swelling  at  joint line of right 
knee. The affected leg was warm as compared to the 
other.

 PAIN

Pain was measured using VAS( Visual analog 
scale). The Visual or linear Analog Scales (VAS) 
a�empt to represent measurement quantities in terms 
of a straight line placed horizontally or vertically on 
paper[7]. The scale was defined 0 for no pain and 100 
for worst pain . Total scoring is 100. The pain reported 
for this patient on visual analogue scale was 70.There 
was pain in medial side of right knee which was 
localized and dull in type.

FUNCTIONAL  STATUS 

She was using bed pan for toileting after surgery. 
Patient was limited in all activities of daily living 
involving  bending  of right knee or excess weight 
bearing on right lower extremity. The patient avoided  
unilateral  stance  daily activities due to pain and 
feeling of instability. She was not able to dress her 
lower body. Transferring from bed to chair was 
difficult.

 OBSERVATION

 She was brought to department on wheelchair. 
The patient had minimal joint effusion at that time. 

RANGE OF MOTION 

ROM was measured with goniometer in supine 
lying. The active range available at knee was 10-42⁰ 
(pain free). Extensor lag of 100 was present.  

MUSCLE STRENGTH 

Muscle testing was performed and scoring was 
based on Manual Muscle Testing[8].
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                                    Right                                         Left

Quadriceps                2-                                                     1

Hamstrings                3-                                                     3

Dorsiflexors              4                                                      3

Plantarflexors           5                                                      4

FINDINGS

Physiotherapy evaluation revealed decrease 
ROM, decrease strength and decrease functional 
mobility such as general ambulatory status, swelling 
and pain.

PLAN OF CARE DESIGN 

The rehabilitation program focuses on ROM ; 
flexibility; strength; endurance ; proprioception; gait 
and fitness of patient.

PHYSIOTHERAPY PROTOCOL

PHASE 1: 1-15 days

Day 1- Day of presentation to Physiotherapy 
OPD

• GOALS… To reduce pain

• To reduce swelling 

• To increase range of motion

TREATMENT PLAN

• Cryo therapy for 10-15 min [9].

• Heel drag, 10 repetitions

• Isometrics of quadriceps, 10 repetitions  with 

10 sec hold

• Dynamic quads,10 repetitions with 10 sec 

hold 

• Continuous passive motion for 15 minutes 

started with 40-70

• Hold relax in prone lying repetition 10 

repetitions with 10 sec hold  

• Weight bearing with half kg weight in 

si�ing.

• Weight shifting on affected side. It was done 

by placing affected leg on weight machine and bear 
weight up to 14 kg. Started with 7 kg.

(One third of body weight that is 14 kg)[2].

HOME REGIME
• Prone knee bending with towel

• Isometrics of quadriceps

• Dynamic quads 

• Heel drag

This was continued for 15 days with increased in 
CPM angle each day. After 15 days reassessment was 
done. 

REASSESSMENT AFTER PHASE 1:
Chief complaint---The a�itude of the limb was 

flexed and patient experienced pain during weight 
bearing. 

Progress notes - According to patient, pain at 
rest was reduced as compared to day of presentation. 
Knee movements were possible now. The patient 
stopped using bed pans. She was now able to walk 
without support. Swelling subsides and pain had 
decreased as compared to day 1. 

EXAMINATION FINDINGS 
Extensor lag--5⁰

VAS--- 40 out of 100

ROM--- 5-85⁰(actively in supine)

CPM angle --- 125⁰

PHASE 2 :

• GOALS… To increase range of motion 

• To increase strength

• To achieve  full weight bearing

TREATMENT PLAN
• Paraffin wax bath for 10-15 min

• CPM for 10 min

• Hold relax exercises 15 repetitions with 10 sec 
hold

• Weight bearing on affected leg, progressed 
upto 14 kg.

• Isometrics of quadriceps 10 times

• Vastus medialis obliqus   strengthening 15 
times with hold

• Straight leg raise  3 times actively with 
minimum knee bending
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• Heel raise on cushion 

• Mobilization with movement  

• Glides of tibia (anterior, posterior) 3 
repetitions

• Patellar glides (superior ,inferior ,medial, 
lateral) 

• Eccentric contraction of quadriceps muscle 

• Pedo cycle 

• Quadriceps chair (1 RM=5kg and 10 
RM=4kg)

This phase 2 was continued for about one month.

After this reassessment was done 

REASSESSMENT

Chief complaint- not able to bend her knee 

Examination findings:

 Extensor lag -5⁰

VAS- 0 out of 100

ROM-

                        Active               Passive
    Supine         5-86⁰                   5-88⁰
    Prone           5-90⁰                    5-92⁰
 High si�ing      57⁰                      66⁰

CPM- 127⁰

MMT-

                                     Right                                           Left
  Quadriceps                   4+                                                2
  Hamstrings                   3+                                                3
  Gluteus   maximus        5                                                 3
  Gluteus   medius           5                                                  4
  Iliopsoas                        4                                                  3
  Plantar  flexors              5                                                  5
  Dorsiflexors                   5                                                  3

PHASE 3 :

• GOALS…..To increase range of motion

 TREATMENT PLAN

• Paraffin wax bath for 10-15 min

• VMO strengthening 20 repetitions with hold

• Bridging 10 times with hold

• Kneading on lateral aspect of right knee

• Static bicycle for 10 min with intervals

• Squa�ing o-35⁰

• Prone extension hangs

• Active flexion and extension with resistance 
(1 kg)

After phase 3 knee flexion ranges are:

        

                          Active                 Passive
Supine                0-100⁰                 0-106⁰

Prone                 0-92⁰                      0-94⁰

Extensor lag = 0⁰

CONCLUSION

This case report outlined rehabilitation guidelines, 
functional training, and functional outcomes in the 
rehabilitation of female patient with ACL repair. This 
patient achieved a successful outcome, returning to 
her job in 40 days, with no re injury 4-months after 
surgery. 
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 ABSTRACT

Introduction: Heel pain is a very common foot problem. The sufferer usually feels pain either under 
the heel (planter fasciitis) or just behind it (Achilles tendinitis), where the Achilles tendon connects to 
the heel bone. One of the reasons of heel pain may be due to Subtalar joint dysfunction that will affect 
the movement of calcaneus and thus potentially affect the tension in plantar fascia. There are no studies 
done to find the effectiveness of subtalar joint mobilization on heel pain. The aim of this study is to find 
out the effectiveness of subtalar joint mobilization on plantar heel pain.

Methodology: 14 subject both males and females were recruited in the study from KLES Dr.Prabhakar 
Kore Hospital & MRC, Belgaum. Participants were randomly allo�ed in 2 groups. Group A received 
Therapeutic Ultrasound and stretching and Group B received Subtalar joint mobilization with 
Therapeutic Ultrasound and stretching. The Outcome measures used are visual analogue scale (VAS) 
and functional ability level in terms of Foot Function Index (FFI). Readings were taken both pre and 
post treatment sessions, respectively.

Results: Fourteen subjects (mean [SD] age, 37.1(11.6) years in Group A and 39.1(15.08) in group B) 
satisfied the eligibility criteria, agreed to participate, and were allo�ed into the conventional (n =7) or 
mobilization group (n = 7). Significant difference was found between the differences of VAS between 
two groups with P-value (0.038). Significant difference was found in the Post value of foot function 
index between two groups P-value (0.002). 

Conclusion: Manual therapy intervention i.e. Subtalar joint mobilization with stretching and 
ultrasound is more effective in improving Pain(VAS) and foot function index score in subjects with 
plantar heel pain. 

Keywords: Plantar heel pain, Subtalar mobilization.

INTRODUCTION

Plantar heel pain has been referred to in the 
published literature by many names including heel 
spur syndrome, which lends some importance to 
the radiographic presence of an inferior calcaneal 
spur to the clinical symptoms.1Complaint is usually 
of an insidious sharp pain in the medial heel along 
the medial plantar fascia at the insertion at the medial 
tuberosity of the calcaneum on weight bearing after 
a period of non-weight bearing.2 Patient experience 
maximum pain early in the morning on the initial 
steps and this pain are reported to have reduced 
gradually throughout the day as the patient begins 
to workout.3 Plantar heel pain also results in mild 

disability and decrease in quality of life of an 
individual.4 Associated significant findings may 
include high body mass index (BMI), tightness of the 
Achilles tendon, pain upon palpation of the inferior 
heel and plantar fascia, and inappropriate shoe 
wear.5,6 Tenderness can be produced over the medial 
calcaneal tuberosity and may increase on standing 
tip toe and dorsiflexion of toes. Americans annually 
and affects as much as 10% of the general population 
over the course of a lifetime.7 There was report 
where authors have suggested that plantar heel pain 
accounts for about 8% and 15% of foot complaints 
in both athlete and non-athlete population.8 
Plantar Heel pain can also be termed as heel spur 
syndrome, runner’s heel, calcaneal periostitis, and 
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painful heel syndrome.9 The most common cause 
cited for plantar heel pain is biomechanical stress of 
the plantar fascia and its enthesis of the calcaneal 
tuberosity. Discussion of a biomechanical aetiology 
usually involves the windlass mechanism and 
tension of the plantar fascia in stance and gait.10,11 An 
understanding of the anatomy and kinematics of the 
foot and ankle, the static and dynamic function of the 
plantar fascia during ambulation, and knowledge of 
the contributing risk factors associated with plantar 
fasciitis aid in developing a proper treatment and 
preventative protocol for this condition. One of 
the reasons of heel pain may be due to Subtalar 
joint dysfunction that will affect the movement of 
calcaneus and thus potentially affect the tension in 
plantar fascia. Numerous interventions have been 
described for treatment of PF, which include: rest, 
heat, ice pack, non-steroidal anti-inflammatory drugs 
(NSAIDS), heel pads, magnetic insole, night splints, 
walking cast, taping, plantar and Achilles stretching, 
ultrasound, steroid injection, extra-corporeal shock 
wave therapy, platelet-rich plasma injection, pulsed 
radiofrequency electromagnetic field therapy, and 
surgery. Studies have shown substantial benefit from 
manual therapy on conditions like Osteoarthritis 
knee, neck pain, and cervicogenic headaches. There 
exists less evidence to support the use of manual 
therapy intervention in plantar heel pain.  A case 
report has been done by young et al in which 
they have taken four patients with heel pain and 
managed using the manual physical therapy have 
shown positive results.12 Subtalar joint mobilization 
is a manual therapy intervention that increases 
the mobility of the calcaneum that contributes an 
increased pronation and thus increased tensile stress 
through the plantar fascia.13 There are lack of studies 
to find the effectiveness of subtalar joint mobilization 
on heel pain. The purpose of this pilot study is to 
describe manual therapy intervention i.e. subtalar 
mobilization in subjects with plantar heel pain and 
also to compare the effectiveness of Subtalar joint 
mobilization on pain response and foot function 
index in plantar heel pain. 

METHOD

In this experimental study we recruited 14 
subjects over a two month period (from July 2013 to 
August 2013). Patient presenting to physical therapy 
at the KLE’s Dr. Prabhakar kore hospital and MRC, 
Belgaum Physiotherapy OPD were screened for 

eligibility criteria. Inclusion criteria required patients 
who are willing to participate of 18-60 years of age 
with primary report of plantar heel pain .Patient 
were excluded if they have any contraindications to 
ultrasound like (infective condition of foot, tumour 
calcaneal fracture, metal implants). Any redflags 
to manual therapy like (i.e., tumour, fracture, 
rheumatoid arthritis, osteoporosis, prolonged history 
of steroid use, severe vascular disease, etc.) were 
excluded. Also we had excluded subjects who have 
corticosteroids injections in heel in past 3 months, 
subject with neurological pain, subject with ankle 
ankylosis, congenital foot deformity.

EXAMINATION PROCEDURE

Baseline values, Demographic data, and self-
reported measures were taken from all the subjects. 
Self-reported measures include Foot function index, 
Numerical pain rating scale. Wri�en Informed 
consent was taken from the subjects and ethical 
clearance was done from the concerned commi�ee. 
The primary outcome measures used in this study 
were Visual analogue scale (VAS) for pain and Foot 
Function Index to assess the functional limitation.

INTERVENTION

After taking the baseline data, patient were 
deliberately assigned to either of the groups i.e. 
Group A (Control group) and Group B (Experimental 
Group). Subjects in both group had received 
conventional treatment i.e. therapeutic ultrasound 
and stretching. Patients in both groups were treated 
6 sessions per week .All patients in both group 
received therapeutic ultrasound (3 MHz, 1.5 W/cm2, 
100-Hz frequency, 20% duty cycle for 5 minutes).14 
All patients were also instructed to do stretching of 
soleus and gastrocnemius muscle and the plantar 
fascia.15 Patients were asked to perform these 
stretching exercises three times daily during the 
course of study. Patients were also asked to avoid 
those activities that aggravate his symptoms. In 
Group B i.e. the mobilization group patient received 
subtalar joint distraction manipulation and subtalar 
joint mobilization.7
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Fig 1- Subtalar joint distraction manipulation         

Fig 2- Subtalar Joint mobilization.

STASTICAL ANALYSIS

All the data was computed and analyzed by using 
SPSS software version 19.0.Mean standard deviation 
calculated the pre and the post data. Unpaired t-test is 
used for intra group comparison. Variables that were 
not normally distributed were analyzed with Mann-
Whitney U test for group comparisons.

RESULTS

17 patients were screened for the eligibility 
criteria. Fourteen subjects (mean [SD] age, 37.1(11.6) 
years in Group A and 39.1(15.08) in group B) 
satisfied the eligibility criteria, agreed to participate. 
Demographic data i.e. age, sex, and BMI are matched 
between two groups. We found clinically significant 
difference in the pre-post values of VAS i.e. pain in the 
mobilization group. There was significant difference 
between the differences of the VAS between the 
groups. In terms of Foot Function index there was 
significant difference between the post interventional 

values between the groups. 

Table 1- Demographic Distribution.

Age BMI M F

Group A 37.1±11.76 23.95±1.56 3 4

Group B 39.1±15.08 23.88±1.81 3 4

T 0.777 0.79

P 0.787 0.938

Table-2 Pre-post pain Values
Pain(VAS)

 Pre Post Difference

A 7±1.82 3±1.41 4±0.81

 B 6.8±1.33 1.5±0.03 5.3±0.95

P 0.902 0.73 0.38*

Table 3- Pre-post FFI values

    FFI
Pre Post Difference

A 51.2±16.97 30.4±9.41 20.8±8.30
B 41.8±16.53 12.4±8.15 29.4±11.81
T 1.501 3.829 1.576
P 0.314 0.002* 0.141

DISCUSSION

The result of the study showed that the 
mobilization group demonstrated a significant 
improvement. Combined treatment approach that is 
mobilization with exercise provided be�er clinical 
benefits in terms of both function and pain than the 
approach using only conventional therapy. Adding 
mobilization in the conventional treatment for the 
patient with heel pain have shown be�er results so 
a clinician can be confident using the mobilization 
as treatment approach to get clinically significant 
results. In our study, the mobilization approach, as 
compared to the conventional approach, resulted in 
be�er outcomes that were statistically and clinically 
meaningful. The findings in our mobilization group 
are similar to those reported in a case series by Young 
et al, who found that patients with plantar heel pain 
who were treated with manual therapy using an 
impairment-based approach experienced clinically 
meaningful improvements in pain.  Hoch et al reported 
that the use of Maitland mobilization i.e. posterior 
talar glide on subjects with chronic ankle instability 
have improvement in self-reported function, 
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dorsiflexion range of motion, and balance.16 In a 
study done by Hanrahan et al17 to examine the effect 
of postero-anterior joint mobilization at the lumbar 
spine found decrease in pain on acute mechanical 
low back dysfunction in collegiate athletes. The above 
studies by Hoch et al and Hanarahan et al supports 
the effectiveness of joint mobilization on pain relief, 
increasing range of motion and increasing function 
on the corresponding joint. A study conducted by 
Joshua et al18 found that manual therapy is a superior 
management approach over electrophysical agents in 
the management of individuals with plantar heel pain 
and thus the following study goes with their study. 
The decrease in pain and increased foot function 
is because the mobilization helps in increasing the 
mobility of calcaneum and talus that contribute to 
an increase dorsiflexion range and pronation, and 
thus decreased tensile stress through the plantar 
fascia which decreases the pain and increase the foot 
function. 

CONCLUSION

In this pilot study we found manual physical 
therapy with conventional therapy superior to 
conventional therapy alone in the management 
of patient with plantar heel pain. We found both 
approaches to demonstrate benefits, however the 
magnitude of benefit was more in the sub-talar 
mobilization group.

IMPLICATION: Physical therapist should use 
manual therapy technique as a choice of intervention 
for the treatment of plantar heel pain.

LIMITATIONS:  Small sample size.
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ABSTRACT

Introduction: Low Back Pain (LBP) is becoming one of the most common musculoskeletal complaints 
of pregnant women and incidence for the same is increasing. It begins between the 20th and the 28th 
week of gestation. Approximately 50-80% of women experience back pain at some stage of pregnancy. 
Objectives:  i) Find the prevalence of LBP in pregnant women  ii) Compare the level of disability 
among pregnant women with or without LBP. 

Material and Method: A cross sectional study was done on 116 pregnant women. Inquiry was done 
related to the presence of LBP; Case & Control group were formed. Modified Oswestry Low Back 
Disability Questionnaire (MODQ) and Visual Analogue Scale (VAS) were taken to assess disability and 
pain intensity respectively. Pain assessment was taken in detail in LBP women. 

Results: 56 participants were having back pain, in that 21(37.5%) were multigravida and 60 participants 
were not having back pain; out of which 29(48.3%) were multigravida. The prevalence of LBP is 48.2%. 
The average VAS of women having LBP is 3.16 with SD of 1.15. The mean disability score of pregnant 
women having with and without LBP was 24.60 with SD of 11.9 and 3.9 with SD of 5.5 respectively. 
VAS and Disability score were significantly co-related. (r=0.72, p<0.001). The multiple regression 
analysis revealed that Age, BMI, Gestational Age, Gravida were not associated with disability score.

Conclusion: The prevalence of perceived LBP in pregnant women was significant and the disability 
level in the women with LBP is greater compared to those without LBP. 

Keywords: Pregnancy, Disability, LBP, Questionnaire.
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INTRODUCTION 

Back pain is ubiquitous in today’s society 
and is particularly common during pregnancy.  
Approximately 70% of women are reported LBP at 
some point in their lives1. However, during pregnancy 
alone, the incidence of back pain is reported by 
50–80% of women2, 3. In one study 61.8% of women 
who reported LBP during pregnancy claimed the 
pain was at least moderately severe, 9% claimed they 
were completely disabled by pain4. Most women 

consider LBP as an inevitable, normal discomfort 
during pregnancy. It is one of the main reasons for 
disability, absence from work, and responsible for 
huge direct and indirect economical impact. LBP 
is the most leading reason for sick leave as far as 
pregnant working women are concerned5. Only 50% 
of women suffering from pregnancy related LBP was 
seeking advice from a health care professional and 
70% of them were received some kind of treatment6. 

Majority of women are affected in their first 
pregnancy7. The first episode of back pain in pregnancy 
may occur at any stage, however discomfort most 
commonly starts between the fifth and seventh 
month of pregnancy8. LBP is one of the most common 
musculoskeletal complaints of pregnant women and 
may be the result of mechanical, hormonal and other 
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factors associated with the changes of the body. It is 
generally ascribed to the many changes in load and 
body mechanics that occur during the carrying of a 
child9. 

As per our knowledge, pregnancy induced LBP 
are found to be submerged portion of the iceberg, 
i.e., latent, in apparent and undiagnosed cases. On 
other hand, many Indian women are not reporting 
about back pain related to pregnancy to health care 
professionals. In addition to our knowledge there are 
limited studies on disability of pregnant women with 
and without LBP in India.

So our objectives of the study were to i) Find the 
prevalence of LBP in pregnant women ii) To compare 
the level of disability among pregnant women with or 
without LBP. 

MATERIAL AND METHOD

A cross sectional study was conducted following 
approval from Human Research Ethical Commi�ee 
(HREC) of the institute. The study was conducted on 
116 pregnant women of 24 weeks or more, who visited 
the Obstetric & Gynecological OPD of Shree Krishna 
Hospital, Karamsad. The participants were excluded 
by gynecologist for any Obstetric or Gynecological 
causes of LBP and high risk pregnancy patient. 
In addition those with previous history of LBP, 
traumatic cause of LBP, congenital deformities, and 
neuromuscular pathology were excluded from study 
while maintaining their privacy and confidentiality. 
Pregnancy related LBP was approached; explained 
them about purpose of study and was obtained 
informed consent from them. Cases and control 
group were formed accordingly.

All the participants were  interviewed for the 
Demographic data, Body Mass Index (BMI), Parity, 
Gestation period. If participants had complained of 
LBP then pain history (onset, type, Pain Aggravating 
Factors, Pain Relieving Factors) was taken in detail.

Visual Analogue Scale (VAS) and Modified 
Oswestry Low Back Disability Questionnaire (MODQ) 
were main outcome measures used to assess the pain 
intensity and functional disability respectively10,11.

VAS was used to measure pain intensity, 
consisting of a horizontal line, 100mm in length, 
anchored by word descriptors at each end: no pain 
and pain as bad as it could possibly be. Women 

were asked to select the point on the scale that best 
represents the  perceived level of pain. Pain intensity 
was measured for usual pain during the pregnancy 
and pain on the day of the study12, 13.

MODQ has high test-retest reliability (ICC = 0.90); 
it possesses good construct validity for assessing 
disability in patients with LBP. It is recognized that 
self-report approaches have become well accepted in 
research, as they are often seen as feasible and cost 
effective means of gathering data on large numbers 
of individuals.11,14 The MODQ used in this study was 
similar to one study, where they replaced the sex 
life section with a question related to fluctuations 
in pain intensity15. A section regarding employment 
and home-making ability was substituted for the 
section related to sex life because the sex life item 
is frequently found to be left blank14.It includes 10 
sections relating to questions about activities of 
daily living and pain. Each section, scored from 0 
to 5 points, contains 6 statements that describe an 
increasing pain severity associated with a particular 
activity. Finally, the scores are summated multiplied 
by 2 to provide a percentage of disability11. Scores 
from 0% to 20% indicate minimal disability; 20% 
to 40%, moderate disability; 40% to 60%, severe 
disability; 60% to 80%, crippled; and 80% to 100%, 
bedbound or exaggerating14.

It was administered one by one personally and 
the details about it were explained to the participants. 
The participants who did not have complained of 
back pain were also asked to fill the MODQ.

After interpreting the score, the participants were 
educated on how they can maintain proper posture, 
while doing everyday activities, so that their back is 
not overloaded and misaligned and the consultants 
were asked to refer the participants to Physiotherapy 
department for further intervention. 

FINDINGS/RESULTS

Descriptive statistics (frequency table, mean, 
Standard Deviation (SD)) were calculated to describe 
demography of participants. Unpaired t-test was 
used to analyze the pain and disability between the 
pregnant women with and without LBP. Chi square 
analysis was done to find out the association between 
LBP and parity. 

In present study 116 participants were recruited 
as per inclusion and exclusion criteria, out of which 
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56 (48.2%) women were having LBP; out of which 21 
were multigravida while 60(51.8%) participants were 
not having LBP; out of which 29 were multigravida. 

Prevalence of LBP in primi and multigravida in 
gestational period is shown in [Table1]. 

Table 1: Prevalence of LBP in Primi/multi gravida in gestational period

Gestational Week
Women with LBP Women without LBP

Primigravida Multigravida Primigravida Multigravida

25-30 11 08 08 06
31-35 13 06 11 12
36-40 11 07 11 12

It was also found that mean MODQ score was 24 
in gestational week 25-30 week, 24.8 in 31-35 week 
and 25 in 36-40 week in women with LBP. There was 
no association found between LBP and parity by chi-
square test (p>0.05). The mean age of women with 
and without LBP was 25.10 & 25.23 year respectively. 

The average VAS of women having LBP was 3.16 

with SD of 1.15. The mean disability score of pregnant 
women with and without LBP was 24.60 with SD of 
11.9 and 3.9 with SD of 5.5 respectively. So pregnant 
women having LBP were markedly disable (p< 0.01) 
compared to women without LBP. Average BMI of 
pregnant women was not significant among with and 
without LBP (p>0.05). [Table 2] 

Table 2. Variables of pregnant women with and without LBP

Women
No. of 
Participants

Primigravida Multigravida
BMI
(kg/m2)

VAS Disability 
Score

With LBP 56 35 21 25.3 3.16 24.6 

Without LBP 60 31 29 24.9 0 3.9 

VAS and Disability score are significantly co-related. (r=0.72, p<0.001). The multiple regression analysis 
revealed that Age, BMI, Gestational Age, Gravida were not associated with disability score.

DISCUSSION

During pregnancy there are many discomforts 
experienced by women. Musculoskeletal complaints 
such as LBP are described as “minor discomforts” 
15,16or “unpleasant symptoms”17; however women 
may suffer considerable levels of pain and disability, 
with social and economic consequences.18 

Pregnancy related back pain may be on the rise in 
contemporary society. In view of significant negative 
impact that LBP can have on women’s functioning 
and well being there is not much Indian literature 
on disability due to with and without LBP in 
pregnant women. So, the present study aimed to find 
prevalence of LBP in pregnant women and identify 
the level of disability due to LBP in pregnancy. 

Some studies19,20 estimating that 50% of pregnant 
women will suffer from LBP, in our study 48.2% 
pregnant women reported to have LBP. 

The mean pain intensity score reported by women 
was 3.16 (range 1-6) and the mean disability score was 
24.6% (moderate disability) in women with LBP and 
3.9% (minimal disability) women without LBP which 
was similar to several other studies7,19,20.

It is apparent that for some women the pain was 
minimal and could be considered a discomfort, but 
for others, the pain was perceived as considerable. 
The MODQ a�empts to measure pain interference 
with common daily activities. In women with LBP; 
out of 56 women 24 (43%) reported a mild disability, 
27 (48%) reported moderate disability while 5 (9%) 
reported severe disability. Surprisingly women who 
did not report pain on VAS; 31 out of 60 women 
(52%) reported minimal disability on MODQ. Many 
of them when asked regarding this disability due 
to pain; it was a part of pregnancy and took no 
further consultations about it. Limited guidelines 
for pregnancy-related LBP and its disability may be 
a�ributable to the belief that the condition is not a 
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serious health risk to the mother or fetus21.

VAS and Disability score were significantly 
correlated (P<0.001) which is in agreement with many 
studies22,23 

One of the study24 indicates that in pregnant 
women prolong standing was most aggravated 
factor while rest was most pain relieving factor, in 
current study women had gradual onset of LBP and  
prolonged standing and rest were found to be the 
most significant aggravating and relieving factors 
(87.5%  and 91.07% respectively).

Studies are suggestive that LBP begin between 
fifth to seventh month of pregnancy and during 
late pregnancy LBP increases and physical ability 
decreases probably due to more pronounced postural 
changes1,25. In our study there was rise in mean score 
of MODQ between 25 to 40 gestational weeks in 
women with LBP. 

There was no association between LBP and 
parity, which is agreement with the literature that 
previous pregnancy is not the risk factor for LBP 
during pregnancy26. However other study suggests 
that LBP is more common in multigravida27.

In current study there was no co-relation between 
LBP and BMI which was stated in other studies20,28 
that obesity and pregnancy related LBP are not much 
co-related. However other disagreed with it29.

CONCLUSION

The prevalence of LBP in pregnant women is 
48.2% and the disability level in these women was 
greater than the women not did not reported LBP. 
However women who did not reported LBP also 
had minimal disability which was hampering their 
activities of daily living, which warrant further 
studies are indicated in the areas of prevention and 
treatment.
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ABSTRACT 

Study Design: Randomized clinical trial.

Purpose: To study the changes in Modified Ashworth Scale, DTR scale and Clonus scale after the 
application of high frequency, low frequency and placebo TENS over the common peroneal nerve 
behind the head of fibula. 

Subjects: Number of subjects – 30 (10 in each group 1, 2 and 3), 20 males and 10 females, in the age 
group 20 to 46years 

Instrumentation: Portable TENS equipment, ES-320, manufactured by ITO Co. LTD. Japan, 
Two rubber electrodes, Conducting gel, Velcro strap, Co�on swab, Knee hammer 

Method: The subjects were randomly allocated into three groups 1, 2 and 3. Group 1 received high frequency 
TENS, Group 2 received low frequency TENS, Group 3 received given placebo TENS. Spasticity was 
measured both before and after the intervention and the difference between the three groups was analysed
Scales Used, Modified Ashworth Scale, DTR Rating Scale, Clonus Rating Scale

Data Analysis: Oneway Analysis Of Variance was used to find out the difference between the three 
groups and paired sample t-test was used to compare the spasticity grading before and after the 
intervention within the group.  A significant level of p< 0.05 was fixed. 

Results: The study shows that there was significant decrease in the modified ashworth and the DTR 
scores in group 1 patients. However there was no significant change in pre and post intervention clonus 
scores. There was no significant difference between the pre and post intervention modified ashworth, 
DTR and clonus scores in neither group 2 nor in group3

Conclusion: From this study we conclude that high frequency is more effective as compared to low 
frequency TENS application over the common peronneal nerve to temporarily decrease gastrosoleus 
muscle spasticity in spinal cord injury patients.

Keywords: Spinal Cord Injury, Spasticity, TENS, Modified Ashworth Scale, Ankle Jerk, Clonus

INTRODUCTION

Spasticity is a common symptom in patients with 
upper motor neuron lesion and is an influencing 
factor on the rehabilitation.

Repetitive transcutaneous electrical nerve 

stimulation (TENS) is a modality commonly used 
to control pain. Different physiological mechanisms, 
such as modified version of the gate control theory 
(Melzack and Wall in 1965, AH Dickenson in 2002)1, 
the antidromic blocking of pain transmission, or the 
release of endogenous opiates, have been proposed to 
mediate pain during pain modulation during TENS2.

DOI Number: 10.5958/0973-5674.2015.00059.3 



 86       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             87  

Although the use of TENS for pain control has 
been widely investigated, the effects of repetitive 
cutaneous stimulation on variables other than pain 
have only been  infrequently studied.

The few studies done showed the effects of  
stimulation by different frequency TENS on flexion 
reflex3, motoneuronal excitability4, spasticity5,6,7,8,9, 
magnitude of soleus stretch reflex2, motor functions in 
hemiparetic subjects 6.

Cho HY et al in 2013 demonstrated that a single 
application of TENS at 100Hz significantly reduced 
spasticity and improved balance in chronic stroke 
patients21. 

At present TENS is not used commonly in the 
treatment of spasticity TENS is noninvasive, readily 
applicable, simple, with no drug interactions, no 
potential toxicity, can be applied by the patient, can 
be discontinued at any time, is less costly in the long 
term compared with drug treatment and surgical 
intervention and is free of side effects and is therefore 
considered as favorable choice for this purpose.

In the selection of an optimal treatment regime 
for a particular SCI patient with an aim of reducing 
the spasticity, the therapist has to choose appropriate 
se�ings for a variety of stimulation parameters, e.g. 
pulse duration, pulse frequency, site of stimulation 
and there is li�le information regarding the optimal 
stimulation parameters.

Thus the present study was conducted to compare 
the short term effects of single application of high and 
low frequency TENS on spinal spasticity.

METHODOLOGY

Number of subjects: A sample of convenience of 
30 subjects with spinal cord injury. 

Inclusion criteria

• Patients with known history of spinal cord 
injury

• Patients having spasticity as a complication 
(Ashworth grading between 1+ and 3)

• Patients who have given the informed 
consent

EXCLUSION CRITERIA

• Patients with any kind of infection (UTI, URI, etc)

• Patients with pressure sores

• Patients with renal and respiratory complications

• Patients with any other neurologic or orthopedic 
complication

METHOD OF SELECTION

The subjects were randomly allocated into three 
groups 1, 2 and 3.

• Group 1 received high frequency TENS

• Group 2 received low frequency TENS

• Group 3 received given placebo TENS

DESIGN OF THE STUDY

This was a randomized controlled experimental 
design in which modified ashworth scores, DTR 
scores and clonus scores were measured and 
difference between the three groups was analysed.

Instrumentation for data collection (Fig:1)

• Portable TENS equipment, ES-320, 
manufactured by ITO Co. LTD. Japan.

• Two rubber electrodes

• Conducting gel 

• Velcro strap

• Co�on swab

• Knee hammer

Fig:1 - The Instrumentation 

SCALES USED

• Modified Ashworth Scale 
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• DTR Rating Scale 

• Clonus Rating Scale 

VARIABLES USED IN THE STUDY

< Independent variable 
• Application of TENS

< Dependent variable

• Grading on Modified Asworth Scale

• Grading on DTR Scale

• Grading on Clonus Scale. 

PROTOCOL 

Spasticity was measured by noting the Modified 
Ashworth scale10, DTR11 and clonus11 grades by two 
therapists three times (out of which the mode was 
taken) according to standard procedures. 

The measurements and the interventions were 
given to only to the right side, early in the morning 
before patient started with the conventional exercise 
routine which consisted of passive cycling, standing 
on the tilt table or standing frame, passive and active 
exercises and ADL training. For all procedures the 
patient was  made to lie supine on a padded couch 
with a pillow under the neck. 

The testing area was quiet and screened from 
other patients and therapists. Data was recorded in 
data collection form along with the other details of 
the patient.    

APPLICATION OF TENS

The rubber electrodes were fixed on the common 
peroneal nerve just behind the fibular head 5, 4, 18. (Fig: 
2)

Stimulation parameters for group 1

• frequency – 100Hz 18, 20

• pulse duration – 200µs 

• stimulation intensity – 15mA 6, 4

• duration – 30mins 6

Stimulation parameters for group 2

• frequency – 2Hz 9

• pulse duration – 200µs 

• stimulation intensity – 15mA 6, 4

• duration – 30mins 6

Stimulation parameters for group 3

• frequency – 100Hz 

• pulse duration – 200µs 

• stimulation intensity – 0mA 

• duration – 30mins 6

The three groups were stimulated according to 
the above mentioned parameters. 

Fig: 2 Application of TENS

MEASUREMENTS AFTER THE 
INTERVENTION

Spasticity was measured again after the 
intervention by noting the modified ashworth scale, 
DTR and clonus grades in the similar manner as 
mentioned above.

After the stimulation the patient was send for his 
daily rehabilitation routine. 

DATA ANALYSIS

The data was managed on an excel spread sheet 
and was analyzed using SPSS software. Oneway 
Analysis of Variance was used to find out the 
difference between the three groups and paired 
sample t-test was used to compare the spasticity 
grading before and after the intervention within the 
group.  A significant level of p< 0.05 was fixed.

FINDINGS 

Comparison of Modified Ashworth Scores

There was no significant difference between the 
pre intervention modified ashworth scores of the 
three groups (p-value > 0.05, f-value = 0.32)
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There was significant difference in the post 
intervention scores of the modified ashworth scale 
(p-value <0.05, f-value = 4.04) between group 1 and 
group 2, also between group 1 and group 3. But there 
was no significant difference between group 2 and 
group 3

There was significant difference between pre 
intervention scores (X = 3.5, SD = 0.70) and post 
intervention scores (X = 2.7, SD = 9.4), p-value < 0.01, 
of group1, (Fig:3)

There was no significant difference between 
pre intervention scores (X = 3.7, SD = 0.48) and post 
intervention scores (X = 3.6, SD = 0.51), p-value > 0.05, 
of group 2, (Fig:3)

There was no significant difference between 
pre intervention scores (X = 3.5, SD = 0.70) and post 
intervention scores (X = 3.4, SD = 0.69), p-value >0.05, 
of group 3, (Fig:3)

There was significant positive correlation found 
between the pre intervention scores (r = 0.91, p-value 
< 0.01) of the modified asworth scale between the two 
raters

There was significant positive correlation found 
between the post intervention scores (r = 0.90, p-value 
< 0.01) of the modified ashworth scores of the two 
raters 

Comparison of the DTR scores

There was no significant difference between the 
pre intervention DTR scores of the three groups (p-
value > 0.05, f-value = 0.50)

There was significant difference in the post 
intervention scores of the DTR scores (p-value <0.05) 
between group 1 and group 2, also between group 1 
and group 3. But there was no significant difference 
between group 2 and group 3

There was significant difference between pre 
intervention scores (X = 3.6, SD = 0.51) and post 
intervention scores (X = 2.2, SD = 0.42), p-value < 0.01, 
of group1, (Fig: 4)

There was no significant difference between 
pre intervention scores (X = 3.6, SD = 0.51) and post 
intervention scores (X = 3.6, SD = 0.51), p-value > 0.05, 
of group 2, (Fig: 4)

There was no significant difference between 

pre intervention scores (X = 3.4, SD = 0.51) and post 
intervention scores (X = 3.4, SD = 0.51), p-value >0.05, 
of group 3, (Fig: 4)

There was significant positive correlation found 
between the pre intervention scores (r = 0, p-value < 
0.01) of DTR scores between the two raters

There was significant positive correlation found 
between the post intervention scores (r = 0, p-value < 
0.01) of the DTR scores of the two raters

Comparison of Clonus scores

There was no significant difference in the pre 
intervention scores (f-value = 0.0) and the post 
intervention scores (f-value = 0.0) between group1, 2 
and 3 (p-value > 0.05) 

There was no significant difference between 
pre intervention scores (X = 0.8, SD = 0.42) and post 
intervention scores (X = 0.8, SD = 0.42), p-value > 0.05, 
of group1 (Fig:5)

There was no significant difference between 
pre intervention scores (X = 0.8, SD = 0.42) and post 
intervention scores (X = 0.8, SD = 0.42), p-value > 0.05, 
of group2 (Fig:5)

There was no significant difference between 
pre intervention scores (X = 0.8, SD = 0.42) and post 
intervention scores (X = 0.8, SD = 0.42), p-value > 0.05, 
of group3 (Fig:5)

Figure: 3 - Pre and Post Intervention Modified 
Ashworth Scores 

MASPRE2 - Modified ashworth scores pre 
– intervention 

MASPST2 – Modified ashworth score post 
– intervention 
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Figure: 4 - Pre and Post Intervention DTR 
readings 

DTRPRE2 – DTR scores Pre – intervention

DTRPOST2 – DTR scores post – intervention

Figure: 5 - Pre and Post Intervention Clonus 
Scores 

CLNSPRE2 – Clonus scores pre – intervention

CLNSPST2 – Clonus scores post – intervention

DISCUSSION

The results of the study show that there was 
significant decrease in the modified ashworth and the 
DTR scores in group 1 patients after the application 
of high frequency TENS over the common peroneal 
nerve. (Fig: 4, 5) However there was no significant 
change in pre and post intervention clonus scores. 
There was no significant difference between the pre 
and post intervention modified ashworth, DTR and 
clonus scores in neither group 2 nor in group 3 (Fig: 
3, 4, and 5). 

Comparing the results in group 1 (high frequency) 
with those of group 2 (low frequency) and group 3 
(placebo TENS) it is demonstrated that 100Hz TENS 
is comparitively more effective in reducing spinal 
spasticity, than TENS at 2Hz. 

The results of this study confirmed the findings 
of earlier studies that TENS has beneficial short term 
effects on the spinal spasticity 7,8,9,12,13,14, 21

The absence of a significant change of clonus in 
spite of significance in Achilles tendon reflex could be 
explained by the fact that, if the dorsiflexion starting 
the clonus is increased, a sustained clonus can be 
elicited even after a relatively marked increase of its 
threshold. In the present study clonus was subjectively 
evaluated as is commonly done in clinical se�ing 
using an ordinal scale from 0 to 3. The clonus could 
have been more precisely assessed by determining its 
threshold for elicitation or by controlling the velocity 
and range of motion within which it was elicited. 
Large amplitude of movement may elicit sustained 
clonus even after its threshold is increased5. 

Blair Calancie and colleagues in 1993 also 
confirmed the above findings and said that 
presynaptic inhibition is diminished in chronic SCI, 
contributing to the hyperreflexia associated with 
spasticity. 16

Differential effects of continuous stimulation of 
cutaneous afferents on the recruitment threshold 
and motoneuronal excitability of type I (slow twitch) 
and type II (fast twitch) motor units have been 
demonstrated.4 Garnet and Stephens (1981) reported 
an increase in recruitment threshold of most type I 
motor units and a decrease in that of type II units.17

The inhibitory effects of low threshold afferent 
conditioning on the soleus H-reflex have been 
suggested to be mediated by enhanced presynaptic 
inhibition on Ia fiber.

The possibility that TENS could decrease the 
overall excitability of motorneurons in spinal cord 
injured and hemiplegic patients has previously 
been suggested from studies showing that repetitive 
cutaneous electrical stimulation decreased clonus and 
spasticity measured with clinical scales 6,12

Results of this study also suggest an increased 
presynaptic inhibition following TENS application 
over the CPN.

Goulet et al. in 1994 suggested that TENS 
may unmask normal underlying neural pathways 
overridden by mechanisms contributing to spasticity 
such as hyperactive segmental stretch reflex 
excitability and an increased agonist/antagonist 
cocontraction.



 90       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             91  

FUTURE RESEARCH

Further studies are required, to assess the 
comparative efficacy of different treatment sites on 
spasticity like stimulation of the agonists, antagonists, 
spinal cord stimulation etc.

Daily stimulation protocols also need to be 
studied to determine the long term benefits of TENS 
on spasticity.

CLINICAL RELEVANCE

High frequency TENS is a clinically accessible, 
electrical stimulation technique which reduces 
clinical spasticity and hyperactive reflexes. Thus 
TENS can be recommended as adjuvant treatment 
before stretch and range of motion exercises, since 
the therapists face problems while giving exercises to 
spastic patients short term effects of TENS application 
can ease this.

It can also be applied before sleep when an 
increase in hyper reflex activity is observed this 
will make the sleep of the patient more relaxed and 
comfortable.

A portable TENS can be given to the patient as 
a part of his home treatment regime, as it is easy to 
apply and free from side effects.

CONCLUSION

From this study we conclude that high frequency 
and not low frequency TENS applied over the 
common peronneal nerve will temporarily decrease 
gastrosoleus muscle spasticity in spinal cord injury 
patients.

It is important to note that these changes were 
directly a result of the TENS intervention, since no 
effects were evident following placebo stimulation.

The use of high frequency TENS thus appears to 
be an useful adjunct in the treatment of spasticity.
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ABSTRACT   

A study on the efficacy of manual therapy as an intervention to supervised exercise therapy in patients 
with anterior knee pain. Design: Randomized controlled trial. Participants: Patients with anterior 
knee pain who were referred to physiotherapy setup from orthopaedicdepartment. Intervention: The 
experimental group consists of six treatment sessions for manual therapy and daily for supervised 
exercises over a period of 2 weeks with each session of supervised exercises program and manual 
therapy program lasting for 15-20 minutes. Outcome measures: Pain was measured using the visual 
analogue scale. Activity was measured by having theparticipants step up and down on a 10 inches 
stool for 60s. Measurements were taken before and after intervention. Results: The experimental group 
decreased their pain and activity on step by compared with the control group. Conclusion: Manual 
therapy is effective in decreasing knee pain and activity on step in patients with anterior knee pain.
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INTRODUCTION OR BACKGROUND         

Anterior knee pain is one of the most prevalent 
disorders involving the knee, with its prevalence 
being as high as 7% at any one time in active young 
adults. It is usually located in the retropatellar or 
peripatellar regions and is described as a dull ache 
or throbbing feeling. The pain is usually aggravated 
by activities that involve increased patellofemoral 
compressive forces such as ascending or descending 
stairs, si�ing with the knees bent, kneeling, and 
squa�ing. In Indian scenario squa�ing is involved in 
many activities of daily living1.

 It has been demonstrated that physiotherapy 
intervention is effective in reducing pain and 
improving activity in people with anterior knee 
pain. These studies have included combinations 
of patellofemoral taping, muscle stretching & 
strengthening. Cyriax manual therapy techniques 
which include mobilization, stretching, and soft tissue 

transverse friction massage are used in the treatment 
of anterior knee pain1.

MATERIALS & METHOD

Research design: Randomized controlled trial

Population: Patients with anterior knee pain 
referred to outpatient physiotherapy department 
were included in the study.

Place of study: The study was conducted at a 
physiotherapy set up in a period from September 
2010 to October 2011.

Sample size: Patients with anterior knee pain 
who were referred to physiotherapy setup from 
orthopaedic department constituted the population 
of the study.  Total 74 patients were screened by 
using the proforma (Annexure I) for the study. 60 
patients (20 males and 40 females) who met the 
inclusion criteria and who consented to participate 
were included in the study. 14 patients were excluded 
from the study as they did not satisfy the inclusion 
criteria.

DOI Number: 10.5958/0973-5674.2015.00060.X 
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SELECTION CRITERIA

Inclusion Criteria:

1. Males and females in the age group of 18 to 65.

2. Pain in retropatellar or peripatellar regions.

3. Difficulty in performing daily activities 
like squa�ing up and down, ascending and 
descending stairs. 

Exclusion criteria:

1. Recent trauma in the preceding four weeks

2. Pain due to any infection

3. Neoplastic disorders

4. Metabolic disorder

5. Rheumatic disease

6. Knee surgery in past six weeks

7. Acute inflammation

8. Osteoarthritis knee

9. Patients not willing to undergo the study

MATERIALS USED

1. Visual analog scale, 

2. A stool of 10 inches height for step up and step 
down test,

3. Stop watch, 

4. Treatment table.

5. Full circle universal Goniometer

6. Measuring tape

7. Weight disc

8. Marker pen

9. Quadriceps chair

OUTCOME MEASURES

- Pain on Visual analog scale,                                 

- Functional activity on Step up and step down 
test.

- Q angle

PLAN OF METHODOLOGY

1. Pain intensity on Visual Analogue Scale 
(VAS):

Patients were explained about the scale in a 
language they understood and were    asked to 
rate their pain depending on the severity. VAS was 
taken while 1. Squa�ing up, 2.Squa�ing down, 
3.Ascending stairs and 4.Descending stairs. VAS is 
a simple assessment tool consisting of a 10cm line 
with 0 on one end, representing no pain and 10 on the 
other, representing the worst pain ever experienced. 
The score, in between, represents measurement of 
perceived pain by the individual. VAS scale was taken 
prior to treatment sessions (on day 0) & on post two 
weeks (on day 14)2, 3. 

   0(no pain)                                  10(worst pain ever)

                                    VAS
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2. Functional activity on step up and step 
down test:

A stool of 10 inches height was taken and each 
subject was asked to perform maximum number of 
step up and step down of the stool in one minute. No. 
of steps per minute was counted for each subject1, 3.

3. Q angle measurement

In supine position, the subject’s pelvis was 
squared and lower limbs were placed parallel to each 
other. Both the hips were in neutral position with 
respect to internal or external rotation. The Centre 
of patella is defined as the point of intersection of 
the maximum vertical and transverse diameters 
of the patella. (A Jha,HKT Raza,Indian journal of 
orthopedics 2000)4. Anterior superior iliac spine, tibial 
tuberosity and estimated midpoint of the patella were 
palpated and marked with marker pen before each 
measurement. Q-angle with the help of a goniometer 
was measured in this position by intersecting two 
lines such as one line from anterior superior iliac 
spine to midpoint of patella and one line from tibial 
tuberosity and midpoint of patella4.

 PROCEDURE FOR DATA COLLECTION

A prior approval of the Research Ethical 
Commi�ee at the Institute was taken before conducting 
the study. The procedure used in the study was 
explained to all the patients in detail, in a language 
they understood. All patients acknowledged their 
understanding of the studyand their willingness to 
participate by providing a signed consent (Annexure 
II). The patients were then evaluated according to the 
proforma (Annexure I).

Initial evaluation of pain intensity using VAS in 
different activities, number of steps per minute using 
step up & step down test and measurement of Q 
angle were recorded. Then patients were randomly 
allocated by chit system into one of the two treatment 
groups such as Group I (control group) and Group II 
(experimental group). 

A detailed assessment was done as per Annexure 
I. Subjects were asked to visit for six treatment 
sessions for manual therapy and daily for supervised 
exercises over a period of 2 weeks with each session 
of supervised exercises program and manual therapy 
program lasting for 15-20 minutes.                       

TREATMENT PROTOCOL

Group I (supervised exercise group)                      
                                                                                              
         Treatment for this group included

(1) Stretching of tight muscles: 

Self stretching to hamstrings, rectus femoris, 
illiotibial band, hold for 30 seconds and repeated 
twice per session given5.

i) Self stretching to hamstrings :

Patient’s position: Si�ing at the edge of a 
treatment table, with the leg to be stretched on the 
table and the opposite foot on the floor. Patient was 
asked to lean the trunk forward toward the thigh, 
keeping the back extended so there was motion only 
at the hip joint6.

ii) Self stretching to Rectus femoris:

Patient’s position & procedure: Supine with the 
hips near the end of the treatment table, both hips and 
knees flexed, and the thigh on the side opposite the 
tight hip was held against the chest with the arms. 
While keeping the knee flexed, the patient was asked 
to lower the thigh to be stretched toward the table in 
a controlled manner taking care not to allow the thigh 
to externally rotate or abduct6.

Self stretching to illiotibialband: Patient’s 
position & procedure: Patient was asked to stand 
with knees straight then affected leg which was to be 
stretched was crossed behind non-affected leg as far 
as possible and in this position patient was asked to 
turn and bend the trunk to non-affected side7.

(2) Strengthening program: Multiple angle 
isometrics to both knee flexors and extensors, short 
arc terminal extension in open and closed chain 
positions. Strengthening was done as per De Lorme’s 
technique with 3 sets of 10 repetitions with a rest 
pause of 1 minute which was performed in the clinic 
under the direct supervision8.

Strengthening of knee flexors: i) Multiple-Angle 
Isometric Exercises

Patient position and procedure: Supine or long-
si�ing. Manual resistance was applied to a static 
hamstring muscle contraction with the knee flexed to 
30, 45 and 60 degrees range of motion9.
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ii) Hamstrings curls 

Patient position and procedure:Standing, 
holding onto a Chair for balance. The patient was 
asked to flex the knee with a weight disk a�ached to 
the ankle. Maximum resistance from gravity occurs 
when the knee is at 90 degrees of flexion9.

Strengthening to knee extensors

i) Multiple-Angle Isometric Exercises 

Patient position and procedure: Seated in a 
quadriceps chair. When tolerated, resistance was 
applied at the ankle weight disc to strengthen the 
quadriceps isometrically in 30, 45, & 60 degrees of 
knee flexion9.

ii) Short arc terminal knee Extension 

Patient position and procedure: Patient made to 
seat on treatment table in long si�ing position then a 
rolled towel was kept below the knee to keep knee in 
15-20 degrees of flexion. Initially patient was asked to 
extend the knee only against the resistance of gravity. 
Later weights added around the ankle to increase the 
resistance if the patient did not experience any pain9. 

iii) Closed chain exercises

Standing Wall Slides:

Patient position and procedure: Standing, with 
back against the wall; patient was asked to flex the 
hips and knees and slide the back down and then up 
the wall, lowering and lifting the body weight9.

Group II(Manual therapy with supervised 
exercises)

In addition to supervised exercise program as in 
group I, the group II received six sessions of manual 
therapy consisting of (1)transverse frictions to the 
lateral retinaculum as described by Cyriax (2001) 
conducted both in the fully extended and fully flexed 
position.

1) Cyriax technique:

Patient position and procedure: Patient made 
to lie supine on a treatment table. While standing 
near the treatment table on the affected side, patella 
was pushed laterally by using right thumb for right 
knee and vice versa then other hand’s middle finger 
was wedged right under the projecting edge of the 

patella. The hand was held in supine and pressure 
was directed upwards so that fibers were massaged 
against the posterior surface of the patella by 
drawing the middle finger back and forth. Pressure 
was reinforced by index finger on middle finger. This 
was conducted in both fully flexed and fully extended 
knee positions1, 10.

(2) Brukner et al technique:

Patient position and procedure: Patient made 
to lie in side lying position on treatment table with 
affected limb above. Then application of a sustained 
medial glide to patella with thenar eminence of 
the therapist’s hand during repeated flexion and 
extension of the knee given for 10-15 times1, 11, 12.                 

FINDINGS

The data was analyzed using GraphpadInstat 
3.10 software. For the comparison of age distribution 
of the subjects in Experimental and control group 
unpaired t test was used. Sex distribution of the 
subjects was analyzed using Chi-Square test. Within 
group comparison of pain on VAS, score of step up 
& step down test and measure of Q angle in degrees 
was performed by paired t-test. Comparison between 
experimental and control was performed by unpaired 
t test.

The findings of this study showed that both 
experimental and control group showed improvement 
in all the three outcome measures. But the 
experimental group showed statistically significant 
improvement as compared to control group.

CONCLUSION

The statistically more significant results obtained 
in experimental group could be due to additional 
advantages of manual therapy over supervised 
exercise program and  both have their own beneficial 
effects. The combined effect has helped in accelerated 
recovery shown by reduction in pain on VAS, 
improvement in functional activity on step up and 
step down test and decrease in Q angle in degrees.

Acknowledgement: I ascribe my success to Dr. 
Mrs.U. S. Damke, Principal and Professor, P.T. school 
and centre GMCH, Nagpur, under whose guidance 
we have completed our study. We also thank our 
Patients, subjects and colleagues for their timely help 
and guidance directly or indirectly in completing this 
work.



 96       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2

Source of Funding: Self

Dr. Subodh Patle

Dr. Shobha Bhave

 Conflict of Interest: There were no personal 
or financial relationships with the study or with 
the subjects. There was no intension of academic 
competition or intellectual passion. The aim was 
just to see the efficacy of manual therapy as an 
intervention to supervised exercise therapy in 
patients with anterior knee pain.

REFERENCES

1)  Paul A van den Dolder et al (2006); “Six sessions 
of manual therapy increase knee flexion and 
improve activity in people with anterior knee 
pain: a randomised controlled trial” Australian 
Journal of Physiotherapy 2006 Volume: 52; 261-
264

2)  Carlsson, Anna M. Assessment of chronic pain: 
Aspects of the reliability and validity of the 
visual analogue scale. Pain 1983 May:16(1):87-
101.

3)  Magee D (2002) Orthopedic Physical Assessment. 
Chapter 1, Philadelphia: Saunders 4th edition.

4)  A. Jha et al,Indian journal of orthopedics 2000, 
Volume 34, number 2, pages 99-101

5)  Bandy WD, Irion JM, Briggler M., “The Effect 
of Time and Frequency of Static Stretching on 
Flexibility of the Hamstring Muscles”. Physical 
Therapy; October 1997; 77(10):1090-6.

6)  Kisner c. textbook of therapeutic exercises, 
Chapter 20, page 673-75, F.A. davis 5th edition 
(2007)

7)  Thomas Clanton et al, Clinical orthopaedic 
rehabilitation, Bro�man, 2nd edition, chapter 7, 
page 520, 2003, Mosby

8)  Kisner c. textbook of therapeutic exercises, 
Chapter 6, page 207, F.A. davis 5th edition (2007)

9)  Kisner c. textbook of therapeutic exercises, 
Chapter 21, page 746-49, F.A. davis 5thedition 
(2007)

10)  Cyriax J (2001) Textbook of Orthopaedic 
Medicine: Treatment by Manipulation, Massage 
and Injection. London: Baillieretindal

11)  Kisner c. textbook of therapeutic exercises, 
Chapter 21, page 713, F.A. davis 5th edition 
(2007)

12)  Brukner P, Khan K, McConnell J, Cook J (2001): 
Anterior knee pain. In Brukner P, Kahn K (Eds): 
Clinical Sports Medicine (3rd ed.) Sydney: 
McGraw Hill, Ch 28.



 96       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2

Effect of Whole Body Vibration versus Treadmill Training  
on Bone Mineral Density in Children with 

Down Syndrome

Marwa M Ibrahim1,  Ghada A Abdullah2

1Department of Physical Therapy for Growth and Development Disorders in Children and its Surgery, Faculty of 
Physical Therapy, 2Department of Basic Sciences, Faculty of Physical Therapy; Cairo University, Cairo, Egypt

ABSTRACT 

Purpose: To compare between the effect of both whole body vibration (WBV)  and treadmill training 
on improvement of bone mineral density (BMD) in lumbar spine and femoral neck in children with DS 
after 3 months of treatment.
Design: Experimental study (randomized controlled trial).
Subjects: Thirty DS children (8–11 years) were randomized to two equal study groups, group(A) and 
group (B) .
Procedure: Measurements of both lumbar spine (L1-4) and femoral neck BMD by using dual x-ray 
absorptiometry (DXA) were performed before and after 3 months of the treatment program. Group(A) 
received WBV training and group (B) received treadmill training. 
Results: BMD of lumbar spine and femoral neck has been highly significantly improved in both study 
groups in favor of WBV group (P < 0.05).
Conclusion: Both types of training are valuable in improvement of BMD in DS children in favor of 
WBV training. 
Keywords: Down syndrome, osteoporosis, Bone mineral density, whole body vibration, and treadmill training.

INTRODUCTION

DS caused by an extra 21st  chromosome was 
shown to be a risk factor for low BMD in lumbar 
spine, and femoral neck (1,2). As the life expectancy 
of populations with DS increases, a reasonable 
prediction would show an increased incidence in 
osteoporosis, bone fragility and related problems 
over the coming years(3-5). 

The results of variable studies from different 
countries indicate lower lumbar spine, limbs and 
pelvis bone mineral mass, expressed by BMD, in DS. 
Evidence in the literature links physical inactivity 
to bone loss(6,7). High bone mass acquisition during 
childhood and adolescence is a key determinant for 
adult skeletal health(8). Therefore greater a�ention 
should be given, since low bone mass (osteopenia 
or osteoporosis) in adulthood may be a direct result 
of low acquisition during growth. Measurements of 
BMD have come to be recognized as the most accurate, 
effective and the easiest parameter for risk assessment 

of osteoporotic fractures. The relationship between 
density and strength of bone is exponential(9).

The results of some studies indicate that graded 
WBV exposure may be effective in improving BMD 
by increasing bone deposition while also decreasing 
bone resorption.(10,11) 

Weight-bearing activities such as walking has 
been shown to increase BMD because they put legs 
to work. The results of observational studies on 
exercising individuals show that they have higher 
BMD than non-exercise individuals.(12,13) 

The purpose of the current study is to determine 
whether the WBV training is more effective than 
treadmill walking exercise in improvement of BMD 
in children with DS.

SUBJECTS AND METHOD

Subjects: Thirty Karyotyped trisomy 21 children 
with DS of both sexes  participated in this study 
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and they ranged in age from 8 to 11 years (9.63±1.41 
years), with heights ranged from 110 and 125 cm (118 
± 0.09 cm). They had sufficient cognition and were 
able to understand commands given to them with 
independent ability to stand and walk. Children with 
any medical condition that would severely limit their 
participation in the study as vision or hearing loss, 
cardiac anomalies or musculoskeletal disorder were 
excluded. The children were equally randomized to 
intervention with either WBV training group (group 
A) or treadmill exercise training group (group B). 

This work is carried out  in accordance with 
the code of Ethics of the World Medical Association 
(Declaration of Helsinki) for experiments involving 
humans. Parents of the children signed a consent 
form prior to participation as well as acceptance of 
the Ethics Commi�ee of the University.

MATERIALS
FOR EVALUATION 

Height and weight scale: Reliable weight and 
height scale was used to measure the weight (kg) 
and height (cm) of each child. Body mass index was 
calculated after the measurement of weight and 
height according to the following equation, BMI= 
Weight in kg/(height in meter)2 .

Dual Energy X-ray Absorptiometry (DEXA): 
Dual energy X-ray absorptiometry was used for 
the evaluation of  BMD, which consists of a central 
device with a padded platform and a mechanical arm 
(scanner) that is adjusted to emit low dose X-ray on the 
area required to be measured and an X-ray generator. 
The equipment is combined with a computer device 
with a specific software to determine BMD. 

FOR TREATMENT

Whole body vibration: A commercially available 
device (Power Plate; Northbrook, IL) with a side-
alternating vibration platform, which generates 
vibration by allowing separate and unsynchronized 
multidimensional oscillations along the sagi�al 
axis was used. In this study the device was set to 
produce a peak- to peak-sinusoidal vibration with 
an amplitude ranging from 2 to 6 mm. The vibration 
frequency ranged from 30 to 50 Hz for the aim to 
prevent adaptations of the neuromuscular system (14).

Treadmill: Treadmill apparatus (En Tred) is a 
steel structure which is formed of a belt, two cylinders 
and two adjustable parallel bars which are a�ached 
on each side of the apparatus. 

METHOD
FOR EVALUATION 

Bone mineral density: Each child in both groups 
was evaluated before and after the 3 months of 
treatment by DEXA for measuring BMD (g/cm2) of the 
first to fourth lumbar spine, and the femoral neck.

FOR TREATMENT

A minimum training a�endance of 85% was 
demanded for both groups who received the treatment 
sessions for 3 months, 3 times/week preceded by  
warming-up and ended with cooling down exercises 
for 10 min before and after the treatment in the form 
of 5 min light stretching of quadriceps and calf 
muscles, and 5 min walking back and forth inside 
the room, then each group go through the following 
exercise program:

Group (A): For the first 2 weeks, group (A) 
received WBV that was administered for 3 sets lasting 
of 1 min vibration of high frequency stimulus at 30 Hz, 
separated by 1 min resting periods, thus each session 
consisted of 6 min, while the vertical amplitude was 
set at 2 mm. The principle of progressive overload 
in duration and frequency was applied during the 
following weeks, by increasing one set every two 
weeks with final exposures consisted of 6 sets at 50Hz 
(15). The patient stood with shoes and with the knees 
slightly bent to avoid vibration reaches the head. 

B- Group (B): children in group (B) were asked to 
stand on the treadmill, to grasp the parallel bars and to 
look only forward to avoid falling down. Based on the 
work of others and the fact that comfortable speeds 
on the treadmill are slower than over the ground, so 
the speed of walking was adjusted to be 75% of their 
comfortable speed of walking on the ground with 00 
inclination for 20 min in the first month with gradual 
increase by 5 minutes each following month (17-18).

Statistical Analysis: The mean values of BMD was 
measured and calculated before and after 3 months 
for both groups. Then the data were compared using 
paired “t” test to determine the level of significance. 
Comparison between both groups was done by using 
the independent “t” test. The significance level was 
set at P< 0.005.

RESULTS

Subject characteristics: Table (1) shows the 
mean± SD of age, weight, height, and BMI of both 
groups. There was no significant difference between 
them.
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Table (1) clinical characteristics of both 
groups(A) and (B) 

Group (A)
mean± SD

Group (B)
mean± SD

t-
value

P- 
value

Age (years) 9.18± 0.81 9.08± 0.84 0.332 0.742
Weight (kg) 42.44± 11.8 40.73± 10.9 0.412 0.683
Height (cm) 128.75± 6.16 127.57± 9.6 0.401 0.692
BMI (kg/m2) 25.6± 3.4 25± 4.0 0.443 0.661

BMD: The mean BMD of lumbar spine and the 
femoral neck were significantly higher statistically 
in both groups (A) and (B) table (2). There was a 
significant difference between both groups after 
treatment in favor of group (A) table (3). 

Table (2) pre and post treatment mean values ±SD of lumbar spine and femoral neck BMD (gm/cm2) in 
both groups (A) and (B):

Lumbar spine Femoral neck
Group (A) Group (B) Group (A) Group (B)
Pre Post Pre Post Pre Post Pre Post

Mean 0.755 0.833 0.715 0.772 0.741 0.870 0.680 0.769
SD 0.08 0.09 0.08 0.07 0.113 0.112 0.070 0.153
t-value -2.509 -2.077 -3.140 2.063
p-value 0.018* 0.047* 0.004* 0.05*

*significant at P< 0.05

Table (3) post treatment mean values ±SD of lumbar spine and femoral neck BMD (gm/cm2) in both 
groups (A) and (B):

Lumbar spine Femoral neck

Group (A) Group (B) Group (A) Group (B)
Post Post Post Post

Mean 0.833 0.772 0.870 0.769
SD 0.09 0.07 0.112 0.153
t-value 2.072 2.063
p-value 0.048* 0.048*

*significant at P< 0.05

 DISCUSSION

Some conditions commonly presented in DS, 
such as thyroid dysfunction with consequent 
hypovitaminosis D, abnormalities of sexual 
development, and musculoskeletal abnormalities 
may contribute to the development of osteoporosis 

(19). The present study compared between the effect of 
WBV and treadmill training on BMD in DS children. 
Based on previous literature, this is the first study 
comparing between WBV and treadmill training effect 
on BMD in children with DS. The results revealed 
improvement in both groups of treatment, but in 
favor of WBV group, the ma�er that makes WBV 
training is more beneficial to improve the BMD.

Any potential benefit of WBV strongly depends 
on vibration stimulus that can be varied in multiple 
ways (including type, magnitude, frequency, and 
duration)(20). Some studies showed a significant 
increase in BMD of spine and total hip by using high 
frequency and low magnitude vibration in children 
with DS (21-23). 

Gusi et al. (24) concluded that WBV is more effective 
in increasing BMD at the femoral neck than walking 
for maintaining or increasing BMD when using a 
reciprocating plate, low amplitude, and medium 
frequency, for 8 months on BMD in postmenopausal 
women. 

Possible mechanism by which WBV affects 
bone may be based on the same principle as aerobic 
exercises that activate the osteoblasts while reducing 
the activity of the osteoclasts. The strain, magnitude, 
and frequency are essential factors for the effect 
of WBV. It has been hypothesized that mechanical 
stimulation recruits additional osteoblasts and 
increases the percentage of mineralizing surfaces 
therefore, increasing the rate of bone formation and 
decreasing the rate of bone resorption(25).

It has been suggested that the high-frequency 
vibration may have played an important role in the 
osteogenic effect. There is a general perception that 
signals must be large enough to elicit a positive 



 100       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             101  

influence on bone mass and structure. However, 
the high-frequency stimulation may be capable of 
influencing skeletal architecture by distributing 
uniform stresses on bones(26-28). 

Walking as a physical activity during skeletal 
growth may be beneficial for BMD improvement 
during the adult years (29). Physical therapists, 
therefore, should emphasize dynamic (active) weight 
bearing when working with children with DS. 
Treadmill training may provide a means for dynamic 
weight bearing to improve BMD for those children 
(30). 

It is generally accepted that physical activity 
induces a mechanical load on bone tissues due 
to external forces and muscle contractions. To 
withstand the rigor of various functional activities, 
bone tissue rapidly accommodates changes in its 
microenvironment(31). In vivo and in vitro studies 
indicate that mechanical stimuli increase strain, 
loading frequency, and fluid flow, all of which have 
an osteogenic effect(32). 

CONCLUSION

In conclusion, both WBV and treadmill training 
are effective in improvement of BMD in Down 
syndrome children with a high recommendation for 
using WBV treatment.
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ABSTRACT

Background: Various modalities like heat therapy, cold packs have been empirically used in the past 
in rehabilitation of subjects with distal end radius fractures, after removal of cast immobilization. 
However there is paucity of scientific evidence about efficacy of any of these modalities in improving 
pain, movement or function in these subjects. Hence, the objective of our study was to study the 
effectiveness of superficial heat along with exercise program versus exercise program alone in subjects 
with conservatively managed distal end radius fractures.

Method: A prospective clinical trial of 18 subjects with conservatively managed distal end radius 
fracture was carried out. Outcome measures assessed were pain on visual analogue scale, ranges 
of motion of wrist and radio-ulnar joint and score on Patient Rated Wrist Evaluation scale (PRWE). 
Subjects were randomly divided into 2 groups; Group A received superficial heat in the form of 
hydrocollator packs followed by therapeutic exercise program and Group B received only therapeutic 
exercise program. The duration of treatment was 3 weeks with total 10 supervised physiotherapy 
sessions on alternate days. The patients were reassessed after 3 weeks. The data obtained was analyzed 
statistically and results were displayed graphically. 

Results: The results showed that both groups A and B showed statistically significant improvement in 
pain, range of motion of wrist and radio ulnar joints and PRWE score after 3 weeks. (P<0.5) Between 
group comparison showed that improvement in pain, ranges of wrist flexion and extension and PRWE 
score in group A was more and statistically significant as compared to that in group B. (P<0.5)

Thus, it was concluded that superficial heat therapy given as an adjunct to therapeutic exercise 
program results in more effective improvement in pain, wrist range of motion and hand function in 
rehabilitation of conservatively managed distal end radius fractures.

Keywords: Distal end radius fractures, superficial heat, hand function

INTRODUCTION

 Distal end of radius is a common site of fracture 
and these fractures have been estimated to be one 
sixth of all the fractures treated by orthopedic 
surgeons.1, 2 The prevalence of these fractures is 
particularly high amongst elderly individuals 
and post menopausal women because of frequent 
osteopenia and osteoporosis seen in them.3,4  

Distal end radius fractures may result from direct 
or indirect injury. Fall on outstretched hand is the 

commonest mechanism of injury in such fractures.3,4 
In young adults, these fractures are the result of 
moderate to severe forces such as fall from height or 
motor vehicle accidents.3 In osteoporotic individuals 
even low energy trivial trauma can cause these 
fractures.2,4      

Orthopedic treatment of distal end radius 
fractures depends on variety of factors such as type 
of fracture, displacement and stability of fragments.3,4 

Standard line of conservative management is close 
reduction and cast immobilization for 4 to 6 weeks 
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followed by physical therapy.1,3,4 

Impairments as a result of immobilization period 
are pain, swelling, restricted range of motion of wrist, 
radio-ulnar, carpometacarpal, metacarpophalyngeal 
and interphalangeal joints of hand, reduced muscle 
and soft tissue flexibility, reduced muscle strength 
and endurance and thus in effect reduced strength of 
grips and pinches.6 Due to these impairments there 
may be difficulty in activities of daily living such as 
eating, grooming and selfcare, in turn affecting one’s 
personal, social and recreational function. 

Post immobilization physical therapy 
management mainly aims at reducing swelling, 
improving muscle and soft tissue flexibility thus 
improving range of motion and increasing muscle 
strength and endurance and function of the individual 
by means of various physiotherapeutic intervention 
strategies such as exercises and functional training. 

No specific treatment protocol has been decided 
for rehabilitation after orthopedic management of 
distal end radius fractures. An integrated approach is 
presumed to be optimal. Various modalities such as 
cryotherapy, hot packs, and paraffin wax bath have 
been used empirically in the past. However, there is 
paucity of scientific evidence about the effectiveness 
of any of the modalities used in rehabilitation of 
these patients. This study aims to see the effect of 
superficial heat in the form of hydro collator packs 
as an adjunct to exercises in improving pain, range of 
motion and function in patients with conservatively 
managed distal end radius fractures.

MATERIALS AND METHOD

Study design: Prospective clinical trial 

Meterials: Visual Analogue Scale for pain 
assessment (VAS)

Goniometer: Patient Rated Wrist Evaluation 
scale (PRWE)7,8 

Hydrocollator pack (Hot pack), towel, chair with 
armrest

Sponge, paper, different objects for pinches such 
as marbles, coin, key

Pronator-supinator for active assisted exercises

INCLUSION CRITERIA 

Patients with radiological diagnosis of distal 
end radius fracture managed conservatively with 

close reduction and immobilization for 4-6 weeks 
and referred to physical therapy OPD of K.E.M. 
hospital were included in trial. Informed consent was 
taken from all patients before participating in study. 
Ethics commi�ee approval was obtained from the 
institution’s ethical commi�ee before commencement 
of the study.

EXCLUSION CRITERIA

i. Patients with surgical treatment of distal end radius 
fracture, 

ii. Patients with history of any other fracture or injury 
in upper limb

iii. Patients with diagnosis of complex regional pain 
syndrome 

iv. Patients with any other or neurological or 
musculoskeletal impairment affecting upper limb

v. Patients where heat therapy would be 
contraindicated such as vascular disorders, 
open wounds, high grade fever, uncontrolled 
hypertension

METHODOLOGY

      On first day demographic data and necessary 
history was noted. Following this, objective 
assessment was carried out using case record form. 
Outcome measures were:

1. Pain on Visual Analogue Scale (VAS), 

2. Range of motion in degrees using goniometer 

3. Score on Patient Rated Wrist Evaluation. 
(PRWE)7,8 

The patients were divided into two groups; Group 
A and Group B using systematic randomization. 

Both the groups A and B received the following:

i. Active assisted range of motion exercises for 
wrist and radio-ulnar joints,

active range of motion exercises for shoulder 
joint, 

ii. Hand pumping exercise in elevation and 

iii. Grips and pinch strengthening and functional 
exercises9 (Paper crumpling, sponge squeezing, 
dough making at home and different pinches using 
various objects like coin, marbles and key.) 

In addition, Group A received superficial heat 
around affected wrist and hand in the form of 
hydrocollator pack or hot pack for 15 minutes prior to 
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exercises. Both the groups were put on home exercise 
program and only group A was instructed to do hot 
water fomentation prior to home exercises.

After 10 supervised physiotherapy sessions on 
alternate days i.e. after 3 weeks reassessment was 
done. 

FINDINGS

Total 18 subjects participated in the study, (N=18) 
of which 12 were females and 6 were males. i.e. 
Amongst all the subjects 66% were females.    

Age of the subjects in this study was between 
38 -74 years with mean age of 56.78 years among 
group A and 49.78 years among group B, which 
were comparable and difference was not statistically 
significant. 

Mean pain on Visual Analogue Scale at the 
baseline was 5.94 among group A and 5.67 among 
group B, which were comparable and difference 
was not statistically significant. After 3 weeks of 
physiotherapy intervention mean pain was reduced to 
3.27 in group A and to 3.83 in group B and reduction 
in pain post treatment was statistically significant in 
both the groups. Between group comparison showed 

that reduction of pain in group A was more as 
compared to that in group B and the difference was 
statistically significant. (p<0.05)

Both groups A and B showed statistically 
significant improvement in range of motion of wrist 
flexion, extension and supination, pronation after 3 
weeks of physiotherapy. Between group comparison 
showed that improvement in range of motion of wrist 
flexion and extension seen in group A was more and 
statistically significant as compared to that seen in 
group B. (p<0.05) However there was no statistically 
significant difference between improvements in range 
of pronation and supination seen in group A and B. 
(p>0.05)

The mean PRWE score at baseline was 67.45 
among group A and 64.67 among group B, which 
were comparable and difference was not statistically 
significant. After 3 weeks of intervention the mean 
score reduced to 47. 94 in group A and to 54 in group 
B and this fall in the score depicting improvement 
of function was statistically significant in both the 
groups. Between group comparison showed that there 
was statistically significant improvement of function 
in group A as compared to group B. (p<0.05)

Table 1: Comparison of changes in mean pain between groups A and B

Group A Group B
Standard
error
difference

P value#

95 % Confidence
Interval
L U

Pre Day 1 5.94 (1.10) 5.67(1.08) 0.52 0.91 (N.S.) -0.81 1.37

Post Day 14 3.27 (0.90) 3.83(0.90) - - - -

Mean change (Pre-Post) 2.67 (0.50) 1.83(0.43) 0.22
0.02#

(Significant)
0.36 1.30

Standard error Mean 0.16 0.14 - - - -

P value*
0.00*
(Significant)

0.00*
(Significant)

- - - -

*Paired t test
#Unpaired t test

95 % 
Confidence
Interval

L 2.28 1.50
- - - -U 3.05 2.16
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Table 2: Comparison of mean changes in ranges of motion between groups A and B

Flexion Extension
Pronation

Supination

Group A Group B Group A Group B Group A Group B Group A Group B

Pre Session1 46.67 
(8.29)

46.12
(8.93)

20.56
(13.33)

23.34
(11.72)

75.00
(7.90)

72.78
(7.54)

18.89
(6.97)

20.56
(9.50)

Post
Session
10

70.00
(7.07)

63.89 
(7.81)

49.45
(9.17)

42.78
(11.21)

83.89
(2.20)

78.34
(5.00)

31.67
(7.90)

31.11 
(9.27)

P value* 0.00
0.00

0.00 0.00 0.00 0.00 0.00 0.00

Mean change 
(Pre-Post)

23.33 
(5.00) 17.78

(4.40)
28.89
6.00)

19.45
(4.63)

8.89
(6.50)

5.56
(4.63)

12.78
(2.63)

10.56
(3.90)

P value 0.02 0.002 0.13 (N.S.) 0.53(N.S.)

Table 3: Comparison of mean changes in PRWE scores between two groups 

Group A Group B
Standard
error
difference

P value#

95 % Confidence
Interval
L U

Pre Session 1 67.45(11.49) 64.67(12.20) 5.58 0.91 (N.S.) -9.06 14.62

Post Session 10 47.94(11.68) 54.00(10.76) - - - -

Mean change (Pre-Post) 19.50(4.93) 10.67(5.15) 2.37
0.02#

(Significant)
3.79 13.87

Standard error Mean 1.64 5.16 - - - -

P value*
0.00*
(Significant)

0.00*
(Significant)

- - - -

95% 
Confidence

Interval

L 2.28 1.50 - - - -

U 3.05 2.16 - - - -

*Wilcoxon signed rank test
#Mann whitney test

 The results of our study show that there was 
statistically significant improvement of pain, range 
of motion of wrist flexion, extension and function in 
subjects of conservatively managed distal end radius 
fractures, who were given superficial heat in the form 
of hydrocollator packs as an adjunct to exercises 
as compared to patients who were given exercise 
therapy alone.

Improvement of pain, range of motion and 
functional score seen in both the groups can be 

a�ributed to various therapeutic effects of given 
exercise program such as 

i. Reduction of swelling by hand pumping 
exercises in elevation6 

ii. Improved synovial diffusion and cartilage 
health, improved periarticular soft tissue extensibility, 
and restoration of joint mobility as a result of active 
assisted and active range of motion exercises of 
shoulder, radio-ulnar and wrist joints5

iii. Improved mobility and function of CMC, 
MCP and IP joints along with increase in strength 
of grips and pinches as a result of grips and pinch 
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strengthening and functional training exercises.

Though both the groups have shown significant 
improvement, group A which received superficial 
heat in the form of hot packs as an adjunct to exercises 
has shown statistically significant improvement in 
pain, ranges of wrist flexion, extension and functional 
score as compared to group B. 

This be�er improvement of pain in group A as 
compared to group B can be a�ributed to various 
therapeutic effects of superficial heat.10, 11, 12, 13, 

1. Superficial heat causes vasodilatation of 
cutaneous blood vessels and hence increased blood 
flow by a variety of mechanisms explained as 
follows.10, 13

i. Superficial heat causes increased temperature 
of tissues with greatest change occurring in first one 
cm of tissue depth.10 Increased temperature causes 
increased metabolic activity in tissues (Van’t Hoff’s 
reaction). 13 As a result of this, there is increased 
demand of oxygen and increased output of waste 
metabolites and release of chemical mediators 
such as histamine and bradykinin. These chemicals 
act on walls of capillaries and arterioles causing 
vasodilatation.10

ii. Superficial heat stimulates cutaneous 
thermo receptors that synapse on cutaneous blood 
vessels causing smooth muscle relaxation and 
vasodilatation.10, 13

iii. Superficial heat reduces sympathetic tone 
through spinal dorsal root ganglion thus producing 
vasodilatation at area of application.10

As a result of vasodilatation explained by these 
mechanisms, there is increased blood flow throughout 
area so that necessary oxygen and nutritive materials 
are supplied and waste products responsible for 
producing pain are washed out. 

2. Furthermore heat acts like a counter irritant 
and thermal stimulus affects the pain sensation 
as explained by gate theory of Melzack and Wall. 
Stimulation of cutaneous thermal receptors leads 
to inhibition of transmission of nociceptive stimuli 
at dorsal horn of spinal cord by pain gait control 
mechanism.10 Pain relief could also be explained by 
effects of endorphins.13

Thus, heat causes reduction in pain.

The improvement of range of motion seen in 
group A can be a�ributed to increase in connective 
tissue extensibility by heat. Heat increases extensibility 
of muscles and connective tissues, which in turn 
causes improved range of motion.11, 12 Superficial 
heat has been shown to increase temperature in 
skin and subcutaneous tissues.10, 11 However, when 
periarticular tissues such as tendons, ligaments, joint 
capsule are superficially located, as in the wrist and 
hand, superficial heat increases their temperature.10 
Heat has been proposed to reduce joint stiffness 
and increase elasticity of superficial joint capsular 
structures to facilitate exercises. To achieve maximum 
connective tissue plastic deformation it is necessary 
to maintain the tissue temperature at 400 to 450 C for 
a minimum of 5 to 10 minutes along with low load 
stretches.10 The hot packs, which are at temperatures 
of 750-800 C, are known to cause superficial tissue 
temperature of 40- 450 C.11 This is thought to reduce 
tissue viscosity and allow the joint to move more 
easily.10

Furthermore, analgesic effect of heat allows 
greater tolerance to active assisted exercises and 
gentle stretching thus causing increased range of 
motion. 

Rise in muscle temperature, caused by superficial 
heat causes muscle relaxation and increases efficiency 
of muscle contraction.13

Thus superficial heat in the form of hot packs 
augments the effect of exercises and further reduces 
pain and improves range of motion at wrist joint.  

Group A which received superficial heat, also 
showed significant improvement of score on PRWE 
as compared to group B.  This be�er improvement 
of function can be a�ributed to increased range of 
motion seen in this group as compared to group 
B. This is in accordance with the past scientific 
evidences, which have shown that wrist functional 
ability is in correlation with range of motion.14,15  

Thus, use of superficial heat as an adjunct to 
therapeutic exercise results in significantly be�er 
improvement of pain, mobility and hand function 
in patients of conservatively managed distal radius 
fractures as compared to therapeutic exercises alone.

Clinical Application: Superficial heat in the 
form of hot packs should be delivered to patients of 
conservatively managed distal end radius fractures 



 106       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             107  

as an adjunct to therapeutic exercise so as to improve 
pain, mobility and function more effectively. This 
modality is easily available to all and can be used 
by these patients independently after adequate 
instruction by physiotherapist thus further improving 
the cost effectiveness.

Limitation of study was the small sample 
size. Also effect of dominance of hand was not 
considered. 

Scope for further research:  It has been empirically 
shown that some patients of distal end radius fracture 
respond favorably to cold packs. Hence, the study 
which measures efficacy of cryotherapy as compared 
to superficial heat therapy in improving pain and 
mobility in these patients should be carried out. 

CONCLUSION 

Superficial heat therapy in the form of hot packs 
should be used in conjunction with therapeutic 
exercise program in rehabilitation of patients with 
conservatively managed distal end radius fractures, 
for more effective improvement in pain, range of 
motion and function.
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ABSTRACT

Purpose of the study: Obesity is strongly associated with diabetes and hypertension, which in turn are 
related to anxiety and depression. Purpose of the study is to check the level of anxiety and depression 
in obese population with diabetes and hypertension and to compare them.

Methodology: 100 subjects were included in the study. The subjects were assigned into two groups. 
Group I (n=50) consisted of obese with diabetes and Group II(n=50)consisted of obese with hypertension. 
The DASS questionnaire was distributed to all the subjects which contains 42 symptoms divided into 
three sub-scales of 14 items consisting of depression scale, anxiety scale and stress scale. Then The 
Participants Were Asked To Rate The Extent To Which They Are Experiencing Each Symptom.

Results: There is a statistically significant variation seen in stress level in hypertensive   people in 
contrast to diabetic people, whereas in anxiety and depression scale in diabetes is variable.

Conclusion: There is a statistically significant variation in stress level in obese people with   
hypertension. Whereas anxiety and depression level have no significant variation.

Keywords: Obesity, DASS Questionaire, Stress.

INTRODUCTION

Obesity is strongly associated with hypertension 
and cardiovascular disease. Several central and 
peripheral abnormalities that can explain the 
development or maintenance of high arterial pressure 
in obesity have been identified.1 

Obesity has been associated with an increased 
lifetime risk for major depression and panic disorder 
or agoraphobia, particularly among females.2 The 
prevalence of obesity is increasing worldwide, which 
indicates that the primary cause of obesity lies in 
environmental and behavioral changes rather than 
in genetic modifications. Among the environmental 
influences, the percentage of fat energy of the 
everyday diet and the lack of physical activity are 
two important factors, which contribute to explain 
the rising prevalence of obesity.3

Obesity is also associated with endothelial 
dysfunction and renal functional abnormalities that 

may play a role in the development of hypertension. 
The continuing discovery of   mechanisms regulating 
appetite and metabolism is likely to lead to new 
therapies for obesity induced hypertension.1 Obesity 
is an important factor for enhanced oxidative 
stress. When the interaction of oxidative stress with 
obesity complication, hyperinsulinemia and insulin 
resistnace, is obtained, the risk of lifethreating results 
should be expected.4

Hiroyuki Kayano et al did a study on “Anxiety 
Disorder Is Associated with Nocturnal and Early 
Morning Hypertension With or Without Morning 
Surge”.5

HTN seems to be the most common obesity-
related health problem and visceral obesity seems 
to be the major culprit.6 There is conflicting evidence 
regarding the association of hypertension with 
psychological distress, such as anxiety and depressive 
symptoms. The association may be due to a direct 
effect of the raised blood pressure; side effects of 
treatment; or the consequences of labeling.7
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 A tendency towards submissiveness and 
introversion has also been suggested, and increased 
denial and resistance to pain have been reported in 
those with a family history of high blood pressure. 
There is li�le doubt that both physical and mental 
stress can cause significant elevations of blood 
pressure.8

Many investigators have studied psychological 
factors that may lead to hypertension.  Rutledge and 
Hogan found that the risk of developing hypertension 
was approximately 8% higher among people who had 
psychological distress compared with those who had 
minimal   distress. People suffering from either severe 
depression or anxiety were two to three times more 
likely to develop hypertension. A French study of the 
elderly in the community revealed that hypertension 
was associated with anxiety but not depression. On 
the other hand, a longitudinal study of 6903 male-
male twins showed that hypertension was associated 
with depression, suggesting that there are common 
genetic factors that predispose individuals to 
hypertension   and depression.9

Svenningsson I et al did a study on “Anxiety and 
depression in obese and normal-weight individuals 
with diabetes type 2: a gender perspective.10

Depression has been associated with 
hyperglycemia and an increased risk for diabetic  
complications  and  coronary  heart  disease.11 

Diabetes and obesity each  increases mortality,  but 
recent papers have shown that  lean  Asian persons 
were at greater risk for mortality than were obese 
persons.12 Diabetes is associated with increased risk 
of psychological disturbance,  especially for those 
with more diabetes-related complications.13 Diabetes 
has been associated with an Increased risk of certain 
psychiatric disorders, particularly depression and 
anxiety  disorders.11 Moreover, depression and 
anxiety are associated with unhealthy behaviors for  
which  prevention and intervention strategies could  
be  implemented.2

Several evidence-based studies have shown that 
obese teens have a higher incidence of mental health 
problems such as depression, anxiety, and poor self-
esteem than non obese teens.14

 It is estimated that almost 285 million people 
are currently suffering from diabetes worldwide 
and the number is expected to rise to 438 million 

by the year 2030; more than 70% of these people 
reside in developing countries. Similarly, anxiety 
and depression affect all   populations worldwide, 
but more than two-thirds of the affected people live 
in developing   countries. Both diabetes and anxiety 
depression are associated with premature morbidity 
and mortality, and when these conditions co-exist, 
the risk of developing co-morbidities, complications.

People with diabetes are almost twice as likely 
to suffer from anxiety and depression as the general 
population. The presence of undiagnosed anxiety and 
depression amongst people with diabetes is cause for 
concern as it prevents initiation of treatment for these 
concomitant   conditions and allows frustration to 
build up in patients, thereby contributing to poor 
clinical outcomes.15 

Obesity and depression are two major public 
health problems among adolescents. Both obesity 
and depression are very prevalent and associated 
with numerous health complications,     including 
hypertension, coronary heart disease, and 
increased mortality. Because they both carry a risk 
for cardiovascular disease, a possible association 
between depression and obesity has     been assumed 
and studied.14Anxiety and depression are known to 
have diverse effects on body functions. Because the 
cardiovascular system is regulated by the autonomic 
nervous system,   emotional states may have a 
profound influence on the cardiovascular system, 
including blood pressure.9

Depression is more common among individuals 
with diabetes, and they are more likely than 
non- diabetic individuals to experience emotional 
problems. Depression is not just grief or feeling 
sad. It Is an illness  that can challenge your ability to 
perform even routine daily activities.10   It is  important  
for developing  countries to estimate the prevalence 
of  anxiety and   depression and their Associated 
factors amongst  people with diabetes. Depressed 
and anxious individuals are also less likely to comply 
with diabetes self-care recommendations and more 
likely to follow sedentary lifestyles.15

“Stress, “Pressure”, “Tension”, and “Anxiety” 
are often synonymous. Therefore, it is not surprising 
that hypertension is viewed by many as also being 
indicative of a state of increased emotional tension, 
anxiety, or stress.16 Stress is a potential contributor 
to chronic hyperglycemia in diabetes. Stress has 
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long been shown to have major effects on metabolic 
activity. Energy mobilization is a primary result of the 
fight or flight response.  Stress stimulates the release of 
various hormones, which can result in elevated blood 
glucose levels. Although this is of adaptive importance  
in a  healthy  organism, in diabetes,  as  a  result of  the 
relative  or  absolute lack  of insulin, stress-induced 
increases in glucose cannot be metabolized properly. 
Furthermore,     regulation of these stress hormones  
may be abnormal in diabetes.  Human studies have 
shown that the stress can   stimulate hyperglycemia, 
hypoglycemia, or have no affect at all on glycemic 
status in established diabetes.17       

The most common and cost effective approaches 
utilize questionnaires to assess various aspects of 
anxiety.18 Questionnaires are the main measurement 
tools of the first two approaches. It is thus evident, 
that public health investigators, who wish to measure 
stress in large samples and simultaneously maintain 
accuracy in predicting health related outcomes, need 
to implement time - and money-saving validated 
tools of the psychological approach.19   The DASS 
is a 42-item questionnaire which includes three 
self-report scales designed to measure the negative 
emotional states of depression, anxiety and stress. 
Each of the three scales contains 14 items, divided 
into subscales of 2-5 items with similar content. The 
Depression scale assesses dysphoria, hopelessness, 
devaluation of life, self-deprecation, lack of interest 
/involvement, anhedonia, and inertia. The Anxiety 
scale assesses autonomic arousal, skeletal muscle 
effects, situational anxiety, and subjective experience 
of anxious affect. The Stress scale (items) is sensitive 
to levels of chronic non-specific arousal.20 The DASS 
was originally assess to develop the full range of core 
symptoms of anxiety and depression while providing 
maximum discrimination between the scale of anxiety 
and depression.21

AIM AND OBJECTIVE OF THE STUDY

To compare the level of anxiety and depression in 
obese population with hypertension and diabetes.

Alternate hypothesis (H1): There was a 
significant effect of diabetes and hypertension on 
anxiety and depression in obese people.

Null hypothesis (H0): There was no significant 
effect of diabetes and hypertension on anxiety and 
depression in obese people.

MATERIALS & METHOD

Study Design: Survey

Source of Data: The subjects who fulfilled the 
inclusion criteria were selected from the U.P. region.

Sample Design: Convenient sampling

Sample Size: 100

CRITERIA FOR SAMPLING:

INCLUSION CRITERIA

• Age > 18 years.

• Both males and females.

• Physician’s diagnosis of diabetes & hypertension.

• BMI > 30.

• Informed consent.     

EXCLUSION CRITERIA

• Pregnant women.

• Patients with severe clinical or psychiatric 
morbidity.

• Patients who were unable to give wri�en consent.

• Patients unable to understand questionnaire.

Tool for Data Collection: DASS Questionnaire.

Procedure: 100 subjects were included in the 
study. The subjects were assigned into two groups-

Group I: Obese with diabetes

Group II: Obese with hypertension

The DASS questionnaire as distributed to all the 
subjects which contains 42 symptoms divided into 
three sub-scales of 14 items consisting of depression 
scale, anxiety scale and stress scale. Then the 
participants were asked to rate the extent to which 
they are experiencing each symptom.

DATA ANALYSIS AND INTERPRETATION

The data analysis was done by calculating the 
standard deviation of the anxiety scale, depression 
scale and stress scale.

The statistical analysis shows that there is a 
significant variation in stress level among the obese 
people with hypertension.
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 Graph: Represents the comparison of anxiety 
scale, depression scale and stress scale in obese people 
with diabetes and hypertension respectively.

GRAPH - 1

DISCUSSION

The present study was to see the levels of anxiety 
scale, depression scale and stress scale in obese 
people with diabetes and hypertension. It consisted 
of 100  subjects  with  obesity with diabetes and  
hypertension in  age group of  35 -7 0 years, who  
participated  in  the  study.

According to the analysis there is a statistically 
significant variation seen in stress level in 
hypertensive people in contrast to diabetic people, 
whereas in anxiety and depression scale in diabetes 
is variable.

 In group I i.e. obese people with diabetes have 
more anxiety and depression levels with the values 
of 14.3796 and 14.7042 respectively, in comparison to 
stress level with the value of 14.4508.

Whereas in group II i.e. obese  people  with  
hypertension have more stress  level  with the  
value  of 15.37636, in  comparison  to  anxiety and  
depression level with the values of 13.96414 and 
14.403 respectively.

In most of the previous studies the level of 
anxiety, depression and stress has been measured in 
hypertensive people, but there is a lack of knowledge 

about the   variation in level of these three items 
in obese people with diabetes and hypertension. 
Hence to clarify, this study was done. The present 
study aimed for measuring the variation in levels of 
anxiety, depression and stress in obese with diabetes 
and hypertension.

According to the statistical analysis, there is 
a statistically visible variation between anxiety, 
depression and stress scale in obese people.

CONCLUSION

There is a statistically significant variation in 
stress level in obese people with   hypertension. 
Whereas anxiety and depression level have no 
significant variation.

Limitation of The Study: Study was limited to 
35-70 years of age group.

Future Scope of Study: All age group people can 
be involved in the study.
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ABSTRACT 

Background: Transcutaneous electrical nerve stimulation (TENS) is a device to stimulate the nerves 
for therapeutic purposes1. Literature supports TENS as an effective modality in neurological & 
postoperative pain3, 4.  Pain is also a common phenomenon in dental setups. These pains are effectively 
treated with analgesics in dental treatment. Every analgesic is found to have certain complication. 
Moreover use of TENS in dental pain is minimal in today’s context. Therefore the purpose of the study 
was to know TENS effects in dental pain4. 5.

Aim: To study the effectiveness of TENS on dental pain.        

Method: Experimental prospective research design carried out on patients suffering from dental 
pain from Nazar’s dental OPD’s catering orthodontic treatment. Patients with dental pain (VAS 5) 
conservatively or surgically managed by dentist were included. Pain on VAS assessed initially followed 
by Continuous, TENS intervention Extra orally1 with  Frequency of 150Hz 1&  Pulse width of 400µsec 
for 15minutes followed by reassessment of pain on VAS on next day. Main outcome measure was pain 
on VAS pre and post intervention.

Result: Mean age of subjects was 41.61+ 9.41 the mean pain on VAS pre test was 6.13 +1.30 &  post 
test 1.47+1.25 respectively with p<0.001. (epi info software with paired t test). Reduced VAS post test 
indicative of effectiveness of TENS.

Conclusion: Study provides the evidence base for utility of TENS even in dental practice for dental 
pain

Keywords: TENS, dental pain, pain on VAS, evidence based practice.

INTRODUCTION

 Transcutaneous electrical nerve stimulation 
(TENS) is a device to stimulate the nerves for 
therapeutic purposes. TENS by definition covers the 
complete range of transcutaneously applied currents 
used for nerve excitation. Although the term is often 
used with a more restrictive intent, namely to describe 
the kind of pulses produced by stimulators used to 
treat pain1. Melzack and Wall has catalysed a global 
proliferation in different pain alleviation techniques 
based on afferent stimulus called as pain gate control 
theory. Based on this principle TENS is functioning. 

TENS is usually connected to the skin using two 
or more electrodes. A typical ba�ery-operated TENS 

unit is able to modulate pulse width, frequency 
and intensity. Generally TENS is applied at high 
frequency (>50 Hz) with an intensity below motor 
contraction (sensory intensity) or low frequency 
(<10 Hz) with an intensity that produces motor 
contraction.2. Literature also supports TENS as an 
effective modality in neurological & postoperative 
pain3, 4.  

Pain is also a common phenomenon in dental 
setups. These pains are effectively treated with 
analgesics in dental treatment when managed 
conservatively and secondary to surgeries. Every 
analgesic is found to have certain complication. 
Moreover use of TENS in dental pain is minimal in 
today’s context. Therefore the purpose of the study 
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was to know TENS effects in dental pain4. 5. The idea 
to implement TENS intervention was to bring about 
stimulation of sensory nerves to counter pain.

It has been documented that orfacial pain can 
also be treated with TENS. RCT and Placebo control 
trials on pain of dental origin have provided evidence 
that TENS helps in relieving pain even with single 
session6. Studies also support use of TENS secondary 
to endodontic procedure. Contrary to this phasic 
pain of intense nature is rarely diminished by TENS 
application in orofacial areas7.  Therefore the current 
study has been carried out to know the effectiveness 
of TENS in dental pain.       

The physiotherapists are equally responsible 
for treating the patients both conservatively as well 
as operatively managed patients in general practice 
but very rarely associated with dentists. Therefore 
the therapists should have a thorough knowledge 
of the probable risk factors which could predispose 
to dental complications, so that the therapies are 
directed in the right direction for reducing the dental 
pain. In view of this study is carried out so as to utilize 
the physiotherapy practices in dental setup.

AIM: To study the effectiveness of TENS on 
dental pain.

MATERIALS AND METHOD

An experimental prospective study on patients 
suffering from various types of dental pain was 
studied from patient a�ending Dr. Nazar dental OPD 
located in Nagpur, Maharashtra in central India.

The study was carried out to know the 
effectiveness of TENS in dental pain which were 
managed conservatively by the dentist. 

The subjects were selected from the dental clinic 
outpatient department based on the fulfillment of the 
inclusion criteria. The subjects were both males and 
females aged between 25 to 49 year with mean age of 
41.61 with standard deviation of  + 9.41 on patients 
suffering from dental pain from the OPD’s catering 
orthodontic treatment. 

Patients with dental pain with minimum of 5 
on VAS scale conservatively or surgically managed 
by dentist were included. Pain on VAS was assessed 
initially followed by intervention with the application 
of TENS. It was made sure that oral sub mucosal 

fibrosis, carcinomas, Tempero mandibular joint 
dysfunctions (TMJ) and patients on medications were 
excluded as the mechanism of pain and pain reduction 
programme are totally different. The study being 
innovative, it requires a pilot study to be performed 
and therefore the sample size was relatively small and 
it was only 15. 

Intervention with TENS: TENS was applied on 
patients suffering from pain of orthodontic origin. 
The following parameters of TENS were set for 
treating the patients.

Frequency: 150Hz 1

Mode: Continuous 

Type: Acupuncture

Pulse width: 400µsec

Wave form: Bi phasic1

Intensity: Based on patients pain threshold1

Duration: 15minutes

Application: Extra oral1 on the tender site of pain 
on face

 Session: Single

GENERAL PROCEDURE 

After obtaining the requisite permission from the 
head of the institution ethical clearance was obtained 
from the ethical commi�ee of the VSPM’S college 
of physiotherapy, Digdoh hills, Hingna, Nagpur, 
Maharashtra. Permission from dental practitioner 
was also taken as the study was performed at Nazar’s 
dental clinic, located in Nagpur, Maharashtra.

Numbers of patients treated on any particular 
days on an average in the dental clinic were 40 in 
the month January 2014.therefore 40 patients were 
screened initially one day prior to the application of 
TENS.

Out of the 40 participants 5 were not willing to 
participate in the study, 10 patients were for dental 
follow up treatment and were prescribed with 
analgesic medication and were taking medicines 
from past 7 days. Patients who are taking analgesics 
were excluded as isolated effects of TENS cannot be 
evaluated.

10 patients were excluded as 1 patient was having 
oral carcinoma, 6 were having oral sub mucosal 
fibrosis and 3 are having TMJ dysfunction. The 



 114       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             115  

remaining 15 patients were selected and included as 
they were fulfilling inclusion criteria and voluntarily 
consented to participate in the study.

All patients who were included for the study 
were thoroughly explained about the nature of study. 
Wri�en inform consent were obtained once they are 
convinced. After obtaining the consent, pain on VAS 
was noted this was considered as pre test pain on 
VAS.

 Patients were then administered with TENS 
application according to the guidelines as mentioned 
above in the TENS intervention. Carbon Electrode 
was used for the study, 2 electrodes of 2cm X 1.5 cm 
dimension were utilized. Single channel TENS was 
used, electrodes were placed on the face on the tender 
point. Prior to application of TENS electrodes patients 
were instructed  to clean the face so that skin would 
be free from oil, and male patients were asked to come 
with a clean shave so that there is no interference of 
currents. 

Soon after the TENS intervention for 15 minutes 
pain on VAS was reassessed. This was treated as 
post test VAS. The patients who showed the signs 
of improvement were continued for subsequent 
treatment. The analysis of subsequent treatment 
was not carried out as it is beyond the scope of the 
current study. The obtained data was then analyzed 
statistically.

DATA ANALYSIS

The obtained raw data was then spread in MS 
Excel 2007 version and was analyzed statistically with 
Epi info software with application of paired t test. The 
level of significance was considered to be p<0.001.

RESULTS

The result of the study on 15 patients suffering 
from various causes of dental pain is as shown in 
table 1. The mean age of the subject was 41.69+ 9.41.

Graph 1:Represents various causes of dental 
pain

These 15 patients were then administered 
with TENS for single session of 15 minutes on the 
tender point of pain for each patient to study the 
effectiveness of TENS on dental pain. The results have 
proved effective & there by supporting the aim. 

The effectiveness achieved was in terms of 
reduction in pain on VAS post intervention when 
compared to pain on VAS pre intervention on patients 
suffering from various dental related pains as shown 
in table 1.

The mean pain on VAS pre test was 6.13+ 1.30 
and the post test VAS was 1.47+ 1.25. The detail pre 
and post intervention pain on VAS is as represented 
in graph 1.

Graph 1: Represents pain on VAS pre and post 
test

 5 among the 15 patients had total reduction of 
pain and hence the post test pain on VAS could not be 
graphically represented. All the patients had reduced 
pain on VAS although patient to patient variation was 
evident from the above graph.

DISCUSSION

The result of the current study indicates that 
single session of TENS application in conservatively 
managed dental patient is effective in reducing 
the pain. Although initially the patients were 
apprehensive for receiving the TENS intervention 
by thoroughly convincing the patients, the patients 
agreed for the TENS intervention 

The studies being innovative in nature adequate 
references were not available to support the above 
findings. Hence this study could be considered as 
preliminary study on which further work could be 
carried out.

The advantage of TENS application was 

 1. It is a non invasive technique

2. Liver metabolism is not involved as in the case 
of medicinal side effects. 

3. It has no allergy as that of medicine.

4. It can be given to patients to whom analgesics 
can’t be prescribed

5. It has no adverse effect. 

The only known disadvantage was

1. It has short term effect, but how short the 
pain is controlled is beyond the scope of the current 
study.  

2. TENS has known to produce few adverse 
effects as reported by Proctor et’al7 which include 
erythema of the skin under the electrode, muscle 



 116       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2

twitching and transient increase in pain. But in the 
current study such things were not observed for the 
patients who received TENS treatment.

LIMITATION

1. The study is carried out on less number of 
patients, pain being subjective in nature cans varry 
from patient to patient but to overcome this pain on 
VAS was utilize.   

2. This study is carried out in dental pain of 
various etiological conditions, so further study on a 
particular disease condition can be carried out.

 CONCLUSION 

Study provides the evidence base for utility of 
TENS even in dental practice for dental pain.

Implication: This study provides evidence for 
expansion of physiotherapeutic treatments even in 
dental care leading to integrated approach of patient’s 
management which is the need of the hour.
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ABSTRACT

Tactile Defensiveness (TD) refers to a pa�ern of observable behaviour and emotional response which 
are aversive, negative and out of proportion to certain types of tactile stimuli that most people may find 
to be non painful. Sensory Integration (SI) is the neurological process that organizes sensations from 
one’s own body and from the environment and makes it possible to use the body effectively within the 
environment.

Aims & Objectives

• To study the effect of planned Sensory Integration program on established cases of Tactile 
Defensiveness.

• To prepare the child for other interventions by controlling the Tactile Defensiveness.

Methodology 

Study Design: An interventional Clinical trial 

Sample Population and Sample Size: A convenient sample of  18 (10 males and 8 females) Tactile 
Defensive children a�ending special schools were included in the study over a period of 1 year.

Sampling Technique: Purposive Convenient Sampling

Inclusion and Exclusion Criteria: Children with tactile defensiveness who were identified by a team of 
Paediatrician, Occupational Therapists and Physiotherapists were taken for the study. 

They were screened with the help of Tactile Inventory for Elementary Questionnaire by a cut off score 
of 50%.

Tools: Different textures like fur, velvet, co�on, wool and body scrubber. Different tools like glue, 
water colour paints, blanket, carpet, sand, mud and grass.

Outcome Measures: Tactile Inventory for Elementary Questionnaire. (TIE)

Results: A total of 24 subjects were taken. Out of which only 18 subjects could be chosen for the study. 
Out of these there were 10 boys and 8 girls. 

Thus, Mean of pre treatment scores was 50.44 and post treatment scores was 44.5 

Standard Deviation pre treatment was 5.04 and post treatment was 6.34 

After collection of data and calculation of mean score and standard deviation, Wilcoxon Signed Rank 
Test was applied. (P < 0.05)

Discussion : Mechanism of Action is based on the Principle of Habituation. Learning the properties 
or characteristics of stimulus due to repeated exposure to gradually increasing levels of cutaneous 
input which leads to decrease in post synaptic potential leading to short term memory for habituation. 
With continuous presentation of stimulus, there is seen persisting changes in the efficacy leading to 
permanent changes representing Long term Memory for Habituation.

Conclusion: SI Therapy brought about a decrease in the levels of hypersensitivity to non noxious 
cutaneous stimuli.

SI therapy proved to be helpful in treatment of Tactile Defensiveness.

Keywords: Tactile Defensiveness, Sensory Integration, Habituation, Hypersensitivity.

DOI Number: 10.5958/0973-5674.2015.00065.9 
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INTRODUCTION

Physiotherapy treatment always aims at treating 
a person as a whole. While treating a child for his 
disablement, it is necessary that he is evaluated from 
all perspectives. The reasons for disablement in a 
child may be purely motor, purely sensory or sensory 
leading to motor problems. In such cases where the 
sensory problem is the main issue, it is necessary to 
deal first with the sensory problem. 

Therefore a general theory of sensory integration 
and treatment has been developed and used by 
Dr. A.J. Ayres and is used for the management of 
sensory components.6

Ayres  originally defined Sensory Integration 
as “The ability to organize sensory information 
for use.”6. Sensory Integration begins before birth 
and continues throughout life, with the majority of 
sensory integration development occurring before 
the early teenage years. 

Sensory experiences include touch, movement, 
body awareness, sight, sound, smell, taste and the 
pull of gravity. Distinguishing between these is the 
process of sensory integration. In some children this 
process is inefficient which is nothing  but a sensory 
integration disorder.12

Sensory Integration dysfunction is a disorder in 
which sensory input is not integrated or organized 
appropriately in the brain and may produce varying 
degrees of problems in development, information 
processing, and behaviour.15

According to Sensory Profile Questionnaire, a 
person may demonstrate with four sensory pa�erns: 
Sensory Seeking, Sensory Avoiding, Sensory 
Sensitivity, and Low Registration. Out of these 
pa�erns, this study deals with Tactile Defensiveness 
which is a form of Sensory Avoiding pa�ern. This 
study, therefore aims  to see whether or not SI therapy 
is effective in treating Tactile Defensiveness. 

Tactile Defensiveness  refers to a pa�ern of 
observable behavioural and emotional responses 
which are aversive, and out of proportion to certain 
types of tactile stimuli that most people may find to 
be non painful.17, 27

Tactile Defensiveness prevents  the child from 
carrying out his activities independently, thereby 
resulting in decline in his physical functions. 
Therapists therefore have to deal with this sensory 

issue and help the child to  be prepared for therapy 
and  be more  functionally independent. Theoretically, 
there is over stimulation of brain because abnormal 
signals are sent to the cortex when the tactile system 
is immature and working improperly, interfering 
with other brain processes leading to disorganized 
function. This may lead to negative emotional 
responses to touch sensations. It is also seen that 
sensory integration deficits need not affect the child’s 
learning ability, but his resulting reaction often does.

 Fisher & Bundy mentioned the role of dorsal 
column in carrying the primary sensations  and 
modulating arousal through their projections to the 
reticular formation. 19

Larson postulated role of higher centres as a 
source of poor modulation in Tactile Defensiveness, 
resulting in too much or not too enough inhibition. 23

The most recent study speculated that the limbic 
system dysfunction underlies this modulation deficit. 

10, 17

Thus there exists a close relationship between 
sensory processing and temperament and personality 
traits. 

MATERIALS AND METHOD 

Study Design: An interventional clinical trial

Sample Size and Sample Population: 

18 (Females: 8, Males: 10).  Tactile Defensive 
children a�ending special schools.

Sampling Technique:  Purposive sampling.

Inclusion Criteria: Children having tactile 
defensiveness, identified by a team of paediatricians, 
occupational therapists and physiotherapists were 
included in the study.

They were screened with the Tactile Inventory for 
Elementary Questionnaire, by a cut off score of 50%, 
and only those were then included in the study. 

Exclusion Criteria: Children having mild tactile 
defensiveness.

Materials: Different textures like fur, velvet, 
cooton, wool and body scrubber.

Different tools like glue, water colour paints, 
blanket, carpet, sand, mud and grass.

Outcome Measure: Tactile Inventory for 
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Elementary (TIE) Questionnaire.

Tool Description: According to this questionnaire, 
subjects were graded as 1, 2 or 3, where 1 is scored as 
“ no” or “absent”

 2 is scored as “ A li�le” or “moderate”

3 is scored as “ A lot” or “ severe” 

Therefore higher the scores, the more the 
subject’s self reported behaviour were associated 
with behaviours indicative of Tactile defensiveness 
and conversely, lower the scores the less the subject’s 
self reported behaviour is associated with behaviours 
indicative of Tactile defensiveness.

DATA COLLECTION

The Tactile Defensive subjects included in the 
study were from various special schools. Before the 
study, the nature of the study was explained to the 
teachers, caregivers and the parents and their consent 
was sought. The children were then tested with the 
help of the tools for 3 days to check for any variations 
and questions were asked to the parents, teachers and 
caregivers with the help of TIE questionnaire.

TREATMENT

A total of 18 subjects were included in the study 
after screening with TIE questionnaire. They were then 
treated with sensory integration therapy for 6 weeks. 
Each subject was introduced to various textures. The 
different textures used were fur, velvet, co�on, wool 
and body scrubber and they were used in that order. 
The activities that offered opportunities for enhanced 
sensory input included a bag containing grain in 
which objects were hidden and the subject was asked 
to find the object, washing the face and wiping it with 
the towel, finger painting with glue or paints, si�ing 
on bean bags or different sensory surfaces, blanket 
rolling, walking on grass and sand, playing on the 
carpet, mud or sand and belly crawling and deep 
pressures and compression. Each subject was given 
activities according to individual  needs.

Subjects belonging to the category of moderate 
TD.i.e. with scores between 50 to 75 %  were treated 
for 3-4 times a day and with lesser frequency and 
longer treatment sessions while subjects belonging to 
the category of severe TD .i.e. with scores between 75-
100 % were treated for every 2 hours in a day and with 
more frequency and  shorter treatment sessions. This 
was done, as in  case of severe defensiveness, even 
a slight touch would agitate a child and this would 

therefore increase the defensiveness of the child and 
make him more irritable and anxious. This is owing to 
poor habituation.10, 11 Thus the treatment dose for each 
subject varied according to their needs and responses. 
The parents and the caregivers were asked to carry 
out the treatment at home and the subject was treated 
by the therapist 3-4 times a week. Each treatment 
session lasted for atleast  18-20 minutes, but again 
the subject was the best guide. Finally at the end of 6 
weeks of the treatment, the subject was again assessed 
with the help of the questionnaire and a scoring was 
done and the difference was noted. 

Results: A total of 18 subjects were chosen for the 
study. 

The, Mean of pre treatment scores was 50.44 and  
post treatment scores was 44.5 

Standard Deviation pre treatment was 5.04 and 
post treatment was 6.34 

Statistical Analysis: After collection of data and  
calculation of mean scores and standard deviation, 
Wilcoxon Signed Rank Test was applied and an upper 
rank sum was calculated as 171 which according to 
the table was significant (p<0.05) .

Discussion: This study indicates that Sensory 
Integration therapy may be a useful intervention 
in a child with Tactile Defensiveness. Following SI 
there was decrease in the levels of TD noticed. Some 
children also showed decrease in hyperactivity levels. 
Clinically, sensory inputs like deep touch, pressure 
and proprioceptive information were observed to 
have a calming effect.6  As the treatment continued, 
the subjects showed a more relaxed behaviour and 
were less distracted during the treatment sessions.

Shumway Cook mentioned that the therapy 
used in TD works on the principle of Habituation.26  

Habituation is a non associative form of learning 
wherein the children are repeatedly exposed to 
gradually increasing levels of cutaneous inputs in an 
effort to decrease their sensitivity to the stimulus. As 
a result, the nervous system learns the characteristics 
of that stimulus. There is a  decrease in the excitatory 
post synaptic potentials produced by the sensory 
neuron on the interneuron and the motor neuron. 
During the initial stages of learning the decrease 
in the size of the post synaptic potential may last 
for only several minutes. However, with continued 
presentation of stimulus, persisting changes occurs, 
representing long term memory for habituation. 
Therefore in therapy, it is necessary to introduce the 
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stimulus or activities or textures several times so that 
permanent changes take place leading to a long term 
memory for habituating to the tactile stimulus. 

It works in a feedback loop so that an adaptive 
response to a challenge causes be�er integration.

 The goals of the SI treatment are : 

1) To provide the child with sensory information 
which helps organize the central nervous system.

2) Assist the child in inhibiting and / modulating 
sensory information and thus facilitating normal 
response.

3) To assist the patient in regaining their activity 
level and decreasing their tendency to be dependent.

There were certain observations in the study. 
There were 4 subjects who did not show significant 
improvement.

The reasons could be:

• Not a very good consistency of treatment during 
the rest of the day or week as just treating the child 
for a few hours by the therapist would not help.

•  Besides there was a possibility that the parents 
or caregivers who were treating the subjects may 
have misunderstood the appropriate method of 
carrying out the therapy and hence may not have 
performed it in the right manner or order.

• High levels of defensiveness leading to no 
significant response in such a short treatment time 
period of 6 weeks.

• 3 out of 4 children were mentally retarded.
According to Charlo�e Hawkins, children 

with Mental Retardation often have problems with 
a�ention, perception, memory, problem solving and 
logical thought.16 They are slower in learning and find 
it difficult to apply what they have learnt.

According to Guyton, whatever has been learned 
is stored as memory, so when needed this learned 
activity can be used.4  Thus the process of learning 
cannot take place without memory. Therefore it 
is observed that these children find difficulty in  
learning.

Now as mentioned above, Habituation is a form 
of learning. Children with mental retardation, have 
a weak memory and encounter difficulty in the 
process of learning. This may explain why very good 
improvement was not seen in these children. It was 

also observed that the ability of the child to learn or 
show response to sensory integration treatment may 
depend on the level of mental retardation, that is, 
higher the level of mental retardation, greater is the 
time taken by the child to show any improvement, 
and vice versa. 

Limitations and Scope for further study: 

There are certain phases during which the child 
is more defensive or less defensive, leading to faulty 
assessment.

Studies can  be done with the physiotherapist 
treating the child everyday if possible for all sessions 
and for a longer treatment period to know the 
outcome.

A study can also be done to see if there is any 
recurrence once therapy is withdrawn after 6 weeks.

Conclusion: Sensory Integration has proved 
useful in the treatment of Tactile Defensiveness. 
Moreover, the therapy was cost effective since the 
materials used  were materials of daily use, which 
again is an important factor  as far as the consistency 
of treatment is concerned. The level of Tactile 
defensiveness were decreased, which enabled the 
children to welcome any non noxious tactile stimulus 
and be prepared  for various interventions. The 
therapy was also easy to be carried out once learned. 
The therapy did show results but the rate of recovery 
was quite slow. This calls for a lot of patience  on 
the part of the parents and caregivers,  especially 
so in mentally retarded children. Thus through 
Sensory Integration, the nervous system works in 
an organized manner and helps in modulating the 
sensory information so that a person can interact 
with the environment more effectively and also be 
acceptable socially.
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ABSTRACT

A disability is restriction or lack of ability to perform an activity in a manner or within the range 
considered normal for a human being. The prevalence of disability is 7 per 1000 live births in India. 
20% are not aware about the legal issues for person with disability in developing countries. It has never 
received adequate a�ention from society. Ignorance, lack of awareness and lack of knowledge make 
the disability invisible. Most of the authorities appointed the legislation are not fully functional.This 
study was to find out family awareness of legal rights of person with disability to ensure dignity and 
legal rights. 

224 legal adult family members were surveyed through schedule method with a questionnaire about 
disability and acts (Person with disability act, mental health act, united nation convention of person 
with disability and national trust act) of Indian constitution including awareness. The questionnaire 
consisting of 20 questions about these acts were content validated for these purpose. The data were 
analyzed by using percentage values to make interpretation. 

Out of 224 surveyed 72.32% (162) did not know about the Indian constitution for disabled people. 
Remaining 27.67% (62) knew about the acts and only 11.60% were ge�ing benefi�ed from such acts. 
Family awareness about legislation in child with disability is less and needs immediate a�ention to 
improve quality of life and rehabilitation of persons with disabilities. 

Keywords: Person with disability, legal rights. 

INTRODUCTION

 A disability is restriction or lack of ability to 
perform an activity in a manner or within the range 
considered normal for a human being.(1) According 
to the Census 2001, there are 2.19 thousand people 
with disabilities in India who constitute 2.13 % of the 
total population. 1.8% (49-90 million) of the Indian 
population- National Sample Survey Organization 
(NSSO) (2)

Disability occurs in every society throughout the 
world and has done so down through the centuries. 
Common responses have been shame, prejudice 
and exclusion from community life. As we have 
discovered in industrialized countries, the millions 
of pounds which have been spent on services and 
the veritable army of professionals that have been 
recruited, have not resulted in fulfilling those rights. 

Our institutions, our special schools, our sheltered 
workshops have not created a full and decent life 
for people with disabilities. And so we look to the 
bold new approach of community care to fulfill that 
aspiration. Likewise in developing countries, 90% of 
the world’s citizens with disabilities live.(3)

In 1993, 3D Projects carried out a study of 
knowledge, a�itudes and practice in three areas 
in Jamaica (Thorburn, 1993).(4) The findings are 
of interest, especially in relation to two previous 
qualitative studies carried out in 1987 and 1992. 
These had indicated that some of the main parental 
experiences which militated against parent 
involvement included lack of a supportive family, 
poor experiences with services at the time of discovery 
of their child’s disability, misunderstanding of the 
nature of disability and the scope and possibilities 
of rehabilitation (Terwindt, 1992). In conclusion, the 
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main barriers to community integration were seen to 
be:

• some persistent supernatural beliefs;

• the lack of awareness of the possibility that 
community and home based services can be 
effective;

• the persistent belief that special institutions are 
best;

• the lack of recognition of some human rights, 
particularly to full participation, integration and 
equality of opportunity.(5,6,7)

India, often described as an emerging 
superpower, has a population of one billion, 
out of which approximately seventy million are 
characterized as disabled. Public consciousness of 
the issues and concerns that affect the lives of those 
with disabilities is a fairly recent phenomenon. It was 
only in the forty-ninth year of India’s independence 
that the first legislation advocating equal rights for 
disabled people came into effect. Though notified five 
years ago, the act still awaits proper implementation. 
Notwithstanding the legislation, the State continues 
to be largely apathetic.(8) Owing to a complete lack 
of public planning, responsiveness to any special 
condition such as disability is missing. Consequently, 
the physical environment is largely inaccessible and 
inconvenient. 

Dissemination of information in formats 
accessible to people with sensory impairments is 
very restricted. For instance, there is a single televised 
sign-language news bulletin per week for people with 
hearing impairments. The range of accessible reading 
materials for people with vision impairments also 
is extremely limited. The non availability of other 
assistive technology devices such as electrically 
powered wheelchairs at an affordable price adds to 
the miseries experienced by disabled people.(9) An 
example of indifference is the nationwide protests that 
people with disabilities had to engage in order to be 
counted in the forthcoming census. Notwithstanding 
some small steps toward inclusion, the lives of 
disabled people remain mired in humane pa�erns of 
helpless cynicism, political inertia, and resistance to 
social innovation. In this climate, long-term solutions 
are neither sought nor found. The State continues to 
rely on the voluntary sector for the provision of basic 
services for disabled people, although this sector, 
stretched beyond its resources, is unable to serve even 

a miniscule proportion of those in need. Needless to 
say, the disabled are relegated to the margins in every 
avenue of opportunity, be it education, employment, 
transportation, or any other significant life area. 
While disability advocates in the developed world 
have progressed from issues of service delivery and 
rehabilitation to an engagement with the multiple 
nuances/ meanings of disabled existence, the 
developing world continues to agonize over securing 
the very basic elements that disabled people need to 
survive. Thus, the meaning of disability in India is 
embedded in this basic struggle for survival.(7,10) 

For poor families with a hand-to-mouth existence 
the birth of a disabled child or the onset of a significant 
impairment in childhood is a fate worse than death. 
The situation worsens because in addition to hopeless 
life conditions, disabled people often have to contend 
with cultural constructions marked by negativity 
and stigmatization.(11) Within the Indian cultural 
context, disability implies a “lack” or “flaw” leading 
to a significantly diminished capability; images of the 
disabled also are associated with deceit, mischief, and 
devilry.(12) Even today, many institutions regularly 
receive food, old clothes, and money from society at 
large, which makes these charitable gestures not out 
of a sense of commitment to the issue of disability 
but as a response to a cultural expectation to do one’s 
dharmic (religious) duty toward the needy, in the 
same spirit as one would give alms to beggars. 

Even now, most government efforts are targeted 
at strengthening nongovernmental organizations 
without making any direct interventions. Western 
disability studies often fail to comprehend the reality 
of disability in India, which is marked by a complex 
amalgam of class, gender, and caste issues. 40% of the 
parents are not aware about the legal issues for person 
with disability in developing countries. It has never 
received adequate a�ention from parents, relatives 
and people living in surroundings. Ignorance, lack of 
awareness and lack of knowledge make the disability 
invisible. Most of the authorities appointed the 
legislation are not fully functional.

MATERIALS AND METHOD

Study design: Cross sectional survey 

Study se�ing: Department of Pediatric physical 
therapy, Dhiraj general hospital, Sumandeep 
vidhyapeeth, Vadodara. 
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Selection criteria: Legal adult family members of 
children diagnosed with any disability, volunteering 
to participate in survey after signing informed 
consent form. Disability defi ned in terms of person 
with disability act. 

Sample size: 224 legal adult family members of 
children with disability subject visiting study se� ing 
between May 2011 and October 2011.

Method of data collection: Personal interview 
with questionnaire made for this purpose.

Source of Funding: Nil

PROCEDURE

The study was approved by institutional ethical 
commi� ee of Sumandeep vidhyapeeth, Vadodara. 
Legal adult family members of various disabled child 
visiting the department were asked to participate 
voluntarily. Various disabilities, defi ned in person 
with disability acts subjects were included for this 
survey. The family members of disabled subjects were 
included in survey after signing the informed consent 
form. The questionnaire was prepared for this study 
and was content validated for these purpose. The 
questions were asked by the principal investigator.

Following introductory questions were asked, 

•  Age Group 

18 – 27/ 28 – 37/ 38 – 47/ 48 – 57/ 58 – 67

•  Sex

Male & Female

•  Literacy Level

Illiterate, School, Graduate & Post Graduate

•  Are You Aware About These Acts?

Yes / No

They were surveyed through schedule method 
with a questionnaire about four acts:

1. Person with disability act, 

2. Mental health act, 

3. United nation convention of person with disability 
and 

4. National trust act of Indian constitution. 

Following questions were asked for the acts:

1. How do you know about this act?

 By NGO/school/media

2. What you have done to reach the benefi t of this 
act?

 Help of NGO/

 Negotiation with government/

 Fighting with the government

3.  Are you ge� ing benefi t of this act?

 Yes/no 

4. Are you satisfi ed with the benefi ts of act?

 Strongly Agree/ Agree/ Neutral/ Disagree/ Strongly 
Disagree 

 The answers of the client were noted in 
questionnaire form and were analyzed.

FINDINGS

The data analysis was done by using Microsoft 
offi  ce excel 2007. They were analyzed by using 
percentage values to make interpretation. All 
introductory questions were interpreted in pie charts. 
Graphical presentation was made for acts’ questions. 
Moreover, various disabilities were presented in 
graphs.

Figure 1: Disability presentation

Figure shows diff erent disabilities involved in the 
study. The family members of these disabilities were 
assessed for the study.

Figure 2: Distribution of age
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Figure shows distribution of age out of 224 legal 
adult family members of various disabilities.

Figure 3: Sex distribution

Figure shows distribution of sex out of 224 legal 
adult family members of various disabilities.

Figure 4: Distribution of literacy level

Figure shows distribution of literacy level 
out of 224 legal adult family members of various 
disabilities.

Figure 5: Distribution of awareness about acts

Figure shows percentage value of people who 
know about acts (27.67%) and who do not know 
about acts (72.32%).

Figure 6: Distribution of question 1:

Figure shows distribution of question 1, says 
how do you know about this act? It shows that more 
people came to know through NGO about these acts, 
15-20% came to know from schools and very least 
people through media.

Figure 7: Distribution of question 2:

Figure shows distribution of question 2, what you 
have done to reach the benefi t of this act? It shows 
diff erent peaks of columns. Out of that highest peak 
suggests people took help from the NGOs more to 
reach the benefi ts of acts except for national trust act 
of Indian constitution. For this act people didn’t take 
any action.

Figure 8: Distribution of question 3:

Figure shows distribution of question 3, are you 
ge� ing benefi t of this act? In this for act 1 less of the 
people got benefi ts. For act 2 more people got benefi ts. 
For act 3 and 4 more people got benefi ts. 
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Figure 9: Distribution of question 4:

Figure shows distribution of question 4, are you 
satisfi ed with the benefi ts of act? For this maximum 
people didn’t satisfy with the acts for all acts.

DISCUSSION

The purpose of this study was to fi nd out family 
awareness on legal rights of child with disability. The 
implication of this study may ensure the dignity and 
legal rights of disabled people. The cross sectional 
survey was done to fi nd out the awareness among the 
family members of disabled people. Content validated 
questionnaire was made to carry out the study. Four 
laws of disability were includes for the study which 
involves United nation convention of person with 
disability, Person with disability act, Mental health 
act and National trust act. All participants (N=224) 
were surveyed through personal interview. Result 
of the survey found that most of family members of 
disabled people do not know about the acts made for 
person with disability. Although many people knew 
about the legislation of disabled, they were unable to 
reach the benefi ts of diff erent laws of disability.

Disability occurs in every society throughout 
the world and has done through the century. 
Approximately 10% of world’s population is person 
with disability. India has a population of billions, 
out of which approximately 70 million characterized 
as disabled. Disabled people are facing problems of 
social inclusion throughout the nation. That may 
due to lack of awareness of family members and / 
or community. Study shows that to be the lack of 
recognition of some human rights particularly to full 
participation, integration and equality of opportunity 
(Terwindt, 19992). 

Disability is an evolving concept, and that 
disability results from the interaction between 
persons with impairments and a� itudinal and 

environmental barriers that hinders full and eff ective 
participation in society on an equal basis with others’. 
Public consciousness of issues may aff ect the lives 
of those with disabilities. Indian government has 
been provided opportunities for disabled but the 
physical environment is largely inaccessible and 
inconvenience. In spite of that images of the disabled 
in India are associated with diminished capability of 
disabled. 

Survey includes personal interview with 
the questions of four diff erent laws along with 
demographic data and literacy level. Result led to 
interface that out of 224 people, 162 people (72.32%) 
did not know about the acts. Remaining 62 people 
(27.67%) only knew about the acts. Among them 
nongovernmental organizations was the commonest 
way to communicate with the people. Most of the 
people came to know about the acts through the 
nongovernmental organizations and least from the 
media. So it has been suggested that media was very 
less eff ective communicating bridge in India. 

Persons with disabilities are not viewed as 
“objects” of charity, medical treatment and social 
protection; rather as “subjects” with rights, who are 
capable of claiming those rights and making decisions 
for their lives based on their free and informed 
consent as well as being active members of society. 
Participation is important to correctly identify specifi c 
needs, and to empower the individual. However, as 
shown in result, though people were ge� ing benefi ts 
from the laws of constitutions, they were not satisfi ed 
with the benefi ts of acts. Many people did eff orts to 
reach the benefi ts of these acts, but they left their 
eff orts in midway due to lack of not taking any 
action.

There is need for implementation of Convention 
principles in the internal operations of organization 
and also there is great need to include persons with 
disabilities in all stages of implementation, and build 
capacity of organizations of persons with disabilities 
to do so. In conclusion, this study provided data that 
family awareness is still lacking among disabled 
people. Eff orts made for creating awareness from 
government and / or nongovernmental organizations 
are still need to be more effi  cacious.

Suggestions for future study:

• Parents counseling can be useful at the time of 
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birth / (before birth along with PPTCT) for all high 
risk babies. 

•  Counseling of different laws of Indian constitution 
for disability can be given to the family members of 
children with disability.

•  Health care professionals can be educated about 
legislative issues of disability. 

•  Awareness of different laws of disability can be 
created in future to fight for rights of disability. 

CONCLUSION

Out of 224 surveyed 72.32% (162) did not know 
about the Indian constitution for disabled people. 
Remaining 27.67% (62) knew about the acts and only 
11.60% were ge�ing benefi�ed from such acts. 
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ABSTRACT

Background: Low back pain accounts for serious job absenteeism, sick leave and reduced functional 
performance and emotional distress. It is a common problem which affects the majority of adults at 
least once in a life time. It is irksome, as common as headache affecting all age groups and races.

Objective: The purpose of the study was to find out the effect of motor control exercises for patients 
with mechanical low back pain.

Design: Pre- test and Post- test experimental study design

Se�ing: Outpatient Department of Physiotherapy, K.G Hospital, Coimbatore, India.

Sample: Simple random sampling method: Total of 30 patients, 15 in each group

Intervention: Twelve sessions of motor control exercise (exercises designed to improve the strength of 
specific muscles of low back region and reduced the functional disability and pain) or control (Intensive 
Dynamic strengthens exercises for back muscles) were conducted over 8 weeks.

Measurements: Primary outcomes were pain and functional disability, Pain was assessed using Visual 
Analogue Scale, where as functional disability was assessed using Oswestry Disability Scale.

Conclusion: Thus the study concluded that motor control exercises and intensive dynamic back 
strengthening training helps in reducing pain and improving functional ability in patients with 
mechanical low back pain

Keywords: Low back pain, Motor control exercises, intensive dynamic strengthening exercises.
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INTRODUCTION

Low back pain is one of the most frequent 
problems treated by Physicians. It is a common 
problem which affects the majority of adults at 
least once in a life time. It is irksome, as common 
as headache affecting all age groups and races¹. It 
has been referred to as a 20 century enigma which 

continues to the cause disability and distress in a 
large proportion of the adult population².

Prevalence rate of low back pain is 7% to 33% and 
the life time prevalence is nearly 85%³. Researchers 
found that about 70% - 80% of individuals experienced 
once in a life time4. In India, occurrence of low back 
pain is also alarming; nearly 60 per cent of the people 
in India have significant back pain at some time or the 
other in lives9.

Low back pain accounts for serious job 
absenteeism, sick leave and reduced functional 
performance and emotional distress6,7. Mechanical 
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back pain originates by pu�ing abnormal stressand 
strain on the muscles which support the vertebral 
column. This pain usually develops as a result of 
poor work habits like, bad posture, poorly-designed 
seating, frequent travelling, incorrect methods of 
bending and lifting and so on. Management of 
low back pain is very costly and there are a large 
increasing proportion of health care expenditures 
without evidence of corresponding improvements in 
outcomes.

There are different ways in the management 
of low back pain that has thrived through decades 
of physiotherapy practice like Cryotherapy, 
Thermotherapy, TENS, Biofeedback, Ultrasound, 
SWD and traction8, 9, 10.

A new protocol has been developed for retraining 
control of the stabilizing muscles around the spine 
and the pelvis (Richardson et al., 1999). Motor 
control exercises which are also known as specific 
stabilization exercises for the management of back 
pain and neck pain are gaining the popularity11. Re-
education of postural muscles may be achieved using 
specific stabilization exercises. The aim is to correct 
imbalances ofactivity between more deeply placed 
stability muscles and more superficially placed 
mobilizing counterparts (O’Leary et al., 2003).

Intensive dynamic strength training for the 
back muscles is the exercises commonly used for 
the chronic low back pain. Randomized prospective 
studies have shown that intensive dynamic back 
extension exercises may indeed cause a physiological 
effect with regards to strength and endurance12. In 
literature, there are not much of Experimental studies 
has been done. The present study was purpose to find 
out the effect of motor control exercises for patients 
with mechanical low back pain.

MATERIALS AND METHOD

The study was conducted in K.G Hospital, 
Coimbatore, Tamilnadu both inpatient and 
outpatient Physiotherapy department after approval 
from the institutional ethical commi�ee. A clear 
explanation about the study was given to all the 
patients and they were included following suitable 
inclusion and exclusion criteria. Subjects who were 
included in the study had age group between 
25-35 years irrelevant of their sex, with Mechanical 
low back pain more than 8 weeks duration. Cardio-

vascular involvement, Patients with neurological 
involvement, Spondylolisthesis, Recent fracture 
around the spine, Patients who underwent spinal 
surgery, psychosomatic disorder, Current Pregnant 
ladies were excluded from the study. 30 subjects 
with, Mechanical low back pain was selected by 
simple random sampling method. A computer 
generated randomized table of numbers were created 
prior to the beginning of the study and was utilized 
to determine the randomization scheme. A consent 
le�er was obtained from each subject and then 
subjects were divided into 2 groups, with15 subjects 
in each group.

Group A: They received Motor Control exercises 
for the back as follows:

1. Isolated Lumbar stabilizing muscle training: 
This training helps in development of the perception 
of the isolated isometric specific contraction of the 
stabilizing muscles, like Transversus abdominis 
muscle from: 4 point kneeling and lying positions, 
trying to hollow the lower abdomen. Maintain the 
position for 10 counts and relax, 10-15 repetitions 
making the patient to do the repetition precisely of 
the isolated isometric specific co-contraction of the 
stabilizing muscles, increasing their contraction time.

2. Integration of lumbar stabilizing muscle 
activity into light dynamic function: This exercise 
helps in control of neural lumbo pelvic postures. It 
helps in maintaining lumbar spine stability also. In 
si�ing position, ask the patients to hollow abdomen 
muscles along with movement of thoracic spine or 
on movement of hip joint. During the movement the 
breathing should be maintained normal pace and the 
hollowing should hold it for 10 seconds and relax. 
Repeat for 10-15 times.

3. Integration of lumbar stabilizing muscle 
activity into heavy-load dynamic functional task: 
These exercises produce isometric co-contraction with 
addition of heavier external load to lumbar spine. In 
crook lying position, ask to hollow the abdomen, and 
asked the patient to raise the hip and hold it for 10 
seconds. Breathing should be maintained in normal 
pace. Repeat it for 10-15 times.

4. Increasing complexity and load of exercises 
maintaining lumbar spine stability: These exercises 
produce isometric co-contraction of core muscles in 
addition to unstable base of support. In crook lying 
position, a Swiss ball is placed under the leg, asks 
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the patient to raise the hip and hold it for 10 counts. 
During this the patient has to hollow the abdomen. 
Breathing should be maintained normal pace. Repeat 
it for 10-15 times.

5. Functional co-contractions during walking 
(increasing speed) and other activities: These 
exercises promoted coordination isometric co-
contraction of core muscles in addition to unstable 
base of support which improves the coordination 
over the core muscle area. In crook lying position 
with both leg kept on the Swiss ball. Ask the patient to 
raise the hip along with single leg raise and hold it for 
10 counts. During this the patient has to hollow the 
abdomen. Breathing should be maintained in normal 
pace. Repeat it for 10-15 times.

Motor control exercises were given at a frequency 
of 2 sessions per week. The exercises were taught 
to the patients and advised them to do it as a home 
programme. Exercise programme was reviewed at 
regular intervals. Hold duration for each exercise is 10 
seconds and the subjects were advised to repeat the 
exercises for 10-15 times. It was done for 30 minutes.

The following intensive dynamic back 
strengthening exercises are done.

Sessions began with a period of 5 minutes on 
a stationary bicycle and this was followed by low 
resistance exercises for 10 minutes (10 repetitions of 
low-resistance exercises for the lumbopelvic muscles 
in flexion, extension, and rotation). Then after this, 
the following strengthening training is performed in 
a series of 10 repetitions with a 1-minute rest between 
the series.

1. Trunk lifting: Prone on table, hips at the 
edge and upper part of the body free but supported 
by the hand against the floor. Strap the fixation over 
the leg and a pillow under the feet. With hands on 
the back of the head, the trunk is lifted to the greatest 
possible extension in hips and spine. If necessary, 
starting with support from physiotherapist. During 
pauses the patient is supported by a chair in front of 
the table.

2. Leg lifting: Standing by the end of the table, 
leaning over to a prone position with the hips against 
the edge in 90 degree flexion, knee 45 degrees, toe on 
the floor. Strap around the waist to keep legs together. 
Both legs are straightened and lifted to the greatest 
possible extension in hips and spine. Again, with 

support from physical therapist, if necessary.

3. Abdominal exercises: Crook lying and lifting 
head and shoulders by hip flexion 1 to 30 degrees.

4. Pull to the neck: Si�ing on a chair with 
arms straight and abducted over the head and hands 
grasping a weight lever (pulley device). Against sub 
maximal resistance, the lever is pulled down behind 
neck.

The number of repetitions was graded 
individually. The initial dosage typically was a total 
of 50 repetitions, whereas the dosage during the 
treatment period of 4 months was increased gradually 
to100 repetitions.  Then at the end of each session, the 
patients performed 10 minutes of stretching exercises 
for trunk and hip muscles.

The warm up and cool down phase lasted for 
30 minutes. The strengthening training lasted for 45 
minutes.

Group B:  They received the intensive dynamic 
back strengthening training alone as prescribed 
earlier in Group A.

In both the treatment groups, the patients 
received a maximum of 28-32 treatments sessions 
for a period of 4 months. They were instructed to 
continue self-administered exercises at home or at 
a fitness centre for a minimum of 2 months after 
completion of the treatment at the clinic. Because 
most of the patients had long-lasting LBP, this period 
of self-administered exercises was expected to be 
necessary for the patients to experience the full effect 
of the intervention. If a patient was totally free of 
symptoms some time before the maximum of 28-32 
treatments was reached, he or she was allowed to 
continue with self-administered exercises from that 
time. Patients were encouraged not to seek any other 
kind of physical treatment during the 2-month period 
of self-administered exercises.

DATA ANALYSIS

The dependent variables were motor control 
exercises and intensive dynamic back strengthening 
training and dependent variable were pain and 
functional disability. Analyses were performed using 
the SPSS statistical software package. Paired‘t’ test 
were used for the measurement of pre-test and post-
test values of group A and B. Unpaired ‘t’ test were 
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used to compare the post-test values of Group B. 
probability values of less than 0.05 were considered 
significant.

RESULTS

Pain relieved was found be�er in Group A 
(motor control exercises and intensive dynamic 
back strengthening exercises) which was considered 
statistically significant with mean of 2.53 and S.D. of 
0.99. Group B mean value is 4.07 with S.D. of 0.88. 
Paired ‘t’ test for Group A and B was 13.6 and 20.6. 
Unpaired ‘t’ test was 4.47.

Functional disability in pre-test and post-test 
treatments of both the groups showed that functional 
ability was significantly improved in Group A which 
was considered statistically significant with mean of 
17.1 and S.D. of 1.64. Group B mean value was 45.0 
with 4.04. Paired ‘T’ test for Group A and Group 
B was 36.7 and 8.28 respectively. Unpaired ‘T’ test 
values was 24.8.

DISCUSSION AND CONCLUSION

The low back pain is one of the commonest 
conditions which frequents in working population. 
One of the common causes for back pain is 
performance of repetitive task, maintenance of poor 
posture for long duration. Mechanical low back pain 
occurs in 90% population. (Je� et al., 1994)

Mechanical back pain due to poor posture may 
cause tightness at the muscle as well as fascia. The 
pathophysiology of low back pain following a minor 
trauma or emotional disturbance, there will be a 
facilitation of chronic neuromuscular responses. This 
response facilitates chronic neuromuscular changes 
such as fibrosis, weakness, limited extensibility 
and altered requirement pa�erns. Specifically, 
when multifidus become dysfunctional, significant 
alteration of arthokinematics movement of the spinal 
segment leads to possible facet and disc deterioration. 
Management of low back pain is costly and there are a 
large increasing proportion of health care expenditure 
without evidence of corresponding improvement 
outcomes. (Frymoyer, 1998) 

Various studies shows that low back pain which 
last for more than two weeks results in muscle 
weakness which results in pain that leads to disused 
atrophy and subsequent weakening which in turn 
causes more pain because the muscle are less able 

to hold up spine.(Carrage, 2006) Atrophy of the 
multifidus muscles and altered recruitment of trunk 
muscles has been demonstrated in back pain suffers 
(Akuthota et al 2004).

Motor control exercise helps to achieve the 
stability and control of the spine are altered in people 
with low back pain. (Hodges PW1996). Physiological 
studies have demonstrated that patients with low 
back pain may exhibit a delay onset of activities of 
the deeper trunk muscles( e.g. transverse abdominal, 
multifidus) when the stability of the spine is 
challenged in dynamic tasks(Richardson CR 1998). 
The motor control approaches focus on an isolated 
co- contraction of the deeper muscles, with lumbar 
spine in neutral position (Hodges et.al., PW. 1996). 
Co-contraction of the multifidus and transverse 
abdominis is facilited by the activation of pelvic floor 
muscles (Sapsfordet.al., 2001). Multifidus atrophy is 
challengeable and reverse is more rapid and complete 
with the performance of specific exercise (Rantanen et 
al 1993).

Many researchers agree that co- activation of 
the trunk extensors and flexors are crucial for the 
lumbar spine stability (Cholewicki et al 2002).The 
co- contraction of the deep abdominal muscles with 
the lumbar multifidus has the potential to provide 
a dynamic corset of lumbar spine enhancers its 
segmental stability during functional tasks and 
the maintenance of neutral spinal postures.  The 
motor training improves the activities of the lumbar 
multifidus muscle which ensures the control of the 
individual vertebral segment within the neutral care 
(Panjabi et.al., 1989).

Intensive dynamic back strengthening exercises 
helps to improve the back muscle strength and 
help in reduction of pain. The specific training of 
the muscles decreases both the pain and functional 
disability (Richardson C1995).intensive dynamic 
back strengthening training had significantly greatest 
improvement in pain and disability in patients with 
mechanical low back pain (Kankanpoa et al 1999). 
This study focused to find out the effect of Motor 
Control exercises on pain and functional disability in 
patients with mechanical low back pain.

Statistical data were analyzed and it shows 
Group A subjects were found out that the combined 
Motor Control exercises and intensive dynamic back 
strengthening training exercises was very effective in 
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reducing pain and functional disability in patients 
with mechanical low back pain. 

CONCLUSION

Thus the study concluded that motor control 
exercises and intensive dynamic back strengthening 
training helps in reducing pain and improving 
functional ability in patients with mechanical low 
back pain.
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ABSTRACT

Objective: Breathing Exercises are given as part of Pulmonary Rehabilitation in patients with Chronic 
Obstructive Pulmonary disease(COPD). Studies have shown that they reduce energy expenditure of 
breathing at rest. The aim of the study was to find out change in energy expenditure of walking i.e 
Physiological Cost Index (PCI) after Breathing Exercises.

Method: In this Prospective Interventional study male patients in age group of 40-60years diagnosed 
as COPD, who were able to walk for more than 5 min comfortably were included. The patients were 
made to sit comfortably for 5min and true Resting Heart Rate(HR) was obtained. Patients ware 
asked to walk for 5min(Walk1) at comfortable walking speed and PCI was calculated by using the 
WalkingHR. Breathing exercises in form of Pursed Lip Breathing, Diaphragmatic Breathing Exercise 
and Combination of both were given for 10 repetitions each in Semifowler position. The patients were 
again asked to walk for 5 min(Walk2) again and PCI was calculated. 

Results: Data was analyzed using Statistical Package for Social Sciences(SPSS) software(version16).No
rmality of data was assessed using Kolmogorov-Smirnov test. Wilcoxon Signed Rank test and Paired t 
Test were used for the parameters. 40 patients (42-60)years out of 69screened were included in study. 
PCI was 0.3177(0.1851-0.7659)beats/meter in Walk1 which had reduced significantly to 0.2524(0.0874-
0.5150) in Walk2(p<0.0001) after Breathing exercises. It was associated with significant increase in 
Speed from 57.2(31.68-67.31) to 61.6(39.6-74.8)meter/min (p<0.0001) in Walk 2 and significant (p=0.0018) 
reduction in Change in Heart Rate (WalkingHR – restingHR) from 18.6087(±5.873) to 16.05575(±6.819) 
beats/min.

Conclusion: Breathing exercises reduces the Physiological Cost Index in patients with COPD and thus 
improves their Functional performance.

Keywords: Pursed Lip Breathing, Diaphragmatic Breathing exercise, Physiological Cost Index, Chronic 
Obstructive Pulmonary Disease, Heart Rate Variability. 

INTRODUCTION 

Chronic Obstructive Pulmonary Disease 
(COPD) is major cause of mortality and morbidity 
worldwide and constitutes largest portion of patients 

referred for Pulmonary Rehabilitation.The Global 
Burden of Disease Study has projected that COPD, 
which ranked 6th as the cause of death in 1990, will 
become the 3rd leading cause of death worldwide 
by 2020(1). Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) defines COPD as “a disease 
state characterized by airflow limitation that is not 
fully reversible, a usually both progressive and is 
associated with an abnormal inflammatory response 
of the lungs to noxious particles or gases”(2). It involves 
airways or parenchyma (or both) which decreases 
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exercise capacity of the patients. Most patients are 
breathless even when performing simple activities 
of daily living or walking around at home and are 
associated with transient oxygen desaturation even 
without marked resting hypoxemia. 

According to the GOLD guidelines, Breathing 
Exercises (BE) are an important component of 
Pulmonary Rehabilitation. Pursed Lip Breathing 
(PLB) and Diaphragmatic Breathing exercise (DBE) 
are used in the management of these patients. In PLB 
patients inhale through nose over several seconds and 
exhale slowly through pursed lips held in whistling or 
kissing position. DBE is facilitating outward motion 
of the abdominal wall while reducing upper rib cage 
motion during inspiration(3). 

 Previous studies have shown that these exercise 
helps in improving the oxygen saturation, tidal 
volume and reducing the respiratory rate and dyspnea 
and reduce the overall oxygen consumption or the 
energy expenditure of Breathing at rest(3,4). However 
the effect of these exercises on energy expenditure of 
walking after Breathing exercises in unclear. 

Physiological cost index(PCI)  is a widely 
used simple tool to measure energy expenditure 
of walking, established by MacGregor in 1979(5). It 
is defined as the difference of Walking Heart rate 
(WHR) and resting HR(RHR) divided by Speed.

It can be used in clinic to evaluate functional 
performance of the patient and no heavy equipment 
is required.PCI is found on the principle that HR and 
Speed are linearly related to oxygen consumption at 
submaximal levels of exercise(6). 

CRITERIA FOR PCI 

• Subject walks at natural walking speed where 
energy efficiency is optimal. 

• True RestingHR is obtained.

• WalkingHR is measured at steady state 
where steady state is usually reached by 3 minutes 
in unimpaired individuals working at sub maximal 
work rate.

Various measurement protocols can be used like 
design and length of the track, period of walking, 
walking on a treadmill instead of a floor track, fixed 
walking speeds and non steady measurements. 
However the assessment of PCI walking has been 

most frequently described at comfortable walking 
speed on a level floor track and measurement in steady 
state conditions is recommended. The validity of the 
method has been confirmed but also questioned. PCI 
has high test-retest reliability for the non steady state 
PCI, steady state PCI and post exercise PCI(7). 

Hence current study was designed to find out 
change in energy expenditure of walking after 
Breathing Exercises using PCI as a tool.

MATERIALS & METHOD

The study was an Interventional Prospective 
study approved by Ethics commi�ee of the institute 
and wri�en informed consent was taken from 
patients.

Apparatus:30 meter hallway, Stopwatch, Polar 
HR monitor, 2 cones to mark distance.

Patients:  40 male stable COPD patients, in 
age group of 40-60 years, were included since the 
prevalence of COPD is appreciably higher in those 
over 40 years than those under 40 years, and in men 
than in women(2). The other inclusion criteria was that 
the patient should walk comfortably for more than 
5min and was on Bronchodilator therapy. 

Patient in acute exacerbation in last 4 weeks and 
also those on β Blockers were excluded since it results 
in blunted HR response during submaximal Exercise. 
Patient with any other disease of Respiratory, 
Cardiovascular and Neurological system were 
excluded.  

INTERVENTION

Patient was made to sit in comfortable position 
for 5min and HR was taken at every 1 min with the 
help of Polar HR monitor. True RestingHR(RHR) was 
taken as the average of the 5HR(8). The patient was 
asked to walk(Walk 1) in the hallway of 30meter(9), 
marked by 2cones, for 5min at their comfortable 
walking speed. WalkingHR(WHR) was obtained by 
taking average of HR of last 3min of walk(8)

Physiological Cost Index =   
Walking HR – Resting HR(beats/min)                          

 Speed(meter/min)

After return of HR to baseline level patient was 
made to sit in Semifowler position with Hip knee 
flexion to create posterior pelvic tilt and facilitate 
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diaphragm. 

For PLB Patient was instructed to inhale through 
nose and blow the air through the pursed lips in a firm 
and steady manner for 4 to 6 seconds. The instructions 
given were “Try to blow out easily with your lips 
pursed. Don’t force it just let it come out”(10).    

For DBE, therapist placed her hand on patient 
abdomen at level of umbilicus and told that she 
wants to feel his breathing. Patients breathing pa�ern 
was followed for a few cycles, until the therapist 
understands breathing rhythm(10). The patient was 
asked to inhale through nose. A slow stretch and 
scoop was given up and under the anterior thorax at 
end of exhalation. Therapist then gave the command 
of “Now breathe into my hand” during inspiration. 
Scoop was given at end of exhalation with each 
breath. Breathing pa�ern was reinforced by placing 
the therapist’s hand on patients hand on abdomen.10 
repetitions of PLB, followed by DBE and then 
Combination of both were given with rest interval of 
1 min between each set of exercise. After completion 
of breathing exercises RHR was recorded and patient 
was made to walk again(Walk 2) for 5min and PCI 
was calculated

OUTCOME MEASURES(OM) 

Primary OM: Physiological Cost Index 

Secondary OM: Distance, Speed, Change in HR, 
Walking HR, Resting HR

DATA ANALYSIS

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) software(version 16) at 5% 
significance.Normality of data was assessed using 
Kolmogorov-Smirnov test. Wilcoxon Signed Rank 
test was used for parameters PCI, Speed, Distance, 
RestingHR and WalkingHR as the data were not 
distributed Normally .As the parameter Change in 
HR  was distributed normally, it was  analyzed using 
Paired t Test.

RESULTS

Demographic data of 40 patients included in 
the study were [Mean(±S.D.) Mean (95% Confidence 
interval) and Median (Range)] as follows: Age(years): 
56 (42-60), Height (meter): 1.63(±0.05), Weight(kg): 
55.53(±7.47) and Body Mass Index(kg/m2): 20.36 
(15.77-30.81).

Physiological Cost Index: PCI showed extremely 
significant reduction(p<0.0001) from 0.3177(0.1851-
0.7659)beats/meter in Walk1 to 0.2524(0.0874-
0.5150)beats/meter in Walk2. 

Distance: Distance had increased significantly 
from 286(158.4-336.6)meter in Walk1 to 
308(198.374)meter in Walk2(p<0.0001).

Speed: Speed increased significantly(p<0.0001) 
from 57.2(31.68-67.31)meter/min in Walk1 to 
61.6(39.6-74.8) in Walk2.

Change in Heart rate: It had reduced significantly 
from 18.6087 (±5.873) beats/min in Walk1to 16.05575 
(±6.819)beats/min in Walk2(p=0.0018).



 136       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             137  

WHR: There was extrememly significant(p< 
0.0001) reduction in WHR from 100(68.33-126)beats/
min in Walk1 to 93(66.330-120.33) Walk2. 

RHR: RHR reduced significantly(p=0.0083) from 
81.70(56.40-112.80)beats/min in Walk1 to 77.468-
85.232beats/min in Walk2.

DISCUSSION

The results of study showed that there was 
extremely significant reduction in PCI values after 
breathing exercises which was accomplished with 
increase in Distance and Speed and reduction in 
Change in HR, WHR and RHR.

COPD is characterized by airflow Obstruction. 
Static Hyperinflation of lungs fla�ens the Diaphragm 
and reduces the force generating capacity. Dynamic 
hyperinflation or increased End Expiratory 
Lung Volume(EELV) also occurs with increase in 
ventilation during exercise which also reduces the 
pressure generating capacity of the respiratory 
muscles(11). Peripheral muscle dysfunction is well 
recognized disabling feature due to chronic hypoxia 
and decreased activity which manifests itself in 
reduced muscle strength and endurance.There is shift 
from type l to type ll fibres accompanied by reduced 
activation of enzymes involved in oxidative energy 
metabolism(12). Thus, atrophied, weak, fatigable and 
metabolically inefficient lower extremity muscles 
limits exercise capacity in patients with COPD.  

COPD patients reach anaerobic threshold earlier 
and develop lactic acidosis at a higher percentage of 
VO2max, resulting in hyperventilation, further decrease 
in expiration time, alveolar hypoventilation, acidosis, 

hypoxemia, hypercapnia and dyspnea. It also reduces 
exercise capacity of the patient. 

Breathing exercises optimize pa�ern of breathing, 
increase overall ventilation, improves gas exchange, 
hypoxemia, and reduces Dynamic Hyperinflation 
and improves overall capacity to exercise(13). Gail 
reviewed that PLB is associated with reduction 
in respiratory rate and dyspnea by optimizing 
mechanical function of lungs, limiting increase in 
EELV and thus deleterious effects of hyperinflation. 
DBE was associated with increased overall ventilation 
which was due to slower, deeper breathing pa�ern 
rather than exaggeration of abdominal motion(3). 
Ambrosino also found out DBE and PLB resulted in 
improvement in maximal exercise tolerance in COPD 
patients(14).

In PLB active and prolonged exhalation induces 
mouth pressure of 5cm of H2O(15). When lips are closed, 
resistance is imposed on expiratory flow, leading to a 
positive expiratory pressure in the airways(16) which 
prevents collapse of the bronchi upon expiration and 
decrease closing volume and improves inspiratory 
capacity.Reduced dynamic hyperinflation allows the 
inspiratory muscles to work over more advantageous 
part of their length tension relationship and thus 
decreases the elastic work of breathing.

Bianchi found reduction in the end-expiratory 
volume of the chest wall, corresponding with 
less hyperinflation after PLB and increased tidal 
volume(17). Vissera et al also found out that PLB led 
to significant improvement in Inspiratory capacity, 
oxygen saturation and reduction in mean end-tidal 
CO2 tension and breathing frequency(18). 

PLB also promotes a slower and deeper breathing 
pa�ern. Expiratory delay promotes homogenous 
emptying of the lungs, maintaining intrabronchial 
pressure and favouring gas exchange and ventilation. 
This promotes increased pulse oxygen saturation(18) 
and partial pressure of oxygen in blood and decreased 
partial pressure of carbon dioxide. PLB results in 
recruitment of abdominal muscles which lengthens 
diaphragm, improving its tension generating capacity 
leading and increased Ventilation. It facilitates 
expiration by increasing the intra-abdominal 
pressure and by cephalic displacement of diaphragm 
in thorax. 

Diaphragm of COPD patients is associated with 
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loss of myosin content in type l fibres and reduced 
cross sectional area in both type of fibres, reducing 
the maximum force generation capacity.DBE 
is associated with less oxygen consumption as 
compared to spontaneous breathing in patients with 
stable COPD(4). In a study by Jones it was found out 
that mean oxygen consumption was higher during 
spontaneous breathing followed by Combination of 
DBE and PLB, DBE and lastly by PLB in patients with 
moderate to severe COPD(4). 

DBE is also associated with reduction in 
Respiratory rate(3). Slower, deeper breathing results 
in overall improvement in ventilation. This might 
be reflected as decrease in carbon dioxide level or 
improvements in oxygenation. In a study performed 
by Brach et al it was found that overall ventilation 
was increased by 20 % in 3 subjects and unaffected in 
3 subjects by xenon washout methods due to slower 
deeper pa�ern of DBE. There was large increase 
in tidal volume and the regional ventilation was 
unaffected (19).

Thus Breathing exercise led to increase in 
ventilation, oxygen saturation, and partial pressure 
of oxygen and decrease in respiratory rate, End 
expiratory lung volume and Partial pressure of CO2.  

All these factors led to be�er Oxygen supply to 
the working muscles because of which the patients 
were able to walk more distance immediately after 
breathing exercise. This was seen in this study as 
extremely significant increase in Distance and Speed 
after Breathing exercise

CHANGE IN HEART RATE

A significant reduction in Change in HR was 
obtained in Walk2 which was due to Significant 
reduction in WHR and RHR.

HR and speed are correlated linearly with 
oxygen consumption during gait. During exercise, 
as workload increases, cardiopulmonary system 
responds by increasing the HR, RR and stroke 
volume, ultimately increasing the cardiac output to 
meet exercise demands. Breathing exercises increased 
the energy supply to the ventilator and locomotor 
muscles, thus reducing the workload on the heart 
which resulted in less rise in HR during walking i.e 
reduced Walking HR(Walk2).

Heart rate variability (HRV) or degree to which 
HR varies, correlates highly with Autonomic status: 

lower variability correlates highly with sustained 
sympathetic bias and higher variability correlates 
with increased Parasympathetic action. HRV also 
correlates with respiration, where slower and 
rhythmic respiration correlates highly with increased 
HRV and faster, shallower, arrhythmic respiration 
correlates highly with diminished HRV.

Phase between HR and respiration is associated 
with be�er CO2 exchange efficiency producing be�er 
alveolar ventilation and perfusion(16).PLB and DBE 
both reduces respiratory rate and increases Tidal 
volume which might  allow more time for action 
of acetylcholine on muscarinic receptors at the 
Sino-atrial node during exhalation thus increasing 
the parasympathetic output and hence increasing 
the HRV and decreasing the RHR. Thus there was 
reduction in Change in HR which also helped in 
reducing the PCI in Walk2 after breathing exercise.

FUTURE RESEARCH 

In future studies can be carried out for effect 
of Breathing Exercises on other Activities of Daily 
Living such as Eating, Bathing etc. The limitation of 
this study is small sample group and lack of a control 
group which can be considered in future.

CONCLUSION

The Study concludes that Breathing exercises 
reduces the Physiological Cost Index in patients 
with COPD and thus improves their Functional 
performance.
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ABSTRACT

Knee osteoarthritis (OA) is one of the major causes of pain and physical disability. The biomechanical 
changes also affect gait of a person, increasing disability which reduces quality of physical performance 
thus influencing the life style of an individual. The present study has been designed to investigate the 
relationship between different grades of knee osteoarthritis and parameters of gait in patients with 
knee Osteoarthritis. 40 patients (80 knees) were screened on the basis of inclusion and exclusion criteria. 
The subjects were divided into four groups depending upon the four grades according to Kellgen and 
Lawrence Scale for different grades of osteoarthritis on the basis of radiographs. The subjects were then 
investigated for both the knees. The gait was assessed using step length, stride length, degree of toe 
out and gait speed as the parameters. Coefficient of correlation was used to investigate the relationship 
between grades of knee OA and gait. Findings of the study suggested a statistically significant negative 
correlation between progressive grades of OA and step length, stride length and gait speed (r=-0.7, p< 
0.0001; r=-0.7, p< 0.0001, r=-0.7, p< 0.0001 respectively) however,  positive correlation with degree of 
toe out(r=0.6, p< 0.0001). Thus step length, stride length and gait speed decrease with an increase in the 
grade of knee OA; however degree of toe out increase with an increase in the grade of knee OA. It is 
therefore recommended that the assessment of patients with knee OA in clinical practice should include 
measurements of gait parameters as well to identify the early gait alterations and thus preventing the 
deterioration of gait and progression of osteoarthritis.

Keywords: Osteoarthritis, Gait

INTRODUCTION

Osteoarthritis (OA) is a degenerative joint 
disease that affects an increasing proportion of the 
population.1-3 Osteoarthritis (OA) is defined as “A 
heterogeneous group of conditions that lead to joint 
symptoms and signs which are associated with 
defective integrity of articular cartilage, in addition to 
related changes in underlying bone at joint margins”.4 
It is characterized by both degeneration of articular 
cartilage and simultaneous proliferation of new 
bone, cartilage, and connective tissue.5 Knee is the 
most common site for Osteoarthritis.6 Mechanical 
loads placed upon the joint during walking have 
been related to the progression of knee OA.7,8 Knee 
Osteoarthritis (OA) is the third most common 
diagnosis made by general practitioners in older 
patients9 and is the most common arthropathy 
to affect the knee6,10. Global increase in ageing 
population and the rising prevalence of life style 
disorders like osteoarthritis is coming up as a 

challenge for the future. About 25% of adults aged 
>55 years experience significant knee pain; half of 
these have radiographic changes of Osteoarthritis 
and a quarter have significant disability11. Risk factors 
for knee OA include ageing,1, being overweight,13 
prior knee injury14 and a positive family history15. The 
physically demanding occupations16, a history of joint 
trauma and menisectomy17 are the other factors most 
commonly associated with osteoarthritis. Knee OA 
is 2–3 times more prevalent in females than males18 
and females have two times the risk of developing 
bilateral knee OA19. In people at risk, local mechanical 
factors such as misalignment, muscle weakness, 
or alterations in the structural integrity of the joint 
environment (such as meniscal damage) facilitate 
the progression of the disease. Loading can also be 
affected by obesity and joint injury, both of which 
can increase the likelihood of developing OA or 
experiencing its progression. Obesity is most strongly 
linked to OA at the knee joint 20. 
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Pain on walking, stiffness of the joint and difficulty 
with steps and stairs are the major symptoms. The 
physical signs depend on the distribution and severity 
of the osteoarthritis within the joint. Wasting of the 
quadriceps muscle, bony swelling, and tenderness 
on and around the joint line, painful limitation of 
full flexion and course crepitus are the usual signs. 
According to the American College of Rheumatology 
2007 the clinical criteria for knee osteoarthritis 
includes knee pain plus presentation of at least five of 
the following: age>/ 50 years, morning joint stiffness 
that usually resolved within 30 minutes, crepitus with 
motion of knee, bony tenderness, bony enlargement 
or no palpable warmth of synovium.21  

 Radiographic grading scales are commonly used 
in the epidemiologic and clinical studies to estimate 
the severity of osteoarthritis. OA is often graded on 
radiographs according to the criteria of Kellgren and 
Lawrence. According to which grade 0 is normal 
radiographs, grade1 means doubtful narrowing of the 
joint space and possible osteophytes, grade 2 means 
definite osteophytes and absent or questionable 
narrowing of the joint space, grade 3 means moderate 
osteophytes and joint space narrowing, some sclerosis 
and possible deformity; and grade 4 indicates large 
osteophytes, marked narrowing of joint space, severe 
sclerosis and definite deformity.22 

Patients with knee pathologies assume gait 
alterations and their walking speed is also different in 
relation to a healthy person. The commonly assessed 
parameters of gait are step length, stride length, 
degree of toe out and gait speed; as assessment of 
these parameters doesn’t require any special or costly 
equipment. Step length is the linear distance between 
the two successive points of contact of the opposite 
extremity23. Normally this distance is 35 to 41 cm (14 
to 16 inches). Stride length is the linear distance in the 
plane of progression between two successive points 
foot-to-floor contact of the same foot. The stride 
length is normally about 70 to 80 cm (27.5 to 32.3 
inches)24. Degree of toe out represents the angle of 

foot placement and may be found by measuring the 
angle formed by each foot’s line of progression and a 
line intersecting the centre of the heel and the second 
toe. The angle normally is about 50 to 180 from the line 
of progression of each foot during stance and gait24. 
The present study has been designed with the aim of 
finding out the gait alterations in osteoarthritis. Thus, 
to find out the various changes in gait parameters 
with the increasing grade of osteoarthritis.

METHODOLOGY

It was an observational study. 40 (males 
and females), age 40-85 years, with radiological 
evidence of grade 1, 2, 3 or 4 knee OA (Kellgren and 
Lawrence Scale) 22 from the University OPD, Punjabi 
University, Patiala & Geriatric OPD, Model Town, 
Patiala constituted the population of the study. They 
should be not using any orthosis or assistive device 
to ambulate. Examination was divided into two 
steps; firstly subjects were divided into four groups 
according to Kellgen and Lawrence Scale for different 
grades of OA on the basis of radiographs by an expert 
radiologist from the radiographic images and was 
graded as; grade1 - doubtful narrowing of the joint 
space and possible osteophytes, grade 2 – definite 
osteophytes and absent or questionable narrowing of 
the joint space, grade 3 - moderate osteophytes and 
joint space narrowing, some sclerosis and possible 
deformity; and grade 4 indicates large osteophytes, 
marked narrowing of joint space, severe sclerosis 
and definite deformity. Secondly the parameters of 
gait were calculated. The medium for the imprints 
was applied to the sole of both the feet. The patient 
was then told to walk with a normal and comfortable 
speed over the designed pathway. The impressions 
of the footprints were taken on the brown paper and 
after that the step length, stride length and degree of 
toe out was measured. The data was analyzed using 
Microsoft Excel 2007 and GraphPad Software. The 
results are presented in graphs.

DATA ANALYSIS: GRADES OF KNEE OSTEOARTHRITIS AND GAIT PARAMETERS

Table 1.1 :  Mean and Standard deviation of gait parameters 
STEP LENGTH STRIDE LENGTH DEGREE OF TOE OUT GAIT SPEED
MEAN SD MEAN S D MEAN SD MEAN SD

GRADE 1 38.88 1.90 77.41 3.24 11.88 1.61 0.25 0.04
GRADE 2 37.50 2.21 75.57 4.18 10.73 1.66 0.20 0.05
GRADE 3 31.23 2.61 63.84 4.68 15.84 2.92 0.13 0.02
GRADE 4 30.72 2.72 62.81 4.49 16.9 2.21 0.13 0.01



 140       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             141  

 Graph 1.2: Correlation between Grades of Knee 
Osteoarthritis and Step Length

Graph 1.3: Correlation between Grades of Knee 
Osteoarthritis and Stride Length

Graph1.4: Correlation between Grades of Knee 
Osteoarthritis and Degree of Toe out

Graph 1.5: Correlation between Grades of Knee 
Osteoarthritis and Gait Speed

DISCUSSION

Knee osteoarthritis (OA) is one of the major 
causes of pain and physical disability 25,26. It is the 
fourth leading cause of disability and is the third most 
common diagnosis made by general practitioners 27. 
The biomechanical changes occurring at knee may 
also leads to alteration of the gait and functional 
activity of an individual, thus overall quality of life. 
The present study has analyzed the relationship 
between progressive grades of knee osteoarthritis 
and gait in people with Knee OA.

Analysis to investigate relationship between 
progressive grades of knee osteoarthritis and gait 
parameters was done using coefficient of correlation. 
The assessed parameters of gait were step length, 
stride length, degree of toe out and gait speed. These 
were chosen as measurement of these parameters 
doesn’t require any special or costly equipment and 
thus to make the study cost effective. The correlation 
analysis established a statistically significant negative 
correlation between progressive grades of OA and step 
length, stride length and gait speed (Graph1.2, 1.3, 1.5); 
and a statistically significant positive correlation with 
degree of toe out (Graph 1.4). Thus, the step length, 
stride length and gait speed significantly decreased 
with the increase in grade of the OA; however, degree 
of toe out significantly increased with the increase in 
the grade of OA. The results may be a�ributed to the 
increased knee adduction moment occurring at the 
knee joint with increase in the grade of osteoarthritis 
which increases the mechanical loading on the knee 
joint thus reducing the speed of gait, step length, and 
stride length. The knee adduction moment (KAM) 
indicates the medial compartment loading of the knee 
joint and has been associated with the development 
and progression of OA 7,8. Some studies have reported 
a greater knee adduction moment in patients with 
more severe OA than those with less severity 7,28,29,30. 
Increased degree of static varus alignment measured 
by means of radiographs is associated with increased 
OA severity30, development and progression 30,31,32, and 
is correlated with Knee adduction moment (KAM) 7. 
Similar results were found by Chen et al., 2003 who 
in their study investigated the gait parameters in 
patients with OA knee and found slower walking 
velocity, lower cadence, shorter step length, longer 
stride time, and longer double-support time.33 

The observed increase in degree of toe out may be 
a�ributed to changing load distributions at knee joint 
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with increase in severity. The distribution of loads 
transferred through medial and lateral compartments 
during walking can be estimated by the external 
knee adduction moment and a higher external knee 
adduction moment indicates greater loads in medial 
than in the lateral compartment which may lead to 
varus deformity at knee and pronation at foot thus 
medial arch fla�ening and increased degree of toe out 
is observed with progression of OA. Similar results 
were found by Jenkyn et al., 2008 who in their study 
concluded that there is tendency of toe-out gait in 
patients with medial compartment knee osteoarthritis 
as it may transforms a portion of the adduction 
moment into flexion moment in early stance phase, 
suggesting that load is partially shifted away from the 
medial compartment to other structures.34

CONCLUSION

Gait parameters are influenced with the increasing 
grades of the knee osteoarthritis. With the increase in 
the grade of knee osteoarthritis, step length, stride 
length and gait speed decreased, however, degree of 
toe out increased

Therefore; exercises for preventing and 
correcting gait parameters should be incorporated 
in physiotherapy treatment protocols in the 
earlier grades of knee osteoarthritis to prevent the 
deterioration of gait.
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ABSTRACT

Introduction: Hypertension is a serious public health problem and is a common cause of mortality 
worldwide. Borderline hypertension is the “gray zone” where an individual’s blood pressure is neither 
clearly normal, nor high enough to mandate antihypertensive treatment. In recent years, resistance 
exercise has gained widespread acceptance in exercise prescription and has become an integral 
component of cardiopulmonary rehabilitation programs. The purpose of the present study is to 
evaluate the effect of resistance exercise on acute cardiac responses in normotensives and in borderline 
hypertensives. 

Methodology: 50 subjects(mean age of 26±3.16 years) diagnosed and referred by physician as 
normotensives and borderline hypertensives were included in the study. Subjects were categorized 
in two groups: normotensives(n=25) and borderline hypertensives(n=25). Each subject was evaluated 
for strength using 10RM value. Resistance exercises for upper limb (biceps curl) and lower limb (knee 
extension) were performed with both the groups. Outcome measures of blood pressure, heart rate, mean 
arterial blood pressure and rate pressure product were recorded with pre and post intervention.

Results: Significant average differences in outcome measures of blood pressure(t=1.63, p<0.05), heart 
rate(t=2.10, p<0.05), mean arterial blood pressure(t=5.46, p<0.05) and rate pressure product(t=3.20, 
p<0.05) existed between groups

Conclusion: The findings of the study indicate that resistance exercise has a potential effect on lowering 
the blood pressure in borderline hypertensive patients which could be investigated further. 

Keywords: Borderline hypertension, resistance exercise, heart rate, blood pressure, rate pressure product, mean 
arterial blood pressure.

INTRODUCTION

Hypertension is the serious health problem.1 It is 
an independent risk factor for atherosclerosis, leading 
to heart infarction and cerebral stroke.2 

Among types of hypertension, borderline 
hypertension is the “gray zone” where the value 
of blood pressure neither clearly normal, nor high 
enough to mandate antihypertensive medications. 
The systolic blood pressure ranges from 120-139 
mmHg and diastolic from 80-89 mmHg.3

According to a recent analysis by National Health 

and Nutritional Examination surveys (NHNES), the 
number of borderline hypertensive patients are 
huge as 31% over the age of 20 years, and among 
them approximately 15 percent deaths occurs due to 
coronary heart disease.4,5

The etiology of hypertension is not fully 
elucidated, but evidence indicate that factors such 
as genetics, physical inactivity, overweight, excessive 
intake of sodium and alcohol contribute in the 
development of high blood pressure.6

Although, blood pressure can be lowered 
pharmacologically, there are multiple reasons, 
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ranging from physiologic to societal, why blood 
pressure control is not be�er. Dividing into three 
general categories: 1.Patients are no longer compliant 
with the treatment regimen so the dropout rates are 
high which range from 11 to 15 percent in first year, 
16 to 25 percent in second year and by end of two 
years it remains as 25 to 33 percent 2.One third of 
patients maintain inadequate follow up schedules. 3. 
One third of the patients are non-compliant with the 
medication regimen.7-9

The nonpharmacological methods such as 
regular physical exercise is the main intervention 
in prevention of high blood pressure in adults with 
normal blood pressure as well as in hypertensive 
patients. Studies have proved that aerobic 
exercise causes improvement of neuro-hormonal 
abnormalities and reduces endothelial dysfunction 
which leads to reduction in blood pressure. Most of the 
physical activities involves both dynamic and static 
contractions and aerobic and anaerobic metabolism. 
The dynamic aerobic exercise (endurance exercise) 
imposes mainly volume load on the cardiovascular 
system by means of increase in oxygen uptake, cardiac 
output, heart rate, progressive increase in systolic 
blood pressure, with slight decrease in diastolic blood 
pressure results in decrease in peripheral vascular 
resistance whereas heavy dynamic-resistance 
exercise (resistance exercise) such as lifting weights 
is performed, the cardiovascular responses are a 
combination of the responses that occur during both 
dynamic aerobic exercise and isometric exercise, 
reflecting a combined volume and pressure load.10  
Resistance exercise has greater anaerobic component 
when performed lifting heavy weights with long rest 
periods, while lifting light weights with short rest 
periods imposes a greater aerobic component to the 
workout, upper body resistance exercise produces 
substantially higher heart rate and blood pressure 
than with the lower body. The well documented 
lowering of exercise heart rate and systolic blood 
pressure with exercise helps to explain the improved 
exercise capacity.10-14

To determine the cardio protective effects 
different components such as systolic and diastolic 
blood pressure, heart rate and rate pressure 
product plays a major role. These effects occur as 
a result of chronic adaptation or in acute responses 
of cardiovascular variables after a single bout of 
resistance exercise leading to decrease in systolic 

blood pressure, diastolic blood pressure and resting 
heart rate15,16 the product of systolic blood pressure 
and heart rate termed as rate pressure product or 
double product which directly measure myocardial 
oxygen consumption in healthy subjects, increase in 
double product have different implications depending 
on whether this increase is due to a rise in heart rate, 
or a rise in systolic blood pressure.17  While aerobic 
exercise is widely recommended as a preventative 
and therapeutic strategy, resistance-style training is 
becoming more popular, but less well studied with 
respect to its effects on blood pressure and arterial 
mechanical properties in this context. 

METHODOLOGY

Study design:  A comparative study

Sources of data: A minimum of 50 samples 
were selected from A.J. Hospital and Research 
Centre, Mangalore and Laxmi Memorial College 
of Physiotherapy. The subjects were diagnosed 
and referred by the physician as normotensive and 
borderline hypertensives. The purpose of the study 
was explained to all the subjects and informed consent 
was taken from each subject prior to resistance 
exercise. Subjects were categorized in two groups. 

- Group A: normotensives (n = 25)

- Group B: borderline hypertensives (n = 25)

Sampling technique: Simple random sampling 

Study design: Both females and males included 
in the study with the age group of 21 to 31 years.
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Individuals with blood pressure 120/80 mmHg 
and those who were diagnosed as borderline 
hypertensives with blood pressure 130-139/80-89 
mmHg, and not going under any kind of physical 
activity taken into consideration.

However, patients with any other cardiac 
conditions, musculoskeletal disorders, hypertensive 
patients with blood pressure more than 140/90mmHg, 
patients on antihypertensive drugs and smokers were 
excluded.

Subjects then instructed to perform a warm up 
consisting of 5 minutes of static stretching and a set 
of light resistance exercise. Pretest measurements 
of blood pressure, heart rate, rate pressure product, 
mean arterial blood pressure was done. At this point 
each subject was evaluated for strength using a 
10RM value. Additional weight progressively added 
through 3-5 trials until the subject could no longer 
perform the lift for 10 repetitions.

Each subject performed 3 sets of upper limb 
exercise (Biceps brachii curl) and lower limb exercise 
(knee extension) using free weights followed by 30 
second rest between the sets. The load was assigned 
at 50% of the estimated 1RM for 15 repetitions. 
Immediately following the completion of sets subject 
was asked to sit in a quiet room. Measurements 
of blood pressure, heart rate, mean arterial blood 
pressure, and rate pressure product was taken 
immediately, after 5 minutes, and 15 minutes after 
the exercise. 

RESULTS

• Pre and post comparison is done with the help of 
paired t-test

• Between group  comparison is done by unpaired 
t-test

• A statistical test is said to be significant  if p-value 
of the test is <0.05

Table 1: Pre- post comparison for Group A:

Average improvements in BP, HR, MABP, and 
RPP were recorded as 3.2, 1.12, 1.052, and 332.8

Group-A
Average 
impro-
vement

t-value p-
value result

Blood 
pressure 3.2 2.873685

0.000 P<0.05 
sig

Heart 
rate 1.12 4.80196 0.000 P<0.05 

sig

Mean 
arterial
Blood 
ressure

1.052 2.847364
0.000 P<0.05 

sig

Rate 
pressure 
product

332.8 4.051361
0.000 P<0.05 

sig

Table 2: Pre- post comparison for Group B:

Average improvements recorded as 5.48, 2.48, 
3.956, 709.44

Group-B
Average 
impro-
vement

t-value p-
value result

Blood 
pressure 5.48 6.532456

0.000 P<0.05 
sig

Heart rate 2.48 4.112067 0.000 P<0.05 
sig

Mean 
arterial
Blood 
ressure

3.956 10.35914
0.000 P<0.05 

sig

Rate 
pressure 
product

709.44 8.433377
0.000 P<0.05 

sig

Table 3: Comparison between Group A and 
Group B:

Comparison between Group A and Group B 
shows p<0.05

The average difference more is considered to be 
be�er.

Average 
difference
(B)

Average 
diffe-
rence 
(A)

t- 
value

p-
value result

Blood 
pressure 5.48 3.2 1.635372 0.109 P<0.05 

sig
Heart 
rate 2.48 1.12 2.103205 0.041 P<0.05 

sig

Mean 
arterial
Blood 
pressure

3.956 1.052 5.465255 0.001 P<0.05 
sig

Rate 
pressure 
product

709.44 332.8 3.20333 0.002 P<0.05 
sig
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DISCUSSION

Previous work of resistance exercise 
demonstrated changes in blood pressure for different 
body segments in normotensives and borderline 
hypertensive patients.

Present study extends the correlation between 
hemodynamic predictors such as heart rate, blood 
pressure, mean arterial blood pressure, and rate 
pressure product in normotensives and in borderline 
hypertensive patients after a single bout of resistance 
exercise. The effect of resistance exercise on recovery 
blood pressure is not well understood compared 
to aerobic exercise. It has not been the first choice 
for physical activity but should be incorporated 
into a training program since this promotes cardiac 
responses within safe limits. Present study also seems 
to produce modest and safe improvement on acute 
cardiac responses in both the groups.

The overall effect of present resistance training 
was an average improvement of blood pressure, 
5.48mm Hg (P<0.05) in group B compared to an 
average improvement of  blood pressure, 3.2mm Hg 
(P<0.05) in group B which goes in accordance with 
the studies where after an acute resistance training 
session induces post exercise hypotension in healthy 
and hypertensive individuals (Cardoso et al.,2010) 
and this effect occur in both systolic and diastolic 
blood pressure measurements (Fisher et al.,2001), also 
showed an average improvement of mean arterial 
blood pressure of 3.956mm Hg(P<0.05) in group B 
compared to 1.052mm Hg(P<0.05) in group A. There 
is a post-exercise trough in blood pressure associated 
with the sudden termination of heavy resistance 
weight training with systolic and diastolic pressures 
dropping more than 20 mmHg below normal resting 
levels (Hill et al.1989.)

At the onset of resistance exercise, the vascular 
component of active muscles increases by dilation of 
local arterioles due to local factors which is related 
to tissue metabolism that acts directly on smooth 
muscles arterioles and sphincters. This in turn adjusts 
muscle’s metabolism needs and force output. Decrease 
in oxygen supply to tissues and accumulation of 
metabolites causes stimulation of vasodilatation 
in cardiac and skeletal muscles, accompanied by 
increase in blood flow, nitric oxide, carbon dioxide, 
acidity and adenosine.18-23 Presence of nitric oxide 
serves as an important molecule to facilitate dilation 

of blood vessels and decrease vascular resistance, 
deficiency of which causes clinical hypertension.24-27

Heart rate showed an average improvement of 
2.48 bpm(P<0.05) from group B compared to 1.12 
bpm(P<0.05) in group A which goes in accordance 
with the study of circuit weight training at an 
estimated 40 to 60% of maximal voluntary contraction 
yielded lower peak heart rates and systolic blood 
pressures (Vander et al.,1986). If there is  increase in 
heart rate during resistance exercise sets observed 
in normotensive group than it is associated with a 
stimulus on mechano and metabolic receptors in 
skeletal muscle, promoting sympathetic discharge on 
the cardiovascular system, and direct effect of plasma 
adrenalin on the heart.28

An average improvement of rate pressure 
product seen as 709.44(P<0.05) in group B compared 
to 338.2(P<0.05) in group A. The lower peak rate 
pressure product during lifting suggest that 
myocardial oxygen demand is less during dynamic 
resistive lifting than during treadmill (Featherstone 
et al., 1993) because it has limited time for the heart 
rate and systolic blood pressure to respond during 
one repetition.

 Normally, heart rate response is lower during 
low to moderate resistance exercise compared 
to aerobic and may not truly reflect stress on 
myocardium, rather it is potential elevation in systolic 
blood pressure and may contribute to increase in 
rate pressure product. Lower the heart rate limit, 
lower will be the rate pressure product.29 According 
to one of the study findings the decrease in heart 
rate is mediated by both branches of the autonomic 
nervous system. Initial decrease is mediated by 
parasympathetic reactivation and later continued as 
sympathetic withdrawal. In this context it implies 
that resistance exercise increases vagal tone more 
than parasympathetic modulation.30, 31

CONCLUSION

From the present study it was concluded that 
resistance training produced improvement in 
acute cardiac responses in both normotensive and 
borderline hypertensive groups but when compared, 
average improvement was more significant in 
borderline hypertensive group thus can be included 
in the management of hypertension.
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FUTURE RECOMMENDATION

• Long term studies are needed to delineate 
the role of acute and chronic resistance exercise in 
achieving healthy levels of resting blood pressure in 
borderline hypertensive patients.
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The Effect of Nerve Branch Stimulation in Adjunct to 
Conventional Treatment on C6-C7 Obsteric Brachial Plexus 

Injury: a Case Report

Jeyanthi S

MPT(Ortho), Assisstant Professor, Amar Jyoti Institute of Physiotherapy, Delhi

ABSTRACT

Background: Obstetric brachial plexus injury (OBPI), is unfortunately a common injury in newborn 
children. Incidence varies between 0.15 and 3 per 1000 live births in various countries. Although 
spontaneous recovery is known, there is a large subset which does’t recover and needs proper 
intervention. Objective: This case report describes the use of adding electrical stimulation at the 
level of nerve branch in order to improve the motor and functional  performance of a OBPI patient. 
Case description: The child sustained shoulder dystocia during birth, Mother was taught to do few 
stretching exercise, no improvement found so parents decided to take regular Physiotherapy. During 
initial assessment at 5th month, patient had major motor weakness at elbow,forearm and wrist. MRI 
was done which revealed C6-C7 nerve root avulsion injury, Neurologist advised to take Physiotherapy 
for 3months.Patient received electrical stimulation(ES) for muscles such as deltoid,supraspinatus,bice
ps,wrist & finger extensors and inaddition to this patient received ES at nerve branch level of brachial 
plexus and stretching exercises & facilitatory techniques for five days/ week to activate the targeted 
muscle groups. Results: The patient was assessed every three months until the age of 2 years with 
Toronto active movement scale of clarke and curti & The Mallet score for motor and functional activities 
respectively. The patient showed good prognosis. Conclusion: Nerve branch electrical simulation in 
adjunct to conventional treatment improves the motor and functional activity of OBPI patient. The 
author concludes that physical therapy may have an important role in the management of OBPI.

Keywords: Obsterics brachial plexus injury, Nerve branch stimulation,Toronto active movement scale,
Mallet score.

INTRODUCTION

Obstetric brachial plexus injury (OBPI), 
also known as birth brachial plexus injury, is 
unfortunately a common injury in newborn children. 
Obstertrics brachial plexus injury is a paralysis 
involving the muscles of the upper extremity that 
follows mechanical trauma to spinal roots of C5 
to T1 during birth.1Incidence varies between 0.15 
and 3 per 1000 live births in various countries.1 

Spontaneous recovery is reported, but varies from as 
high as 90% to as low as 30%.1,2-9   Foetal cause includes 
Macrosomia,Breech presentation.10  Maternal causes 
includes Diabetes in pregnancy, Shoulder dystocia, 
Small stature/cephalopelvic disproportion, Primi or 
multiparity, Prolonged second stage of labour.10

The generally accepted mechanism in cases of 
shoulder dystocia is traction to the neck caused by pull 
of the obstetrician's hand or instruments like forceps or 
vacuum. The neck on the side of the anterior shoulder is 
stretched and causes a "strain" on that side of brachial 
plexus, causing a varying degree of injury.11  

There are three different kinds of lesions

• Neuroma in continuity: This represents a 
postganglionic rupture, i.e. a Sunderland type 2, 3 
or 4 injury which is healed with fibrosis and some 
axons may be a�empting to go across the scar tissue. 
Occasionally, it is a conducting neuroma with useful 
function.

• Rupture: This is a postganglionic 
neurotomesis, i.e. Sunderland type 5 causing a 
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separation of proximal and distal ends often bridged 
by scar tissue.

• Avulsion: This is a preganglionic 
lesion showing avulsed ganglia in the neck or a 
pseudomeningocoele.12-21

The symptoms of OBPI involve muscle atrophy 
and vasomotor and tropic changes.33  Clinical 
examination and electrophysiological findings can 
give adequate evidence of the status of the plexus and 
the indication for surgery.13-21  CT myelography,MRI 
was the gold standard to decide on root avulsion in 
adult palsy.13-21

It was generally agreed that a lack of antigravity 
biceps function at 3 months is an indication for 
surgery in C5C6+/–C7 lesions.22 In cases where there 
is visible biceps contraction but triceps co-contraction 
preventing elbow flexion, or biceps being 2+ but not 
really 3, etc., we can wait and watch with/without 
botox to triceps up to 6months.22 Conventional 
treatment such as physiotherapy & occupational 
therapy also plays an important role.22 Primary or 
secondary surgeries is also performed.22

Objective: This case report describes the use of 
adding electrical stimulation at the level of nerve 
branch in order to improve the motor and functional  
performance of a OBPI patient. 

Case Description- History & System Review:

The case study is of an infant who had obstetrics 
brachial plexus injury.After ge�ing the wri�en 
consent form signed by the parent the infant was 
included in the study.The infant was 5 month with 
very few movement available at left shoulder,elbow 
and no movement at wrist and fingers.The mother 
had secondary infertility, she underwent treatment 
for her hormonal disturbances for nearly two years, 
after which she conceived & she did’t had a pleasant 
pregnancy. As she had blood spo�ing through 
vagina, she was asked to take bed rest from 45th day 
of her pregnancy. The mother had a normal vaginal 
delivery, during which the child sustained shoulder 
dystocia. Child  had a birth weight of 4 kg,The child 
was taken to a nearby renowned hospital at the 
end of 1month, where the mother was taught to do 
few exercise, which includes wrist & finger flexors 
stretching; passive movements for all shoulder & 
elbow movements. The mother did that for 5 months, 
no improvement was observed, so the Parent’s decided 

to take regular Physiotherapy. After initial assessment 
at Amar Jyoti Institute of Physiotherapy, Patient was 
referred to neurologist, followed by which MRI was 
done which revealed C6 -C7 nerve root avulsion 
injury. Neurologist advised to take Physiotherapy 
for 3 months. The infant took physiotherapy 
treatment 5 days/week. Gained antigravity biceps 
function which is the good indicator for C5C6+/ -C7 
nerve root recovery, neurologist advised to continue 
Physiotherapy. Patient continued physiotherapy for 2 
years. Every 3 months child was assessed with Toronto 
active movement scale & mallet score, which showed 
improvement in motor & functional activities. Child 
was also assessed with NCV & EMG studies at the 
end of 1 year & 2 year which showed improvement in 
nerve conduction velocity & in muscles recruitment.

INTERVENTION

Patient received electrical stimulation to prevent 
muscle atrophy & to increase limb awareness.24,25 
Muscles such as deltoid,supraspinatus,biceps,supin
ator,wrist & finger extensors and in addition to that 
at nerve branch of  brachial plexus i.e.at axilla(Fig 1) 
is stimulated. Indirect method of stimulation23 given 
where inactive electrode placed at nape of the neck & 
active electrode at therapist index finger at MCP level 
& index finger of therapist in turn placed on motor 
points of muscles & at nerve branch of brachial plexus. 
Patient position for nerve branch of brachial plexus 
stimulation is shoulder abducted to 900,externally 
rotated, elbow flexed to 900. Intermi�ent Galvanic 
current at pulse duration 100ms, rectangular pulse, 
30 maximal muscle contraction in groups of 10 with 
1 min rest in between groups, 90 moderately strong 
contraction for nerve stimulation & 1 min interval 
between groups of 30 contractions23.

Stretching exercises for wrist & finger flexors is 
provided to increase joint flexibility.

Passive movement for shoulder & elbow given 
to prevent stiffness. It is given at a frequency of 2-
3times/day; 10 repetition in all motion.24 Advised 
Night splint to prevent further deformities or to 
initiate movements24,25

Early motor training reinforced to encourage 
effective movements and to prevent any substitute 
movements.24Active movements and strengthening 
are facilitated through age appropriate developmental 
activities initially in Gravity eliminated positions 
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and advanced to Against gravity positions.24 While 
facilitating motor behavior, Concentrated on short 
leverage, eccentric contraction then concentric 
contraction. Tactile stimulation is provided by using 
different textured materials, vibration and brushing 
techniques to increase the sensory awareness of 
the affected arm.24,25 Joint compression and weight 
bearing exercises added to facilitate proprioceptive 
input and isometric muscle cocontraction.24,25

Encouraged bimanual activities to prevent the 
neglect of the involved extremity which will lead to 
further complications or deformities and to prevent 
disuse.24,25Strength and coordination are increased  
actively by using a variety of developmentally 
appropriate activities and specific functional skills.24,25  

The activities of daily living and the fine movements 
are facilitated.24,25

Figure 1: Nerve branch of brachial plexus 
stimulation. Figure 2:extensor digitorum 
musclestimulation

OUTCOME

The infant was assessed with Toronto active 
movement scale of clarke and curti26 & The Mallet 
score. 27

      Toronto active movement scale of clarke and 
curti 

With gravity eliminated:

No contraction - Grade 0
Contraction without movement - Grade 1
Movement <1/2 of ROM - Grade 2
Movement >1/2 of ROM - Grade 3
Full movement - Grade 4
Against gravity:
Movement <1/2 of ROM - Grade 5
Movement >1/2 of ROM - Grade 6
Full movement - Grade 7 

Mallet score: grade 1- no movement; grade 4- 
normal movement.

Table 1: Upper extremity evaluation by Toronto 
active movement scale.

MOVEMENT

Age of infant

5 
months

8 
months 1 year 2year

Elbow 
flexion(Biceps)

Grade 
1 Grade 4 Grade 

6
Grade 
7

Wrist & finger 
extension

Grade 
0 Grade 1 Grade 

3
Grade 
6

Extensor 
indices

Grade 
0 Grade 3 Grade 

5
Grade 
6
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Table 2: Upper extremity functional evaluation by Mallet score.

Movements
Age of month

5 months 8 months 1 year 2year

Shoulder abduction Grade 1 Grade 2 Grade 3 Grade 4

External rotation Grade 1 Grade 1 Grade 2 Grade 4

Hand to head Grade 1 Grade 1 Grade 2 Grade 4

Hand to back Grade 1 Grade 1 Grade 2 Grade 3

Hand to mouth Grade 1 Grade 1 Grade 2 Grade 4

DISCUSSION

OBPI has seen a renaissance since the 1980s. 
Amongst the roots C5,C6  is most commonly injured. 
In a study by Gilbert et al, C5, C6 was damaged in 
46.5% and C5, C6, C7 in 28.9%. All roots were damaged 
in 24.5% of which almost all were avulsions.28 Our 
subject had C6-C7 brachial plexus injury.

It is agreed that expert consultation in neonates 
gains more importance, early diagnosis and follow-
up and the need for quick decision about treatment 
is mandatory. For making quick reliable decision 
Mallet's score and the Toronto AMS are used in this 
study. Capek et al. had concluded that both these 
scores are reliable for documenting upper extremity 
function in OBPI patients.29

Oakfor et.al. suggested that electrical 
stimulation may be preferred to conventional 
approach in the course of rehabilitation for an early 
resolution of function in Erb’s paralysis. Facilitated 
psedoneurofibrils formation/collateral conduction is 
observed due to electrical stimulation.30

Zhou J et al, used Nerve and muscle electrical 
facilitation techniques to treat the brachial plexus 
injury.  The stimulation can excite the denervated 
muscles, speed up the regeneration of nerves, and 
make the function of nerves be�er by activating the 
central nervous system. The long-term treatment 
of low-frequency electrical therapy help the motor 
center to stimulate the paralysed muscle and recover 
from the peripheral nerve injuries. Their research 
shows that comprehensive rehabilitation is sure to 
promote the nerve regeneration, prevent muscular 
atrophy, and extend the muscle strength and range 
of every joint including shoulder, elbow, wrist and 

fingers.31

The study aimed at stimulating brachial plexus 
at axilla level as

• There is Low threshold limit of skin in axilla 
& low impedence level.32

• It is an effective site which is chosen by 
anesthetist for axillary block.32 

•  Chosen by anesthetist to find out the nerve 
root with stimulator.32  

• Stimulation at this point provides Maximum 
effect to improve distal and proximal neuronal firing 
rate.33, 34

• For upper extremity pain modulation, 
axilla is chosen for percutaneous implantation of 
electrodes.36,37 

Hence the author suggest to choose this site for 
nerve branch stimulation.

Limitation of this study: It did not target at 
nerve branch stimulation alone, moreover the study 
targeted at all possible ways to recover the patient.

CONCLUSION

The study concludes that electrical stimulation 
at nerve branch level in adjunct to conventional 
physiotherapy will helps in the resolution of upper 
extremity function and gaining early active movement 
especially biceps & wrist and finger extensors which 
are the predictors of prognosis in infantile brachial 
plexus lesion.

The author recommends to include nerve branch 
electrical stimulation into rehabilitation of children 
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with brachial plexus injury and also recommends 
to conduct a randomised controlled trial in OBPI 
children using these treatment stratergies.
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ABSTRACT

Background: We aim to investigate whether the direct application of pressure by sphygmomanometer 
has any effect on spasticity levels in post stroke hemiplegic patients.

Materials and Method: We studied 30 patients who sustained first ever ischemic stroke. Patients were 
randomly allocated to the “Direct application of pressure through sphygmomanometer group” and 
“Control Group”. After relaxing in a supine posture for 10 min, subjects received the interventions for 
10 min with rest intervals. The Modified Ashworth Scale scores were recorded before and immediately 
after each intervention.

Results: Both the DAPS group and the Control  group showed no significant changes in Modified 
Ashworth Scale scores between the groups but there was a significant decrease in spasticity levels 
within the DAPS group. The Groups had an immediate reduction in the tone till the time therapy is 
given, but after the pressure is removed, there was again increase in the tone of the muscles of upper 
limb.  

Conclusion: The direct application of pressure by sphygmomanometer had no change in the levels of 
spasticity in post stroke hemiparesis patients.
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Corresponding author:
Satish Sharma
Lecturer, I.T.S Paramedical College, Muradnagar, 
Ghaziabad, U�ar Pradesh
E-mail: satishsharma@its.edu.in
Phone. No.: 09868365699

INTRODUCTION

Stroke is an event caused by the interruption of 
the blood supply to the brain, usually because a blood 
vessel bursts or is blocked by a clot. This cuts off the 
supply of oxygen and nutrients, causing damage to 
the brain tissues.1 It is a major public-health burden 
worldwide.2 

Damage to the pyramidal tract and its 
accompanying para-pyramidal (corticoreticulospinal) 
fibers gives rise to the upper motor neuron 
syndrome.3 Spasticity has generally been assessed 

clinically through physical examinations using 
measures such as the Modified Ashworth Scale 
(MAS)5, Tardieu scale6, Pendular test7 etc. The effects 
of different treatments of muscle spasticity such 
as stretching8, weight bearing9, joint positioning10, 
electrical stimulation11, oral medications12, shock 
wave therapy13, ultrasound therapy14, cryotherapy15, 
vibration16 have been examined. 

Pneumatic pressure has been used in treating 
various medical, neurological and orthopedic 
conditions. MC Knight and Schomberg18 tried 
pneumatic pressure using air splints in the treatment 
of rheumatoid arthritis and noted that air pressure 
resulted in reduction of pain, stiffness and swelling 
of hands and increase in the range of motion of the 
affected joints.

Spasticity is a common problem among stroke 
patients requiring rehabilitation. Pneumatic pressure 
applied through air splints were found to be useful in 
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reducing the excitability of spinal motor neurons after 
the stroke19. Similarly Robichaud and Agostinucci 
observed that circumferential pressure applied with 
air splints decreased alpha motor neuron excitability 
among patients with spinal cord injury20. But this effect 
lasted only as long as the pressure was applied.

Therefore in this study we introduced 
pneumatic pressure in treatment protocol rather 
as splint in conservative management by using 
sphygmomanometer.

 There are studies showing that application of 
pressure by the application of sphygmomanometer 
helps in spasticity. Purpose of this study is to know 
whether pressure has any effect on reducing tone and 
extensibility of limb.

METHOD

Study Design and Patients: 30 post stroke 
hemiparitic patients were selected on the basis of 
inclusion and exclusion criteria and were randomly 
assigned into 2 groups i.e. direct application of 
pressure stimuli (DAPS) group and control group. 
Inclusion criteria were as follows: Post stroke Middle 
Cerebral Artery lesion patients, onset of stroke > 4 
weeks, both male and female patients, age: 30 – 60 
years, increased muscle tone of the affected upper 
limb biceps brachii muscles (MAS score ≥1),Receiving 
no stimulant or relaxant medications (including 
anti- spasticity and anti- convulsion medications, 
and pharmacological injections), no peripheral 
nerve injury, no history of any other neurological 
problem like head injury, is able to follow and obey 
commands. 

Exclusion criteria were Folstein MMSE score 
below 23, severe aphasia, dementia, any hearing/ 
visual problems. Stroke diagnosis was based on 
computed tomography (CT) or magnetic resonance 
imaging (MRI), as well as neurological functions. The 
study was conducted without altering the existing 
medication regimes of the patients. MAS score, was 
recorded before (pre) and immediately after (post) 
interventions. 

Procedure: After relaxing for 30 min in the supine 
posture, subjects received the interventions for 10 
min. The subjects in the DAPS group receive pressure 
through using sphygmomanometer, the B.P cuff was 
tied on the biceps brachii muscle belly and pressure  
was applied relatively to the patient diastolic pressure 

and systolic pressure which are checked before 
the starting of the treatment protocol. There by the 
approximation of the value of pressure applied is 
80 MMHG aiming for the extension of elbow and 
supination of wrist. The pressure is given with 
regular interval gaps of 1 minute with completion of 
process of one set having 10 repetitions along with 
hold time of 5 minutes21. This process is carried for 
10 sets in one session of treatment. Daily two sessions 
of treatment were given. The subjects in the control 
group received conventional physiotherapy only but 
no pressure application by sphygmomanometer was 
given. 

In both the groups, spasticity was assessed by 
using Modified Ashworths Scale before and after the 
intervention.

MEASUREMENT OF MUSCLE TONE

The extent of spasticity was measured using the 
Modified Ashworth Scale (MAS) for the biceps brachii 
and wrist flexor muscles. The MAS is an established 
and reliable instrument, which uses a 6-point scale to 
score the average resistance to passive movement for 
each joint. To facilitate data analysis, the MAS scores 
(0, 1, 1+, 2, 3 and 4) were assigned numerical values 
designated as “computed MAS scores” (0, 1, 2, 3, 4 
and 5, respectively). Changes in MAS scores were 
calculated by the subtraction method.

ETHICS

The procedures in the present study were 
in accordance with the ethical standards of the 
responsible commi�ee. Patients were given 
information saying that participation was voluntary 
and that they could choose not to participate at any 
time without having to give a reason 

DATA ANALYSIS

A pre- test, post- test experimental control group 
design was used for the study. Data was tabulated on 
master chart. Statistical analysis was performed using 
SPSS 16.0 version software. Man Whi�ney –U test test 
was used for between group analysis of Age and MAS 
pre and post. Independent T test was use for within 
group analysis of pre and post for all groups. Mean 
difference between the pre and post was calculated 
and further analysed to find out which of the group 
i.e. Group A and Group B is be�er. Significance level 
was set at P<0.05.
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RESULTS

Statistically significant differences were observed 
within pre and post reading of MAS between DAPS, 
but non significant differences were observed within 
the control group for pre-post of MAS.

Pre and post analysis for MAS was done by Man 
Whitney -U test. 

Figure 1  showing Pre post analysis of MAS for 
both groups

Statistically non significant differences were 
observed between post and post reading of DAVS 
and control group

 Figure 2: showing post- post analysis of MAS 
for both groups

DISCUSSION

We compared the efficacy of pressure application 
using blood pressure cuff with that of conventional 
physiotherapy in reducing the spasticity of post 
stroke hemiparitic patients using randomized 
controlled methods. Changes in spasticity were 
assessed with MAS scores. Our result shows no 
significant improvement in the MAS scores between 
DAPS group and control group but within group 
analysis, the DAPS group improved significantly 
after pressure application. Whereas no change was 
there in control group.

We used modified Ashworths scale to assess 
spasticity (M.A.S: Bohannon and Smith 1987, Wade 

1992, Engsberg et al.1996). Spasticity was reduced 
after the intervention in the DAPS group but not in 
control group. One reason of spasticity reduction 
may be associated with tonic pressure reflex. DAPS 
treatment is intended to apply multiple pressure 
stimuli simultaneously to the fully stretched spastic 
muscles of upper limb. The stimuli initially produce 
intense contraction (known as TPR) of the spastic 
muscles. After a continuous application of pressure 
stimuli on the muscles, the spasticity levels got 
reduced which can be justified by the previous study 
done by A.B Tally, K.P.S Nair, T.Murali17. 

Spasticity level reduction can be due to activation 
of golgi tendon organs which causes autogenic 
inhibition which is justified in previous studies 
done by Johnstone et al 1983,Poole and Whitney et 
al 1990 in which they explained that thermal and 
pressure application reduce stimulation of thermal 
and tactile receptors which show  a rapid adaptation 
to stimuli22,23. This then decrease excitability of 
intermediate neurons and motor neurons and increase 
sensorial input. It is claimed that autogenic inhibition 
is ensured by the activation of Golgi tendon organs. 
Which resulted in increase stability facilitates motor 
development and improves normal motion pa�erns.

Decrease of spasticity is also because the impulses 
are given directly on cuteaneous receptors which 
directly influence motor neurone excitability in the 
spinal medulla or indirectly by reticular formation. 
Neutral heat and pressure applications decrease the 
excitability of thermal receptors and tactile receptors 
which slow a rapid adaptation to the stimuli. 
Therefore they decrease the excitability levels of both 
interneuron and motor neurons which is justified in 
previous studies done by Johnstone et al 1983 and 
Barnard et al 198424.  

Reduction of spasticity can be increase in 
temperature. Skin temperature can be elevated by 
friction between the blood pressure cuff and skin22. 
This can cause relaxation of muscular and other soft 
tissues but also to a decrease in gamma afferent fiber 
activity that would lead to a decrease in impulses 
from the muscle spindles with a consequent inhibition 
of impulses to the alpha fibres6. 

There was no change in the spasticity level as 
measured by the Modified Ashworths Scale as only 
conventional physiotherapy was given to the groups 
wherein stretching and techniques based on Bo bath 
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approach was given. Several limitations of the present 
study should be acknowledged. First, it included 
only a small number of participants, therefore future 
studies with a larger number of participants are 
needed to confirm our results. Samples included were 
only post stroke hemiplegic patients, therefore results 
cannot be generalized to person outside the sample 
population. Secondly, only assessments for spasticity 
motor function, activity limitation were made in this 
study, thus future studies should evaluate changes 
in quality of life to explain the contribution to stroke 
rehabilitation. 

FUTURE RESEARCH

• Larger number of sample size should be 
included to confirm our results and generalize the 
results to population outside our sample population.

• Quality of life, activity limitations and motor 
functions should also be assessed for the patients.

CONCLUSION

The present study provide good evidence of 
anti spastic effect of direct application of pressure 
stimulus in post stroke hemiplegic patients
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ABSTRACT

Introduction: Tight hamstrings can lead to injury which can be frustrating because of pain, healing can 
be slow, and the incidence of reinjures is high. 

Aim: To evaluate the immediate effects of Mulligan bent leg raise (BLR) technique on hamstring 
flexibility in healthy subjects.

Method: A cross-over study was conducted on a sample of 30 male and female aged 20-30 years 
with mechanical low backache and hamstring tightness, by criteria of Active knee extension range< 
20degrees. Subjects having low backache with radiculopathy, prolapsed intervertebral disc were 
excluded. On day 1- Group A was given BLR technique first and Proprioceptive Neuromuscular 
Facilitation stretching Contract-Relax (CR) method was given to Group B. The next day Group A was 
given Proprioceptive Neuromuscular Facilitation stretching Contract-Relax method first and BLR 
technique was given to Group B. Hamstring Flexibility was measured as Active Knee Extension Range 
of motion using goniometer and Visual Analogue Scale was used for pain intensity.

Result: Mean(±SD) 49.833(±9.428) for Pre ROM and that of Post ROM for BLR is 39.0667(±9.179), CR 
is 43.133(±9.073). Paired t- test was applied for pre and post ROM. Independent samples t-test was 
applied to analyze ROM between the groups given BLR and CR technique. There was significant 
difference between pre and post ROM (p<0.01) in both the groups and between the groups. 

Conclusion: There is a significant immediate effect of BLR technique.

Keywords: Bent leg raise technique, PNF stretching Contract-Relax, hamstring flexibility Goniometer, Active 
knee extension

INTRODUCTION

Mechanical low back pain accounts for 97% of 
cases, arising from lumbar spinal structures such as 
bone, ligaments, muscles, discs, joints, nerves, and 
meninges. 1

Causes of mechanical low back pain are mainly 
poor posture, dysfunction syndrome- spondylolysis 
derangement syndrome- deformity kyphosis, 
scoliosis.2

Back pain in the absence of progressive neurologic 
deficits and other underlying nonmechanical causes 

may be treated conservatively, with specific emphasis 
on maintaining activity levels and function.1

Tight hamstrings can lead to injury and having a 
hamstring injury can be frustrating because of pain, 
healing can be slow, and the incidence of reinjures is 
high.3 Hamstring originates from pelvis (i.e. ischial 
tuberosity) and it ends below knee joint. So, the 
subject with low backache may have hamstrings 
tightness.4

It has been suggested that improving straight leg 
raise (SLR) mobility reduces the degree of impairment 
in low back pain (LBP). Unfortunately, there is no 
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research evidence to support these conjectures. In 
addition, it has become increasingly recognized, that 
mobilization has a place to play in the management of 
LBP.Hence physiotherapists use a range of different 
approaches to manage LBP.5

Various studies in the past have recommended 
passive stretching to manage hamstrings tightness 
as it is safe to use and its effectiveness is well 
documented. Studies on other stretching techniques 
like Proprioceptive Neuromuscular Facilitation (PNF) 
or ballistic stretching in athletes also provide enough 
insight into the methods available for improving 
hamstring flexibility.6, 7, 8

There are many variations of PNF stretching. The 
contract-relax (CR) method is a technique that uses 
a maximum voluntary isometric muscle contraction 
(MVIC) followed by relaxation. CRPNF stretching 
using submaximal contractions is just as beneficial 
at improving hamstring flexibility as maximal 
contractions, and may reduce the risk of injury 
associated with PNF stretching.8, 9

So there is a need to study immediate effect of 
Bent leg raise technique on hamstring flexibility in 
subjects with mechanical low backache and compare 
the effect with CR PNF. 

METHODOLOGY

A cross over study with convenience sampling 
was conducted on 30 subjects at SBB College of 
physiotherapy, Ahmedabad. Subjects 20-30 years old, 
males and females with mechanical low backache 
with hamstring tightness measured as active knee 
extension lack >20° in 90-90 position were included.

Subjects having low backache radiating to lower 
limb or with, prolapsed intervertebral disc were 
excluded. Subjects with low backache with hamstring 
tightness were evaluated. They were explained about 
purpose of study and after their informed consent, 
intervention was given to them. Subjects were 
randomly divided into two groups using envelope 
method.

On day one Group A was given BLR technique. 
The next day PNF stretching contract-relax (CR) 
method was given to them. Group B was given 
Contract Relax technique on day one. The next day 

BLR was given to them. 24 hour wash out period was 
kept between the two interventions.

For BLR technique subject in supine. Therapist 
place subject’s flexed knee over her shoulder and 
now subject have to push therapist with his leg and 
then relaxes. At this point therapist push subject’s 
bent knee up in the direction of therapist’s shoulder 
on the same side within painfree range. If it is painful 
alter the direction by taking patient leg more medially 
or laterally. Sustain this stretch for five seconds and 
then lower the leg to the bed. With the bent knee over 
therapist shoulder include a traction component with 
this technique. Give three repetitions.  

For CRPNF technique subject in supine at 45º 
hip flexion.  With the right leg restrained at the 
midthigh and ankle, therapist passively moved the 
lower leg through knee extension until the stretch 
in the hamstrings began to feel and ask the subject 
to perform a maximal isometric contraction with the 
hamstring muscles for six seconds, followed by 10 
seconds of relaxation. During this the therapist slowly 
the leg further till the same level of discomfort was 
felt. Give three repetitions.   

Hamstring Flexibility was measured by lack of 
active knee extension (AKE).Visual Analogue Scale 
score was used for pain intensity at back.

STATISTICAL ANALYSIS 

Data were analyzed with SPSS 20. Histogram 
showed normal distribution of data. So, paired t-
test was applied to compare the outcome measures 
before and after intervention within both groups. 
Independent samples t-test was applied to analyze 
the difference in change in outcome measure between 
both groups.

Level of significance was kept at 5%.
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RESULTS

TABLE 1: Comparison of Pre and Post intervention active knee extension ROM with both the 
techniques:

Pre-intervention 
ROM Mean (SD)

Post-intervention 
ROM Mean (SD)

Mean (SD) of 
difference in ROM t value p value

BLR 49.833
(±9.428) 

39.0667
(±9.179) 

10.633
(±1.629) 

37.592 <0.001

CR 49.833
(±9.428) 

43.133
(±9.073) 

6.700
(±1.118) 

32.801 <0.001 

TABLE 2: Comparison of change in active knee extension ROM between both the techniques:

Mean(SD) of difference in 
ROM BLR

Mean(SD) of difference in 
ROM CR t value p value

10.633
(±1.629) 

6.700
(±1.118) 

10.901 <0.001 

TABLE 3: Comparison of Pre and Post intervention VAS Score with both techniques:

Pre-intervention 
VAS Mean (SD)

Post-intervention 
VAS Mean (SD)

Mean(SD) of 
difference in 
VAS

t value p value

BLR 5.386
(±0.537) 

4.383
(±0.572) 

1.003
(±0.156)

35.130 <0.001

CR 5.386
(±0.537)

5.210
(±0.593)

0.176
(±0.179) 

5.393 <0.001 

TABLE 4: Comparison of change in VAS scores between both the techniques:

Mean(SD) of difference VAS 
with BLR

Mean(SD) of difference VAS 
with  CR t value p value

1.003
(±0.156)

0.176
(±0.179)

19.021 <0.001 

DISCUSSION

There was a statistically significant difference 
in knee extension ROM before and after giving BLR 
and CR technique. This could be due to increased 
hamstring flexibility after giving BLR and CR. There 
is statistically significant difference between pre and 
post VAS scores for pain in both the groups. 

In this study there is statistically significant 
difference in range of motion and pain with Contract 
relax technique but is less significant compared to 
BLR.

A previous study done to know immediate effect 
of BLR on individuals with hamstring tightness 
and low backache by Hall TM (2006).5  There was 
a significant increase in the range by 7° in the BLR 
group which may be clinically important. In addition 
there was a one-point reduction in pain, but no 
difference between BLR group and placebo group.5

In this study there is significant increase in range 
by 10° in BLR group and a one point difference in 
pain.

A study done by JB Feland and HN Marin (2004) 
to see effect of submaximal contraction intensity 
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in contract-relax proprioceptive neuromuscular 
facilitation stretching, They suggested that treatment 
group had significantly greater flexibility than the 
control group. 10

According to a study done by Yimen J et al 
straight leg raise angle increased by 25% after a four 
week stretching program at home.

Oves PL et al (2013) suggested that BLR 
group showed significant differences pre and post 
application of BLR technique on right side and 
comparisons were made between pre and post test 
scores for right side passive stretching group. 11

CONCLUSION

This study shows that in young adults with 
hamstring tightness there is significant improvement 
in hamstring flexibility by both Bent Leg Raise 
Technique and Contract-Relax Technique.

This study concludes that there is clinically and 
statistically more significant difference in immediate 
effects of Bent Leg Raise Technique compared to 
Contract-Relax on hamstring flexibility in subjects 
with low backache. 
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ABSTRACT

Background and Objective: In chronic low back pain (CLBP), thoraco-lumbar fascia is taut due to 
transversus abdominis dysfunction, resulting in altered lumbar curvature cause the diaphragm to fall 
at active insufficiency and thus reducing its capability of expanding the thorax. This inter-correlation 
of the muscles of the back, abdomen and thorax gives rise to study the relationship between chronic 
low back pain and chest expansion.

Methodology & Results: Thirty two subjects were recruited based on the criteria; their chronic low 
back pain (CLBP), Lumbar curve and chest expansion was assessed by Visual analogue scale (VAS), 
Flexi ruler and measuring tape respectively. Pearson Correlation was used to quantify the linear 
relationship between them. CLBP correlated negatively with chest expansion(r= -0.72, P< 0.01). 

Conclusion: Chronic low back pain (CLBP) demonstrated negative impact over chest expansion.
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INTRODUCTION

Chronic Low back pain results due to altered 
muscular length tension8. It is because of this 
alteration in loading of the muscle either in 
lengthened or shortened position of muscles namely 
transverse abdominis and thoraco lumbar fascia.  The 
contraction of the transversus abdominis which has 
its origin on the transverse processes of the lumbar 
vertebras pulls its origin points more anteriorly thus 
altering the lumbar lordosis, resulting in lengthening 
of the erector spini and increased tension in the 
thoracolumbar fascia. The lengthened erector muscle 

falls at active insufficiency and could not prevent the 
altered lumbar curve, noteworthy is the tension in the 
fascia that increases the load and stress on the back 
muscle thus opening the gates for the lumbar spine to 
further get altered 3,28. 

The taut thoraco-lumbar fascia and the other back 
muscle fall at either active or passive insufficiency 
thus resulting in approximation of lumbar spinous 
processes which results in altered lumbar lordosis21. 
This altered lumbar curvature cause the diaphragm 
to fall at active insufficiency and thus plummeting 
its capability of expanding the thorax14. This inter-
correlation of the muscles of the back, abdomen 
and thorax gives rise to the need of the study; to 
elucidate the relationship between chronic low back 
pain, Lumbar curve angle and chest expansion at 
xiphisternum level. 

METHODOLOGY

Participants: Out of 40 low back pain patients, 32 

DOI Number: 10.5958/0973-5674.2015.00074.X
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chronic LBP-patients (14 women and 18 men) were 
recruited from SKNMC& general hospital - outpatient 
physical therapy department Pune. Inclusion criteria 
were of: chronic pain LBP (>3 months) of age 
group-18–65 years, a diagnosis of non-specific LBP 
made by a physician, for which they had sought 
medical treatment and that, was of insidious onset, 
rather than the result of gross trauma. Patients with 
specific underlying pathology as cause of LBP such 
as neurological disease, lower limb musculoskeletal 
injuries, uncorrected visual impairment, previous 
spinal surgery, observable spinal deformity, a history 
of dizziness or falls, or had undergone intensive 
abdominal or back muscle training in the preceding 
three months or with primary respiratory diseases 
were excluded. A standardized checklist was used for 
the recruitment of the patients. In order to ascertain 
that no subjects with specific LBP entered the study, 
the study investigator re-evaluated using appropriate 
clinical tests.

INSTRUMENTATION

Lumbar curve angle Measurement- Patient 
is made aware of the procedure and adequately 
exposed. Markings are made on spinous process of 
L1 and S2 vertebra. Patient is asked to march 10 steps 
at place. Then le�ing the patient in standing position 
a flexi curve scale (30 cm) is molded along the spinous 
processes of vertebras between the cranial and caudal 
markings24, 27. With the help of the molded flexi curve 
scale the same curve is traced on a paper and ends 
are connected with a vertical line (L Value) as shown 
in Fig – 1. A midpoint of the curve is found and lines 
joining the midpoint (H Value) as shown in Fig – 2.  
The ends of the arc are drawn on both sides, angle 
between those lines is measured which is the lumbar 
curve angle using the formula 

Theta = 4 X [arc tan (2H/L)] 
Where [theta] represents the Lumbar curve

Chest expansion Measurement – Patient is made 
aware of the procedure and adequately exposed. 
Marking is made at the xiphisternum. With the help 
of a standard measuring tape, measurements are 
recorded once at the end of complete inspiration 
and other at maximum expiration placing the tape 
circumflexing the chest at xiphisternum level4, 26. 
Difference is noted in millimeters of three trials and 
the average was taken.

Procedure: After verbal and wri�en information 
had been given, the patients consented to participate 
in this study, which was approved by the Institution 
Ethical Commi�ee SKNCOPT Pune (Approval le�er 
Academic/2010/173).  Through physical examination 
was conducted on all participants aimed to meet the 
criteria of chronic low back pain. The  Chronic low 
back Pain participants rated their pain intensity by 
means of Visual Analog Scale(VAS) , an scale ranging 
from 0 (no pain ) to 10 (Maximum Pain). The lumbar 
curve angle and chest expansion were measured as 
described earlier.

DATA ANALYSIS

All the data were analyzed were using IBM SPSS 
20 software. Pearson correlation coefficients were 
used to quantify the linear relationship between VAS 
and the changes in the Lumbar curve angle and Chest 
expansion. An a priori alpha level of 0.05 was set to 
determine statistical significance. 

RESULTS

Out of 40 low back pain patients, 32 fulfilled 
the criteria of chronic low back pain (18 Males, 14 
Females). The descriptive data such as: age, Body 
mass index, VAS, Lumbar angle ()) and Chest 
expansion were tabulated in the Table – 1. Chronic 
low back pain (VAS) correlated negatively with chest 
expansion (r=–0.72, p<0.01), whereas with lumbar 
curve angle ()) and body mass index there was no 
correlation (Table -2). The Lumbar curve angle ()) 
correlated positively with chest expansion (r=0.726, 
p<0.01), but there was no correlation with body mass 
index (Table -3).

DISCUSSION 

In the present study, lumbar curve angle showed 
decreased angle for chronic low back pain (CLBP) 
patients which coincided with previous literature. 
A proposed mechanism is altered muscle activation 
ratio which results in stress over the posterior 
ligaments and muscles of the low back 11. Proponents 
of the flexion theory (Biomechanical Model Of 
lumbar curve) believe that a lumbar lordotic curve 
present in standing and si�ing will increase the 
compressive force or stress on the posterior portion of 
the disc. Thus promote posture that increases lumbar 
flexion which will in turn reduce the pressure on the 
posterior structures of the lumbar spine. 6, 11, 16
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A normal lumbar lordosis angle ranges from 
55 o to 65 0 in the erect standing posture2. A lumbar 
lordosis angle less than 550 is considered abnormal 
due hypolordotic posture which is a classical 
feature of chronic low back pain patients which 
were observed in our study2. In a hypolordotic 
lumbar spine posture, there is flexion of the lumbar 
spine motion segments with flexion of the lumbar 
segments, there is compression of the intervertebral 
disc anteriorly with resultant posterior displacement 
of the nucleus pulposus. The Zygapophyseal joints 
are in a closed –packed position with lumbar spine 
extension, therefore with hypolordotic lumbar spine, 
the zygapophyseal joint capsule and the posterior 
fibers of the annulus fibrosis of the intervertebral 
disc are also stretched. With a hypolordotic lumbar 
spine, there will be stretching of the lumbar spine 
extensors and the posterior lumbar ligaments. In 
contrast, there will be shortening of the abdominals 
which have direct impact over transverse abdominis 
and diaphragm17.

The findings of this study are consistent with 
what Akbari,Ghiasi and Hoseinifar found when they 
examined the relationship between spinal curvatures 
and BMI with low back pain. They found no 
significant difference between low back pain subjects 
with regards to angle of lumbar and thoracic spine1.

Similarly, Mousavi and Noubakhsh examined the 
difference between the lumbar spine angles of chronic 
low back pain subjects compared to asymptomatic 
subjects of low back pain. There was no difference in 
the angle of lumbar spine in low back pain subjects21.

In another study, Gumusstass, Koss, Ozddop 
and Sarikaya investigated the relationship between 
lumbar spine lordosis and low back pain in coal 
miners. The results of the study showed that 78% of 
Turkish coal miners presented with low back pain 
and that lumbar spine angle was not a determinant of 
low back pain9.

Body mass index has a good correlation 
with body fat percentage yet it is unsuccessful in 
distinguishing between body fat percentage and lean 
muscle mass. A high body mass index has shown to 
increase the lumbar spine lordosis due to the anterior 
translation of body mass. A high body mass index 
has also been correlated with low back pain. In this 
study however, majority of participants with chronic 
low back pain have hypolordotic posture who were 

either underweight or within normal range of BMI1. 
Yet, the degree of lumbar spine lordosis has not 
been correlated with incidence of low back pain. 
Risk factors for low back pain still remain vague 
consequently, changes in body mass index.    

In the present study decreased chest expansion at 
the Xiphisternum level were observed in non specific 
CLBP (VAS) showed altered Costo-diaphragmatic 
breathing.

Costo-diaphragmatic breathing was defined as 
normal breathing pa�ern 23, as it allows maximal lung 
expansion and therefore maximal gas exchange where 
diaphragm is the principal muscle for inspiration5, 
but evidence suggests it may also contribute to trunk 
stiffness and postural control 12. Also m. transversus 
abdominis is involved in both postural and 
respiration14.  Respiration has a continuous fluctuating 
effect on intradiskal pressure. These respiration-
induced intradiskal pressure changes may play a role 
in the nutrition and consequently in the mechanical 
behavior of the intervertebral disk 16. An appropriate 
thoracic expansion could therefore be very important 
in LBP-patients.  If the deep intrinsic (local) spinal 
muscles fail to provide optimal control of segmental 
motion, several compensatory mechanisms may 
occur. First, uncontrolled movement of the lumbar 
spine and/or pelvis may occur. Second, global muscles 
such as external obliques or rectus abdominis may 
be recruited to provide global control of the lumbo-
pelvic region. Also the diaphragm may be used to 
enhance spinal stability, thereby disadvantaging 
respiration (decreased diaphragmatic excursion or 
breathe holding) 17, 19, 21. 

LIMITATION OF THE STUDY AND FUTURE 
SCOPE OF STUDY   

On the basis of postural structural biomechanical 
model, there is no unique aspect that induces 
structural changes3. Chronic low back pain can be 
induced by lopsided life style such as improper 
ergonomics, and physical fitness, which were not 
addressed in this study. Further research with the 
use of electromyography is required, to analyze 
the relationship between diaphragm activity and 
postural muscle activation. Finally, prospective 
studies are needed, to determine the cause and effect 
relationship of these observations.
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Table -1 Descriptive Data of patients

Parameters Mean ± SD
Age (years) 44.23 ± 2.25
BMI ( kg/m2) 23.54 ± 2.26

Visual analog Scale 6.3 ± 1.18

Chest Expansion (mm) 12.5 ± 2.8

Lumbar Curve (º) 36.27 ± 6.82

Table-2 Table demonstrating relation among pain 
score, lumbar curve and chest expansion. 

Chronic 
low back 
pain 
predictors

Dependent 
variables

Correlation 
(r)

Significance 
(p)

VAS

BMI (Kg/m2) 0.207 0.273

Chest 
expansion 
(mm)

- 0.702 0.001**

Lumbar 
curve 0.176 0.146

Lumbar 
curve

BMI(Kg/ m2) 0.207 0.273

Chest 
expansion 
(mm)

- 0.702 0.001**

Figure – 1 : Flexi ruler method of evaluating lumbar 
curve angle

Figure – 2: Flexi Ruler Method – using deepest part of the 
curve as H value

CONCLUSION 

The results suggest that chronic low back 
Pain patients exhibit a negative impact over chest 
expansion which can be further investigated by 
electromyography studies.
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ABSTRACT

Objective: The present study investigated the effect of stabilization exercise on chronic pain and 
disability in patients with chronic low back pain.

 Methodology: A total of 122 patients (44 males, 78 females) with non-specific chronic low back pain 
(NCLBP) were recruited from Orthopaedic Clinic of Lagos University Teaching Hospital (LUTH), Idi- 
Araba and National Orthopaedic Hospital Igbobi, Lagos, Nigeria. They were assigned to four different 
groups (1, 2, 3&4) using computer generated numbers. Group 1 received stabilization exercise only. In 
addition to stabilization exercise, Groups 2 and 3 received Transcutaneous Electrical Nerve Stimulation 
(TENS), and massage therapy respectively. Group 4 was the control who received drug therapy only. 
Patients were assessed for pain severity and functional disability. 

Results: Patients in three groups (1, 2 and 3) recorded significant improvement in pain severity 
and functional ability following intervention (P<0.05). There was no significant improvement in the 
outcome measure parameters assessed in the control group. 

Conclusion: This study established that stabilization exercise only can be used successfully in the 
treatment of pain, functional disability in patients with NCLBP.

Keywords:  Lumbar, Multifidus, Massage, Stability, Transversus abdominis.

INTRODUCTION

Low back pain (LBP) is a highly prevalent 
problem and one of the main causes of disability 
in the society. The low back is susceptible to injury 
because it supports most of the body weight1. People 
with LBP and associated disability usually improve 
rapidly within weeks, nonetheless pain and disability 
are usually ongoing and recurrences are common2. 
It was reported that despite the large number of 
pathological conditions that can give rise to LBP, 85% 
of these are without pathoanatomical/radiological 
abnormalities3.  It is the non-specific LBP population 
which often develops into a chronic fluctuating 
problem with intermi�ent flares4. 

Skeletal muscles play an important role in 
the pathology of low back disorders. It is known 
clinically that excessive motion beyond the normal 

physiological limits, sometimes referred to as spinal 
instability, may result in chronic LBP5.

Available evidence suggests that spinal muscles 
provide stability and muscle recruitment pa�erns 
significantly affect loading on the intervertebral 
joints6. The complex loading pa�erns associated 
with activities of daily living, act on these structures 
and if unprotected, can expose spinal vulnerability, 
predisposing to musculoskeletal injuries, such as 
LBP7.

 Epidemiological research has focused primarily 
on the local stability system, which acts as a ‘corset 
like’ structure to tighten the waist, when the spine 
is in a loaded position8. It is the activation of the 
dynamic spinal support system that is exposed 
and which provides the basis for the concept of 
stabilization training8. Hodges et al.9 reported on the 
anatomical, biomechanical and neurophysiological 
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characteristics of Transversus abdominis (TrA) 
and Lumbar multifidus (LM), which are important 
components of the local stability system. Hence 
this study was designed to investigate the effect of 
stabilization exercise on chronic pain and disability in 
patients with chronic low back pain. 

METHODOLOGY

A total of 135 individuals (49 males, 86 females) 
with NCLBP between 24- 67 years of age were 
recruited for this study. They were recruited from 
Orthopaedic Clinic of LUTH, Idi- Araba, Lagos and 
National Orthopaedic Hospital 
Igbobi, Lagos, Nigeria. All 
patients included into the study 
were subjects with history of 
NCLBP with or without pain 
radiating to one or both lower 
limbs, and subjects whose clinical 
assessment indicates that he/she is 
suitable for stabilization exercise 
training.  Excluded from the 
study were subjects confirmed to 
be pregnant, subjects with specific 
LBP, subjects with medical or 
surgical conditions that might 
hinder exercise performance. 
Prior to the  commencement of the 
study the subjects’ demographic 
data such as age, gender, weight, 
height, occupation, marital status, 
and clinical history of LBP and 
baseline assessment of  pain 
severity and  functional disability 
was assessed using the visual 
analogue scale and Oswestry 
disability questionnaire. Informed 
wri�en consent was obtained by 
providing a consent form for the 
subjects to fill. Ethical approval 
was sought and obtained from 
the Health Research and Ethics 
Commi�ee of LUTH, Idi-Araba, Lagos. 

Of the 135 patients, seven were found ineligible 
for the study after screening and were therefore 
excluded. The eligible patients were randomly 
assigned to four groups using computer generated 
numbers. Each group had 32 patients from the 128 
eligible patients. Group 1 received stabilization 
exercise only. In addition to stabilization exercise, 

Groups 2 and 3 received TENS, and massage 
respectively. Group 4 was the control who received 
drug therapy only. However only 122 patients (44 
males, 78 females) age range 25-65 years completed 
the study. 6 subjects did not complete with reasons 
ranging from lack of effect, transportation problem 
and illness (Figure 1).

Subjects went through the protocol twice weekly 
for 8 consecutive weeks.  Post intervention assessment 
of pain severity and functional disability was done at 
end of 4th week and 8th week respectively. 

Figure 1: Recruitment and allocation of patients R:  
Randomization; Group 1: Stabilization exercise; Group 2: 
Stabilization exercise with TENS; Group 3: Stabilization 
exercise combined with TENS and Massage; Group 4: 
patients that received only drugs (control group).

STATISTICAL ANALYSIS 

Statistical package for social science SPSS version 
17 was used for statistical analyses. Summary of the 
socio demographic data was done using descriptive 
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statistics of mean and standard deviation. Kruskal 
Wallis test was used to analyse each outcome measure.  
A least significant difference post hoc analysis was 
carried out to determine the exclusively significant 
group in the outcome measure parameters. Wilcoxon 
test was used to compare baseline and 8th week 
values of the outcome measure parameters. Level of 
significance was set at p<0.05.

RESULT 
Demographic Characteristics of the Participants:  
The mean age of subjects in groups 1, 2, 3 and 4 were 
45.84 ± 9.95 years, 47.03±12.07 years, 44.57±11.82 years 
and 50.83±13.03 respectively. The four groups did not 
differ significantly in age and height (Table 1). 

KEY 
 X± SD           = Mean ± Standard Deviation         
 BMI          =  Body Mass Index 
GRP1- Group 1   = Stabilization exercise only
GRP 2- Group2    = Stabilization exercise with 
TENS
GRP 3- Group 3   =  Stabilization exercise with    
   TENS and massage
GRP4 - Group 4   =     Control
N                           =     Total subject population

Table 2: Outcome Measure parameters at Baseline, end of 4th Week and 8th Week

OUTCOME
MEASURE

GRP1
MEAN 
RANK

GRP2
MEAN RANK

GRP3
MEAN 
RANK

GRP4
MEAN 
RANK

H-Value p –value

(Pre- Rx)
Baseline

FD
Pain

59.97
      54.10

70.08
62.10

64.05
61.58

51.67
68.45

4.38
2.63

0.22
0.45

(Mid-Rx) End 
of 4th     Wk

FD
Pain

49.47
52.35

61.34
47.68

50.20
43.02

85.40
103.72

20.46
59.48

 0.01*
0.01*

(Post –Rx)  
End of 8th Wk

FD 
Pain

47.48
49.19

49.94
48.19

46.43
42.20

103.00
107.27

55.40
69.69

0.01*
0.01*

Table 1: Demographic Characteristics of the participants

All subjects         
X±SD
N=122

GRP1
X±SD
n=31 

GRP2
X±SD
n=31

GRP3
X±SD         n=30

    GRP4 
    X±SD
     n=30

     F p-value

Age (yrs) 47.06±11.84 45.84± 9.95 47.03±12.07 44.57±11.82 50.83±13.03 1.59 0.19

Height (m)       1.72 ± 0.10 1.71±0.89 1.71±0.98 1.71±0.10 1.75± 0.11 1.41 0.24

Weight (kg)    74.85±11.14 78.10±11.70 74.23± 14.16 75.83±9.31 75.27±7.91 0.72 0.54

BMI(Kg/m2)        25.45± 3.97 26.57±3.76 25.50±3.42 26.31± 4.47 24.81± 3.88 1.28 0.28

n                            =     Subjects in each group

Outcome Measure Parameters at Baseline, end 
of 4th Week and 8th Week Post- Intervention 

At baseline there was no significant difference for 
pain intensity and functional disability (FD) (Table 2). 
Least significant difference (LSD) post hoc analysis 
shows that the significance lies between group 1& 
4, groups 2 &4 and groups 3&4 post intervention 
assessment.

* Significant difference p< 0.05 

KEY 

X ±SD =  Mean ± Standard deviation 
GRP 1  =  Group 1 = Stabilization exercise only
GRP 2  =  Group 2 = Stabilization exercise with 

TENS
GRP 3  =   Group 3 = Stabilization exercise with 
TENS    and massage
GRP 4   =  Group 4 = Control
Rx  =  Treatment         
 H  =  Kruskal Wallis test
FD  =  Functional disability   
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Table 3: Within-Group Comparison of Parameter 
at Baseline and End of the 8th Week

OUTCOME 
MEASURE

PRE - Rx 
(BASELINE)
X±SD

POST 
- Rx (End 
of 8th wk)
X±SD

z- 
Value         

p – 
value

GRP 
1
n=31

FD
Pain

32.58±10.45  
6.26±1.34         

8.08± 8.15 
1.55±1.2
1                

4.86  
4.89             

 0.01*
0.01*

GRP2
n=31

FD
Pain

36.00±14.34
6.55± 1.46

8.29±7.67
1.48± 1.09

4.86
4.89

0.01*
0.01*

GRP 
3
n=30

FD
Pain

34.73± 15.03
6.53± 1.77

7.20± 5.79
1.20± 0.99

4.79
483

0.01*
0.01*

GRP 
4
n=30

FD
Pain

29.20±10.43
7.00±1.66

29.11±9.22
8.53± 9.10

0.17
0.43

0.98
0.66

Table 3:  Within-Group Comparison of Parameter at 
Baseline and End of the 8th Week

Table 3 shows the comparison of the mean 
score of all the outcome measures parameters at 
(pre-treatment) baseline and end of 8th week (post-
treatment) intervention among the groups. But, there 
was significant difference between pre- and post-
treatment intervention assessment for all the outcome 
measure parameters assessed within each of the 
groups except group 4 (control) (Table 3).

  * Significant difference at p< 0.05
KEY 

 GRP 1 =     Group1 =  Stabilization exercise only, 
 GRP2 =      Group 2 = Stabilization 
         exercise with TENS,
GRP3 =    Group 3 =  Stabilization exercise with TENS   
and Massage 
GRP4               =           Group 4 =  Control
FD                    =           Functional disability
Rx            =           Treatment
z                       =            Wilcoxon test

DISCUSSION

The result of the present study has shown that 
the use of stabilization exercise in the treatment of 
patients with non-specific chronic low back pain, 
reduce pain intensity and functional disability. 
Participants in the four groups were similar in age 
and physical characteristics; this suggests that all 
the groups were comparable. This observation is 
similar to the one made by  Hides et al. 10 who in 
their study on the effect of stabilization training on 
multifidus muscle cross-sectional area among young 
elite cricketers with low back pain reported that there 

was no significant difference in the age and physical 
characteristics of the groups that were studied. 

 There was a marked improvements in clinical 
outcomes (pain intensity and functional disability) in 
three of the study groups that is, stabilization exercise 
only (Group1), stabilization exercise with TENS 
(Group 2) and stabilization exercise combined with 
TENS and massage (Group 3). This finding shows 
that most physiotherapy modalities commonly used 
for CLBP are efficacious particularly when used in 
combination11. 

The findings that there was significant difference 
in  groups 1, 2 and 3 bu�ress the use of combination 
therapy in the management of patients with CLBP.  
However this study shows that stabilization exercise 
alone is effective in the management of patients 
with CLBP.  This was supported by the findings of 
Kofotolis et al.12, who in their study on the effect of 
rhythmic stabilization exercises and transcutaneous 
electrical nerve stimulation (TENS) and their 
combination in treating women with chronic low 
back pain, concluded that stabilization exercise 
group displayed statistically significant improvement 
compared to the other groups. Other studies13, 10, 14, 15 
compared stabilization exercise with general exercise 
and discovered that there was statistically significant 
improvement in the stabilization exercise group 
compared to the other groups.

The improvement in the parameters measured, 
that is, pain and functional ability level could be as 
a result of  the reestablishment of the normal control 
of the deep spinal muscles (DSM), which reduced the 
activity of more superficial muscles (rectus abdominis, 
external oblique, internal oblique) which when 
recruited stiffens the spine and increase activity in the  
low back muscles. This will result into decrease in 
pain and disability level.  More so that co-contraction 
of the local muscles (DSM) such as TrA and LM has 
been reported to be effective in the stabilization of 
the motion segments of the lumbar spine particularly 
within the neural zone ( i.e around the neural position 
of the spinal segment), thus providing a stable base 
on which the global muscles (superficial muscles) can 
safely act16. However, Koumantakis et al. 17 compared 
stabilization exercise with general exercise and 
reported that stabilization exercise do not provide 
additional benefit to patients with subacute and 
chronic low back pain. One possible reason for the 
difference in the result of Koumantakis et al.17 and the 



 174       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             175  

present study may be due to the fact that they did not 
take into consideration chronic low back pain patients 
with clinical signs of spinal instability. 

The findings that there was an improvement 
in functional ability of patients in the groups that 
performs stabilization exercise alone and stabilization 
exercise combined  with TENS and massage 
post intervention was corroborated by previous 
studies6,18,19,20,21. These studies reported that 
stabilization exercise is effective in enhancing 
functional ability in patients with NCLBP. This must 
have led to the improvement of the stability of the 
spine as stabilization exercise has a critical role for the 
control of intervertebral motion, but with potential 
advantage of allowing dynamic control of the spine22. 

CONCLUSION 

Stabilization exercise when used only, and also 
when combined with TENS and massage were all 
effective in relieving symptoms of pain and enhancing 
functional ability in the patients with non-specific 
chronic low back pain (NCLBP).  
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Sayantika Dhar1, Shabnam Agarwal 2

1MPT, 2Director-Education, Nopany Institute of Healthcare Studies, Kolkata

ABSTRACT

Background:  Osteoarthritis (OA) is characterized by degeneration of cartilage in the joints, which 
causes the articular surface of the bones to rub against one another.  The result is typically pain, 
stiffness and functional impairment.

Most successful approaches incorporate knee exercises to strengthen the Quadriceps under intensive 
supervision, with sophisticated equipment.  Since knee OA is a considerable public health issue, a 
less expensive community based approach is desirable. Effectiveness of home-based strengthening 
exercises program has been ascertained in previous studies. Previous studies have used elastic band 
exercises in conjunction with other physiotherapeutic modalities.  Few studies have explored the 
effects of elastic band exercise protocol. 

Objective: To determine if an elastic band training protocol has effects on pain and disability in 
patients suffering from tri-compartmental OA of the knee. 

Materials and methodology: 20 participants were given a set of 8 exercises with elastic bands.  The 
supervised training period was for 3 weeks durations and the home exercise period was 9 weeks.

The outcome measures were Visual Analog Scale for pain; self-reported Western Ontario Mac Masters 
(WOMAC) OA Index for disability and 6-Minute Walk Test for functional status.

Statistical Analysis: Descriptive statistics were used to display the data.  Paired t-test compared the pre 
and post test results and calculated the significant difference, with level of significance at p ≤ 0.05.

Result: At the end of 12 weeks of strengthening exercises with the elastic band, all the 20 participants 
reported a reduction in pain, disability and improvement in physical function.

Conclusion: An elastic band exercise protocol was effective in reducing knee pain and disability, and 
increasing physical function in an OA knee cohort.

Keywords:  Knee, osteoarthritis, elastic band exercises.

INTRODUCTION

Osteoarthritis (OA) is one of the oldest and most 
common joint disease and has existed since pre-
historic times.  Traces have been found in the fossil 
remains of pre-historic humans.1 Knee OA is one of 
the most common musculo-skeletal disorders in the 
world, affecting 2,693 of every 100,000 women and 
1,770 of every 100,000 men.2  The prevalence of OA of 
the knee in India is higher among females than males, 
and is seen mainly above 40 years of age in females 
and 45 years of age in males. 3 

Types of OA and the pathology of OA

Primary OA is due to an intrinsic alteration of 
the articular tissues themselves.  Secondary OA is 
common in people with previous injury or fracture 
in knee joint.  Results of previous studies have shown 
that the risk of knee OA was significantly elevated 
in subjects whose main job entailed more than 30 
minutes of squa�ing/ kneeling, or climbing more than 
ten flights of stairs per day. 4 In tri-compartmental 
OA, degenerative changes are seen in all the three 
compartments of the knee.
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Salient features of OA

Pain in the arthritic joints may arise from 
tension/spasm of soft tissues around the joint or from 
destruction of subchondral bone.  Humid and cold 
weather increases the pain in many patients5 Khan 
et al suggests a clear relationship between local knee 
alignment, as determined from knee radiographs, 
and the compartmental pa�ern and severity of the 
knee OA.6

Disability occurs as a result of each joint 
adopting a restriction of motion due to all the clinical 
manifestations that hinder daily activities.  Leg length 
inequality may also accelerate the development of 
knee OA.  The odds of developing OA increases with 
limb length differences of ≥1 cm.7

Diagnosis and conservative management

Diagnosis is made with the help of history and 
clinical examination; radiographs may confirm the 
diagnosis.  However radio graphical findings may not 
correlate with the findings of physical examination or 
with the degree of pain.6, 8

Drug treatments aimed at relieving pain are 
often limited by side effects.9 Physiotherapy is 
recommended for OA, although until recently, 
few studies confirmed its efficacy.  Physiotherapy 
has been shown to significantly improve physical 
function, reduce pain, and delay the need for surgical 
intervention in advanced cases of OA.10

Effects of various modes of exercises on OA knee

Most successful physiotherapy approaches 
incorporate exercises to strengthen the Quadriceps.  
Many of these programs, however, are executed 
under intensive supervision, with sophisticated 
equipment. 11 Since knee OA is a considerable public 
health issue, a less expensive community based 
approach would be desirable.  Several studies have 
supported the effectiveness of exercises, especially 
home-based exercises for OA of knee.12  

It has been proved that progressive strength 
training in the elderly is efficient to reduce disability, 
and retain motor functions.13 Strength training has 
been proved to improve the muscle strength and 
physical function and reduce pain in people suffering 
from OA.14 Even sedentary people with mild early 
knee OA benefit from strength training and it can be 

used as a suitable treatment for the early onset of knee 
OA in middle-aged adults.15 

Effectiveness of elastic band exercises

Thera-Band resistance exercises are used as 
tools for restoring muscle & joint functions, for 
conditioning and building strength.16 Both elastic and 
isotonic resistance provides similar strength curve 
pa�erns (“bell-shaped”), similar muscle activation 
levels (EMG) and similar strength gains.  Elastic 
-bands exercises are hassle free because they can 
be used easily anywhere, unlike other resistance 
equipment but give the same benefits and are easy 
to use.16 Studies have also concluded about benefits 
of strengthening exercises when given in the form of 
elastic resistance.16 In this study, elastic bands from 
Thera-band® were used to perform the exercises.  
Elastic bands can last for a long time with proper 
care and use, thus acting as a cost-effective way 
for rehabilitation.  Thera-Bands have been tested 
in laboratory se�ings at over 10,000 repetitions 
without any breakage.  The color of the band to be 
used depends on the ability of the participant and 
the results to be achieved with the strengthening 
routine.

Outcome measures

The outcome measure for pain due to OA that has 
been used in previous studies is the Visual Analog 
Scale (VAS) which has a good validity, reliability 
and test-retest reliability.17, 18 The WOMAC (Western 
Ontario Mac Master’s) OA Index has been proven to 
be a disease-specific, purpose built, high performance 
instrument for determining the level of pain and 
disability in people suffering from OA.18

To measure functional capacity, targeted at people 
with at least moderately severe impairment 19, which 
is true in case of people suffering from OA of the 
knee, a 6- Minute Walk Test (6-MWT) has been used 
as a fitness indicator in clinical studies and clinical 
care in people with OA.20  Literature provides support 
for the reliability, validity, and responsiveness of the 
6-Minute Walk Test for a wide spectrum of adult 
individuals.21

Therefore, the aim was to determine the effects 
of strengthening exercises using an elastic band 
protocol, to reduce the symptoms of OA knee, reduce 
disability arising due to OA knee and improve the 
functional ability.
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MATERIALS AND METHODOLOGY

Objectives: The objectives of the study were to 
determine the effects on knee pain of an elastic band 
exercise protocol and to determine the effects of an 
elastic band exercise protocol on the physical function 
and disability in patients with OA Knee.

Alternative Hypothesis: To determine the effects of a 
strengthening exercise protocol with elastic band on 
knee pain, disability and physical function in patients 
with Osteoarthritis of the Knee.

Consent and Confidentiality: All participants were 
given a consent form approved by the university. 
Full explanation of the importance of research was 
provided to the participants in a language understood 
by the patient. The participants were also assured that 
they were free to withdraw their participation at any 
point of time without prejudice.

The confidentiality of the subjects was maintained. 
Names, contacts or any other personal details were 
not mentioned in the patient data sheets. 

Study design: The study was a repeat measure 
experimental design comprising an exercise program 
to evaluate the effectiveness of a strengthening 
exercise protocol using elastic band in a group of 
people suffering from knee OA.

Sample Size: 20 participants (9 males, 11 females) 
suffering from knee OA were selected from urban 
hospital se�ings in Kolkata by convenience cohort 
sampling.

Inclusion & Exclusion Criteria: Participants with 
Unilateral/Bilateral Knee osteoarthritis, both genders 
and between the ages of 45- 70 years were included in 
the study.

Exclusion criteria included: history of previous 
knee replacement surgery, other surgeries of the 
lower limb, retired/ active athletes, recipients of 
intra-articular cortisone injections, pregnant/ post-
menopausal women under hormonal therapy, people 
with metal implants in knee, menisci or ligament 
injury, cardiovascular complications, neurological 
complications, mental disturbances or instability.

Withdrawal Criteria: Participants were withdrawn 
from the study if they were unwilling to continue with 
the treatment program, experienced an unbearable 
increase in pain intensity or failed to adhere to the 
exercise program.

Study Tools: The study tools used were elastic bands 
from Thera-band® USA (2 metres in length), chair and 
couch for exercise and material for documentation.  
The specific resistance of Thera-Band to be used for 
each participant was determined by the performance 
of 10 repetitions maximums (10RM).

Outcome Measures: Assessments were performed 
at baseline and at the end of 12 weeks of the exercise 
regime. Participants were assessed with the self-
reported VAS for pain, self-reported total WOMAC 
index for disability and 6-Minute Walk test (6-MWT) 
for physical function.

The participants marked their pain in the past 
week on a 10 cm line (VAS) in answer to the question: 
How severe was your pain during the past week? 
The WOMAC Osteoarthritis index was used to assess 
pain, stiffness, and physical function in patients with 
knee OA. The 6-MWT was conducted according to 
the standardised protocol.  The test was self-paced 
and the patient was allowed to rest if desired, 
although the clock continued to run.  The words of 
encouragement during the testing were standardised 
in English and translated into vernacular if required 
and were given at set times during the test. The vitals 
were recorded before and after each test.

Pre-intervention testing: The 20 participants 
were assessed individually before beginning the 
intervention.  Each assessment was done with a clinical 
assessment format.  After thorough assessment, the 
participants were assessed for pain, disability and 
physical function i.e. the VAS, the WOMAC index 
and the 6-MWT.

Intervention: The intervention given to the 
participants was a set of 8 exercises, which were 
taught to them at baseline, supervised for 3 weeks 
and given as home exercise regime for 9 weeks.  With 
elastic band resistance, the exercises performed were 
ankle dorsi-flexion, ankle plantar-flexion, hip flexion, 
knee extension, (Figure1) leg press, straight leg-
raising, (Figure 2) hip abduction and hamstrings curl. 
The participants were asked to keep the frequency 
of the exercises to just once daily for duration of 30 
minutes, for 6 days a week.



 178       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             179  

Figure 1: Knee extension exercise with elastic band 
resistance

Figure 2: Straight leg raising exercise with elastic band 
resistance

Post-intervention testing and follow-up: Weekly 
contacts were maintained with each participant 
and the progress noted.  At the end of the 12 weeks 
exercise program, each participant was re-assessed 
and their compliance charts were evaluated wherein 
they noted down the details of their adherence to 
exercises on a daily basis.

FINDINGS

Inferential statistics calculated the differences in 
pre and post-intervention scores for pain, disability 
and knee function.  The comparison was done for the 
values of the readings taken on the first day and of 
the last day, after the 12 weeks exercise program was 
over.

Age and gender distribution:  The mean age of 
the subects was found to be 55 years. (Figure 3).  The 

disease was seen to be more in the age range of 55- 59, 
especially in females. 11 females and 9 males were 
included in the study.

Figure 3: Age distribution of the participants (n=20)

Demographic profile of the participants

Table 1: Detailed participant demographics 
from clinical assessment:

Demographics Values

Age (years) Mean (SD)
Range

55 (5.1)
45- 70

Height (feet) Mean (SD)
Range

5.3 (0.4)
4.9- 6.1

Weight (kg) Mean (SD)
Range

64 (7.3)
55- 82

BMI (kg/m2) Mean (SD)
Range

24 (1.8)
20.8- 27.7

Occupation Number
Percentage

9
45

Limb length inequality Number
Percentage

0
0

Squa�ing/ Kneeling 
activities

Number
Percentage

8
40

Stair climbing activity Number
Percentage

12
60

Family history of OA Number 
Percentage

5
25

Comparison between pre and post intervention 
pain

The VAS score comparison of pre and post 
intervention was found to be statistically significant 
(p< 0.05).
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Table 2: Comparison between pre and post 
intervention

VAS- Pre
Mean (SD)

VAS- Post
Mean (SD)

df * t 
value

p 
value

6.2 (0.8) 5 (1.2) 19 7.6 < 0.05

* df: degrees of freedom

Comparison between pre and post intervention 
disability

Table 3:  Comparison of Mean (SD) scores of 
disability in pre and post intervention

WOMAC- Pre

Mean (SD)

WOMAC- Post

Mean (SD)
df * t value

p 
value

49 (5.5) 39 (5.4) 19 13.4 < 0.05

* df: degrees of freedom

Comparison between the pre and post 6 Minute 
walk distance (6-MWD)

Table 4: Mean (SD) changes in the distance 
covered with 6-MWT

Pre 
intervention
Mean (SD)

Post 
intervention
Mean (SD)

df * t value p 
value

406 metres 
(58)

484 metres 
(60) 19 - 9.5 < 0.05

* df: degrees of freedom

Summary of Findings:  All the participants in this 
study showed improvement in mean scores, viz, knee 
pain, disability and overall physical function after 
12 weeks of strengthening exercises with the elastic 
band.  This was found to be statistically significant 
(p< 0.05).

CONCLUSION

The results show that over a 12- week period, 
patients with sub-acute tri-compartmental knee OA 
benefited from an elastic band training program. In 
conclusion, a strengthening exercise protocol with 
the elastic band on knee is effective in reducing pain, 
disability and improving physical function in patients 
with OA knee.
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ABSTRACT

Background and Purpose:  Stroke is a leading cause of functional impairment. A wide range of 
therapeutic techniques for post stroke rehabilitation exist, however methodology, cost and modes of 
action vary and no evidence based guidelines exist for their use.  A direct comparison of these techniques 
would help in the development of the same. In this study, we compare the disability outcomes of 
Constraint Induced Movement Therapy (CIMT) and Neuromuscular Electrical Stimulation (NMES) in 
chronic stroke.

Method:  It was a prospective non-randomized clinical trial. One hundred twenty six patients who met 
the inclusion criteria were alternatively assigned to either the CIMT group (n=63) or the NMES group 
(n=63). Both therapies were given for 8 weeks duration. Patients were assessed using  Modified Rankin 
Scale (mRS), Barthel Index(BI),  Fugl-Meyer Scale(FMA) and Motor Assessment Scale at baseline and at 
two and four month of treatment. 

Results: Both CIMT and NMES groups showed significant improvement from baseline (p<0.001). The 
CIMT group showed catch up improvement in BI (p<0.001) and FMA scales (p<0.001) at the two month 
follow up visit. At the four month follow up visit, there was no significant difference in scores between 
the groups across all scales.

Conclusion: CIMT and NMES are effective techniques for post stroke rehabilitation. Although CIMT 
may show a greater improvement in initial stages, there is no difference in clinical outcomes at a later 
stage.

Keywords- Stroke, Rehabilitation, Constraint Induced Movement Therapy, Neuromuscular Electrical 
Stimulation

Corresponding author:
M.V. Padma
Mailing Address- Room no. 708, Department of 
Neurology, All India Institute of Medical Sciences, 
New Delhi-110029, India

INTRODUCTION

Stroke It is a leading cause of functional 
impairment with 20% of stroke survivors requiring 
institutional care after 3 months.  At the end of first 
year, 60% of post stroke individuals continue to 
have residual motor dysfunction and 15-30% remain 
permanently disabled1,2.  Upper extremity hemiparesis 

is one of the most prominent impairments following 
stroke.  30-66% of all stroke survivors are unable to 
use their affected arm in performing activities of daily 
living (ADL) 3,4. The range of therapeutic interventions 
has increased threefold over the past two decades. 
These include options like neuromuscular facilitation 
techniques, biofeedback training and operant 
conditioning. All these techniques have varying modes 
of action duration, methodology and costs. However, 
the best practice for neuromotor rehabilitation of the 
paretic upper extremity remains unclear5,6. Constraint 
Induced Movement Therapy and Neuromuscular 
Electrical Stimulation are two widely studied and 
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well evidenced modes of therapy for the treatment 
of upper limb hemiparesis. Constraint Induced 
Movement Therapy (CIMT) focuses on forced use 
of the upper extremity that a�empts to counter the 
learned non use of the same. CIMT uses the concept of 
forced use via immobilization of the unaffected upper 
extremity, and repetitive task practice and adaptive 
task practice with the affected extremity, to improve 
the spontaneous functioning of the la�er in real 
life situations7-10. It induces massive use dependent 
cortical plasticity and increases the area of cortex 
involved in innervations of movement of the affected 
extremity. The efficacy of CIMT in rehabilitation after 
stroke has been confirmed by multiple clinical trials10-

13. Neuromuscular Electrical Stimulation (NMES) is 
based on the concept of sensorimotor integration 
theory which states that sensory input from 
movement of the affected limb directly influences 
subsequent motor output14 leading to the recruitment 
of alternative motor pathways which assist the stroke 
damaged efferent pathways2, 15-18. NMES has shown 
to significantly improve upper extremity motor 
recovery after stroke19-24.

 In this study we have compared the outcomes 
of Constraint Induced Movement Therapy and 
Neuromuscular Electrical Stimulation in chronic 
stroke.

MATERIALS AND METHOD

Study Design: The study was designed as a 
non-randomized clinical trial and was approved by 
the Institutional Ethics Commi�ee at our hospital. 
Individuals aged between 18-70 years, who were 
diagnosed with  chronic ischemic stroke within 
3 months to 2 years of index event, with an MRC 
power grade>= 2 for wrist and hand muscles, and 
NIHSS between 4 & 20 were recruited from the 
Outpatient clinic at our Department of Neurology 
after obtaining informed consent.Individuals with 
hemorrhagic stroke or with any other brain lesion 
such as a tumor or an infection, who were pregnant, 
who presented with medical instability or those 
who were mechanically ventilated were excluded 
from the study.Recruited individuals were listed in 
chronological order and were assigned to the groups 
via alternate allocation:

a. Constraint Induced Movement Therapy

The unaffected arm was restrained for 4-6 hours a 
day by the use of a sling. The subjects were instructed 

to practice active, assisted strengthening and motor 
control training with the affected arm. They were 
subsequently asked to carry out their activities of 
daily living and routine exercises which comprised 
reaching out to objects, grasping and handling various 
objects. Additional techniques such as behavioral 
contracts and problem solving were used to facilitate 
the transfer of treatment gains to the home se�ing. 
The intervention was provided for 8 weeks.

b. Neuromuscular Electrical Stimulation

The intervention was divided into two half hour 
sessions per day for 8 weeks.  The subjects were 
instructed to carry out their activities of daily living 
and encouraged to continue routine exercises that 
were prescribed in addition to NMES. Before each 
treatment session, the therapist performed general 
passive range of movements with the affected arm, 
which was followed by gentle stretching of the 
wrist and finger flexors. The affected wrist was then 
positioned at flexion of 10 degrees. The participants 
were encouraged to initiate the movement themselves. 
Wrist and finger extensors were stimulated with a 
pair of vacuum electrodes. Both the electrodes were 
placed at extensor group of muscles with a distance 
double the size of electrode.  The electric current had a 
pulse width of 250-300 microseconds and a frequency 
of 50 Hz with amplitude set at the minimum level 
required to initiate joint extension. The stimulation 
time included a 1-second ramping-up period and 
a 2-second ramping-down period. The muscle 
contraction/relaxation time ratio was progressively 
increased by shortening the relaxation period. The 
initial contraction period was 5 seconds and the initial 
rest period was 10 seconds.Both groups received 8 
weeks of treatment on a daily basis and assessed at 
baseline, 2 and 4 months after therapy with Modified 
Rankin Scale, Barthel Index, Fugl Meyer Scale and the 
Motor Assessment Scale.

Analysis:  STATA SE version 12.0 for Windows 
and SPSS version 16.0 for windows were used for 
analysis. The mean scores of each scale in both 
groups obtained at the first visit, the two and four 
month follow up visits, and were compared using 
a two sample t-test(Stata SE version 12.0). Due to 
a�rition during the follow up visits, an Intention 
to treat analysis was also performed. A repeated 
measures ANOVA with Bonferroni correction (SPSS 
version 16.0) was used for a within group comparison 
at baseline and follow up visits. 
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FINDINGS

Out of 205 individuals who were screened, 126 
were recruited after obtaining informed consent 
(Figure-1). The rest of them either did not meet our 
inclusion criteria or declined to participate. Figure 1 
describes patient recruitment.

Flow chart depicting patient recruitment

Figure 1 

All the participants were compliant with the 
treatment.  Table 1 shows the baseline characteristics 
and Table 2 shows analysis within the groups. In 
both groups, all the four scales: mRS (p<0.001), the BI 
(p<0.001), the FMA (p<0.001) and the MAS (p<0.001) 
showed significant improvement at two and four 
month follow up. While comparing the two groups 
(Table 3), there was no significant difference in scores 
at the two month or four month follow up visit.

Table1 : Baseline Characteristics

Scale*
NMES**
(n=63)
Mean ±SD

CIMT***
(n=63)
Mean 
±SD

Mean 
difference 
(95%CI)

P 
value

Age 49.4 ± 12.9 46.7± 13.4   2.7 (-1.9 , 7.3) 0.2

mRS 2.7  ±  0.7    2.8  ±  0.7   -0.1 (-0.3, 0.1) 0.4

BI 73.3 ± 7.1    69.1 ±  7.7    4.2 ( 1.6, 6.8) 0.002

FMA 28.6  ± 5.3    26.4 ± 4.9    2.2 (0.4, 4.0) 0.02

MAS 22.5  ± 2.7   21.9 ±  2.9    0.6 (-0.4, 1.6) 0.3

**NMES: Neuromuscular Electrical Stimulation 
***CIMT: Constraint Induced Movement Therapy

*mRS: Modified Rankin Scale   BI: Barthel Index   
FMA : Fugl Meyer Assessment scale     MAS: Motor 
Assessment Scale

Table-2: Analysis within NMES and CIMT groups(Intention to Treat )

Treatment Group Scale

MEAN P value

Baseline
(nCIMT=63)
(nNMES=63)

FUP-1
(nCIMT=63)
(nNMES=63)

FUP-2 
(nCIMT=63)
(nNMES=63) Overall

Mean± SD Mean± SD Mean ±SD

NMES

mRS 2.7 ± 0.7 1.9 ± 0.6 1.5 ± 0.7 <0.001

BI 73.3 ± 7.1 81.7 ± 6.3 85.3 ± 8.1 <0.001

FMA 28.6 ± 5.3 34.0 ± 4.5 37.3 ± 6.8 <0.001

MAS 22.5 ± 2.7 27.8 ± 2.9 31.9 ± 4.6 <0.001

CIMT

mRS 2.8 ± 0.7 2.0 ± 0.8 1.3 ± 1.1 <0.001

BI 69.1 ± 7.7 81.7 ± 9.2 88.2 ± 11.1 <0.001

FMA 26.4 ± 4.9 34.1 ± 5.8 38.8 ± 9.1 <0.001

MAS 21.9± 2.9 27.2 ± 4.0 32.5 ± 6.0 <0.001

*FUP-1 : First follow up ( at 2 months)     ** FUP-2: Second follow up (at 4 months)
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Table 3: Analysis between CIMT and NMES groups (Intention to Treat)

VISIT SCALE
NMES GROUP
(n=63)
Mean± SD

CIMT GROUP
(n=63)
Mean ± SD

Mean Difference 
(95%CI)  P VALUE

TWO 
MONTH 
FOLLOW 
UP

mRS 1.9    ±  0.6    2.0    ±0.8    -0.1 (-0.3, 0.1) 0.8

BI 81.7  ±  6.3    81.7  ± 9.2    0 (-2.8, 2.8) 0.9

FMA 34.0  ± 4.5    34.1  ± 5.8    -0.1 (-1.9, 1.7) 0.9

MAS 27.8  ± 2.9    27.2  ± 4.0     0.6(-0.6, 1.8) 0.3

FOUR 
MONTH 
FOLLOW 
UP

mRS 1.5   ± 0.7    1.3    ±  1.1    0.2 (-0.1, 0.5) 0.2

BI 85.3  ± 8.1   88.2  ± 11.1    -2.9 (-6.3, 0.5) 0.1

FMA 37.3   ± 6.8    38.8  ± 9.1    -1.5 (-4.3, 1.3) 0.3

MAS 31.9   ± 4.6    32.5  ± 6.0    -0.6 (-2.5, 1.3) 0.5

CONCLUSION

 The baseline characteristics of both the groups 
were very similar except for the lower scores in BI 
(p=0.002) and the FMA(p=0.02)  in the CIMT group. 
This indicates that the CIMT group may have had 
a slightly higher degree of disability. The CIMT 
group showed significant improvement over its 
baseline scores in all scales (p<0.001) at the two and 
four month follow up visits (Table-2). This suggests 
that CIMT is effective in improving the clinical 
outcomes after stroke. This finding is supported by 
prior studies by Taub10 and Wolf13. The NMES group 
also showed significant improvement at  two and 
four month follow up visits(Table-2) across all scales 
(p<0.001). Systematic reviews of the efficacy of NMES 
by deKroon19 and Bolton20 validate our finding that 
NMES is efficacious in treating post stroke paresis. 

On comparing the two therapies at the two 
month follow up visit, there was no significant 
difference in the scores in any of the scales. The 
absence of significant difference in the Barthel Index 
(BI) and the Fugl-Meyer Scale (FMA), suggests a 
catch-up improvement in the degree of disability 
in the CIMT group.. Although the subjects reported 
being compliant with our request of not to restrain 
their unaffected limb at home, a subconscious effort 
to use the affected limb may have persisted while the 
subjects performed their daily activities at home. This 
might play a role in the persistence of the efficacy of 
CIMT over a longer period of time which has been 

demonstrated by various studies12,13. In contrast, 
NMES is purely a hospital based intervention since 
it requires stimulating the affected muscles with 
electrical impulses. Hence it is more time and resource 
intensive. Due to the hospital dependent nature of 
NMES, the group might not have experienced the 
‘carry –over effect’ that was demonstrated by the 
CIMT group.  There was no significant difference in 
the mean scores at the fourth month follow up visit. 
This may have occurred due to shorter time period 
between treatment and follow up. Four months 
may not have been sufficient time to demonstrate a 
difference in clinical outcome between the therapeutic 
techniques.  

There are a few limitations in our study: The study 
was performed on individuals who had spontaneous 
movement in their limbs against gravity [Muscle 
power grade (MRC scale) >2]. Therefore, the results 
cannot be extrapolated to individuals who had more 
severe grades of hemiparesis. Our study did not have 
a control group and thus the improvement cannot be 
solely a�ributed to the physiotherapeutic techniques. 
Having a control arm bereft of physiotherapy 
regimen is not ethical and hence was not factored into 
the study design. 

In conclusion CIMT and NMES are effective 
techniques for post stroke rehabilitation. Although 
CIMT may show a greater improvement in initial 
stages, there is no difference in clinical outcomes 
at a later stage. Further research comparing these 
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techniques is required to determine the difference in 
clinical outcomes between these therapies.
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ABSTRACT

Background: Breast cancer which accounts 30% of cancers is the most common condition for 
functional impairment. Many of the functional impairments arising from treatment of breast cancer go 
unrecognized where physiotherapy is very useful.

Objective: The purpose of the study was to evaluate the functional impairment in mastectomy 
patients.

Methodology: The study was randomized controlled trial study. The study included a sample of 300 
individuals (297 females & 3 males) from January 2013 to October 2013) with age ranged from 30 to 80 
years (mean).         Lymph edema, pain & restricted range of motion parameters were studied.

Results: A significant association was noticed between mastectomy patients & functional impairments 
present in these patients. The incidence of lymph edema, pain & restricted range of motion either both 
or all three functional impairments are present in these subjects. Lymph edema & restricted range of 
motion were the most common impairment following breast cancer treatment.

Conclusion: The conclusion drawn from the study is that physical rehabilitation should be included in 
management of sequel following cancer breast surgery.

Keywords: Mastectomy, functional impairment, physical rehabilitation, Range of motion (ROM)

 INTRODUCTION

Advances in the management of breast 
malignancy have resulted in significant improvement 
in survival rate. This has led large number of patients 
with extensive post surgical functional impairments. 
The cosmetic, functional & psychological results of 
breast cancer treatment may combine to produce 
devastating effects which affects patient’s quality of 
life. The thrust in cancer care is not simply on survival 
but on rehabilitation which aims to improve multiple 
impairments & quality of life.

The goal of rehabilitation is to minimize 
morbidity & reduce suffering following treatment of 
breast cancer. It gives the best possible quality of life 
for patients & upholds their self image during their 
traumatic psychological adjustment.

The ultimate objective of any rehabilitation 
program me is to return individual to a lifestyle that 
is as close to pre morbid level of function as possible 
or to maximize the current potential for function & 
maintain it.

The WHO (World Health Organization) had 
defined quality of life as individual’s perception 
of their position in the context of culture & value 
systems in which they live & relation to their goals, 
expectation, standards & concerns. Quality of life 
considers individual wellbeing, spiritual belief & 
satisfaction.

 Aim of Study: To find out functional impairment 
in post mastectomy patients of breast cancer.

Objective: 1. To assess (evaluate) what type of 
functional impairment occurs in post mastectomy 
patients of breast cancer.
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2. To assess which functional impairment is 
most troublesome.

3. To compare effect of this impairment on daily 
activities in this group.

4. To provide education to facilitate early 
identification of impairment & to introduce 
rehabilitation.

Fig.1

METHODOLOGY 

This randomized controlled trial study 
of functional impairment in post mastectomy 
patients of G.C.R.I was conducted after approval of 
institutional ethics commi�ee & informed consent 
from patient.

 • Research approach : Experimental study

 • Source of study: The data for this study 
was collected by direct references from clinicians 
for physiotherapy treatment. The subjects were of 
operated patients of breast cancer.

 • Population of study : men/women of any age 
group  of breast cancer who have undergone surgery 
& may or may not have undergone irradiation, 
chemotherapy or hormonal therapy regardless 
of time, onset, disease stage or radiotherapy(post 
radiotherapy, on radiotherapy)

 • Sample size : 300 patients

 • Study si�ing : GCRI, Ahmedabad

 • Duration of study : 6 months

Inclusion Criteria:

 • Operated patients of breast cancer

 • Both sexes are included

Exclusion Criteria:

 • Pos�raumatic stiffness

 • Preoperative peri arthritis

 • Metastatic breast cancer

Parameters used: Functional impairments- Range 
of motion, pain, lymph edema

Data Presentation & Interpretation: 

 Graph 1: Shows descriptive statistics of age 
distribution     

 Table1: Shows age distribution & mean value

Age (years) Mean ± SD

20- 70years 42 ± 5

 Table 2: Shows gender distribution who 
participated in study

Gender Total no. of patients

Female Male

 297 3 300

Table 3: Shows comparison of functional 
impairment ( ROM, pain, lymph edema)

Functional impairment
Total 
no. of 
patients

Pain
Pain+ 
restricted
ROM

Lymph 
edema

Lymph 
edema 
+ pain

Three

38 117 55 26 43 279

Result: A total number of 300 patients of breast 
cancer from January 2013 to October 2013 of surgery 
and may or may not have undergone irradiation, 
chemotherapy or hormonal therapy. The mean age 
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was    years (Range 20 to 70   years) with male/female 
ratio of 3:297. There was significant upper limb 
functional impairment in these patients. (Table 4) 
The most predominant symptom experienced by 
the patient was restricted range of motion (38.5%) 
which affects their quality of life& create difficulties 
in routine daily life activities. Two patients had 
preoperative restriction of shoulder joint movement. 

We found that 61%of patients (n=181) had lymph 
edema and pain or pain & lymph edema or pain & 
restriction of range of motion.

13% of patients experience pain which was 
either at scar site, musculoskeletal or neuropathic in 
nature.  Out of these 10% (n=30) patients were given 
physical modality for pain relief for be�er exercise 
performance.

27% patients had lymph edema or lymph edema 
& pain.

18% (N=55) patients had pure lymph edema 
without pain or restricted range of motion.

14% (N=43) patients had all three symptoms 
(pain, restricted ROM, lymph edema)

12 patients had no complaint and referred as 
routine part of post mastectomy referral.

5 Patients had secondary in upper limb or bone.

1 patient was of mastectomy + STG.

1 patient was of Bilateral MRM 

  DISCUSSION

   We observed significant restriction of range of 
motion of shoulder joint (38.5%) either terminally 
restricted mainly shoulder flexion and abduction 160 
-180 degree) or severe restriction (mainly shoulder 
flexion and shoulder abduction 90 120 degree) Out 
of 38.5%, 23% of patients had terminal restriction & 
15.5% of patients had severe restriction.

Restriction of range of motion could be explained 
by the fear of doing exercise, breaking of sutures, may 
be delayed physical reference, less sincerity in doing 
exercise and unsupervised exercise.

This could also be explained by that it may be 
the result of postoperative scar tissue formation, 
radiation induced fibrosis, protractive  posture 

bringing shoulder forward, disuse or due to pain.

Limitation in shoulder abduction may interfere 
with activity of daily living like reaching behind 
the head to wash, comb ones hair, to do overhead 
activities and out to side activities. Findings indicate 
that reduction in shoulder range of motion were 
associated with greater upper extremity disability 
(high DASH score)

Mounsell et al found an incident of arm morbidity 
following breast surgery as follows:  pain in 56%, 
restriction of range of motion in 33% [3]

Lewfw, P Falzer LA, Danoff J, Springer BA also 
found 35% of patients had shoulder limitation with 
difficulty in household chores & lifting. Different 
factors are associated with early vs. late range of 
motion loss. Symptoms reported by cancer breast 
survivors are frequently associated with functional 
limitation in upper extremity & warrant intervention 
using prospective surveillance mode of care may 
reduce severity of range of motion.

Gosselink et al.2005, Blomquit et al 2004 reported 
loss of range of motion by 26% of women 1 year post 
mastectomy [1] The nature of restriction in his study 
was: most limited range of motion was shoulder 
flexion and abduction & restriction of range of motion 
was greater for patients who: 1) mastectomy versus 
breast conserving surgery 2) received radiation 3) 
underwent axillary lymph node dissection versus 
sentinel lymph node dissection (leidonius 2005)

Hayes SC, Janada M, Corrish B, Newman B also 
did study on incidence, risk factors & effect on upper 
limb function from 6 to 18 months. In his study he 
found 33% patient having lymph edema [14] 

Occurrence of development of lymph edema 
varies immediately after operation from days to up to 
15 years as late.

The etiology of this morbidity seems to be 
multi factorial with most consistent risk being those 
associated with extent of surgery & treatment.

Arm edema is a common complication of cancer 
breast surgery that can result in substantial functional 
impairment & psychological morbidity[14]. The risk 
of arm edema increases when axillary dissection 
& axillary radiation are used. Arm edema after 
cancer breast surgery and radiotherapy is one of the 
sequels. Lymph edema on cancer breast is caused by 
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interruption of axillary lymphatic system by surgery 
or radiotherapy which results in accumulation of 
fluid in subcutaneous tissue in arm with decreased 
substansibility of tissue around joints and increased 
weight of extremity. Chronic inflammatory changes 
results in fibrosis. 

Tasmuth et al also found the prevalence of arm 
edema increase from 22% at 1 month after surgery to 
36% at 1 year [10]

 Because of short term follow up of circumferential 
measurements there were no clinically significant 
findings at any level in this study. So we could not 
find the incidence of lymph edema at post discharge 
follow up therefore long term follow up study 
needed. 

We also found 16% of patients’ complaint of 
pain i.e. acute/chronic, incisional pain, myofacial 
pain, neuropathic pain etc. Out of this study 10% of 
patients were advised for pain relief modality so they 
can do be�er exercises.  

Post mastectomy pain is caused by direct nerve 
injury (e.g. severance, compression, ischemia, 
stretching, and retraction) during surgery or 
subsequent formation of traumatic neuroma or scar 
tissue. Breast cancer operation can damage brachial 
plexus, intercostobrachial, long thoracic, medial & 
lateral pectoral nerves that innervate the breast, chest 
wall  & ipsilateral extremity. Surgery procedures in 
upper outer quadrant of breast & axilla where major 
nerve transverse opposite field are vulnerable to 
nerve injury. In addition local radiation treatment & 
neurotoxic treatment (taxens, platinum agents, and 
vinca alkaloids) also exacerbates post mastectomy 
pain syndromes.

Chest wall & surgical scar pain are more likely 
due to extensive surgical removal of breast tissue than 
axillary lymph node dissection. The sensory nerve 
that innervates skin of chest perforates   are often 
cut or damage due to resection. Extensive dissection 
disrupts cutaneous sensory that provide normal 
sensation to skin overlying breast & lateral chest 
wall. Formations of neuroma at cutaneous end also 
cause pain. Loss of intercostals nerve function results 
in numbness & regeneration of this takes months to 
years.

The most common cited theory of chronic pain is 
multi factorial. One of this is intentionally sacrificing 

of intercostals nerves. This sensory nerve exits 
through muscles of chest wall & provide sensation 
to shoulder & upper arm because this nerves runs 
through packet of lymph node in armpit, they 
commonly cut by surgeons in process of removal of 
lymph nodes. In most patients loss of innervations 
results in numbness in affected area & women 
experience a period of uncomfortable paraesthesia in 
affected arm for several months.

Patients with persistence of pain & painful 
symptoms cause difficulty in doing physical & 
recreational activity, body image distress, decrease 
sexual interest & function. Additional factors 
include neuropathies caused by chemotherapy & 
radiotherapy. 

Patients with pain frequently experience some 
degree of debilitation that interferes with their ability 
to lead productive & comfortable lives. Moreover 
the concomitant overlay of stress & anxiety that 
commonly follow the diagnosis of cancer further 
adds functional impact of unremi�ing post operative 
pain in affected patients.

Most of studies have shown distinct correlation 
between extent of axillary lymph node dissection 
& subsequent development of neuropathic pain 
involving upper arm.

Robert A Washer (MD, FACS) estimated 20 to 25 
% patients undergoing for axillary dissection with 
or without mastectomy experience pain & appears 
to correlate with the extent of axillary surgery in his 
study of post mastectomy pain syndrome.

O.J.Viholm Scold Sindrup studied the prevalence 
of postoperative pain syndrome in 258 patients by 
mailing questionnaire to the patient after one & half 
year[15]. The prevalence of chronic pain found in 23.9% 
patients located in the area of surgery or ipsilateral 
arm.

Gartener R Jansen, Nielsen J, Kroman N did study 
on pain syndrome after cancer breast surgery of 1543 
patients Out of that 47% patients reported pain of 
whom 13% had severe pain, 39% had moderate pain 
& 48% patients had light pain.

Caffo O, Amilhe�i M reported pain in 39.7% of 
women after breast surgery [17]

Tasmuth T, Von Smi�en K studied pain, 
paraesthesia & strange sensation in 50% patients[16]
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Smith et al identified a prevalence rate of post 
mastectomy pain syndrome among 43% out of 
408 women in the Grampian region, Northeast 
Scotland[18] 

Ognjen, Visenjevac, MD resident in 
anesthesiologist at state university of Newyork at 
Buffalo reported in annual meeting of the American 
Pain Society  that out of 369 patients of breast surgery 
followed for as long as 10 years. 19.5% reported post 
mastectomy neuralgic pain.

CONCLUSION

Our study indicate that the functional impairment 
represent as important category of morbidity for 
breast cancer survivors& should be considered in 
pretreatment decision making.

Based on result of this study physical 
rehabilitation should be included in management 
sequel following cancer breast treatment.

It is imperative for healthcare professional 
particularly physiotherapist to be aware of unique 
problem faced by this population & advocate for 
prevention & evidence based intervention.

This database should be of use to both clinicians & 
researchers in emphasizing function as an important 
outcome of breast cancer & its treatment.

The scope of physiotherapy can be improved by 
education, public awareness, professional practice & 
availability of services.
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ABSTRACT 

Introduction: Back pain among high school students all over the world is on the rise. It is one of the 
most underestimated public health problems in today’s generation.

Objective: This research was performed to determine the prevalence of back pain among high school 
students in Dubai, UAE. 

Materials and Method: The study was done using convenience sampling, the study sample comprising 
a total of 184 students, of both genders in the school grades 9 to 12. A consent form was signed by the 
parents and the subjects filled questionnaires. Descriptive statistics was performed to express the 
results.

Results: The results obtained showed that more than half of the total population suffered from back 
pain. Furthermore, the results established a link between other variables such as the affected region 
and muscles of the back, age, grade (9-12) and gender. Considering the anatomical aspects of the back 
pain experienced, the region most affected as reported by the students, was the neck. Adolescents who 
belonged to 17 and above age group were observed to be more susceptible to back pain. 

Conclusion: Back pain was more prevalent in females than in males. Prevalence of back pain is a major 
issue in today’s generation and awareness among the students is essential for early prevention. 

Keywords: Back pain, students, prevalence
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INTRODUCTION 

Low back pain is defined as ‘neither a disease nor 
a diagnostic entity of any sort’. The term referred to 
pain of variable duration in an area of the anatomy 
affected so often that it had become a theory of 
responses to external and internal stimuli.1  The 
classification of back pain is based on either duration 
of persistence of symptoms: acute lower back pain 
(lasted less than 6 weeks), sub-acute lower back 

pain (lasted between 6 and 12 weeks) and chronic 
lower back pain (lasted more than 12 weeks) or on 
etiology: mechanical or non-specific lower back pain 
(no underlying pathology) and secondary lower 
back pain (associated with underlying pathology).2 
Various  superficial muscles which contribute to back 
pain include the trapezius muscle, latissimus dorsi, 
the rhomboid major and minor muscles and the 
gluteus maximus muscle.3

A study in Al Ain reported a 59% prevalence of 
low back pain4, which is a rather high percentage. A 
prevalence of 68% was found in medical students in 
UAE University, Al Ain5. This further reflected that 
younger age groups are ge�ing affected with back 
pain and the pain is ge�ing aggravated as students 
get older. 

DOI Number: 10.5958/0973-5674.2015.00079.9   
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Studies exhibit great variability in prevalence 
rates, with estimates ranging from 1.1%-66%6,7. 
This variability may be due to differences among 
the studies in such factors as the age of the sample, 
sample size, definition of back pain, recall period, 
strategy for extracting data, and methodology used7.

Among adolescents, back pain was a pressing 
issue since it seemed to be constantly on the rise. 
School age children are at a high risk for major back 
problems if the onset of back problems was early. The 
aim of this research was to increase awareness of this 
important issue, and a�empt to rectify it before it 
caused major problems, one of which being chronic 
back pain, for children at a later stage,. Furthermore, 
in order to avoid the harmful consequences of back 
pain, early prevention is essential. The main objective 
of the study was to determine the prevalence of back 
pain among students of grades 9 to 12. Secondarily, 
the association of back pain with regard to the 
affected region and muscles of the back, age, grade 
and gender was assessed. 

MATERIALS AND METHOD

The study was a cross-sectional study that 
involved surveying high school students in Dubai, 
UAE. The students were in selected from grades 9 
to 12. According to a study done in Al Ain, UAE, the 
prevalence of back pain was 59%4, and using this value 
as the basis, a sample size of 260 was determined. 
184 students from three schools participated in the 
research.  

The sample population was selected using 
convenience sampling. Both genders and all 
nationalities of participants were included the study. 
The research was approved by the Research and Ethics 
Commi�ee of the institution. Confidentiality and 
anonymity of the students were maintained. Consent 
had been given by the respective schools and the 
parents of the students to carry out the study. Gender 
and age were considered the independent variables 
while the affected region and muscles was taken 
as the dependent variable. The instrument chosen 
was a self-administered questionnaire, as it was 
the least time consuming and most feasible method 
for children. The data was entered in Microsoft 
Excel and was then imported to SPSS version 20 
for analysis. The data was analyzed to determine 
the prevalence of back pain. Bivariate analysis was 
performed to observe strength of association between 

the independent and dependent factors. P < 0.05 was 
considered statistically significant. 

RESULTS

This study was conducted among 184 students 
to determine the prevalence of back pain among high 
school students. 

Figure 1: Prevalence of self-reported Back pain 
among the participants. (N=184)

Of the total, 65% reported back pain. The majority 
(40%) had a mild form of back pain, 23% moderate 
pain and a small percentage (2%) had severe back 
pain.  Details are given in figure 1.

Table. 1: Distribution of onset and peak of 
back pain among the participants. (N=120)

Variables Groups No. % Non 
response

Onset

<1 year ago 17 
21.8
 

271-3 years ago 52 
66.7

>3 years ago 9 
11.5
 

Peak

Morning 
Yes 23 19.7 

3
No 94 80.3 

School 
hours 

Yes 40 34.2 
3

No 77 65.8 

Evening
Yes 71 60.7 

3
No 46 39.3 

Bed time 
Yes 16 13.7 

3
No 101 86.3 

Table 1 showed that the onset of back pain 
during the previous 1-3 years was found to be the 
complaint of 66.7% of the participants. About 21.8% 
had experienced back pain during the previous year, 
and 9 students (11.5%) reported that they had had an 
onset of pain more than 3 years ago. This observation 
did not show any specific trend. 
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The peak time of pain was mostly the evening 
(60.7%). 34.2% students experienced pain during 
school hours,19.7% felt pain in the mornings and 
13.7% at bed time. 

Figure.2: Distribution of pain according to 
affected regions of the back. (N=120) 

In order to determine accurately in which body 
region and muscle the pain was felt, the students 
were given a picture of the human body and asked to 
indicate the most appropriate or closest region. 27.2% 
students, which was the majority, showed the neck 
region, 19.8% the lower medial and 19.3% the lower 
lateral regions. Infrascapular and suprascapular 
regions were reported by 15.6% and 15.2% students 
respectively. Details in figure 2.

where as among males (51.3%). Furthermore, in each 
school grade, more females than males were found 
to experience back pain. However, a trend was not 
seen between back pain and progress to higher school 
grades.  

DISCUSSION
Back pain is an underestimated problem among 

adolescents. This study assessed the prevalence of 
back pain and associated variables. These variables 
included age, gender, and affected muscles of the 
back. Besides these, frequencies of onset and peak of 
the back pain were also studied. 

There was a high prevalence of back pain found 
in the high school students. A study in Al Ain, UAE 
reported 59% prevalence of low back pain5, and 68% 
of the population was found to have experienced back 
pain in a study conducted by UAE University, Al Ain. 
Other studies show great variability in prevalence 
rates, with estimates ranging from 1.1%-66%.6,7 

This variability may be due to differences among 
the studies in such factors as the age of the sample, 
sample size, definition of back pain, recall period, 
strategy for extracting data and methodology used.7

Back pain among school age children, particularly 
adolescents, has been rising alarmingly,8 so much so 
that it was almost equal to the prevalence of back pain 
in the adult population. The lifetime of prevalence of 
back pain can reach up to 70-80%.9 Another study 

Table 2: Comparison between socio-demographic characteristics and back pain. (N=120)

Socio-
demographic 
characteristics

Groups
Back Pain No back pain

P value
No. % No. %

Age group

 (in years)

≤14 32 56.1 25 43.9

NS15-16 64 64.6 35 35.4

≥17 24 85.7 4 14.3

Gender
Male 40 51.3 38 48.7

<0.01
Female 80 75.5 26 24.5

Grades

9th  24 54.5 20 45.5

NS
10th  34 64.2 19 35.8
11th  33 63.5 19 36.5
12th  29 82.9 6 17.1

Age of students ranged between 12 and 18 years. 
There was a trend observed in the percentage of self-
reported back pain and the students’ respective ages. 
As the age increased, back pain, too, increased. It was 
observed that 85.7% in the age 17 years and above 
category reported back pain, which was followed 

by 64.6% students in the 15-16 year age range and 
56.1% below 14 years of age. A statistically significant 
association was observed between the ages of the 
participants and back pain. Details in table2.

Among females (75.5%) experienced back pain 
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reported that out of all the children who participated 
20% had shown an increase in incidence of back 
pain  where over a couple of years.10 All these studies 
further substantiate the increasing importance of back 
pain in children and adolescents, and that it deserves 
to be investigated and controlled.

Evidently, it should not start so early, as it 
usually only gets worse with age. Therefore, the 
earlier the onset of back pain, the worse it would 
be in the future. Furthermore, a study showed that 
acute back pain was more common and did not lead 
to ‘disabling consequences’ when compared to pain 
of a chronic nature.11 However, the results obtained 
showed a higher number of cases of chronic back 
pain, i.e. onset during the previous 1-3 years. The 
peak time at which the back pain was felt showed a 
trend which indicated that as the day progressed, the 
students tend to feel the pain. This, however, could 
not be supported with other studies as no study has 
determined the frequency of back pain among high 
school students. 

The students were given a choice of six regions of 
the back to choose from in order to specify where they 
felt the pain. The most response selected by most was 
the neck region, followed by the lower medial back. 

Neck strain can cause ‘hyperextension of the 
lumbar spine’ which could result in lower back pain.12 
As a result of this, neck and lower medial regions of 
the back were the two most common areas of pain. 
Furthermore, ‘the muscles involved in the neck that 
are at risk of ge�ing injured are the anterior, medius 
and posterior scalenus muscles. These muscles elevate 
the 1st and 2nd ribs and also laterally flex and rotate the 
cervical part of the vertebral column.3

A five year study that was carried out with 
adolescents of ages 12-16 years showed an increase 
of the annual incidence of back pain of 12% at the 
age of 12 and 21.5% at the age of 15.13 The results 
obtained in this study showed that students above 
the age of 17 years was the group that reported 
experiencing back pain the most, which is similar 
to observations in another study.14 A study shows 
that the newer generation of children suffer from 
back pain much earlier in their life than those of the 
past generations.15 According to another study, the 
adolescents experience more pain just before and 
after onset of puberty.16  However, the occurrence of 
back pain among students aged 17 years could be due 

to other factors like carrying heavy bags rather than 
weak muscles. 

Among the genders, it was found that only 38.5% 
of the males suffered from back pain compared to 
70.8% of the females. Studies show a higher prevalence 
of back pain among females than among males17,18. 
Similar results were also seen in another study.19 
During puberty due to high amounts of testosterone 
and IGF-1 in males, the development of muscles 
occurs to a higher extent than in females. High levels 
of estrogen in females increase the development of 
bone mass more than the muscle mass, hence, making 
women more susceptible to back pain.20 Grade 12 
students in our study  reported to have experienced 
back pain more than the students in  grades 9 to 11. It 
was also observed that in all grades the females were 
affected more than the males. 

In order to avoid the harmful consequences of back 
pain, early prevention is essential. Although various 
control methods have been suggested and applied, 
a study showed that only a few were effective.21 A 
recent study with a selected group of children who 
were made to follow a routine exercise regimen so 
they could be tested at the end of the period to assess 
the intensity of back pain helped to conclude that 
there was a decrease in the pain in a small percentage 
of the children.22 This observation can be co-related 
to the finding in our study on back pain prevalent in 
high school students and the steps that can be used in 
order to control or prevent back pain. Among these 
is the promotion of a healthy lifestyle which includes 
everyday exercises and making the children aware of 
the distress that back pain may cause. 

There were a few limitations we encountered in 
the study. Out of the sample size anticipated, only 184 
could be included in the study. There was also recall 
bias. Since the students were asked about events 
of their past, there was a chance of them not being 
completely certain of what the situation had been to 
give a correct answer. Also, a cause-effect relationship 
could not be established since our research was a 
cross sectional study.

CONCLUSION 

The conclusive result of this study performed on 
high school students was that 65% of the participants 
reported back pain, most often in the neck region. The 
number of females who reported that they had back 
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pain was greater than males. There was an increase 
observed in the female students who reported back 
pain as they moved to higher school grades.
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Physical Therapy in Temporomandibular Disorders

Hannah Rajsekhar

Principal, Apollo College of Physiotherapy, Apollo Hospitals Educational and Research Foundations, 
Apollo Health City, Jubilee Hills, Hyderabad

ABSTRACT

Physical therapy plays an important part in the conservative management of temporomandibular 
disorders (TMD) following dental procedures, post-operative dental or maxilla-facial surgeries.  The 
pain may be felt in the  temporomandibular  regions,  head, neck and shoulders, and interferes with 
mouth opening(trismus) which  impairs oral hygiene, usage of dentures, eating, laughing, yawning, 
sneezing, talking and facial expressions. 

The physiotherapy interventions of thermo therapy, exercises and use of TMJ mouth opening devices 
are clinically proven to facilitate mouth opening, decreasing pain and improving body posture.  

Hence the interdisciplinary work between the physiotherapist and the dentist helps in effective 
management of TMD.

Keywords: temporomandibular joint, trismus, physicaltherapy, mouth opening devices.

INTRODUCTION

As a result of temporomandibular disorders, 
70% of the population may experience some jaw 
symptoms from time to time. These symptoms 
range from mild discomfort to severe pain in the 
jaw leading to jaw restrictions and locking (trismus). 
The pain may be felt in the jaw joint, jaw bone, teeth, 
jaw muscles, temporal regions, ears and neck and 
can cause headaches. TMD can have a devastating 
effect on your life, interfering with eating, laughing, 
yawning, sneezing, talking and facial expressions.

The temporomandibular joint (TMJ) has strong 
muscles and ligaments that work together to both 
stabilize and move the joint which brings about 
opening and closing movements of the mouth as 
well as helps in moving the lower jaw forwards and 
backwards (protrusion and retrusion) and side to side 
movements of the jaw. There is a fibrous disk in this 
joint that helps to cushion and stabilize the joint. All 
these structures need to work together correctly to 
maintain a good jaw function.

CAUSES OF TEMPOROMANDIBULAR 
JOINT PAIN

1) Dental procedures requiring the patients to keep 
his jaw open for an extended period of time in 

especially extractions of the mandibular third 
molars frequently may develop mild to moderate 
trismus. 

2) Surgical procedures to the mouth or throat where 
the jaw has been held open for an extended 
period of time.

3) Injury or blow to the jaw or a fall onto your chin, 
or a whiplash injury in a car accident can lead to 
fracture or dislocation of the temporomandibular 
joint.

4) Clenching and grinding of teeth (bruxism).
5) Mal-occlusion of teeth.
6) Missing of several teeth in a row.
7) Arthritic changes like osteoarthritis or 

rheumatoid arthritis in the temporomandibular 
joint.

8) Neck postural problems.
9) Stress can cause persons to tighten facial and jaw 

muscles or clench the teeth.
10) Habits like resting your chin on your hands as 

you work or chewing your nails or biting onto a 
pencil or chewing gum continuously.

11) Maltracking of jaw due to muscle weakness or 
muscle spasm which causes clicking in the joint.

12) Violinists who don’t use shoulder rest while 
practicing violin or who don’t maintain proper 
body posture.
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Table No. 1 Common Symptoms of TMD

S.no. Area involved        Symptoms

1. Head and Face

• Headache
• Migraine
• Painful sinuses
• Shooting pain up and back of head
• Tender scalp bones

2. Eyes
• Pain behind eyes
• Sensitive to sunlight
• Or maybe blood shot eyes

3. Mouth
• Discomfort and limited opening of mouth
• Inability to open mouth smoothly
• Jaw deviates to one side while trying to open mouth

4. Teeth and 
Throat

• Habitual clenching and grinding of teeth due to stress
• Clenching and grinding of teeth in sleep
• Looseness and soreness of back teeth
• Frequent soreness of throat without infection
• Trismus can decrease the size of the resonating oral cavity which 

impairs the   quality of voice leading to hoarse voice 

5.
Ear

• Buzzing or ringing sound
• Decreased hearing
• Ear pain
• Cloggy, itchy ears
• Vertigo, dizziness

6. Jaw (TMJ)

• Clicking and popping sounds in the TMJ
• Grating sounds
• Locked jaw
• Pain in facial and masticatory muscles
• Uncomfortable jaw and tongue movements

7. Neck

• Lack of mobility and stiffness
• Neck pain can also lead to a headache
• Shoulder and upper back aches
• Arm and finger numbness and pain
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Fig.1 Signs and Symptoms of TMJ Disorders

METHOD/DIAGNOSIS

A good assessment of the patient as well as 
appropriate investigations like panoramic full face X-
ray allows viewing of the entire jaws, TMJ and teeth 
to rule out other problems causing TMD symptoms. 
MRI and CT scan gives an accurate view of the soft 

tissues as well as the bony details of the skull and 
the TMJ helps in making an accurate diagnosis for 
prioritizing the patients source of problems like pain, 
headache, inability and discomfort or pain in opening 
the mouth, faulty postures etc. for  implementation of 
effective physiotherapy management.

Table No. 2 Findings and Physiotherapy Interventions That Can be used

S.no. Symptoms Physiotherapy Interventions

1. Pain

• Moist heat, hot packs, cold packs

• Warm saline mouth rinses

• Ultrasound therapy

• TENS

• Low laser therapy

2.
Tightened neck 
and shoulder 
girdled muscles

• Stretching and strengthening exercises for neck and shoulder girdled muscles

• Proper body postures

• Ergonomics
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3. Inability to 
open mouth

Exercise 1

Place your hands under your chin, then partly open your mouth against upward pressure 
from the hands for a timed 20 seconds. Hold the position and then swallow and relax for 
a few seconds. Then move on to exercise 2.

Exercise 2 

Lightly support both jaw joints with your fingers in front of your ears and place your 
thumbs on the side of your chin. Open the mouth smoothly and widely. Use your thumbs 
to make sure that you open the mouth without moving the jaw to either side. Hold the 
position, and then close the mouth. The importance of this exercise is to open the jaw 
without moving to either side. Wide opening will come with practice.

Exercise 3  

Support one jaw joint as before with the fingers of one hand, keeping the thumb on the 
side of the chin. Make a fist with the other hand and place it on the side of the chin. Open 
the jaw, swinging the jaw towards the fist. Gently press against the jaw with the fist. Hold 
this half open position for a timed 20 seconds.

Exercise 4 

Swap hands and repeat the exercise to the other side. Many patients find it quite easy to 
swing the jaw in one direction, but find swinging it to the other side quite uncomfortable 
and difficult.

Remember to do the exercises regularly to be benefi�ed from them

Devices used for increasing mouth opening

• Therabite jaw motion rehabilitation system can be used in semi restricted opening of 
mouth.

• TMJ exercisers

• Screws /cones

These physiotherapy interventions help in 
effective conservative management in elevating the 
symptoms of headache, neck, and shoulder and arm 
pain as well as in regaining movement of the TMJ and 
improving one’s body posture which helps to instill 
confidence and make life meaningful in carrying out 
activities of oral hygiene, use of dentures, chewing 
and swallowing, yawning, laughing, sneezing and 
coughing effortlessly.

ABOUT TRISMUS

Trismus is one of the most disabling conditions 
where there is a tonic contraction of the masticatory 
muscles. It leads to a locked jaw due to dental 
procedures, trauma, radiation therapy, TMJ 
problems, bony ankylosis, arthritis, infections and 
micro trauma like bruxism. These conditions impair 
the function of chewing and swallowing leading to 
deficient intake of nutrition. They impair articulation 
of speech leading to compromised social interactions, 
compromised oral hygiene, impossibility to insert 
dentures, physical examination and visualization 

of the mouth. As a consequence, depression can 
arise leading to decreased ability to cope with the 
condition.

How to “test” for Trismus?

The simplest way to test for trismus is to insert 
three fingers between your upper and lower teeth 
or dentures. If you can do this without pain or 
discomfort, you are probably fine. If you can only 
manage 1 or 2 fingers, you may have Trismus. A more 
precise way to measure the mouth opening is to use 
a small scale.  The average mouth opening is around 
45 mm.

Fig. 2 Test for Trismus  
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Fig3. Measuring the mouth opening

Hence mouth opening becomes a priority 
requiring an early detection and intervention to 
counter this debilitating condition and prevent costly 
complications. This situation compromises a patient’s 
quality of life and health. The physiotherapists may 
want to decrease the muscle spasm and mobilize the 
joint slowly. In order to help the patient initiate and 
maintain the mouth opening, a therabite jaw motion 
rehabilitation system device and other TMJ exercisers 
are used to treat trismus which helps to provide 
anatomical correct jaw motion.

Using the device several times a day provides 
an average sustained gain of 1 to 1.5 mm of mouth 
opening mobility per week.

NORMAL VALUES

Normal mouth opening:  35mm - 55mm and for 
functional activity 25mm - 35mm is needed

Lateral deviation (Side to side mouth opening): 
10 - 15mm

Retrusion (backward gliding of jaw): 3 - 4mm

Protrusion (forward gliding of jaw) : >7mm

Table 3: Grades of Trismus

Normal Oral Opening >40 mm 3+ Fingers
Mild Trismus 30-40 mm   2-3 Fingers
Moderate Trismus 15-30 mm  1-2 Fingers
Severe Trismus <15 mm <1 Finger

Some of the Currently Custom Made Devices for 
TMJ Opening 

1. Screws or cones which help to enlarge mouth 
diameter. 

2. Elastic traction for mouth opening.

3. Hydraulic passive motion device for mouth 
opening. 

4. Therabite jaw motion rehabilitation system.

These devices are portable systems which utilize 
repetitive passive motion and stretching to restore 
mobility and flexibility of the jaw musculature, 
associated joints and connective tissues. It is a 
clinically proven effective system that helps increase 
the jaw opening and decrease the pain. 

OBJECTIVES IN USING THESE DEVICES

1. Increases range of motion of the Jaw by 
stretching the connective tissue

Post surgical fibrous scar tissue and tonic 
contraction of muscles causes tightening of muscle 
and joints and requires stretching to re-align the 
collagen fibers within an anatomically correct 
fashion.

Mobilizes Joints: Joints that have been 
immobilized can undergo degenerative changes in 
a ma�er of days. These devices can safely mobilize 
the Temporomandibular joint across its full range of 
motion via passive motion.

2. Pain Reduction: These devices help in reducing 
joint inflammation for Immobilized joints leading 
to thickening of the synovial fluid and thinning 
of cartilage. This stiffening of the joints ultimately 
leads to inflammation and pain. Exercising with 
these devices activates anti-inflammatory agents that 
promote joint lubrication and reduce inflammation 
and pain. This inflammation process can be corrected 
through passive motion exercises that has been 
proven to reduce joint and muscle pain in as li�le as 
two weeks of therapy.

BENEFITS

1. Anatomically correct: A unique feature of 
these devices provides a natural curved motion of 
the jaw. Guiding the mandible along an anatomically 
correct pathway.

2. Patient controlled: When using these devices, 
the speed and opening ranges can be adjusted directly 
by the patient. This helps to reduce anxiety levels and 
improve compliance.

3. Portable: These devices are portable, durable 
and lightweight and can be carried wherever they 
go.

4. Load-bearing comfort: These devices are 
designed in such a way that the load-bearing forces 
of stretching are across the teeth. These, together with 
the bite pads, promote a comfortable stretch while 
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convenient for long term physiotherapy.

Fig 4. Demonstration of new TMJ Exerciser

The screw is twisted to separate the U shaped 
device platform to open the patients jaw until pain is 
experienced. The mouth opening is sustained for 1 to 
2 minutes and then pressure is released. This mouth 
opening sustained – release procedure is repeated 
several times for duration of 5 to 10 minutes, each 
time, five times and a day.

The total weight of the aluminum alloy device 
is approximately about 200 grams which is light and 
suitable for long-term use.

Four clinical trials revealed that the proposed TMJ 
exerciser could improve physiotherapy effectiveness, 
shorten the physiotherapy time from original six to 
ten months to two to four weeks.

protecting the patient’s teeth.

5. Effective: Passive motion and stretching 
exercises with these devices are clinically proven to 
be an effective form of jaw therapy.

6. For all ages: These are available in adult and 
pediatric sizes.

The concerns and disadvantages for these mouth 
openers include poorly distributed force, intermi�ent 
force, damage to teeth, shot term durability, need for 
preliminary mouth opening, difficult and expensive 
to fabricate and the requirement of close clinical 
supervision and so a new TMJ opening exerciser was 
fabricated.

TMJ OPENING EXERCISER 

A recently developed TMJ opening exerciser is 
found to be patient friendly. The patient could hold 
this device made of lightweight aluminum alloy, 
using the handle between the upper and lower 
streamlined main structures. The U shaped platforms 
are inserted between the upper and lower teeth. A 
similar U shaped soft silicon pad was fixed to the alloy 
structure to protect the teeth and edentulous ridge for 
patient safety and comfort. The handle is held by the 
patient to decrease mouth loading, making the device 

Table 4: Effective rehabilitation consists of home program, self helps and periodical follow ups.

Do’s                 Dont’s

• Continue your home programme of exercises for mouth opening, 
stretching and strengthening of shoulder girdle and neck muscles.

• Don’t become dependent on high doses of analgesics or anti-
depressants which initially is helpful but the long term contributes 
to TMD

• Application of moist heat or cold pack to decrease pain levels 
following exercises, enabling the patient to cut down on 
medication

• Avoid hard foods that require hard or prolong chewing like nuts, 
carrots, meat etc. Avoid coffee and smoking, both of these are 
stimulants that can make the pain seem worse and increase muscle 
fatigue. Avoid biting into large burgers or sand witches which 
require extreme jaw moments.

• Eat soft foods like idli, curds, mashed potatoes, scrambled eggs, 
well cooked vegetables and rice, fish. Fruits must be cut into small 
pieces

• Avoid opening your mouth very wide while yawning, yelling, 
sneezing, coughing and singing as these require extreme jaw 
moments.

• Undergo timely dental treatments and maintain good oral hygiene • Don’t rest your chin on your hand or hold the telephone between 
the shoulder and ear. 

• Maintain good body posture and ergonomics which helps to 
reduce the tension that develops in the muscles.

• Avoid habits like chewing finger nails, pencils or continuously 
chewing gum. 

• Make sure your tongue is in correct resting position. Having the 
jaw and your tongue in correct position will improve your neck 
posture and make breathing, swallowing and relaxing easier. 

• Avoid straining your neck and shoulders by poor posture which 
can occur while working at the computer, desk jobs, laboratory 
work and while playing violin.

• The tip of the tongue should sit on the li�le ridge just behind your 
top teeth, not against your teeth and then the rest of your tongue 
should fla�en out across the roof of your mouth.

• Avoid sleeping on your stomach

• Keep your teeth slightly apart and your lips together. • Avoid your jaw through a click as this may cause damage to the 
disk in your jaw.

• Breathe through your nose as much as you can.
• When yawing only open your jaw as far as you feel comfortable. 

Place your hand under your chin to gently remind yourself not to 
open too wide.

• Wear a splint or mouth guard at night to prevent teeth grinding.
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  Fig 5. Stretching exercises

CONCLUSION

The effectiveness of an interdisciplinary work 
between the physiotherapist and the dentist helps 
in effective management of TMD. The patients with 
TMD and concurrent cervical pain exhibit a complex 
symptomatic behavior  that is more challenging than 
isolated TMD symptoms and was routinely managed 
by medical and dental practitioners. But now it 
has been proved that TMD can be effectively cared 
for when the physiotherapist are involved in the 
treatment process.

The reversible therapies commonly used for 
the management of TMD include physiotherapy, 
pharmacotherapy (anti-depressants) occlusal therapy 
(occlusal appliances) and counseling. Counseling 
is always a first approach. Among the modalities 
mentioned physiotherapy can be efficacious for most 
of the patients with TMD related pain and restricted 
motions. As physiotherapy treatment is simple, 
reversible and non-invasive and allows for easy self-
management approach which means the patient is 
actively involved in his own treatment. Finally, it 
allows a good communication between the patient 
and the therapist improving the patient confidence in 
the care provider, being the basis of positive coping.
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ABSTRACT

Introduction & Purpose: Knee osteoarthritis is chronic disability in geriatric population. Self efficacy 
is an important determinant for performing physical task. Low levels of self efficacy leads to decreased 
ability of performance causing loss of function and this can lead to depression. Hence, need to find out 
correlation between Self efficacy and depression in geriatrics having osteoarthritis of knee.

Aim:  To find out the correlation between self efficacy and depression in geriatric population having 
osteoarthritis of knee

Methodology:  Study was conducted on community dwelling geriatric population having osteoarthritis 
of knee. With prior approval of ethical commi�ee, subjects were screened according to inclusion and 
exclusion criteria. 40 subjects in the age group 65-70 years were enrolled in the study. Self efficacy was 
assessed by Arthritis self efficacy scale and Mental state of function to identify depression was assessed 
by Geriatric depression scale. Data was collected by asking the subjects to fill the questionnaire. 

Results: 80% of the population studied showed varying degrees of depression.There is a strong 
negative correlation between self efficacy function subscale and depression (r = -O.848) with level of 
significance (p=0.001). A moderate negative correlation between self efficacy pain subscale (r = -0.698) 
with level of significance (p=0.001) and moderate negative correlation between self-efficacy other 
symptoms and depression (rsvalue= -0.6822) with level of significance (p=0.001) in geriatric population 
having osteoarthritis of knee.

Conclusion: Self efficacy in geriatric population having osteoarthritis of knee is inversely correlated 
with depression. So, reduced self efficacy can lead to depression.

Keywords:  Self efficacy, Depression, Osteoarthritis of knee, Geriatrics.
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INTRODUCTION

The arthritic diseases constitute a broad array of 
painful musculoskeletal conditions that can affect one 
or more joints.Osteoarthritis is the most prevalent 

form of arthritis, of which, painful disabling knee 
osteoarthritis is the most common form of the 
condition, affecting many geriatrics1.

It is a single greatest cause of chronic disability in 
geriatric population. One third of the people over the 
age of 65 years have radiologic evidence of OA knee2.

Osteoarthritis is a chronic degenerative 
disorder primarily affecting the articular cartilage 
of synovial joints with eventual bony remodeling 
and overgrowth at the margins of the joint. The 
commonly associated symptoms are pain, muscle 
weakness and joint limitation affecting the physical 
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function. Limitations in walking, stair climbing, 
and transferring contribute to this disability. Thus, 
understanding the determinants of these mobility 
limitations could aid in the development of strategies 
to prevent disability. 

One such determinant is self efficacy. Self efficacy 
refers to a person’s belief in their capability to organize 
and execute actions required to achieve goals. Self 
efficacy is regulated by human functioning through 
cognitive, motivational and decisional processes. This 
helps the individual to think in self enhancing and 
self debilitating ways to motivate them and face the 
difficulties.  

Albert Bandura, in social cognitive theory, states 
that a person’s performance is be�er predicted by that 
person’s beliefs about his or her capabilities than by 
what he or she is actually capable of accomplishing 3.

So, assessment of self efficacy in osteoarthritic 
geriatric population can be done to know their 
beliefsin managing pain, functional activities and 
other stressors produced by osteoarthritis.

Other, psychological variable is depression 
having a high incidence in OA knee4. Individuals 
with OA knee suffer from both physical pain and 
emotional pain having lost the ability to perform 
activities they once enjoyed and the level of mobility 
they once had4.  People may find it is harder to 
perform tasks. These factors such as lost mobility, 
function and independence can all contribute to 
developing depression.

Self efficacy is important determinant for 
performing physical task5. Low levels of self efficacy 
can lead to decreased ability of performance causing 
loss of function and this can lead to depression. It is 
therefore necessary to understand this factors which 
contributes to disability.

Hence, this study a�empts to find out correlation 
between Self efficacy and depression in geriatrics 
having osteoarthritis of knee.

AIM

• To find out the correlation between self efficacy 
and depression in geriatric population having 
osteoarthritis of knee

OBJECTIVES
• To find out the self efficacy in geriatric population 

having osteoarthritis of knee

• To identify any depression in geriatric population 
having osteoarthritis of knee

• To find out correlation between self efficacy 
and depression in geriatric population having 
osteoarthritis of knee

METHODOLOGY

• Study population:-  Community Dwelling  Geriatric 
population having osteoarthritis of knee

• Study design:-  A  cross sectional study

• Sample size:- 40 

• Sampling method:- Purposive sampling

INCLUSION CRITERIA 

• Age 65 to 70 yrs

• Both male and female

• Controlled diabetes and/ or hypertension

• Diagnosis of OA knee as per clinical classification 
of osteoarthritis

EXCLUSIVE CRITERIA

• Any  surgery of  lower limb

• No history of trauma

• Cognitive impairments

• Any neurological impairments

OUTCOME MEASURES

• Arthritis self efficacy scale

• Geriatric depression scale

The Arthritis self efficacy scale6 is a standardized 
questionnaire with 20 items that measure an 
individual’s perceived self-efficacy to cope with 
the consequences of chronic arthritis. The first five-
item subscale assesses self-efficacy perception for 
controlling pain. The second nine-item subscale 
assesses self-efficacy for performing functions in 
daily living. The third six-item subscale assesses self-
efficacy for controlling other symptoms related to 
chronic pain.

The Geriatric depression scale7 is a fifteen item 
scale extensively used to assess mental state in elderly 
individuals.

PROCEDURE

• Prior approval was obtained fromthe ethical 
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commi�ee. Subjects were screened according to 
inclusion and exclusion criteria .Wri�en consent was 
taken Assessment using two outcome measures was 
done. The contents of scale were explained in detail to 
the patients and given to them in vernacular language. 
The subjects were asked to fill in the questionnaire by 
marking on the most appropriate option that suits 
them.

DATA ANALYSIS

• Collected data was analyzed by calculating 
mean and two outcome measures is correlated with 
each other by using spearman correlation coefficient 

Table 1: Self Efficacy Levels for Pain, Function 
and Other Symptoms.

Total no of subjects N = 40

Category of 
Self Efficacy

Very 
Uncertain

Moderately 
Certain

Very 
Certain

Pain 70% 15% 12.50%

Function 62.50% 20% 15%

Other 
Symptoms 30% 67.50% 2.50%

Table 1: Shows 70% of subjects are very uncertain 
to cope with pain, 62.5% are very uncertain in 
managing their functions. For other symptoms 67.5% 
are moderately certain. This suggests high uncertainty 
of subjects towards pain and function.

Graph 1: Correlation between self efficacy pain 
and depression

Graph 1 Shows a Negative correlation between 
self efficacy function subscale and depression 
(rsvalue=-0.698) with level of significance (p=0.001)

Graph 2: Correlation between self efficacy 
functionand depression

Graph 2 Shows a negative correlation between 
self efficacy pain and other symptoms subscale (rs 
value= -0.698) with level of significance (p=0.001)

Graph 3: Correlation between self efficacy other 
symptom and depression

Graph 3  Shows a negative correlation between 
self-efficacyother symptoms and depression (rsvalue= 
-0.6822) with level of significance (p=0.001)

DISCUSSION

The self efficacy towards pain subscale indicates 
that almost 70% of the population studied is very 
uncertain that they can manage pain and continue 
with their daily activities. They are also uncertain that 
they can bring about reduction in pain using either 
medications or other measures. On the contrary, only 
12.5% showed positive response in contributing by 
themselves in reducing pain to continue with their 
routine activities.

When functions self efficacy was analyzed only 
15% of the population indicated high certainty in 
performing daily activities like dressing, walking 
and stepping on their own and also in instrumental 
activities of daily living like use of knife and fork. 
Whereas, 62.5% were very uncertain in managing 
these tasks.
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Similarly, for other symptom subscale, only 25% 
were very certain in managing symptoms like fatigue 
and recreational activities whereas 67.5% showed 
moderate uncertainty.

All the individuals studied showed higher levels 
of uncertainty towards pain and function. A moderate 
level of certainty was seen for other symptoms. 
This indicates that the perception of self efficacy is 
reduced. This may be due to the combined effects 
of osteoarthritis and other age related changes. As 
stated by Lunenburg, 2011 self efficacy has influence 
over people’s ability to learn, their motivation and 
performance, as they will often a�empt to learn and 
perform only those tasks for which they believe they 
will be successful8. 

These findings identifies the need of evaluating 
self efficacy levels in patients with osteoarthritis of 
knee joint so as to enable therapist in formulating an 
appropriate rehabilitation protocol.

It was observed that only 20% of participants 
were normal and remaining 80% showed various 
levels of depression with 40% of subjects having 
moderate level of depression and  30% of subjects 
having mild level of depression. Also the study shows 
higher incidence of depression in females. 

A strong negative correlation (rs= -0.84) is 
seen between self efficacy function and depression 
suggesting an inverse relationship. Thus, we 
can state that self efficacy plays a major role in 
determining physical function during early stages 
of knee osteoarthritis and it is a significant factor in 
maintaining of physical function across the life span 
of knee osteoarthritis severity. SE refers to people’s 
judgment about their capability to perform particular 
task. It increases the effort and persistence towards 
challenging tasks and thus increases the likelihood 
that it will be completed9.

A moderate negative correlation (rs=-0.69) is seen 
between SE pain and depression. With decreased SE, 
people are unable to overcome the pain leading to 
emotional disturbances like sadness, hopelessness 
and thus trigger depression.  Previous studies 
have also reported a significant inverse correlation 
between SE and depression in high school students, 
cancer survivors and elderly people. A possible 
mechanism explaining the relationship between SE 
and depression has been proposed. A person’s self 

– perception of coping abilities affects the arousal 
threshold and the ability to tolerate emotional threats 
such as anxiety and depression10,11.

As the self efficacy to do a function is low, it 
leads to decreased mobility making it further difficult 
to perform the task. This hampers one’s ability to 
accomplish activities of daily living and thus declined 
quality of life. Thus with low levels of self efficacy, 
people tend to decrease mobility which has a negative 
impact on function and independence, leading to 
depression.

Our results support the idea that self efficacy 
deserves greater clinical and research a�ention in 
osteoarthritis knee because the presence of depression 
impairs ability to perform the physical activity. The 
evaluation and treatment of the different subscales 
of self efficacy and the corresponding negatively 
influencing factors should be an integral part of 
osteoarthritis knee management to reduce disability 
and enhance quality of life and health in an effective 
way.

CONCLUSION

Self efficacy in geriatric population having 
osteoarthritis of knee is inversely correlated with 
depression. So, reduced self efficacy will lead to 
depression.
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ABSTRACT

Objective: The aim of this study is to compare the effectiveness of  using combination of TENS with 
back strengthening exercises and the use of  back strengthening exercises only on pain relief and 
improving the performance of the activities of daily living on patients with chronic low back pain. 

Materials and method: Twenty patients ( age between 30-50 years from both sexes ) with classical low 
back pain were  divided into two groups randomly : Group A (treatment group) and Group B ( control 
group). Each group has 10 patients. The TENS combined with back strengthening exercises  were 
applied to the treatment group three times a week over 6 weeks for 30 minutes per session 15 minutes 
-TENS ON- 15 minutes back strengthening exercises, the control group was treated with the -TENS 
OFF- placebo and back strengthening exercises three times a week over 6 weeks for 30 minutes per 
session 15 minutes TENS OFF 15 minutes back strengthening exercises. The two groups were assessed  
for pain and activity of daily living (at baseline, after 6 weeks, and after 12 weeks to study the carry 
over effect). For pain assessment we have used VAS scale and for the assessment of activities of daily 
living we have used  Ka� Index of Independence in Activities of Daily Living .

Results: The results showed that there was a significant improvement in TENS ON/ Back strengthening 
exercises group therapy in comparison with TENS OFF/ Back strengthening exercises group.

Keywords: TENS, Low back pain, VAS, Back strengthening Exercises.
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INTRODUCTION

Transcutaneous electrical nerve stimulation 
(TENS) is an inexpensive, safe, and non-drug 
analgesic that is considered helpful to enhance the 
performance of other treatments modalities for 
musculoskeletal pain (1,2).

  TENS is used for relieving a variety of painful 
conditions. Published clinical studies have clearly 
shown that TENS has a specific antalgic effect (3,4) , but 
the mechanism of effectiveness is still unknown (5).

One of the best method to enhance the TENS effect 
is to induce a selective stimulation of a sensory nerve 
trunk, a method that permits identifying the territory 
of evoked parenthesis, which exactly coincides with 
the cutaneous receptive field of the stimulated nerve. 
In this respect, it is important to underline that the 
term TENS embraces a variety of different techniques 
that use electrical stimulation of the skin for pain 
control (6,7) .
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In inflammatory models of rats, TENS was also 
shown to significantly reduce pain sensitivity of 
both pressure and heat (8,9). Furthermore, both high- 
and low-frequency TENS have been shown to cause 
hypoalgesia through the release of endogenous 
opioids in the CNS(10,11). However, total understanding 
of the mechanism of TENS induced analgesia is still 
rare.

Back pain, which is experienced by 70% of 
the population, is one of the symptoms that is 
most frequently complained by outpatients with 
musculoskeletal diseases. low back pain (LBP) is 
defined as chronic pain located below the costal 
margin and above the inferior gluteus folds, with 
or without referred leg pain. Chronic pain is defined 
as pain that persists beyond the normal time of 
healing(12). 

Anderson defines chronic low back pain as the 
persistence of pain for 3 months or longer. Various 
methods have been used for the treatment of low back 
pain such as physical therapy with modalities like 
transcutaneous electrical nerve stimulation (TENS), 
thermotherapy, injection therapy, manipulation, and 
massage treatment in addition to various medications. 
Many studies have been done on the effects of these 
methods (13).

MATERIALS AND METHOD

We have conducted  a cross over study design 
with the patients and assessor blinded to the groups. 
Twenty patients ( age between 30-50 years from both 
sexes ) with classical low back pain were  divided 
into two groups randomly : Group A (treatment 
group) and Group B ( control group). Each group 
has 10 patients. The TENS combined with back 
strengthening exercises applied to the treatment 
group three times a week over 6 weeks for 30 minutes 
per session 15 minutes -TENS ON- 15 minutes back 
strengthening exercises, the control group was treated 
with the -TENS OFF- placebo and back strengthening 
exercises three times a week over 6 weeks for 30 
minutes per session 15 minutes TENS OFF 15 minutes 
back strengthening exercises. The two groups were 
assessed  for pain and activity of daily living (at 
baseline, after 6 weeks, and after 12 weeks to study the 
carry over effect). For pain assessment we have used 
VAS scale and for the assessment of activities of daily 
living we have used  Ka� Index of Independence in 
Activities of Daily Living.

For ethical reasons and to increase the statistical 
power of the study, after 7 days the subjects belonging 
to group A) were treated with the protocol of the 
subjects in Group B) and vice versa by a Cross-Over 
study. In this way the subjects of both groups were 
treated by both modes of treatment.

RESULTS   

The mean age of the total sample was 39 ± 2 years, 
the two groups   have undergone assessment for pain 
and functional activity at time (0), after 6 weeks and 
after 12 weeks, VAS Scale for pain and  Ka� Index of 
Independence in Activities of Daily Living was used.

 TENS OFF/ Back strengthening exercises group 
assessment at time(0) with VAS Scale showed that the 
range of pain was between 3-7/10. After 6 weeks of 
treatment the results showed that the  pain decreased 
and the range was between 2-6/10.  After 12 weeks of 
treatment the pain continued to decline and the range 
was between 0-5/10 for all the patients, as shown in 
table (1).

Table(1): Tens off / Back Strengthening Exercises 
Group Therapy/ Vas Scale

Pain VAS scale
From 0-10
Time (0) Pain 
Range

  After 6 weeks 
After 12 weeks

           3-7   2-6    0-5

The functional activity assessment was divided 
into five categories  :

Wearing, Bathroom, Eating, Stare mobility and 
functional gate. TENS OFF/ Back strengthening 
exercises group assessment results at time (0) showed 
that the patients pain level with such activities was 
between severe and moderate pain which means that 
the patients couldn’t able to make these activities.  
After 6 weeks of treatment the results for the five 
categories  showed that the patients pain level was 
still the same with li�le improvement in 30% of the 
patiens. After 12 weeks the pain level decreasd from 
moderate to mild pain, as shown in table (2) .
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Table (2): Tens off / Back Strengthening 
Exercises Group Therapy/ Functional Activity of 
Daily Living

Functional 
Activity At (0) Time After 6 

weeks
After 12 
weeks

Wearing
Can do with 
Moderate 
pain

Can do with 
Moderate 
pain

Can do with 
mild pain

Bathroom Can do with 
Moderate 
pain

Can do with 
Moderate 
pain

Can do with 
mild pain

Eating
Can do with 
Moderate 
pain

Can do with 
mild  pain

Can do with 
mild pain.

Stare 
Mobility

Can do with 
severe pain

Can do with 
Moderate 
pain

Can do 
with mild 
Moderate 
pain

Functional 
mobility

Can do with 
severe pain

Can do with 
Moderate 
pain.

Can do with 
Moderate 
pain

TENS ON/ Back strengthening exercises group 
assessment at time(0) with VAS Scale showed that the 
range of pain was between 3-7/10. After 6 weeks of 
treatment the results showed that the  pain decreased 
and the range was between 1-4/10.  After 12 weeks of 
treatment the pain continued to decline and the range 
was between 0-2/10 for all the patients, as shown in 
table(3).

Table (3): Tens on / Back Strengthening Exercises 
Group Therapy/ Vas Scale

Pain VAS scale
From 0-10
Time (0) Pain Range

  After 6 
weeks After 12 weeks

3-7 1-4 0-2

The functional activity assessment for TENS 
ON/ Back strengthening exercises group assessment 
results at time (0) showed that the patients pain level 
with such activities was between moderate and severe 
which means that the patients couldn’t able to make 
these activities.  After 6 weeks of treatment the results 
for the five categories  showed that the patients pain 
level decreased to mild. After 12 weeks the pain level 
decreasd to the minimum with no pain in 70% of the 
patients, as shown in table(4).

Table (4): Tens On / Back Strengthening Exercises Group Therapy/ Functional Activity of Daily Living

Functional Activity At (0) Time After 6 weeks After 12 weeks

Wearing Can do with Moderate pain Can do with mild pain Can do with no pain.

Bathroom Can do with Moderate pain Can do with mild pain Can do with no pain.

Eating Can do with Moderate pain Can do with mild  pain. Can do with no pain.

Stare Mobility Can do with severe pain Can do with mild pain. Can do with mild pain

Functional Gate Can do with severe pain Can do with mild pain Can do with mild pain

DISCUSSION

In our study we compared between the 
effectiveness of TENS ON/ back strengthening 
exercises protocol and TENS OFF/ back strengthening 
exercises protocol.

The first period of treatment which extended 
for six weeks showed an improvement in patients 
pain and activity of daily living levels, with different 
between the the two protocols, which means that the 
TENS ON group therapy showed more improvement 
in comparison with TENS OFF protocol which 

showed less improvement in pain and activity of 
daily living.

The second period of treatment and after twelve 
weeks the improvement level increased in both 
protocols, with more effectiveness in TENS ON 
protocol which showed that there was no pain in 70% 
of patients during activities in comparison with 30% 
from TENS OFF group therapy.

we obsereved that TENS ON protocol achieved 
the healing process for our patients in ali�le period 
of time.



 212       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             213  

CONCLUSION 

We concluded that the using of TENS ON with 
back strengthening exercises showed mor efficieny in 
treatment of low back pain in comparison with only 
back strengthening exercises. And the time to return 
the patients to their normal life is less than in TENS 
ON protocol.
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ABSTRACT

Background and Objectives: Various studies had been done on six minute walk test to assess the 
functional capacity, but very few studies on six minute walk test were performed in children. The 
purpose of this study is to find out the normative values for six minute walk test in healthy children 
aged 7-16 years and correlate age, height, weight and body mass index with six minute walk distance 

Method: 460 children were selected of the age group of 7-16 years. Weight and height was measured 
by calibrated weighing scale and stadiometer by standard anthropometric methods before the test and 
six minute walk test was then performed. After completion of the test, total distance was measured. 
Descriptive analysis has been used to find out the normative values of six minute walk distance of the 
age group of 7-16 years in boys and girls respectively. Karl Pearson’s correlation has been used to find 
out the correlation between age, height, weight, body mass index with six minute walk distance.

Results: In this study, normative values for six minute walk test in healthy children aged 7-16 years 
was established with mean distance in boys 469.09 ± 56.66 and girls 458.50 ± 55.44 respectively. 

Interpretation and Conclusion: The results of this study show that normative values for six minute 
walk test in healthy subjects aged 7-16 years was established. Age and height have a positive correlation 
with six minute walk distance while weight and BMI have a negative correlation with six minute walk 
distance.
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INTRODUCTION

Exercise constitutes a major physiological stress 
that can lead to untoward response in patients as 
well as in normal individuals.1 Physical therapists 
are clinical exercise specialists who apply exercise 
as an assessment and diagnostic tool and treatment. 
Exercise testing provides information on the level of 
exercise that the subjects can perform without undue 
stress.2 

Sub maximal exercise testing can be used to 
predict Vo2 max, to make diagnosis and assess 
functional limitations, to assess the outcome of 
interventions such as exercise programs and to 
examine the effect of recovery strategies on exercise 
performance. Thus, using sub maximal function 
test will provide more realistic simulation of one’s 
physical capability, which can be used as a method of 
choice for physical therapist to assess the functional 
capacity of individual. 

The ability to walk for a distance is quick, easy 
and inexpensive way to assess the physical function 
of an individual. The six minute walk test is easy to 
administer, be�er tolerated and more reflective of 
activities of daily living than the other walk tests. 3

Six minute walk test evaluates the global and 
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integrated responses of all the systems, involved 
during exercise, including the pulmonary and 
the cardiovascular system. Six minute walk test is 
not very often used in children and adolescent as 
assessment tool, but this test is considered safe, cost 
effective and easy to administer and more likely to 
hold child a�ention because it is brief and easy.4

Few studies in six minute walk test were done 
in children, but in groups of subjects with physical 
dysfunction. Six minute walk test was used in 
individuals with cardio pulmonary diseases and other 
conditions. 5 There is a need for normal value before 
interpreting children with known cardiac impairment 
and other conditions. The lack of six minute walk 
distance normative values in normal healthy children 
aged 7-16 years hinders the clinical usefulness of this 
test in this age group. So the need of this study is to 
find out normative values of normal healthy children 
aged 7-16 years and to correlate their age, height, 
weight and BMI with six minute walk distance.

METHODOLOGY

Normal healthy children were taken from Jain 
Residential School and Gokul Vidya Kendra School, 
Bangalore among the age group of 7-16 years.

Study design: A descriptive study consisting of 
230 boys and 230 girls were undertaken to study the 
normative values for six minute walk distance for the 
age group for 7-16 years and correlate between age, 
height, weight and body mass index with six minute 
walk distance. From each age group, 23 boys and 23 
girls participated in this test.

OUTCOME MEASURES: Six minute walk 
distance

MATERIALS

a. Countdown timer
b. Two small cones to mark around the turn 

around points
c. Chair 
d. Inch tape
e. Weighing machine 
f. Height stadiometer
g. Sphygmomanometer

INCLUSION CRITERIA

a) Medically fit subjects referred by the 
physician will be included. Subjects with age group 
7-16 years.

b) Both boys and girls.

EXCLUSION CRITERIA

a) History of orthopedic conditions in which 
subjects was not able to ambulate.

b) History of neuromuscular conditions

c) History of congenital cardiac conditions

d) History of respiratory disorders

PROCEDURE

Children were recruited from local primary and 
secondary school. An informed consent was taken 
from the school principal.

Weight and height was measured by calibrated 
weighing scale and stadiometer by standard 
anthropometric methods before the test. After 
completion of demographic data, resting pulse rate, 
blood pressure and respiratory rate was recorded 
before the test. 

The walking course selected was 30m in length and 
the length of the walking course was marked every 3 
m according to ATS guidelines. The turnaround point 
was marked with a cone. The test was conducted 
according to American Thoracic Society (ATS) 
guidelines within the school playground.6

The timer was set for six minutes. As sooner 
the timer was on, children were instructed to walk 
as far as possible for six minutes. Standard phrases 
of encouragement were given during the test. The 
numbers of laps covered by the children were 
calculated to measure the six minute walk distance. 
After completion of the test, the total distance was 
measured and vital signs were recorded again.

Statistical analysis: As per objective of the 
study, data was collected for six minute walk test.  
Karl Pearson correlation was used to find out the 
correlation between age, height, weight and BMI with 
six minute walk distance.
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RESULTS

Table 1: Mean and SD of height, Weight, BMI and Distance covered (m) in Boys

Age in 
years

Height (m) Weight (kg) BMI(kg/m2) Distance covered (m)

Mean SD Mean SD Mean SD Mean SD

7 1.19 0.04 27.00 2.28 19.19 1.45 406.70 34.40

8 1.23 0.05 25.83 2.69 17.19 1.63 417.00 22.15

9 1.31 0.07 30.83 3.02 18.03 1.31 429.26 38.55

10 1.33 0.06 29.91 5.38 16.86 2.51 445.57 22.34

11 1.43 0.10 33.35 5.10 16.31 2.42 441.96 28.72

12 1.46 0.09 38.96 8.19 18.40 3.62 483.70 33.64

13 1.51 0.07 42.00 5.66 18.57 2.96 488.61 29.47

14 1.55 0.07 51.83 4.79 21.67 2.98 508.48 34.90

15 1.52 0.06 43.83 6.73 18.89 2.83 532.04 48.76

16 1.66 0.06 65.39 10.61 23.84 5.10 537.61 46.11

Total 1.42 0.16 38.89 13.19 18.89 3.57 469.09 56.66

Table 2: Mean and SD of height, Weight, BMI and Distance covered (m) in Girls

Age in 
years

Height (m) Weight (kg) BMI(kg/m2) Distance covered (m)

Mean SD Mean SD Mean SD Mean SD

7 1.18 0.04 24.70 2.57 17.66 1.91 395.30 32.29

8 1.22 0.04 27.39 2.79 18.33 1.93 415.39 29.62

9 1.33 0.09 31.35 6.60 17.53 2.87 422.09 32.53

10 1.37 0.04 30.13 4.09 16.15 1.90 426.39 24.52

11 1.43 0.05 33.13 5.17 16.24 2.58 440.22 19.95

12 1.43 0.08 37.52 6.71 18.33 2.16 452.91 24.72

13 1.49 0.05 43.87 4.95 19.76 2.44 471.09 35.12

14 1.52 0.07 46.65 5.52 20.18 1.79 502.78 40.10

15 1.53 0.06 44.00 7.25 18.87 2.92 523.26 40.42

16 1.56 0.09 52.09 11.77 21.40 4.61 535.57 34.01

Total 1.41 0.14 37.08 10.65 18.44 3.04 458.50 55.44
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Table 3: Karl Pearson correlation between age and distance covered in boys and girls

      Age 7-16 years
Boys Girls

r value p value r value p value

Age vs Distance covered 0.785 <0.001** 0.808 <0.001**

Results show that as the age increases, the distance covered by both boys and girls were increased. Karl 
Pearson correlation was used to correlate age with distance. There is a positive correlation between age and 
distance covered in both boys and girls.

Table 4: Pearson correlation between height and distance covered in boys and girls

       Age 7-16 years
Boys Girls

r value p value r value p value

Height(m) vs Distance covered 0.687 <0.001** 0.687 <0.001**

Results show that as the height increases, the distance covered by both boys and girls were increased. Karl 
Pearson correlation was used to correlate height with distance. There is a positive correlation between height 
and distance covered by both boys and girls.

Table 5: Pearson correlation between weight and distance covered in boys and girls

       Age 7-16 years
Boys Girls

r value p value r value p value

Weight(Kg) vs Distance covered -0.574 <0.001** -0.555 <0.001**

Results show that, as the weight increases the distance covered were decreased in boys and girls. Karl 
Pearson correlation was used to correlate weight with distance. There is a negative correlation between weight 
and distance covered by both boys and girls.

Table 6: Pearson correlation between BMI and distance covered in boys and girls

       Age 7-16 years
Boys Girls

r value p value r value p value

BMI(kg/m2 ) vs Distance covered -0.165 0.012* -0.169 0.010*

Results show that as the BMI increases the 
distance covered by both boys and girls were 
decreased. Karl Pearson correlation was used to find 
out the correlation between BMI and six minute walk 
distance. There is a negative correlation between BMI 
and distance covered by both boys and girls

DISCUSSION

The study was intended to find out normative 
values for six minute walk test in healthy children 
aged 7-16 years and to find out the correlation of 
age, height, weight and BMI with six minute walk 
distance.
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As per the statistical analysis, reference values for 
six minute walk test was established in healthy subjects 
aged 7-16 years in boys and girls respectively.

The distances covered by boys were more when 
compared with the girls within the same age group. 
Li et al study stated that due to greater muscle mass 
and their ability to achieve higher levels of physical 
activity boys were able to cover more distance than 
girls. Boys were significantly taller than girls which 
could explain the sex difference in the distance 
covered in six minutes.3

When comparing age with distance covered, 
statistical analysis showed that as the age increases, 
the distance covered by both boys and girls increased. 
So there is a positive correlation between age and 
distance covered in both boys and girls and was 
found to be strongly significant with p value less than 
0.001 with a r value for the age group of 7-16 of 0.785 
and 0.808 for boys and girls respectively.

After puberty boys increase muscle mass and girls 
increase fat mass under the influence of testosterone 
and estrogen. As a result of puberty in boys and girls 
and a be�er exercise tolerance as age increases the 
distance covered was increased.

 When comparing height with distance covered, 
as the height increases, the distance covered by 
both boys and girls increased. So there is a positive 
correlation between height and distance covered with 
p value highly significant less than 0.001 with a r value 
of 0.687 and 0.687 for boys and girls respectively.

It is specifically due to tall height, as it is associated 
with longer stride length which makes walking more 
efficient, probably resulting in longer distance walked 
in taller boys and girls.

Comparing weight with the distance covered, 
our study showed that,as the weight increases the 
distance covered was decreased among the same age 
group.

There exists a negative correlation between 
weight and distance covered. According to

Maffeis C et al study the energy expenditure 
of obese children and adolescents during walking 
and found that obese children and adolescents had 
an increase in absolute energy expenditure. The 
greater rate of energy expenditure in children was 
a�ributable to excess load from increased body 

weight. Exercise intolerance of overweight subjects 
could be a�ributed to increased energy demands as a 
result of extra load.7

Obese children are reported to have reduced 
Vo2 max values, which suggest impaired exercise 
tolerance.8  

When comparing BMI with six minute walk 
distance, as the BMI increases the distance covered 
decreases. The reason is applicable same as weight 
correlated with distance. Subjects who were at the 
risk of overweight had a percentile range from 85th to 
less than the 95th percentile between the age groups of 
2 -20 years.9

Subjects who were overweight, moving their 
lower limb significantly induced greater absolute 
oxygen uptake and lead to consumption of a 
significantly larger proportion of their cardio 
respiratory reserve. Increased fat mass is associated 
with decreased exercise performance in overweight 
children and adolescents. 

Waist circumference reflects the role of abdominal 
visceral fat in increasing subjects risk for disease. An 
increase in waist circumference and BMI significantly 
resulted in decline in walking distance in obese 
subjects. Children, who had a higher mean BMI 
walked significantly less, took significantly fewer 
steps and ambulated at a lower speed. As stated by 
Wilmore, a larger waist circumference increases risk 
for a given BMI category.10

CONCLUSION

From the present study, we conclude that 
normative values of six minute walk test in healthy 
children aged 7-16 years was established with mean 
distance in boys 469.09 ± 56.66 and girls 458.50 ± 55.44 
respectively.
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ABSTRACT

Objective: To determine the effect of muscle energy technique (MET), mobilization technique, and the 
combination of these interventions in individuals with shoulder adhesive capsulitis. 

Materials and Method: Twenty four people aged between 40 and 65 years from Physical Therapy 
Center, Faculty of Physical Therapy, Mahidol University participated in this study. All individuals 
were randomly treated with MET and mobilization or mobilization and MET within two consecutive 
visits. They were measured shoulder active external rotation range of motion (AER), pain score by 
visual analog scale (VAS), and shoulder function before and after each treatment immediately, and 
satisfaction in each visit. 

Results: All outcomes at the post-MET, post-mobilization, and post-combination treatments were 
significantly improved compared to baseline data (p<0.001). Moreover, change of AER and pain score 
in the participants which were treated with MET were significantly improved rather than mobilization 
(p=0.003, p=0.032 respectively). No significant difference found in change scores of all outcomes 
between MET preceding mobilization and mobilization preceding MET. 

Conclusion: Both treatments were beneficial in shoulder adhesive capsulitis but MET seemed to 
be more beneficial than mobilization technique in AER, and pain. It can be suggested to use both 
treatments for combination since the present study proved the benefits of the combination of MET and 
mobilization for the individuals with shoulder adhesive capsulitis in AER, pain, and shoulder function 
domains.

Keyword: Muscle energy technique, Mobilization, Shoulder adhesive capsulitis
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INTRODUCTION

The shoulder is the third most frequent by 
painful region after the back and neck respectively(1). 
Shoulder adhesive capsulitis or frozen shoulder is 

a problem that is often found in shoulder disorder. 
Incidence of adhesive capsulitis is reported 2% to 
5% of general population(2). Signs of this condition 
are painful and limited range of motion (ROM)(3), 
especially external rotation which is a crucial 
coordinate movement composition of arm during 
performing the above head activity. Therefore, 
limitation of this direction may cause the difficulty 
to daily activities(4-6). In the present, there are 
many physical therapy managements of adhesive 
capsulitis(4,5,7,8). From many previous studies(8-11) 

showed mobilization was the main manual technique 
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for releasing of structure adhesion and improvement 
of shoulder ROM, pain, and functions due to its direct 
effect of movement to glenohumeral joint capsule. 
Nevertheless, Chen et al.(12) reported that effect of 
passive mobilization of shoulder joint on pain and 
disability was not significant different to the exercise 
alone. Muscle energy technique (MET) is defined as 
a manual therapy that patient’s muscles are actively 
contracted by against counterforce with a therapist 
in a precisely controlled direction and several of 
intensity(13). MET is safe because of minimal intensity 
contraction. It does not result in muscle cramp, tissue 
damage, or pain. In addition, it uses less treatment 
times when compared with the other physical therapy 
treatments(14). In chronic shoulder adhesive capsulitis, 
there are involved with several tissue levels.  Chronic 
cases without inflammation have similar problem 
of shortening of scapulohumeral muscles and 
glenohumeral joint capsules(4,8,15-17). Both MET and 
mobilization aim to improve shoulder ROM, but the 
main effect of each technique was at different target 
tissues. The clinical reasoning of how to select the 
treatment choices and sequences of these techniques 
remains interesting.

Thus, this study aimed to compare the 
effectiveness of MET and mobilization, and the 
combination of these interventions on shoulder 
ROM, pain intensity, functions, and satisfaction in 
individuals with shoulder adhesive capsulitis.

MATERIALS AND METHOD

Individuals with shoulder adhesive capsulitis 
were recruited from Physical Therapy Center, 
Faculty of Physical Therapy, Mahidol University. 
The inclusion criteria were; aged 40-65 years, 
duration of unilateral adhesive capsulitis more than 
3 months, pain intensity 30-70 scores measured by 
visual analog scale (VAS), loss of active external 
rotation of shoulder (AER) in affected shoulder at 
least 10 degrees, and available active range of motion 
(AROM) of shoulder abduction at least 90 degrees. 
The exclusion were detectable inflammation in 
shoulder girdle region, trauma of shoulder complex 
within 6 months prior to the study, previous shoulder 
surgery or manipulations under anesthesia, diabetes 
mellitus, polyarthritis, other conditions of shoulder 
eg: rotator cuff rupture, shoulder girdle motor control 
deficits associated with neurological disorders 
eg: stroke. All participants were measured AER, 
VAS, and shoulder function after each treatment 

immediately, and satisfaction in each visit. The 
crossover design was used in this study, by which, 
all individuals were randomly assigned to be treated 
with MET and then mobilization or mobilization and 
then MET for the first week, and then treated with 
another pa�ern at another visit with 1 week interval 
(Flowchart). Therefore, all participants have got all 
MET, MET preceding mobilization, mobilization, and 
mobilization preceding MET.

AER measurement: Participants were in supine 
position for measuring AER with a universal 
goniometer (figure 1).

Figure 1 Measurement of AER 

Pain Intensity Measurement: The participants 
were asked to rate their pain intensity at end range of 
AER for pre-treatment and again at the same range as 
pre-treatment for post-treatment by 10 cm horizontal 
line VAS with 1 mm interval.

Shoulder function assessment: Participants 
marked the level of disability scale (washing hair, 
pu�ing on t-shirt, and carrying a heavy object) for 
each item that indicates their difficulties on 10 cm 
horizontal line.

Satisfaction level: Satisfaction was divided into 
4 levels; very satisfied, satisfied, unsatisfied, and very 
unsatisfied(18). Participants marked their satisfaction 
levels representing their perception on the first day 
and second day.

MET TREATMENT

The physical therapist, Sutida Mingsoongnern, 
moved passively the shoulder into external rotation 
until first resistance of motion. The participant was 
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performed isometric contraction at approximately 
25% of maximum voluntary contraction in the internal 
rotation direction for 5 seconds. The participant 
performed active external rotation as far as possible 
and hold for 30 seconds. After that, the participant 
was advised to relax muscle, and take deep breaths. 
The physical therapist moved passively into external 
rotation until new resistance of motion was found 
and then perform as same as before. This program 
was done for 3 times totally (figure 2).

Figure 2 Muscle energy technique

MOBILIZATION TREATMENT

 The mobilization technique consisted of 
4 directions (figure 3) aiming to increase external 
rotation ROM by the physical therapist, Rachaneewan 
Adisaiphaopan. Four directions included external 
rotation (1), anteroposterior (2), posteroanterior 
combined with cephalocaudal (3), and posteroanterior 
combined with cephalocaudal direction in prone (4).

Figure 3 Four directions of mobilization 

Flowchart of the Procedure   

AER = active external rotation range of motion, 
VAS = visual analog scale, 

MET = muscle energy technique

STATISTICAL ANALYSIS

Kolmogorov-Smirnov Goodness of Fit test was 
used to analyze the distribution of the data. ANOVA 
with repeated measures was used to determine 
the difference among all data if the data were 
normally distributed, paired t-test was then used for 
pairwise comparisons. If the data were not normally 
distributed, Friedman ANOVA was used to determine 
the difference among of all data together with 
Wilcoxon signed rank for pairwise comparisons.

RESULTS

Twenty four people with shoulder adhesive 
capsulitis (7 males and 17 females) aged between 
40 and 65 years participated in this study. The 
characteristics are presented in table 1.
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Table 1: The baseline characteristics of participants (n=24)

Baseline characteristic Mean ± SD Minimum Maximum

    Age (yrs) 54.38 ± 1.41 40 65

    Weight (kg) 60.59 ± 1.80 45 77

    Height (cm) 160.17 ± 1.53 150 180

    BMI (kg/m2) 23.71 ± 0.78 17.72 33.33

BMI = Body Mass Index

All outcomes at the post-MET, post- mobilization, and post-combination treatments were significantly 
improved compared to baseline data (p<0.001) (table 2). The results demonstrated a significant difference of the 
change of AER and VAS between MET versus mobilization (p = 0.003, 0.032) (table 3). 

Table 2: Mean of AER, VAS, and disability scale of shoulder function of participants in each treatment 
and treatment combinations (n=24)

Treatment

Means ± SD

AER (degree) VAS (cm)
Shoulder function (cm)

Washing hair 
Pu�ing
on t-shirt

Carrying
a heavy object

Baseline of METMOB
Post - MET
Post - METMOB
Baseline of MOBMET
Post - MOB
Post - MOBMET
P-value

46.92 ± 20.70
57.81 ± 20.65α

59.67 ± 20.36β

47.46 ± 21.10
54.98 ± 20.60 ∞

61.67 ± 19.51γ µ 
< 0.001*

5.21 ± 1.48
2.63 ± 2.02α

2.21 ± 2.09β

5.09 ± 1.39
3.11 ± 1.86 ∞

2.15 ± 2.02γ µ

< 0.001*

2.81 ± 2.19
1.59 ± 1.6α

1.13 ± 1.54β Ω

3.02 ± 2.55
1.94 ± 1.83∞

1.32 ± 1.65γ µ

< 0.001*

3.46 ± 2.40
1.98 ± 2.04α

1.44 ± 1.78β Ω

3.27 ± 2.61
2.19 ± 2.05∞

1.46 ± 1.79 γ µ

< 0.001*

3.80 ± 2.74
2.36 ± 2.31α

1.52 ± 2.02β Ω

3.47 ± 2.82
2.18 ± 2.14∞

1.71 ± 2.12γ µ

< 0.001*

AER = shoulder active external range of motion, 
VAS = visual analog scale, MET = muscle energy 
technique, MOB = Mobilization, METMOB = muscle 
energy technique preceding mobilization, MOBMET 
= mobilization preceding muscle energy technique, * 
= Significant difference at p < 0.05 by ANOVA with 
repeated measures for AER, Freidman ANOVA for 
VAS, shoulder function, α = Significant difference 
between baseline and post-MET, β = Significant 
difference between baseline and post-METMOB, ∞ 
= Significant difference between baseline and post-
MOB, γ = Significant difference between baseline and 
post-MOBMET, µ = Significant difference between 
post-MOB and post-MOBMET, Ω = Significant 
difference between post-MET and post-METMOB

Table 3: Comparison of the change of means 
differences of AER, VAS, and disability scale 
of shoulder function of participants between 
treatments (n=24)

Treatment p-value

AER
         MET versus MOB
         METMOB versus MOBMET
VAS     
         MET versus MOB
         METMOB versus MOBMET
Disability scale of shoulder function
         Washing hair
         MET versus MOB
         METMOB versus MOBMET
        Pu�ing on t-shirt
         MET versus MOB
         METMOB versus MOBMET
         Carrying a heavy object
         MET versus MOB
         METMOB versus MOBMET

0.003* b

0.238 a

0.032 * a

0.456 a

0.948 b

0.465 b

0.503 b

0.504 a

0.846 b

0.954 b
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AER = shoulder active external range of motion, 
VAS = visual analog scale, MET = muscle energy 
technique, MOB = Mobilization, METMOB = muscle 
energy technique preceding mobilization, MOBMET 
= mobilization preceding muscle energy technique, a 
= Statistical analysis by the paired t-test, b = Statistical 
analysis by the Wilcoxon signed ranks test, * = 
Significant difference at p < 0.05

This study presented that the MET preceding 
mobilization could reach to the level of very 
satisfaction for 19 participants, while the mobilization 
preceding MET had very satisfaction for 12 
participants.

DISCUSSION

The results demonstrated that outcomes at the 
post-MET were significantly improved compared to 
the baseline. The ROM increased AER corresponded 
to a study of Moore et al, 2011(19). However, Moore et 
al did not assess pain intensity, and shoulder function. 
But the present study found MET also could decrease 
pain and improve shoulder functions. Selkow et al, 
2009(20) found MET could minimize worst pain at the 
24 hours post-treatment in lumbopelvic pain. Wilson 
et al, 2003(21) found improvement of disability score at 
post-treatment MET in acute low back pain.

The present study shown the results at the 
post-mobilization were significantly improved in 
all outcomes compared to the baseline. The positive 
results corresponded with many previous studies (9, 

12, 22-27) except study of Yiasemides et al, 2011(27) and 
Conroy and Hayes, 1998(25). That might be due to their 
participants had less shoulder stiffness, the frequency 
of mobilization treatment was low (27). 

This study was found that the change scores 
of AER and pain in MET was significantly greater 
than those of mobilization. MET is more effective for 
shoulder adhesive capsulitis.

The benefits of MET post-isometric relaxation 
via golgi tendon organ and reciprocal inhibition via 
muscle spindle(14). Two mechanisms contribute to 
relaxation of shoulder internal rotator muscle. While, 
mobilization improves ROM and function as a result 
of biomechanical effect since adhesive structure is 
elongated and collagen is newly reorganized(28). There 
are changes between synovial fluid and cartilage 
matrix. Mobilization technique can minimize pain 
through gate control theory by stimulation of large 

afferent fibers and stimulation of golgi tendon 
organ(29).

No found significant difference between 
change of all outcomes between MET preceding 
mobilization and mobilization preceding MET. It 
can be suggested that physical therapist can choose 
either MET or mobilization for the first treatment 
because the order of treatments did not increase any 
additional effectiveness of treatment. However, it can 
be suggested to use both treatments for combination 
since the present study proved the benefits of the 
combination of MET and mobilization for shoulder 
adhesive capsulitis in ROM, pain, and function.

Few studies were conducted using MET in 
shoulder problem(19,30). This present study is the trial 
investigating MET in shoulder adhesive capsulitis 
condition. The present study also could be measured 
satisfaction. It proved that mostly of participants 
satisfied MET preceding mobilization rather 
than mobilization preceding MET. Nevertheless, 
a limitation of this study only the focus on the 
immediate effect of MET and mobilization. In the 
future it should extend the assessment period for 
short or long term effect. The future research may 
include individuals with different age and stage 
of shoulder adhesive capsulitis. Muscle activation 
pa�ern or scapulothoracic movement are another 
academic interest awaiting further investigations.
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ABSTRACT

Lateral epicondylitis (Tennis Elbow) is the most frequent type of myotendinosis and can be responsible 
for substantial pain and loss of function of the affected limb. The research reviews the literature 
pertaining to types of treatment and their efficacy. This article present on overview of the current 
knowledge on lateral Epicondylitis and focuses on Etiology, Diagnosis and treatment strategies, 
conservative treatment. For this purpose, a review of the literature on the effectiveness of low level 
laser therapy, ultrasound, phonophoresis, shortwave diathermy, electromagnetic field therapy, 
iontophoresis and extracorporeal shock wave therapy for LE was carried out.

Conclusion: The present study shows that the use of ultrasound has been proved much effective in the 
tennis elbow.

Keywords : Tennis elbow, ultrasound, physical therapy

INTRODUCTION

The term ‘lateral epicondylitis’ was first defined 
by Runge in 1873 and then used by Morris in 1882 .1 It 
is used to describe the pa�ern of pain most commonly 
seen at the origin of the wrist extensors from the 
lateral epicondyle of the humerus where there is an 
inflammatory reaction.1,2

ANATOMY

The elbow joint is provided by the bony anatomy 
and the ligaments, which are actually specialized 
thickening of the joint capsules3.

The extensor Carpi radialis brevis (ECRB), 
extensor digitorum communis, and extensor Carpi 
ulnaris form a strong, discrete, conjoined tendon 
that is a�ached at the anterior aspect of the lateral 
epicondyle and lateral supracondylar ridge, adjacent 
to the origins of the brachioradialis and extensor carpi 
radialis longus4. The ECRB occupies the deep and 
anterior aspect of this common tendon and inserts at 
the base of the third metacarpal bone. Repetitive wear 
and abrasion due to this contact may play a role in the 
pathophysiology of epicondylitis5. 

The literature varies greatly on the number and 

importance of bursae located about the elbow Lanz 
and Wachsmuth describes seven bursae, including 
three associated with the triceps. The best known and 
consistent is the superficial olecranon bursa located 
between the olecranon process and the subcutaneous 
tissue. The radiohumeral, or subextensor carpi 
radialis brevis, bursa lies deep to the common 
extensor tendon, below the brevis and superficial to 
the radiohumeral joint capsule. This bursa has been 
recognized and implicated by several authors in the 
etiology of lateral epicondylitis. 

Capsular injury as well as thickening and tearing 
of the lateral ulnar collateral ligament (LUCL) and 
radial collateral ligament (RCL) have been identified 
in association with severe lateral epicondylitis.6

EPIDEMIOLOGY

Lateral epicondylitis (tennis elbow) is a common 
medical problem. The annual incidence of this 
disorder is between 1% and 3% in the general 
population (1-3). The average duration of typical 
episode of lateral epicondylitis is reported to be 
between 6 months and 2 years7.

In the general population to more than 50% 
among amateur tennis players. However, tennis 
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players’ account for only about 5% of all suffers 
of lateral epicondylitis. Hence, “tennis elbow” is a 
misnomer. Lateral epicondylitis is equally common 
among men and women, occurs more frequently 
among whites and in the dominant arm, and increases 
with age, peaking between the ages of 30 and 50, with 
a mean age 42 6.

PATHOPHYSIOLOGY 

 The tendinous origin of the extensor carpi radialis 
brevis (ECRB), however, is the most commonly 
identified source of pathology.8

Pathological changes have been reported in the 
deep and anterior fibers of the proximal insertion 
of the ECRB tendon, defining LE as an ‘‘insertional 
tendinopathy’’ or ‘‘enthesopathy’’. The ECRB 
enthesis comprises a superficial, narrow a�achment 
to the lateral epicondyle and a broad a�achment to 
an intermuscular septum. The deeper aspect merges 
directly with the lateral collateral ligament and 
indirectly with the annular ligament. The extensive 
connections of this enthesis are believed to be 
involved in the natural dissipation of stress across a 
broad area9.

Lateral epicondylitis is most often the result of 
repetitive stress injury but may result from direct 
trauma. The condition is common among tennis 
players, especially nonprofessionals, in whom poor 
mechanics may be an instigating factor. Lateral 
epicondylitis is caused by repeated contraction of 
the forearm extensor muscles, particularly at the 
origin of the ECRB, which results in micro tearing 
with subsequent degeneration, immature repair, 
and tendinosis. In addition to the mechanical forces 
that lead to excessive varus stress on the ECRB, its 
unique anatomic position against the lateral aspect of 
the capitellum places the tendon at risk for repeated 
undersurface abrasion during elbow extension. 

The lack of vascularity at the undersurface of 
the tendon further contributes to degeneration and 
tendinosis. At gross examination, the affected tendon 
appears gray and friable. Epicondylitis was initially 
believed to originate from an inflammatory process 
involving the radial humeral bursa synovium, 
periosteum, and annular ligament. In 1979, Nirschl 
and Pe�rone described their observation of the 
disorganization of normal collagen architecture by 
invading fibroblasts in association with an immature 

vascular reparative response, which they collectively 
termed “angiofibroblastic hyperplasia.”

SIGNS AND SYMPTOMS

The onset of pain is usually gradual. With 
repeated micro trauma, an inflammatory condition 
of the periosteum may develop, which can lead 
to formation of granulation tissue and adhesion. 
Swelling or eccymosis is rare, except in cases of 
external trauma. The arm is painless at rest and during 
passive range of motion. Granulation tissue contains 
a large number of free nerves ending which may be 
responsible for increased tenderness on palpation. 

Tenderness is most notable at the anterior aspect 
of the lateral epicondyle and the lateral forearm. 
Palpation of the radial collateral ligament may elicit 
exquisite tenderness and is usually increased with 
varus stress to the elbow. Grip strength may be 
decreased, but the articular and neurological signs 
are normal. In severe cases, pain at rest occurs along 
with varying decreases of motion at the extremes of 
flexion and extension. In most cases, the lesion will 
involve the junctional tissue at the common extensors 
muscle origin of the lateral epicondyle, specifically 
the extensor carpi radialis brevis.

 If the extensor carpi radialis brevis is involved, 
extension of the wrist will be more painful if resistance 
given at the heads of the metacarpals rather than at 
the fingertips. Radial extension will more specifically 
indicate extensor carpi radialis brevis or extensor 
carpi radialis longus. Pain with resisted extension of 
the middle finger is present when the extensor carpi 
radialis brevis is involved6. 

DIAGNOSIS 

Patients affected by lateral epicondylitis complain 
of lateral sided elbow pain and usually have some 
type of repetitive behavior with the arm. The point 
of maximal tenderness in the lateral epicondylitis is 
directly over the epicondyle; whereas in radial tunnel 
syndrome, tenderness in severe where the radial 
nerve is palpated through the mobile muscle mass 
just distal to the radial head11.

Pain will increase on resisting dorsi flexion 
and radial deviation of wrist while the elbow is in 
extension. It may spread up and down the upper 
limb1 and radiate to the middle and ring fingers. 12
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Testing of muscular strength can reveal weakness 
of the wrist extensors, but the changes are often 
subtle and easily missed. As a result, sensitive and 
reliable devices have been developed that measure 
grip strength and can also help to monitor a patient’s 
progress. In the absence of such devices, less rigorous 
tests are helpful: the “coffee cup test,” where the 
patient feels pain at the lateral epicondyle when 
picking up a full cup of coffee’; “Mills’ test,” in which 
full pronation combined with complete wrist and 
finger flexion prevents full elbow extension or, at 
least, a feeling of resistance at the elbow and pain at 
the epicondyle; and “Maudsley’s test”, where resisted 
extension of the middle finger when the elbow is fully 
extended and the forearm is pronated causes pain at 
the lateral epicondyle.13

TREATMENT 

The success rate of non operative treatment can be 
up to 90% 14. The modalities that can be used include 
patient education, physical therapy, medications, 
injections, acupuncture, braces, and extracorporeal 
shock wave therapy (ESWT). Physical therapy 
can include such modalities as friction massage, 
manipulation, and stretching and strengthening the 
extensor wad when the pain subsides. 

Other therapy modalities may include 
cryotherapy, phonophoresis, electrical stimulation, 
ultrasound, and iontophoresis. 

One of the most common physiotherapy 
treatments for LET is the exercise program. There 
are two types of exercise program: home exercise 
programs and exercise programs carried out in a 
clinical se�ing.15 For the purposes of this report, 
‘‘supervised exercise program’’ will refer to such 
programs. The aim of this study is to describe the use 
and the effects of exercise programs in the treatment 
of LET.

ICE 

Immediately following soft tissue injury, 
applying cold is believed to reduce capillary bleeding 
and swelling by vasoconstriction of local vessels; it is, 
therefore, recommended in the acute phase of injury. 
By contrast, in the chronic condition, cold applied to 
the area of injury promotes vasodilatation, allowing 
more blood flow to the area. Although some authors 
suggest leaving the ice on for 2 or 3 hours,’ few 
people have the patience for this. Three 20-minute 

applications daily is likely as effective and is a far 
more practical recommendation.13’ Local friction with 
circular motions of the finger once the area has been 
numbed with the ice, or similar “ice massage” has 
also been advocated.

CYRIAX PHYSIOTHERAPY

Cyriax and Cyriax claimed substantial success in 
treating tennis elbow using deep transverse friction 
(DTF) in combination with Mill’s manipulation, 
which is performed immediately after DTF. Patients 
must follow the protocol three times a week for four 
weeks.

EXERCISE PROGRAMS

The literature on this subject suggests that 
strengthening and stretching exercises are the main 
components of exercise programs because tendons 
must not only be strong but also flexible. The 
treatment regimen of home exercise programs for 
other tendinopathies similar to LET is usually once or 
twice daily for at least 3 months. 

STRETCHING EXERCISES

In the case of LET, static stretching should 
be performed for the ECRB tendon, the site most 
common affected by LET. The best stretching position 
result for the ECRB tendon is achieved with the 
elbow in extension, Lateral elbow tendinopathy 
forearm in pronation, and wrist in flexion and with 
ulnar deviation, according to the patient’s tolerance. 
Recommendations for the optimal time for holding 
this stretching position vary, ranging from as li�le as 
3 s to as much as 60 s. Therapists believe that a stretch 
for 30–45 s is most effective for increasing tendon 
flexibility6. 

STRENGTHENING EXERCISES

There are essentially three forms of 
musculotendinous contractions that strengthen 
soft tissue structures such as tendons: (i) isometric 
(ii) concentric (iii) eccentric. Most therapists agree 
that eccentric contractions appear to have the most 
beneficial effects for the treatment of LET 15. In the 
case of LET, eccentric training should be performed 
for the extensor tendons of the wrist, including the 
ECRB tendon which LET most commonly affects 15.
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ECCENTRIC EXERCISES

The three principles of eccentric exercises are: (i)

Load (resistance) (ii) speed (velocity) (iii) 
frequency of contractions.

BRACING

Use of an inelastic, non articular, proximal 
forearm strap may decrease pain and increase grip 
strength after three weeks. Bracing for up to six weeks 
also may improve the patient’s ability to perform 
daily activities.16

LASER THERAPY

Pooled data from six studies on short and long-
term outcomes show no difference between laser 
therapy and placebo. These results are reinforced 
by another systematic review that found evidence 
against the use of laser therapy alone or in conjunction 
with other conservative modalities.16

ULTRASOUND

It is applied over the lateral epicondyle or radial 
tunnel for approximately 6 to 10 min at 1.5 wa�s, 
pulsed. Hydrocortisone is the lubricant motion, used 
when permi�ed by a physician.17 

DISCUSSION 

The present study was to revise the literature 
related to the treatment of tennis elbow. According to 
the previous studies, it has been found that the effect 
of ultrasound has been proved to be more beneficial 
in maximum studies.

GREG W et al concluded that combining 
ultrasonography with deep transverse friction 
massage or corticosteroids is no be�er than 
ultrasonography alone.18

Acoustic streaming is an effect produced by the 
ultrasonic beam. It is a unidirectional flow of tissue 
occurs particularly at the cell membrane (Dyson 1978). 
Streaming has been shown to produce changes in the 
rate of protein synthesis and could thus have a role in 
the stimulation of repair. Significant improvement in 
the rate of tissue repair has been shown to occur as a 
result of intonation of damage tissue (Dyson 1970).

CONCLUSION  

The present study shows that the use of 
ultrasound has been proved much effective in the 
tennis elbow.
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 ABSTRACT

Background: Lack of studies with appropriate research design and methodology on back extensor 
muscle improvement with exercise,  has not been possible to draw firm conclusions about the effect 
of back extension exercise over Swiss ball exercises in improving quality of muscle strength in an 
individual. The purpose of the study was to determine the effect of back extension exercises versus 
Swiss ball exercises using Bierieng Sorenson Endurance Test in individuals in improving physical 
fitness, quality of life and improving back pain. 

Materials and Method: Thirty subjects with low back pain were recruited for the study. Subjects 
were divided into two groups –Back Extension exercises and Swiss Ball Exercises. Back Extension 
group received exercises like Bridging, Four point kneeling, oblique abdominus training in supine 
with knee bent. Spinal extensors in prone lying with pillow under stomach. Swiss ball exercise group 
received exercises like supine lying on Swiss ball for transverse abdominus, core muscle strengthening 
by bridging on Swiss ball, training transverse abdominus, multifidus with plank exercise on Swiss 
ball. All the subjects were treated for three days a week for five weeks. Pre and Post strength of the 
muscle was seen using Bering- Sorenson endurance test. Outcome measure included Roland- Morris 
questionnaire and visual analog scale.

Results: Overall, subjects in both the back extension and Swiss ball group improved over ten weeks 
training which was tested using Bering- Sorenson endurance test. A statistical significant difference was 
observed between the back extension exercise and Swiss ball exercise in Roland – Morris questionnaire 
and VAS index.

Conclusion:  It can be concluded that there was no significant difference between the two approaches, 
so either of the techniques can be used for the management of low back pain.

Keywords: Back Extension Exercises, Swiss Ball Exercise, Bering- Sorenson endurance test.

Abbreviations: VAS= Visual Analog scale, RMQ = Roland Morris Questionnaire, BMI = Body Mass 
Index, BSET= Bering- Sorenson endurance test
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INTRODUCTION

Low Back Pain refers to pain in the Lumbosacral 
area of the spine encompassing the distance from the 

1st lumbar vertebra to the 1st sacral vertebra. This is 
the area of spine where the lordotic curve forms the 
most frequent site of low back pain is in the 4th and 
5th lumbar segment.1

The superficial back muscles to be considered 
in thoracic and lumbar dysfunction include the 
trapezius, rhomboid major and minor and the 
Latissimus Dorsi. The intermediate back muscles 
are the serratus posterior superior and the serratus 
posterior inferior which are actually accessory, 
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muscle of respiration.1 The deep back muscles include 
erector spinae, the transverse spinal group and the 
intertransverse muscles.2

The thoracic region is less flexible and more stable 
than the cervical region because of the limitation 
imposed by the structural elements such as rib 
cage, spinous processes, taut zyagoapophyseal joint 
capsules, the ligamentum flavum and the dimensions 
of the discs and the vertebral bodies.3

The lumbar region is capable of movement in 
flexion, extension, lateral flexion and rotation. The 
lumbar zygoapophyseal facet favor flexion and 
extension because of the predominant sagi�al plane 
orientation.4

Soft tissues around the spine also play a key role 
in back pain. There is a large and complex group of 
muscles that works together to support the spine, 
help hold the body upright and allow the trunk of the 
body to move, twist and bend in many directions.5

At some time in their life 60% to 80% of the 
population will have low back pain (Cailliet, 1988). 
Those experiencing low back pain 30% to 70% will 
have recurrent episodes. Recovery is anywhere 
between 3 days and 6 weeks for 80% to 90% of acute 
assaults of back pain and becomes a chronic problem 
for 5% to 10% of the sufferers (Frymoyer, 1988). This is 
evidence that 12% to 26% of children and adolescents 
experience low back pain although most cases of low 
back pain occur in persons between the ages of 25 and 
60 years. Peaking at about 40 years (Plowman, 1992)6.

Low back pain is extremely common human 
phenomenon apprised mankind has to pay for their 
upright posture. The common causes of low back 
pain include congenital causes like Spina Bifida, 
Lumbar scoliosis, Spondylolysis, Spondylolisthisis, 
transitional vertebra, facet tropism. Traumatic causes 
like Sprain, strain, vertebral fractures, prolapsed disc, 
Inflammatory causes like Tuberculosis, ankylosing 
spondylitis, Degenerative like Osteoarthritis, 
Metabolic causes like Osteoporosis, Osteomalacia., 
Pain referred from viscera like Genito urinary disease, 
gynaecological diseases and Miscellaneous causes 
like Functional back pain, postural backpain.7

The treatment of low back pain consists of Rest, 
Drugs like analgesic, anti inflammatory drugs, 
Physiotherapy treatment consisting of heat therapy 
(hot packs, SWD, ultrasonic waves etc). Gradually a 

spinal exercises program is started, Traction, use of 
corset, Ergonomics etc.8

Back extension exercises are back strengthening 
exercises that are very important in counter balancing 
the many forward bending exercises we do in 
pilots. Additionally the constant forward bending 
and computer slouching of our daily lives create 
weak back that lead to back pain. Everyone need 
to know few back extension exercises they can use 
to strengthen their back muscles, prevent back pain 
and promote uniform muscular development front 
to back.8

The Sorensen test is a method most frequently 
investigated and reported in the literature. Among 
other back functional measures Bering – Sorensen 
describe this method of testing isometric back 
endurance; it measures how long (to max of 240 
seconds) the subject can keep the unsupported trunk 
(from the upper border of the Iliac crest) horizontal 
while prone on an examination table.10

There is a dearth of studies showing a comparison 
between back extension exercises in Swiss ball 
exercise in reducing pain in the lower back so this 
study is done to find out that which exercise regime 
is be�er in reducing pain in low back using Bering 
Sorenson endurance test.

METHOD

Study Design and Patients: A pre test and 
post test experiment design is used in this study. 
Through convenience sampling thirty subjects were 
recruited who were actively living in the community. 
All subjects were screened using Beirieng Sorenson 
Endurance test. A screening form consisting of RMQ 
and VAS to ensure following inclusion criteria were 
fulfilled: Patients suffering from low back pain for 
more than three months age between twenty to 
forty years, pain should be non specific, patients 
having VAS score between 4-9, able to communicate 
in English, BMI between 18-24. Exclusion criteria 
included any systemic disease, recent fracture in 
spine and lower limb, current use of steroids or any 
drugs for back pain.

Interventions: Group ‘A’ consisted of 15 subjects 
who received specific back extension exercises i.e. 
four exercise for low back muscles; bridging and 
four point kneeling for abdominous and multifidus; 
oblique abdominous in supine with knee bent and 
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touching opposite knee with opposite hand. Training 
spinal extensors in prone lying with pillow under 
stomach and arm by side.  

Group ‘B’ consisted of fi fteen subjects who 
received specifi c Swiss ball exercises. Transverse 
abdominous, mutli fi ds on Swiss ball, patient is 
asked to go from si� ing to lying, hold for three deep 
breadth and then come back. Training core muscle 
by bridging with Swiss ball and body on the fl oor. 
Training transverse abdominous, multifi dus with 
plank exercise on Swiss ball, Spinal extension, prone 
on Swiss ball with therapist support.

 Each group was asked to do the respective 
exercise. Each exercise was to be done for ten counts 
and each count was supposed to be hold for ten 
seconds.

DATA ANALYSIS

The data collected (R.M.Q and V.A.S) was 
analyzed by using SPSS for Windows version 14.0 
in order to verify the investigations of the study. The 
results were considered statistically signifi cant if p ≤ 
0.05. To determine similarity between the groups at 
baseline, subjects’ Pre and Post VAS, RMQ, V.S.E.T 
was determined using mean, S.D. and Wilcoxon Sign 
Rank Test. Wilcoxon test was performed to analyze 
intra group diff erence in all sets.

RESULTS

All the subjects were similar at baseline with 
regards to age and duration of symptoms.

VAS scores: Group A shows mean and Standard 
deviation of pre treatment value is 7.8 and 1.66 
respectively and a post treatment value shows mean 
2.533 and standard deviation 1.4 with Z value -4.700. 
Group B shows mean and standard deviation of 
pre treatment value is 7.6 and 1.4 respectively and 
post treatment value shows mean 1.97 and standard 
deviation 1.2 with Z value -2.158. 

RMQ scores: Group A shows mean and S.D. of 
pre treatment value is 13.8 and 2.5 respectively and 
post treatment value of mean and S.D. is 3.6 and 
2.1 respectively with Z value as -3.436 and P value 
as 0.001. Group ‘B’ shows mean and S.D. value of 
13.3 and 2.6 respectively and post treatment value of 
mean and S.D. is 1.2 and 2.2 respectively with Z value 
as -3.035.. This illustrates that both the groups have 
signifi cant improvement in functional disability.

(Fig. 1) Comparison of Pre & Post Vas of Swiss 
Ball and Back Extension Exercise

(Fig. 2) Comparison of Pre & Post Rmq of Swiss 
Ball and Back Extension Exercise

B.S.E.T scores

In back extension exercise group (Z=-3.424 and P 
=0.001) and Swiss ball exercise group (Z=-3.413 and P 
=0.001). This suggests trunk endurance improvement 
in both groups.

(Fig. 3) Comparison of Pre & Post B.s.e.t. of 
Swiss Ball and Back Extension Exercise

DISCUSSION

The study was conducted to investigate the eff ect 
of back extension exercises versus Swiss ball exercises 
using Beirieng Sorenson Endurance test in patient 
with Low back pain. 

Performing abdominal and back exercise on a 
stable surface stresses the musculature and activates 
the neuro adaptive mechanism that led to the early 
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phase gains in stability and proprioceptor activity 
in this study. Wolfson et al40 demonstrated that 
short term exposure to alter sensory input resulted 
in significant improvement in sway control and 
inhibition of inappropriate motor responses and 
improve core stability.40

A study by Vera – Garcia et al41 evaluated muscle 
activity in the upper and lower regions of the rectus 
abdominus during curl ups performed on a stable 
bench or Swiss ball. The stable bench condition 
resulted in the lowest amplitude of abdominal activity 
with 21% of maximal voluntary contraction (MVC). 
Conversely, the Swiss ball condition resulted in the 
highest amplitude with 50% MVC. They concluded 
“The muscle activity levels demonstrated on the 
Swiss ball suggested a much higher len and on the 
motor system and appeared to constitute sufficient 
stimuli to increase both the strength and endurance 
properties of muscle.41

A systematic review within the framework 
of the Cochrane collaboration back review group 
summarized that exercises may be helpful for 
patients with chronic low back pain to increase return 
to normal daily activities and work.

We used Roland- Morris questionnaire to find 
out disability in which greater levels of disability are 
reflected by higher number on a 24 – point scale. The 
RMQ has been shown to yield a reliable measurement 
which are valid for inferring the levels of disability 
and to sensitive to change over time for groups of 
patient with Low back pain.

CONCLUSION

There was no significant difference between the 
two approaches, so either of the techniques can be 
used for the management of low back pain.
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ABSTRACT

Introduction: The complications and quality of life of Spinal cord injury patients depends on the 
Rehabilitation set up and regular follow up of such patients. This is 13 years of  long term observational 
study  of spinal cord injury   patients of earth quake of GUJARAT on their REHABILITATION STATUS 
and SURVIVORSHIP . 

Material and methodology: 109 spinal cord injury patients were admi�ed at Govt. spine Institute. 
all patients were assessed and their medical, surgical  and rehabilitation status were documented, 
after discharging this patients their regular follow-up was done on OPD base or BY “SAFARI  “(1) ( In 
which rehabilitation team was visiting patients home). In the follow up their rehabilitation status and 
survivorship was documented.

 Results : The REHABILITATION STATUS   and SURVIVALSHIP STATUS  was found to be significantly 
be�er compared to other documented evidences of survivorship of spinal cord injury patients .(2)(3)(4)(5).

Discussion :  The spinal cord injury  patient’s immediate Medical treatment, Rehabilitation protocol 
and treatment, Regular medical follow up and Governments monthly financial help has given 
significant effects on their QULITY  and QUNTITY  OF SCI PATIENT”S  Life(6).

Keywords:  Spinal cord injury, Survivorship, Rehabilitation, Safari.

INTRODUCTION

 Spinal cord injury leads to many complications 
and deaths due to the complications. This is a long 
term study of 13 years of Rehabilitation status and 
survivorship of patients of spinal cord injury in 
earthquake 

On 26th of January 2001, certain parts of Gujarat 
suffered the devastating earth quake having epic 
center near Bhuj with varying intensity right up to 
Ahmadabad. Having intensity of 6.9 on Richer scale 
1,66,000 people were injured. 13,811 died and 8,68,000 
houses were damaged. The Govt. Spine Institute 
,Ahmadabad  admi�ed 109 Spinal cord injury 
patients.

This is an Observational study 0f  13 years 
of  long term  follow up of “ Rehabilitation and 

survivorship”  of  spinal cord injury patients  
admi�ed at Govt. spine institute, Ahmedabad. 
GUJARAT.

MATERIAL AND METHOD

 After the admission of spinal injury patients 
all were given parentral methyl prednisolone with 
the dose of 30mg/kg body weight over 15 mints. 
Followed by 45 mints pause and then in next 24 
hours continuous infusion of 5.4 mg/kg/hour was 
administered (6).

• 37 patients were with normal neurological 
findings and stable spine.

•  72 patients were operated with post. 
Stabilization using appropriate instrumentation and 
decompression. 

DOI Number: 10.5958/0973-5674.2015.00044.1 
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Post-operatively vigorous physiotherapy 
rehabilitation in the form of : 

• Bed side physiotherapy.

• Fast tilt table mobilization.

• Upper limb strengthening.

• Deep breathing exercises.

• Passive range of motion exercises.

  After finishing TTM, depending upon the 
neurological status patients were made to walk in 
parallel bar with or without support. Progression was 
done from parallel bar to walker/elbow crutch/stick/
independent walking. After discharging the patients 
necessary changes in their homes were advised. 
Mobility Aids like wheel chair, Tricycle, crutches 
and Vocational Aids as per their ability were given. 
FOLLOW UP OF THE PATIENTS WERE DONE IN 
OPD   and  BY  “SAFARI”(1) ie.The Rehabilitation 
team of an Ortho surgeon, Physiotherapist, 
Occupational Therapist, Prosthetic and orthotics, 
Nurse and Medical & Social worker visited patients 
home and patient’s complaints were solved. Those 
patients who required Hospitalization were admi�ed 
in spine institute. Till 2013 December 15 such follow-
up  SAFARIS  were done. In 2004 Govt. of Gujarat 
under the name of “Ajivan Pension Scheme” have  
started giving pension of Rupees 2,000 per month to 
all earthquake spinal cord injury patients.

RESULTS

No. of patients admi�ed in Govt. Spine Institute 
in January 2001 : 109. ( Female:74, Male:35,)No. of 
patients of SCI treated conservatively: 37.No.  patients 
of SCI Treated Surgically : 72.

Rehabilitation Status at the Time of Discharge: 
(2001 ) 

Independent:  59

Ambulate Independently With Or Without 
Support. :26

  W/C Dependent: 18

  Bed Ridden  :  6.     Total:  109

 Survivorship  follow up datas:

Sr.
No.

Year Alive Deaths % of 
Deaths

1.
2004 102 07 6.8 %

2. 2005 99 03 3.0 %

3. 2006 96 03 3.1 %

4. 2007 93 06 6.4 %

5. 2008 87 02
2.2 %

6. 2009 85 04 4.7 %

7. 2010 81 03 3.7 %

8 2011 78 01 1.2 %

9. 2012 77 02 2.5 %

10.
Up to 
Dec 
2013

75 01 1.3 %

The survival rate of spinal cord injury patient 
from 2001 to 2013 is  68.80 %. 

The Rehabilitation status of SCI patients in 2013 
December was:

• Independent.:  21

• Ambulate Independently with or without 
Support.:  22

•  W/C Dependent. :  25

•  Bed Ridden.   07.      Total :   75.

DISCUSSION

The patient who were injured were females .The 
world statistics of spinal cord injury patients mortality 
rate is around 50%  in first five years of injury even in 
developed countries . Compare to that statistics the 
survival rate of this patients is very high the reasons 
could be as follows.

• Early evacuation of patients from Debris.

• Immediate transport to proper center.

• Best acute phase treatment.
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• Early stabilization of spine.

• Good Post operative Rehabilitation structure.

• Good monitory support.

• Good vocational Rehabilitation.

• Good Psychological support.

• Regular Follow up.

CONCLUSION

The long term follow up of spine injury patients 
treated at Govt . spine shows that if spinal cord injury 
patients are taken to the hospital immediately and 
the spine is stabilized and decompressed early (6) 
with good post of Rehabilitation structure, good 
vocational, monitory, psychological support and 
frequent follow up give long and be�er quality life to 
spinal cord  injury patinets.

We did not notice any conflict of interest in this 
study.

The expenses for the study were born partly by” 
the government and partly by authors”.

Ethical Clearance: this being an observational 
study wri�en consent was taken from the Director of 
Govt. Spine institute.
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 ABSTRACT

Introduction: Chondromalacia means “softening of the cartilage”, and Patellae means “the knee-cap”. 
So Chondromalacia patellae means “softening of the articular cartilage of the knee-cap.”

It can happen in the older age-group and in teenagers (especially girls). 

Any flexion of the knee increases the tendency of the patella to dislocate. Undue pressure is placed on 
the lateral (outer) facet of the patella. Moreover, in many of these teenagers, the vastus lateralis and 
vastus medialis components  are not well-balanced. The vastus lateralis tends to be more powerful 
than the vastus medialis, thus increasing the tendency for the patella to track or dislocate laterally. 
This again puts undue pressure on the lateral facet. This uneven and excessive pressure on the lateral 
facet leads to cartilage “softening” and breakdown. Q-angle was measured in standing. This has the 
advantage of measuring the Q-angle in the patient’s usual upright posture, so that the normal weight 
bearing stresses (such as valgus stresses on the knee and internal rotation forces) are included in the 
measurement. 

Aim of Study: 

1) To find out the difference of Q-angle in standing with Quadricep relaxed and static quads exercise 

2) To find out the effect of S.Q.E. on Q-angle.

Methodology: Study design:  cross sectional  observational  study .Total 30 Girls include according to 
selection criteria. In Group –A did not present any complaint of pain in the knees; traumatic or surgical 
records or any pathology involving any of the joints of the lower limbs; vascular, peripheral or central 
neurological disorder, constituting the group of knees considered normal- means asymptomatic.

Inclusion factors for Group-B: Anterior or retropatellar pain when performing at least two of the 
following activities: ascending stairs, be seat for long periods, upon squa�ing, kneeling, or jumping;  
Patella joint crepitus elicited upon palpation of extended  knee or when the knee is flexed .Pain on the 
patellar palpation; symptoms for more than one month whose onset is not related to any trauma.

As exclusion factors were: signs or symptoms of another pathology; recent history (less than 1year) of 
surgery in the knees; patellar luxation or subluxation;  meniscal injury; ligamentous instability; patellar 
tendinitis; osteoarthrosis or radiating pain in lower limb ;forefoot pronation.

Group-A-15 Asymptomatic girls between 20-30 years

Group-B-15  Girls between 20-30 years who has CMP. Subjects were instructed to stand with their feet 
shoulder width apart and parallel to each other with their weight evenly distributed over both feet. 
For the SQE-  subjects were simply told to produce a strong quadriceps contraction and hold it for 5 
seconds.

DOI Number: 10.5958/0973-5674.2015.00045.3 
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Q- angle was measured first with quadriceps relaxed in standing position and then teach  the person  
S.Q.E. in standing and Q-angle was measured.

Angle was measured by long arm Goniometer by marking from ASIS to midpoint  of patellae and 
midpoint of patellae to tibial tuberocity and analysis done by using student t test.

Result:-Result showed significant difference in normal group (1.533± 1.30) p<0 .01and in CMP 
group(4.333±1.915),  p<0.001highly significant.

Conclusion:-At the end of study we conclude that in Chondromalesia patelle Q-angle is more as 
compare to normal in standing position and with static quads exercise angle was reduce. So, SQE has 
positive effect to reduced Q-angle and correct patellar malalignment  

Keywords:-Q-angle,chondromalesia patelle,I.Q.A.-Isometric quadriceps activation/SQE-Static quads 
exercise.long arm goniometer.

INTRODUCTION

Chondromalacia literally means “softening of 
the cartilage”, and Patellae means “the knee-cap”. 
So   Chondromalacia patellae means “softening of the 
articular cartilage of the knee-cap.” (1)

It can happen in the older age-group (in the 40’s 
and beyond)and in teenagers (especially girls). The 
clinical presentation is of “patellofemoral arthralgia,” 
with anterior knee pain made worse after going up 
and down steps and after si�ing for long periods.(5) 

Any flexion of the knee increases the tendency of 
the patella to dislocate. Undue pressure is placed on 
the lateral (outer) facet of the patella. 

Moreover, in many of these teenagers, the 
vastus lateralis and vastus medialis components of 
the Quadriceps muscle are not well-balanced. The 
vastus lateralis tends to be more powerful than the 
vastus medialis, thus increasing the tendency for the 
patella to track or dislocate laterally. This again puts 
undue pressure on the lateral facet. This uneven and 
excessive pressure on the lateral facet of the patella 
leads to cartilage “softening” and breakdown. 

The Q-angle is formed by the pull of the 
quadriceps muscles (primarily the rectus femoris) from 
the pelvis to the patella, and the patellar tendon’s pull 
on the tibia.(2)  

 Q-angle was measured in standing. This has the 
advantage of measuring the Q-angle in the patient’s 
usual upright posture, so that the normal weight 
bearing stresses (such as valgus stresses on the knee 
and internal rotation forces) are included in the 
measurement. 

  MATERIALS AND METHOD

STUDY DESIGN AND MATERIALS

Study Design: Cross sectional  observational  
study was conducted to study comparision of q-angle 
with relaxed quadriceps  and with S.Q.E- in standing  
position between normal person and chondromalesia 
patelle.

 Sample Selection: The sample size consisted of  
total 30 Girls include according to selection criteria.

Sample Size: The sample size of  30 Girls was 
divided in to two groups.

Group A: 15   asymptomatic  girls

Group B: 15   symptomatic (chondromalecia 
patellae) girls

Age Group: 20-30 years girls.

SELECTION CRITERIA 

Inclusion Criteria for  Symptomatic (CMP)  
Girls:-

Inclusive Criteria For CMP

1) Anterior or retropatellar pain when performing 
at least two of the following activities: ascending 
stairs, be seat for long periods, upon squa�ing, 
kneeling, or jumping; 

2) Patella joint crepitus elicited upon palpation of 
extended  knee or when the   knee is flexed 

3) Pain on the patellar palpation;

4) Symptoms for more than one month whose onset 
is not related to any trauma.

5) Patella facet sensitivity.
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Exclusive Crieria

1)  Signs or symptoms of another pathology;

2)  Recent history (less than 1year) of surgery in the 
knees;

3)  Patellar luxation or subluxation; (3,4)

4)   Meniscal injury; ligamentous instability; (3,4)

5)  Patellar tendonitis;Patellar bursitis(3,4)

6)  Plica syndrome(3)

7)  Osgood scha�er’s disease(3)

8)  Infection, malignancy.(3)

9)  Osteoarthrosis(3)

10)  Radiadting pain in lower limb; (3,4)

11)  Forefoot pronation.

12)  Patella alta or baja

13)  Abnormal reflexes of L2-L4.

14)  Postsurgety of the involved knee within the last 
12  months.

15)  Congenital or acquired pathology of the back, 
involved knee, or ankle at the time of the 
investigation.

16)  Subjects’ range from 20>AGE<30 years

17)  Abnormal Q angle.

FOR ASYMPTOMATIC GIRLS

1)  A did not present any complaint of pain in the 
knees;

2)  No history of traumatic or surgical records or 
any pathology involving any of the joints of the 
lower limbs; 

3)  Vascular, peripheral or neurological disorder.

MATERIALS
Long arm 360 angle goniometer, Marker pen, 

paper

METHODOLOGY

Procedure: In both group of patients were selected 
according to inclusive and exclusive criterion.

Subjects were instructed to stand with their feet 
shoulder width apart and parallel to each other with 
their weight evenly distributed over both feet. 

For the SQE- subjects were simply told to 
produce a strong quadriceps contraction and hold it 
for 5 seconds.

Q- angle was measured first with quadriceps 
relaxed in standing position and then teach  the person  
S.Q.E. in standing and Q-angle was measured.

Angle was measured by long arm Goniometer 
by marking from ASIS to midpoint of patellae and 
midpoint of patellae to tibial tuberocity and analysis 
done by using student t test.

RESULTS

Thirty subjects were randomly divided into 2 
group;

Group A & Group B .Fifteen subjects were taken 
in each group.

Within the group comparison done by paired 
t-test

Result showed significant difference in 
normal group (1.533± 1.30) , p < 0 .01 and in CMP 
group(4.333±1.915) ,  p < 0.001 highly significant.

 Graph-1 Q-Angle –in relaxed quadriceps &with 
S.Q.E in Asymptomatic & Symptomatic

DISCUSSION

The Q-angle is formed by the pull of the 
quadriceps muscles (primarily the rectus femoris) 
from the pelvis to the patella, and the patellar 
tendon’s pull on the tibia.9

Analysis was done for asymptomatic girls by 
using a student-t test  it shows that it was significantly 
decreased in measuring q-angle with quadriceps 
contraction.

For symptomatic group means chondromalecia 
patellae shows highly significantly decreased q-angle 
with quadriceps contraction.

Indian Journal of Physiotherapy and 
Occupational Therapy Measurement of Q - angle 
clinically - An analytic overview by Bhawna Verma 
Vol. 1, No. 4 (2007-10 - 2007-12)  ISSN: 0973-5666, 
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The best method of performing the measurement of 
q angle is it assesses the q angle in relation to lower 
extremity biomechanics. Since we are most concerned 
with assessing how the joint functions during the 
daily activities and sports participation, it certainly 
makes sense to obtain this important measurement 
while in a weight bearing position.13

The quadriceps femoral angle (Q angle) has 
been linked with several knee disorders, but Q-
angle measurement procedures have not been 
standardized.

Since slight variations in patient positioning have 
a significant effect on the measurement of the Q-angle, 
and measurement reliability in the supine position is 
only moderate, (10,11) the best way to perform this test 
is with the patient standing. This has the advantage of 
measuring the Q-angle in the patient’s usual upright 
posture, so that the normal weightbearing stresses 
(such as valgus stresses on the knee and internal 
rotation forces due to excessive foot pronation) are 
included in the measurement.

When measured standing, the Q- angle should 
fall between 18 and 22 degrees.  (12) Males are usually 
at the low end of this range, while females (because of 
their wider pelvis) tend to have higher measurements. 
One author considers standing Q-angles greater than 
25 degrees in females  and 20 degrees in males to be 
abnormal.(13)

 When measured in the supine position, the 
values will be lower, and the normal range ends at 
15 degrees in males and 20 degrees in females. (14) A 
Q-angle measured at the higher end of the normal 
range indicates a tendency for added biomechanical 
stress during strenuous or repetitive activities using 
the knee. When the measurement is above the 
normal limits, the probability of developing tracking 
disorders and chondromalacia patellae increases 
rapidly. 

Journal of Orthopaedic & Sports Physical 
Therapy 2000;30(4) :211-2 16 Laura H. 
Lathinghous,MHS,PT1,Mark H. Trimble,PHD,PT2

Effects of Isometric Quadriceps Activation on 
the Q-angle in Women before and After Quadriceps 
Exercise

The Q-angle decreases with IQA, and the 
magnitude of this decrease is dependent on the 
magnitude of the Q-angle at rest. Our findings 
support the view that an excessive Q-angle may 
predispose women to greater lateral displacement of 
the patella  during vigorous activities and sports in 
which the quadriceps muscle is stressed.

 ORTHOP SPORTS PHYS THER 2OOO;3O:Z 
1 1-2 16.

Measuring the change in the Q angle with I.Q.A 
compared with the resting Q angle may enhance a 
clinician’s ability to predict which individuals are 
at greatest  risk of developing patellar tracking and 
patellofemoral  dysfunction:-

As a result of the bowstring effect caused by 
the pull of the quadriceps in relation to the tibial 
tuberosity, activation of the quadriceps has been 
shown to decrease the Q angle.(15) Therefore, 
individuals with excessive Q angles may be 
predisposed to greater changes in the Q angle with 
isometric quadriceps activation (IQA). Although a 
slight decrease in the Q angle with IQA would be 
expected, a substantial decrease may indicate the 
presence of an imbalance in strength of the different 
heads of the quadriceps muscle. The oblique fibers 
of the vastus medialis are believed to provide an 
active counterbalance to the valgus forces on the 
patellofemoral joint(16,17,18) Relative weakness of 
the vastus medialis may increase the like lihood of 
the Q angle to decrease and the patella to displace 
laterally with activation of the quadriceps.

Dana Binder1, Dawn Brown-Cross1, Eric Shamus1  

et al  in the study of  Peak torque, total work and 
power values when comparing individuals with Q-
angle differences  they found that the quadriceps with 
the smaller Q-angle had a significantly greater peak 
torque. So Q-angle difference may provide scientific 
and clinical rationale for the design of rehabilitation 
programs for patients with patellofemoral or anterior 
knee pain syndromes.

Q angle: effects of isometric quadriceps 
contraction and body position Guerra JP, Arnold 
MJ, Gajdosik RL., J Orthop Sports Phys Ther. 1994 
Apr;19(4):200-4, leffrey P. Cuerra, PT’

The quadriceps femoral angle (Q angle) has 
been linked with several knee disorders, but Qangle 
measurement procedures have not been standardized. 
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The purpose of this study was to examine the effects 
of isometric quadriceps contraction in the standing 
and supine positions on the Q angle. The results 
showed that isometric quadriceps contraction affects 
the Q angle with the subjects standing or supine, 
even though the pelvic width differed significantly 
between the two positions. Clinicians and researchers 
should consider the results of this study in order to 
standardize procedures for measuring the Q angle.

The reduction of the Q angle which was seen can 
be justified in studies analyzing the activation of the 
oblique medial and vastus lateralis muscles upon 
isometric exercises on the quadriceps having the 
knees in total extension(6,7) 

Effects in the Q angle measurement with 
maximal voluntary isometric contraction of the 
quadriceps muscle by Belchior A.C.G.1, Arakaki 
J.C.1,2, Bevilaqua-Grossi D.2, Reis F.A.1 and Carvalho 
P.T.C.1,  Rev Bras Med Esporte _ Vol. 12, – Jan/Fev, 
2006 

Based on this study, we believe that if it is 
associated to the maximal voluntary contraction 
during its execution, it can minimize the bad patellar 
alignment

Static and lsokinetic Treatments of 
Chondromalacia Patella: A Comparative 
Investigation by

William Mcmullen, Ms,’ Alfred Roncarati, Edd, 
Paul Koval,  During physical activities that require 
repetitive knee flexion, patellofemoral compressive  
forces (PFCF) increase as the angle between the 
patella and quadriceps tendons becomes more acute.

Continued and repetitive patellofemoral contact 
during a knee rehabilitation program will most likely 
exacerbate knee symptoms, particularly subjects with 
a diagnosis of chondromalacia patella.

A static exercise rehabilitation program may 
strengthen the knee musculature, yet minimize the 
PFCF and disruption of the patella and femoral 
articular surfaces. When the knee is in full extension 
and the quadriceps are contracted-as in quadriceps 
se�ing and straight leg raise exercises- the patella 
is not in contact with the femoral condyles. Instead, 
it articulates superiorly with the supratrochlear fat 
pad, allowing for minimal patellofemoral contact(13).  
Moreover, since subjects are performing exercises 

with the knee in full extension, the resultant PFCF 
have been calculated by various researchers to be 
approximately zero(13). The results of this study show 
that two therapy programs, 1 ) a static, progressive 
resistance and flexibility program, and 2) an isokinetic 
program, are equally effective in providing functional 
improvement in patients with chondromalacia 
patella.(8) 

 Parameters and comparisons of the quadriceps 
angle of  College-aged men and women in the supine 
and standing positions by  Woodland LH, Francis RS, 
The American Journal of Sports Medicine.1992 ;20(2): 
208-211 found that women showed a larger increase 
in Q-angle between the supine and standing positions 
than men.

The authors conclude that Q-angle measurements 
are clinically useful because they affect patellar 
tracking and knee mechanics

LIMITATION

First, since the level of quadriceps activation was 
not controlled, it was likely that several if not most of 
the subjects activated the quadriceps submaximally 
during the IQA condition.

CONCLUSION

At the end of study we conclude that in 
Chondromalecia patelle Q-angle is more as compare 
to normal in standing position and with static quads 
exercise angle was reduce. So, SQE has positive 
effect to reduced Q-angle and correct patellar 
malalignment. 
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ABSTRACT

Background- Owing to the chronic nature of the Pelvic inflammatory disease, large doses of analgesics 
and their side effects on the body, there is a need for non-invasive therapeutic and symptomatic chronic 
pain management. So the purpose of this study is to investigate the efficacy of SWD in the symptomatic 
management of chronic PID pain

Aim-The aim of the study is to find out the effect of SWD in reducing pain and improving function  in 
chronic PID pain. 

Objective -To determine therapeutic effect of SWD in reducing pain and improving function in chronic 
PID pain. 

Material and Methodology- : A randomized experimental study conducted on 30 females, aged 
between 18-40, diagnosed as having Pelvic inflammatory disease. Patients were randomly divided 
into two groups. Group A were treated with medications, pelvic relaxation exercises, ADL instruction 
and SWD. Group B were treated with medications, pelvic relaxation exercises, and ADL instructions. 
Clinical improvement was observed on Visual analogue scale and pain disability index.

Results- Unpaired t test was performed for post treatment VAS and pain disability index for both the 
groups. Group A which was treated with SWD have shown significant improvement.

Conclusion-The result of this study revealed the therapeutic efficacy of SWD in the symptomatic 
management of chronic pain in PID. The findings of the study provide a rational base for recommending 
SWD in the symptomatic management of chronic pain in PID over analgesic. 

Keywords- Pelvic Inflammatory Disease, SWD, 

INTRODUCTION

Pelvic inflammatory disease is an infection of 
the upper genital tract in women that can include 
endometritis, parametritis, salpingitis, oophoritis, 
tuboovarian abscess, and peritonitis. The spectrum 
of disease ranges from subclinical, asymptomatic 

infection to severe, life threatening illness, squeal 
include chronic pelvic pain, ectopic pregnancy, and 
infertility.1 Chronic PID is the residual debilitating 
illness that follows an acute episode of pelvic 
infection and is characterized by various symptoms 
such as persistent or recurrent lower abdominal 
pains, vaginal discharge, dyspareunia, and menstrual 
disorders. 

The application of physical modalities in clinical 
practice is becoming increasingly popular.2It is widely 
known that shortwave diathermy (SW) can be used to 
reduce pain and swelling, accelerate the inflammatory 
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process, and promote healing in ‘tissues with chronic 
inflammation3-5. The physical effects of SWD are the 
production of heat in the tissues and a concomitant 
rise in the tissue temperature.6-8. Application of SW 
diathermy to the involved tissues may increase 
vascular circulation, including white blood cells and 
change tissue temperature, which directly results in 
vascular dilatation, an increase in pain threshold, and 
a decrease in pain and swelling9-10.  Such vascular 
improvement also encourages resolution of the 
inflammatory processes by increasing nutrition 
and oxygen supply and by removing metabolic 
and waste products. This in tum promotes natural 
resistance to infection3-5. Owing to the chronic 
nature of disease, large doses of analgesics and their 
side effects on the body, there is a need for a none 
invasive therapeutic and symptomatic chronic pain 
management. However, studies investigating the 
efficacy of alternative to analgesics are very few. With 
all possible searches very few studies are available 
on effect of SWD on pelvic inflammatory diseases. In 
this study, an a�empt has been made to observe the 
effectiveness the efficacy of SWD in the symptomatic 
management of chronic PID. 

MATERIAL AND METHOD 

This randomized experimental study was carried 
out in N.D.V.M.P College Of Physiotherapy, nashik 
on 30 females, aged between 18-40, diagnosed as 
having Pelvic inflammatory disease. Patients were 
randomly divided into two groups. Group A were 
treated with medications, pelvic relaxation exercises, 
ADL instruction and SWD. Group B were treated 
with medications, pelvic relaxation exercises, and 
ADL instructions.

 Inclusion criteria was Patients with Endometritis, 
Parametritis, Salpingitis, Oophoritis and Peritonitis. 
Common Symptoms having-lower abdominal pain, 
irregular menses, pain radiating to lower back. 
Exclusion Criteria was Carcinoma, Pregnancy, 
Patients with contraindications of SWD.

Patients were randomly divided into two groups. 
Group A were treated with medications, pelvic 
relaxation exercises, ADL instruction and SWD. 
Group B were treated with medications, pelvic 
relaxation exercises, ADL instructions. Clinical 
improvement was observed on Visual analogue scale 
and pain disability index.

SWD TREATMENT PROCEDURE

 Only in group A (experimental group) SWD is 
applied. Continuous SWD current was generated 
by SWD machine adopting the modified cross fire 
technique as described by Balogun and Okonofua11. 
This involved moving electrodes to a position at right 
angles to the previous position half way through the 
treatment, so in 1st half treatment was given anterior 
posterior through the patients in lying position. And 
In 2nd half with the patients in side lying position 
with legs curled up and electrodes placed over the 
pelvic outlets and lumbosacral area of the spine 
INTENSITY- That generate mild comfortable warmth. 
FREQUENCY- Treatment was given at a frequency of 
every 2 days DURATION- 30 mins. The 30 mins were 
divided into 2 sessions of 15 mins each.

At the end of the total treatment period (14 
days) post SWD and NSAID’s treatment, VAS and 
pain disability index were recorded for both the 
groups .unpaired T test was done to see the level of 
significance.

RESULT- Mean age of group A patient was 
28.46±5.66 years and in group B was 26.78±4.24. 

Table 1-Visual analogue scale

Group D -0 D -14
Group A 8.46±2.61 4.78±2.805
Group B 7.49±2.201 6.89±2.25
P value 0.097 0.030

Group A showed significant improvement as p 
value is 0.030.group B also showed improvement but 
it was not as significant as group A.

Graph1 -pain disability index

For group A significant improvement is seen for 
pain disability index. Where pain disability index 
score of 56 was present before SWD treatment and after 
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treatment it was 42.whereas score of 53 was present for 
group B and after treatment it was 46. Improvement is 
seen in both the groups and significant improvement 
is seen in group A as p value is 0.0001 and t = 7.8360
 with standard error of difference = 0.510.

DISCUSSION 

The primary purpose of this study was to 
determine the therapeutic efficacy of SWD in the 
symptomatic management of chronic PID. The finding 
of this study supports the work of BALAGON AND 
OKONOFUA, who reported an effective use of SWD 
in the treatment of chronic PID pain. The use of SWD in 
the clinical se�ing has systematically decreased in the 
last decade because of the discovery of newer electro 
analgesia such as the TENS, electro acupuncture, and 
lasers. Recently, Nickel suggested the elimination 
of SWD from physical therapy’s repertoire of 
treatment modalities because of the dearth of 
evidence supporting its therapeutic effectiveness 
in the different clinical conditions for which it is 
recommended2, 6-8. Our findings suggest that SWD 
still has a place in the armamentarium of the physical 
therapist and is indicated in gynecological practice. 
Another similar study investigating an alternative 
to analgesic was conducted by Evseeva, Serov & 
Tkachenko12 . The exact mechanism whereby SWD 
exerts its salutary effect is currently not well known. 
Following SWD therapy, there is a general dilatation 
of the arterioles and capillaries.The improved blood 
circulation making available an increased supply of 
oxygen and nutritive materials and also bringing in 
more WBc’s

The dilation of capillaries also increases the 
exudations of fluid into tissues and this is followed 
by increase absorption which together with increased 
flow of blood through pelvic area, assist in removal of 
waste products. These effects help to bring about the 
resolution of inflammation.

Chronic PID is associated with chronic pelvic 
pain as a result of inflammatory processes in pelvis. 
Resolution of the inflammation is accompanied by 
relief of pain , SWD assists in bringing about the 
resolution of inflammation and so relieving the pain 
in chronic PID.

Patients with PID are not routinely referred 
for physical therapy until the condition is found 
to be resistant to antibiotic therapy. The results of 
this study report reveal that SWD may be effective 

in the management of chronic PID. The therapist, 
however, must be alert to certain precautions and 
contraindications. Pregnant patients and those 
with sensory deficit, phlebitis, arterial disease, and 
malignant tumors should be identified and excluded 
from SWD therapy. It should not be applied to areas 
recently exposed to radiotherapy.

CONCLUSION 

The result of this study revealed the therapeutic 
efficacy of SWD in the symptomatic management 
of chronic pain in PID .Therefore, in PID use of 
SWD as adjunctive therapy along with conventional 
management is effective.
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  ABSTRACT

Aim of the Study: To evaluate the influence of proprioceptive neuromuscular facilitation   techniques 
on diaphragm muscle activity and pulmonary function in subjects with guillain- barre syndrome.

Purpose of the Study: Respiratory muscle weaknesses in neuromuscular diseases are major causes 
of morbidity and mortality in acute and long term se�ing. Indications for admission of patients with 
guillain- barre syndrome in ICU often include one or more factors like respiratory failure, severe bulbar 
weakness, and autonomic instability. Although, regular physiotherapy includes – air way clearance 
techniques, breathing exercises, chest physiotherapy, body positioning, postural drainage positions, 
inspiratory and expiratory muscle training, all these may improve the chest condition but the subject 
may not completely recover from respiratory muscle weakness and may have fatigue. Proprioceptive 
neuromuscular facilitation techniques facilitate the respiratory muscles which in turn improves the 
pulmonary function. Hence, the purpose of the study is to find out the influence of PNF techniques 
on diaphragm muscle activity and on pulmonary function (FEV1/FVC) in subjects with guillain- barre 
syndrome.

 Objectives of the Study: • To evaluate the effect of PNF techniques on pulmonary function (FEV1/
FVC) through Portable electronic spirometer in subjects with guillain- barre syndrome.

• To evaluate the diaphragm muscle activity by EMG (ELECTROMYOGRAPHY) biofeedback in 
subjects with guillain- barre syndrome.

Se�ing: Respiratory intensive care unit, General ward, SVIMS, Tirupati, AP. 

Subjects: 30 subjects who met inclusive criteria were selected by random sampling method and 
divided into experimental and control group. (15 in each group).

Method: Diaphragm muscle activity is measured by surface EMG biofeedback; pulmonary function 
(FEV1/FVC) is measured with portable electronic spirometer. These parameters were assessed before 
intervention and on the seventh day after intervention.

Conclusion: The group treated with proprioceptive neuromuscular facilitation techniques (Rhythmic 
stabilisation, repeated contractions) and breathing exercises had significant improvement on 
diaphragm muscle function measured in mille seconds and FEV1/FVC compared to group treated 
without proprioceptive neuromuscular facilitation techniques.

Keywords: Proprioceptive neuromuscular facilitation techniques(PNF), Guillain- barre syndrome(GBS), 
breathing exercises, pulmonary function, diaphragm muscle activity.
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INTRODUCTION

 GBS is also called as acute inflammatory 
demyelinating  polyneuropathy (AIDP) which is acute 
on onset, monophasic, immune mediated disease with 
increasing variants over past few decades. Number 
of diseases that fall under rubric GBS has grown 
to include axonal variants such as MFS (MILLER- 
FISHER SYNDROME).GBS is an autoimmune 
inflammatory disease of peripheral nervous system 
affecting nerves outside the brain and spinal cord. 
It is triggered by preceding infectious events such as 
a respiratory or gastrointestinal infection.There are 
at least four subtypes of disease including 1) Acute 
inflammatory polyradiculopathy(AIDP) 2) Acute 
motor axonal neuropathy (AMAN) 3)Acute motor 
and sensory axonal neuropathy(AMSAN) 4)Miller 
– fisher syndrome(MF)[1],[2]. GBS is an autoimmune 
disorder of PNS with range of presentations from mild 
to life threatening paralysis (Kristi Mcclellanmantay, 
elinarmeau, Thomasparish)[5]. The annual incidence 
of GBS is approximately 1.11/1, 00,000 in INDIA[1], 
[2] Annual incidence in Tirupati is 79.28%.Males are 
affected than females. The males: female ratio is 1: 0.7. 
Respiratory illness incidence is 58% in tirupati. Bulbar 
involvement is 34%.

 The symptoms and signs of GBS are 1) 
preceding upper respiratory tract infection often 
predates the onset of GBS by 10 to 14 days 2)motor 
dysfunction  3) symmetrical limb weakness 4) muscle 
wasting 5) areflexia 6) numbness/parasthesias 
7) pain 8) autonomic dysfunction 9) fatigue due to 
respiratory muscle weakness 10) respiratory failure. 
Neuromuscular diseases that affect respiratory 
system are major cause of morbidity and mortality  in 
both acute and long term se�ing. GBS is most common 
neuromuscular disease that affect respiratory system 
in ICU, the following are the factors  of respiratory 
system dysfunction in GBS respiratory failure, severe 
bulbar weakness, autonomic instability, pulmonary 
aspiration. The following factors lead to respiratory 
failure: 1) upper airway   compromise due to weakness 
of laryngeal and oropharyngeal muscle 2) weakness 
of muscles of inspiration 3) weakness of muscles of 
expiration 4) pulmonary complications. As per the 
literature the following are the treatment regimens 
available to improve respiratory muscle weakness.
1) Airway clearance techniques for effective in 
removal of secretions, postural drainage and body 
positions. 2) breathing exercises 3) forced expiratory 

techniques 4) respiratory muscle training- Inspiratory 
muscle training, Expiratory muscle training5) 
incentive spirometer

MATERIALS AND METHODOLOGY

Place of study is college of physiotherapy, SVIMS, 
Tirupati, Andhra Pradesh, India. Study design is an 
Experimental study – prospective randomised clinical 
trial. Subjects were randomly divided into into two 
groups (experimental and control groups) and all the 
participants were provided with informed consent. 
Sample size is 30 subjects (15 in each group). Inclusive 
criteria is age: 30- 50 years, both male and female 
gender, Moderate FEV1/FVC, Haemodynamically 
stable patients. Subjects with Cardiac diseases, 
Unconscious subjects, Seizures, Neurodegenerative 
diseases, other respiratory disorders, and Psychiatric 
illness were excluded. 

Intervention: (1 week of PNF training  and 
PNF techniques, diaphragmatic breathing exercises 
for15min, 3repetations, 3 sets, 7 days in a week for 1 
week).

EXPERIMENTAL GROUP: subjects received 
PNF techniques (repeated stabilization, rhythmic 
contractions) to diaphragm and diaphragmatic 
breathing exercises for15min, 3repetations, 3 sets, 
and 7 days in a week for 1 week. CONTROL GROUP: 
subjects received only diaphragmatic breathing 
exercises for 15 min, 3repetations, 3 sets, and 7 days 
in a week for 1 week.

OUTCOME MEASURES 

Outcome measures are:

•   EMG BIOFEED BACK

•  Portable electronic spirometer

Materials used are 1)EMG biofeed back machine 
MYOMED 932- to record diaphragm muscle 
activity.2)Portable electronic spirometer,BIONET, 
CARDIOTOUCH 3000- to record pulmonary function 
(FEV1/FVC)                            

STATISTICAL ANALYSIS

The entire analysis has been carried out using 
IBM SPSS Inc. 20.0 Version.  The main objective of 
the work is to observe the statistical significance in 
the variables considered.  The data is collected on two 
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time periods i.e., Pre and Post treatment with respect 
to each and every variable. Since all the variables 
in the study are quantitative; the suitable statistical 
technique is to analyze and meet the objective is 
the paired sample t- test. To test the significance 
between control and experimental group with respect 
to variables, Independent sample t- test has been 
performed.

RESULTS 

According to the data analysis, a significant 
difference was found between the pre and post test 
values of both the parameters in both experimental 
and control groups (p< 0.05), but comparatively more 
significant changes was found in experimental than 
the control group (p< 0.05).

  DISCUSSION

The purpose of the study was to find out the 
effect of PNF techniques on diaphragm muscle 
activity and on pulmonary function in subjects with 
GBS. Diaphragm muscle activity is measured with 
EMG biofeedback machine, pulmonary function 
with portable electronic spirometer through FEV1/
FVC ratio. The outcome measures were recorded 
before intervention and after intervention on seventh 
day. Initially paired t- test was utilised to test the 
significance between pre and post intervention 
values of DMA and FEV1/FVC ratio. Results from 
table- 1 and table- 2 showed that there was significant 
improvement in post values in both control and 
experimental groups when compared to pre values 
of both groups.

The results of the present study indicate that 
breathing exercises may be a viable option for 
improving respiratory muscle weakness. However 
addition of PNF techniques (Repeated contractions 
and Rhythmic stabilisation) produced significant 
results over breathing exercises. Subjects receiving 
PNF techniques improved their diaphragm muscle 
activity (DMA) by a mean of 40.33 compared to 
individuals who received only breathing exercises in 
isolation. PNF techniques also improved pulmonary 
function (FEV1/FVC) by a mean change of 25.00 
compared to 5.87 for those who received breathing 
exercises. The results indicated significant between 
group differences for DMA and FEV1/FVC. The above 
statistics reveal that PNF techniques has a significant 
effect on respiratory muscle weakness than treated 

with only breathing exercises in GBS.

Diaphragm is man’s main respiratory muscle. 
The motion of the rib cage a�ributes to the direct 
action of the diaphragm through its insertion at 
lower ribs and reduces the intrathoracic pressure 
through abdominal musculature. It is believed that 
when ventilator capacity of lungs is compromised, 
the respiratory functions such as VC, FEV1/FVC are 
said to be affected and the individual could utilise the 
abdominal muscle for forced expiration, thus ge�ing 
room for improved inspiratory action. Abdominal 
muscles play a role in effective coughing also 
individuals with weak abdominals show ineffective 
coughing leading to accumulation of secretions and 
infections which in turn affects pulmonary function.

To improve diaphragm muscle activity and 
the pulmonary functions, PNF techniques are 
incorporated. Techniques are applied as a means 
of stimulating response and strengthening muscles 
of respiration. Stimulating intrinsic muscles of 
respiration and increase of range of motion of chest 
and diaphragm are achieved by direct application of 
these techniques which are based on SHERRINGTON 
LAW OF SUCCESSIVE INDUCTION where pressure 
and stretch are applied which produces a stretch 
reflex and stimulation of muscles of respiration which 
facilitates movement.

According to NITZ 2002. A randomised control 
trail study proved the effect of PNF treatment on 
breathing to staged basal expansion technique 
and concluded that PNF approach is the main 
contributor in increasing oxygen saturation and 
thoracoabdominal motion. MICHAEL T. Pu� et al 
(2008) studies proved that PNF techniques are said to 
improve vital capacity (VC) and range of motion in 
subjects with COPD. In study done by FRED SMEDES 
(2006) a literature revealed that PNF is effective in 
treating central neurological disorder, orthopaedic, 
traumatic problems to sport injury individuals and 
are said to improve ROM, voluntary movement, gait 
speed, vital functions, and stroke.

CONCLUSION

In subjects with GBS who have diaphragm 
muscle weakness and reduced pulmonary function, 
PNF techniques improve diaphragm muscle 
activity and pulmonary function (FEV1/FVC). The 
study proves that PNF techniques are effective in 
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facilitating diaphragm muscle activity and improving 
pulmonary function in subjects with GBS.
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ABSTRACT

Objective: To measure the Strength of Cylindrical Grip in 6-11 years Children in Pune City. 

Methodology: This was a cross sectional study done amongst students at Sinhgad Spring Dale School, 
Ambegaon, Pune during November 2012 to January 2013. Total 120 school children were selected by 
convenient sampling. Information was gathered of the grip strength of both the hands measured by a 
modified sphygmomanometer. Maximum three readings were collected and then an average of those 
three readings was taken.

Results: Unpaired t test was done to compare the strength of the grips between the right hand and left 
hand grips between girls and boys and the dominant and non dominant hands. The difference in the 
dominant and non dominant grip strengths of girls and boys was found to be extremely significant 
(p < 0.0001).

Conclusion: There is no significant difference between right hand and left hand grip strength of 
girls and boys of 6-11years.The dominant hand is stronger than the non-dominant hand of 6-11years 
children.
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INTRODUCTION

Cylindrical Grip is one of the power grips which 
requires great strength and is considered as the most 
stable grip. It develops at the age of 9-12 months and 
the strength increases with the age. By the age of 1-
2 years most children have established a fine pincer 
grasp, and by the age of 3-4 years most children have 
established a tripod grasp of a pencil1. It is during 
the preschool years that children apply and refine 
these prehensive skills to use the simple tools such 
as knives, forks, scissors, crayons, pencil and paper, 
shoelaces, zippers bu�ons and other devices (Ayres, 
1981).

Grip strength is frequently measured when 
assessing hand function in children to help identify 
level of development or degree of impairment, to 
establish treatment needs, and to measure treatment 
outcomes. Fine motor tasks leads to the establishment 
of hand preference by age 6 years1. 

Grip strength is frequently measured when 
assessing hand function in children to help identify 
level of development or degree of impairment, to 
establish treatment needs and to measure treatment 
outcomes1. Most of the published research dealing 
with grip strength measurement has focused on 
adults, but there is increasing interest in establishing 
reliable and valid normative data for children2.

Therapists use grip strength measurements as 
one means of evaluating hand function (Pratl & Allen, 
1989)1.

A study done by C. Backman & L. Daniels in 1996 
shows that there is an increase in grip strength with 
age and boys were generally stronger than girls and 
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the right hand was often, stronger than the left hand2. 
The study done by Andrea Robertson and Jean Dei� 
in 1987 indicated that the mean grip strength scores 
increased linearly with an increase in age and that the 
right grip strength score was greater than the left3. 

 A modified sphygmomanometer can be used as 
a reliable and valid measure for grip strength. The 
procedure recommended by Melvin (1989) is the use 
of an inflated blood pressure cuff as the squeezing 
device. This study examined the grip strength of 
typical children using this device and then compared 
their grip strength with the grip strength of children 
with rheumatic diseases4.

Very few studies were done on Indian population 
amongst children to study the grip strength; hence the 
need for study arose. Also cylindrical grip strength 
was chosen since it is the most commonly used grip.  

NORMATIVE DATA 

Daniels and Backman (1993) identified a number 
of trends in the development of hand strength which 
did emerge from their studies: strength increases with 
age, boys stronger than girls, increase in strength are 
parallel for boys and girls until adolescence when 
boys strength increases rapidly and girls gradually, 
the right hand is stronger for right dominants while 
findings for left dominants are inconsistent, height 
and weight are correlated with grip and pinch 
strength.

Robertson and Dei� (1988) suggested that most 
commercially available dynamometers are too large 
and too heavy for children’s small hands. Instrument 
size and weight could even be more important factors 
to consider when a�empting to measure strength in 
children with hand impairments.   

The Jamar dynamometer was used in four of 
the nine studies which measured grip strength in 
children. However the handle position was not 
consistent across the studies. Ager (1984) adjusted 
the handle position relative to the size of the child’s 
hand5.

OBJECTIVES

1. To compare the strength of cylindrical grip of 
right hand and left hand between boys and girls of 6-
11years children.

2. To compare the strength of cylindrical grip in 

dominant and non-dominant hand of 6-11yrs. 

METHODOLOGY

Study design: A Cross sectional Study.

Study area: Spring Dale Primary School, Vadgaon, 
Pune

Duration: - 6months

Sampling: Convenient Sampling.

Sample Size: 120 Children (60 boys and 60 girls)

Sample Selection: - Children from age 6-11 years 
both girls and boys

Inclusion criteria: 

• Age Group : 6-11years

•  Both Girls and Boys 

Exclusion criteria: 

•  Children with a history of Trauma which involves 
the upper limb. 

•  Children with a Hand Deformity 

Materials Used: 

•  Modified Sphygmomanometer :  To Measure the 
strength of cylindrical grip 

Figure 1: The Modified Sphygmomanometer 

PROCEDURE 

Ethical clearance was taken from the institutional 
ethical commi�ee. Ascent of the subject’s parent was 
taken. Subject should be in si�ing position on an 
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chair with his shoulder in neutral position with no 
rotation and adducted, elbow resting on the table, 
forearm in mid prone position and wrist in neutral 
position or up to 15 degrees of extension. Now the 
subject should press the pressure bulb of the modified 
sphygmomanometer with maximum strength and 
pressure difference is noted. Initially a demonstration 
was given to the subjects. Then the subjects were asked 
to perform the procedure with his/her dominant hand 
and then with non dominant hand. Maximum three 
readings were collected and then averages of those 
three readings were taken. 

STATISTICAL ANALYSIS 

Unpaired t test was done to compare:-

• Right hand grip strength between girls and 
boys of 6-11years.

• Left hand grip strength between girls and 
boys of 6-11years.

• Dominant and Non-dominant grip strength 
of 6-11years children.

RESULTS 

TABLE 1: Comparison of Right hand grip 
strength between girls and boys of 6-11 years  

Mean (mm 
Hg)

SD(mm 
Hg) N

Girls 120.50 38.90 60

Boys 117.67 36.93 60

There is no significant difference of right hand 
grip strength between girls and boys. (p value 
=0.6832)

TABLE 2: Comparison of Left hand grip strength 
between girls and boys of 6-11 years

Mean (mm 
Hg)

SD(mm 
Hg) N

Girls 86 34.21 60

Boys 82 33.55 60

There is no significant difference of right hand 
grip strength between girls and boys. (p value 
=0.5367)

TABLE 3: Comparison of dominant and 
non dominant hand grip strength in 6-11 years 

Mean (mm 
Hg)

SD(mm 
Hg) N

Dominant Hand 
122.25 37.45 

120

Non dominant 
hand 80.92 30.40 120

There is an extreme significant difference between 
the grip strength of dominant and non-dominant 
hand in 6-11yrs children. (p value <0.0001)

DISCUSSION

In the present study 120 samples were taken 
among which 60 girls and 60 boys were evaluated for 
cylindrical grip strength. The right hand grip strength 
of girls and boys (t value 0.4092 and p value 0.6832) 
showed no significant difference in right hand grip 
strength of girls and boys.

The left hand grip strength of girls and boys 
(t value 0.6197 and p value 0.5367) showed no 
significant difference in left hand grip strength of 
girls and boys (Table 1 & 2). The dominant and non 
dominant grip strength of girls and boys (t value 
9.3866 and p value is <0.0001) shows significant 
difference between the dominant and non dominant 
hand grip strength of girls and boys (Table 3).

A study done by C Backman & L Daniels in 1996 
shows that the boys were generally stronger than the 
girls, however no such significant differences were 
seen in the present study. The study done by Andrea 
Robertson and Jean Dei� (1987) indicated that the 
mean grip strength score of dominant hand was 
greater than the non dominant hand, similar results 
were obtained in the present study.

CONCLUSSION

There is no significant difference between right 
hand and left hand grip strength of girls and boys 
of 6-11years.The dominant hand is stronger than the 
non-dominant hand of 6-11years children.
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ABSTRACT

Objective: The purpose of this study is to compare The Quality of Life of Occupational Therapists 
working in Hospitals and those working in Private setups.

Methodology: Occupational therapists above 25 years of age working in hospitals  (N= 51) and in 
Private setups (N= 49) participated in the study. They were divided into three age groups viz 25 to 
34 years, 35 to 44 years and 45 years and above. The subjects took the questionnaires in a group or 
individually. A detailed Demographical data along with Work Life Survey was then filled. They were 
then assessed on the Professional Quality of Life (PRoQOL) Questionnaire (version 5). This is a 30 
item, self reporting questionnaire. Scores from PRoQOL (Compassion satisfaction, burnout, secondary 
traumatic stress) were calculated. Details from demographic data along with the scores from PRoQOl 
were statistically analyzed, and compared. P value less than 0.05 was taken as significant level.

Results: The results of the study show high Compassion satisfaction rate and low Compassion fatigue 
(Burnout and Secondary traumatic Stress) in Occupational Therapists working in Hospitals as well 
as those working in Private setups. This reflects a well maintained Quality of Life of OT’s working in 
Hospitals & private setups as well as across the age groups.

Keywords: Professional Quality of Life, Compassion satisfaction, burnout, secondary traumatic stress.
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INTRODUCTION

Occupational therapy promotes health by 
enabling people to perform meaningful and 
purposeful activities. Occupational therapists work 
with individuals who suffer from either a mental, 
physical, developmental, and/or emotionally 
disabling condition. This is done by utilizing 
treatments to restore, reinforce, enhance or maintain 
performance .11 Any work done over a period of time 

leads to fatigue and stress which in turn, may lead 
to dissatisfaction, low organizational commitment, 
and absenteeism as well as inter-personal conflicts. 
Thus with an Occupational therapist it will get 
reflected in his or her work in terms of patient care, 
job satisfaction etc.

Professional quality of life is the quality one feels 
in relation to their work as a helper. Both the positive 
and negative aspects of doing one’s job influence 
one’s professional quality of life. 

Professional Quality of Life for those providing 
care has been a topic of growing interest over 
the past twenty years. Research has shown that 
those who help people that have been exposed to 
traumatic stressors are at risk for developing negative 
symptoms associated with burnout, depression, and 
pos�raumatic stress disorder.1
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The Professional Quality of Life Scale, known as 
the ProQOL, is the most commonly used measure 
of the positive and negative effects of working with 
people who have experienced extremely stressful 
events. 

It incorporates two aspects, the positive 
(Compassion Satisfaction) and the negative 
(Compassion Fatigue). Compassion fatigue breaks 
into two parts – Burnout and Secondary Traumatic 
Stress.

Compassion satisfaction is about the pleasure 
you derive from being able to do your work well.1, 

9For example, you may feel like it is a pleasure to help 
others through your work. You may feel positively 
about your colleagues or your ability to contribute to 
the work se�ing or even the greater good of society.

Burnout is associated with feelings of 
hopelessness and difficulties in dealing with work 
or in doing your job effectively.1; 6, 9 These negative 
feelings usually have a gradual onset. They can reflect 
the feeling that your efforts make no difference, or 
they can be associated with a very high workload or a 
non-supportive work environment.

Secondary Traumatic Stress (STS) is about 
work-related, secondary exposure to people who 
have experienced extremely or traumatically stressful 
events.1, 6, 9The negative effects of STS may include 
fear sleep difficulties, intrusive images, or avoiding 
reminders of the person’s traumatic experiences. 
STS is related to Vicarious Trauma as it shares 
many similar characteristics. It also concerns with 
things such like exhaustion, frustration, anger and 
depression that is typical of burnout. Secondary 
Traumatic Stress is a negative feeling driven by fear 
and work-related trauma.

The overall concept of ProQOL is complex 
because it is associated with characteristics of the 
work environment (organizational and task-wise), 
the individual’s personal characteristics and the 
individual’s exposure to trauma in the work se�ing1. 
This complexity applies to paid workers.

Since Occupational Therapists are Health care 
workers working with people driven by trauma, so 
the need arises to find out their Quality of Life.

AIMS AND OBJECTIVES

To find the Quality of Life of Occupational 

Therapists working either in a Hospital or in a Private 
setup.

OBJECTIVES

1. To assess the perceived Quality of Life 
(Compassion satisfaction, Burnout and Secondary 
traumatic stress) of Occupational Therapists a�ached 
to a Hospital and those working in a Private setup.

2. To compare the Quality of Life between 
Occupational Therapists a�ached to a Hospital and 
those working in a Private setup.

HYPOTHESIS

(Ho):- There is no significant difference in the 
Quality of Life in Occupational Therapists working in 
Hospital and those working in Private setups.

(Ha):- There is a significant difference in the 
Quality of Life in Occupational Therapists working in 
Hospital and those working in Private setups.

REVIEW OF LITERATURE

1. Juanita Millicent Swanepoel – Job satisfaction 
of Occupational Therapist in the Public health sector, 
Free State province, University of the Free State, 
Bloemfontein, November 2010.

The results and findings of this study provided 
scientifically founded principles by which those who 
are concerned about the job satisfaction of occupational 
therapists can reason on the phenomenon. The results 
and findings also yielded a relatively comprehensive 
assimilation of recommendations to address the job 
satisfaction and concerns and opinions of occupational 
therapists working in the field and provided them 
with the opportunity to play an active role in 
enhancing their own job satisfaction. It also provides 
a strong point of departure for future research where 
occupational therapists are concerned.

2. Michelle J. Linz - Understanding Reports of 
Job Satisfaction of Licensed Occupational Therapists 
in Minnesota, St. Catherine University, St. Paul, MN, 
April, 2011

This study highlights certain factors that play 
a part in occupational therapists’ job satisfaction. 
Knowledge of factors contributes to occupational 
therapists’ job satisfaction help to increase retention 
and keep positions filled, making occupational 
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therapy services available to all who need them.

3. Sangeeta Gupta - Burnout and Coping 
strategies utilized by Occupational Therapists in 
Ontario, Queen’s University, Kingston, Ontario, 
Canada, September, 2010.

This study contributes to understanding the 
practice challenges for occupational therapists in the 
contemporary healthcare arena. It provides valuable 
insights into factors that contribute to therapist 
burnout and strategies they employ to maintain 
competent practice.

4. Christian Lauvrud - Occurrence of post 
traumatic stress symptoms and their relationship to 
professional quality of life (ProQoL) in nursing staff at 
a forensic psychiatric security unit: a cross-sectional 
study. Health and Quality of Life Outcomes 2009, 7:
31.

The prevalence of post traumatic stress symptoms 
was low. Low scores were found on compassion 
satisfaction. Length of psychiatric nursing experience 
and low scores on compassion satisfaction were 
correlated to increased post traumatic stress 
symptoms. Although high violence frequency, low 
rate of post traumatic stress symptoms and low 
compassion satisfaction scores was found. High staff/
patient ratio and emotional distance between staff 
and patients are discussed as protective factors.

MATERIALS AND METHOD

STUDY DESIGN: Comparative, Non 
interventional, Analytical Study, One time survey 
Study.

STUDY POPULATION: A total of 100 
Occupational Therapists, both male and female, 
above the age of 25, working in hospitals or those 
working in private setups, across the city of Mumbai 
were surveyed for the study.

INCLUSION CRITERIA 

1) Graduation in Occupational therapy.

2)  Age 25 years and above.

3) Both male and female.

4) Currently working in a hospital or private 
setup.

5) Minimum work experience of 1 year.

EXCLUSION CRITERIA

Students of Occupational therapy currently 
pursuing post graduate or Doctoral studies.

PROCEDURE 

Occupational therapists working in a hospital or 
private setup were contacted and the aim of the study 
and its importance was explained to them. Consent to 
participate in the study was taken and a participant 
information sheet was filled. The subjects were 
made to sit in a calm and comfortable environment 
in a group or individual and the questionnaires 
explained to them. A detailed Demographical data 
along with Work Life Survey was then filled. They 
were then assessed on the Professional Quality of 
Life (PRoQOL) Questionnaire (version 5). This is a 
30 item, self reporting questionnaire. Any queries 
while filling the questionnaire were clarified. Total 
duration for filling the form and questionnaire 
was approximately 15 to 20 minutes. Compassion 
satisfaction, burnout, secondary traumatic stress 
was calculated, statistically analyzed, correlated and 
compared. Details from demographic sheet were also 
statistically analyzed, and compared.

ASSESSMENT TOOLS

1) Demographic sheet.

2) Work life Survey.

3) Professional Quality of Life scale, version 5.

STATISTICAL CONSIDERATION

1) Frequency and percentage table was used for 
result presentation.

2) Comparison among groups for various scales 
scores was done with the help of Mann Whitney test.

3) P value less than 0.05 was taken as significant 
level.
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Graph 1: Distribution of Occupational Therapists 
in different age group working in various fields in 
Hospitals.

Graph 2: Distribution of Occupational Therapists in 
different age group working in various fields in Private 
setups.

FINDINGS

Table 1: Demographic details

Total 
number of 
subjects

Males Females Mean 
age

Hospitals 51 8 43 36.50

Private 
setups 49 11 38 35.48

Total 100 19 83

Table 2: Distribution of group based on Age 
categories.

Total Hospitals Mean 
age

Private 
setups

Mean 
age

25 to 
34 yrs 53 23 29.08 30 28.06

35 to 
44 yrs 26 18 37.61 8 37.37

> 45 
yrs 21 10 51.6 11 54.36

Table 3: Comparison of QOL between all Occupational Therapists.

Work Place Parameter Count Mean Standard 
deviation Median IQR Mann 

Whitney P value

1)Hospital Burnout 51 21 4 21 5 1154 0.508

2)Private Burnout 49 21 5 20 6 Difference is not 
significant

1)Hospital Compassion 
satisfaction 51 42 5 42 6 1104 0.312

2)Private Compassion 
satisfaction 49 42 5 43 7 Difference is not 

significant

1)Hospital Secondary tr. 
Stress 51 20 4 19 5 1196 0.711

2)Private Secondary tr. 
Stress 49 19 4 19 5 Difference is not 

significant
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Table 4: Comparison of QOL between Otists in the age group of 25 to 34 years.

Work Place Parameter Count Mean Standard 
deviation Median IQR Mann 

Whitney P value

1)Hospital Burnout 23 22 4 22 5 284 0.269

2)Private Burnout 30 21 6 20 8 Difference is not 
significant

1)Hospital Compassion 
satisfaction 23 40 5 40 6 278 0.227

2)Private Compassion 
satisfaction 30 41 6 43 7 Difference is not 

significant

1)Hospital Secondary tr. 
Stress 23 19 5 18 5 329 0.773

2)Private Secondary tr. 
Stress 30 19 4 19 4 Difference is not 

significant

Table 5: Comparison of QOL between Otists in the age group of 35 to 44 years.

Work Place Parameter Count Mean Standard 
deviation Median IQR Mann 

Whitney P value

1)Hospital Burnout 18 20 4 21 6 64.5 0.676

2)Private Burnout 8 20 3 20 5 Difference is not 
significant

1)Hospital Compassion 
satisfaction 18 44 4 44 4 66.5 0.759

2)Private Compassion 
satisfaction 8 45 3 45 5 Difference is not 

significant

1)Hospital Secondary tr. 
Stress 18 19 5 18 7 49 0.198

2)Private Secondary tr. 
Stress 8 17 4 16 3 Difference is not 

significant

Table 6: Comparison of QOL between Otists in the age group of 45 years and above.

Work Place Parameter Count Mean Standard 
deviation Median IQR Mann 

Whitney P value

1)Hospital Burnout 10 21 3 21 4 45.5 0.501

2)Private Burnout 11 21 4 22 8 Difference is not 
significant

1)Hospital Compassion 
satisfaction 10 42 4 42 8 53 0.887

2)Private Compassion 
satisfaction 11 43 4 43 7 Difference is not 

significant

1)Hospital Secondary tr. 
Stress 10 20 3 21 3 53 0.888

2)Private Secondary tr. 
Stress 11 21 5 20 10 Difference is not 

significant
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  DISCUSSION

 Table 1 show that 100 Occupational therapists 
fulfilled our criteria, and participated in this study, 
out of which there were 51 Occupational therapists 
from Hospitals out of which 8 males and 43 females 
and 49 Occupational Therapists from Private setups 
out of which 11 males and 38 females.

Graph 2 and 3 – Shows distribution of 
Occupational therapists practicing various fields in 
different age groups seen in Hospitals and Private 
setups.

It is clearly seen that Musculoskeletal, Neurology 
and Pediatrics are dominating the other fields in both 
Hospitals and Private setups. One of strength of 
Occupational Therapy is the possibility of Changing 
Careers many times within the profession, as many 
Occupational Therapists often work in more than 
area of work. The concept of ‘Many or Multiple 
career in one’ should therefore be a strong marketing 
point for the profession. Career progression does 
not therefore follow a linear pa�ern but allows for 
a ‘Spiral progression; through different areas of 
practice3 (Yvonne Thomas et al)

Table 3 – Shows the comparison between the 
Quality of Life of Occupational Therapists working in 
Hospital and those working in Private setups.

It shows that the Compassion Satisfaction is 
higher and Compassion Fatigue i.e. Burnout and 
Secondary traumatic Stress is low in maximum 
number of Occupational therapists working in both 
Hospitals as well as Private setup. Statistically there 
is no significance difference in the Quality of Life 
between the two groups. According to Jean Turgeon 
‘Job satisfaction greatly influences an individual’s 
decision to remain in his or her work situation’ 
which is similarly seen in our study. 10. This result 
gives an expanding horizon to younger generation 
Occupational Therapists when choosing between 
Hospitals and Private Setups since both have a fairly 
equivalent Quality of Life.

Table 4, 5, 6 – Shows results in various age groups. 
Compassion satisfaction is averagely higher as 
compared to Burnout and Secondary Traumatic Stress 
which is averagely low, when seen statistically. Being 
an Occupational Therapist with a greater experience 
over many years builds and sustains personal identity 
and therefore continued employment has a greater 

personal meaning and intrinsic rewards. We can say 
that Therapist with greater experience imbibe the 
spirit of achieving excellence by taking challenging 
roles with optimism which may a�ribute to higher 
QOL in young Occupational Therapist.

It is seen that “Making a difference” is a core 
value for Occupational Therapists. The importance 
of experiencing feelings of “making a difference” 
perpetuates, starting as the initial motivation and 
continuing to be the driving force behind practicing 
the profession throughout the career. Similarly it 
was found out by Swanepoel J.M. in her study on 
Occupational Therapists working in Public Health 
Sector.3

The study reflect that Occupational Therapists 
have developed good professional and clinical skills 
through which they connect with their clients to 
identify and deal with their problem areas holistically,  
which is seen in their Professional Quality of Life 
Scores.

So we can conclude that even after working for so 
many years and in various fields, it is seen that there 
is high Professional Quality of Life of Occupational 
Therapists working in both Hospitals as well as 
Private setups. According to Friedman, ‘Compassion 
Satisfaction plays a critical role in reducing once job 
as a calling, an internal belief that the individual was 
meant to do this work despite the many hardships 
involved’.9 The results are very similar to the study 
done by Christian Lauvrud (2009) in forensic nursing 
staff.2

CONCLUSION

• This study provides vital information of 
Occupational therapists practicing in Mumbai.

• Majority of therapists enjoys high rate of 
work satisfaction and low rate of Compassion Fatigue 
to maintain their Quality of Life.

• There was no statistically significant 
difference seen in QOL of therapists working in 
Hospitals and Private setups, Age groups and Field 
of work.

FURTHER STUDIES

Longitudinal studies can be done in detail to 
evaluate Compassion Satisfaction & Compassion 
Fatigue individually. 
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LIMITATIONS

• Restricted to city of Mumbai.

• Fewer number of practicing therapists in age 
group of 45 and above years.

• Fewer number of male therapists

Source of Funding: All the expenses and cost was 
funded by self.

Ethical Clearance: Project was reviewed by 
the INSTITUTIONAL ETHICS COMMITTEE, T.N. 
Medical College & B.Y.L. Nair Hospital and has 
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2012.  
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a number of high quality studies have investigated 
the efficacy of various physiotherapy interventions 
in major surgical populations, particularly following 
cardiac & upper abdominal surgery.5 Chest 
physiotherapy, including postural drainage, chest 
wall percussion, vibration and forced expiratory 
technique is an effective intervention to prevent & 
treat pulmonary atelectasis.6

The clinical relevance of this subject & the need to 
document the effectiveness of chest physiotherapy in 
resolving acute atelectasis has led the writers to report 
their personal experience in the following case.

CASE REPORT

We present here a case of 60 years old lady, on 
chemotherapy & previously operated 8 years back for 
carcinoma colon; admi�ed with painful abdominal 
distension, constipation & vomiting. Barium meal 
study revealed sub acute intestinal obstruction due 
to adhesions. 

Exploratory laparotomy with resection of 
anastomosis & adhesinolysis was performed. 
Post operative recovery was uneventful until post 
operative day 3, when there was sudden development 
of dyspnea with a drop in saturation to 60%. Chest 
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ABSTRACT

Atelectasis is one of the complications that may follow abdominal surgeries, and in spite of advances 
in anesthetic & surgical techniques & the advent of chemotherapeutic agents, this remains a major 
challenge and an important cause of post operative morbidity & mortality.

Chest physiotherapy has been a non invasive and an effective intervention for prevention & treatment 
of atelectasis. 

Here is a case of post operative massive atelectasis resolved completely with a single session of chest 
physiotherapy.

Keywords: Abdominal surgeries, Atelectasis, Anesthesia, Chest physiotherapy.

Corresponding author: 
Bijal K Dodia, 
MPTh (Cardio-respi), Saifee Hospital, Mumbai
1/A, Veer Hanuman Nagar, Kandarpada, Dahisar 
(west), Mumbai 400068, Maharashtra, India
E-mail: bijal_dodia@yahoo.com

INTRODUCTION

The post operative period is frequently associated 
with clinically important abnormalities of pulmonary 
function,1   which are an important cause of morbidity 
& mortality contributing to significant increases in 
health care cost, length of intensive care, hospital 
stay; & patient discomfort.2  

Pulmonary atelectasis is one of the most common 
post operative pulmonary complications7. In patients 
with previously normal lungs, general anesthesia is 
associated with impaired oxygenation; pulmonary 
atelectasis being the major cause;3 

It is associated with decreased lung compliance, 
impaired oxygenation, increased pulmonary vascular 
resistance & development of lung injury.3                                  

          Atelectasis is commonly managed by therapeutic 
bronchoscopy.4  Chest physiotherapy aims to prevent 
& treat post operative pulmonary complications and 
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radiographs  revealed complete left lung collapse/ 
atelectasis for which she was immediately intubated 
& ventilated with 100% FiO2, PEEP 8cm of H2O, with 
SpO2 being maintained at 60%.

Post chest physiotherapy reference patient was 
a� ended immediately. When approached, she was 
found to be restless with moderate dyspnea.          

On examination, the respiratory rate was 50 
breaths/minute, pulse rate was 130 beats/minute, 
and trachea was displaced to the left, chest fl a� ened 
on the left side with practically no excursion of left 
side of chest with respiration. Percussion note was 
dull over the entire left chest, breath sounds were 
practically inaudible over the area of dullness, and 
the entire right chest gave hyper- resonant note.

Immediate chest physiotherapy session included 
postural drainage with positioning, chest wall 
percussion & vibration.

A large quantity of very thick, tenacious & 
purulent secretions with a mucous plug was suctioned 
out post chest physiotherapy.

Immediately a striking change in the physical 
signs was observed. There was excursion of the left 
chest with respiration; vesicular breath sounds along 
with coarse rales were heard on left chest. There was 
perceptible decrease in pulse rate & respiratory rate. 
The repeat chest x-ray done after one hour revealed 
considerable quantity of air in left lung, trachea near 
the midline, the outline of diaphragm as well as the 
left border of the heart was clearly visible, suggesting 
completely resolved atelectasis.

She was extubated in 48 hours without 
complications. Deep breathing exercises along with 
incentive spirometry were performed at regular 
intervals to improve ventilation & gas exchange.

Figure 1:   Before chest physiotherapy,  

Figure 2:  After chest physiotherapy

       DISCUSSION

This case illustrates that chest physiotherapy in 
the immediate post operative period is very eff ective 
in resolving acute atelectasis caused by retained 
secretions.

General anesthesia impedes the matching 
of alveolar ventilation & perfusion; & thus the 
oxygenation of arterial blood. A triggering factor is 
loss of muscle tone that causes a fall in the resting 
lung volume & functional residual capacity along 
with inhibition of muco ciliary transport, diaphragm 
function, increased production & viscocity of 
mucous.11  This fall promotes airway closure & gas 
adsorption, leading eventually to alveolar collapse, 
that is, atelectasis.5

 Shallow, monotonous breathing especially 
in supine position may decrease ventilation to 
dependent lung regions and may contribute to the 
development of atelectasis. Incisional pain, residual 
anesthetic eff ects, and lying in bed for prolonged 
periods also contribute.8  

Chest physiotherapy is designed to enhance 
ventilation & is aimed at increasing the abnormally 
low post operative functional residual capacity.8

Chest physiotherapy including positioning, 
percussions & vibrations enhance the mucociliary 
clearance from both central & peripheral airways 
by aiding the dislodgement of mucous plug(s) along 
with drainage of pooled secretions from peripheral 
towards central airways from where it is suctioned 
out. This is followed by deep breathing exercises 
which help to re expand the atelectatic lung & 
maximize oxygenation. 

Bronchoscopy has been used to treat collapse/
atelectasis in intubated patients whose condition 
has failed to respond to treatments such as 
physiotherapy.9
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Postural drainage in conjunction with mechanical 
ventilation and PEEP is thought to increase Trans 
pulmonary pressure, improve ventilation-perfusion 
ratio, increase lung/thorax compliance of the 
dependent hemi thorax and reduce collateral airway 
resistance.10 

In the ICU, chest physiotherapy is recommended 
because it is less expensive & non invasive intervention 
for resolving atelectasis within 24 to 48 hours before 
therapeutic bronchoscopy.10

Chest physiotherapy can be performed regardless 
of tracheal tube size, as long as the appropriate 
sized suction catheter is used, and does not require 
physician participation. Chest physiotherapy is 
directed to the area of peripheral lung pathology 
whereas 

Bronchoscopic secretion removal is limited to 
the level of the segmental bronchus. The major fall in 
PaO2 associated with bronchoscopy has not been seen 
with chest physiotherapy.10

Several case studies have demonstrated a 
favorable response to chest physiotherapy for lobar 
collapse when bronchoscopy was either too high risk 
or contraindicated. Several clinical trials have found 
chest physiotherapy to be as effective as bronchoscopy 
in the resolution of acute atelectasis.9   

It is recommended that chest physiotherapy be 
carried out at least two hourly in critically ill patients 
with atelectasis11.
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       CONCLUSION

Chest physiotherapy is effective in resolving post 
operative atelectasis resulting from retained secretions. 
Physiotherapy referral should be considered before 
invasive procedures like therapeutic bronchoscopy.
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 ABSTRACT

Aim: To evaluate the effect of different nerve mobilization on wrist joint proprioception in normal 
individuals.

Objective: To compare the effect of different nerve mobilization on wrist joint proprioception.

Background: A large body of research has been conducted to analyze the effect of neural mobilization 
in Entrapment neuropathy, chronic pain and as a diagnostic tool for various upper extremity pain 
disorders. But none of the studies have been done to see the effect of neural mobilization on wrist joint 
proprioception. As peripheral nerves are the mediators of proprioception so there is still a need to 
examine the effect of different nerve mobilization on wrist proprioception. 

Method:  90 subjects were taken for the study. Subjects were randomly recruited into three groups. 
For all the Subjects pre wrist proprioception measurement of dominant hand were taken by the 
Proprioceptometer then ULTT1, ULTT2, ULTT3 were given to Group A, Group B and group C 
respectively. After neural mobilization post reading of wrist joint proprioception was taken.

Result: The decrease (improvement) was found highest in Group B (5.3%) followed by Group A (5.2%) 
and Group C, the  least (4.2%). The significance level was set at p≤0.05. 

Conclusion: The neural mobilization is effective in increasing wrist joint proprioception. 

Keywords: Neural mobilization, proprioception, wrist, median , radial and ulnar nerve.
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INTRODUCTION

The term ‘‘proprioception’’ is derived from the 
Latin ‘‘proprius’’—belonging to one’s ownand‘‘-
ception’’—to perceive, that is, the ability to sense 
and perceive one self.1Proprioceptioncan be defined 
as the cumulative neural input to the Central 
Nervous System from specialized nerve endings 
called mechanoreceptors, which are located in 
the joint, capsules, ligaments, muscles, tendons, 

and skin. Proprioception alludes to the perception 
of tension/force, body joint movement, and limb 
relative position.2.Proprioception is the ability to 
detect, without the visual input, the spatial position 
and/or movement of limbs in relation to the rest 
of the body.3Proprioception is generally divided 
in the sub modalities sense of tension (resistance), 
sense of movement, and joint position sense. Sense 
of resistance represents the ability to appreciate 
force generated within a joint. Sense of movement 
refers to the ability to appreciate joint movement, 
including the duration, direction, amplitude, speed, 
acceleration and timing of movements. Joint position 
sense determines the ability of the subject to perceive 
a presented joint angle and then, after the limb has 
been moved, to actively or passively reproduces the 
same joint angle.
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All three modalities can be appreciated 
consciously and unconsciously, contributing to 
automatic control of movement, balance, and joint 
stability, and thus being essential to carry out daily 
living tasks, walking, and sports activities2 (Riemann 
& Lephart, 2002). Distinction in sub modalities 
of proprioception arises from the difference in 
signals that each type of receptor produces.  Muscle 
spindles are responsible for the sense of position and 
movement whereas Golgi tendon organs provide the 
sense of resistance. Proske (Proske 2005) believes that 
beside the muscle spindles, joint and skin receptors 
have also a contributory role in producing signals 
for position sense3. Mechanoreceptors function by 
transducing some form of mechanical deformation 
into a frequency-modulated neural signal which is 
transmi�ed via afferent and efferent pathways.4

The proprioceptive mechanism is part of a 
feedback forward system initiated by the activation 
of mechanoreceptors. The sensory (afferent) input 
from the mechanoreceptors is relayed by the PNS to 
the CNS. The CNS responds to the afferent stimulus 
by discharging a motor (efferent) signal which 
modulates effectors muscle function by controlling 
joint motion andposition.4 Proprioception occurs 
because the nerve pathways that travel from brain to 
muscles are two-way: Orders go out along one set of 
nerves, and proprioception goes back along another. 
The importance of input from proprioceptors is 
highlighted when peripheral nerve damage (such 
as a severe sensory neuropathy), or damage within 
the brain (such as a stroke), eliminates sensations 
based on signals from specialized muscle, joint, and 
cutaneous receptors. The peripheral nerve consists of 
sensory, motor and sympathetic nerve fibres.

The mobilization of the nervous system has been 
used for restoration of movement and elasticity of this 
system, promoting return to normal functions. The 
technique takes as starting point of compromising of 
the nervous system mechanics involving movement, 
elasticity, axoplasmatic transport and flow, may 
result in other dysfunctions of the nervous system 
or in structures which receive its innervation5. 

The technique of neural mobilization, also known 
as neurodynamics, is widely applied in clinical 
practice for the diagnosis and treatment of lesions 
of the peripheral nervous system and structures 
innervated by the peripheral nervous system; more 
specifically, this technique is characterized by the 

clinical application of the mechanics and physiology 
of the nervous system integrated with skeletal muscle 
function.6

METHOD

STUDY DESIGN:  Experimental study design. 

SUBJECT: 90 normal individuals in the 
population of 150 students with age between 18-30yrs 
studying in Santosh Medical and Dental Hospital 
Ghaziabad.

All the patients were recruited on the basis of 
inclusion and exclusion criteria. The inclusion criteria 
were normal individuals age from 18-30 years. Both 
male and female. Subjects with specific disorders of the 
cervical spine and shoulder, Postoperative conditions 
in the neck and shoulder areas, Hypermobility 
syndrome, History of fractures around cervical spine 
and shoulder area, severe psychiatric illness and 
other diseases that prevent physical loading.

PROCEDURE

90 subjects were taken for the study. Subjects 
were randomly selected into three groups, 30 
subjects in each group. For all the Subjects pre  wrist 
proprioception measurement of dominant hand were 
taken by the Proprioceptometer then ULTT1, ULTT 2, 
ULTT3 were given to Group A, Group B and group C 
respectively. After neural mobilization post reading 
of wrist joint proprioception was taken.

PROCEDURE RELIABILITY 13 , 14

UPPER LIMB TENSION TEST 1: ULTT1 is used 
for testing median nerve. It is highly reliable test 
and can be used for diagnosis. Subject lie in supine 
position, therapist depress the shoulder of right hand, 
a Constant depression force is applied to the shoulder, 
the arm is taken to abduction 110 degree, elbow in full 
extension forearm in supination, wrist, fingers and 
thumb in extension, shoulder laterally rotated.

UPPER LIMB TENSION TEST 2: Subject lie in 
supine position, therapist depresses the shoulder of 
right hand, a constant depression force is applied to 
the shoulder, the arm is taken to abduction 10 degree, 
elbow in extension forearm in pronation, wrist in 
extension and ulnar deviation, fingers and thumb in 
flexion, shoulder is medially rotated.
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UPPER LIMB TENSION TEST 3: Subject lie in 
supine position, therapist depresses the shoulder of 
right hand, a constant depression force is applied to 
the shoulder, and the arm is taken to 10-90 degree 
abduction. Elbow is flexed, forearm is in supination, 
wrist is in extension and radial deviation, fingers and 
thumb in extension, shoulder is laterally rotated.

RESULT

The age of three groups are summarized in Table 
1.The age of Group A, Group B and Group C mean (± 
SD) 22.47 ± 2.00 yrs, 22.20 ± 2.67 yrs and 22.23 ± 2.14 
yrs, respectively.

The mean age of Group A was slightly higher 
than both Group B and Group C. 

Comparing the mean age of three groups, ANOVA 
revealed similar (p>0.05) age among the three groups 
(F=0.12, p=0.886). In other words, patients of three 
groups were age match and comparable. 

Table 1: The age (Mean ± SD) of three groups

Group A
(n=30)

Group B
(n=30)

Group C
(n=30)

22.47 ± 2.00
(19 to 27yrs)

22.20 ± 2.67
(18 to 30yrs)

22.23 ± 2.14
(18 to 27yrs)

Wrist joint proprioception

The pre and post treatments Wrist joint 
proprioception (WJP) levels of three groups according 
to Non visualization procedure are summarized 
in Table 2 and also shown graphically in Graph 1. 
Table 2 and Graph 1 both showed that the mean WJP 
levels in all three groups decreased (improved) after 
the treatments and the decrease (improvement) was 
found highest in Group B (5.3%) followed by Group 
A (5.2%) and Group C, the least (4.2%). 

Table 2: Pre and post treatments WJP levels 
(Mean ± SD) of three groups 

Groups
Pre 
treatment
(n=30)

Post 
treatment
(n=30)

p value

Group A 18.89 ± 1.15 17.90 ± 1.18* p<0.001

Group B 18.62 ± 1.07 17.64 ± 1.11* p<0.001

Group C 18.72 ± 0.93 17.93 ± 0.87* p<0.001

* The significance level was set at p≤0.05. 

Comparing the mean WJP levels within the 
groups (Table 2 and Graph 1), the WJP levels in 
all three groups decreased significantly (p<0.001) 
at respective post treatments as compared to 
respective pre-treatment. In other words, according 
to Non visualization procedure, all three neural 
mobilizations (Median, Radial and Ulnar) are 
effective for improving Wrist joint proprioception in 
normal individuals.  

Table 3: Comparison of mean WJP levels 
between the groups 

Comparisons Pre treatment Post 
treatment

Group A vs. Group B 0.601 0.343*

Group A vs. Group C 0.543 0.922*

Group B vs. Group C 0.724 0.547*

* The significance level was set at p≤0.05. 

Further, comparing the net mean improvement 
(i.e. mean change from pre treatment to post 
treatment) in Wrist joint proprioception levels of 
three groups. ANOVA also revealed similar (p>0.05) 
improvement in WJP among the three groups 
(p=0.488). Thus, according to Non visualization 
procedure, for improving Wrist joint proprioception 
in normal individuals, all three neural mobilizations 
are equally effective but in the order of Group C < 
Group A < Group B. 

Similarly, comparing the mean WJP levels 
between the groups (Table 4 and Graph 2), the WJP 
levels of all three groups did not differed (p>0.05) at 
post treatment i.e. found to be statistically similar. 
In other words, WJP levels of three groups were 
comparable. The mean WJP levels of all three groups 
also not differed (p>0.05) at post treatment indicating 
similar Wrist joint proprioception levels.

DISCUSSION

The aim of our study was to evaluate the effect 
of neural mobilization of upper limb on wrist 
proprioception. The reading of the outcome measure 
of the wrist proprioception (in centimetres) was 
measured by proprioceptometer. Three nerves of 
upper limb i.e. median nerve, radial nerve, and ulnar 
nerve were mobilized using ULTT1, ULTT2, and 
ULTT3respectively. All three neural mobilizations 
are equally effective but in the order of Group C < 
Group A < Group B. There are limited studies in 
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literature which have addressed relation between 
nerve mobilization and joint proprioception. 
Proprioception is based on a multi-component 
sensory system which includes: various types of 
peripheral receptors which detect specific signals 
and major sensory afferent pathways which carry the 
information from the spinal cord up to the cortex.3 

Sensory end organs reactive to joint pressure, motion, 
and velocity (so-called mechanoreceptors) need to be 
present in joint ligaments and joint capsule. When 
stimulated, these mechanoreceptors are believed to 
signal afferent information that is transmi�ed to the 
dorsal horn of the spinal cord, where the information 
takes one of twopaths1Mechanoreceptors function by 
transducing some form of mechanical deformation 
into a frequency-modulated neural signal which is 
transmi�ed via afferent and efferent pathways.4.The 
Ruffini ending is the predominant mechanoreceptor 
type found in wrist ligaments, indicating a primary 
importance of wrist sensorimotor function in 
monitoring wrist positions and motions.1When 
examining the neural composition of joints, Hilton’s 
law states that joints are innervated by articular 
branches of the nerves supplying the muscles that 
cross the joint.8

Electrophysiological evidence which suggests 
that muscle spindle afferents can contribute to human 
kinesthesia. Vibration of muscles and tendons at high 
frequency powerfully excites muscle spindle endings 
and produces illusory movements and distortions of 
position (Goodwin, McCloskey & Ma�hews, 1972). 
Discharge of joint receptors can produce perceived 
signals of joint movement. Under normal conditions 
these receptors may duplicate the kinesthetic input 
from muscle spindle endings. This gives the evidence 
of the direct contribution from joint receptors to 
kinesthesia. Since the demonstration that muscle 
receptors can give rise to proprioceptive sensations. 
However, there is evidence to indicate that as far 
as kinesthesis is concerned, receptors other than 
those present in muscles can provide proprioceptive 
sensations. William R. Ferrell and Alan smith found 
that digital nerve block of the matching finger 
resulted in substantial impairment. Although digital 
nerve block produced substantial impairment of 
matching performance, there was not complete loss 
of proprioceptive sensation, suggesting that muscle 
receptors also contribute. So it is concluded that no 
one source of afferent input can be excluded from 
contributing to proprioception.12

Peripheral nerves are the mediators of 
proprioception10. Manual therapy applied to fixated 
tissue in the body showed central effects, particularly 
in the region of the thalamus and parts of the limbic 
system. As the cerebellum governs proprioception, 
manual therapy of peripheral nerves and/or nerve 
sheaths would seem to facilitate a proprioceptive 
effect.57 In the longer wrist ligaments, especially 
the Dorsal Radio Carpal and Dorsal Intercarpal 
ligaments, mechanoreceptors are also found in the 
pliant epifascicular regions, where they are more 
readily stimulated and thus able to signal throughout 
the range of wrist motions.1. As the result shown 
maximum improvement in radial nerve mobilization. 
The deep radial nerve divides in the forearm below 
the elbow into a number of small branches, one 
of which becomes the dorsal interosseous nerve 
which supplies the interosseous membrane and a 
more distal extension, the ‘classic’ wrist joint nerve, 
supplying the dorsal surface of the wrist joint (Tracey, 
1979). Other small branches of the deep radial nerve 
extend into individual forearm muscles, including 
the Indicisproprius. The branch of deep radial that 
supplies the Indicisproprius muscle and the branch, 
known as the dorsal interosseus nerve, that supplies 
the wrist joint capsule are very fine in caliber (< 0.5 
mm) and, in both cases, can be freed over considerable 
lengths (2-5 cm) from nearby tissue while remaining 
in continuity with the central nervous system. 
Contributions to kinesthetic sensation arise from 
deep receptors in muscles and joints, and also from 
cutaneous sources. Peripheral nerves arising in joint 
capsules are known to contain a ‘contaminating’ 
contribution from muscle afferent fibers. Some joint 
afferent fibers may take an ‘ectopic’ path to the central 
nervous system via a nearby muscle nerve. Muscle 
nerve branches which continue through the muscle 
to supply a joint in both the cat and the human. 
The presence of muscle afferent fibers within ‘joint’ 
nerves has been well recognized, for example, for the 
posterior articular nerve (PAN) which supplies the 
posterior region of the knee joint9

The movements of the nerves or nerve fibers can 
result in changes in the internal nerve physiology by 
altering the neural tension.11 The nerve ending found 
in ligaments is a type of spray ending, belonging to 
the same family as the Ruffini ending, and they have 
even been suggested to be variations of the same 
receptor.1
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CONCLUSION

The Study concludes by stating that null 
hypothesis is rejected as results of the study suggest 
that the neural mobilization is more effective in 
increasing wrist joint proprioception.
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ABSTRACT

Aim: To study the effect of Acu-TENS on dyspnoea in patients with chronic obstructive pulmonary 
diseases (COPD).

Objectives: To detect the effect of Acu-TENS in COPD patients on

•    Peak Expiratory Flow Rate(PEFR)

•    Dyspnoea

•    Respiratory Rate

Need: According to Traditional Chinese Medicine, acupuncture is one of the alternativ mode of 
management apart from medication for improving breathlessness in patients with respiratory 
diseases. 

Acu-TENS is a non- invasive technique of giving TENS on acupuncture points. Acu-TENS is a portable 
ba�ery operated machine which can be used easily. The effect of Acu-TENS on Dyspnoea in COPD 
patients is not well documented and this being a small pocket ba�ery, patient can carry the machine in 
his pocket and use it when required to relieve his symptoms. Hence, there is need to study the effect of 
Acu-TENS in patients with COPD.

Hypothesis: Application of Acu-TENS over EX-B1 acupoints bilaterally will improve PEFR, decrease 
dyspnoea and decreases respiratory rate in COPD patients.

Null  Application of Acu-TENS over EX-B1 acupoints bilaterally will not improve PEFR,

Hypothesis: Dyspnoea and respiratory rate in COPD patients.

Keywords: EX-B1, Acu-TENS, COPD, Dyspnoea.

INTRODUCTION

As countries industrialize, rising pollution and 
changes in lifestyle have contributed to increased 
level of respiratory diseases. According to US 
center for Disease Control and Prevention, Chronic 
Obstructive Pulmonary Diseases (COPD) is currently 
4th leading cause of death in US.1 In India, COPD 
affects 5% of adults.2 It is more common in men than 
women. The male to female ratio varies from 1.32:1 to 
2.6: 1 in different studies, with a median ratio of 1.6: 

1.3 In United States, estimated prevalence of COPD is 
10.1%.

Chronic Bronchitis is defined clinically as the 
presence of chronic productive cough for 3 months 
during each of two consecutive years. Emphysema, 
on other hand, is defined pathologically as an 
abnormal, permanent enlargement of air spaces 
distal to the terminal bronchioles accompanied by 
the destruction of their walls and without obvious 
fibrosis. Airflow limitations in emphysema is due to 
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loss of elastic recoil and decrease in airway tethering, 
whereas chronic bronchitis leads to airway narrowing 
and increase in airway resistance.1

The common causes of COPD are smoking, 
indoor and outdoor air pollution. This exposes 
the lungs to noxious particles and gases resulting 
in airway inflammation, tissue destruction and 
deficiency of alpha-1 antitrypsin. All these changes 
lead to airway narrowing, alveolar distension and 
obstruction to airflow.

Currently available medications that are 
used to treat COPD include bronchodilators and 
corticosteroids. But these medicines are associated 
with some side effects. None of the existing 
medication for COPD has been shown to modify 
long term decline in lung function (FEV1).4,5 Non 
pharmacological management of COPD includes 
smoking cessation, pulmonary rehabilitation and 
long term oxygen therapy.

Acupuncture is among the best known 
of complementary and alternative therapies. 
Acupuncture originated more than 3,000 years ago in 
China and is practiced in most of the world. According 
to traditional Chinese Medicine, dysfunction in the 
body occurs when there is imbalance between the 
flow of Qi (energy). This imbalance of flow of Qi 
is thought to restore by acupuncture. According to 
traditional Chinese Medicine, dysfunction in the 
body occurs when there is imbalance between the 
flow of Qi (energy). This imbalance of flow of Qi is 
thought to restore by acupuncture.

 Many studies in animals and humans have 
demonstrated that acupuncture can cause multiple 
biological responses. These responses can occur 
locally, i.e., at or close to the site of application, or at 
a distance, mediated mainly by sensory neurons, to 
many structures within the central nervous system.

Acupuncture has also been known to relieve 
dyspnoea by stimulating peripheral nerves and 
influence respiratory center in medulla modifying 
respiration11. It can also be used as an alternative 
mode of management for dyspnoea in oncology 
patient 6 as well as in patients with respiratory disease 
and also in COPD patients.7,8,9

Acupuncture is invasive technique and carries 
some risk of injury. There are some of the possible 
side effects and risks that could be involved in 

patients undergoing acupuncture. These include 
fainting, nausea, vomiting and increased pain.10 TENS 
(Transcutaneous Electrical Nerve Stimulator) is a non-
invasive physiotherapy modality used to relieve pain 
by stimulating peripheral nerves. There is no risk of 
overdose and very few side effects. Pocket TENS is 
small, commonly used ba�ery operated modality 
can be easily used by the patients or their care takers, 
when properly instructed in use. Acupuncture-TENS 
is type of TENS when applied on acupuncture point, 
elicits response similar to manual acupuncture.11 

It is a much stronger form of stimulation with low 
frequency, high intensity current used to stimulate 
small, thinly myelinated nerve fibers and modulate 
the transmission of nerve impulses. In recent 
study of COPD patients, Ken SL (2008) showed the 
effectiveness of single session of Acu-TENS over 
standard acupuncture point in reducing VAS score 
for dyspnoea and improving FEV1 and FEV1/FVC. 
Outcome measures were measured immediately after 
45 minutes of Acu-TENS.11

MATERIALS AND METHOD

It was an experimental hospital based study. 
30 COPD patients with FEV1/FVC ratio <70% were 
included in the study and patients with Acute 
exacerbation of COPD, h/o acute cardiac episode, 
neurologic deficit, any cognitive dysfunction, poor 
perception and cardiac Pacemaker.

Materials used for study were ACU-TENS 
ba�ery (Galtron), carbon rubber electrodes, peak flow 
meter, transpore tape, electrode gel, adhesive tape, 
measuring scale and stopwatch. Wri�en consent was 
obtained from patients prior to participation.

The acupuncture point, EX-B1, a standard 
acupuncture point for breathlessness (according 
to traditional Chinese medicine), is located 0.5 cun 
lateral to C7 spinous process. (Where, 1 cun is the 
distance between medial creases of interphalangeal 
joint of middle finger of individual). This distance 
was measured by using a measuring scale. Half of 
this distance was taken lateral to C7 spinous process 
and the most tender point, acupuncture point, was 
marked. Similarly, point was marked on other side 
also. A Transpore tape of size slightly larger than the 
electrode size was cut and punctured in the middle 
creating a pore. The tape was placed over the patient’s 
skin in such a way that the pore overlies exactly on 
marked acupuncture point. This ensures that current 
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passes to the patient only through the pore and not 
through the entire surface of the electrode. Electrodes 
were held in place by using sticking tape. Patient was 
instructed about sensation which he/she will feel once 
the modality was turned on. Patient was instructed to 
report any discomfort immediately. The modality was 
switched on and intensity was increased gradually till 
patient’s maximum tolerable limit. PEFR, VAS score 
for dyspnoea, respiratory rate and 6 minute walk 
distance were measured pre-TENS and post-TENS.

RESULTS

The mean VAS score for dyspnoea before Acu-
TENS therapy was 4.83 and after Acu-TENS therapy 
was 4.10. The results were analyzed using wilcoxon 
signed rank test and were found to be significant 
(t=3.83, p<0.001). PEFR value before Acu-TENS 
therapy was 147.24 and after Acu-TENS therapy was 
157.75. The results were analyzed using wilcoxon 
signed rank test and were found to be significant 
(p<0.001). The mean respiratory rate before Acu-
TENS therapy was 26.87 and after Acu-TENS therapy 
was 24.13. The results were analyzed using wilcoxon 
signed rank test and were found to be significant 
(p<0.001). The mean 6MWD value before Acu-TENS 
therapy was 197.18 and after Acu-TENS therapy was 
221.45. The results were analyzed using wilcoxon 
signed rank test and were found to be significant 
(p<0.001).

DISCUSSION

The results of the study showed decrease in VAS 
score for dyspnoea, increase in PEFR, decrease in 
RR and improvement in 6MWD post TENS. These 
findings support the hypothesis of the study. It is best 
thought of as energy becoming manifest, a vitalistic 
force that flows ceaselessly through the meridians, or 
energy channels of the body. Imbalances in the flow 
of Qi among the meridians, organs, and five elements 
is the cause of disease, pain, and susceptibility to 
illness12. Dyspnoea results from a deficiency in the 
flow of ‘Qi’ (energy) in the lungs. According to 
traditional Chinese medicine, acupuncture helps to 
restore this imbalance in flow of Qi. 

The acupoints are located at sites that have a 
high density of neurovascular structures and are 
generally between or at the edges of muscle groups12. 
Signals from stimulation of acupoints can influence 
hypothalamic functions via the dorsal periaqueductal 

grey fibres, and thereby influence the respiratory 
centre in the medulla, modifying respiration14 and 
dyspnoea. 

Levin MF and Hui-Chan CW (1993) studied 
the conventional and acupuncture-like TENS to 
determine whether similar or different peripheral 
afferent fibers are activated by “conventional” TENS 
applied at low intensity-high frequency, as opposed 
to “acupuncture-like” TENS administered at high 
intensity-low frequency. The result of the study 
showed that conventional and acupuncture-like 
TENS activated similar fiber types, Aα and β nerve 
fibres. The application of TENS over acupoints may 
induce signal transmission similar to acupuncture, 
influencing vagal afferents.11 The improvement in the 
PEFR could probably be due to immunomodulatory 
function of the vagus nerve through the inflammatory 
reflex and bronchodilation of the airways.

Oke and Tracey (2008) explain the 
neurophysiology of inflammatory reflex associated 
with vagus nerve stimulation. In inflammatory 
conditions, cytokine levels are raised. Dyspnoea in 
patients with chronic obstructive pulmonary disease 
has been associated with increased bronchial and 
systemic inflammation13. Inflammatory mediators 
activate afferent vagus nerve signals. Activation 
of Vagal afferents inhibit the cytokine levels (and 
therefore inflammation) by release of ACTH from 
pituitary gland and release of Acetylcholine at the site 
of inflammation

Signals from afferent vagus nerve are transmi�ed 
to the medullary reticular formation, locus ceruleus, 
hypothalamus, and dorsal vagal complex. This leads to 
an increase in adrenocorticotropin hormone (ACTH) 
from the anterior pituitary gland . The increase in 
ACTH level increases systemic glucocorticoid levels 
which can inhibit proinflammatory cytokines. 

Release of ACTH from anterior pituitary gland 
due to afferent vagal stimulation also causes release 
of adrenaline from the adrenal cortex. Adrenaline has 
a bronchodilatory effect on the bronchial walls.15, 16.

Ascending sensory fibers of the vagus nerve that 
synapses in the nucleus tractus solitarius of the upper 
medulla can also activate nerve signals to inhibit 
cytokine release. The efferent activity of vagus nerve, 
termed the cholinergic anti-inflammatory pathway, 
inhibits inflammation by suppressing cytokine 
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synthesis via release of acetylcholine. Acetylcholine 
binds to the 7nAChR expressed on the surface of 
activated macrophages and other cytokine-producing 
cells, which inhibit the release of TNF, IL-1, and other 
cytokines.

The mean respiratory rate before acu-TENS 
therapy was 26.87 and after acu-TENS therapy was 
24.13. This difference was statistically significant. This 
could probably due to stimulation of acupoints which 
can influence hypothalamic functions via the dorsal 
periaqueductal grey fibres, and thereby influence 
the respiratory centre in the medulla, modifying 
respiration14. Improvement in 6MWD post-TENS is 
suggestive of improvement in functional capacity of 
the patients.

CONCLUSION

From the results it can be concluded that 
single session of Acu-TENS is effective in relieving 
dyspnoea, improving lung function and improving 
functional capacity of patients with COPD.
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ABSTRACT

Background of Study: Stroke patients need specific physiotherapy program which should be given 
as early as possible. Lesion volume may have a significant correlation with the functional outcome. So 
this study is aimed at designing the intervention that improves the functional outcome of the stroke 
patients in relation to the volume of the ischemic infarct in the brain.

Objectives: To find correlation of lesion volume with functional outcome and effects of PNF 
(Proprioceptive Neuromuscular Facilitation) exercises in the improvement of functional outcome in 
the patients having MCA ischemic stroke.

Procedure: The study is a randomized controlled pilot study. 20 subjects having first time ischemic 
MCA stroke were recruited and their lesion volumes were calculated from CT scan. Subjects were 
divided into two equal groups: experimental (gp. A) and control (gp. B). Experimental group were 
given PNF exercises and control group were given general exercises. Barthel Index and Fugl- Meyer 
scale were assessed before and after the intervention. Data was analyzed by using student t- test by 
SPSS version 16.0

Results: There is negative correlation between lesion volume and Barthel Index; and between lesion 
volume and Fugl- Meyer scale. The correlation coefficient between lesion volume and Barthel Index for 
group A was r= -0.783 and p= 0.007 at p=0.05. The correlation coefficient between lesion volume and 
Fugl- Meyer scale was r= -0.959, p=0.000 at p=0.05. The correlation coefficient between lesion volume 
and Barthel Index for control group (B) is r= –0.801, p=.005 at p= 0.05 level of significance and between 
lesion volume and Fugl- Meyer scale is r= -0.604 and p=0.064 at p= 0.05 level of significance. Paired t-test 
was used to calculate effectiveness of PNF, t= 2.535, df = 9 and p= 0.032.

Conclusion: With increase in lesion volume there is decrease in BI and FM scores and vise- versa. The 
patients receiving PNF showed improvement in functional outcome more than control group.

Keywords: Proprioceptive Neuromuscular Facilitation exercises (PNF), Middle Cerebral Artery (MCA), Barthel 
Index (BI), Fugl- Meyer scale (FMS), lesion volume, ischemic stroke.

INTRODUCTION 

Stroke is a form of cardiovascular disease 
affecting the blood supply to the brain, also referred 
to as cerebrovascular disease or apoplexy. When the 
physician speak of stroke, they generally mean there 
has been disturbance in the brain function, often 
permanent, caused by blockage or rupture in the 

vessel supplying blood to the brain1. The American 
Heart Association estimates that 7,80,000 strokes 
occur each year.2  The volume and site of the infarction 
have major influence on the outcome.3  The volume of 
infarct can be calculated by CT scan applying formula 
of measuring two largest perpendicular diameters of 
the infarct and height by adding all the slides having 
infarct. Lesion can be then calculated by applying 
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formula 1⁄2 X Length X Breadth X Height. Even with 
no clinical information, neuroradiologists can assess 
subtle CT signs of cerebral infarction within first six 
hours of symptom onset.4

Rehabilitation of stroke patient is an active 
process, begins during acute hospitalization, 
progressing for those with residual impairment to 
a systematic program of rehabilitation services and 
continuing after individual return to the community. 
It is an organized effort to help stroke patients 
maximize all opportunities for returning back to an 
active and productive life style. Because the clinical 
manifestations of stroke are multifaceted and complex, 
stroke rehabilitation is best implemented through 
the co-ordinated effort of team of rehabilitation 
professionals.5 

In a research work Duncan et al (2001) have 
stated that fastest stroke recovery occurs in the first 
month after stroke. Barthel- Index and Fugl-Meyer 
scales were taken to assess the activities of daily living 
(ADL) and the motor and sensory scores. Patients 
included had BI>60. He found that Recovery of ADL 
as measured with the Barthel Index, paralleled the 
motor recovery pa�erns. The correlations between 
the Fugl-Meyer score and the Barthel Index score at 5, 
30, 90, and 180 days after stroke were computed. They 
ranged r=0.80 to 0.91 (p< 0.001).6

Of all the impairment that results from stroke, 
perhaps the most serious and most needful 
rehabilitation study is hemiparesis of upper limb. 
Only limited a�ention has been given to upper 
extremity rehabilitation after stroke. Functional 
recovery of the arm and hand are generally limited, 
compared with that of the lower extremity.7.

The studies reported have investigated the 
relationship between lesion volume and outcome.8 
They did not investigate the effect of physiotherapy 
intervention in relation to ischemic infarct volume. 
The purpose of this study is to analyze recovery of 
motor function after application of proprioceptive 
neuromuscular facilitation exercise to the patients 
with the acute occlusion of middle cerebral artery. 
Our goal is to describe motor recovery in first month 
of PNF intervention.

METHOD 

Design of study: It is a randomized controlled 
experimental design

SUBJECTS

Twenty patients were included from IPD of 
Sahara Hospital, Lucknow having first time ischemic 
middle cerebral artery stroke diagnosed by the 
neurologists of the hospital.

INCLUSION CRITERIA

Patients above 40 years, both males and females, 
with a stable neurological condition two weeks post 
stroke and having Barthel Index >60.6All patients 
were having visible MCA lesion on CT scan.

EXCLUSION CRITERIA

Excluded were the patients having stroke other 
than MCA ischemic stroke, multiple infarction, 
lacunar infarction, any orthopedic condition such 
as fracture and severe arthritis, amputation, any 
psychiatric condition, severe asthma, patient with 
severe cardiac illness (arrhythmias), very weak 
cognitive level (MMSE<19), any psychiatric condition, 
pregnant women and subjects who chose not to 
participate. The patients who died or had recurrent 
infarction during follow up period were excluded 
from further analysis.

 Instruments

• Hammer

• Chair

• Bed side table

• Ball

• Cane

• Pencil

• Glasgow coma scale

• Mini Mental scale

• NIH stroke severity scale

• Barthel Index 

• Fugl- Meyer scale

PROCEDURE

After hospital admission and assigning wri�en 
informed consent, severity of stroke was measured 
by national institute of stroke severity scale (NIHSS)10 
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and Glasgow coma scale (GCS). Cognitive functioning 
was assessed by Mini Mental State Examination 
(MMSE).6, 12 Activity limitations were assessed by 
Barthel Index (BI). Motor assessment was taken by 
Fugl - Meyer Scale.

BARTHEL INDEX 

Barthel Index specifically measures the degree 
of assistance required by the individual on 10 items 
of mobility and self care ADL ranges from 0 to 10. 0 
equals complete dependence for all 10 activities and 
100 equals complete independence. Barthel Index has 
validity and reliability (0.95).11

FUGL- MEYER SCALE 

Fugl- Meyer scale is an impairment based test 
with items organized by sequential recovery stages. 
A three point ordinal scale is used to measure 
impairment of volitional movement with grades 
ranging from 0 (item can not be performed) to 2 (item 
can be fully performed).Five subscales are there, 
Upper extremity, hand, lower extremity, balance, 
sensation and pain. Total score is 226.9 

NATIONAL INSTITUTE OF HEALTH 
STROKE SCALE 

NIHSS is used for measuring severity of stroke. 
It also measures several aspect of brain function 
including consciousness, vision, sensation, movement, 
speech and language. The level of stroke severity as 
measured by the NIH stroke scale scoring system: 0= 
no stroke, 1-4= minor stroke, 5-15= moderate stroke, 
15-20= moderate/severe stroke, 21-42= severe stroke

 MINI MENTAL STATE EXAM

Mini Mental Scale is used to assess cognitive 
functioning. It consists of questions that are asked 
to the patient and numbering is given for each 
correct answer. Maximum score for MMSE is 30 and 
minimum is 0. Scoring system is 23-30= Mild, 19-23= 
Moderate and < 19 = severely affected.

     All readings were taken within fifteen days from 
the time of admission. Patients with first time acute 
ischemic MCA stroke, diagnosed by neurologists of 
Sahara hospital Lucknow were assigned and CT scan 
were obtained. Lesion volumes were calculated.

     The patients had stable neurological condition. 
Each group had small, moderate and large MCA 

ischemic infarcts. Experimental group were given 
PNF exercises of upper and lower extremity (D1 
and D2 flexion, extension) on affected as well as 
unaffected side and trunk pa�erns using rhythmic 
initiation and repeated contraction. Control group 
were given general exercises. Both groups received 
intervention for 30 minutes twice daily, five times 
a   week for one month. Barthel- Index and Fugl- 
Meyer Scales were again assessed after 30 days of 
intervention. The patients who died were left. The 
patients having recurrent stroke were also eradicated 
from further study. The patients were followed up for 
1 month after study. 

DATA ANALYSIS

Descriptive statistics was used to report patient 
characteristics. Pearson correlation was used to 
calculate correlation of lesion volume with Barthel 
Index and lesion volume with Fugl- Meyer scale. 
Student t- test was used to measure the effectiveness 
of PNF exercises over general exercises. The data was 
analyzed by SPSS version 16.0

RESULTS

Total 22 subjects participated in the study, 2 of 
them had recurrent stroke so excluded further from 
the study. 6 patients were females and 14 were males. 
10 patients were left sided and 10 were right sided 
hemiplegics.

Table 1: Mean and standard deviations (gp. A 
and gp. B)

           scales N      Mean Std. 
Deviation

Glasgow coma scale 20 14.65 .933

National institute of 
health stroke scale 20 14.10 10.249

Mini Mental scale 20 17.05 11.945

Lesion volume (cm3) 20 52.311 64.84
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Table: 2 Correlation of lesion volume with 
Barthel Index and FM scale of group A

Barthel 
Index

Fugl Meyer 
scale

Lesion 
volume

Pearson 
Correlation

         -

.783**

-.959**           
                     
   

Sig. (2-tailed) .007 .000

N 10 10

**. Correlation is significant at the 0.01 level (2-
tailed).

Table: 3 Correlation of lesion volume with 
Barthel Index and FM scale of group B

Barthel 
index

Fugl Meyer 
scale

Lesion 
volume

Pearson 
Correlation -.801** -.604

Sig. (2-tailed) .005 .064

N 10 10

**. Correlation is significant at the 0.01 level (2-
tailed)

Table: 4 Comparison of Fugl- Meyer scale and 
Barthel index of groupA and group B   

scales              t P value

VAR2 FMS 
VAR1 BI          2.535 P< 0.05

This table is showing that our results are 
significant at p= 0.05 level of significance. This shows 
that PNF is more effective than general exercises in 
acute stroke patients.

Graph: 1 Series 2 indicate experimental group 
and series 1 indicate control group

Graph: 2 Series 2 indicate experimental group 
and series 1 indicate control group 

DISCUSSION

The mean of Glasgow Coma Scale of both A and 
B group   is 14.65 with standard deviation of .933 
indicates that most of the patients were conscious and 
oriented.

The mean of NIHSS of group A and B is 14.10 
with standard deviation of 10.24, indicates that 
most of the patients were having moderate stroke. 
The mean of MMSE of group A and B is 17.05 with 
standard deviation of 11.9, indicates that most of the 
patients were having good mental status. Mean lesion 
volume was 52.311 and standard deviation was 64.84. 
Both groups were having small, moderate and large 
sized infarcts.

In group A, the correlation coefficient between 
lesion volume and Barthel Index is r= -.783, p= 
.007.The correlation coefficient between lesion volume 
and Fugl- Meyer scale r= -.959, p= .000. The values are 
showing negative correlation. In group B patients, 
the correlation coefficient between lesion volume 
and barthel index r= -.801, p= .005. The correlation 
coefficient between lesion volume and Fugl Meyer 
scores r= -.604, p= .064. These values indicate that 
there is negative correlation between lesion volume 
and Barthel Index and Fugl- Meyer scale as well. This 
means with increase in lesion volume, there is decline 
in functional outcome of the patient.

The results are favoring the experimental 
hypothesis p< 0.05. There is significant correlation 
between lesion volume and functional outcome. The 
correlation coefficients between lesion volume and 
Barthel Index are negative but significant showing 
that with the increase in lesion size there is decrease 
in functional outcome and motor performance of 
the patient. This result contrasts the findings of 
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Schiemank et al. who found that there is significant 
correlation between lesion volume and functional 
outcome. Immediately after stroke if the patient is 
given proper rehabilitation, his functional outcome is 
definitely improved. PNF is very effective treatment 
as compared to general exercises given to post stroke 
patients. There is evolving interest in PNF technique 
to improve functional ability.

Wang compared the immediate and cumulative 
effects of PNF on pelvic region in patients with 
hemiplegia (n=520). Outcome measure included 
gait parameters, (gait speed in metres per second 
and cadence as steps per minute). Subjects with 
hemiplegia of less than 6 months demonstrate 
immediate improvement in the outcome measures 
even after one session, with these improvements 
increase after 12 sessions. Subjects with hemiplegia of 
more than 12 months demonstrate no improvement 
after single treatment; however they did demonstrate 
improvement after 12 sessions.

In a larger Intervention study of n=5131 
hemiplegic patients, Dickstien et al. compared 
three exercise therapy approaches. These were 
conventional exercises and functional activities, PNF 
techniques and the Bobath approaches. Numerous 
outcome measures were used, focusing on functional 
independence, muscle tone, isolated motor control 
and ambulatory status. No significant improvements 
in outcome were demonstrated after 6 weeks, with 
the exception of an improvement in pa�ern of muscle 
tone in PNF treatment group.

The findings from these studies provide 
preliminary support for the effectiveness of PNF 
technique in improving functional ability in stroke 
patients. However, further studies with justification 
of sample size, standardized outcome measures 
and robust methodologies are required to provide 
definitive results.

CONCLUSION

This study conclude that PNF is the be�er 
treatment than general exercises even in acute state, 
so PNF should be started as soon as possible after 
stroke. If the lesion volume is very large then duration 
of PNF intervention should be more.

Limitations of study

1. Sample size was very small.

2. Patients from outside of Lucknow were 
followed up for one month only by calling them
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ABSTRACT

Background: Surgery and general anesthesia directly affect the respiratory system. The major 
causes of postoperative pulmonary complications (PPCs) may be related to shallow breathing and 
monotonous tidal volume in post-operative patients. Other causes such as anesthesia, opioid analgesia, 
and postoperative pain also seem to contribute it. Physiotherapy treatment for patients after open 
abdominal surgery consists of a variety of interventions intended to improve cardiopulmonary and/ or 
physical function and reduce the incidence of postoperative pulmonary complications.

 Aim: To compare the effect of early mobilization programme with diaphragmatic breathing exercise 
(DBE) versus incentive spirometry (IS) on diaphragmatic excursion and PEFR in the patients with 
abdominal surgery. 

Se�ings and design: A pre-post experimental design was carried out in an Indian tertiary care set-up. 

Material and method: Thirty adult participants, both male and female randomly allocated by coin 
method, comprising 15 in each group. Demographic data and pre and post intervention values for 
all the outcome measures in the form of diaphragmatic excursion and peak expiratory flow rate were 
obtained. 

Statistical analysis: Student paired‘t’ test was utilized to analyze the data. 

Results: The study showed improvement in diaphragmatic exercusion (p=0.0001) and PEFR (p= 0.0001) 
in both the groups. 

Conclusions: Diaphragmatic breathing exercise and incentive spirometry demonstrate improvement 
in diaphragmatic exercusion and peak expiratory flow rate in post operative abdominal surgery 
patients. However, DBE was more effective than IS.

Keywords: Abdominal surgery, Early mobilization, Diaphragmatic breathing exercise, Incentive spirometry
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INTRODUCTION

Surgery and general anesthesia directly affect 
the respiratory system.1 The major causes of 

postoperative pulmonary complications (PPCs) may 
be related to shallow breathing and monotonous tidal 
volume in post-operative patients. However, other 
causes such as anesthesia, opioids and postoperative 
pain also seem to contribute to this ventilation pa�ern 
without spontaneous deep breaths that occurs every 
5 or 10 minutes.2

As a result physical therapy techniques of lung 
re-expansion have been recommended as strategies to 
prevent and or to treat the PPCs, as well as to recover 

DOI Number: 10.5958/0973-5674.2015.00054.4 



Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             59  

the ventilator function in the postoperative period.1

Abdominal surgeries alter postoperative 
pulmonary function and increase risk of pulmonary 
complications. Physiotherapy treatment for patients 
after open abdominal surgery consists of a variety of 
interventions intended to improve cardiopulmonary 
and or physical function and reduce the incidence 
of postoperative pulmonary complications. These 
interventions may include lung expansion exercises, 
secretion clearance techniques, limb exercises, 
progressive mobilization programs, and other 
techniques.3

Techniques such as deep inspiration (DI), 
Incentive Spirometry (IS) and positive airway 
pressure exercises stimulate the generation of a 
large and sustained increase in the trans-pulmonary 
pressure, with consequent expansion of collapsed 
alveolar units in order to prevent and or to treat the 
PPCs. The Incentive Spirometry has been widely used 
in clinical practice, especially in the management of 
patients in the pre and post-operative period of major 
surgeries, due to its low cost, ease of application and 
good adherence of patients to the method.2

Since there is dearth of knowledge regarding 
early mobilization program along with diaphragmatic 
breathing exercise and incentive spirometry. Hence 
this study was taken up to compare the effect of 
early mobilization programme with diaphragmatic 
breathing exercise versus incentive Spirometry on 
diaphragmatic excursion and PEFR in the participants 
with abdominal surgery.

METHODOLOGY

Participants: Ethical approval for the study was 
granted by the Institutional Ethical Commi�ee and 
the procedures were conducted according to the 
declaration of Helsinki. An informed consent was 
obtained. Thirty Participants were selected randomly 
from all adult post-operative open abdominal surgery 
referred for physiotherapy. The data was collected 
from the tertiary care set-up. Then the demographic 
data and baseline values for all the outcome measures 
were taken. Participants were allocated by using coin 
method into Group A and B (15 in each group) as a 
sample of convenience on the basis of 0.08% error.  
Exclusion criteria were; laparoscopic surgeries, 
hemodynamic instability, acute exacerbation of 
breathlessness as per Borg’s RPE scale, untreated 

inguinal hernia, untreated urinary incontinence, 
uterus prolapse/ rectum prolapse, lower limb 
weakness with neurological involvement, vertigo, 
previous cardiac and pulmonary surgeries, any 
musculoskeletal and neurological conditions which 
include C3,C4 and C5 nerve roots impairment. 

STUDY DESIGN

The study was a pre post experimental design 
with random selection using a non probability 
sampling method. Sample size was calculated with α 
error of 80 and level of significance of p ≤ 0.05.

PROCEDURE

The purpose of the study was explained to all 
the participants. The participants were screened 
based on the inclusion and exclusion criteria prior 
to their enrolment into the study. Baseline values for 
all the outcome measures were noted prior the study. 
Then random allocation of patients was done by coin 
method into two groups, A and B respectively. Fifteen 
participants were allo�ed in each group. Participants 
in Group A were given early mobilization program 
in addition to diaphragmatic breathing exercise and 
in Group B were given early mobilization program in 
addition to incentive Spirometry.

INTERVENTION GROUPS

GROUP A

• Participants in this group were given 
diaphragmatic breathing exercise along with early 
mobilization program.

• For diaphragmatic breathing exercise 
participant was in semi- fowler’s position on the 
couch. The therapist was standing beside the 
participant placing the hands on the participant’s 
rectus abdominus just below the anterior costal 
margin.

• Now the participant was asked to breathe in 
slowly and deeply through the nose .Participant was 
asked to keep the shoulders relaxed and upper chest 
quite, allowing the abdomen to rise slightly. 

• Then the participant was told to relax and 
exhale slowly through the mouth. Participant was 
asked to perform this exercise 3 to 4 times and then 
rest and was monitored to avoid hyperventilation 
during exercise. Again the participant was asked to 
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repeat exercise for 3 to 4 times after rest.

• For early mobilisation, Ankle-toe movements, 
knee flexion-extension, elbow flexion-extension, 
shoulder flexion in semi flower’s position was given 
for 10 repetitions each.

GROUP B

• Participants in this group were given 
spirometry along with early mobilization program.

• For spirometry, participant was in semi-
fowler’s position. The therapist was standing beside 
the participant holding the spirometry in upright 
position. First of all the participant was asked to 
inhale and exhale 3 to 4 times and then exhale 
maximally with the 4th breath. 

• Then participant was asked to place the 
spirometry in the mouth, inhale maximally through 
the mouthpiece to a target se�ing and hold the 
inspiration for several seconds i.e. 3 to 5 seconds. This 
sequence was repeated 10 times.

• For early mobilisation, Ankle-toe movements, 
knee flexion-extension, elbow flexion-extension, 
shoulder flexion in semi- flower’s position was given 
for 10 repetitions each.

These interventions for both the groups were 
given twice in a day for 7 days. 

MEASUREMENTS OF OUTCOME 
VARIABLES 

1. Diaphragmatic excursion: It was measured 
by the mediate percussion method in the high si�ing 
position at the stool without back support.  The 
therapist was standing behind the participant. The 
participant was asked to breathe deeply and hold that 
breath. The lowest level of the diaphragm on maximal 
inspiration where a resonant tone is heard on 
percussion was noted then the participant was asked 
to exhale and mediate percussion was repeated. The 
lowest area of resonance now moves higher, as the 
diaphragm ascends with relaxation. This point was 
noted as well. The distance between these two points 
was described as the diaphragmatic excursion. (4,5,6)

2. PEFR: Participant was asked to sit in the high 
si�ing position. The therapist was standing beside the 
participant. Peak expiratory flow rate was measured 
from the position of full inspiration air will be forcibly 

expired across pivoted vane (Wright’s mini expiratory 
flow meter which is a spring loaded and enclosed). 
The displacement of the vane was proportional to 
maximum flow rate. Participant was asked to repeat 
for 3 times and best of three trials was taken. (7) 

3. Pain was measured by using the Visual 
Analog Scale (VAS). A 10 cm line was provided to 
the participant where 0 means no pain and 10 means 
most severe pain and the participant was asked to 
mark a point on the scale according to his/her  pain 
perception. (8) 

4. Chest expansion was measured at 3 different 
level (axillary, nipple and xiphoid) with the help of 
measuring tape in high si�ing position.(7,8) 

5. Mobility was recorded as independently 
mobile over at least 10 meters, if mobility was less 
then 5mts, more than 5 mts but less than 10 mts, then 
the causes for mobility limitation (i.e SOB, MSI, Pain, 
Others) was noted.

All these measurements were taken before 
intervention on the 1st day and after the intervention 
on 7th day.

RESULTS

The result of the present study was analyzed 
for diaphragmatic excursion and peak expiratory 
flow rate. Intra and inter group differences were 
compared so as to evaluate the effectiveness of 
incentive spirometry and diaphragmatic breathing 
exercises under consideration in the present study. 
The results of the study were based on the data 
analyzed for thirty participants. Demographic data 
of the participants are outlined in Table 1. Mean age 
of participants was 42.2±14.62  in group A (DBE) 
and 40.47±11.54 in group B (IS). Demographic data 
were well matched in both groups. The demographic 
data shows the homogenous population in both the 
groups. Outcome measures pre and post intervention 
are demonstrated in Table 2. The DBE and IS group 
presented with improved diaphragmatic exercusion 
and peak flow rate (p=0.0001) in both the groups. Pain 
at the suture site as measured by VAS also decreased 
significantly in both the group (p=0.001). Chest 
expansion showed significant improvement at nipple 
(p=0.0001, p= 0.045) and xiphoid levels (p=0.005, 
p=0.027). Respiration rate was significantly reduced 
(p= 0.008) in the DBE group. Hemodynamic variable 
demonstrated significant improvements in terms of 
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pulse rate (p=0.05) in the DBE group. No changes 
were observed in the systolic BP. Distance walked 
improvements in both the groups. However the 

comparison between intra groups showed that DBE 
be�er than IS in terms of diaphragmatic exercusion, 
peak expiratory flow rate, VAS, respiratory rate, pulse 
rate and distance walked.   

Table no. 1 Demographic distribution of participant participating in study:

S.No. Demographic variables
Group-A Group-B

Number Percentage Mean±SD Number Percentage Mean±SD

1 Age

20-40 9 60

42.20±14.62

9 60

40.47±11.5441-60 4 26.7 5 33.3

61-75 2 13.3 1 6.7

2 Gender
Male 10 66.7 11 73.3

Female 5 33.3 4 26.7

3 Weight

35-50 5 33.3

56.53±9.85

1 6.7

60.13±8.2151-65 8 53.3 10 66.7

66-80 2 13.3 4 26.7

4
Height
(meter)

1.40-1.55 2 20

1.63±0.08

2 13.3

1.65±0.0841.56-1.70 8 53.3 8 53.3

>1.70 4 26.7 5 33.3

5 BMI

>18.5 2 13.3

21.11±2.73

1 6.7

21.95± 2.2618.5-24.9 11 73.3 13 86.7

25-29.9 2 13.3 1 6.7

30-34.9 0 0 0

6 Occupation

Business 2 13.33 1 6.67

Driver 2 13.33 3 20.00

Farmer(s) 1 6.67 2 13.33

House wife 4 26.67 3 20.00

Laborer(s) 3 20.00 3 20.00

Others 3 20.00 3 20.00

7
Diagnosis

Appendicitis 9 60 11 73.33

B/L  lnguinal hornia 1 6.67 0 0.00

Coledochelitheasis 2 13.33 2 13.33

Cholecystitis 1 6.67 0 0.00

Peritonitis 2 13.33 2 13.33

8
Type of 
operation

Appendectomy 6 40 7 46.66

B/L mesh repair 1 6.7 0 0

Choledeudenostomy 2 13.33 2 13.33

Cholecystectomy 1 6.7 0 0

Exploratory 
Laprotomy with 
appendisectomy

2 13.33 3 20

Laprotomy 3 20 3 20

9 Type of 
incision

B/L inguinal 1 6.67 0 0

Kocher’s 1 6.67 0 0

Midline 9 60 10 66.33

Oblique 4 26.67 5 33.33
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Table no. 1 Demographic distribution of participant participating in study (continued):

S.No. Demographic variables
Group-A Group-B
Number Percentage Number Percentage

10 Post 
operative day

2 0 0 3 20
3 5 33.33 7 46.67
4 5 33.33 3 20
5 2 13.33 0 0
6 3 20 2 13.33

11 Smoking 
habit

Yes 3 20 4 26.67
No 12 80 11 64.43

Table no. 2 Comparison of mean difference of outcome measures among both groups:

S.N. Outcome measures
DBE Group ISE Group Mean 

difference
(A-B)Mean SD t-

value
P. 
value Mean SD t-

value
P. 
value

1 DPME
Pre-test 2.47 0.92

-6.49 0.0001
2.40 1.12

-5.53 0.0001
0.07

Post-test 3.59 0.87 3.3 1.08 0.29

2 PEFR
Pre-test 170.13 75.22

-5.76 0.0001
156.93 41.7

-4.21 0.001
13.2

Post-test 209.2 69.27 192.27 44.04 16.93

3 VAS

Pre-test 6.07 1.94
6.9

0.0001

5.13 2.03

4.01 0.001

0.94

Post-test 3.33 1.11 2.96 2.12 0.37

4 At axillary level
Pre-test 1.87 0.91

-1.00 0.334
2.13 0.91

0.000 1.00
-0.26

Post-test 1.93 0.96 1.13 0.99 0.8

5 At nipple level
Pre-test 2.27 1.02

-5.39 0.0001
2.07 0.86

-2.19 0.045
0.2

Post-test 2.87 1.11 2.4 0.91 0.47

6 At xiphoid level Pre-test 1.6 0.83
-3.29 0.005

1.73 0.59
-2.48 0.027

-0.13
Post-test 2.0 0.82 2.0 0.73 0

7 Respiratory Rate
Pre-test 22.73 1.87

3.17 0.008
21.73 2.21

1.84 0.087
1

Post-test 20.87 2.1 20.73 2.52 0.14

8 Pulse Rate
Pre-test 79.2 6.74

2.1 0.054
78.06 3.01

-0.14 0.88
1.14

Post-test 76.07 2.08 78.13 2.58 -2.06

9 Blood
pressure

SBP
Pre-test 120.6 1.99

0.27 0.787
116.4 6.88

-0.63
0.538

4.2
Post-test 120.2 2.07 117.93 7.544 2.27

DBP
Pre-test 75.33 5.16

2.02 0.063
75.6 4.73

3.77
0.027

-0.27
Post-test 73.46 4.24 71.47 2.67 1.99

Level of significance p ≤ 0.05

STATISTICAL ANALYSIS

Statistical analysis was done using “SPSS” 
windows version 20.0. Demographic data of the 
participants i.e. age, gender, weight, height, body mass 
index, occupation, diagnosis, type of operation, type 
of incision, post operative day were analyzed using 
statistical measures like mean, standard deviation 
and percentage. Student paired ‘t” test was used to 
analyze the outcome measures (pre and post) of the 
participants in both the groups. Probability value (p) 
≤ 0.05 was considered statistically significant. 

DISCUSSION

The present study was conducted to evaluate the 
effect of diaphragmatic breathing exercise (DBE) and 
Incentive spirometry (IS) on diaphragmatic exercusion 
and peak expiratory flow rate in participants who 
underwent abdominal surgery. The study also 
compares both the interventions and found that DBE 
was be�er than IS.  It is necessary to point out that in 
the literature no such references were found for any 
works that compare these two interventions, which 
a�ests to the importance and pioneering nature of this 
study. The study included participant with age group 
of 20- 75 years. The result of present study shows that 
there was significant improvement in diaphragmatic 
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excursion in DBE group after the interventions, 
similar to the study done by Alaparthi et al.12 which 
reported the increase in diaphragmatic excursion 
after diaphragmatic breathing exercises. The present 
study also shows improvement in diaphragmatic 
excursion in IS group as well. 

There was significant improvement in peak 
expiratory flow rate in both the groups after the 
intervention in the present study. Sanya et al 
have also found improvement in PEFR after the 
diaphragmatic breathing exercise in their study.13 

Study done by Alparthi et al also concluded that there 
was improvement in diaphragm movement after the 
incentive spirometry.14   Manzano et al in their study 
also found increment in PEFR after spirometry.1

The current study found the improvement in 
the walking distance after the intervention in both 
the groups. Study have also shown improvement in 
mobility after post operative physiotherapy.3

Though the present study consisted of small 
sample size, it demonstrated that both incentive 
spirometry and diaphragmatic breathing exercise are 
useful in post operative abdominal surgery subjects. 
However this study shown that diaphragmatic 
breathing exercise was more effective as compared to 
the incentive spirometry in subjects after abdominal 
surgery. Future studies should include larger sample 
size, with longer follow up period to assess the long 
term benefits and multi-centric trials of a similar set 
up.

Clinical Message: Diaphragmatic breathing 
exercise and incentive spirometry are useful in post 
operative abdominal surgery patients. However 
diaphragmatic breathing exercise is more effective as 
compared to incentive spirometry. 
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ABSTRACT

Objective: The main objective of the study will to compare two different techniques, eccentric training 
using theraband and muscle energy technique, and see which exercises will give be�er improvement 
in calf muscle flexibility in normal individual between 20-30 years of age groups.

Few studies have evaluated that static stretching and eccentric training have equal effect on improving 
flexibility in hamstring muscle since the calf is also an important muscle for athletic and daily activities, 
so eccentric training may have effect to improve flexibility in calf muscle.  

Materials and Method: Thirty subjects were selected by means of simple random sampling procedure 
with calf muscle shortening between 20-30 years. They were randomly assigned into two equal groups. 
The pre-test measurements were taken for both the groups for ROM of dorsiflexion. The group A got 
muscle energy technique and group B got eccentric training by using theraband for the period of 4 
weeks. After the end of 4 weeks pos�est measurement taken as similar to the pre-test measurement and 
the result obtained were compared.  

Result: Result of the study shows that both the technique Muscle energy techniques (MET) & Eccentric 
training with theraband are effective in improving ROM of dorsiflexion.

However Eccentric training with use of theraband shows greater improvement in improve ROM 
of Dorsiflexion, then the Muscle energy technique (MET) in subject with triceps surae muscle 
shortening.

Conclusion: According to the results of present study Eccentric training with use of theraband shows 
greater improvement in improve (ROM of Dorsiflexion) triceps surae muscle flexibility.

Keywords MET (Muscle Energy Technique), Eccentric training, Theraband, Triceps surae

INTRODUCTION

Flexibility has been defined as the ability of a 
muscle to lengthen and allow one joint (or more 
than one joint in a series) to move through a range 
of motion.1 Increased flexibility is one of the basic 
concerns addressed in the day to day practice of 
physical therapy. It is a goal for any patient recovery 
from a period of immobilization or injury involving the 
connective tissue. Optimal flexibility is also desirable 
for participants in most athletic activity and normal 
day to day function. A shortened muscle may create 
imbalance at joints and faulty postural alignment that 
may lead to injury and joint dysfunction.2

Regarding the triceps surae Flexibility clinicians 
have reported that, even in healthy subjects, the loss 
of ankle dorsiflexion range of motion (ADFROM) 
may result in compensatory hind foot pronation. 
Ankle dorsiflexion range of motion from tight calf 
muscle have been linked to injuries such as Achilles 
tendonitis, gastrocnemius strains, and plantar 
fasciitis.3, 1 

Extensibility is defined as the ability to stretch 
a muscle tendon unit to its fullest length.1 Muscle 
contracture result in decreased extensibility joint 
motion.4
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Physical therapists have used many different 
methods to maintain and increased joint motion 
and prevent deformity and dysfunction resulting 
from the muscle contracture. Research with clinical 
trials has long advocated the use of thermotherapy 
to increase flexibility in conjunction with a stretching 
program design to lengthen tissue. Lengthening the 
musculotendinous unit and supporting connective 
tissue increase the range of motion(ROM) through 
which a joint can move as well a the muscle ability to 
respond to stress placed upon it.3, 4, 5, 6.

Stretching is used as part of physical fitness 
and rehabilitation programme because it is 
thought to positively influence performance and 
injury prevention. Numerous studies 1, 3,4,5,6 have 
been conducted to investigate the effectiveness of 
stretching. Shortness and contracture of plantar 
flexor muscle may cause limitation in range of motion 
(ROM) that restricts the normal range of muscle.

Previous studies suggested that most of injuries 
occurs in the eccentric phase of activity. Although 
early groups have examined dynamic range of 
motion, none have investigated the use of an eccentric 
agonist contraction to improve flexibility; eccentric 
training a muscle through a full range of motion 
theoretically could reduce injury rates and improve 
the performance of subject and flexibility.1

MET is defined as a manual therapy procedure 
which involves the voluntary contraction of patients 
muscle in a precisely controlled direction, at varying 
levels of intensity, against a distinctly executed 
counterforce applied by the therapist.7,8  

Russel et al9 proved that in males ages 15-17 
years old, hip flexion range of motion gains with 
eccentrically training were equal to those made by 
static stretching of hamstring muscle.

Shadmehr A, et al, (2003) conducted a study to 
determine the efficacy of muscle energy techniques 
with 50% of maximal voluntary isometric contraction 
and 10 second hold in compared to control group, 
they concluded that muscle energy techniques with 
above protocol produce an increase of hamstring 
flexibility.3

The aim of this study is to compare two different 
techniques, muscle energy technique & eccentric 
training using theraband in normal individual 
between 20-30 years of age with shortening of triceps 

surae muscle.

METHODOLOGY

This study is proposed to be conducted on 30 
physically active subject of shortening of triceps surae 
muscle. They will be randomly assigned into equal 
groups. The pre-test measurements are taken for 
both the groups for ROM of dorsiflexion. The group 
1 will get muscle energy technique (MET) & group 
2 will get eccentric training with use of theraband 
for the period of 4 weeks. After the end of 4 weeks 
post-test measurement taken as similar to the pre-test 
measurement & the result obtained are compared.

Inclusive criteria  

1. Subject with shortening of triceps surae muscle

(Inability to achieve 20° of active dorsiflexion)

2. The ages of subject between 20-30 years.

Exclusive criteria 

1. Hypermobility

2. Subject under medication (muscle relaxants)

3. Skin disease

4. Wounds

5. Fracture

6. Neurological problem

7. Any circulatory problem or metal implants in the 
leg.

OUTCOME MEASURES 

All the subject will evaluate by goniometry (active 
ROM of dorsiflexion)

Outcome measurement will take as (pre 
intervention) &at 4 weeks (post intervention).

GROUP-1 muscle energy technique (MET) 7

Fifteen subjects in this group will be given Muscle 
Energy Technique to the gastrocnemius and soleus to 
improve triceps surae muscle flexibility. The subjects 
will be in supine with feet extending over the edge of 
the table, with the knee flexed over a rolled towel for 
soleus and the knee straight for gastrocnemius. 

Starting from the restriction barrier or just short 
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of it, the subject will be asked to exert a small effort 
(no more than 20% of available strength) towards 
plantar flexion, against unyielding resistance, with 
appropriate breathing. 

This contraction is held for 7-10 seconds together 
with a held breath. On slow release, on an exhalation, 
the ankle will be dorsiflexed slightly and painlessly 
beyond the new barrier, with the subject’s assistance, 
(and the tissues will be held in slight stretch for 
at least 10 seconds to allow a slow lengthening of 
tissues). This cycle will be repeated for 5 times in each 
session per day for five days in a week for the total 
period of 4 weeks. Single session lasted for 30 minute 
including 5 minutes each of warm up and cool down 
exercises and rest period of 1 minute in between 
every cycle of MET.

 GROUP-2 Eccentric training with Theraband1

The study was done over a 4 week period 
with each subject receiving 1 treatment a day for 5 
consecutive days. Measurement was taken at pre- 
treatment on 1st day and post-treatment after 4th 
week. The ankle range of motion of all the subjects 
were measured. 

The eccentric group performed full range of 
motion eccentric training for the triceps surae muscles. 
The subject lie supine with left leg fully extended. A 
3-feet (0.91m) piece of blue theraband was wrapped 
around the fore foot of right leg and the subject held 
the ends of the theraband in each hand. The subject 
was instructed to keep the right knee flexed and ankle 
in neutral position.

 Then he was instructed to bring the ankle in 
dorsiflexion by pulling on the theraband a�ached to 
the forefoot with both arm, knee was taken towards 
extension. As the subject pulled the ankle in full 
dorsiflexion with the arms, he was instructed to 
simultaneously resist the ankle dorsiflexion and knee 
extension by eccentrically contracting the triceps surae 
muscle during entire range of ankle dorsiflexion.

 The subject was then instructed to provide 
sufficient resistance with arms to overcome the 
eccentric activity of the triceps surae muscle, so that 
the entire range of ankle dorsiflexion took place 
approximately 5 seconds to complete. 

Once achieved, this position was held for 5 
seconds, and then extremity was made to gently 

relaxed. This procedure was repeated 6 times, with 
no rest in between, here by providing a total of 30 
seconds of stretching at the end range.6

OBSERVATION & DATA ANALYSIS

A study is done taking 30 subject, 15 each in both 
the group.

The pretest data of each group were compared 
with the post test data using ROM of dorsiflexion as 
the outcome measures.

A paired ‘t’ test is applied within the group & an 
unpaired ‘t’ test is applied between the groups at 95% 
of confident interval.

• Group-1:-Muscle Energy Technique (MET):

Outcome
Measure

Mean of
Pre-test 
Data

Mean of
Post-test 
Deta

P-value

Active Rom 
of 
Dorsiflexion

15.41 18.20 <0.0001 

Table 1 shows that pre-test & post test value of 
mean for active ROM of Dorsiflexion, in group-1 with 
Muscle Energy Technique(MET), pre test mean 15.41 
compared with post test mean 18.20 & analysed by 
paired t test, the p value comes < 0.0001 , which is 
highly significant.          

• Group-2 :- Eccentric training with use of 
Theraband:

Outcome
Measure

Mean of 
Pre-test 
Data

Mean of Post-
test Data

P-
Value

Active Rom 
of
Dorsiflexion

15.20 19.26
0.0069

Table 2 shows that pre-test & post-test value of 
mean for active  ROM of Dorsiflexion ,in Group-2 
with eccentric training, pre –test mean 15.20 compared 
with post-test mean 19.26 & analysed by paired t test, 
the P value comes 0.0069, which is highly significant.

• Group-1 V/s Group- 2:
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Outcome

Measure

Mean of

Post-test

Group-1

Mean of

Post-test

Group-2

P-value

Rom of

Dorsiflexion
18.20 19.26 0.0320

Table 3 shows mean value of  post test of Group-
1(MET) muscle energy technique is 18.20 which is 
compared with post test value of eccentric training 
which is 19.26 with unpaired t-tests, the P value 
comes 0.0320,which is significant.

RESULTS

The P-value for ROM of Dorsiflexion is less 
than 0.05, so there is no significant difference within 
the MET group & hence the alternate hypothesis is 
accepted.

The P-value for ROM of Dorsiflexion is less 
than 0.05, so there is a significant difference within 
the Eccentric training group & hence the alternate 
hypothesis is accepted.

The P-value for MET group & Eccentric training 
group is less than 0.05, so there is significant difference 
between the two groups.

DISSCUSION

Shortening of triceps surae muscle is a common 
problem of Younger’s with age group of 20-30 years. 
The ROM of dorsiflexion is limited up to 20°. 

The present study compares the efficacy of two 
different techniques. Here in this study Muscle 
Energy Technique (MET) & Eccentric training with 
use of theraband is given to 30 patient having active 
ROM of dorsiflexion is < 20°. 

This is consistent with the findings from the 
present study, where the improvement in ROM of 
dorsiflexion. Baseline values for ROM of dorsiflexion 
of MET & eccentric training were different between 
two groups.

Clinically there are evidence supporting both 
technique [MET & ECCENTRIC TRAINING] for 

improve ROM of dorsiflexion in shortening triceps 
surae muscle.1, 9 

In this study result shows statistical significance 
of MET technique and eccentric training group 
within group analysis. At the pre & post intervention 
of both this techniques shows improvement of ROM 
of dorsiflexion.

Between group analysis of Post intervention 
shows there is improvement in ROM of dorsiflexion 
with the eccentric training with use of theraband.

According to the results of present study Eccentric 
training improve ROM of dorsiflexion then the MET. 

The mechanism for the increased flexibility with 
eccentric muscle activity through the full range of 
motion is unclear. One explanation may be found 
in examining the possible neurologic mechanism 
that occurs with stretching. Static stretching may be 
effective in increasing the length of the muscle due 
to the prolonged stretching, which may allow the 
muscle spindle to adapt over time and cease firing. 
The result of this adaptation/relaxation of the muscle 
spindle increases length in the muscle. 10, 11

 Given that eccentric exercise through the full 
range of motion is a continual movement lasting only 
5 seconds, the muscle spindle does not appear to have 
time to adapt, and this explanation does not appear to 
be appropriate for explaining the change in flexibility 
due to the eccentric activity. Although eccentric 
training of the triceps surae muscle achieves the 
same flexibility gains as static stretching, the eccentric 
training offers more functional option for flexibility 
training. Individuals training muscle eccentrically 
may reduce the chance of injury by training the 
muscle in a more functional type of activity.8, 12

T. G Potier et al13 investigated whether eccentric 
strengthening changed the muscle architecture of 
human biceps femoris and consequently, knee range 
of motion and they found increase in FL (fascicle 
length) in the biceps femoris and this could lead to 
increase in ROM of knee.

Batista et al, 14 evaluated the effects of an active 
eccentric stretching program for the knee flexor 
muscles on range of motion and torque. They 
concluded that this program was effective for 
increasing the flexibility.
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Russel et al9 had studied on hamstring muscle 
flexibility by using both eccentric training and static 
stretching for six weeks program and after six weeks 
they concluded that the gains achieved in range of 
motion of knee extension with eccentric training 
were equal to those made by statically stretching of 
hamstring muscle, and in our study on triceps surae 
we concluded the gains achieved in range of motion 
of dorsiflexion with eccentric training for 3 weeks 
were significant as compared to those made by static 
stretching.

Therefore, other research is now needed to 
determine if gains are made in strength, injury 
reduction, and performance improvement through 
an eccentric-training exercises program similar to the 
program used in the present study.

CONCLUSION

Result of the study shows that both the technique 
Muscle energy techniques (MET) & Eccentric training 
with theraband are effective in improving ROM of 
dorsiflexion.

However Eccentric training with use of theraband 
shows greater improvement in improve ROM of 
Dorsiflexion, then the Muscle energy technique (MET) 
in subject with triceps surae muscle shortening.

LIMITATIONS OF STUDY

This study has been performed on small sample.

The study was done for a short duration of 4 
weeks.

It was a unicentered study.

Age group taken for the study was limited. 
Further studies can be done with different age 
group. 

The last limitation was measurement with 
goniometer needs more perfection, with inclinometer 
or more recent devices.
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ABSTRACT

Background: The ligaments of knee are essential for knee function. Ligament is a tough band made 
up of connective tissue and is short in size. It connects one bone with the other. Mainly there are four 
ligaments and two meniscus are present in a knee joint. Ligaments are best stabilizers and menisci are 
best shock absorbers. Ligament can be injured by direct blow to knee joint or twisting of knee. After 
injury swelling , pain , limited movement are typically seen.  Physiotherapy  can be benefi�ed in case of 
grade 1 and grade 2 tear. Following complete tear physiotherapy should be started as soon as possible 
after surgery. 

Objectives:

• To describe rehabilitation guidelines and  functional  progression .

• To describe functional outcomes for a young  adult female with  anterior  ligament  repair.

Case of Description: The rehabilitation approach was of 40 days given to adult female with anterior  
ligament repair ,complete tear of posterior cruciate ligament, grade 3 tear of medial, lateral and tear of  
posterior horn of medial meniscus  . Data collected in  this  case study  included –joint range of motion, 
visual analog  scale and muscle strength.

Outcomes: The patient was able to return to her routine work in 40 days and  was  without  re-injury.

Keywords: Ligaments of knee, meniscus, ligament  repair.

INTRODUCTION

Ligaments are dense bands of fibrous connective 
tissue that serve to join two or more bones of 
musculoskeletal system[1]. The ligaments of knee are  
essential  for knee function. They are responsible for 
controlling excessive knee  extension; valgus and  
varus  stresses. They also prevent anterior or posterior   
displacement of  tibia, responsible for rotation of 
tibia. The ligaments can get injured depending on 
how stresses are applied. There are four ligaments 
in our knee  joint  : The major ligaments of knee are: 
Collateral (medial and lateral) and cruciate ligaments 
(anterior ad posterior)[2]. MCL (medial collateral 
ligament) a�aches to medial aspect of medial 
femoral epicondyle sloping anteriorly to insert  into 
medial aspect of proximal tibia. Whereas LCL(lateral 
collateral ligament) is a cord like structure extending 

from lateral femoral epicondyle and a�aching 
posteriorly to the head of fibula[2]. MCL protects 
knee from valgus stresses and LCL protects it from 
varus stresses. ACL(anterior cruciate ligament) and  
PCL(posterior cruciate ligament) are located within 
articular capsule but outside synovial cavity. ACL 
arises from anterior of  tibia  and inserts into posterior 
part of inner aspect of lateral femoral condyle whereas 
PCL arises from posterior of tibia and insert into inner 
aspect of medial femoral condyle[2]. The  role of ACL 
is to prevent forward movement of tibia in relation to 
femur, and to control rotational movement. The PCL 
prevents the femur from sliding forward of the tibial 
plateau[3]. There are two meniscus- medial meniscus 
and lateral meniscus . They help in making articular 
surfaces more congruent. The menisci serve as shock 
absorbers[4]. Second and third degree sprains are 
immobilized in a brace or a plaster cast for a period of 
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1-2 weeks, mainly for pain relief, in some third degree 
sprains surgery may be required [5].

Reinforcement of ACL tear should be augmented 
except when avulsion is with a fragment of bone. 
Reinforcement could be either intra articular, or 
extra-articular or both by using iliotibial band, 
semitendinosus tendon, etc[6]. With surgery there are  
complications  like blood clots; bleeding; infection; 
pain; limited ROM and occasionally, swelling in knee 
after repair. Arthroscopy is a technique of surgery 
on the joints in which tip of thin (4mm diameter) 
telescope called arthroscope is introduced in the joint, 
and the inside of joint is examined. This is called 
diagnostic arthroscopy. Once diagnosis is made, 
necessary correction can be done, there and then, by 
introducing micro instruments through another small  
skin puncture[5]. 

Physiotherapy has vital role to play in post 
surgical cases. So rehabilitation protocol will be 
helpful in  providing   direction and guideline about 
rehabilitation. The present  rehabilitation protocol 
spanned over a period of  2 months. Main consideration 
was given on ROM; flexibility; strength; endurance; 
proprioception; gait. Progression was based on 
a�ainment of specific goals. Early rehabilitation 
depend on regaining ROM, normalizing gait and 
activation of quadriceps muscle.

CASE DESCRIPTION

A 24 year old female patient presented 
to physiotherapy department of college of 
Physiotherapy, Adesh University, Bathinda with 
complaint of inability to bear weight on right lower 
extremity. She was in nursing profession. She 
had polio in her left leg from the age of 3. Patient 
appeared to be healthy.  The patient’s height was 
5’4’’ and weight was 43 kg patient was 5’4’’ and 43 
kgs. There was  a history of injury to her right knee 
during an accident and got complete thickness tear of  
anterior cruciate ligament, complete tear of posterior 
cruciate ligament, grade 3 tear of  medial and lateral 
collateral ligaments and grade 3 tear of posterior 
horn of medial meniscus. After the accident  she was 
referred to hospital where an orthopaedic  surgeon  
evaluated her. According to him, there was swelling 
in right knee with lack of flexion. After clinical  
examination  the patient had an MRI. MRI findings 
were consistent with anterior  ligament complete tear.  
The patient opted for arthroscopic  surgery of right 

knee. The patient under gone  surgery on  three days 
after accident. She neither bend her knee nor bear 
weight on affected limb for 3 weeks. She presented 
to physiotherapy department exactly 3 weeks after 
surgery.

PALPATION

On the day of presentation to physiotherapy 
OPD when patient was assessed there was tenderness  
present (grade 1) on medial side of right knee. 
Palpation  revealed  swelling  at  joint line of right 
knee. The affected leg was warm as compared to the 
other.

 PAIN

Pain was measured using VAS( Visual analog 
scale). The Visual or linear Analog Scales (VAS) 
a�empt to represent measurement quantities in terms 
of a straight line placed horizontally or vertically on 
paper[7]. The scale was defined 0 for no pain and 100 
for worst pain . Total scoring is 100. The pain reported 
for this patient on visual analogue scale was 70.There 
was pain in medial side of right knee which was 
localized and dull in type.

FUNCTIONAL  STATUS 

She was using bed pan for toileting after surgery. 
Patient was limited in all activities of daily living 
involving  bending  of right knee or excess weight 
bearing on right lower extremity. The patient avoided  
unilateral  stance  daily activities due to pain and 
feeling of instability. She was not able to dress her 
lower body. Transferring from bed to chair was 
difficult.

 OBSERVATION

 She was brought to department on wheelchair. 
The patient had minimal joint effusion at that time. 

RANGE OF MOTION 

ROM was measured with goniometer in supine 
lying. The active range available at knee was 10-42⁰ 
(pain free). Extensor lag of 100 was present.  

MUSCLE STRENGTH 

Muscle testing was performed and scoring was 
based on Manual Muscle Testing[8].
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                                    Right                                         Left

Quadriceps                2-                                                     1

Hamstrings                3-                                                     3

Dorsiflexors              4                                                      3

Plantarflexors           5                                                      4

FINDINGS

Physiotherapy evaluation revealed decrease 
ROM, decrease strength and decrease functional 
mobility such as general ambulatory status, swelling 
and pain.

PLAN OF CARE DESIGN 

The rehabilitation program focuses on ROM ; 
flexibility; strength; endurance ; proprioception; gait 
and fitness of patient.

PHYSIOTHERAPY PROTOCOL

PHASE 1: 1-15 days

Day 1- Day of presentation to Physiotherapy 
OPD

• GOALS… To reduce pain

• To reduce swelling 

• To increase range of motion

TREATMENT PLAN

• Cryo therapy for 10-15 min [9].

• Heel drag, 10 repetitions

• Isometrics of quadriceps, 10 repetitions  with 

10 sec hold

• Dynamic quads,10 repetitions with 10 sec 

hold 

• Continuous passive motion for 15 minutes 

started with 40-70

• Hold relax in prone lying repetition 10 

repetitions with 10 sec hold  

• Weight bearing with half kg weight in 

si�ing.

• Weight shifting on affected side. It was done 

by placing affected leg on weight machine and bear 
weight up to 14 kg. Started with 7 kg.

(One third of body weight that is 14 kg)[2].

HOME REGIME
• Prone knee bending with towel

• Isometrics of quadriceps

• Dynamic quads 

• Heel drag

This was continued for 15 days with increased in 
CPM angle each day. After 15 days reassessment was 
done. 

REASSESSMENT AFTER PHASE 1:
Chief complaint---The a�itude of the limb was 

flexed and patient experienced pain during weight 
bearing. 

Progress notes - According to patient, pain at 
rest was reduced as compared to day of presentation. 
Knee movements were possible now. The patient 
stopped using bed pans. She was now able to walk 
without support. Swelling subsides and pain had 
decreased as compared to day 1. 

EXAMINATION FINDINGS 
Extensor lag--5⁰

VAS--- 40 out of 100

ROM--- 5-85⁰(actively in supine)

CPM angle --- 125⁰

PHASE 2 :

• GOALS… To increase range of motion 

• To increase strength

• To achieve  full weight bearing

TREATMENT PLAN
• Paraffin wax bath for 10-15 min

• CPM for 10 min

• Hold relax exercises 15 repetitions with 10 sec 
hold

• Weight bearing on affected leg, progressed 
upto 14 kg.

• Isometrics of quadriceps 10 times

• Vastus medialis obliqus   strengthening 15 
times with hold

• Straight leg raise  3 times actively with 
minimum knee bending
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• Heel raise on cushion 

• Mobilization with movement  

• Glides of tibia (anterior, posterior) 3 
repetitions

• Patellar glides (superior ,inferior ,medial, 
lateral) 

• Eccentric contraction of quadriceps muscle 

• Pedo cycle 

• Quadriceps chair (1 RM=5kg and 10 
RM=4kg)

This phase 2 was continued for about one month.

After this reassessment was done 

REASSESSMENT

Chief complaint- not able to bend her knee 

Examination findings:

 Extensor lag -5⁰

VAS- 0 out of 100

ROM-

                        Active               Passive
    Supine         5-86⁰                   5-88⁰
    Prone           5-90⁰                    5-92⁰
 High si�ing      57⁰                      66⁰

CPM- 127⁰

MMT-

                                     Right                                           Left
  Quadriceps                   4+                                                2
  Hamstrings                   3+                                                3
  Gluteus   maximus        5                                                 3
  Gluteus   medius           5                                                  4
  Iliopsoas                        4                                                  3
  Plantar  flexors              5                                                  5
  Dorsiflexors                   5                                                  3

PHASE 3 :

• GOALS…..To increase range of motion

 TREATMENT PLAN

• Paraffin wax bath for 10-15 min

• VMO strengthening 20 repetitions with hold

• Bridging 10 times with hold

• Kneading on lateral aspect of right knee

• Static bicycle for 10 min with intervals

• Squa�ing o-35⁰

• Prone extension hangs

• Active flexion and extension with resistance 
(1 kg)

After phase 3 knee flexion ranges are:

        

                          Active                 Passive
Supine                0-100⁰                 0-106⁰

Prone                 0-92⁰                      0-94⁰

Extensor lag = 0⁰

CONCLUSION

This case report outlined rehabilitation guidelines, 
functional training, and functional outcomes in the 
rehabilitation of female patient with ACL repair. This 
patient achieved a successful outcome, returning to 
her job in 40 days, with no re injury 4-months after 
surgery. 
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 ABSTRACT

Introduction: Heel pain is a very common foot problem. The sufferer usually feels pain either under 
the heel (planter fasciitis) or just behind it (Achilles tendinitis), where the Achilles tendon connects to 
the heel bone. One of the reasons of heel pain may be due to Subtalar joint dysfunction that will affect 
the movement of calcaneus and thus potentially affect the tension in plantar fascia. There are no studies 
done to find the effectiveness of subtalar joint mobilization on heel pain. The aim of this study is to find 
out the effectiveness of subtalar joint mobilization on plantar heel pain.

Methodology: 14 subject both males and females were recruited in the study from KLES Dr.Prabhakar 
Kore Hospital & MRC, Belgaum. Participants were randomly allo�ed in 2 groups. Group A received 
Therapeutic Ultrasound and stretching and Group B received Subtalar joint mobilization with 
Therapeutic Ultrasound and stretching. The Outcome measures used are visual analogue scale (VAS) 
and functional ability level in terms of Foot Function Index (FFI). Readings were taken both pre and 
post treatment sessions, respectively.

Results: Fourteen subjects (mean [SD] age, 37.1(11.6) years in Group A and 39.1(15.08) in group B) 
satisfied the eligibility criteria, agreed to participate, and were allo�ed into the conventional (n =7) or 
mobilization group (n = 7). Significant difference was found between the differences of VAS between 
two groups with P-value (0.038). Significant difference was found in the Post value of foot function 
index between two groups P-value (0.002). 

Conclusion: Manual therapy intervention i.e. Subtalar joint mobilization with stretching and 
ultrasound is more effective in improving Pain(VAS) and foot function index score in subjects with 
plantar heel pain. 

Keywords: Plantar heel pain, Subtalar mobilization.

INTRODUCTION

Plantar heel pain has been referred to in the 
published literature by many names including heel 
spur syndrome, which lends some importance to 
the radiographic presence of an inferior calcaneal 
spur to the clinical symptoms.1Complaint is usually 
of an insidious sharp pain in the medial heel along 
the medial plantar fascia at the insertion at the medial 
tuberosity of the calcaneum on weight bearing after 
a period of non-weight bearing.2 Patient experience 
maximum pain early in the morning on the initial 
steps and this pain are reported to have reduced 
gradually throughout the day as the patient begins 
to workout.3 Plantar heel pain also results in mild 

disability and decrease in quality of life of an 
individual.4 Associated significant findings may 
include high body mass index (BMI), tightness of the 
Achilles tendon, pain upon palpation of the inferior 
heel and plantar fascia, and inappropriate shoe 
wear.5,6 Tenderness can be produced over the medial 
calcaneal tuberosity and may increase on standing 
tip toe and dorsiflexion of toes. Americans annually 
and affects as much as 10% of the general population 
over the course of a lifetime.7 There was report 
where authors have suggested that plantar heel pain 
accounts for about 8% and 15% of foot complaints 
in both athlete and non-athlete population.8 
Plantar Heel pain can also be termed as heel spur 
syndrome, runner’s heel, calcaneal periostitis, and 
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painful heel syndrome.9 The most common cause 
cited for plantar heel pain is biomechanical stress of 
the plantar fascia and its enthesis of the calcaneal 
tuberosity. Discussion of a biomechanical aetiology 
usually involves the windlass mechanism and 
tension of the plantar fascia in stance and gait.10,11 An 
understanding of the anatomy and kinematics of the 
foot and ankle, the static and dynamic function of the 
plantar fascia during ambulation, and knowledge of 
the contributing risk factors associated with plantar 
fasciitis aid in developing a proper treatment and 
preventative protocol for this condition. One of 
the reasons of heel pain may be due to Subtalar 
joint dysfunction that will affect the movement of 
calcaneus and thus potentially affect the tension in 
plantar fascia. Numerous interventions have been 
described for treatment of PF, which include: rest, 
heat, ice pack, non-steroidal anti-inflammatory drugs 
(NSAIDS), heel pads, magnetic insole, night splints, 
walking cast, taping, plantar and Achilles stretching, 
ultrasound, steroid injection, extra-corporeal shock 
wave therapy, platelet-rich plasma injection, pulsed 
radiofrequency electromagnetic field therapy, and 
surgery. Studies have shown substantial benefit from 
manual therapy on conditions like Osteoarthritis 
knee, neck pain, and cervicogenic headaches. There 
exists less evidence to support the use of manual 
therapy intervention in plantar heel pain.  A case 
report has been done by young et al in which 
they have taken four patients with heel pain and 
managed using the manual physical therapy have 
shown positive results.12 Subtalar joint mobilization 
is a manual therapy intervention that increases 
the mobility of the calcaneum that contributes an 
increased pronation and thus increased tensile stress 
through the plantar fascia.13 There are lack of studies 
to find the effectiveness of subtalar joint mobilization 
on heel pain. The purpose of this pilot study is to 
describe manual therapy intervention i.e. subtalar 
mobilization in subjects with plantar heel pain and 
also to compare the effectiveness of Subtalar joint 
mobilization on pain response and foot function 
index in plantar heel pain. 

METHOD

In this experimental study we recruited 14 
subjects over a two month period (from July 2013 to 
August 2013). Patient presenting to physical therapy 
at the KLE’s Dr. Prabhakar kore hospital and MRC, 
Belgaum Physiotherapy OPD were screened for 

eligibility criteria. Inclusion criteria required patients 
who are willing to participate of 18-60 years of age 
with primary report of plantar heel pain .Patient 
were excluded if they have any contraindications to 
ultrasound like (infective condition of foot, tumour 
calcaneal fracture, metal implants). Any redflags 
to manual therapy like (i.e., tumour, fracture, 
rheumatoid arthritis, osteoporosis, prolonged history 
of steroid use, severe vascular disease, etc.) were 
excluded. Also we had excluded subjects who have 
corticosteroids injections in heel in past 3 months, 
subject with neurological pain, subject with ankle 
ankylosis, congenital foot deformity.

EXAMINATION PROCEDURE

Baseline values, Demographic data, and self-
reported measures were taken from all the subjects. 
Self-reported measures include Foot function index, 
Numerical pain rating scale. Wri�en Informed 
consent was taken from the subjects and ethical 
clearance was done from the concerned commi�ee. 
The primary outcome measures used in this study 
were Visual analogue scale (VAS) for pain and Foot 
Function Index to assess the functional limitation.

INTERVENTION

After taking the baseline data, patient were 
deliberately assigned to either of the groups i.e. 
Group A (Control group) and Group B (Experimental 
Group). Subjects in both group had received 
conventional treatment i.e. therapeutic ultrasound 
and stretching. Patients in both groups were treated 
6 sessions per week .All patients in both group 
received therapeutic ultrasound (3 MHz, 1.5 W/cm2, 
100-Hz frequency, 20% duty cycle for 5 minutes).14 
All patients were also instructed to do stretching of 
soleus and gastrocnemius muscle and the plantar 
fascia.15 Patients were asked to perform these 
stretching exercises three times daily during the 
course of study. Patients were also asked to avoid 
those activities that aggravate his symptoms. In 
Group B i.e. the mobilization group patient received 
subtalar joint distraction manipulation and subtalar 
joint mobilization.7
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Fig 1- Subtalar joint distraction manipulation         

Fig 2- Subtalar Joint mobilization.

STASTICAL ANALYSIS

All the data was computed and analyzed by using 
SPSS software version 19.0.Mean standard deviation 
calculated the pre and the post data. Unpaired t-test is 
used for intra group comparison. Variables that were 
not normally distributed were analyzed with Mann-
Whitney U test for group comparisons.

RESULTS

17 patients were screened for the eligibility 
criteria. Fourteen subjects (mean [SD] age, 37.1(11.6) 
years in Group A and 39.1(15.08) in group B) 
satisfied the eligibility criteria, agreed to participate. 
Demographic data i.e. age, sex, and BMI are matched 
between two groups. We found clinically significant 
difference in the pre-post values of VAS i.e. pain in the 
mobilization group. There was significant difference 
between the differences of the VAS between the 
groups. In terms of Foot Function index there was 
significant difference between the post interventional 

values between the groups. 

Table 1- Demographic Distribution.

Age BMI M F

Group A 37.1±11.76 23.95±1.56 3 4

Group B 39.1±15.08 23.88±1.81 3 4

T 0.777 0.79

P 0.787 0.938

Table-2 Pre-post pain Values
Pain(VAS)

 Pre Post Difference

A 7±1.82 3±1.41 4±0.81

 B 6.8±1.33 1.5±0.03 5.3±0.95

P 0.902 0.73 0.38*

Table 3- Pre-post FFI values

    FFI
Pre Post Difference

A 51.2±16.97 30.4±9.41 20.8±8.30
B 41.8±16.53 12.4±8.15 29.4±11.81
T 1.501 3.829 1.576
P 0.314 0.002* 0.141

DISCUSSION

The result of the study showed that the 
mobilization group demonstrated a significant 
improvement. Combined treatment approach that is 
mobilization with exercise provided be�er clinical 
benefits in terms of both function and pain than the 
approach using only conventional therapy. Adding 
mobilization in the conventional treatment for the 
patient with heel pain have shown be�er results so 
a clinician can be confident using the mobilization 
as treatment approach to get clinically significant 
results. In our study, the mobilization approach, as 
compared to the conventional approach, resulted in 
be�er outcomes that were statistically and clinically 
meaningful. The findings in our mobilization group 
are similar to those reported in a case series by Young 
et al, who found that patients with plantar heel pain 
who were treated with manual therapy using an 
impairment-based approach experienced clinically 
meaningful improvements in pain.  Hoch et al reported 
that the use of Maitland mobilization i.e. posterior 
talar glide on subjects with chronic ankle instability 
have improvement in self-reported function, 
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dorsiflexion range of motion, and balance.16 In a 
study done by Hanrahan et al17 to examine the effect 
of postero-anterior joint mobilization at the lumbar 
spine found decrease in pain on acute mechanical 
low back dysfunction in collegiate athletes. The above 
studies by Hoch et al and Hanarahan et al supports 
the effectiveness of joint mobilization on pain relief, 
increasing range of motion and increasing function 
on the corresponding joint. A study conducted by 
Joshua et al18 found that manual therapy is a superior 
management approach over electrophysical agents in 
the management of individuals with plantar heel pain 
and thus the following study goes with their study. 
The decrease in pain and increased foot function 
is because the mobilization helps in increasing the 
mobility of calcaneum and talus that contribute to 
an increase dorsiflexion range and pronation, and 
thus decreased tensile stress through the plantar 
fascia which decreases the pain and increase the foot 
function. 

CONCLUSION

In this pilot study we found manual physical 
therapy with conventional therapy superior to 
conventional therapy alone in the management 
of patient with plantar heel pain. We found both 
approaches to demonstrate benefits, however the 
magnitude of benefit was more in the sub-talar 
mobilization group.

IMPLICATION: Physical therapist should use 
manual therapy technique as a choice of intervention 
for the treatment of plantar heel pain.

LIMITATIONS:  Small sample size.
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ABSTRACT

Introduction: Low Back Pain (LBP) is becoming one of the most common musculoskeletal complaints 
of pregnant women and incidence for the same is increasing. It begins between the 20th and the 28th 
week of gestation. Approximately 50-80% of women experience back pain at some stage of pregnancy. 
Objectives:  i) Find the prevalence of LBP in pregnant women  ii) Compare the level of disability 
among pregnant women with or without LBP. 

Material and Method: A cross sectional study was done on 116 pregnant women. Inquiry was done 
related to the presence of LBP; Case & Control group were formed. Modified Oswestry Low Back 
Disability Questionnaire (MODQ) and Visual Analogue Scale (VAS) were taken to assess disability and 
pain intensity respectively. Pain assessment was taken in detail in LBP women. 

Results: 56 participants were having back pain, in that 21(37.5%) were multigravida and 60 participants 
were not having back pain; out of which 29(48.3%) were multigravida. The prevalence of LBP is 48.2%. 
The average VAS of women having LBP is 3.16 with SD of 1.15. The mean disability score of pregnant 
women having with and without LBP was 24.60 with SD of 11.9 and 3.9 with SD of 5.5 respectively. 
VAS and Disability score were significantly co-related. (r=0.72, p<0.001). The multiple regression 
analysis revealed that Age, BMI, Gestational Age, Gravida were not associated with disability score.

Conclusion: The prevalence of perceived LBP in pregnant women was significant and the disability 
level in the women with LBP is greater compared to those without LBP. 
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INTRODUCTION 

Back pain is ubiquitous in today’s society 
and is particularly common during pregnancy.  
Approximately 70% of women are reported LBP at 
some point in their lives1. However, during pregnancy 
alone, the incidence of back pain is reported by 
50–80% of women2, 3. In one study 61.8% of women 
who reported LBP during pregnancy claimed the 
pain was at least moderately severe, 9% claimed they 
were completely disabled by pain4. Most women 

consider LBP as an inevitable, normal discomfort 
during pregnancy. It is one of the main reasons for 
disability, absence from work, and responsible for 
huge direct and indirect economical impact. LBP 
is the most leading reason for sick leave as far as 
pregnant working women are concerned5. Only 50% 
of women suffering from pregnancy related LBP was 
seeking advice from a health care professional and 
70% of them were received some kind of treatment6. 

Majority of women are affected in their first 
pregnancy7. The first episode of back pain in pregnancy 
may occur at any stage, however discomfort most 
commonly starts between the fifth and seventh 
month of pregnancy8. LBP is one of the most common 
musculoskeletal complaints of pregnant women and 
may be the result of mechanical, hormonal and other 
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factors associated with the changes of the body. It is 
generally ascribed to the many changes in load and 
body mechanics that occur during the carrying of a 
child9. 

As per our knowledge, pregnancy induced LBP 
are found to be submerged portion of the iceberg, 
i.e., latent, in apparent and undiagnosed cases. On 
other hand, many Indian women are not reporting 
about back pain related to pregnancy to health care 
professionals. In addition to our knowledge there are 
limited studies on disability of pregnant women with 
and without LBP in India.

So our objectives of the study were to i) Find the 
prevalence of LBP in pregnant women ii) To compare 
the level of disability among pregnant women with or 
without LBP. 

MATERIAL AND METHOD

A cross sectional study was conducted following 
approval from Human Research Ethical Commi�ee 
(HREC) of the institute. The study was conducted on 
116 pregnant women of 24 weeks or more, who visited 
the Obstetric & Gynecological OPD of Shree Krishna 
Hospital, Karamsad. The participants were excluded 
by gynecologist for any Obstetric or Gynecological 
causes of LBP and high risk pregnancy patient. 
In addition those with previous history of LBP, 
traumatic cause of LBP, congenital deformities, and 
neuromuscular pathology were excluded from study 
while maintaining their privacy and confidentiality. 
Pregnancy related LBP was approached; explained 
them about purpose of study and was obtained 
informed consent from them. Cases and control 
group were formed accordingly.

All the participants were  interviewed for the 
Demographic data, Body Mass Index (BMI), Parity, 
Gestation period. If participants had complained of 
LBP then pain history (onset, type, Pain Aggravating 
Factors, Pain Relieving Factors) was taken in detail.

Visual Analogue Scale (VAS) and Modified 
Oswestry Low Back Disability Questionnaire (MODQ) 
were main outcome measures used to assess the pain 
intensity and functional disability respectively10,11.

VAS was used to measure pain intensity, 
consisting of a horizontal line, 100mm in length, 
anchored by word descriptors at each end: no pain 
and pain as bad as it could possibly be. Women 

were asked to select the point on the scale that best 
represents the  perceived level of pain. Pain intensity 
was measured for usual pain during the pregnancy 
and pain on the day of the study12, 13.

MODQ has high test-retest reliability (ICC = 0.90); 
it possesses good construct validity for assessing 
disability in patients with LBP. It is recognized that 
self-report approaches have become well accepted in 
research, as they are often seen as feasible and cost 
effective means of gathering data on large numbers 
of individuals.11,14 The MODQ used in this study was 
similar to one study, where they replaced the sex 
life section with a question related to fluctuations 
in pain intensity15. A section regarding employment 
and home-making ability was substituted for the 
section related to sex life because the sex life item 
is frequently found to be left blank14.It includes 10 
sections relating to questions about activities of 
daily living and pain. Each section, scored from 0 
to 5 points, contains 6 statements that describe an 
increasing pain severity associated with a particular 
activity. Finally, the scores are summated multiplied 
by 2 to provide a percentage of disability11. Scores 
from 0% to 20% indicate minimal disability; 20% 
to 40%, moderate disability; 40% to 60%, severe 
disability; 60% to 80%, crippled; and 80% to 100%, 
bedbound or exaggerating14.

It was administered one by one personally and 
the details about it were explained to the participants. 
The participants who did not have complained of 
back pain were also asked to fill the MODQ.

After interpreting the score, the participants were 
educated on how they can maintain proper posture, 
while doing everyday activities, so that their back is 
not overloaded and misaligned and the consultants 
were asked to refer the participants to Physiotherapy 
department for further intervention. 

FINDINGS/RESULTS

Descriptive statistics (frequency table, mean, 
Standard Deviation (SD)) were calculated to describe 
demography of participants. Unpaired t-test was 
used to analyze the pain and disability between the 
pregnant women with and without LBP. Chi square 
analysis was done to find out the association between 
LBP and parity. 

In present study 116 participants were recruited 
as per inclusion and exclusion criteria, out of which 
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56 (48.2%) women were having LBP; out of which 21 
were multigravida while 60(51.8%) participants were 
not having LBP; out of which 29 were multigravida. 

Prevalence of LBP in primi and multigravida in 
gestational period is shown in [Table1]. 

Table 1: Prevalence of LBP in Primi/multi gravida in gestational period

Gestational Week
Women with LBP Women without LBP

Primigravida Multigravida Primigravida Multigravida

25-30 11 08 08 06
31-35 13 06 11 12
36-40 11 07 11 12

It was also found that mean MODQ score was 24 
in gestational week 25-30 week, 24.8 in 31-35 week 
and 25 in 36-40 week in women with LBP. There was 
no association found between LBP and parity by chi-
square test (p>0.05). The mean age of women with 
and without LBP was 25.10 & 25.23 year respectively. 

The average VAS of women having LBP was 3.16 

with SD of 1.15. The mean disability score of pregnant 
women with and without LBP was 24.60 with SD of 
11.9 and 3.9 with SD of 5.5 respectively. So pregnant 
women having LBP were markedly disable (p< 0.01) 
compared to women without LBP. Average BMI of 
pregnant women was not significant among with and 
without LBP (p>0.05). [Table 2] 

Table 2. Variables of pregnant women with and without LBP

Women
No. of 
Participants

Primigravida Multigravida
BMI
(kg/m2)

VAS Disability 
Score

With LBP 56 35 21 25.3 3.16 24.6 

Without LBP 60 31 29 24.9 0 3.9 

VAS and Disability score are significantly co-related. (r=0.72, p<0.001). The multiple regression analysis 
revealed that Age, BMI, Gestational Age, Gravida were not associated with disability score.

DISCUSSION

During pregnancy there are many discomforts 
experienced by women. Musculoskeletal complaints 
such as LBP are described as “minor discomforts” 
15,16or “unpleasant symptoms”17; however women 
may suffer considerable levels of pain and disability, 
with social and economic consequences.18 

Pregnancy related back pain may be on the rise in 
contemporary society. In view of significant negative 
impact that LBP can have on women’s functioning 
and well being there is not much Indian literature 
on disability due to with and without LBP in 
pregnant women. So, the present study aimed to find 
prevalence of LBP in pregnant women and identify 
the level of disability due to LBP in pregnancy. 

Some studies19,20 estimating that 50% of pregnant 
women will suffer from LBP, in our study 48.2% 
pregnant women reported to have LBP. 

The mean pain intensity score reported by women 
was 3.16 (range 1-6) and the mean disability score was 
24.6% (moderate disability) in women with LBP and 
3.9% (minimal disability) women without LBP which 
was similar to several other studies7,19,20.

It is apparent that for some women the pain was 
minimal and could be considered a discomfort, but 
for others, the pain was perceived as considerable. 
The MODQ a�empts to measure pain interference 
with common daily activities. In women with LBP; 
out of 56 women 24 (43%) reported a mild disability, 
27 (48%) reported moderate disability while 5 (9%) 
reported severe disability. Surprisingly women who 
did not report pain on VAS; 31 out of 60 women 
(52%) reported minimal disability on MODQ. Many 
of them when asked regarding this disability due 
to pain; it was a part of pregnancy and took no 
further consultations about it. Limited guidelines 
for pregnancy-related LBP and its disability may be 
a�ributable to the belief that the condition is not a 
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serious health risk to the mother or fetus21.

VAS and Disability score were significantly 
correlated (P<0.001) which is in agreement with many 
studies22,23 

One of the study24 indicates that in pregnant 
women prolong standing was most aggravated 
factor while rest was most pain relieving factor, in 
current study women had gradual onset of LBP and  
prolonged standing and rest were found to be the 
most significant aggravating and relieving factors 
(87.5%  and 91.07% respectively).

Studies are suggestive that LBP begin between 
fifth to seventh month of pregnancy and during 
late pregnancy LBP increases and physical ability 
decreases probably due to more pronounced postural 
changes1,25. In our study there was rise in mean score 
of MODQ between 25 to 40 gestational weeks in 
women with LBP. 

There was no association between LBP and 
parity, which is agreement with the literature that 
previous pregnancy is not the risk factor for LBP 
during pregnancy26. However other study suggests 
that LBP is more common in multigravida27.

In current study there was no co-relation between 
LBP and BMI which was stated in other studies20,28 
that obesity and pregnancy related LBP are not much 
co-related. However other disagreed with it29.

CONCLUSION

The prevalence of LBP in pregnant women is 
48.2% and the disability level in these women was 
greater than the women not did not reported LBP. 
However women who did not reported LBP also 
had minimal disability which was hampering their 
activities of daily living, which warrant further 
studies are indicated in the areas of prevention and 
treatment.
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ABSTRACT 

Study Design: Randomized clinical trial.

Purpose: To study the changes in Modified Ashworth Scale, DTR scale and Clonus scale after the 
application of high frequency, low frequency and placebo TENS over the common peroneal nerve 
behind the head of fibula. 

Subjects: Number of subjects – 30 (10 in each group 1, 2 and 3), 20 males and 10 females, in the age 
group 20 to 46years 

Instrumentation: Portable TENS equipment, ES-320, manufactured by ITO Co. LTD. Japan, 
Two rubber electrodes, Conducting gel, Velcro strap, Co�on swab, Knee hammer 

Method: The subjects were randomly allocated into three groups 1, 2 and 3. Group 1 received high frequency 
TENS, Group 2 received low frequency TENS, Group 3 received given placebo TENS. Spasticity was 
measured both before and after the intervention and the difference between the three groups was analysed
Scales Used, Modified Ashworth Scale, DTR Rating Scale, Clonus Rating Scale

Data Analysis: Oneway Analysis Of Variance was used to find out the difference between the three 
groups and paired sample t-test was used to compare the spasticity grading before and after the 
intervention within the group.  A significant level of p< 0.05 was fixed. 

Results: The study shows that there was significant decrease in the modified ashworth and the DTR 
scores in group 1 patients. However there was no significant change in pre and post intervention clonus 
scores. There was no significant difference between the pre and post intervention modified ashworth, 
DTR and clonus scores in neither group 2 nor in group3

Conclusion: From this study we conclude that high frequency is more effective as compared to low 
frequency TENS application over the common peronneal nerve to temporarily decrease gastrosoleus 
muscle spasticity in spinal cord injury patients.

Keywords: Spinal Cord Injury, Spasticity, TENS, Modified Ashworth Scale, Ankle Jerk, Clonus

INTRODUCTION

Spasticity is a common symptom in patients with 
upper motor neuron lesion and is an influencing 
factor on the rehabilitation.

Repetitive transcutaneous electrical nerve 

stimulation (TENS) is a modality commonly used 
to control pain. Different physiological mechanisms, 
such as modified version of the gate control theory 
(Melzack and Wall in 1965, AH Dickenson in 2002)1, 
the antidromic blocking of pain transmission, or the 
release of endogenous opiates, have been proposed to 
mediate pain during pain modulation during TENS2.
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Although the use of TENS for pain control has 
been widely investigated, the effects of repetitive 
cutaneous stimulation on variables other than pain 
have only been  infrequently studied.

The few studies done showed the effects of  
stimulation by different frequency TENS on flexion 
reflex3, motoneuronal excitability4, spasticity5,6,7,8,9, 
magnitude of soleus stretch reflex2, motor functions in 
hemiparetic subjects 6.

Cho HY et al in 2013 demonstrated that a single 
application of TENS at 100Hz significantly reduced 
spasticity and improved balance in chronic stroke 
patients21. 

At present TENS is not used commonly in the 
treatment of spasticity TENS is noninvasive, readily 
applicable, simple, with no drug interactions, no 
potential toxicity, can be applied by the patient, can 
be discontinued at any time, is less costly in the long 
term compared with drug treatment and surgical 
intervention and is free of side effects and is therefore 
considered as favorable choice for this purpose.

In the selection of an optimal treatment regime 
for a particular SCI patient with an aim of reducing 
the spasticity, the therapist has to choose appropriate 
se�ings for a variety of stimulation parameters, e.g. 
pulse duration, pulse frequency, site of stimulation 
and there is li�le information regarding the optimal 
stimulation parameters.

Thus the present study was conducted to compare 
the short term effects of single application of high and 
low frequency TENS on spinal spasticity.

METHODOLOGY

Number of subjects: A sample of convenience of 
30 subjects with spinal cord injury. 

Inclusion criteria

• Patients with known history of spinal cord 
injury

• Patients having spasticity as a complication 
(Ashworth grading between 1+ and 3)

• Patients who have given the informed 
consent

EXCLUSION CRITERIA

• Patients with any kind of infection (UTI, URI, etc)

• Patients with pressure sores

• Patients with renal and respiratory complications

• Patients with any other neurologic or orthopedic 
complication

METHOD OF SELECTION

The subjects were randomly allocated into three 
groups 1, 2 and 3.

• Group 1 received high frequency TENS

• Group 2 received low frequency TENS

• Group 3 received given placebo TENS

DESIGN OF THE STUDY

This was a randomized controlled experimental 
design in which modified ashworth scores, DTR 
scores and clonus scores were measured and 
difference between the three groups was analysed.

Instrumentation for data collection (Fig:1)

• Portable TENS equipment, ES-320, 
manufactured by ITO Co. LTD. Japan.

• Two rubber electrodes

• Conducting gel 

• Velcro strap

• Co�on swab

• Knee hammer

Fig:1 - The Instrumentation 

SCALES USED

• Modified Ashworth Scale 
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• DTR Rating Scale 

• Clonus Rating Scale 

VARIABLES USED IN THE STUDY

< Independent variable 
• Application of TENS

< Dependent variable

• Grading on Modified Asworth Scale

• Grading on DTR Scale

• Grading on Clonus Scale. 

PROTOCOL 

Spasticity was measured by noting the Modified 
Ashworth scale10, DTR11 and clonus11 grades by two 
therapists three times (out of which the mode was 
taken) according to standard procedures. 

The measurements and the interventions were 
given to only to the right side, early in the morning 
before patient started with the conventional exercise 
routine which consisted of passive cycling, standing 
on the tilt table or standing frame, passive and active 
exercises and ADL training. For all procedures the 
patient was  made to lie supine on a padded couch 
with a pillow under the neck. 

The testing area was quiet and screened from 
other patients and therapists. Data was recorded in 
data collection form along with the other details of 
the patient.    

APPLICATION OF TENS

The rubber electrodes were fixed on the common 
peroneal nerve just behind the fibular head 5, 4, 18. (Fig: 
2)

Stimulation parameters for group 1

• frequency – 100Hz 18, 20

• pulse duration – 200µs 

• stimulation intensity – 15mA 6, 4

• duration – 30mins 6

Stimulation parameters for group 2

• frequency – 2Hz 9

• pulse duration – 200µs 

• stimulation intensity – 15mA 6, 4

• duration – 30mins 6

Stimulation parameters for group 3

• frequency – 100Hz 

• pulse duration – 200µs 

• stimulation intensity – 0mA 

• duration – 30mins 6

The three groups were stimulated according to 
the above mentioned parameters. 

Fig: 2 Application of TENS

MEASUREMENTS AFTER THE 
INTERVENTION

Spasticity was measured again after the 
intervention by noting the modified ashworth scale, 
DTR and clonus grades in the similar manner as 
mentioned above.

After the stimulation the patient was send for his 
daily rehabilitation routine. 

DATA ANALYSIS

The data was managed on an excel spread sheet 
and was analyzed using SPSS software. Oneway 
Analysis of Variance was used to find out the 
difference between the three groups and paired 
sample t-test was used to compare the spasticity 
grading before and after the intervention within the 
group.  A significant level of p< 0.05 was fixed.

FINDINGS 

Comparison of Modified Ashworth Scores

There was no significant difference between the 
pre intervention modified ashworth scores of the 
three groups (p-value > 0.05, f-value = 0.32)
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There was significant difference in the post 
intervention scores of the modified ashworth scale 
(p-value <0.05, f-value = 4.04) between group 1 and 
group 2, also between group 1 and group 3. But there 
was no significant difference between group 2 and 
group 3

There was significant difference between pre 
intervention scores (X = 3.5, SD = 0.70) and post 
intervention scores (X = 2.7, SD = 9.4), p-value < 0.01, 
of group1, (Fig:3)

There was no significant difference between 
pre intervention scores (X = 3.7, SD = 0.48) and post 
intervention scores (X = 3.6, SD = 0.51), p-value > 0.05, 
of group 2, (Fig:3)

There was no significant difference between 
pre intervention scores (X = 3.5, SD = 0.70) and post 
intervention scores (X = 3.4, SD = 0.69), p-value >0.05, 
of group 3, (Fig:3)

There was significant positive correlation found 
between the pre intervention scores (r = 0.91, p-value 
< 0.01) of the modified asworth scale between the two 
raters

There was significant positive correlation found 
between the post intervention scores (r = 0.90, p-value 
< 0.01) of the modified ashworth scores of the two 
raters 

Comparison of the DTR scores

There was no significant difference between the 
pre intervention DTR scores of the three groups (p-
value > 0.05, f-value = 0.50)

There was significant difference in the post 
intervention scores of the DTR scores (p-value <0.05) 
between group 1 and group 2, also between group 1 
and group 3. But there was no significant difference 
between group 2 and group 3

There was significant difference between pre 
intervention scores (X = 3.6, SD = 0.51) and post 
intervention scores (X = 2.2, SD = 0.42), p-value < 0.01, 
of group1, (Fig: 4)

There was no significant difference between 
pre intervention scores (X = 3.6, SD = 0.51) and post 
intervention scores (X = 3.6, SD = 0.51), p-value > 0.05, 
of group 2, (Fig: 4)

There was no significant difference between 

pre intervention scores (X = 3.4, SD = 0.51) and post 
intervention scores (X = 3.4, SD = 0.51), p-value >0.05, 
of group 3, (Fig: 4)

There was significant positive correlation found 
between the pre intervention scores (r = 0, p-value < 
0.01) of DTR scores between the two raters

There was significant positive correlation found 
between the post intervention scores (r = 0, p-value < 
0.01) of the DTR scores of the two raters

Comparison of Clonus scores

There was no significant difference in the pre 
intervention scores (f-value = 0.0) and the post 
intervention scores (f-value = 0.0) between group1, 2 
and 3 (p-value > 0.05) 

There was no significant difference between 
pre intervention scores (X = 0.8, SD = 0.42) and post 
intervention scores (X = 0.8, SD = 0.42), p-value > 0.05, 
of group1 (Fig:5)

There was no significant difference between 
pre intervention scores (X = 0.8, SD = 0.42) and post 
intervention scores (X = 0.8, SD = 0.42), p-value > 0.05, 
of group2 (Fig:5)

There was no significant difference between 
pre intervention scores (X = 0.8, SD = 0.42) and post 
intervention scores (X = 0.8, SD = 0.42), p-value > 0.05, 
of group3 (Fig:5)

Figure: 3 - Pre and Post Intervention Modified 
Ashworth Scores 

MASPRE2 - Modified ashworth scores pre 
– intervention 

MASPST2 – Modified ashworth score post 
– intervention 
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Figure: 4 - Pre and Post Intervention DTR 
readings 

DTRPRE2 – DTR scores Pre – intervention

DTRPOST2 – DTR scores post – intervention

Figure: 5 - Pre and Post Intervention Clonus 
Scores 

CLNSPRE2 – Clonus scores pre – intervention

CLNSPST2 – Clonus scores post – intervention

DISCUSSION

The results of the study show that there was 
significant decrease in the modified ashworth and the 
DTR scores in group 1 patients after the application 
of high frequency TENS over the common peroneal 
nerve. (Fig: 4, 5) However there was no significant 
change in pre and post intervention clonus scores. 
There was no significant difference between the pre 
and post intervention modified ashworth, DTR and 
clonus scores in neither group 2 nor in group 3 (Fig: 
3, 4, and 5). 

Comparing the results in group 1 (high frequency) 
with those of group 2 (low frequency) and group 3 
(placebo TENS) it is demonstrated that 100Hz TENS 
is comparitively more effective in reducing spinal 
spasticity, than TENS at 2Hz. 

The results of this study confirmed the findings 
of earlier studies that TENS has beneficial short term 
effects on the spinal spasticity 7,8,9,12,13,14, 21

The absence of a significant change of clonus in 
spite of significance in Achilles tendon reflex could be 
explained by the fact that, if the dorsiflexion starting 
the clonus is increased, a sustained clonus can be 
elicited even after a relatively marked increase of its 
threshold. In the present study clonus was subjectively 
evaluated as is commonly done in clinical se�ing 
using an ordinal scale from 0 to 3. The clonus could 
have been more precisely assessed by determining its 
threshold for elicitation or by controlling the velocity 
and range of motion within which it was elicited. 
Large amplitude of movement may elicit sustained 
clonus even after its threshold is increased5. 

Blair Calancie and colleagues in 1993 also 
confirmed the above findings and said that 
presynaptic inhibition is diminished in chronic SCI, 
contributing to the hyperreflexia associated with 
spasticity. 16

Differential effects of continuous stimulation of 
cutaneous afferents on the recruitment threshold 
and motoneuronal excitability of type I (slow twitch) 
and type II (fast twitch) motor units have been 
demonstrated.4 Garnet and Stephens (1981) reported 
an increase in recruitment threshold of most type I 
motor units and a decrease in that of type II units.17

The inhibitory effects of low threshold afferent 
conditioning on the soleus H-reflex have been 
suggested to be mediated by enhanced presynaptic 
inhibition on Ia fiber.

The possibility that TENS could decrease the 
overall excitability of motorneurons in spinal cord 
injured and hemiplegic patients has previously 
been suggested from studies showing that repetitive 
cutaneous electrical stimulation decreased clonus and 
spasticity measured with clinical scales 6,12

Results of this study also suggest an increased 
presynaptic inhibition following TENS application 
over the CPN.

Goulet et al. in 1994 suggested that TENS 
may unmask normal underlying neural pathways 
overridden by mechanisms contributing to spasticity 
such as hyperactive segmental stretch reflex 
excitability and an increased agonist/antagonist 
cocontraction.
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FUTURE RESEARCH

Further studies are required, to assess the 
comparative efficacy of different treatment sites on 
spasticity like stimulation of the agonists, antagonists, 
spinal cord stimulation etc.

Daily stimulation protocols also need to be 
studied to determine the long term benefits of TENS 
on spasticity.

CLINICAL RELEVANCE

High frequency TENS is a clinically accessible, 
electrical stimulation technique which reduces 
clinical spasticity and hyperactive reflexes. Thus 
TENS can be recommended as adjuvant treatment 
before stretch and range of motion exercises, since 
the therapists face problems while giving exercises to 
spastic patients short term effects of TENS application 
can ease this.

It can also be applied before sleep when an 
increase in hyper reflex activity is observed this 
will make the sleep of the patient more relaxed and 
comfortable.

A portable TENS can be given to the patient as 
a part of his home treatment regime, as it is easy to 
apply and free from side effects.

CONCLUSION

From this study we conclude that high frequency 
and not low frequency TENS applied over the 
common peronneal nerve will temporarily decrease 
gastrosoleus muscle spasticity in spinal cord injury 
patients.

It is important to note that these changes were 
directly a result of the TENS intervention, since no 
effects were evident following placebo stimulation.

The use of high frequency TENS thus appears to 
be an useful adjunct in the treatment of spasticity.
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ABSTRACT   

A study on the efficacy of manual therapy as an intervention to supervised exercise therapy in patients 
with anterior knee pain. Design: Randomized controlled trial. Participants: Patients with anterior 
knee pain who were referred to physiotherapy setup from orthopaedicdepartment. Intervention: The 
experimental group consists of six treatment sessions for manual therapy and daily for supervised 
exercises over a period of 2 weeks with each session of supervised exercises program and manual 
therapy program lasting for 15-20 minutes. Outcome measures: Pain was measured using the visual 
analogue scale. Activity was measured by having theparticipants step up and down on a 10 inches 
stool for 60s. Measurements were taken before and after intervention. Results: The experimental group 
decreased their pain and activity on step by compared with the control group. Conclusion: Manual 
therapy is effective in decreasing knee pain and activity on step in patients with anterior knee pain.
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INTRODUCTION OR BACKGROUND         

Anterior knee pain is one of the most prevalent 
disorders involving the knee, with its prevalence 
being as high as 7% at any one time in active young 
adults. It is usually located in the retropatellar or 
peripatellar regions and is described as a dull ache 
or throbbing feeling. The pain is usually aggravated 
by activities that involve increased patellofemoral 
compressive forces such as ascending or descending 
stairs, si�ing with the knees bent, kneeling, and 
squa�ing. In Indian scenario squa�ing is involved in 
many activities of daily living1.

 It has been demonstrated that physiotherapy 
intervention is effective in reducing pain and 
improving activity in people with anterior knee 
pain. These studies have included combinations 
of patellofemoral taping, muscle stretching & 
strengthening. Cyriax manual therapy techniques 
which include mobilization, stretching, and soft tissue 

transverse friction massage are used in the treatment 
of anterior knee pain1.

MATERIALS & METHOD

Research design: Randomized controlled trial

Population: Patients with anterior knee pain 
referred to outpatient physiotherapy department 
were included in the study.

Place of study: The study was conducted at a 
physiotherapy set up in a period from September 
2010 to October 2011.

Sample size: Patients with anterior knee pain 
who were referred to physiotherapy setup from 
orthopaedic department constituted the population 
of the study.  Total 74 patients were screened by 
using the proforma (Annexure I) for the study. 60 
patients (20 males and 40 females) who met the 
inclusion criteria and who consented to participate 
were included in the study. 14 patients were excluded 
from the study as they did not satisfy the inclusion 
criteria.

DOI Number: 10.5958/0973-5674.2015.00060.X 



Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             93  

SELECTION CRITERIA

Inclusion Criteria:

1. Males and females in the age group of 18 to 65.

2. Pain in retropatellar or peripatellar regions.

3. Difficulty in performing daily activities 
like squa�ing up and down, ascending and 
descending stairs. 

Exclusion criteria:

1. Recent trauma in the preceding four weeks

2. Pain due to any infection

3. Neoplastic disorders

4. Metabolic disorder

5. Rheumatic disease

6. Knee surgery in past six weeks

7. Acute inflammation

8. Osteoarthritis knee

9. Patients not willing to undergo the study

MATERIALS USED

1. Visual analog scale, 

2. A stool of 10 inches height for step up and step 
down test,

3. Stop watch, 

4. Treatment table.

5. Full circle universal Goniometer

6. Measuring tape

7. Weight disc

8. Marker pen

9. Quadriceps chair

OUTCOME MEASURES

- Pain on Visual analog scale,                                 

- Functional activity on Step up and step down 
test.

- Q angle

PLAN OF METHODOLOGY

1. Pain intensity on Visual Analogue Scale 
(VAS):

Patients were explained about the scale in a 
language they understood and were    asked to 
rate their pain depending on the severity. VAS was 
taken while 1. Squa�ing up, 2.Squa�ing down, 
3.Ascending stairs and 4.Descending stairs. VAS is 
a simple assessment tool consisting of a 10cm line 
with 0 on one end, representing no pain and 10 on the 
other, representing the worst pain ever experienced. 
The score, in between, represents measurement of 
perceived pain by the individual. VAS scale was taken 
prior to treatment sessions (on day 0) & on post two 
weeks (on day 14)2, 3. 

   0(no pain)                                  10(worst pain ever)

                                    VAS
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2. Functional activity on step up and step 
down test:

A stool of 10 inches height was taken and each 
subject was asked to perform maximum number of 
step up and step down of the stool in one minute. No. 
of steps per minute was counted for each subject1, 3.

3. Q angle measurement

In supine position, the subject’s pelvis was 
squared and lower limbs were placed parallel to each 
other. Both the hips were in neutral position with 
respect to internal or external rotation. The Centre 
of patella is defined as the point of intersection of 
the maximum vertical and transverse diameters 
of the patella. (A Jha,HKT Raza,Indian journal of 
orthopedics 2000)4. Anterior superior iliac spine, tibial 
tuberosity and estimated midpoint of the patella were 
palpated and marked with marker pen before each 
measurement. Q-angle with the help of a goniometer 
was measured in this position by intersecting two 
lines such as one line from anterior superior iliac 
spine to midpoint of patella and one line from tibial 
tuberosity and midpoint of patella4.

 PROCEDURE FOR DATA COLLECTION

A prior approval of the Research Ethical 
Commi�ee at the Institute was taken before conducting 
the study. The procedure used in the study was 
explained to all the patients in detail, in a language 
they understood. All patients acknowledged their 
understanding of the studyand their willingness to 
participate by providing a signed consent (Annexure 
II). The patients were then evaluated according to the 
proforma (Annexure I).

Initial evaluation of pain intensity using VAS in 
different activities, number of steps per minute using 
step up & step down test and measurement of Q 
angle were recorded. Then patients were randomly 
allocated by chit system into one of the two treatment 
groups such as Group I (control group) and Group II 
(experimental group). 

A detailed assessment was done as per Annexure 
I. Subjects were asked to visit for six treatment 
sessions for manual therapy and daily for supervised 
exercises over a period of 2 weeks with each session 
of supervised exercises program and manual therapy 
program lasting for 15-20 minutes.                       

TREATMENT PROTOCOL

Group I (supervised exercise group)                      
                                                                                              
         Treatment for this group included

(1) Stretching of tight muscles: 

Self stretching to hamstrings, rectus femoris, 
illiotibial band, hold for 30 seconds and repeated 
twice per session given5.

i) Self stretching to hamstrings :

Patient’s position: Si�ing at the edge of a 
treatment table, with the leg to be stretched on the 
table and the opposite foot on the floor. Patient was 
asked to lean the trunk forward toward the thigh, 
keeping the back extended so there was motion only 
at the hip joint6.

ii) Self stretching to Rectus femoris:

Patient’s position & procedure: Supine with the 
hips near the end of the treatment table, both hips and 
knees flexed, and the thigh on the side opposite the 
tight hip was held against the chest with the arms. 
While keeping the knee flexed, the patient was asked 
to lower the thigh to be stretched toward the table in 
a controlled manner taking care not to allow the thigh 
to externally rotate or abduct6.

Self stretching to illiotibialband: Patient’s 
position & procedure: Patient was asked to stand 
with knees straight then affected leg which was to be 
stretched was crossed behind non-affected leg as far 
as possible and in this position patient was asked to 
turn and bend the trunk to non-affected side7.

(2) Strengthening program: Multiple angle 
isometrics to both knee flexors and extensors, short 
arc terminal extension in open and closed chain 
positions. Strengthening was done as per De Lorme’s 
technique with 3 sets of 10 repetitions with a rest 
pause of 1 minute which was performed in the clinic 
under the direct supervision8.

Strengthening of knee flexors: i) Multiple-Angle 
Isometric Exercises

Patient position and procedure: Supine or long-
si�ing. Manual resistance was applied to a static 
hamstring muscle contraction with the knee flexed to 
30, 45 and 60 degrees range of motion9.
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ii) Hamstrings curls 

Patient position and procedure:Standing, 
holding onto a Chair for balance. The patient was 
asked to flex the knee with a weight disk a�ached to 
the ankle. Maximum resistance from gravity occurs 
when the knee is at 90 degrees of flexion9.

Strengthening to knee extensors

i) Multiple-Angle Isometric Exercises 

Patient position and procedure: Seated in a 
quadriceps chair. When tolerated, resistance was 
applied at the ankle weight disc to strengthen the 
quadriceps isometrically in 30, 45, & 60 degrees of 
knee flexion9.

ii) Short arc terminal knee Extension 

Patient position and procedure: Patient made to 
seat on treatment table in long si�ing position then a 
rolled towel was kept below the knee to keep knee in 
15-20 degrees of flexion. Initially patient was asked to 
extend the knee only against the resistance of gravity. 
Later weights added around the ankle to increase the 
resistance if the patient did not experience any pain9. 

iii) Closed chain exercises

Standing Wall Slides:

Patient position and procedure: Standing, with 
back against the wall; patient was asked to flex the 
hips and knees and slide the back down and then up 
the wall, lowering and lifting the body weight9.

Group II(Manual therapy with supervised 
exercises)

In addition to supervised exercise program as in 
group I, the group II received six sessions of manual 
therapy consisting of (1)transverse frictions to the 
lateral retinaculum as described by Cyriax (2001) 
conducted both in the fully extended and fully flexed 
position.

1) Cyriax technique:

Patient position and procedure: Patient made 
to lie supine on a treatment table. While standing 
near the treatment table on the affected side, patella 
was pushed laterally by using right thumb for right 
knee and vice versa then other hand’s middle finger 
was wedged right under the projecting edge of the 

patella. The hand was held in supine and pressure 
was directed upwards so that fibers were massaged 
against the posterior surface of the patella by 
drawing the middle finger back and forth. Pressure 
was reinforced by index finger on middle finger. This 
was conducted in both fully flexed and fully extended 
knee positions1, 10.

(2) Brukner et al technique:

Patient position and procedure: Patient made 
to lie in side lying position on treatment table with 
affected limb above. Then application of a sustained 
medial glide to patella with thenar eminence of 
the therapist’s hand during repeated flexion and 
extension of the knee given for 10-15 times1, 11, 12.                 

FINDINGS

The data was analyzed using GraphpadInstat 
3.10 software. For the comparison of age distribution 
of the subjects in Experimental and control group 
unpaired t test was used. Sex distribution of the 
subjects was analyzed using Chi-Square test. Within 
group comparison of pain on VAS, score of step up 
& step down test and measure of Q angle in degrees 
was performed by paired t-test. Comparison between 
experimental and control was performed by unpaired 
t test.

The findings of this study showed that both 
experimental and control group showed improvement 
in all the three outcome measures. But the 
experimental group showed statistically significant 
improvement as compared to control group.

CONCLUSION

The statistically more significant results obtained 
in experimental group could be due to additional 
advantages of manual therapy over supervised 
exercise program and  both have their own beneficial 
effects. The combined effect has helped in accelerated 
recovery shown by reduction in pain on VAS, 
improvement in functional activity on step up and 
step down test and decrease in Q angle in degrees.
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ABSTRACT 

Purpose: To compare between the effect of both whole body vibration (WBV)  and treadmill training 
on improvement of bone mineral density (BMD) in lumbar spine and femoral neck in children with DS 
after 3 months of treatment.
Design: Experimental study (randomized controlled trial).
Subjects: Thirty DS children (8–11 years) were randomized to two equal study groups, group(A) and 
group (B) .
Procedure: Measurements of both lumbar spine (L1-4) and femoral neck BMD by using dual x-ray 
absorptiometry (DXA) were performed before and after 3 months of the treatment program. Group(A) 
received WBV training and group (B) received treadmill training. 
Results: BMD of lumbar spine and femoral neck has been highly significantly improved in both study 
groups in favor of WBV group (P < 0.05).
Conclusion: Both types of training are valuable in improvement of BMD in DS children in favor of 
WBV training. 
Keywords: Down syndrome, osteoporosis, Bone mineral density, whole body vibration, and treadmill training.

INTRODUCTION

DS caused by an extra 21st  chromosome was 
shown to be a risk factor for low BMD in lumbar 
spine, and femoral neck (1,2). As the life expectancy 
of populations with DS increases, a reasonable 
prediction would show an increased incidence in 
osteoporosis, bone fragility and related problems 
over the coming years(3-5). 

The results of variable studies from different 
countries indicate lower lumbar spine, limbs and 
pelvis bone mineral mass, expressed by BMD, in DS. 
Evidence in the literature links physical inactivity 
to bone loss(6,7). High bone mass acquisition during 
childhood and adolescence is a key determinant for 
adult skeletal health(8). Therefore greater a�ention 
should be given, since low bone mass (osteopenia 
or osteoporosis) in adulthood may be a direct result 
of low acquisition during growth. Measurements of 
BMD have come to be recognized as the most accurate, 
effective and the easiest parameter for risk assessment 

of osteoporotic fractures. The relationship between 
density and strength of bone is exponential(9).

The results of some studies indicate that graded 
WBV exposure may be effective in improving BMD 
by increasing bone deposition while also decreasing 
bone resorption.(10,11) 

Weight-bearing activities such as walking has 
been shown to increase BMD because they put legs 
to work. The results of observational studies on 
exercising individuals show that they have higher 
BMD than non-exercise individuals.(12,13) 

The purpose of the current study is to determine 
whether the WBV training is more effective than 
treadmill walking exercise in improvement of BMD 
in children with DS.

SUBJECTS AND METHOD

Subjects: Thirty Karyotyped trisomy 21 children 
with DS of both sexes  participated in this study 

DOI Number: 10.5958/0973-5674.2015.00061.1  
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and they ranged in age from 8 to 11 years (9.63±1.41 
years), with heights ranged from 110 and 125 cm (118 
± 0.09 cm). They had sufficient cognition and were 
able to understand commands given to them with 
independent ability to stand and walk. Children with 
any medical condition that would severely limit their 
participation in the study as vision or hearing loss, 
cardiac anomalies or musculoskeletal disorder were 
excluded. The children were equally randomized to 
intervention with either WBV training group (group 
A) or treadmill exercise training group (group B). 

This work is carried out  in accordance with 
the code of Ethics of the World Medical Association 
(Declaration of Helsinki) for experiments involving 
humans. Parents of the children signed a consent 
form prior to participation as well as acceptance of 
the Ethics Commi�ee of the University.

MATERIALS
FOR EVALUATION 

Height and weight scale: Reliable weight and 
height scale was used to measure the weight (kg) 
and height (cm) of each child. Body mass index was 
calculated after the measurement of weight and 
height according to the following equation, BMI= 
Weight in kg/(height in meter)2 .

Dual Energy X-ray Absorptiometry (DEXA): 
Dual energy X-ray absorptiometry was used for 
the evaluation of  BMD, which consists of a central 
device with a padded platform and a mechanical arm 
(scanner) that is adjusted to emit low dose X-ray on the 
area required to be measured and an X-ray generator. 
The equipment is combined with a computer device 
with a specific software to determine BMD. 

FOR TREATMENT

Whole body vibration: A commercially available 
device (Power Plate; Northbrook, IL) with a side-
alternating vibration platform, which generates 
vibration by allowing separate and unsynchronized 
multidimensional oscillations along the sagi�al 
axis was used. In this study the device was set to 
produce a peak- to peak-sinusoidal vibration with 
an amplitude ranging from 2 to 6 mm. The vibration 
frequency ranged from 30 to 50 Hz for the aim to 
prevent adaptations of the neuromuscular system (14).

Treadmill: Treadmill apparatus (En Tred) is a 
steel structure which is formed of a belt, two cylinders 
and two adjustable parallel bars which are a�ached 
on each side of the apparatus. 

METHOD
FOR EVALUATION 

Bone mineral density: Each child in both groups 
was evaluated before and after the 3 months of 
treatment by DEXA for measuring BMD (g/cm2) of the 
first to fourth lumbar spine, and the femoral neck.

FOR TREATMENT

A minimum training a�endance of 85% was 
demanded for both groups who received the treatment 
sessions for 3 months, 3 times/week preceded by  
warming-up and ended with cooling down exercises 
for 10 min before and after the treatment in the form 
of 5 min light stretching of quadriceps and calf 
muscles, and 5 min walking back and forth inside 
the room, then each group go through the following 
exercise program:

Group (A): For the first 2 weeks, group (A) 
received WBV that was administered for 3 sets lasting 
of 1 min vibration of high frequency stimulus at 30 Hz, 
separated by 1 min resting periods, thus each session 
consisted of 6 min, while the vertical amplitude was 
set at 2 mm. The principle of progressive overload 
in duration and frequency was applied during the 
following weeks, by increasing one set every two 
weeks with final exposures consisted of 6 sets at 50Hz 
(15). The patient stood with shoes and with the knees 
slightly bent to avoid vibration reaches the head. 

B- Group (B): children in group (B) were asked to 
stand on the treadmill, to grasp the parallel bars and to 
look only forward to avoid falling down. Based on the 
work of others and the fact that comfortable speeds 
on the treadmill are slower than over the ground, so 
the speed of walking was adjusted to be 75% of their 
comfortable speed of walking on the ground with 00 
inclination for 20 min in the first month with gradual 
increase by 5 minutes each following month (17-18).

Statistical Analysis: The mean values of BMD was 
measured and calculated before and after 3 months 
for both groups. Then the data were compared using 
paired “t” test to determine the level of significance. 
Comparison between both groups was done by using 
the independent “t” test. The significance level was 
set at P< 0.005.

RESULTS

Subject characteristics: Table (1) shows the 
mean± SD of age, weight, height, and BMI of both 
groups. There was no significant difference between 
them.
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Table (1) clinical characteristics of both 
groups(A) and (B) 

Group (A)
mean± SD

Group (B)
mean± SD

t-
value

P- 
value

Age (years) 9.18± 0.81 9.08± 0.84 0.332 0.742
Weight (kg) 42.44± 11.8 40.73± 10.9 0.412 0.683
Height (cm) 128.75± 6.16 127.57± 9.6 0.401 0.692
BMI (kg/m2) 25.6± 3.4 25± 4.0 0.443 0.661

BMD: The mean BMD of lumbar spine and the 
femoral neck were significantly higher statistically 
in both groups (A) and (B) table (2). There was a 
significant difference between both groups after 
treatment in favor of group (A) table (3). 

Table (2) pre and post treatment mean values ±SD of lumbar spine and femoral neck BMD (gm/cm2) in 
both groups (A) and (B):

Lumbar spine Femoral neck
Group (A) Group (B) Group (A) Group (B)
Pre Post Pre Post Pre Post Pre Post

Mean 0.755 0.833 0.715 0.772 0.741 0.870 0.680 0.769
SD 0.08 0.09 0.08 0.07 0.113 0.112 0.070 0.153
t-value -2.509 -2.077 -3.140 2.063
p-value 0.018* 0.047* 0.004* 0.05*

*significant at P< 0.05

Table (3) post treatment mean values ±SD of lumbar spine and femoral neck BMD (gm/cm2) in both 
groups (A) and (B):

Lumbar spine Femoral neck

Group (A) Group (B) Group (A) Group (B)
Post Post Post Post

Mean 0.833 0.772 0.870 0.769
SD 0.09 0.07 0.112 0.153
t-value 2.072 2.063
p-value 0.048* 0.048*

*significant at P< 0.05

 DISCUSSION

Some conditions commonly presented in DS, 
such as thyroid dysfunction with consequent 
hypovitaminosis D, abnormalities of sexual 
development, and musculoskeletal abnormalities 
may contribute to the development of osteoporosis 

(19). The present study compared between the effect of 
WBV and treadmill training on BMD in DS children. 
Based on previous literature, this is the first study 
comparing between WBV and treadmill training effect 
on BMD in children with DS. The results revealed 
improvement in both groups of treatment, but in 
favor of WBV group, the ma�er that makes WBV 
training is more beneficial to improve the BMD.

Any potential benefit of WBV strongly depends 
on vibration stimulus that can be varied in multiple 
ways (including type, magnitude, frequency, and 
duration)(20). Some studies showed a significant 
increase in BMD of spine and total hip by using high 
frequency and low magnitude vibration in children 
with DS (21-23). 

Gusi et al. (24) concluded that WBV is more effective 
in increasing BMD at the femoral neck than walking 
for maintaining or increasing BMD when using a 
reciprocating plate, low amplitude, and medium 
frequency, for 8 months on BMD in postmenopausal 
women. 

Possible mechanism by which WBV affects 
bone may be based on the same principle as aerobic 
exercises that activate the osteoblasts while reducing 
the activity of the osteoclasts. The strain, magnitude, 
and frequency are essential factors for the effect 
of WBV. It has been hypothesized that mechanical 
stimulation recruits additional osteoblasts and 
increases the percentage of mineralizing surfaces 
therefore, increasing the rate of bone formation and 
decreasing the rate of bone resorption(25).

It has been suggested that the high-frequency 
vibration may have played an important role in the 
osteogenic effect. There is a general perception that 
signals must be large enough to elicit a positive 
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influence on bone mass and structure. However, 
the high-frequency stimulation may be capable of 
influencing skeletal architecture by distributing 
uniform stresses on bones(26-28). 

Walking as a physical activity during skeletal 
growth may be beneficial for BMD improvement 
during the adult years (29). Physical therapists, 
therefore, should emphasize dynamic (active) weight 
bearing when working with children with DS. 
Treadmill training may provide a means for dynamic 
weight bearing to improve BMD for those children 
(30). 

It is generally accepted that physical activity 
induces a mechanical load on bone tissues due 
to external forces and muscle contractions. To 
withstand the rigor of various functional activities, 
bone tissue rapidly accommodates changes in its 
microenvironment(31). In vivo and in vitro studies 
indicate that mechanical stimuli increase strain, 
loading frequency, and fluid flow, all of which have 
an osteogenic effect(32). 

CONCLUSION

In conclusion, both WBV and treadmill training 
are effective in improvement of BMD in Down 
syndrome children with a high recommendation for 
using WBV treatment.
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ABSTRACT

Background: Various modalities like heat therapy, cold packs have been empirically used in the past 
in rehabilitation of subjects with distal end radius fractures, after removal of cast immobilization. 
However there is paucity of scientific evidence about efficacy of any of these modalities in improving 
pain, movement or function in these subjects. Hence, the objective of our study was to study the 
effectiveness of superficial heat along with exercise program versus exercise program alone in subjects 
with conservatively managed distal end radius fractures.

Method: A prospective clinical trial of 18 subjects with conservatively managed distal end radius 
fracture was carried out. Outcome measures assessed were pain on visual analogue scale, ranges 
of motion of wrist and radio-ulnar joint and score on Patient Rated Wrist Evaluation scale (PRWE). 
Subjects were randomly divided into 2 groups; Group A received superficial heat in the form of 
hydrocollator packs followed by therapeutic exercise program and Group B received only therapeutic 
exercise program. The duration of treatment was 3 weeks with total 10 supervised physiotherapy 
sessions on alternate days. The patients were reassessed after 3 weeks. The data obtained was analyzed 
statistically and results were displayed graphically. 

Results: The results showed that both groups A and B showed statistically significant improvement in 
pain, range of motion of wrist and radio ulnar joints and PRWE score after 3 weeks. (P<0.5) Between 
group comparison showed that improvement in pain, ranges of wrist flexion and extension and PRWE 
score in group A was more and statistically significant as compared to that in group B. (P<0.5)

Thus, it was concluded that superficial heat therapy given as an adjunct to therapeutic exercise 
program results in more effective improvement in pain, wrist range of motion and hand function in 
rehabilitation of conservatively managed distal end radius fractures.

Keywords: Distal end radius fractures, superficial heat, hand function

INTRODUCTION

 Distal end of radius is a common site of fracture 
and these fractures have been estimated to be one 
sixth of all the fractures treated by orthopedic 
surgeons.1, 2 The prevalence of these fractures is 
particularly high amongst elderly individuals 
and post menopausal women because of frequent 
osteopenia and osteoporosis seen in them.3,4  

Distal end radius fractures may result from direct 
or indirect injury. Fall on outstretched hand is the 

commonest mechanism of injury in such fractures.3,4 
In young adults, these fractures are the result of 
moderate to severe forces such as fall from height or 
motor vehicle accidents.3 In osteoporotic individuals 
even low energy trivial trauma can cause these 
fractures.2,4      

Orthopedic treatment of distal end radius 
fractures depends on variety of factors such as type 
of fracture, displacement and stability of fragments.3,4 

Standard line of conservative management is close 
reduction and cast immobilization for 4 to 6 weeks 
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followed by physical therapy.1,3,4 

Impairments as a result of immobilization period 
are pain, swelling, restricted range of motion of wrist, 
radio-ulnar, carpometacarpal, metacarpophalyngeal 
and interphalangeal joints of hand, reduced muscle 
and soft tissue flexibility, reduced muscle strength 
and endurance and thus in effect reduced strength of 
grips and pinches.6 Due to these impairments there 
may be difficulty in activities of daily living such as 
eating, grooming and selfcare, in turn affecting one’s 
personal, social and recreational function. 

Post immobilization physical therapy 
management mainly aims at reducing swelling, 
improving muscle and soft tissue flexibility thus 
improving range of motion and increasing muscle 
strength and endurance and function of the individual 
by means of various physiotherapeutic intervention 
strategies such as exercises and functional training. 

No specific treatment protocol has been decided 
for rehabilitation after orthopedic management of 
distal end radius fractures. An integrated approach is 
presumed to be optimal. Various modalities such as 
cryotherapy, hot packs, and paraffin wax bath have 
been used empirically in the past. However, there is 
paucity of scientific evidence about the effectiveness 
of any of the modalities used in rehabilitation of 
these patients. This study aims to see the effect of 
superficial heat in the form of hydro collator packs 
as an adjunct to exercises in improving pain, range of 
motion and function in patients with conservatively 
managed distal end radius fractures.

MATERIALS AND METHOD

Study design: Prospective clinical trial 

Meterials: Visual Analogue Scale for pain 
assessment (VAS)

Goniometer: Patient Rated Wrist Evaluation 
scale (PRWE)7,8 

Hydrocollator pack (Hot pack), towel, chair with 
armrest

Sponge, paper, different objects for pinches such 
as marbles, coin, key

Pronator-supinator for active assisted exercises

INCLUSION CRITERIA 

Patients with radiological diagnosis of distal 
end radius fracture managed conservatively with 

close reduction and immobilization for 4-6 weeks 
and referred to physical therapy OPD of K.E.M. 
hospital were included in trial. Informed consent was 
taken from all patients before participating in study. 
Ethics commi�ee approval was obtained from the 
institution’s ethical commi�ee before commencement 
of the study.

EXCLUSION CRITERIA

i. Patients with surgical treatment of distal end radius 
fracture, 

ii. Patients with history of any other fracture or injury 
in upper limb

iii. Patients with diagnosis of complex regional pain 
syndrome 

iv. Patients with any other or neurological or 
musculoskeletal impairment affecting upper limb

v. Patients where heat therapy would be 
contraindicated such as vascular disorders, 
open wounds, high grade fever, uncontrolled 
hypertension

METHODOLOGY

      On first day demographic data and necessary 
history was noted. Following this, objective 
assessment was carried out using case record form. 
Outcome measures were:

1. Pain on Visual Analogue Scale (VAS), 

2. Range of motion in degrees using goniometer 

3. Score on Patient Rated Wrist Evaluation. 
(PRWE)7,8 

The patients were divided into two groups; Group 
A and Group B using systematic randomization. 

Both the groups A and B received the following:

i. Active assisted range of motion exercises for 
wrist and radio-ulnar joints,

active range of motion exercises for shoulder 
joint, 

ii. Hand pumping exercise in elevation and 

iii. Grips and pinch strengthening and functional 
exercises9 (Paper crumpling, sponge squeezing, 
dough making at home and different pinches using 
various objects like coin, marbles and key.) 

In addition, Group A received superficial heat 
around affected wrist and hand in the form of 
hydrocollator pack or hot pack for 15 minutes prior to 
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exercises. Both the groups were put on home exercise 
program and only group A was instructed to do hot 
water fomentation prior to home exercises.

After 10 supervised physiotherapy sessions on 
alternate days i.e. after 3 weeks reassessment was 
done. 

FINDINGS

Total 18 subjects participated in the study, (N=18) 
of which 12 were females and 6 were males. i.e. 
Amongst all the subjects 66% were females.    

Age of the subjects in this study was between 
38 -74 years with mean age of 56.78 years among 
group A and 49.78 years among group B, which 
were comparable and difference was not statistically 
significant. 

Mean pain on Visual Analogue Scale at the 
baseline was 5.94 among group A and 5.67 among 
group B, which were comparable and difference 
was not statistically significant. After 3 weeks of 
physiotherapy intervention mean pain was reduced to 
3.27 in group A and to 3.83 in group B and reduction 
in pain post treatment was statistically significant in 
both the groups. Between group comparison showed 

that reduction of pain in group A was more as 
compared to that in group B and the difference was 
statistically significant. (p<0.05)

Both groups A and B showed statistically 
significant improvement in range of motion of wrist 
flexion, extension and supination, pronation after 3 
weeks of physiotherapy. Between group comparison 
showed that improvement in range of motion of wrist 
flexion and extension seen in group A was more and 
statistically significant as compared to that seen in 
group B. (p<0.05) However there was no statistically 
significant difference between improvements in range 
of pronation and supination seen in group A and B. 
(p>0.05)

The mean PRWE score at baseline was 67.45 
among group A and 64.67 among group B, which 
were comparable and difference was not statistically 
significant. After 3 weeks of intervention the mean 
score reduced to 47. 94 in group A and to 54 in group 
B and this fall in the score depicting improvement 
of function was statistically significant in both the 
groups. Between group comparison showed that there 
was statistically significant improvement of function 
in group A as compared to group B. (p<0.05)

Table 1: Comparison of changes in mean pain between groups A and B

Group A Group B
Standard
error
difference

P value#

95 % Confidence
Interval
L U

Pre Day 1 5.94 (1.10) 5.67(1.08) 0.52 0.91 (N.S.) -0.81 1.37

Post Day 14 3.27 (0.90) 3.83(0.90) - - - -

Mean change (Pre-Post) 2.67 (0.50) 1.83(0.43) 0.22
0.02#

(Significant)
0.36 1.30

Standard error Mean 0.16 0.14 - - - -

P value*
0.00*
(Significant)

0.00*
(Significant)

- - - -

*Paired t test
#Unpaired t test

95 % 
Confidence
Interval

L 2.28 1.50
- - - -U 3.05 2.16
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Table 2: Comparison of mean changes in ranges of motion between groups A and B

Flexion Extension
Pronation

Supination

Group A Group B Group A Group B Group A Group B Group A Group B

Pre Session1 46.67 
(8.29)

46.12
(8.93)

20.56
(13.33)

23.34
(11.72)

75.00
(7.90)

72.78
(7.54)

18.89
(6.97)

20.56
(9.50)

Post
Session
10

70.00
(7.07)

63.89 
(7.81)

49.45
(9.17)

42.78
(11.21)

83.89
(2.20)

78.34
(5.00)

31.67
(7.90)

31.11 
(9.27)

P value* 0.00
0.00

0.00 0.00 0.00 0.00 0.00 0.00

Mean change 
(Pre-Post)

23.33 
(5.00) 17.78

(4.40)
28.89
6.00)

19.45
(4.63)

8.89
(6.50)

5.56
(4.63)

12.78
(2.63)

10.56
(3.90)

P value 0.02 0.002 0.13 (N.S.) 0.53(N.S.)

Table 3: Comparison of mean changes in PRWE scores between two groups 

Group A Group B
Standard
error
difference

P value#

95 % Confidence
Interval
L U

Pre Session 1 67.45(11.49) 64.67(12.20) 5.58 0.91 (N.S.) -9.06 14.62

Post Session 10 47.94(11.68) 54.00(10.76) - - - -

Mean change (Pre-Post) 19.50(4.93) 10.67(5.15) 2.37
0.02#

(Significant)
3.79 13.87

Standard error Mean 1.64 5.16 - - - -

P value*
0.00*
(Significant)

0.00*
(Significant)

- - - -

95% 
Confidence

Interval

L 2.28 1.50 - - - -

U 3.05 2.16 - - - -

*Wilcoxon signed rank test
#Mann whitney test

 The results of our study show that there was 
statistically significant improvement of pain, range 
of motion of wrist flexion, extension and function in 
subjects of conservatively managed distal end radius 
fractures, who were given superficial heat in the form 
of hydrocollator packs as an adjunct to exercises 
as compared to patients who were given exercise 
therapy alone.

Improvement of pain, range of motion and 
functional score seen in both the groups can be 

a�ributed to various therapeutic effects of given 
exercise program such as 

i. Reduction of swelling by hand pumping 
exercises in elevation6 

ii. Improved synovial diffusion and cartilage 
health, improved periarticular soft tissue extensibility, 
and restoration of joint mobility as a result of active 
assisted and active range of motion exercises of 
shoulder, radio-ulnar and wrist joints5

iii. Improved mobility and function of CMC, 
MCP and IP joints along with increase in strength 
of grips and pinches as a result of grips and pinch 
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strengthening and functional training exercises.

Though both the groups have shown significant 
improvement, group A which received superficial 
heat in the form of hot packs as an adjunct to exercises 
has shown statistically significant improvement in 
pain, ranges of wrist flexion, extension and functional 
score as compared to group B. 

This be�er improvement of pain in group A as 
compared to group B can be a�ributed to various 
therapeutic effects of superficial heat.10, 11, 12, 13, 

1. Superficial heat causes vasodilatation of 
cutaneous blood vessels and hence increased blood 
flow by a variety of mechanisms explained as 
follows.10, 13

i. Superficial heat causes increased temperature 
of tissues with greatest change occurring in first one 
cm of tissue depth.10 Increased temperature causes 
increased metabolic activity in tissues (Van’t Hoff’s 
reaction). 13 As a result of this, there is increased 
demand of oxygen and increased output of waste 
metabolites and release of chemical mediators 
such as histamine and bradykinin. These chemicals 
act on walls of capillaries and arterioles causing 
vasodilatation.10

ii. Superficial heat stimulates cutaneous 
thermo receptors that synapse on cutaneous blood 
vessels causing smooth muscle relaxation and 
vasodilatation.10, 13

iii. Superficial heat reduces sympathetic tone 
through spinal dorsal root ganglion thus producing 
vasodilatation at area of application.10

As a result of vasodilatation explained by these 
mechanisms, there is increased blood flow throughout 
area so that necessary oxygen and nutritive materials 
are supplied and waste products responsible for 
producing pain are washed out. 

2. Furthermore heat acts like a counter irritant 
and thermal stimulus affects the pain sensation 
as explained by gate theory of Melzack and Wall. 
Stimulation of cutaneous thermal receptors leads 
to inhibition of transmission of nociceptive stimuli 
at dorsal horn of spinal cord by pain gait control 
mechanism.10 Pain relief could also be explained by 
effects of endorphins.13

Thus, heat causes reduction in pain.

The improvement of range of motion seen in 
group A can be a�ributed to increase in connective 
tissue extensibility by heat. Heat increases extensibility 
of muscles and connective tissues, which in turn 
causes improved range of motion.11, 12 Superficial 
heat has been shown to increase temperature in 
skin and subcutaneous tissues.10, 11 However, when 
periarticular tissues such as tendons, ligaments, joint 
capsule are superficially located, as in the wrist and 
hand, superficial heat increases their temperature.10 
Heat has been proposed to reduce joint stiffness 
and increase elasticity of superficial joint capsular 
structures to facilitate exercises. To achieve maximum 
connective tissue plastic deformation it is necessary 
to maintain the tissue temperature at 400 to 450 C for 
a minimum of 5 to 10 minutes along with low load 
stretches.10 The hot packs, which are at temperatures 
of 750-800 C, are known to cause superficial tissue 
temperature of 40- 450 C.11 This is thought to reduce 
tissue viscosity and allow the joint to move more 
easily.10

Furthermore, analgesic effect of heat allows 
greater tolerance to active assisted exercises and 
gentle stretching thus causing increased range of 
motion. 

Rise in muscle temperature, caused by superficial 
heat causes muscle relaxation and increases efficiency 
of muscle contraction.13

Thus superficial heat in the form of hot packs 
augments the effect of exercises and further reduces 
pain and improves range of motion at wrist joint.  

Group A which received superficial heat, also 
showed significant improvement of score on PRWE 
as compared to group B.  This be�er improvement 
of function can be a�ributed to increased range of 
motion seen in this group as compared to group 
B. This is in accordance with the past scientific 
evidences, which have shown that wrist functional 
ability is in correlation with range of motion.14,15  

Thus, use of superficial heat as an adjunct to 
therapeutic exercise results in significantly be�er 
improvement of pain, mobility and hand function 
in patients of conservatively managed distal radius 
fractures as compared to therapeutic exercises alone.

Clinical Application: Superficial heat in the 
form of hot packs should be delivered to patients of 
conservatively managed distal end radius fractures 
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as an adjunct to therapeutic exercise so as to improve 
pain, mobility and function more effectively. This 
modality is easily available to all and can be used 
by these patients independently after adequate 
instruction by physiotherapist thus further improving 
the cost effectiveness.

Limitation of study was the small sample 
size. Also effect of dominance of hand was not 
considered. 

Scope for further research:  It has been empirically 
shown that some patients of distal end radius fracture 
respond favorably to cold packs. Hence, the study 
which measures efficacy of cryotherapy as compared 
to superficial heat therapy in improving pain and 
mobility in these patients should be carried out. 

CONCLUSION 

Superficial heat therapy in the form of hot packs 
should be used in conjunction with therapeutic 
exercise program in rehabilitation of patients with 
conservatively managed distal end radius fractures, 
for more effective improvement in pain, range of 
motion and function.
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ABSTRACT

Purpose of the study: Obesity is strongly associated with diabetes and hypertension, which in turn are 
related to anxiety and depression. Purpose of the study is to check the level of anxiety and depression 
in obese population with diabetes and hypertension and to compare them.

Methodology: 100 subjects were included in the study. The subjects were assigned into two groups. 
Group I (n=50) consisted of obese with diabetes and Group II(n=50)consisted of obese with hypertension. 
The DASS questionnaire was distributed to all the subjects which contains 42 symptoms divided into 
three sub-scales of 14 items consisting of depression scale, anxiety scale and stress scale. Then The 
Participants Were Asked To Rate The Extent To Which They Are Experiencing Each Symptom.

Results: There is a statistically significant variation seen in stress level in hypertensive   people in 
contrast to diabetic people, whereas in anxiety and depression scale in diabetes is variable.

Conclusion: There is a statistically significant variation in stress level in obese people with   
hypertension. Whereas anxiety and depression level have no significant variation.

Keywords: Obesity, DASS Questionaire, Stress.

INTRODUCTION

Obesity is strongly associated with hypertension 
and cardiovascular disease. Several central and 
peripheral abnormalities that can explain the 
development or maintenance of high arterial pressure 
in obesity have been identified.1 

Obesity has been associated with an increased 
lifetime risk for major depression and panic disorder 
or agoraphobia, particularly among females.2 The 
prevalence of obesity is increasing worldwide, which 
indicates that the primary cause of obesity lies in 
environmental and behavioral changes rather than 
in genetic modifications. Among the environmental 
influences, the percentage of fat energy of the 
everyday diet and the lack of physical activity are 
two important factors, which contribute to explain 
the rising prevalence of obesity.3

Obesity is also associated with endothelial 
dysfunction and renal functional abnormalities that 

may play a role in the development of hypertension. 
The continuing discovery of   mechanisms regulating 
appetite and metabolism is likely to lead to new 
therapies for obesity induced hypertension.1 Obesity 
is an important factor for enhanced oxidative 
stress. When the interaction of oxidative stress with 
obesity complication, hyperinsulinemia and insulin 
resistnace, is obtained, the risk of lifethreating results 
should be expected.4

Hiroyuki Kayano et al did a study on “Anxiety 
Disorder Is Associated with Nocturnal and Early 
Morning Hypertension With or Without Morning 
Surge”.5

HTN seems to be the most common obesity-
related health problem and visceral obesity seems 
to be the major culprit.6 There is conflicting evidence 
regarding the association of hypertension with 
psychological distress, such as anxiety and depressive 
symptoms. The association may be due to a direct 
effect of the raised blood pressure; side effects of 
treatment; or the consequences of labeling.7
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 A tendency towards submissiveness and 
introversion has also been suggested, and increased 
denial and resistance to pain have been reported in 
those with a family history of high blood pressure. 
There is li�le doubt that both physical and mental 
stress can cause significant elevations of blood 
pressure.8

Many investigators have studied psychological 
factors that may lead to hypertension.  Rutledge and 
Hogan found that the risk of developing hypertension 
was approximately 8% higher among people who had 
psychological distress compared with those who had 
minimal   distress. People suffering from either severe 
depression or anxiety were two to three times more 
likely to develop hypertension. A French study of the 
elderly in the community revealed that hypertension 
was associated with anxiety but not depression. On 
the other hand, a longitudinal study of 6903 male-
male twins showed that hypertension was associated 
with depression, suggesting that there are common 
genetic factors that predispose individuals to 
hypertension   and depression.9

Svenningsson I et al did a study on “Anxiety and 
depression in obese and normal-weight individuals 
with diabetes type 2: a gender perspective.10

Depression has been associated with 
hyperglycemia and an increased risk for diabetic  
complications  and  coronary  heart  disease.11 

Diabetes and obesity each  increases mortality,  but 
recent papers have shown that  lean  Asian persons 
were at greater risk for mortality than were obese 
persons.12 Diabetes is associated with increased risk 
of psychological disturbance,  especially for those 
with more diabetes-related complications.13 Diabetes 
has been associated with an Increased risk of certain 
psychiatric disorders, particularly depression and 
anxiety  disorders.11 Moreover, depression and 
anxiety are associated with unhealthy behaviors for  
which  prevention and intervention strategies could  
be  implemented.2

Several evidence-based studies have shown that 
obese teens have a higher incidence of mental health 
problems such as depression, anxiety, and poor self-
esteem than non obese teens.14

 It is estimated that almost 285 million people 
are currently suffering from diabetes worldwide 
and the number is expected to rise to 438 million 

by the year 2030; more than 70% of these people 
reside in developing countries. Similarly, anxiety 
and depression affect all   populations worldwide, 
but more than two-thirds of the affected people live 
in developing   countries. Both diabetes and anxiety 
depression are associated with premature morbidity 
and mortality, and when these conditions co-exist, 
the risk of developing co-morbidities, complications.

People with diabetes are almost twice as likely 
to suffer from anxiety and depression as the general 
population. The presence of undiagnosed anxiety and 
depression amongst people with diabetes is cause for 
concern as it prevents initiation of treatment for these 
concomitant   conditions and allows frustration to 
build up in patients, thereby contributing to poor 
clinical outcomes.15 

Obesity and depression are two major public 
health problems among adolescents. Both obesity 
and depression are very prevalent and associated 
with numerous health complications,     including 
hypertension, coronary heart disease, and 
increased mortality. Because they both carry a risk 
for cardiovascular disease, a possible association 
between depression and obesity has     been assumed 
and studied.14Anxiety and depression are known to 
have diverse effects on body functions. Because the 
cardiovascular system is regulated by the autonomic 
nervous system,   emotional states may have a 
profound influence on the cardiovascular system, 
including blood pressure.9

Depression is more common among individuals 
with diabetes, and they are more likely than 
non- diabetic individuals to experience emotional 
problems. Depression is not just grief or feeling 
sad. It Is an illness  that can challenge your ability to 
perform even routine daily activities.10   It is  important  
for developing  countries to estimate the prevalence 
of  anxiety and   depression and their Associated 
factors amongst  people with diabetes. Depressed 
and anxious individuals are also less likely to comply 
with diabetes self-care recommendations and more 
likely to follow sedentary lifestyles.15

“Stress, “Pressure”, “Tension”, and “Anxiety” 
are often synonymous. Therefore, it is not surprising 
that hypertension is viewed by many as also being 
indicative of a state of increased emotional tension, 
anxiety, or stress.16 Stress is a potential contributor 
to chronic hyperglycemia in diabetes. Stress has 
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long been shown to have major effects on metabolic 
activity. Energy mobilization is a primary result of the 
fight or flight response.  Stress stimulates the release of 
various hormones, which can result in elevated blood 
glucose levels. Although this is of adaptive importance  
in a  healthy  organism, in diabetes,  as  a  result of  the 
relative  or  absolute lack  of insulin, stress-induced 
increases in glucose cannot be metabolized properly. 
Furthermore,     regulation of these stress hormones  
may be abnormal in diabetes.  Human studies have 
shown that the stress can   stimulate hyperglycemia, 
hypoglycemia, or have no affect at all on glycemic 
status in established diabetes.17       

The most common and cost effective approaches 
utilize questionnaires to assess various aspects of 
anxiety.18 Questionnaires are the main measurement 
tools of the first two approaches. It is thus evident, 
that public health investigators, who wish to measure 
stress in large samples and simultaneously maintain 
accuracy in predicting health related outcomes, need 
to implement time - and money-saving validated 
tools of the psychological approach.19   The DASS 
is a 42-item questionnaire which includes three 
self-report scales designed to measure the negative 
emotional states of depression, anxiety and stress. 
Each of the three scales contains 14 items, divided 
into subscales of 2-5 items with similar content. The 
Depression scale assesses dysphoria, hopelessness, 
devaluation of life, self-deprecation, lack of interest 
/involvement, anhedonia, and inertia. The Anxiety 
scale assesses autonomic arousal, skeletal muscle 
effects, situational anxiety, and subjective experience 
of anxious affect. The Stress scale (items) is sensitive 
to levels of chronic non-specific arousal.20 The DASS 
was originally assess to develop the full range of core 
symptoms of anxiety and depression while providing 
maximum discrimination between the scale of anxiety 
and depression.21

AIM AND OBJECTIVE OF THE STUDY

To compare the level of anxiety and depression in 
obese population with hypertension and diabetes.

Alternate hypothesis (H1): There was a 
significant effect of diabetes and hypertension on 
anxiety and depression in obese people.

Null hypothesis (H0): There was no significant 
effect of diabetes and hypertension on anxiety and 
depression in obese people.

MATERIALS & METHOD

Study Design: Survey

Source of Data: The subjects who fulfilled the 
inclusion criteria were selected from the U.P. region.

Sample Design: Convenient sampling

Sample Size: 100

CRITERIA FOR SAMPLING:

INCLUSION CRITERIA

• Age > 18 years.

• Both males and females.

• Physician’s diagnosis of diabetes & hypertension.

• BMI > 30.

• Informed consent.     

EXCLUSION CRITERIA

• Pregnant women.

• Patients with severe clinical or psychiatric 
morbidity.

• Patients who were unable to give wri�en consent.

• Patients unable to understand questionnaire.

Tool for Data Collection: DASS Questionnaire.

Procedure: 100 subjects were included in the 
study. The subjects were assigned into two groups-

Group I: Obese with diabetes

Group II: Obese with hypertension

The DASS questionnaire as distributed to all the 
subjects which contains 42 symptoms divided into 
three sub-scales of 14 items consisting of depression 
scale, anxiety scale and stress scale. Then the 
participants were asked to rate the extent to which 
they are experiencing each symptom.

DATA ANALYSIS AND INTERPRETATION

The data analysis was done by calculating the 
standard deviation of the anxiety scale, depression 
scale and stress scale.

The statistical analysis shows that there is a 
significant variation in stress level among the obese 
people with hypertension.
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 Graph: Represents the comparison of anxiety 
scale, depression scale and stress scale in obese people 
with diabetes and hypertension respectively.

GRAPH - 1

DISCUSSION

The present study was to see the levels of anxiety 
scale, depression scale and stress scale in obese 
people with diabetes and hypertension. It consisted 
of 100  subjects  with  obesity with diabetes and  
hypertension in  age group of  35 -7 0 years, who  
participated  in  the  study.

According to the analysis there is a statistically 
significant variation seen in stress level in 
hypertensive people in contrast to diabetic people, 
whereas in anxiety and depression scale in diabetes 
is variable.

 In group I i.e. obese people with diabetes have 
more anxiety and depression levels with the values 
of 14.3796 and 14.7042 respectively, in comparison to 
stress level with the value of 14.4508.

Whereas in group II i.e. obese  people  with  
hypertension have more stress  level  with the  
value  of 15.37636, in  comparison  to  anxiety and  
depression level with the values of 13.96414 and 
14.403 respectively.

In most of the previous studies the level of 
anxiety, depression and stress has been measured in 
hypertensive people, but there is a lack of knowledge 

about the   variation in level of these three items 
in obese people with diabetes and hypertension. 
Hence to clarify, this study was done. The present 
study aimed for measuring the variation in levels of 
anxiety, depression and stress in obese with diabetes 
and hypertension.

According to the statistical analysis, there is 
a statistically visible variation between anxiety, 
depression and stress scale in obese people.

CONCLUSION

There is a statistically significant variation in 
stress level in obese people with   hypertension. 
Whereas anxiety and depression level have no 
significant variation.

Limitation of The Study: Study was limited to 
35-70 years of age group.

Future Scope of Study: All age group people can 
be involved in the study.
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ABSTRACT 

Background: Transcutaneous electrical nerve stimulation (TENS) is a device to stimulate the nerves 
for therapeutic purposes1. Literature supports TENS as an effective modality in neurological & 
postoperative pain3, 4.  Pain is also a common phenomenon in dental setups. These pains are effectively 
treated with analgesics in dental treatment. Every analgesic is found to have certain complication. 
Moreover use of TENS in dental pain is minimal in today’s context. Therefore the purpose of the study 
was to know TENS effects in dental pain4. 5.

Aim: To study the effectiveness of TENS on dental pain.        

Method: Experimental prospective research design carried out on patients suffering from dental 
pain from Nazar’s dental OPD’s catering orthodontic treatment. Patients with dental pain (VAS 5) 
conservatively or surgically managed by dentist were included. Pain on VAS assessed initially followed 
by Continuous, TENS intervention Extra orally1 with  Frequency of 150Hz 1&  Pulse width of 400µsec 
for 15minutes followed by reassessment of pain on VAS on next day. Main outcome measure was pain 
on VAS pre and post intervention.

Result: Mean age of subjects was 41.61+ 9.41 the mean pain on VAS pre test was 6.13 +1.30 &  post 
test 1.47+1.25 respectively with p<0.001. (epi info software with paired t test). Reduced VAS post test 
indicative of effectiveness of TENS.

Conclusion: Study provides the evidence base for utility of TENS even in dental practice for dental 
pain

Keywords: TENS, dental pain, pain on VAS, evidence based practice.

INTRODUCTION

 Transcutaneous electrical nerve stimulation 
(TENS) is a device to stimulate the nerves for 
therapeutic purposes. TENS by definition covers the 
complete range of transcutaneously applied currents 
used for nerve excitation. Although the term is often 
used with a more restrictive intent, namely to describe 
the kind of pulses produced by stimulators used to 
treat pain1. Melzack and Wall has catalysed a global 
proliferation in different pain alleviation techniques 
based on afferent stimulus called as pain gate control 
theory. Based on this principle TENS is functioning. 

TENS is usually connected to the skin using two 
or more electrodes. A typical ba�ery-operated TENS 

unit is able to modulate pulse width, frequency 
and intensity. Generally TENS is applied at high 
frequency (>50 Hz) with an intensity below motor 
contraction (sensory intensity) or low frequency 
(<10 Hz) with an intensity that produces motor 
contraction.2. Literature also supports TENS as an 
effective modality in neurological & postoperative 
pain3, 4.  

Pain is also a common phenomenon in dental 
setups. These pains are effectively treated with 
analgesics in dental treatment when managed 
conservatively and secondary to surgeries. Every 
analgesic is found to have certain complication. 
Moreover use of TENS in dental pain is minimal in 
today’s context. Therefore the purpose of the study 
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was to know TENS effects in dental pain4. 5. The idea 
to implement TENS intervention was to bring about 
stimulation of sensory nerves to counter pain.

It has been documented that orfacial pain can 
also be treated with TENS. RCT and Placebo control 
trials on pain of dental origin have provided evidence 
that TENS helps in relieving pain even with single 
session6. Studies also support use of TENS secondary 
to endodontic procedure. Contrary to this phasic 
pain of intense nature is rarely diminished by TENS 
application in orofacial areas7.  Therefore the current 
study has been carried out to know the effectiveness 
of TENS in dental pain.       

The physiotherapists are equally responsible 
for treating the patients both conservatively as well 
as operatively managed patients in general practice 
but very rarely associated with dentists. Therefore 
the therapists should have a thorough knowledge 
of the probable risk factors which could predispose 
to dental complications, so that the therapies are 
directed in the right direction for reducing the dental 
pain. In view of this study is carried out so as to utilize 
the physiotherapy practices in dental setup.

AIM: To study the effectiveness of TENS on 
dental pain.

MATERIALS AND METHOD

An experimental prospective study on patients 
suffering from various types of dental pain was 
studied from patient a�ending Dr. Nazar dental OPD 
located in Nagpur, Maharashtra in central India.

The study was carried out to know the 
effectiveness of TENS in dental pain which were 
managed conservatively by the dentist. 

The subjects were selected from the dental clinic 
outpatient department based on the fulfillment of the 
inclusion criteria. The subjects were both males and 
females aged between 25 to 49 year with mean age of 
41.61 with standard deviation of  + 9.41 on patients 
suffering from dental pain from the OPD’s catering 
orthodontic treatment. 

Patients with dental pain with minimum of 5 
on VAS scale conservatively or surgically managed 
by dentist were included. Pain on VAS was assessed 
initially followed by intervention with the application 
of TENS. It was made sure that oral sub mucosal 

fibrosis, carcinomas, Tempero mandibular joint 
dysfunctions (TMJ) and patients on medications were 
excluded as the mechanism of pain and pain reduction 
programme are totally different. The study being 
innovative, it requires a pilot study to be performed 
and therefore the sample size was relatively small and 
it was only 15. 

Intervention with TENS: TENS was applied on 
patients suffering from pain of orthodontic origin. 
The following parameters of TENS were set for 
treating the patients.

Frequency: 150Hz 1

Mode: Continuous 

Type: Acupuncture

Pulse width: 400µsec

Wave form: Bi phasic1

Intensity: Based on patients pain threshold1

Duration: 15minutes

Application: Extra oral1 on the tender site of pain 
on face

 Session: Single

GENERAL PROCEDURE 

After obtaining the requisite permission from the 
head of the institution ethical clearance was obtained 
from the ethical commi�ee of the VSPM’S college 
of physiotherapy, Digdoh hills, Hingna, Nagpur, 
Maharashtra. Permission from dental practitioner 
was also taken as the study was performed at Nazar’s 
dental clinic, located in Nagpur, Maharashtra.

Numbers of patients treated on any particular 
days on an average in the dental clinic were 40 in 
the month January 2014.therefore 40 patients were 
screened initially one day prior to the application of 
TENS.

Out of the 40 participants 5 were not willing to 
participate in the study, 10 patients were for dental 
follow up treatment and were prescribed with 
analgesic medication and were taking medicines 
from past 7 days. Patients who are taking analgesics 
were excluded as isolated effects of TENS cannot be 
evaluated.

10 patients were excluded as 1 patient was having 
oral carcinoma, 6 were having oral sub mucosal 
fibrosis and 3 are having TMJ dysfunction. The 
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remaining 15 patients were selected and included as 
they were fulfilling inclusion criteria and voluntarily 
consented to participate in the study.

All patients who were included for the study 
were thoroughly explained about the nature of study. 
Wri�en inform consent were obtained once they are 
convinced. After obtaining the consent, pain on VAS 
was noted this was considered as pre test pain on 
VAS.

 Patients were then administered with TENS 
application according to the guidelines as mentioned 
above in the TENS intervention. Carbon Electrode 
was used for the study, 2 electrodes of 2cm X 1.5 cm 
dimension were utilized. Single channel TENS was 
used, electrodes were placed on the face on the tender 
point. Prior to application of TENS electrodes patients 
were instructed  to clean the face so that skin would 
be free from oil, and male patients were asked to come 
with a clean shave so that there is no interference of 
currents. 

Soon after the TENS intervention for 15 minutes 
pain on VAS was reassessed. This was treated as 
post test VAS. The patients who showed the signs 
of improvement were continued for subsequent 
treatment. The analysis of subsequent treatment 
was not carried out as it is beyond the scope of the 
current study. The obtained data was then analyzed 
statistically.

DATA ANALYSIS

The obtained raw data was then spread in MS 
Excel 2007 version and was analyzed statistically with 
Epi info software with application of paired t test. The 
level of significance was considered to be p<0.001.

RESULTS

The result of the study on 15 patients suffering 
from various causes of dental pain is as shown in 
table 1. The mean age of the subject was 41.69+ 9.41.

Graph 1:Represents various causes of dental 
pain

These 15 patients were then administered 
with TENS for single session of 15 minutes on the 
tender point of pain for each patient to study the 
effectiveness of TENS on dental pain. The results have 
proved effective & there by supporting the aim. 

The effectiveness achieved was in terms of 
reduction in pain on VAS post intervention when 
compared to pain on VAS pre intervention on patients 
suffering from various dental related pains as shown 
in table 1.

The mean pain on VAS pre test was 6.13+ 1.30 
and the post test VAS was 1.47+ 1.25. The detail pre 
and post intervention pain on VAS is as represented 
in graph 1.

Graph 1: Represents pain on VAS pre and post 
test

 5 among the 15 patients had total reduction of 
pain and hence the post test pain on VAS could not be 
graphically represented. All the patients had reduced 
pain on VAS although patient to patient variation was 
evident from the above graph.

DISCUSSION

The result of the current study indicates that 
single session of TENS application in conservatively 
managed dental patient is effective in reducing 
the pain. Although initially the patients were 
apprehensive for receiving the TENS intervention 
by thoroughly convincing the patients, the patients 
agreed for the TENS intervention 

The studies being innovative in nature adequate 
references were not available to support the above 
findings. Hence this study could be considered as 
preliminary study on which further work could be 
carried out.

The advantage of TENS application was 

 1. It is a non invasive technique

2. Liver metabolism is not involved as in the case 
of medicinal side effects. 

3. It has no allergy as that of medicine.

4. It can be given to patients to whom analgesics 
can’t be prescribed

5. It has no adverse effect. 

The only known disadvantage was

1. It has short term effect, but how short the 
pain is controlled is beyond the scope of the current 
study.  

2. TENS has known to produce few adverse 
effects as reported by Proctor et’al7 which include 
erythema of the skin under the electrode, muscle 
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twitching and transient increase in pain. But in the 
current study such things were not observed for the 
patients who received TENS treatment.

LIMITATION

1. The study is carried out on less number of 
patients, pain being subjective in nature cans varry 
from patient to patient but to overcome this pain on 
VAS was utilize.   

2. This study is carried out in dental pain of 
various etiological conditions, so further study on a 
particular disease condition can be carried out.

 CONCLUSION 

Study provides the evidence base for utility of 
TENS even in dental practice for dental pain.

Implication: This study provides evidence for 
expansion of physiotherapeutic treatments even in 
dental care leading to integrated approach of patient’s 
management which is the need of the hour.
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ABSTRACT

Tactile Defensiveness (TD) refers to a pa�ern of observable behaviour and emotional response which 
are aversive, negative and out of proportion to certain types of tactile stimuli that most people may find 
to be non painful. Sensory Integration (SI) is the neurological process that organizes sensations from 
one’s own body and from the environment and makes it possible to use the body effectively within the 
environment.

Aims & Objectives

• To study the effect of planned Sensory Integration program on established cases of Tactile 
Defensiveness.

• To prepare the child for other interventions by controlling the Tactile Defensiveness.

Methodology 

Study Design: An interventional Clinical trial 

Sample Population and Sample Size: A convenient sample of  18 (10 males and 8 females) Tactile 
Defensive children a�ending special schools were included in the study over a period of 1 year.

Sampling Technique: Purposive Convenient Sampling

Inclusion and Exclusion Criteria: Children with tactile defensiveness who were identified by a team of 
Paediatrician, Occupational Therapists and Physiotherapists were taken for the study. 

They were screened with the help of Tactile Inventory for Elementary Questionnaire by a cut off score 
of 50%.

Tools: Different textures like fur, velvet, co�on, wool and body scrubber. Different tools like glue, 
water colour paints, blanket, carpet, sand, mud and grass.

Outcome Measures: Tactile Inventory for Elementary Questionnaire. (TIE)

Results: A total of 24 subjects were taken. Out of which only 18 subjects could be chosen for the study. 
Out of these there were 10 boys and 8 girls. 

Thus, Mean of pre treatment scores was 50.44 and post treatment scores was 44.5 

Standard Deviation pre treatment was 5.04 and post treatment was 6.34 

After collection of data and calculation of mean score and standard deviation, Wilcoxon Signed Rank 
Test was applied. (P < 0.05)

Discussion : Mechanism of Action is based on the Principle of Habituation. Learning the properties 
or characteristics of stimulus due to repeated exposure to gradually increasing levels of cutaneous 
input which leads to decrease in post synaptic potential leading to short term memory for habituation. 
With continuous presentation of stimulus, there is seen persisting changes in the efficacy leading to 
permanent changes representing Long term Memory for Habituation.

Conclusion: SI Therapy brought about a decrease in the levels of hypersensitivity to non noxious 
cutaneous stimuli.

SI therapy proved to be helpful in treatment of Tactile Defensiveness.

Keywords: Tactile Defensiveness, Sensory Integration, Habituation, Hypersensitivity.

DOI Number: 10.5958/0973-5674.2015.00065.9 



 118       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             119  

INTRODUCTION

Physiotherapy treatment always aims at treating 
a person as a whole. While treating a child for his 
disablement, it is necessary that he is evaluated from 
all perspectives. The reasons for disablement in a 
child may be purely motor, purely sensory or sensory 
leading to motor problems. In such cases where the 
sensory problem is the main issue, it is necessary to 
deal first with the sensory problem. 

Therefore a general theory of sensory integration 
and treatment has been developed and used by 
Dr. A.J. Ayres and is used for the management of 
sensory components.6

Ayres  originally defined Sensory Integration 
as “The ability to organize sensory information 
for use.”6. Sensory Integration begins before birth 
and continues throughout life, with the majority of 
sensory integration development occurring before 
the early teenage years. 

Sensory experiences include touch, movement, 
body awareness, sight, sound, smell, taste and the 
pull of gravity. Distinguishing between these is the 
process of sensory integration. In some children this 
process is inefficient which is nothing  but a sensory 
integration disorder.12

Sensory Integration dysfunction is a disorder in 
which sensory input is not integrated or organized 
appropriately in the brain and may produce varying 
degrees of problems in development, information 
processing, and behaviour.15

According to Sensory Profile Questionnaire, a 
person may demonstrate with four sensory pa�erns: 
Sensory Seeking, Sensory Avoiding, Sensory 
Sensitivity, and Low Registration. Out of these 
pa�erns, this study deals with Tactile Defensiveness 
which is a form of Sensory Avoiding pa�ern. This 
study, therefore aims  to see whether or not SI therapy 
is effective in treating Tactile Defensiveness. 

Tactile Defensiveness  refers to a pa�ern of 
observable behavioural and emotional responses 
which are aversive, and out of proportion to certain 
types of tactile stimuli that most people may find to 
be non painful.17, 27

Tactile Defensiveness prevents  the child from 
carrying out his activities independently, thereby 
resulting in decline in his physical functions. 
Therapists therefore have to deal with this sensory 

issue and help the child to  be prepared for therapy 
and  be more  functionally independent. Theoretically, 
there is over stimulation of brain because abnormal 
signals are sent to the cortex when the tactile system 
is immature and working improperly, interfering 
with other brain processes leading to disorganized 
function. This may lead to negative emotional 
responses to touch sensations. It is also seen that 
sensory integration deficits need not affect the child’s 
learning ability, but his resulting reaction often does.

 Fisher & Bundy mentioned the role of dorsal 
column in carrying the primary sensations  and 
modulating arousal through their projections to the 
reticular formation. 19

Larson postulated role of higher centres as a 
source of poor modulation in Tactile Defensiveness, 
resulting in too much or not too enough inhibition. 23

The most recent study speculated that the limbic 
system dysfunction underlies this modulation deficit. 

10, 17

Thus there exists a close relationship between 
sensory processing and temperament and personality 
traits. 

MATERIALS AND METHOD 

Study Design: An interventional clinical trial

Sample Size and Sample Population: 

18 (Females: 8, Males: 10).  Tactile Defensive 
children a�ending special schools.

Sampling Technique:  Purposive sampling.

Inclusion Criteria: Children having tactile 
defensiveness, identified by a team of paediatricians, 
occupational therapists and physiotherapists were 
included in the study.

They were screened with the Tactile Inventory for 
Elementary Questionnaire, by a cut off score of 50%, 
and only those were then included in the study. 

Exclusion Criteria: Children having mild tactile 
defensiveness.

Materials: Different textures like fur, velvet, 
cooton, wool and body scrubber.

Different tools like glue, water colour paints, 
blanket, carpet, sand, mud and grass.

Outcome Measure: Tactile Inventory for 
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Elementary (TIE) Questionnaire.

Tool Description: According to this questionnaire, 
subjects were graded as 1, 2 or 3, where 1 is scored as 
“ no” or “absent”

 2 is scored as “ A li�le” or “moderate”

3 is scored as “ A lot” or “ severe” 

Therefore higher the scores, the more the 
subject’s self reported behaviour were associated 
with behaviours indicative of Tactile defensiveness 
and conversely, lower the scores the less the subject’s 
self reported behaviour is associated with behaviours 
indicative of Tactile defensiveness.

DATA COLLECTION

The Tactile Defensive subjects included in the 
study were from various special schools. Before the 
study, the nature of the study was explained to the 
teachers, caregivers and the parents and their consent 
was sought. The children were then tested with the 
help of the tools for 3 days to check for any variations 
and questions were asked to the parents, teachers and 
caregivers with the help of TIE questionnaire.

TREATMENT

A total of 18 subjects were included in the study 
after screening with TIE questionnaire. They were then 
treated with sensory integration therapy for 6 weeks. 
Each subject was introduced to various textures. The 
different textures used were fur, velvet, co�on, wool 
and body scrubber and they were used in that order. 
The activities that offered opportunities for enhanced 
sensory input included a bag containing grain in 
which objects were hidden and the subject was asked 
to find the object, washing the face and wiping it with 
the towel, finger painting with glue or paints, si�ing 
on bean bags or different sensory surfaces, blanket 
rolling, walking on grass and sand, playing on the 
carpet, mud or sand and belly crawling and deep 
pressures and compression. Each subject was given 
activities according to individual  needs.

Subjects belonging to the category of moderate 
TD.i.e. with scores between 50 to 75 %  were treated 
for 3-4 times a day and with lesser frequency and 
longer treatment sessions while subjects belonging to 
the category of severe TD .i.e. with scores between 75-
100 % were treated for every 2 hours in a day and with 
more frequency and  shorter treatment sessions. This 
was done, as in  case of severe defensiveness, even 
a slight touch would agitate a child and this would 

therefore increase the defensiveness of the child and 
make him more irritable and anxious. This is owing to 
poor habituation.10, 11 Thus the treatment dose for each 
subject varied according to their needs and responses. 
The parents and the caregivers were asked to carry 
out the treatment at home and the subject was treated 
by the therapist 3-4 times a week. Each treatment 
session lasted for atleast  18-20 minutes, but again 
the subject was the best guide. Finally at the end of 6 
weeks of the treatment, the subject was again assessed 
with the help of the questionnaire and a scoring was 
done and the difference was noted. 

Results: A total of 18 subjects were chosen for the 
study. 

The, Mean of pre treatment scores was 50.44 and  
post treatment scores was 44.5 

Standard Deviation pre treatment was 5.04 and 
post treatment was 6.34 

Statistical Analysis: After collection of data and  
calculation of mean scores and standard deviation, 
Wilcoxon Signed Rank Test was applied and an upper 
rank sum was calculated as 171 which according to 
the table was significant (p<0.05) .

Discussion: This study indicates that Sensory 
Integration therapy may be a useful intervention 
in a child with Tactile Defensiveness. Following SI 
there was decrease in the levels of TD noticed. Some 
children also showed decrease in hyperactivity levels. 
Clinically, sensory inputs like deep touch, pressure 
and proprioceptive information were observed to 
have a calming effect.6  As the treatment continued, 
the subjects showed a more relaxed behaviour and 
were less distracted during the treatment sessions.

Shumway Cook mentioned that the therapy 
used in TD works on the principle of Habituation.26  

Habituation is a non associative form of learning 
wherein the children are repeatedly exposed to 
gradually increasing levels of cutaneous inputs in an 
effort to decrease their sensitivity to the stimulus. As 
a result, the nervous system learns the characteristics 
of that stimulus. There is a  decrease in the excitatory 
post synaptic potentials produced by the sensory 
neuron on the interneuron and the motor neuron. 
During the initial stages of learning the decrease 
in the size of the post synaptic potential may last 
for only several minutes. However, with continued 
presentation of stimulus, persisting changes occurs, 
representing long term memory for habituation. 
Therefore in therapy, it is necessary to introduce the 
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stimulus or activities or textures several times so that 
permanent changes take place leading to a long term 
memory for habituating to the tactile stimulus. 

It works in a feedback loop so that an adaptive 
response to a challenge causes be�er integration.

 The goals of the SI treatment are : 

1) To provide the child with sensory information 
which helps organize the central nervous system.

2) Assist the child in inhibiting and / modulating 
sensory information and thus facilitating normal 
response.

3) To assist the patient in regaining their activity 
level and decreasing their tendency to be dependent.

There were certain observations in the study. 
There were 4 subjects who did not show significant 
improvement.

The reasons could be:

• Not a very good consistency of treatment during 
the rest of the day or week as just treating the child 
for a few hours by the therapist would not help.

•  Besides there was a possibility that the parents 
or caregivers who were treating the subjects may 
have misunderstood the appropriate method of 
carrying out the therapy and hence may not have 
performed it in the right manner or order.

• High levels of defensiveness leading to no 
significant response in such a short treatment time 
period of 6 weeks.

• 3 out of 4 children were mentally retarded.
According to Charlo�e Hawkins, children 

with Mental Retardation often have problems with 
a�ention, perception, memory, problem solving and 
logical thought.16 They are slower in learning and find 
it difficult to apply what they have learnt.

According to Guyton, whatever has been learned 
is stored as memory, so when needed this learned 
activity can be used.4  Thus the process of learning 
cannot take place without memory. Therefore it 
is observed that these children find difficulty in  
learning.

Now as mentioned above, Habituation is a form 
of learning. Children with mental retardation, have 
a weak memory and encounter difficulty in the 
process of learning. This may explain why very good 
improvement was not seen in these children. It was 

also observed that the ability of the child to learn or 
show response to sensory integration treatment may 
depend on the level of mental retardation, that is, 
higher the level of mental retardation, greater is the 
time taken by the child to show any improvement, 
and vice versa. 

Limitations and Scope for further study: 

There are certain phases during which the child 
is more defensive or less defensive, leading to faulty 
assessment.

Studies can  be done with the physiotherapist 
treating the child everyday if possible for all sessions 
and for a longer treatment period to know the 
outcome.

A study can also be done to see if there is any 
recurrence once therapy is withdrawn after 6 weeks.

Conclusion: Sensory Integration has proved 
useful in the treatment of Tactile Defensiveness. 
Moreover, the therapy was cost effective since the 
materials used  were materials of daily use, which 
again is an important factor  as far as the consistency 
of treatment is concerned. The level of Tactile 
defensiveness were decreased, which enabled the 
children to welcome any non noxious tactile stimulus 
and be prepared  for various interventions. The 
therapy was also easy to be carried out once learned. 
The therapy did show results but the rate of recovery 
was quite slow. This calls for a lot of patience  on 
the part of the parents and caregivers,  especially 
so in mentally retarded children. Thus through 
Sensory Integration, the nervous system works in 
an organized manner and helps in modulating the 
sensory information so that a person can interact 
with the environment more effectively and also be 
acceptable socially.
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ABSTRACT

A disability is restriction or lack of ability to perform an activity in a manner or within the range 
considered normal for a human being. The prevalence of disability is 7 per 1000 live births in India. 
20% are not aware about the legal issues for person with disability in developing countries. It has never 
received adequate a�ention from society. Ignorance, lack of awareness and lack of knowledge make 
the disability invisible. Most of the authorities appointed the legislation are not fully functional.This 
study was to find out family awareness of legal rights of person with disability to ensure dignity and 
legal rights. 

224 legal adult family members were surveyed through schedule method with a questionnaire about 
disability and acts (Person with disability act, mental health act, united nation convention of person 
with disability and national trust act) of Indian constitution including awareness. The questionnaire 
consisting of 20 questions about these acts were content validated for these purpose. The data were 
analyzed by using percentage values to make interpretation. 

Out of 224 surveyed 72.32% (162) did not know about the Indian constitution for disabled people. 
Remaining 27.67% (62) knew about the acts and only 11.60% were ge�ing benefi�ed from such acts. 
Family awareness about legislation in child with disability is less and needs immediate a�ention to 
improve quality of life and rehabilitation of persons with disabilities. 

Keywords: Person with disability, legal rights. 

INTRODUCTION

 A disability is restriction or lack of ability to 
perform an activity in a manner or within the range 
considered normal for a human being.(1) According 
to the Census 2001, there are 2.19 thousand people 
with disabilities in India who constitute 2.13 % of the 
total population. 1.8% (49-90 million) of the Indian 
population- National Sample Survey Organization 
(NSSO) (2)

Disability occurs in every society throughout the 
world and has done so down through the centuries. 
Common responses have been shame, prejudice 
and exclusion from community life. As we have 
discovered in industrialized countries, the millions 
of pounds which have been spent on services and 
the veritable army of professionals that have been 
recruited, have not resulted in fulfilling those rights. 

Our institutions, our special schools, our sheltered 
workshops have not created a full and decent life 
for people with disabilities. And so we look to the 
bold new approach of community care to fulfill that 
aspiration. Likewise in developing countries, 90% of 
the world’s citizens with disabilities live.(3)

In 1993, 3D Projects carried out a study of 
knowledge, a�itudes and practice in three areas 
in Jamaica (Thorburn, 1993).(4) The findings are 
of interest, especially in relation to two previous 
qualitative studies carried out in 1987 and 1992. 
These had indicated that some of the main parental 
experiences which militated against parent 
involvement included lack of a supportive family, 
poor experiences with services at the time of discovery 
of their child’s disability, misunderstanding of the 
nature of disability and the scope and possibilities 
of rehabilitation (Terwindt, 1992). In conclusion, the 
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main barriers to community integration were seen to 
be:

• some persistent supernatural beliefs;

• the lack of awareness of the possibility that 
community and home based services can be 
effective;

• the persistent belief that special institutions are 
best;

• the lack of recognition of some human rights, 
particularly to full participation, integration and 
equality of opportunity.(5,6,7)

India, often described as an emerging 
superpower, has a population of one billion, 
out of which approximately seventy million are 
characterized as disabled. Public consciousness of 
the issues and concerns that affect the lives of those 
with disabilities is a fairly recent phenomenon. It was 
only in the forty-ninth year of India’s independence 
that the first legislation advocating equal rights for 
disabled people came into effect. Though notified five 
years ago, the act still awaits proper implementation. 
Notwithstanding the legislation, the State continues 
to be largely apathetic.(8) Owing to a complete lack 
of public planning, responsiveness to any special 
condition such as disability is missing. Consequently, 
the physical environment is largely inaccessible and 
inconvenient. 

Dissemination of information in formats 
accessible to people with sensory impairments is 
very restricted. For instance, there is a single televised 
sign-language news bulletin per week for people with 
hearing impairments. The range of accessible reading 
materials for people with vision impairments also 
is extremely limited. The non availability of other 
assistive technology devices such as electrically 
powered wheelchairs at an affordable price adds to 
the miseries experienced by disabled people.(9) An 
example of indifference is the nationwide protests that 
people with disabilities had to engage in order to be 
counted in the forthcoming census. Notwithstanding 
some small steps toward inclusion, the lives of 
disabled people remain mired in humane pa�erns of 
helpless cynicism, political inertia, and resistance to 
social innovation. In this climate, long-term solutions 
are neither sought nor found. The State continues to 
rely on the voluntary sector for the provision of basic 
services for disabled people, although this sector, 
stretched beyond its resources, is unable to serve even 

a miniscule proportion of those in need. Needless to 
say, the disabled are relegated to the margins in every 
avenue of opportunity, be it education, employment, 
transportation, or any other significant life area. 
While disability advocates in the developed world 
have progressed from issues of service delivery and 
rehabilitation to an engagement with the multiple 
nuances/ meanings of disabled existence, the 
developing world continues to agonize over securing 
the very basic elements that disabled people need to 
survive. Thus, the meaning of disability in India is 
embedded in this basic struggle for survival.(7,10) 

For poor families with a hand-to-mouth existence 
the birth of a disabled child or the onset of a significant 
impairment in childhood is a fate worse than death. 
The situation worsens because in addition to hopeless 
life conditions, disabled people often have to contend 
with cultural constructions marked by negativity 
and stigmatization.(11) Within the Indian cultural 
context, disability implies a “lack” or “flaw” leading 
to a significantly diminished capability; images of the 
disabled also are associated with deceit, mischief, and 
devilry.(12) Even today, many institutions regularly 
receive food, old clothes, and money from society at 
large, which makes these charitable gestures not out 
of a sense of commitment to the issue of disability 
but as a response to a cultural expectation to do one’s 
dharmic (religious) duty toward the needy, in the 
same spirit as one would give alms to beggars. 

Even now, most government efforts are targeted 
at strengthening nongovernmental organizations 
without making any direct interventions. Western 
disability studies often fail to comprehend the reality 
of disability in India, which is marked by a complex 
amalgam of class, gender, and caste issues. 40% of the 
parents are not aware about the legal issues for person 
with disability in developing countries. It has never 
received adequate a�ention from parents, relatives 
and people living in surroundings. Ignorance, lack of 
awareness and lack of knowledge make the disability 
invisible. Most of the authorities appointed the 
legislation are not fully functional.

MATERIALS AND METHOD

Study design: Cross sectional survey 

Study se�ing: Department of Pediatric physical 
therapy, Dhiraj general hospital, Sumandeep 
vidhyapeeth, Vadodara. 
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Selection criteria: Legal adult family members of 
children diagnosed with any disability, volunteering 
to participate in survey after signing informed 
consent form. Disability defi ned in terms of person 
with disability act. 

Sample size: 224 legal adult family members of 
children with disability subject visiting study se� ing 
between May 2011 and October 2011.

Method of data collection: Personal interview 
with questionnaire made for this purpose.

Source of Funding: Nil

PROCEDURE

The study was approved by institutional ethical 
commi� ee of Sumandeep vidhyapeeth, Vadodara. 
Legal adult family members of various disabled child 
visiting the department were asked to participate 
voluntarily. Various disabilities, defi ned in person 
with disability acts subjects were included for this 
survey. The family members of disabled subjects were 
included in survey after signing the informed consent 
form. The questionnaire was prepared for this study 
and was content validated for these purpose. The 
questions were asked by the principal investigator.

Following introductory questions were asked, 

•  Age Group 

18 – 27/ 28 – 37/ 38 – 47/ 48 – 57/ 58 – 67

•  Sex

Male & Female

•  Literacy Level

Illiterate, School, Graduate & Post Graduate

•  Are You Aware About These Acts?

Yes / No

They were surveyed through schedule method 
with a questionnaire about four acts:

1. Person with disability act, 

2. Mental health act, 

3. United nation convention of person with disability 
and 

4. National trust act of Indian constitution. 

Following questions were asked for the acts:

1. How do you know about this act?

 By NGO/school/media

2. What you have done to reach the benefi t of this 
act?

 Help of NGO/

 Negotiation with government/

 Fighting with the government

3.  Are you ge� ing benefi t of this act?

 Yes/no 

4. Are you satisfi ed with the benefi ts of act?

 Strongly Agree/ Agree/ Neutral/ Disagree/ Strongly 
Disagree 

 The answers of the client were noted in 
questionnaire form and were analyzed.

FINDINGS

The data analysis was done by using Microsoft 
offi  ce excel 2007. They were analyzed by using 
percentage values to make interpretation. All 
introductory questions were interpreted in pie charts. 
Graphical presentation was made for acts’ questions. 
Moreover, various disabilities were presented in 
graphs.

Figure 1: Disability presentation

Figure shows diff erent disabilities involved in the 
study. The family members of these disabilities were 
assessed for the study.

Figure 2: Distribution of age
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Figure shows distribution of age out of 224 legal 
adult family members of various disabilities.

Figure 3: Sex distribution

Figure shows distribution of sex out of 224 legal 
adult family members of various disabilities.

Figure 4: Distribution of literacy level

Figure shows distribution of literacy level 
out of 224 legal adult family members of various 
disabilities.

Figure 5: Distribution of awareness about acts

Figure shows percentage value of people who 
know about acts (27.67%) and who do not know 
about acts (72.32%).

Figure 6: Distribution of question 1:

Figure shows distribution of question 1, says 
how do you know about this act? It shows that more 
people came to know through NGO about these acts, 
15-20% came to know from schools and very least 
people through media.

Figure 7: Distribution of question 2:

Figure shows distribution of question 2, what you 
have done to reach the benefi t of this act? It shows 
diff erent peaks of columns. Out of that highest peak 
suggests people took help from the NGOs more to 
reach the benefi ts of acts except for national trust act 
of Indian constitution. For this act people didn’t take 
any action.

Figure 8: Distribution of question 3:

Figure shows distribution of question 3, are you 
ge� ing benefi t of this act? In this for act 1 less of the 
people got benefi ts. For act 2 more people got benefi ts. 
For act 3 and 4 more people got benefi ts. 
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Figure 9: Distribution of question 4:

Figure shows distribution of question 4, are you 
satisfi ed with the benefi ts of act? For this maximum 
people didn’t satisfy with the acts for all acts.

DISCUSSION

The purpose of this study was to fi nd out family 
awareness on legal rights of child with disability. The 
implication of this study may ensure the dignity and 
legal rights of disabled people. The cross sectional 
survey was done to fi nd out the awareness among the 
family members of disabled people. Content validated 
questionnaire was made to carry out the study. Four 
laws of disability were includes for the study which 
involves United nation convention of person with 
disability, Person with disability act, Mental health 
act and National trust act. All participants (N=224) 
were surveyed through personal interview. Result 
of the survey found that most of family members of 
disabled people do not know about the acts made for 
person with disability. Although many people knew 
about the legislation of disabled, they were unable to 
reach the benefi ts of diff erent laws of disability.

Disability occurs in every society throughout 
the world and has done through the century. 
Approximately 10% of world’s population is person 
with disability. India has a population of billions, 
out of which approximately 70 million characterized 
as disabled. Disabled people are facing problems of 
social inclusion throughout the nation. That may 
due to lack of awareness of family members and / 
or community. Study shows that to be the lack of 
recognition of some human rights particularly to full 
participation, integration and equality of opportunity 
(Terwindt, 19992). 

Disability is an evolving concept, and that 
disability results from the interaction between 
persons with impairments and a� itudinal and 

environmental barriers that hinders full and eff ective 
participation in society on an equal basis with others’. 
Public consciousness of issues may aff ect the lives 
of those with disabilities. Indian government has 
been provided opportunities for disabled but the 
physical environment is largely inaccessible and 
inconvenience. In spite of that images of the disabled 
in India are associated with diminished capability of 
disabled. 

Survey includes personal interview with 
the questions of four diff erent laws along with 
demographic data and literacy level. Result led to 
interface that out of 224 people, 162 people (72.32%) 
did not know about the acts. Remaining 62 people 
(27.67%) only knew about the acts. Among them 
nongovernmental organizations was the commonest 
way to communicate with the people. Most of the 
people came to know about the acts through the 
nongovernmental organizations and least from the 
media. So it has been suggested that media was very 
less eff ective communicating bridge in India. 

Persons with disabilities are not viewed as 
“objects” of charity, medical treatment and social 
protection; rather as “subjects” with rights, who are 
capable of claiming those rights and making decisions 
for their lives based on their free and informed 
consent as well as being active members of society. 
Participation is important to correctly identify specifi c 
needs, and to empower the individual. However, as 
shown in result, though people were ge� ing benefi ts 
from the laws of constitutions, they were not satisfi ed 
with the benefi ts of acts. Many people did eff orts to 
reach the benefi ts of these acts, but they left their 
eff orts in midway due to lack of not taking any 
action.

There is need for implementation of Convention 
principles in the internal operations of organization 
and also there is great need to include persons with 
disabilities in all stages of implementation, and build 
capacity of organizations of persons with disabilities 
to do so. In conclusion, this study provided data that 
family awareness is still lacking among disabled 
people. Eff orts made for creating awareness from 
government and / or nongovernmental organizations 
are still need to be more effi  cacious.

Suggestions for future study:

• Parents counseling can be useful at the time of 



 126       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             127  

birth / (before birth along with PPTCT) for all high 
risk babies. 

•  Counseling of different laws of Indian constitution 
for disability can be given to the family members of 
children with disability.

•  Health care professionals can be educated about 
legislative issues of disability. 

•  Awareness of different laws of disability can be 
created in future to fight for rights of disability. 

CONCLUSION

Out of 224 surveyed 72.32% (162) did not know 
about the Indian constitution for disabled people. 
Remaining 27.67% (62) knew about the acts and only 
11.60% were ge�ing benefi�ed from such acts. 
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 Conflict of Interest: None 

REFERNCES

1. http://www.who.int/disabilities/publications/
cbr/training/en/index.html

2. h�p://www.disabilityindia.com/html/facts.html

3. Towards the New Millennium Roy McConkey 
and Brian O’Toole

4. Thorburn, M.J. (1990). Case studies in six 
countries. In M.J. Thorburn & K. Marfo (eds.) 
Practical Approaches to Childhood Disability 
in Developing Countries. Obtainable from 3D 
Projects, 14 Monk St, Spanish Town, Jamaica.

5. Thorburn, M.J., Brown, J.M. and Bell, C. (1979). 
Early stimulation for handicapped children 
using community workers. Paper given at the 
5th International Congress of the International 
Association for the Scientific Study of Mental 
Deficiency, Israel.

6. P.V.Vijesh, P.S Sukumaran, Asia Pasific 
Disability Rehabilitation journal Vol 18: 2007   

7. www.un.org/disabilities 

8. Bhasin, Kamla. 2000. Conversation with author. 
New Delhi, 25 November.

9. Ministry of Women and Child Welfare. 2000. 
Policy document on empowerment of women. 
Government of India.

10. Ghai Anita. 1998. Living in the shadow of 
my disability. The Journal. 2 (1): 32–36.. 2000. 
Mothering a child of disability. The Journal. 2 
(1): 20–22. 2001. Marginalisation and disability: 
Experiences from the third world. InDisability 
and the life course: Global perspectives, ed. M. 
Priestley. Cambridge: Cambridge University 
Press.

11. www.ohchr.org

12. Mothering a child of disability, The Journal. 2 
(1): 20–22, 2001. Marginalization and disability



Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             129  

A Study to Analyze the Effect of Motor Control Exercises 
on Pain and Functional Disability in Patients with 

Mechanical Low Back Pain

U Albert Anand1, Oinam Jenia2

1Professor, 2MPT II Year, K G College of Physiotherapy, K G Campus, Saravanampa�i, 
Coimbatore, Tamilnadu, India- 641035 

ABSTRACT

Background: Low back pain accounts for serious job absenteeism, sick leave and reduced functional 
performance and emotional distress. It is a common problem which affects the majority of adults at 
least once in a life time. It is irksome, as common as headache affecting all age groups and races.

Objective: The purpose of the study was to find out the effect of motor control exercises for patients 
with mechanical low back pain.

Design: Pre- test and Post- test experimental study design

Se�ing: Outpatient Department of Physiotherapy, K.G Hospital, Coimbatore, India.

Sample: Simple random sampling method: Total of 30 patients, 15 in each group

Intervention: Twelve sessions of motor control exercise (exercises designed to improve the strength of 
specific muscles of low back region and reduced the functional disability and pain) or control (Intensive 
Dynamic strengthens exercises for back muscles) were conducted over 8 weeks.

Measurements: Primary outcomes were pain and functional disability, Pain was assessed using Visual 
Analogue Scale, where as functional disability was assessed using Oswestry Disability Scale.

Conclusion: Thus the study concluded that motor control exercises and intensive dynamic back 
strengthening training helps in reducing pain and improving functional ability in patients with 
mechanical low back pain

Keywords: Low back pain, Motor control exercises, intensive dynamic strengthening exercises.
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INTRODUCTION

Low back pain is one of the most frequent 
problems treated by Physicians. It is a common 
problem which affects the majority of adults at 
least once in a life time. It is irksome, as common 
as headache affecting all age groups and races¹. It 
has been referred to as a 20 century enigma which 

continues to the cause disability and distress in a 
large proportion of the adult population².

Prevalence rate of low back pain is 7% to 33% and 
the life time prevalence is nearly 85%³. Researchers 
found that about 70% - 80% of individuals experienced 
once in a life time4. In India, occurrence of low back 
pain is also alarming; nearly 60 per cent of the people 
in India have significant back pain at some time or the 
other in lives9.

Low back pain accounts for serious job 
absenteeism, sick leave and reduced functional 
performance and emotional distress6,7. Mechanical 
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back pain originates by pu�ing abnormal stressand 
strain on the muscles which support the vertebral 
column. This pain usually develops as a result of 
poor work habits like, bad posture, poorly-designed 
seating, frequent travelling, incorrect methods of 
bending and lifting and so on. Management of 
low back pain is very costly and there are a large 
increasing proportion of health care expenditures 
without evidence of corresponding improvements in 
outcomes.

There are different ways in the management 
of low back pain that has thrived through decades 
of physiotherapy practice like Cryotherapy, 
Thermotherapy, TENS, Biofeedback, Ultrasound, 
SWD and traction8, 9, 10.

A new protocol has been developed for retraining 
control of the stabilizing muscles around the spine 
and the pelvis (Richardson et al., 1999). Motor 
control exercises which are also known as specific 
stabilization exercises for the management of back 
pain and neck pain are gaining the popularity11. Re-
education of postural muscles may be achieved using 
specific stabilization exercises. The aim is to correct 
imbalances ofactivity between more deeply placed 
stability muscles and more superficially placed 
mobilizing counterparts (O’Leary et al., 2003).

Intensive dynamic strength training for the 
back muscles is the exercises commonly used for 
the chronic low back pain. Randomized prospective 
studies have shown that intensive dynamic back 
extension exercises may indeed cause a physiological 
effect with regards to strength and endurance12. In 
literature, there are not much of Experimental studies 
has been done. The present study was purpose to find 
out the effect of motor control exercises for patients 
with mechanical low back pain.

MATERIALS AND METHOD

The study was conducted in K.G Hospital, 
Coimbatore, Tamilnadu both inpatient and 
outpatient Physiotherapy department after approval 
from the institutional ethical commi�ee. A clear 
explanation about the study was given to all the 
patients and they were included following suitable 
inclusion and exclusion criteria. Subjects who were 
included in the study had age group between 
25-35 years irrelevant of their sex, with Mechanical 
low back pain more than 8 weeks duration. Cardio-

vascular involvement, Patients with neurological 
involvement, Spondylolisthesis, Recent fracture 
around the spine, Patients who underwent spinal 
surgery, psychosomatic disorder, Current Pregnant 
ladies were excluded from the study. 30 subjects 
with, Mechanical low back pain was selected by 
simple random sampling method. A computer 
generated randomized table of numbers were created 
prior to the beginning of the study and was utilized 
to determine the randomization scheme. A consent 
le�er was obtained from each subject and then 
subjects were divided into 2 groups, with15 subjects 
in each group.

Group A: They received Motor Control exercises 
for the back as follows:

1. Isolated Lumbar stabilizing muscle training: 
This training helps in development of the perception 
of the isolated isometric specific contraction of the 
stabilizing muscles, like Transversus abdominis 
muscle from: 4 point kneeling and lying positions, 
trying to hollow the lower abdomen. Maintain the 
position for 10 counts and relax, 10-15 repetitions 
making the patient to do the repetition precisely of 
the isolated isometric specific co-contraction of the 
stabilizing muscles, increasing their contraction time.

2. Integration of lumbar stabilizing muscle 
activity into light dynamic function: This exercise 
helps in control of neural lumbo pelvic postures. It 
helps in maintaining lumbar spine stability also. In 
si�ing position, ask the patients to hollow abdomen 
muscles along with movement of thoracic spine or 
on movement of hip joint. During the movement the 
breathing should be maintained normal pace and the 
hollowing should hold it for 10 seconds and relax. 
Repeat for 10-15 times.

3. Integration of lumbar stabilizing muscle 
activity into heavy-load dynamic functional task: 
These exercises produce isometric co-contraction with 
addition of heavier external load to lumbar spine. In 
crook lying position, ask to hollow the abdomen, and 
asked the patient to raise the hip and hold it for 10 
seconds. Breathing should be maintained in normal 
pace. Repeat it for 10-15 times.

4. Increasing complexity and load of exercises 
maintaining lumbar spine stability: These exercises 
produce isometric co-contraction of core muscles in 
addition to unstable base of support. In crook lying 
position, a Swiss ball is placed under the leg, asks 
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the patient to raise the hip and hold it for 10 counts. 
During this the patient has to hollow the abdomen. 
Breathing should be maintained normal pace. Repeat 
it for 10-15 times.

5. Functional co-contractions during walking 
(increasing speed) and other activities: These 
exercises promoted coordination isometric co-
contraction of core muscles in addition to unstable 
base of support which improves the coordination 
over the core muscle area. In crook lying position 
with both leg kept on the Swiss ball. Ask the patient to 
raise the hip along with single leg raise and hold it for 
10 counts. During this the patient has to hollow the 
abdomen. Breathing should be maintained in normal 
pace. Repeat it for 10-15 times.

Motor control exercises were given at a frequency 
of 2 sessions per week. The exercises were taught 
to the patients and advised them to do it as a home 
programme. Exercise programme was reviewed at 
regular intervals. Hold duration for each exercise is 10 
seconds and the subjects were advised to repeat the 
exercises for 10-15 times. It was done for 30 minutes.

The following intensive dynamic back 
strengthening exercises are done.

Sessions began with a period of 5 minutes on 
a stationary bicycle and this was followed by low 
resistance exercises for 10 minutes (10 repetitions of 
low-resistance exercises for the lumbopelvic muscles 
in flexion, extension, and rotation). Then after this, 
the following strengthening training is performed in 
a series of 10 repetitions with a 1-minute rest between 
the series.

1. Trunk lifting: Prone on table, hips at the 
edge and upper part of the body free but supported 
by the hand against the floor. Strap the fixation over 
the leg and a pillow under the feet. With hands on 
the back of the head, the trunk is lifted to the greatest 
possible extension in hips and spine. If necessary, 
starting with support from physiotherapist. During 
pauses the patient is supported by a chair in front of 
the table.

2. Leg lifting: Standing by the end of the table, 
leaning over to a prone position with the hips against 
the edge in 90 degree flexion, knee 45 degrees, toe on 
the floor. Strap around the waist to keep legs together. 
Both legs are straightened and lifted to the greatest 
possible extension in hips and spine. Again, with 

support from physical therapist, if necessary.

3. Abdominal exercises: Crook lying and lifting 
head and shoulders by hip flexion 1 to 30 degrees.

4. Pull to the neck: Si�ing on a chair with 
arms straight and abducted over the head and hands 
grasping a weight lever (pulley device). Against sub 
maximal resistance, the lever is pulled down behind 
neck.

The number of repetitions was graded 
individually. The initial dosage typically was a total 
of 50 repetitions, whereas the dosage during the 
treatment period of 4 months was increased gradually 
to100 repetitions.  Then at the end of each session, the 
patients performed 10 minutes of stretching exercises 
for trunk and hip muscles.

The warm up and cool down phase lasted for 
30 minutes. The strengthening training lasted for 45 
minutes.

Group B:  They received the intensive dynamic 
back strengthening training alone as prescribed 
earlier in Group A.

In both the treatment groups, the patients 
received a maximum of 28-32 treatments sessions 
for a period of 4 months. They were instructed to 
continue self-administered exercises at home or at 
a fitness centre for a minimum of 2 months after 
completion of the treatment at the clinic. Because 
most of the patients had long-lasting LBP, this period 
of self-administered exercises was expected to be 
necessary for the patients to experience the full effect 
of the intervention. If a patient was totally free of 
symptoms some time before the maximum of 28-32 
treatments was reached, he or she was allowed to 
continue with self-administered exercises from that 
time. Patients were encouraged not to seek any other 
kind of physical treatment during the 2-month period 
of self-administered exercises.

DATA ANALYSIS

The dependent variables were motor control 
exercises and intensive dynamic back strengthening 
training and dependent variable were pain and 
functional disability. Analyses were performed using 
the SPSS statistical software package. Paired‘t’ test 
were used for the measurement of pre-test and post-
test values of group A and B. Unpaired ‘t’ test were 
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used to compare the post-test values of Group B. 
probability values of less than 0.05 were considered 
significant.

RESULTS

Pain relieved was found be�er in Group A 
(motor control exercises and intensive dynamic 
back strengthening exercises) which was considered 
statistically significant with mean of 2.53 and S.D. of 
0.99. Group B mean value is 4.07 with S.D. of 0.88. 
Paired ‘t’ test for Group A and B was 13.6 and 20.6. 
Unpaired ‘t’ test was 4.47.

Functional disability in pre-test and post-test 
treatments of both the groups showed that functional 
ability was significantly improved in Group A which 
was considered statistically significant with mean of 
17.1 and S.D. of 1.64. Group B mean value was 45.0 
with 4.04. Paired ‘T’ test for Group A and Group 
B was 36.7 and 8.28 respectively. Unpaired ‘T’ test 
values was 24.8.

DISCUSSION AND CONCLUSION

The low back pain is one of the commonest 
conditions which frequents in working population. 
One of the common causes for back pain is 
performance of repetitive task, maintenance of poor 
posture for long duration. Mechanical low back pain 
occurs in 90% population. (Je� et al., 1994)

Mechanical back pain due to poor posture may 
cause tightness at the muscle as well as fascia. The 
pathophysiology of low back pain following a minor 
trauma or emotional disturbance, there will be a 
facilitation of chronic neuromuscular responses. This 
response facilitates chronic neuromuscular changes 
such as fibrosis, weakness, limited extensibility 
and altered requirement pa�erns. Specifically, 
when multifidus become dysfunctional, significant 
alteration of arthokinematics movement of the spinal 
segment leads to possible facet and disc deterioration. 
Management of low back pain is costly and there are a 
large increasing proportion of health care expenditure 
without evidence of corresponding improvement 
outcomes. (Frymoyer, 1998) 

Various studies shows that low back pain which 
last for more than two weeks results in muscle 
weakness which results in pain that leads to disused 
atrophy and subsequent weakening which in turn 
causes more pain because the muscle are less able 

to hold up spine.(Carrage, 2006) Atrophy of the 
multifidus muscles and altered recruitment of trunk 
muscles has been demonstrated in back pain suffers 
(Akuthota et al 2004).

Motor control exercise helps to achieve the 
stability and control of the spine are altered in people 
with low back pain. (Hodges PW1996). Physiological 
studies have demonstrated that patients with low 
back pain may exhibit a delay onset of activities of 
the deeper trunk muscles( e.g. transverse abdominal, 
multifidus) when the stability of the spine is 
challenged in dynamic tasks(Richardson CR 1998). 
The motor control approaches focus on an isolated 
co- contraction of the deeper muscles, with lumbar 
spine in neutral position (Hodges et.al., PW. 1996). 
Co-contraction of the multifidus and transverse 
abdominis is facilited by the activation of pelvic floor 
muscles (Sapsfordet.al., 2001). Multifidus atrophy is 
challengeable and reverse is more rapid and complete 
with the performance of specific exercise (Rantanen et 
al 1993).

Many researchers agree that co- activation of 
the trunk extensors and flexors are crucial for the 
lumbar spine stability (Cholewicki et al 2002).The 
co- contraction of the deep abdominal muscles with 
the lumbar multifidus has the potential to provide 
a dynamic corset of lumbar spine enhancers its 
segmental stability during functional tasks and 
the maintenance of neutral spinal postures.  The 
motor training improves the activities of the lumbar 
multifidus muscle which ensures the control of the 
individual vertebral segment within the neutral care 
(Panjabi et.al., 1989).

Intensive dynamic back strengthening exercises 
helps to improve the back muscle strength and 
help in reduction of pain. The specific training of 
the muscles decreases both the pain and functional 
disability (Richardson C1995).intensive dynamic 
back strengthening training had significantly greatest 
improvement in pain and disability in patients with 
mechanical low back pain (Kankanpoa et al 1999). 
This study focused to find out the effect of Motor 
Control exercises on pain and functional disability in 
patients with mechanical low back pain.

Statistical data were analyzed and it shows 
Group A subjects were found out that the combined 
Motor Control exercises and intensive dynamic back 
strengthening training exercises was very effective in 
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reducing pain and functional disability in patients 
with mechanical low back pain. 

CONCLUSION

Thus the study concluded that motor control 
exercises and intensive dynamic back strengthening 
training helps in reducing pain and improving 
functional ability in patients with mechanical low 
back pain.
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ABSTRACT

Objective: Breathing Exercises are given as part of Pulmonary Rehabilitation in patients with Chronic 
Obstructive Pulmonary disease(COPD). Studies have shown that they reduce energy expenditure of 
breathing at rest. The aim of the study was to find out change in energy expenditure of walking i.e 
Physiological Cost Index (PCI) after Breathing Exercises.

Method: In this Prospective Interventional study male patients in age group of 40-60years diagnosed 
as COPD, who were able to walk for more than 5 min comfortably were included. The patients were 
made to sit comfortably for 5min and true Resting Heart Rate(HR) was obtained. Patients ware 
asked to walk for 5min(Walk1) at comfortable walking speed and PCI was calculated by using the 
WalkingHR. Breathing exercises in form of Pursed Lip Breathing, Diaphragmatic Breathing Exercise 
and Combination of both were given for 10 repetitions each in Semifowler position. The patients were 
again asked to walk for 5 min(Walk2) again and PCI was calculated. 

Results: Data was analyzed using Statistical Package for Social Sciences(SPSS) software(version16).No
rmality of data was assessed using Kolmogorov-Smirnov test. Wilcoxon Signed Rank test and Paired t 
Test were used for the parameters. 40 patients (42-60)years out of 69screened were included in study. 
PCI was 0.3177(0.1851-0.7659)beats/meter in Walk1 which had reduced significantly to 0.2524(0.0874-
0.5150) in Walk2(p<0.0001) after Breathing exercises. It was associated with significant increase in 
Speed from 57.2(31.68-67.31) to 61.6(39.6-74.8)meter/min (p<0.0001) in Walk 2 and significant (p=0.0018) 
reduction in Change in Heart Rate (WalkingHR – restingHR) from 18.6087(±5.873) to 16.05575(±6.819) 
beats/min.

Conclusion: Breathing exercises reduces the Physiological Cost Index in patients with COPD and thus 
improves their Functional performance.

Keywords: Pursed Lip Breathing, Diaphragmatic Breathing exercise, Physiological Cost Index, Chronic 
Obstructive Pulmonary Disease, Heart Rate Variability. 

INTRODUCTION 

Chronic Obstructive Pulmonary Disease 
(COPD) is major cause of mortality and morbidity 
worldwide and constitutes largest portion of patients 

referred for Pulmonary Rehabilitation.The Global 
Burden of Disease Study has projected that COPD, 
which ranked 6th as the cause of death in 1990, will 
become the 3rd leading cause of death worldwide 
by 2020(1). Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) defines COPD as “a disease 
state characterized by airflow limitation that is not 
fully reversible, a usually both progressive and is 
associated with an abnormal inflammatory response 
of the lungs to noxious particles or gases”(2). It involves 
airways or parenchyma (or both) which decreases 
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exercise capacity of the patients. Most patients are 
breathless even when performing simple activities 
of daily living or walking around at home and are 
associated with transient oxygen desaturation even 
without marked resting hypoxemia. 

According to the GOLD guidelines, Breathing 
Exercises (BE) are an important component of 
Pulmonary Rehabilitation. Pursed Lip Breathing 
(PLB) and Diaphragmatic Breathing exercise (DBE) 
are used in the management of these patients. In PLB 
patients inhale through nose over several seconds and 
exhale slowly through pursed lips held in whistling or 
kissing position. DBE is facilitating outward motion 
of the abdominal wall while reducing upper rib cage 
motion during inspiration(3). 

 Previous studies have shown that these exercise 
helps in improving the oxygen saturation, tidal 
volume and reducing the respiratory rate and dyspnea 
and reduce the overall oxygen consumption or the 
energy expenditure of Breathing at rest(3,4). However 
the effect of these exercises on energy expenditure of 
walking after Breathing exercises in unclear. 

Physiological cost index(PCI)  is a widely 
used simple tool to measure energy expenditure 
of walking, established by MacGregor in 1979(5). It 
is defined as the difference of Walking Heart rate 
(WHR) and resting HR(RHR) divided by Speed.

It can be used in clinic to evaluate functional 
performance of the patient and no heavy equipment 
is required.PCI is found on the principle that HR and 
Speed are linearly related to oxygen consumption at 
submaximal levels of exercise(6). 

CRITERIA FOR PCI 

• Subject walks at natural walking speed where 
energy efficiency is optimal. 

• True RestingHR is obtained.

• WalkingHR is measured at steady state 
where steady state is usually reached by 3 minutes 
in unimpaired individuals working at sub maximal 
work rate.

Various measurement protocols can be used like 
design and length of the track, period of walking, 
walking on a treadmill instead of a floor track, fixed 
walking speeds and non steady measurements. 
However the assessment of PCI walking has been 

most frequently described at comfortable walking 
speed on a level floor track and measurement in steady 
state conditions is recommended. The validity of the 
method has been confirmed but also questioned. PCI 
has high test-retest reliability for the non steady state 
PCI, steady state PCI and post exercise PCI(7). 

Hence current study was designed to find out 
change in energy expenditure of walking after 
Breathing Exercises using PCI as a tool.

MATERIALS & METHOD

The study was an Interventional Prospective 
study approved by Ethics commi�ee of the institute 
and wri�en informed consent was taken from 
patients.

Apparatus:30 meter hallway, Stopwatch, Polar 
HR monitor, 2 cones to mark distance.

Patients:  40 male stable COPD patients, in 
age group of 40-60 years, were included since the 
prevalence of COPD is appreciably higher in those 
over 40 years than those under 40 years, and in men 
than in women(2). The other inclusion criteria was that 
the patient should walk comfortably for more than 
5min and was on Bronchodilator therapy. 

Patient in acute exacerbation in last 4 weeks and 
also those on β Blockers were excluded since it results 
in blunted HR response during submaximal Exercise. 
Patient with any other disease of Respiratory, 
Cardiovascular and Neurological system were 
excluded.  

INTERVENTION

Patient was made to sit in comfortable position 
for 5min and HR was taken at every 1 min with the 
help of Polar HR monitor. True RestingHR(RHR) was 
taken as the average of the 5HR(8). The patient was 
asked to walk(Walk 1) in the hallway of 30meter(9), 
marked by 2cones, for 5min at their comfortable 
walking speed. WalkingHR(WHR) was obtained by 
taking average of HR of last 3min of walk(8)

Physiological Cost Index =   
Walking HR – Resting HR(beats/min)                          

 Speed(meter/min)

After return of HR to baseline level patient was 
made to sit in Semifowler position with Hip knee 
flexion to create posterior pelvic tilt and facilitate 
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diaphragm. 

For PLB Patient was instructed to inhale through 
nose and blow the air through the pursed lips in a firm 
and steady manner for 4 to 6 seconds. The instructions 
given were “Try to blow out easily with your lips 
pursed. Don’t force it just let it come out”(10).    

For DBE, therapist placed her hand on patient 
abdomen at level of umbilicus and told that she 
wants to feel his breathing. Patients breathing pa�ern 
was followed for a few cycles, until the therapist 
understands breathing rhythm(10). The patient was 
asked to inhale through nose. A slow stretch and 
scoop was given up and under the anterior thorax at 
end of exhalation. Therapist then gave the command 
of “Now breathe into my hand” during inspiration. 
Scoop was given at end of exhalation with each 
breath. Breathing pa�ern was reinforced by placing 
the therapist’s hand on patients hand on abdomen.10 
repetitions of PLB, followed by DBE and then 
Combination of both were given with rest interval of 
1 min between each set of exercise. After completion 
of breathing exercises RHR was recorded and patient 
was made to walk again(Walk 2) for 5min and PCI 
was calculated

OUTCOME MEASURES(OM) 

Primary OM: Physiological Cost Index 

Secondary OM: Distance, Speed, Change in HR, 
Walking HR, Resting HR

DATA ANALYSIS

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) software(version 16) at 5% 
significance.Normality of data was assessed using 
Kolmogorov-Smirnov test. Wilcoxon Signed Rank 
test was used for parameters PCI, Speed, Distance, 
RestingHR and WalkingHR as the data were not 
distributed Normally .As the parameter Change in 
HR  was distributed normally, it was  analyzed using 
Paired t Test.

RESULTS

Demographic data of 40 patients included in 
the study were [Mean(±S.D.) Mean (95% Confidence 
interval) and Median (Range)] as follows: Age(years): 
56 (42-60), Height (meter): 1.63(±0.05), Weight(kg): 
55.53(±7.47) and Body Mass Index(kg/m2): 20.36 
(15.77-30.81).

Physiological Cost Index: PCI showed extremely 
significant reduction(p<0.0001) from 0.3177(0.1851-
0.7659)beats/meter in Walk1 to 0.2524(0.0874-
0.5150)beats/meter in Walk2. 

Distance: Distance had increased significantly 
from 286(158.4-336.6)meter in Walk1 to 
308(198.374)meter in Walk2(p<0.0001).

Speed: Speed increased significantly(p<0.0001) 
from 57.2(31.68-67.31)meter/min in Walk1 to 
61.6(39.6-74.8) in Walk2.

Change in Heart rate: It had reduced significantly 
from 18.6087 (±5.873) beats/min in Walk1to 16.05575 
(±6.819)beats/min in Walk2(p=0.0018).
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WHR: There was extrememly significant(p< 
0.0001) reduction in WHR from 100(68.33-126)beats/
min in Walk1 to 93(66.330-120.33) Walk2. 

RHR: RHR reduced significantly(p=0.0083) from 
81.70(56.40-112.80)beats/min in Walk1 to 77.468-
85.232beats/min in Walk2.

DISCUSSION

The results of study showed that there was 
extremely significant reduction in PCI values after 
breathing exercises which was accomplished with 
increase in Distance and Speed and reduction in 
Change in HR, WHR and RHR.

COPD is characterized by airflow Obstruction. 
Static Hyperinflation of lungs fla�ens the Diaphragm 
and reduces the force generating capacity. Dynamic 
hyperinflation or increased End Expiratory 
Lung Volume(EELV) also occurs with increase in 
ventilation during exercise which also reduces the 
pressure generating capacity of the respiratory 
muscles(11). Peripheral muscle dysfunction is well 
recognized disabling feature due to chronic hypoxia 
and decreased activity which manifests itself in 
reduced muscle strength and endurance.There is shift 
from type l to type ll fibres accompanied by reduced 
activation of enzymes involved in oxidative energy 
metabolism(12). Thus, atrophied, weak, fatigable and 
metabolically inefficient lower extremity muscles 
limits exercise capacity in patients with COPD.  

COPD patients reach anaerobic threshold earlier 
and develop lactic acidosis at a higher percentage of 
VO2max, resulting in hyperventilation, further decrease 
in expiration time, alveolar hypoventilation, acidosis, 

hypoxemia, hypercapnia and dyspnea. It also reduces 
exercise capacity of the patient. 

Breathing exercises optimize pa�ern of breathing, 
increase overall ventilation, improves gas exchange, 
hypoxemia, and reduces Dynamic Hyperinflation 
and improves overall capacity to exercise(13). Gail 
reviewed that PLB is associated with reduction 
in respiratory rate and dyspnea by optimizing 
mechanical function of lungs, limiting increase in 
EELV and thus deleterious effects of hyperinflation. 
DBE was associated with increased overall ventilation 
which was due to slower, deeper breathing pa�ern 
rather than exaggeration of abdominal motion(3). 
Ambrosino also found out DBE and PLB resulted in 
improvement in maximal exercise tolerance in COPD 
patients(14).

In PLB active and prolonged exhalation induces 
mouth pressure of 5cm of H2O(15). When lips are closed, 
resistance is imposed on expiratory flow, leading to a 
positive expiratory pressure in the airways(16) which 
prevents collapse of the bronchi upon expiration and 
decrease closing volume and improves inspiratory 
capacity.Reduced dynamic hyperinflation allows the 
inspiratory muscles to work over more advantageous 
part of their length tension relationship and thus 
decreases the elastic work of breathing.

Bianchi found reduction in the end-expiratory 
volume of the chest wall, corresponding with 
less hyperinflation after PLB and increased tidal 
volume(17). Vissera et al also found out that PLB led 
to significant improvement in Inspiratory capacity, 
oxygen saturation and reduction in mean end-tidal 
CO2 tension and breathing frequency(18). 

PLB also promotes a slower and deeper breathing 
pa�ern. Expiratory delay promotes homogenous 
emptying of the lungs, maintaining intrabronchial 
pressure and favouring gas exchange and ventilation. 
This promotes increased pulse oxygen saturation(18) 
and partial pressure of oxygen in blood and decreased 
partial pressure of carbon dioxide. PLB results in 
recruitment of abdominal muscles which lengthens 
diaphragm, improving its tension generating capacity 
leading and increased Ventilation. It facilitates 
expiration by increasing the intra-abdominal 
pressure and by cephalic displacement of diaphragm 
in thorax. 

Diaphragm of COPD patients is associated with 
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loss of myosin content in type l fibres and reduced 
cross sectional area in both type of fibres, reducing 
the maximum force generation capacity.DBE 
is associated with less oxygen consumption as 
compared to spontaneous breathing in patients with 
stable COPD(4). In a study by Jones it was found out 
that mean oxygen consumption was higher during 
spontaneous breathing followed by Combination of 
DBE and PLB, DBE and lastly by PLB in patients with 
moderate to severe COPD(4). 

DBE is also associated with reduction in 
Respiratory rate(3). Slower, deeper breathing results 
in overall improvement in ventilation. This might 
be reflected as decrease in carbon dioxide level or 
improvements in oxygenation. In a study performed 
by Brach et al it was found that overall ventilation 
was increased by 20 % in 3 subjects and unaffected in 
3 subjects by xenon washout methods due to slower 
deeper pa�ern of DBE. There was large increase 
in tidal volume and the regional ventilation was 
unaffected (19).

Thus Breathing exercise led to increase in 
ventilation, oxygen saturation, and partial pressure 
of oxygen and decrease in respiratory rate, End 
expiratory lung volume and Partial pressure of CO2.  

All these factors led to be�er Oxygen supply to 
the working muscles because of which the patients 
were able to walk more distance immediately after 
breathing exercise. This was seen in this study as 
extremely significant increase in Distance and Speed 
after Breathing exercise

CHANGE IN HEART RATE

A significant reduction in Change in HR was 
obtained in Walk2 which was due to Significant 
reduction in WHR and RHR.

HR and speed are correlated linearly with 
oxygen consumption during gait. During exercise, 
as workload increases, cardiopulmonary system 
responds by increasing the HR, RR and stroke 
volume, ultimately increasing the cardiac output to 
meet exercise demands. Breathing exercises increased 
the energy supply to the ventilator and locomotor 
muscles, thus reducing the workload on the heart 
which resulted in less rise in HR during walking i.e 
reduced Walking HR(Walk2).

Heart rate variability (HRV) or degree to which 
HR varies, correlates highly with Autonomic status: 

lower variability correlates highly with sustained 
sympathetic bias and higher variability correlates 
with increased Parasympathetic action. HRV also 
correlates with respiration, where slower and 
rhythmic respiration correlates highly with increased 
HRV and faster, shallower, arrhythmic respiration 
correlates highly with diminished HRV.

Phase between HR and respiration is associated 
with be�er CO2 exchange efficiency producing be�er 
alveolar ventilation and perfusion(16).PLB and DBE 
both reduces respiratory rate and increases Tidal 
volume which might  allow more time for action 
of acetylcholine on muscarinic receptors at the 
Sino-atrial node during exhalation thus increasing 
the parasympathetic output and hence increasing 
the HRV and decreasing the RHR. Thus there was 
reduction in Change in HR which also helped in 
reducing the PCI in Walk2 after breathing exercise.

FUTURE RESEARCH 

In future studies can be carried out for effect 
of Breathing Exercises on other Activities of Daily 
Living such as Eating, Bathing etc. The limitation of 
this study is small sample group and lack of a control 
group which can be considered in future.

CONCLUSION

The Study concludes that Breathing exercises 
reduces the Physiological Cost Index in patients 
with COPD and thus improves their Functional 
performance.
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ABSTRACT

Knee osteoarthritis (OA) is one of the major causes of pain and physical disability. The biomechanical 
changes also affect gait of a person, increasing disability which reduces quality of physical performance 
thus influencing the life style of an individual. The present study has been designed to investigate the 
relationship between different grades of knee osteoarthritis and parameters of gait in patients with 
knee Osteoarthritis. 40 patients (80 knees) were screened on the basis of inclusion and exclusion criteria. 
The subjects were divided into four groups depending upon the four grades according to Kellgen and 
Lawrence Scale for different grades of osteoarthritis on the basis of radiographs. The subjects were then 
investigated for both the knees. The gait was assessed using step length, stride length, degree of toe 
out and gait speed as the parameters. Coefficient of correlation was used to investigate the relationship 
between grades of knee OA and gait. Findings of the study suggested a statistically significant negative 
correlation between progressive grades of OA and step length, stride length and gait speed (r=-0.7, p< 
0.0001; r=-0.7, p< 0.0001, r=-0.7, p< 0.0001 respectively) however,  positive correlation with degree of 
toe out(r=0.6, p< 0.0001). Thus step length, stride length and gait speed decrease with an increase in the 
grade of knee OA; however degree of toe out increase with an increase in the grade of knee OA. It is 
therefore recommended that the assessment of patients with knee OA in clinical practice should include 
measurements of gait parameters as well to identify the early gait alterations and thus preventing the 
deterioration of gait and progression of osteoarthritis.

Keywords: Osteoarthritis, Gait

INTRODUCTION

Osteoarthritis (OA) is a degenerative joint 
disease that affects an increasing proportion of the 
population.1-3 Osteoarthritis (OA) is defined as “A 
heterogeneous group of conditions that lead to joint 
symptoms and signs which are associated with 
defective integrity of articular cartilage, in addition to 
related changes in underlying bone at joint margins”.4 
It is characterized by both degeneration of articular 
cartilage and simultaneous proliferation of new 
bone, cartilage, and connective tissue.5 Knee is the 
most common site for Osteoarthritis.6 Mechanical 
loads placed upon the joint during walking have 
been related to the progression of knee OA.7,8 Knee 
Osteoarthritis (OA) is the third most common 
diagnosis made by general practitioners in older 
patients9 and is the most common arthropathy 
to affect the knee6,10. Global increase in ageing 
population and the rising prevalence of life style 
disorders like osteoarthritis is coming up as a 

challenge for the future. About 25% of adults aged 
>55 years experience significant knee pain; half of 
these have radiographic changes of Osteoarthritis 
and a quarter have significant disability11. Risk factors 
for knee OA include ageing,1, being overweight,13 
prior knee injury14 and a positive family history15. The 
physically demanding occupations16, a history of joint 
trauma and menisectomy17 are the other factors most 
commonly associated with osteoarthritis. Knee OA 
is 2–3 times more prevalent in females than males18 
and females have two times the risk of developing 
bilateral knee OA19. In people at risk, local mechanical 
factors such as misalignment, muscle weakness, 
or alterations in the structural integrity of the joint 
environment (such as meniscal damage) facilitate 
the progression of the disease. Loading can also be 
affected by obesity and joint injury, both of which 
can increase the likelihood of developing OA or 
experiencing its progression. Obesity is most strongly 
linked to OA at the knee joint 20. 
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Pain on walking, stiffness of the joint and difficulty 
with steps and stairs are the major symptoms. The 
physical signs depend on the distribution and severity 
of the osteoarthritis within the joint. Wasting of the 
quadriceps muscle, bony swelling, and tenderness 
on and around the joint line, painful limitation of 
full flexion and course crepitus are the usual signs. 
According to the American College of Rheumatology 
2007 the clinical criteria for knee osteoarthritis 
includes knee pain plus presentation of at least five of 
the following: age>/ 50 years, morning joint stiffness 
that usually resolved within 30 minutes, crepitus with 
motion of knee, bony tenderness, bony enlargement 
or no palpable warmth of synovium.21  

 Radiographic grading scales are commonly used 
in the epidemiologic and clinical studies to estimate 
the severity of osteoarthritis. OA is often graded on 
radiographs according to the criteria of Kellgren and 
Lawrence. According to which grade 0 is normal 
radiographs, grade1 means doubtful narrowing of the 
joint space and possible osteophytes, grade 2 means 
definite osteophytes and absent or questionable 
narrowing of the joint space, grade 3 means moderate 
osteophytes and joint space narrowing, some sclerosis 
and possible deformity; and grade 4 indicates large 
osteophytes, marked narrowing of joint space, severe 
sclerosis and definite deformity.22 

Patients with knee pathologies assume gait 
alterations and their walking speed is also different in 
relation to a healthy person. The commonly assessed 
parameters of gait are step length, stride length, 
degree of toe out and gait speed; as assessment of 
these parameters doesn’t require any special or costly 
equipment. Step length is the linear distance between 
the two successive points of contact of the opposite 
extremity23. Normally this distance is 35 to 41 cm (14 
to 16 inches). Stride length is the linear distance in the 
plane of progression between two successive points 
foot-to-floor contact of the same foot. The stride 
length is normally about 70 to 80 cm (27.5 to 32.3 
inches)24. Degree of toe out represents the angle of 

foot placement and may be found by measuring the 
angle formed by each foot’s line of progression and a 
line intersecting the centre of the heel and the second 
toe. The angle normally is about 50 to 180 from the line 
of progression of each foot during stance and gait24. 
The present study has been designed with the aim of 
finding out the gait alterations in osteoarthritis. Thus, 
to find out the various changes in gait parameters 
with the increasing grade of osteoarthritis.

METHODOLOGY

It was an observational study. 40 (males 
and females), age 40-85 years, with radiological 
evidence of grade 1, 2, 3 or 4 knee OA (Kellgren and 
Lawrence Scale) 22 from the University OPD, Punjabi 
University, Patiala & Geriatric OPD, Model Town, 
Patiala constituted the population of the study. They 
should be not using any orthosis or assistive device 
to ambulate. Examination was divided into two 
steps; firstly subjects were divided into four groups 
according to Kellgen and Lawrence Scale for different 
grades of OA on the basis of radiographs by an expert 
radiologist from the radiographic images and was 
graded as; grade1 - doubtful narrowing of the joint 
space and possible osteophytes, grade 2 – definite 
osteophytes and absent or questionable narrowing of 
the joint space, grade 3 - moderate osteophytes and 
joint space narrowing, some sclerosis and possible 
deformity; and grade 4 indicates large osteophytes, 
marked narrowing of joint space, severe sclerosis 
and definite deformity. Secondly the parameters of 
gait were calculated. The medium for the imprints 
was applied to the sole of both the feet. The patient 
was then told to walk with a normal and comfortable 
speed over the designed pathway. The impressions 
of the footprints were taken on the brown paper and 
after that the step length, stride length and degree of 
toe out was measured. The data was analyzed using 
Microsoft Excel 2007 and GraphPad Software. The 
results are presented in graphs.

DATA ANALYSIS: GRADES OF KNEE OSTEOARTHRITIS AND GAIT PARAMETERS

Table 1.1 :  Mean and Standard deviation of gait parameters 
STEP LENGTH STRIDE LENGTH DEGREE OF TOE OUT GAIT SPEED
MEAN SD MEAN S D MEAN SD MEAN SD

GRADE 1 38.88 1.90 77.41 3.24 11.88 1.61 0.25 0.04
GRADE 2 37.50 2.21 75.57 4.18 10.73 1.66 0.20 0.05
GRADE 3 31.23 2.61 63.84 4.68 15.84 2.92 0.13 0.02
GRADE 4 30.72 2.72 62.81 4.49 16.9 2.21 0.13 0.01
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 Graph 1.2: Correlation between Grades of Knee 
Osteoarthritis and Step Length

Graph 1.3: Correlation between Grades of Knee 
Osteoarthritis and Stride Length

Graph1.4: Correlation between Grades of Knee 
Osteoarthritis and Degree of Toe out

Graph 1.5: Correlation between Grades of Knee 
Osteoarthritis and Gait Speed

DISCUSSION

Knee osteoarthritis (OA) is one of the major 
causes of pain and physical disability 25,26. It is the 
fourth leading cause of disability and is the third most 
common diagnosis made by general practitioners 27. 
The biomechanical changes occurring at knee may 
also leads to alteration of the gait and functional 
activity of an individual, thus overall quality of life. 
The present study has analyzed the relationship 
between progressive grades of knee osteoarthritis 
and gait in people with Knee OA.

Analysis to investigate relationship between 
progressive grades of knee osteoarthritis and gait 
parameters was done using coefficient of correlation. 
The assessed parameters of gait were step length, 
stride length, degree of toe out and gait speed. These 
were chosen as measurement of these parameters 
doesn’t require any special or costly equipment and 
thus to make the study cost effective. The correlation 
analysis established a statistically significant negative 
correlation between progressive grades of OA and step 
length, stride length and gait speed (Graph1.2, 1.3, 1.5); 
and a statistically significant positive correlation with 
degree of toe out (Graph 1.4). Thus, the step length, 
stride length and gait speed significantly decreased 
with the increase in grade of the OA; however, degree 
of toe out significantly increased with the increase in 
the grade of OA. The results may be a�ributed to the 
increased knee adduction moment occurring at the 
knee joint with increase in the grade of osteoarthritis 
which increases the mechanical loading on the knee 
joint thus reducing the speed of gait, step length, and 
stride length. The knee adduction moment (KAM) 
indicates the medial compartment loading of the knee 
joint and has been associated with the development 
and progression of OA 7,8. Some studies have reported 
a greater knee adduction moment in patients with 
more severe OA than those with less severity 7,28,29,30. 
Increased degree of static varus alignment measured 
by means of radiographs is associated with increased 
OA severity30, development and progression 30,31,32, and 
is correlated with Knee adduction moment (KAM) 7. 
Similar results were found by Chen et al., 2003 who 
in their study investigated the gait parameters in 
patients with OA knee and found slower walking 
velocity, lower cadence, shorter step length, longer 
stride time, and longer double-support time.33 

The observed increase in degree of toe out may be 
a�ributed to changing load distributions at knee joint 
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with increase in severity. The distribution of loads 
transferred through medial and lateral compartments 
during walking can be estimated by the external 
knee adduction moment and a higher external knee 
adduction moment indicates greater loads in medial 
than in the lateral compartment which may lead to 
varus deformity at knee and pronation at foot thus 
medial arch fla�ening and increased degree of toe out 
is observed with progression of OA. Similar results 
were found by Jenkyn et al., 2008 who in their study 
concluded that there is tendency of toe-out gait in 
patients with medial compartment knee osteoarthritis 
as it may transforms a portion of the adduction 
moment into flexion moment in early stance phase, 
suggesting that load is partially shifted away from the 
medial compartment to other structures.34

CONCLUSION

Gait parameters are influenced with the increasing 
grades of the knee osteoarthritis. With the increase in 
the grade of knee osteoarthritis, step length, stride 
length and gait speed decreased, however, degree of 
toe out increased

Therefore; exercises for preventing and 
correcting gait parameters should be incorporated 
in physiotherapy treatment protocols in the 
earlier grades of knee osteoarthritis to prevent the 
deterioration of gait.
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ABSTRACT

Introduction: Hypertension is a serious public health problem and is a common cause of mortality 
worldwide. Borderline hypertension is the “gray zone” where an individual’s blood pressure is neither 
clearly normal, nor high enough to mandate antihypertensive treatment. In recent years, resistance 
exercise has gained widespread acceptance in exercise prescription and has become an integral 
component of cardiopulmonary rehabilitation programs. The purpose of the present study is to 
evaluate the effect of resistance exercise on acute cardiac responses in normotensives and in borderline 
hypertensives. 

Methodology: 50 subjects(mean age of 26±3.16 years) diagnosed and referred by physician as 
normotensives and borderline hypertensives were included in the study. Subjects were categorized 
in two groups: normotensives(n=25) and borderline hypertensives(n=25). Each subject was evaluated 
for strength using 10RM value. Resistance exercises for upper limb (biceps curl) and lower limb (knee 
extension) were performed with both the groups. Outcome measures of blood pressure, heart rate, mean 
arterial blood pressure and rate pressure product were recorded with pre and post intervention.

Results: Significant average differences in outcome measures of blood pressure(t=1.63, p<0.05), heart 
rate(t=2.10, p<0.05), mean arterial blood pressure(t=5.46, p<0.05) and rate pressure product(t=3.20, 
p<0.05) existed between groups

Conclusion: The findings of the study indicate that resistance exercise has a potential effect on lowering 
the blood pressure in borderline hypertensive patients which could be investigated further. 

Keywords: Borderline hypertension, resistance exercise, heart rate, blood pressure, rate pressure product, mean 
arterial blood pressure.

INTRODUCTION

Hypertension is the serious health problem.1 It is 
an independent risk factor for atherosclerosis, leading 
to heart infarction and cerebral stroke.2 

Among types of hypertension, borderline 
hypertension is the “gray zone” where the value 
of blood pressure neither clearly normal, nor high 
enough to mandate antihypertensive medications. 
The systolic blood pressure ranges from 120-139 
mmHg and diastolic from 80-89 mmHg.3

According to a recent analysis by National Health 

and Nutritional Examination surveys (NHNES), the 
number of borderline hypertensive patients are 
huge as 31% over the age of 20 years, and among 
them approximately 15 percent deaths occurs due to 
coronary heart disease.4,5

The etiology of hypertension is not fully 
elucidated, but evidence indicate that factors such 
as genetics, physical inactivity, overweight, excessive 
intake of sodium and alcohol contribute in the 
development of high blood pressure.6

Although, blood pressure can be lowered 
pharmacologically, there are multiple reasons, 
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ranging from physiologic to societal, why blood 
pressure control is not be�er. Dividing into three 
general categories: 1.Patients are no longer compliant 
with the treatment regimen so the dropout rates are 
high which range from 11 to 15 percent in first year, 
16 to 25 percent in second year and by end of two 
years it remains as 25 to 33 percent 2.One third of 
patients maintain inadequate follow up schedules. 3. 
One third of the patients are non-compliant with the 
medication regimen.7-9

The nonpharmacological methods such as 
regular physical exercise is the main intervention 
in prevention of high blood pressure in adults with 
normal blood pressure as well as in hypertensive 
patients. Studies have proved that aerobic 
exercise causes improvement of neuro-hormonal 
abnormalities and reduces endothelial dysfunction 
which leads to reduction in blood pressure. Most of the 
physical activities involves both dynamic and static 
contractions and aerobic and anaerobic metabolism. 
The dynamic aerobic exercise (endurance exercise) 
imposes mainly volume load on the cardiovascular 
system by means of increase in oxygen uptake, cardiac 
output, heart rate, progressive increase in systolic 
blood pressure, with slight decrease in diastolic blood 
pressure results in decrease in peripheral vascular 
resistance whereas heavy dynamic-resistance 
exercise (resistance exercise) such as lifting weights 
is performed, the cardiovascular responses are a 
combination of the responses that occur during both 
dynamic aerobic exercise and isometric exercise, 
reflecting a combined volume and pressure load.10  
Resistance exercise has greater anaerobic component 
when performed lifting heavy weights with long rest 
periods, while lifting light weights with short rest 
periods imposes a greater aerobic component to the 
workout, upper body resistance exercise produces 
substantially higher heart rate and blood pressure 
than with the lower body. The well documented 
lowering of exercise heart rate and systolic blood 
pressure with exercise helps to explain the improved 
exercise capacity.10-14

To determine the cardio protective effects 
different components such as systolic and diastolic 
blood pressure, heart rate and rate pressure 
product plays a major role. These effects occur as 
a result of chronic adaptation or in acute responses 
of cardiovascular variables after a single bout of 
resistance exercise leading to decrease in systolic 

blood pressure, diastolic blood pressure and resting 
heart rate15,16 the product of systolic blood pressure 
and heart rate termed as rate pressure product or 
double product which directly measure myocardial 
oxygen consumption in healthy subjects, increase in 
double product have different implications depending 
on whether this increase is due to a rise in heart rate, 
or a rise in systolic blood pressure.17  While aerobic 
exercise is widely recommended as a preventative 
and therapeutic strategy, resistance-style training is 
becoming more popular, but less well studied with 
respect to its effects on blood pressure and arterial 
mechanical properties in this context. 

METHODOLOGY

Study design:  A comparative study

Sources of data: A minimum of 50 samples 
were selected from A.J. Hospital and Research 
Centre, Mangalore and Laxmi Memorial College 
of Physiotherapy. The subjects were diagnosed 
and referred by the physician as normotensive and 
borderline hypertensives. The purpose of the study 
was explained to all the subjects and informed consent 
was taken from each subject prior to resistance 
exercise. Subjects were categorized in two groups. 

- Group A: normotensives (n = 25)

- Group B: borderline hypertensives (n = 25)

Sampling technique: Simple random sampling 

Study design: Both females and males included 
in the study with the age group of 21 to 31 years.
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Individuals with blood pressure 120/80 mmHg 
and those who were diagnosed as borderline 
hypertensives with blood pressure 130-139/80-89 
mmHg, and not going under any kind of physical 
activity taken into consideration.

However, patients with any other cardiac 
conditions, musculoskeletal disorders, hypertensive 
patients with blood pressure more than 140/90mmHg, 
patients on antihypertensive drugs and smokers were 
excluded.

Subjects then instructed to perform a warm up 
consisting of 5 minutes of static stretching and a set 
of light resistance exercise. Pretest measurements 
of blood pressure, heart rate, rate pressure product, 
mean arterial blood pressure was done. At this point 
each subject was evaluated for strength using a 
10RM value. Additional weight progressively added 
through 3-5 trials until the subject could no longer 
perform the lift for 10 repetitions.

Each subject performed 3 sets of upper limb 
exercise (Biceps brachii curl) and lower limb exercise 
(knee extension) using free weights followed by 30 
second rest between the sets. The load was assigned 
at 50% of the estimated 1RM for 15 repetitions. 
Immediately following the completion of sets subject 
was asked to sit in a quiet room. Measurements 
of blood pressure, heart rate, mean arterial blood 
pressure, and rate pressure product was taken 
immediately, after 5 minutes, and 15 minutes after 
the exercise. 

RESULTS

• Pre and post comparison is done with the help of 
paired t-test

• Between group  comparison is done by unpaired 
t-test

• A statistical test is said to be significant  if p-value 
of the test is <0.05

Table 1: Pre- post comparison for Group A:

Average improvements in BP, HR, MABP, and 
RPP were recorded as 3.2, 1.12, 1.052, and 332.8

Group-A
Average 
impro-
vement

t-value p-
value result

Blood 
pressure 3.2 2.873685

0.000 P<0.05 
sig

Heart 
rate 1.12 4.80196 0.000 P<0.05 

sig

Mean 
arterial
Blood 
ressure

1.052 2.847364
0.000 P<0.05 

sig

Rate 
pressure 
product

332.8 4.051361
0.000 P<0.05 

sig

Table 2: Pre- post comparison for Group B:

Average improvements recorded as 5.48, 2.48, 
3.956, 709.44

Group-B
Average 
impro-
vement

t-value p-
value result

Blood 
pressure 5.48 6.532456

0.000 P<0.05 
sig

Heart rate 2.48 4.112067 0.000 P<0.05 
sig

Mean 
arterial
Blood 
ressure

3.956 10.35914
0.000 P<0.05 

sig

Rate 
pressure 
product

709.44 8.433377
0.000 P<0.05 

sig

Table 3: Comparison between Group A and 
Group B:

Comparison between Group A and Group B 
shows p<0.05

The average difference more is considered to be 
be�er.

Average 
difference
(B)

Average 
diffe-
rence 
(A)

t- 
value

p-
value result

Blood 
pressure 5.48 3.2 1.635372 0.109 P<0.05 

sig
Heart 
rate 2.48 1.12 2.103205 0.041 P<0.05 

sig

Mean 
arterial
Blood 
pressure

3.956 1.052 5.465255 0.001 P<0.05 
sig

Rate 
pressure 
product

709.44 332.8 3.20333 0.002 P<0.05 
sig
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DISCUSSION

Previous work of resistance exercise 
demonstrated changes in blood pressure for different 
body segments in normotensives and borderline 
hypertensive patients.

Present study extends the correlation between 
hemodynamic predictors such as heart rate, blood 
pressure, mean arterial blood pressure, and rate 
pressure product in normotensives and in borderline 
hypertensive patients after a single bout of resistance 
exercise. The effect of resistance exercise on recovery 
blood pressure is not well understood compared 
to aerobic exercise. It has not been the first choice 
for physical activity but should be incorporated 
into a training program since this promotes cardiac 
responses within safe limits. Present study also seems 
to produce modest and safe improvement on acute 
cardiac responses in both the groups.

The overall effect of present resistance training 
was an average improvement of blood pressure, 
5.48mm Hg (P<0.05) in group B compared to an 
average improvement of  blood pressure, 3.2mm Hg 
(P<0.05) in group B which goes in accordance with 
the studies where after an acute resistance training 
session induces post exercise hypotension in healthy 
and hypertensive individuals (Cardoso et al.,2010) 
and this effect occur in both systolic and diastolic 
blood pressure measurements (Fisher et al.,2001), also 
showed an average improvement of mean arterial 
blood pressure of 3.956mm Hg(P<0.05) in group B 
compared to 1.052mm Hg(P<0.05) in group A. There 
is a post-exercise trough in blood pressure associated 
with the sudden termination of heavy resistance 
weight training with systolic and diastolic pressures 
dropping more than 20 mmHg below normal resting 
levels (Hill et al.1989.)

At the onset of resistance exercise, the vascular 
component of active muscles increases by dilation of 
local arterioles due to local factors which is related 
to tissue metabolism that acts directly on smooth 
muscles arterioles and sphincters. This in turn adjusts 
muscle’s metabolism needs and force output. Decrease 
in oxygen supply to tissues and accumulation of 
metabolites causes stimulation of vasodilatation 
in cardiac and skeletal muscles, accompanied by 
increase in blood flow, nitric oxide, carbon dioxide, 
acidity and adenosine.18-23 Presence of nitric oxide 
serves as an important molecule to facilitate dilation 

of blood vessels and decrease vascular resistance, 
deficiency of which causes clinical hypertension.24-27

Heart rate showed an average improvement of 
2.48 bpm(P<0.05) from group B compared to 1.12 
bpm(P<0.05) in group A which goes in accordance 
with the study of circuit weight training at an 
estimated 40 to 60% of maximal voluntary contraction 
yielded lower peak heart rates and systolic blood 
pressures (Vander et al.,1986). If there is  increase in 
heart rate during resistance exercise sets observed 
in normotensive group than it is associated with a 
stimulus on mechano and metabolic receptors in 
skeletal muscle, promoting sympathetic discharge on 
the cardiovascular system, and direct effect of plasma 
adrenalin on the heart.28

An average improvement of rate pressure 
product seen as 709.44(P<0.05) in group B compared 
to 338.2(P<0.05) in group A. The lower peak rate 
pressure product during lifting suggest that 
myocardial oxygen demand is less during dynamic 
resistive lifting than during treadmill (Featherstone 
et al., 1993) because it has limited time for the heart 
rate and systolic blood pressure to respond during 
one repetition.

 Normally, heart rate response is lower during 
low to moderate resistance exercise compared 
to aerobic and may not truly reflect stress on 
myocardium, rather it is potential elevation in systolic 
blood pressure and may contribute to increase in 
rate pressure product. Lower the heart rate limit, 
lower will be the rate pressure product.29 According 
to one of the study findings the decrease in heart 
rate is mediated by both branches of the autonomic 
nervous system. Initial decrease is mediated by 
parasympathetic reactivation and later continued as 
sympathetic withdrawal. In this context it implies 
that resistance exercise increases vagal tone more 
than parasympathetic modulation.30, 31

CONCLUSION

From the present study it was concluded that 
resistance training produced improvement in 
acute cardiac responses in both normotensive and 
borderline hypertensive groups but when compared, 
average improvement was more significant in 
borderline hypertensive group thus can be included 
in the management of hypertension.
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FUTURE RECOMMENDATION

• Long term studies are needed to delineate 
the role of acute and chronic resistance exercise in 
achieving healthy levels of resting blood pressure in 
borderline hypertensive patients.
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ABSTRACT

Background: Obstetric brachial plexus injury (OBPI), is unfortunately a common injury in newborn 
children. Incidence varies between 0.15 and 3 per 1000 live births in various countries. Although 
spontaneous recovery is known, there is a large subset which does’t recover and needs proper 
intervention. Objective: This case report describes the use of adding electrical stimulation at the 
level of nerve branch in order to improve the motor and functional  performance of a OBPI patient. 
Case description: The child sustained shoulder dystocia during birth, Mother was taught to do few 
stretching exercise, no improvement found so parents decided to take regular Physiotherapy. During 
initial assessment at 5th month, patient had major motor weakness at elbow,forearm and wrist. MRI 
was done which revealed C6-C7 nerve root avulsion injury, Neurologist advised to take Physiotherapy 
for 3months.Patient received electrical stimulation(ES) for muscles such as deltoid,supraspinatus,bice
ps,wrist & finger extensors and inaddition to this patient received ES at nerve branch level of brachial 
plexus and stretching exercises & facilitatory techniques for five days/ week to activate the targeted 
muscle groups. Results: The patient was assessed every three months until the age of 2 years with 
Toronto active movement scale of clarke and curti & The Mallet score for motor and functional activities 
respectively. The patient showed good prognosis. Conclusion: Nerve branch electrical simulation in 
adjunct to conventional treatment improves the motor and functional activity of OBPI patient. The 
author concludes that physical therapy may have an important role in the management of OBPI.

Keywords: Obsterics brachial plexus injury, Nerve branch stimulation,Toronto active movement scale,
Mallet score.

INTRODUCTION

Obstetric brachial plexus injury (OBPI), 
also known as birth brachial plexus injury, is 
unfortunately a common injury in newborn children. 
Obstertrics brachial plexus injury is a paralysis 
involving the muscles of the upper extremity that 
follows mechanical trauma to spinal roots of C5 
to T1 during birth.1Incidence varies between 0.15 
and 3 per 1000 live births in various countries.1 

Spontaneous recovery is reported, but varies from as 
high as 90% to as low as 30%.1,2-9   Foetal cause includes 
Macrosomia,Breech presentation.10  Maternal causes 
includes Diabetes in pregnancy, Shoulder dystocia, 
Small stature/cephalopelvic disproportion, Primi or 
multiparity, Prolonged second stage of labour.10

The generally accepted mechanism in cases of 
shoulder dystocia is traction to the neck caused by pull 
of the obstetrician's hand or instruments like forceps or 
vacuum. The neck on the side of the anterior shoulder is 
stretched and causes a "strain" on that side of brachial 
plexus, causing a varying degree of injury.11  

There are three different kinds of lesions

• Neuroma in continuity: This represents a 
postganglionic rupture, i.e. a Sunderland type 2, 3 
or 4 injury which is healed with fibrosis and some 
axons may be a�empting to go across the scar tissue. 
Occasionally, it is a conducting neuroma with useful 
function.

• Rupture: This is a postganglionic 
neurotomesis, i.e. Sunderland type 5 causing a 
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separation of proximal and distal ends often bridged 
by scar tissue.

• Avulsion: This is a preganglionic 
lesion showing avulsed ganglia in the neck or a 
pseudomeningocoele.12-21

The symptoms of OBPI involve muscle atrophy 
and vasomotor and tropic changes.33  Clinical 
examination and electrophysiological findings can 
give adequate evidence of the status of the plexus and 
the indication for surgery.13-21  CT myelography,MRI 
was the gold standard to decide on root avulsion in 
adult palsy.13-21

It was generally agreed that a lack of antigravity 
biceps function at 3 months is an indication for 
surgery in C5C6+/–C7 lesions.22 In cases where there 
is visible biceps contraction but triceps co-contraction 
preventing elbow flexion, or biceps being 2+ but not 
really 3, etc., we can wait and watch with/without 
botox to triceps up to 6months.22 Conventional 
treatment such as physiotherapy & occupational 
therapy also plays an important role.22 Primary or 
secondary surgeries is also performed.22

Objective: This case report describes the use of 
adding electrical stimulation at the level of nerve 
branch in order to improve the motor and functional  
performance of a OBPI patient. 

Case Description- History & System Review:

The case study is of an infant who had obstetrics 
brachial plexus injury.After ge�ing the wri�en 
consent form signed by the parent the infant was 
included in the study.The infant was 5 month with 
very few movement available at left shoulder,elbow 
and no movement at wrist and fingers.The mother 
had secondary infertility, she underwent treatment 
for her hormonal disturbances for nearly two years, 
after which she conceived & she did’t had a pleasant 
pregnancy. As she had blood spo�ing through 
vagina, she was asked to take bed rest from 45th day 
of her pregnancy. The mother had a normal vaginal 
delivery, during which the child sustained shoulder 
dystocia. Child  had a birth weight of 4 kg,The child 
was taken to a nearby renowned hospital at the 
end of 1month, where the mother was taught to do 
few exercise, which includes wrist & finger flexors 
stretching; passive movements for all shoulder & 
elbow movements. The mother did that for 5 months, 
no improvement was observed, so the Parent’s decided 

to take regular Physiotherapy. After initial assessment 
at Amar Jyoti Institute of Physiotherapy, Patient was 
referred to neurologist, followed by which MRI was 
done which revealed C6 -C7 nerve root avulsion 
injury. Neurologist advised to take Physiotherapy 
for 3 months. The infant took physiotherapy 
treatment 5 days/week. Gained antigravity biceps 
function which is the good indicator for C5C6+/ -C7 
nerve root recovery, neurologist advised to continue 
Physiotherapy. Patient continued physiotherapy for 2 
years. Every 3 months child was assessed with Toronto 
active movement scale & mallet score, which showed 
improvement in motor & functional activities. Child 
was also assessed with NCV & EMG studies at the 
end of 1 year & 2 year which showed improvement in 
nerve conduction velocity & in muscles recruitment.

INTERVENTION

Patient received electrical stimulation to prevent 
muscle atrophy & to increase limb awareness.24,25 
Muscles such as deltoid,supraspinatus,biceps,supin
ator,wrist & finger extensors and in addition to that 
at nerve branch of  brachial plexus i.e.at axilla(Fig 1) 
is stimulated. Indirect method of stimulation23 given 
where inactive electrode placed at nape of the neck & 
active electrode at therapist index finger at MCP level 
& index finger of therapist in turn placed on motor 
points of muscles & at nerve branch of brachial plexus. 
Patient position for nerve branch of brachial plexus 
stimulation is shoulder abducted to 900,externally 
rotated, elbow flexed to 900. Intermi�ent Galvanic 
current at pulse duration 100ms, rectangular pulse, 
30 maximal muscle contraction in groups of 10 with 
1 min rest in between groups, 90 moderately strong 
contraction for nerve stimulation & 1 min interval 
between groups of 30 contractions23.

Stretching exercises for wrist & finger flexors is 
provided to increase joint flexibility.

Passive movement for shoulder & elbow given 
to prevent stiffness. It is given at a frequency of 2-
3times/day; 10 repetition in all motion.24 Advised 
Night splint to prevent further deformities or to 
initiate movements24,25

Early motor training reinforced to encourage 
effective movements and to prevent any substitute 
movements.24Active movements and strengthening 
are facilitated through age appropriate developmental 
activities initially in Gravity eliminated positions 
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and advanced to Against gravity positions.24 While 
facilitating motor behavior, Concentrated on short 
leverage, eccentric contraction then concentric 
contraction. Tactile stimulation is provided by using 
different textured materials, vibration and brushing 
techniques to increase the sensory awareness of 
the affected arm.24,25 Joint compression and weight 
bearing exercises added to facilitate proprioceptive 
input and isometric muscle cocontraction.24,25

Encouraged bimanual activities to prevent the 
neglect of the involved extremity which will lead to 
further complications or deformities and to prevent 
disuse.24,25Strength and coordination are increased  
actively by using a variety of developmentally 
appropriate activities and specific functional skills.24,25  

The activities of daily living and the fine movements 
are facilitated.24,25

Figure 1: Nerve branch of brachial plexus 
stimulation. Figure 2:extensor digitorum 
musclestimulation

OUTCOME

The infant was assessed with Toronto active 
movement scale of clarke and curti26 & The Mallet 
score. 27

      Toronto active movement scale of clarke and 
curti 

With gravity eliminated:

No contraction - Grade 0
Contraction without movement - Grade 1
Movement <1/2 of ROM - Grade 2
Movement >1/2 of ROM - Grade 3
Full movement - Grade 4
Against gravity:
Movement <1/2 of ROM - Grade 5
Movement >1/2 of ROM - Grade 6
Full movement - Grade 7 

Mallet score: grade 1- no movement; grade 4- 
normal movement.

Table 1: Upper extremity evaluation by Toronto 
active movement scale.

MOVEMENT

Age of infant

5 
months

8 
months 1 year 2year

Elbow 
flexion(Biceps)

Grade 
1 Grade 4 Grade 

6
Grade 
7

Wrist & finger 
extension

Grade 
0 Grade 1 Grade 

3
Grade 
6

Extensor 
indices

Grade 
0 Grade 3 Grade 

5
Grade 
6



 152       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             153  

Table 2: Upper extremity functional evaluation by Mallet score.

Movements
Age of month

5 months 8 months 1 year 2year

Shoulder abduction Grade 1 Grade 2 Grade 3 Grade 4

External rotation Grade 1 Grade 1 Grade 2 Grade 4

Hand to head Grade 1 Grade 1 Grade 2 Grade 4

Hand to back Grade 1 Grade 1 Grade 2 Grade 3

Hand to mouth Grade 1 Grade 1 Grade 2 Grade 4

DISCUSSION

OBPI has seen a renaissance since the 1980s. 
Amongst the roots C5,C6  is most commonly injured. 
In a study by Gilbert et al, C5, C6 was damaged in 
46.5% and C5, C6, C7 in 28.9%. All roots were damaged 
in 24.5% of which almost all were avulsions.28 Our 
subject had C6-C7 brachial plexus injury.

It is agreed that expert consultation in neonates 
gains more importance, early diagnosis and follow-
up and the need for quick decision about treatment 
is mandatory. For making quick reliable decision 
Mallet's score and the Toronto AMS are used in this 
study. Capek et al. had concluded that both these 
scores are reliable for documenting upper extremity 
function in OBPI patients.29

Oakfor et.al. suggested that electrical 
stimulation may be preferred to conventional 
approach in the course of rehabilitation for an early 
resolution of function in Erb’s paralysis. Facilitated 
psedoneurofibrils formation/collateral conduction is 
observed due to electrical stimulation.30

Zhou J et al, used Nerve and muscle electrical 
facilitation techniques to treat the brachial plexus 
injury.  The stimulation can excite the denervated 
muscles, speed up the regeneration of nerves, and 
make the function of nerves be�er by activating the 
central nervous system. The long-term treatment 
of low-frequency electrical therapy help the motor 
center to stimulate the paralysed muscle and recover 
from the peripheral nerve injuries. Their research 
shows that comprehensive rehabilitation is sure to 
promote the nerve regeneration, prevent muscular 
atrophy, and extend the muscle strength and range 
of every joint including shoulder, elbow, wrist and 

fingers.31

The study aimed at stimulating brachial plexus 
at axilla level as

• There is Low threshold limit of skin in axilla 
& low impedence level.32

• It is an effective site which is chosen by 
anesthetist for axillary block.32 

•  Chosen by anesthetist to find out the nerve 
root with stimulator.32  

• Stimulation at this point provides Maximum 
effect to improve distal and proximal neuronal firing 
rate.33, 34

• For upper extremity pain modulation, 
axilla is chosen for percutaneous implantation of 
electrodes.36,37 

Hence the author suggest to choose this site for 
nerve branch stimulation.

Limitation of this study: It did not target at 
nerve branch stimulation alone, moreover the study 
targeted at all possible ways to recover the patient.

CONCLUSION

The study concludes that electrical stimulation 
at nerve branch level in adjunct to conventional 
physiotherapy will helps in the resolution of upper 
extremity function and gaining early active movement 
especially biceps & wrist and finger extensors which 
are the predictors of prognosis in infantile brachial 
plexus lesion.

The author recommends to include nerve branch 
electrical stimulation into rehabilitation of children 
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with brachial plexus injury and also recommends 
to conduct a randomised controlled trial in OBPI 
children using these treatment stratergies.
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ABSTRACT

Background: We aim to investigate whether the direct application of pressure by sphygmomanometer 
has any effect on spasticity levels in post stroke hemiplegic patients.

Materials and Method: We studied 30 patients who sustained first ever ischemic stroke. Patients were 
randomly allocated to the “Direct application of pressure through sphygmomanometer group” and 
“Control Group”. After relaxing in a supine posture for 10 min, subjects received the interventions for 
10 min with rest intervals. The Modified Ashworth Scale scores were recorded before and immediately 
after each intervention.

Results: Both the DAPS group and the Control  group showed no significant changes in Modified 
Ashworth Scale scores between the groups but there was a significant decrease in spasticity levels 
within the DAPS group. The Groups had an immediate reduction in the tone till the time therapy is 
given, but after the pressure is removed, there was again increase in the tone of the muscles of upper 
limb.  

Conclusion: The direct application of pressure by sphygmomanometer had no change in the levels of 
spasticity in post stroke hemiparesis patients.

Keywords: Modified Ashworth Scale; spasticity; sphygmomanometer, pressure.
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INTRODUCTION

Stroke is an event caused by the interruption of 
the blood supply to the brain, usually because a blood 
vessel bursts or is blocked by a clot. This cuts off the 
supply of oxygen and nutrients, causing damage to 
the brain tissues.1 It is a major public-health burden 
worldwide.2 

Damage to the pyramidal tract and its 
accompanying para-pyramidal (corticoreticulospinal) 
fibers gives rise to the upper motor neuron 
syndrome.3 Spasticity has generally been assessed 

clinically through physical examinations using 
measures such as the Modified Ashworth Scale 
(MAS)5, Tardieu scale6, Pendular test7 etc. The effects 
of different treatments of muscle spasticity such 
as stretching8, weight bearing9, joint positioning10, 
electrical stimulation11, oral medications12, shock 
wave therapy13, ultrasound therapy14, cryotherapy15, 
vibration16 have been examined. 

Pneumatic pressure has been used in treating 
various medical, neurological and orthopedic 
conditions. MC Knight and Schomberg18 tried 
pneumatic pressure using air splints in the treatment 
of rheumatoid arthritis and noted that air pressure 
resulted in reduction of pain, stiffness and swelling 
of hands and increase in the range of motion of the 
affected joints.

Spasticity is a common problem among stroke 
patients requiring rehabilitation. Pneumatic pressure 
applied through air splints were found to be useful in 
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reducing the excitability of spinal motor neurons after 
the stroke19. Similarly Robichaud and Agostinucci 
observed that circumferential pressure applied with 
air splints decreased alpha motor neuron excitability 
among patients with spinal cord injury20. But this effect 
lasted only as long as the pressure was applied.

Therefore in this study we introduced 
pneumatic pressure in treatment protocol rather 
as splint in conservative management by using 
sphygmomanometer.

 There are studies showing that application of 
pressure by the application of sphygmomanometer 
helps in spasticity. Purpose of this study is to know 
whether pressure has any effect on reducing tone and 
extensibility of limb.

METHOD

Study Design and Patients: 30 post stroke 
hemiparitic patients were selected on the basis of 
inclusion and exclusion criteria and were randomly 
assigned into 2 groups i.e. direct application of 
pressure stimuli (DAPS) group and control group. 
Inclusion criteria were as follows: Post stroke Middle 
Cerebral Artery lesion patients, onset of stroke > 4 
weeks, both male and female patients, age: 30 – 60 
years, increased muscle tone of the affected upper 
limb biceps brachii muscles (MAS score ≥1),Receiving 
no stimulant or relaxant medications (including 
anti- spasticity and anti- convulsion medications, 
and pharmacological injections), no peripheral 
nerve injury, no history of any other neurological 
problem like head injury, is able to follow and obey 
commands. 

Exclusion criteria were Folstein MMSE score 
below 23, severe aphasia, dementia, any hearing/ 
visual problems. Stroke diagnosis was based on 
computed tomography (CT) or magnetic resonance 
imaging (MRI), as well as neurological functions. The 
study was conducted without altering the existing 
medication regimes of the patients. MAS score, was 
recorded before (pre) and immediately after (post) 
interventions. 

Procedure: After relaxing for 30 min in the supine 
posture, subjects received the interventions for 10 
min. The subjects in the DAPS group receive pressure 
through using sphygmomanometer, the B.P cuff was 
tied on the biceps brachii muscle belly and pressure  
was applied relatively to the patient diastolic pressure 

and systolic pressure which are checked before 
the starting of the treatment protocol. There by the 
approximation of the value of pressure applied is 
80 MMHG aiming for the extension of elbow and 
supination of wrist. The pressure is given with 
regular interval gaps of 1 minute with completion of 
process of one set having 10 repetitions along with 
hold time of 5 minutes21. This process is carried for 
10 sets in one session of treatment. Daily two sessions 
of treatment were given. The subjects in the control 
group received conventional physiotherapy only but 
no pressure application by sphygmomanometer was 
given. 

In both the groups, spasticity was assessed by 
using Modified Ashworths Scale before and after the 
intervention.

MEASUREMENT OF MUSCLE TONE

The extent of spasticity was measured using the 
Modified Ashworth Scale (MAS) for the biceps brachii 
and wrist flexor muscles. The MAS is an established 
and reliable instrument, which uses a 6-point scale to 
score the average resistance to passive movement for 
each joint. To facilitate data analysis, the MAS scores 
(0, 1, 1+, 2, 3 and 4) were assigned numerical values 
designated as “computed MAS scores” (0, 1, 2, 3, 4 
and 5, respectively). Changes in MAS scores were 
calculated by the subtraction method.

ETHICS

The procedures in the present study were 
in accordance with the ethical standards of the 
responsible commi�ee. Patients were given 
information saying that participation was voluntary 
and that they could choose not to participate at any 
time without having to give a reason 

DATA ANALYSIS

A pre- test, post- test experimental control group 
design was used for the study. Data was tabulated on 
master chart. Statistical analysis was performed using 
SPSS 16.0 version software. Man Whi�ney –U test test 
was used for between group analysis of Age and MAS 
pre and post. Independent T test was use for within 
group analysis of pre and post for all groups. Mean 
difference between the pre and post was calculated 
and further analysed to find out which of the group 
i.e. Group A and Group B is be�er. Significance level 
was set at P<0.05.
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RESULTS

Statistically significant differences were observed 
within pre and post reading of MAS between DAPS, 
but non significant differences were observed within 
the control group for pre-post of MAS.

Pre and post analysis for MAS was done by Man 
Whitney -U test. 

Figure 1  showing Pre post analysis of MAS for 
both groups

Statistically non significant differences were 
observed between post and post reading of DAVS 
and control group

 Figure 2: showing post- post analysis of MAS 
for both groups

DISCUSSION

We compared the efficacy of pressure application 
using blood pressure cuff with that of conventional 
physiotherapy in reducing the spasticity of post 
stroke hemiparitic patients using randomized 
controlled methods. Changes in spasticity were 
assessed with MAS scores. Our result shows no 
significant improvement in the MAS scores between 
DAPS group and control group but within group 
analysis, the DAPS group improved significantly 
after pressure application. Whereas no change was 
there in control group.

We used modified Ashworths scale to assess 
spasticity (M.A.S: Bohannon and Smith 1987, Wade 

1992, Engsberg et al.1996). Spasticity was reduced 
after the intervention in the DAPS group but not in 
control group. One reason of spasticity reduction 
may be associated with tonic pressure reflex. DAPS 
treatment is intended to apply multiple pressure 
stimuli simultaneously to the fully stretched spastic 
muscles of upper limb. The stimuli initially produce 
intense contraction (known as TPR) of the spastic 
muscles. After a continuous application of pressure 
stimuli on the muscles, the spasticity levels got 
reduced which can be justified by the previous study 
done by A.B Tally, K.P.S Nair, T.Murali17. 

Spasticity level reduction can be due to activation 
of golgi tendon organs which causes autogenic 
inhibition which is justified in previous studies 
done by Johnstone et al 1983,Poole and Whitney et 
al 1990 in which they explained that thermal and 
pressure application reduce stimulation of thermal 
and tactile receptors which show  a rapid adaptation 
to stimuli22,23. This then decrease excitability of 
intermediate neurons and motor neurons and increase 
sensorial input. It is claimed that autogenic inhibition 
is ensured by the activation of Golgi tendon organs. 
Which resulted in increase stability facilitates motor 
development and improves normal motion pa�erns.

Decrease of spasticity is also because the impulses 
are given directly on cuteaneous receptors which 
directly influence motor neurone excitability in the 
spinal medulla or indirectly by reticular formation. 
Neutral heat and pressure applications decrease the 
excitability of thermal receptors and tactile receptors 
which slow a rapid adaptation to the stimuli. 
Therefore they decrease the excitability levels of both 
interneuron and motor neurons which is justified in 
previous studies done by Johnstone et al 1983 and 
Barnard et al 198424.  

Reduction of spasticity can be increase in 
temperature. Skin temperature can be elevated by 
friction between the blood pressure cuff and skin22. 
This can cause relaxation of muscular and other soft 
tissues but also to a decrease in gamma afferent fiber 
activity that would lead to a decrease in impulses 
from the muscle spindles with a consequent inhibition 
of impulses to the alpha fibres6. 

There was no change in the spasticity level as 
measured by the Modified Ashworths Scale as only 
conventional physiotherapy was given to the groups 
wherein stretching and techniques based on Bo bath 
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approach was given. Several limitations of the present 
study should be acknowledged. First, it included 
only a small number of participants, therefore future 
studies with a larger number of participants are 
needed to confirm our results. Samples included were 
only post stroke hemiplegic patients, therefore results 
cannot be generalized to person outside the sample 
population. Secondly, only assessments for spasticity 
motor function, activity limitation were made in this 
study, thus future studies should evaluate changes 
in quality of life to explain the contribution to stroke 
rehabilitation. 

FUTURE RESEARCH

• Larger number of sample size should be 
included to confirm our results and generalize the 
results to population outside our sample population.

• Quality of life, activity limitations and motor 
functions should also be assessed for the patients.

CONCLUSION

The present study provide good evidence of 
anti spastic effect of direct application of pressure 
stimulus in post stroke hemiplegic patients
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ABSTRACT

Introduction: Tight hamstrings can lead to injury which can be frustrating because of pain, healing can 
be slow, and the incidence of reinjures is high. 

Aim: To evaluate the immediate effects of Mulligan bent leg raise (BLR) technique on hamstring 
flexibility in healthy subjects.

Method: A cross-over study was conducted on a sample of 30 male and female aged 20-30 years 
with mechanical low backache and hamstring tightness, by criteria of Active knee extension range< 
20degrees. Subjects having low backache with radiculopathy, prolapsed intervertebral disc were 
excluded. On day 1- Group A was given BLR technique first and Proprioceptive Neuromuscular 
Facilitation stretching Contract-Relax (CR) method was given to Group B. The next day Group A was 
given Proprioceptive Neuromuscular Facilitation stretching Contract-Relax method first and BLR 
technique was given to Group B. Hamstring Flexibility was measured as Active Knee Extension Range 
of motion using goniometer and Visual Analogue Scale was used for pain intensity.

Result: Mean(±SD) 49.833(±9.428) for Pre ROM and that of Post ROM for BLR is 39.0667(±9.179), CR 
is 43.133(±9.073). Paired t- test was applied for pre and post ROM. Independent samples t-test was 
applied to analyze ROM between the groups given BLR and CR technique. There was significant 
difference between pre and post ROM (p<0.01) in both the groups and between the groups. 

Conclusion: There is a significant immediate effect of BLR technique.

Keywords: Bent leg raise technique, PNF stretching Contract-Relax, hamstring flexibility Goniometer, Active 
knee extension

INTRODUCTION

Mechanical low back pain accounts for 97% of 
cases, arising from lumbar spinal structures such as 
bone, ligaments, muscles, discs, joints, nerves, and 
meninges. 1

Causes of mechanical low back pain are mainly 
poor posture, dysfunction syndrome- spondylolysis 
derangement syndrome- deformity kyphosis, 
scoliosis.2

Back pain in the absence of progressive neurologic 
deficits and other underlying nonmechanical causes 

may be treated conservatively, with specific emphasis 
on maintaining activity levels and function.1

Tight hamstrings can lead to injury and having a 
hamstring injury can be frustrating because of pain, 
healing can be slow, and the incidence of reinjures is 
high.3 Hamstring originates from pelvis (i.e. ischial 
tuberosity) and it ends below knee joint. So, the 
subject with low backache may have hamstrings 
tightness.4

It has been suggested that improving straight leg 
raise (SLR) mobility reduces the degree of impairment 
in low back pain (LBP). Unfortunately, there is no 

DOI Number: 10.5958/0973-5674.2015.00073.8  



 162       Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2 Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             163  

research evidence to support these conjectures. In 
addition, it has become increasingly recognized, that 
mobilization has a place to play in the management of 
LBP.Hence physiotherapists use a range of different 
approaches to manage LBP.5

Various studies in the past have recommended 
passive stretching to manage hamstrings tightness 
as it is safe to use and its effectiveness is well 
documented. Studies on other stretching techniques 
like Proprioceptive Neuromuscular Facilitation (PNF) 
or ballistic stretching in athletes also provide enough 
insight into the methods available for improving 
hamstring flexibility.6, 7, 8

There are many variations of PNF stretching. The 
contract-relax (CR) method is a technique that uses 
a maximum voluntary isometric muscle contraction 
(MVIC) followed by relaxation. CRPNF stretching 
using submaximal contractions is just as beneficial 
at improving hamstring flexibility as maximal 
contractions, and may reduce the risk of injury 
associated with PNF stretching.8, 9

So there is a need to study immediate effect of 
Bent leg raise technique on hamstring flexibility in 
subjects with mechanical low backache and compare 
the effect with CR PNF. 

METHODOLOGY

A cross over study with convenience sampling 
was conducted on 30 subjects at SBB College of 
physiotherapy, Ahmedabad. Subjects 20-30 years old, 
males and females with mechanical low backache 
with hamstring tightness measured as active knee 
extension lack >20° in 90-90 position were included.

Subjects having low backache radiating to lower 
limb or with, prolapsed intervertebral disc were 
excluded. Subjects with low backache with hamstring 
tightness were evaluated. They were explained about 
purpose of study and after their informed consent, 
intervention was given to them. Subjects were 
randomly divided into two groups using envelope 
method.

On day one Group A was given BLR technique. 
The next day PNF stretching contract-relax (CR) 
method was given to them. Group B was given 
Contract Relax technique on day one. The next day 

BLR was given to them. 24 hour wash out period was 
kept between the two interventions.

For BLR technique subject in supine. Therapist 
place subject’s flexed knee over her shoulder and 
now subject have to push therapist with his leg and 
then relaxes. At this point therapist push subject’s 
bent knee up in the direction of therapist’s shoulder 
on the same side within painfree range. If it is painful 
alter the direction by taking patient leg more medially 
or laterally. Sustain this stretch for five seconds and 
then lower the leg to the bed. With the bent knee over 
therapist shoulder include a traction component with 
this technique. Give three repetitions.  

For CRPNF technique subject in supine at 45º 
hip flexion.  With the right leg restrained at the 
midthigh and ankle, therapist passively moved the 
lower leg through knee extension until the stretch 
in the hamstrings began to feel and ask the subject 
to perform a maximal isometric contraction with the 
hamstring muscles for six seconds, followed by 10 
seconds of relaxation. During this the therapist slowly 
the leg further till the same level of discomfort was 
felt. Give three repetitions.   

Hamstring Flexibility was measured by lack of 
active knee extension (AKE).Visual Analogue Scale 
score was used for pain intensity at back.

STATISTICAL ANALYSIS 

Data were analyzed with SPSS 20. Histogram 
showed normal distribution of data. So, paired t-
test was applied to compare the outcome measures 
before and after intervention within both groups. 
Independent samples t-test was applied to analyze 
the difference in change in outcome measure between 
both groups.

Level of significance was kept at 5%.
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RESULTS

TABLE 1: Comparison of Pre and Post intervention active knee extension ROM with both the 
techniques:

Pre-intervention 
ROM Mean (SD)

Post-intervention 
ROM Mean (SD)

Mean (SD) of 
difference in ROM t value p value

BLR 49.833
(±9.428) 

39.0667
(±9.179) 

10.633
(±1.629) 

37.592 <0.001

CR 49.833
(±9.428) 

43.133
(±9.073) 

6.700
(±1.118) 

32.801 <0.001 

TABLE 2: Comparison of change in active knee extension ROM between both the techniques:

Mean(SD) of difference in 
ROM BLR

Mean(SD) of difference in 
ROM CR t value p value

10.633
(±1.629) 

6.700
(±1.118) 

10.901 <0.001 

TABLE 3: Comparison of Pre and Post intervention VAS Score with both techniques:

Pre-intervention 
VAS Mean (SD)

Post-intervention 
VAS Mean (SD)

Mean(SD) of 
difference in 
VAS

t value p value

BLR 5.386
(±0.537) 

4.383
(±0.572) 

1.003
(±0.156)

35.130 <0.001

CR 5.386
(±0.537)

5.210
(±0.593)

0.176
(±0.179) 

5.393 <0.001 

TABLE 4: Comparison of change in VAS scores between both the techniques:

Mean(SD) of difference VAS 
with BLR

Mean(SD) of difference VAS 
with  CR t value p value

1.003
(±0.156)

0.176
(±0.179)

19.021 <0.001 

DISCUSSION

There was a statistically significant difference 
in knee extension ROM before and after giving BLR 
and CR technique. This could be due to increased 
hamstring flexibility after giving BLR and CR. There 
is statistically significant difference between pre and 
post VAS scores for pain in both the groups. 

In this study there is statistically significant 
difference in range of motion and pain with Contract 
relax technique but is less significant compared to 
BLR.

A previous study done to know immediate effect 
of BLR on individuals with hamstring tightness 
and low backache by Hall TM (2006).5  There was 
a significant increase in the range by 7° in the BLR 
group which may be clinically important. In addition 
there was a one-point reduction in pain, but no 
difference between BLR group and placebo group.5

In this study there is significant increase in range 
by 10° in BLR group and a one point difference in 
pain.

A study done by JB Feland and HN Marin (2004) 
to see effect of submaximal contraction intensity 
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in contract-relax proprioceptive neuromuscular 
facilitation stretching, They suggested that treatment 
group had significantly greater flexibility than the 
control group. 10

According to a study done by Yimen J et al 
straight leg raise angle increased by 25% after a four 
week stretching program at home.

Oves PL et al (2013) suggested that BLR 
group showed significant differences pre and post 
application of BLR technique on right side and 
comparisons were made between pre and post test 
scores for right side passive stretching group. 11

CONCLUSION

This study shows that in young adults with 
hamstring tightness there is significant improvement 
in hamstring flexibility by both Bent Leg Raise 
Technique and Contract-Relax Technique.

This study concludes that there is clinically and 
statistically more significant difference in immediate 
effects of Bent Leg Raise Technique compared to 
Contract-Relax on hamstring flexibility in subjects 
with low backache. 
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ABSTRACT

Background and Objective: In chronic low back pain (CLBP), thoraco-lumbar fascia is taut due to 
transversus abdominis dysfunction, resulting in altered lumbar curvature cause the diaphragm to fall 
at active insufficiency and thus reducing its capability of expanding the thorax. This inter-correlation 
of the muscles of the back, abdomen and thorax gives rise to study the relationship between chronic 
low back pain and chest expansion.

Methodology & Results: Thirty two subjects were recruited based on the criteria; their chronic low 
back pain (CLBP), Lumbar curve and chest expansion was assessed by Visual analogue scale (VAS), 
Flexi ruler and measuring tape respectively. Pearson Correlation was used to quantify the linear 
relationship between them. CLBP correlated negatively with chest expansion(r= -0.72, P< 0.01). 

Conclusion: Chronic low back pain (CLBP) demonstrated negative impact over chest expansion.

Keywords: Chronic Low back pain (CLBP), Visual analogue scale (VAS), Chest expansion, Lumbar curve 
angle.  
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INTRODUCTION

Chronic Low back pain results due to altered 
muscular length tension8. It is because of this 
alteration in loading of the muscle either in 
lengthened or shortened position of muscles namely 
transverse abdominis and thoraco lumbar fascia.  The 
contraction of the transversus abdominis which has 
its origin on the transverse processes of the lumbar 
vertebras pulls its origin points more anteriorly thus 
altering the lumbar lordosis, resulting in lengthening 
of the erector spini and increased tension in the 
thoracolumbar fascia. The lengthened erector muscle 

falls at active insufficiency and could not prevent the 
altered lumbar curve, noteworthy is the tension in the 
fascia that increases the load and stress on the back 
muscle thus opening the gates for the lumbar spine to 
further get altered 3,28. 

The taut thoraco-lumbar fascia and the other back 
muscle fall at either active or passive insufficiency 
thus resulting in approximation of lumbar spinous 
processes which results in altered lumbar lordosis21. 
This altered lumbar curvature cause the diaphragm 
to fall at active insufficiency and thus plummeting 
its capability of expanding the thorax14. This inter-
correlation of the muscles of the back, abdomen 
and thorax gives rise to the need of the study; to 
elucidate the relationship between chronic low back 
pain, Lumbar curve angle and chest expansion at 
xiphisternum level. 

METHODOLOGY

Participants: Out of 40 low back pain patients, 32 
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chronic LBP-patients (14 women and 18 men) were 
recruited from SKNMC& general hospital - outpatient 
physical therapy department Pune. Inclusion criteria 
were of: chronic pain LBP (>3 months) of age 
group-18–65 years, a diagnosis of non-specific LBP 
made by a physician, for which they had sought 
medical treatment and that, was of insidious onset, 
rather than the result of gross trauma. Patients with 
specific underlying pathology as cause of LBP such 
as neurological disease, lower limb musculoskeletal 
injuries, uncorrected visual impairment, previous 
spinal surgery, observable spinal deformity, a history 
of dizziness or falls, or had undergone intensive 
abdominal or back muscle training in the preceding 
three months or with primary respiratory diseases 
were excluded. A standardized checklist was used for 
the recruitment of the patients. In order to ascertain 
that no subjects with specific LBP entered the study, 
the study investigator re-evaluated using appropriate 
clinical tests.

INSTRUMENTATION

Lumbar curve angle Measurement- Patient 
is made aware of the procedure and adequately 
exposed. Markings are made on spinous process of 
L1 and S2 vertebra. Patient is asked to march 10 steps 
at place. Then le�ing the patient in standing position 
a flexi curve scale (30 cm) is molded along the spinous 
processes of vertebras between the cranial and caudal 
markings24, 27. With the help of the molded flexi curve 
scale the same curve is traced on a paper and ends 
are connected with a vertical line (L Value) as shown 
in Fig – 1. A midpoint of the curve is found and lines 
joining the midpoint (H Value) as shown in Fig – 2.  
The ends of the arc are drawn on both sides, angle 
between those lines is measured which is the lumbar 
curve angle using the formula 

Theta = 4 X [arc tan (2H/L)] 
Where [theta] represents the Lumbar curve

Chest expansion Measurement – Patient is made 
aware of the procedure and adequately exposed. 
Marking is made at the xiphisternum. With the help 
of a standard measuring tape, measurements are 
recorded once at the end of complete inspiration 
and other at maximum expiration placing the tape 
circumflexing the chest at xiphisternum level4, 26. 
Difference is noted in millimeters of three trials and 
the average was taken.

Procedure: After verbal and wri�en information 
had been given, the patients consented to participate 
in this study, which was approved by the Institution 
Ethical Commi�ee SKNCOPT Pune (Approval le�er 
Academic/2010/173).  Through physical examination 
was conducted on all participants aimed to meet the 
criteria of chronic low back pain. The  Chronic low 
back Pain participants rated their pain intensity by 
means of Visual Analog Scale(VAS) , an scale ranging 
from 0 (no pain ) to 10 (Maximum Pain). The lumbar 
curve angle and chest expansion were measured as 
described earlier.

DATA ANALYSIS

All the data were analyzed were using IBM SPSS 
20 software. Pearson correlation coefficients were 
used to quantify the linear relationship between VAS 
and the changes in the Lumbar curve angle and Chest 
expansion. An a priori alpha level of 0.05 was set to 
determine statistical significance. 

RESULTS

Out of 40 low back pain patients, 32 fulfilled 
the criteria of chronic low back pain (18 Males, 14 
Females). The descriptive data such as: age, Body 
mass index, VAS, Lumbar angle ()) and Chest 
expansion were tabulated in the Table – 1. Chronic 
low back pain (VAS) correlated negatively with chest 
expansion (r=–0.72, p<0.01), whereas with lumbar 
curve angle ()) and body mass index there was no 
correlation (Table -2). The Lumbar curve angle ()) 
correlated positively with chest expansion (r=0.726, 
p<0.01), but there was no correlation with body mass 
index (Table -3).

DISCUSSION 

In the present study, lumbar curve angle showed 
decreased angle for chronic low back pain (CLBP) 
patients which coincided with previous literature. 
A proposed mechanism is altered muscle activation 
ratio which results in stress over the posterior 
ligaments and muscles of the low back 11. Proponents 
of the flexion theory (Biomechanical Model Of 
lumbar curve) believe that a lumbar lordotic curve 
present in standing and si�ing will increase the 
compressive force or stress on the posterior portion of 
the disc. Thus promote posture that increases lumbar 
flexion which will in turn reduce the pressure on the 
posterior structures of the lumbar spine. 6, 11, 16
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A normal lumbar lordosis angle ranges from 
55 o to 65 0 in the erect standing posture2. A lumbar 
lordosis angle less than 550 is considered abnormal 
due hypolordotic posture which is a classical 
feature of chronic low back pain patients which 
were observed in our study2. In a hypolordotic 
lumbar spine posture, there is flexion of the lumbar 
spine motion segments with flexion of the lumbar 
segments, there is compression of the intervertebral 
disc anteriorly with resultant posterior displacement 
of the nucleus pulposus. The Zygapophyseal joints 
are in a closed –packed position with lumbar spine 
extension, therefore with hypolordotic lumbar spine, 
the zygapophyseal joint capsule and the posterior 
fibers of the annulus fibrosis of the intervertebral 
disc are also stretched. With a hypolordotic lumbar 
spine, there will be stretching of the lumbar spine 
extensors and the posterior lumbar ligaments. In 
contrast, there will be shortening of the abdominals 
which have direct impact over transverse abdominis 
and diaphragm17.

The findings of this study are consistent with 
what Akbari,Ghiasi and Hoseinifar found when they 
examined the relationship between spinal curvatures 
and BMI with low back pain. They found no 
significant difference between low back pain subjects 
with regards to angle of lumbar and thoracic spine1.

Similarly, Mousavi and Noubakhsh examined the 
difference between the lumbar spine angles of chronic 
low back pain subjects compared to asymptomatic 
subjects of low back pain. There was no difference in 
the angle of lumbar spine in low back pain subjects21.

In another study, Gumusstass, Koss, Ozddop 
and Sarikaya investigated the relationship between 
lumbar spine lordosis and low back pain in coal 
miners. The results of the study showed that 78% of 
Turkish coal miners presented with low back pain 
and that lumbar spine angle was not a determinant of 
low back pain9.

Body mass index has a good correlation 
with body fat percentage yet it is unsuccessful in 
distinguishing between body fat percentage and lean 
muscle mass. A high body mass index has shown to 
increase the lumbar spine lordosis due to the anterior 
translation of body mass. A high body mass index 
has also been correlated with low back pain. In this 
study however, majority of participants with chronic 
low back pain have hypolordotic posture who were 

either underweight or within normal range of BMI1. 
Yet, the degree of lumbar spine lordosis has not 
been correlated with incidence of low back pain. 
Risk factors for low back pain still remain vague 
consequently, changes in body mass index.    

In the present study decreased chest expansion at 
the Xiphisternum level were observed in non specific 
CLBP (VAS) showed altered Costo-diaphragmatic 
breathing.

Costo-diaphragmatic breathing was defined as 
normal breathing pa�ern 23, as it allows maximal lung 
expansion and therefore maximal gas exchange where 
diaphragm is the principal muscle for inspiration5, 
but evidence suggests it may also contribute to trunk 
stiffness and postural control 12. Also m. transversus 
abdominis is involved in both postural and 
respiration14.  Respiration has a continuous fluctuating 
effect on intradiskal pressure. These respiration-
induced intradiskal pressure changes may play a role 
in the nutrition and consequently in the mechanical 
behavior of the intervertebral disk 16. An appropriate 
thoracic expansion could therefore be very important 
in LBP-patients.  If the deep intrinsic (local) spinal 
muscles fail to provide optimal control of segmental 
motion, several compensatory mechanisms may 
occur. First, uncontrolled movement of the lumbar 
spine and/or pelvis may occur. Second, global muscles 
such as external obliques or rectus abdominis may 
be recruited to provide global control of the lumbo-
pelvic region. Also the diaphragm may be used to 
enhance spinal stability, thereby disadvantaging 
respiration (decreased diaphragmatic excursion or 
breathe holding) 17, 19, 21. 

LIMITATION OF THE STUDY AND FUTURE 
SCOPE OF STUDY   

On the basis of postural structural biomechanical 
model, there is no unique aspect that induces 
structural changes3. Chronic low back pain can be 
induced by lopsided life style such as improper 
ergonomics, and physical fitness, which were not 
addressed in this study. Further research with the 
use of electromyography is required, to analyze 
the relationship between diaphragm activity and 
postural muscle activation. Finally, prospective 
studies are needed, to determine the cause and effect 
relationship of these observations.
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Table -1 Descriptive Data of patients

Parameters Mean ± SD
Age (years) 44.23 ± 2.25
BMI ( kg/m2) 23.54 ± 2.26

Visual analog Scale 6.3 ± 1.18

Chest Expansion (mm) 12.5 ± 2.8

Lumbar Curve (º) 36.27 ± 6.82

Table-2 Table demonstrating relation among pain 
score, lumbar curve and chest expansion. 

Chronic 
low back 
pain 
predictors

Dependent 
variables

Correlation 
(r)

Significance 
(p)

VAS

BMI (Kg/m2) 0.207 0.273

Chest 
expansion 
(mm)

- 0.702 0.001**

Lumbar 
curve 0.176 0.146

Lumbar 
curve

BMI(Kg/ m2) 0.207 0.273

Chest 
expansion 
(mm)

- 0.702 0.001**

Figure – 1 : Flexi ruler method of evaluating lumbar 
curve angle

Figure – 2: Flexi Ruler Method – using deepest part of the 
curve as H value

CONCLUSION 

The results suggest that chronic low back 
Pain patients exhibit a negative impact over chest 
expansion which can be further investigated by 
electromyography studies.
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ABSTRACT

Objective: The present study investigated the effect of stabilization exercise on chronic pain and 
disability in patients with chronic low back pain.

 Methodology: A total of 122 patients (44 males, 78 females) with non-specific chronic low back pain 
(NCLBP) were recruited from Orthopaedic Clinic of Lagos University Teaching Hospital (LUTH), Idi- 
Araba and National Orthopaedic Hospital Igbobi, Lagos, Nigeria. They were assigned to four different 
groups (1, 2, 3&4) using computer generated numbers. Group 1 received stabilization exercise only. In 
addition to stabilization exercise, Groups 2 and 3 received Transcutaneous Electrical Nerve Stimulation 
(TENS), and massage therapy respectively. Group 4 was the control who received drug therapy only. 
Patients were assessed for pain severity and functional disability. 

Results: Patients in three groups (1, 2 and 3) recorded significant improvement in pain severity 
and functional ability following intervention (P<0.05). There was no significant improvement in the 
outcome measure parameters assessed in the control group. 

Conclusion: This study established that stabilization exercise only can be used successfully in the 
treatment of pain, functional disability in patients with NCLBP.

Keywords:  Lumbar, Multifidus, Massage, Stability, Transversus abdominis.

INTRODUCTION

Low back pain (LBP) is a highly prevalent 
problem and one of the main causes of disability 
in the society. The low back is susceptible to injury 
because it supports most of the body weight1. People 
with LBP and associated disability usually improve 
rapidly within weeks, nonetheless pain and disability 
are usually ongoing and recurrences are common2. 
It was reported that despite the large number of 
pathological conditions that can give rise to LBP, 85% 
of these are without pathoanatomical/radiological 
abnormalities3.  It is the non-specific LBP population 
which often develops into a chronic fluctuating 
problem with intermi�ent flares4. 

Skeletal muscles play an important role in 
the pathology of low back disorders. It is known 
clinically that excessive motion beyond the normal 

physiological limits, sometimes referred to as spinal 
instability, may result in chronic LBP5.

Available evidence suggests that spinal muscles 
provide stability and muscle recruitment pa�erns 
significantly affect loading on the intervertebral 
joints6. The complex loading pa�erns associated 
with activities of daily living, act on these structures 
and if unprotected, can expose spinal vulnerability, 
predisposing to musculoskeletal injuries, such as 
LBP7.

 Epidemiological research has focused primarily 
on the local stability system, which acts as a ‘corset 
like’ structure to tighten the waist, when the spine 
is in a loaded position8. It is the activation of the 
dynamic spinal support system that is exposed 
and which provides the basis for the concept of 
stabilization training8. Hodges et al.9 reported on the 
anatomical, biomechanical and neurophysiological 
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characteristics of Transversus abdominis (TrA) 
and Lumbar multifidus (LM), which are important 
components of the local stability system. Hence 
this study was designed to investigate the effect of 
stabilization exercise on chronic pain and disability in 
patients with chronic low back pain. 

METHODOLOGY

A total of 135 individuals (49 males, 86 females) 
with NCLBP between 24- 67 years of age were 
recruited for this study. They were recruited from 
Orthopaedic Clinic of LUTH, Idi- Araba, Lagos and 
National Orthopaedic Hospital 
Igbobi, Lagos, Nigeria. All 
patients included into the study 
were subjects with history of 
NCLBP with or without pain 
radiating to one or both lower 
limbs, and subjects whose clinical 
assessment indicates that he/she is 
suitable for stabilization exercise 
training.  Excluded from the 
study were subjects confirmed to 
be pregnant, subjects with specific 
LBP, subjects with medical or 
surgical conditions that might 
hinder exercise performance. 
Prior to the  commencement of the 
study the subjects’ demographic 
data such as age, gender, weight, 
height, occupation, marital status, 
and clinical history of LBP and 
baseline assessment of  pain 
severity and  functional disability 
was assessed using the visual 
analogue scale and Oswestry 
disability questionnaire. Informed 
wri�en consent was obtained by 
providing a consent form for the 
subjects to fill. Ethical approval 
was sought and obtained from 
the Health Research and Ethics 
Commi�ee of LUTH, Idi-Araba, Lagos. 

Of the 135 patients, seven were found ineligible 
for the study after screening and were therefore 
excluded. The eligible patients were randomly 
assigned to four groups using computer generated 
numbers. Each group had 32 patients from the 128 
eligible patients. Group 1 received stabilization 
exercise only. In addition to stabilization exercise, 

Groups 2 and 3 received TENS, and massage 
respectively. Group 4 was the control who received 
drug therapy only. However only 122 patients (44 
males, 78 females) age range 25-65 years completed 
the study. 6 subjects did not complete with reasons 
ranging from lack of effect, transportation problem 
and illness (Figure 1).

Subjects went through the protocol twice weekly 
for 8 consecutive weeks.  Post intervention assessment 
of pain severity and functional disability was done at 
end of 4th week and 8th week respectively. 

Figure 1: Recruitment and allocation of patients R:  
Randomization; Group 1: Stabilization exercise; Group 2: 
Stabilization exercise with TENS; Group 3: Stabilization 
exercise combined with TENS and Massage; Group 4: 
patients that received only drugs (control group).

STATISTICAL ANALYSIS 

Statistical package for social science SPSS version 
17 was used for statistical analyses. Summary of the 
socio demographic data was done using descriptive 
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statistics of mean and standard deviation. Kruskal 
Wallis test was used to analyse each outcome measure.  
A least significant difference post hoc analysis was 
carried out to determine the exclusively significant 
group in the outcome measure parameters. Wilcoxon 
test was used to compare baseline and 8th week 
values of the outcome measure parameters. Level of 
significance was set at p<0.05.

RESULT 
Demographic Characteristics of the Participants:  
The mean age of subjects in groups 1, 2, 3 and 4 were 
45.84 ± 9.95 years, 47.03±12.07 years, 44.57±11.82 years 
and 50.83±13.03 respectively. The four groups did not 
differ significantly in age and height (Table 1). 

KEY 
 X± SD           = Mean ± Standard Deviation         
 BMI          =  Body Mass Index 
GRP1- Group 1   = Stabilization exercise only
GRP 2- Group2    = Stabilization exercise with 
TENS
GRP 3- Group 3   =  Stabilization exercise with    
   TENS and massage
GRP4 - Group 4   =     Control
N                           =     Total subject population

Table 2: Outcome Measure parameters at Baseline, end of 4th Week and 8th Week

OUTCOME
MEASURE

GRP1
MEAN 
RANK

GRP2
MEAN RANK

GRP3
MEAN 
RANK

GRP4
MEAN 
RANK

H-Value p –value

(Pre- Rx)
Baseline

FD
Pain

59.97
      54.10

70.08
62.10

64.05
61.58

51.67
68.45

4.38
2.63

0.22
0.45

(Mid-Rx) End 
of 4th     Wk

FD
Pain

49.47
52.35

61.34
47.68

50.20
43.02

85.40
103.72

20.46
59.48

 0.01*
0.01*

(Post –Rx)  
End of 8th Wk

FD 
Pain

47.48
49.19

49.94
48.19

46.43
42.20

103.00
107.27

55.40
69.69

0.01*
0.01*

Table 1: Demographic Characteristics of the participants

All subjects         
X±SD
N=122

GRP1
X±SD
n=31 

GRP2
X±SD
n=31

GRP3
X±SD         n=30

    GRP4 
    X±SD
     n=30

     F p-value

Age (yrs) 47.06±11.84 45.84± 9.95 47.03±12.07 44.57±11.82 50.83±13.03 1.59 0.19

Height (m)       1.72 ± 0.10 1.71±0.89 1.71±0.98 1.71±0.10 1.75± 0.11 1.41 0.24

Weight (kg)    74.85±11.14 78.10±11.70 74.23± 14.16 75.83±9.31 75.27±7.91 0.72 0.54

BMI(Kg/m2)        25.45± 3.97 26.57±3.76 25.50±3.42 26.31± 4.47 24.81± 3.88 1.28 0.28

n                            =     Subjects in each group

Outcome Measure Parameters at Baseline, end 
of 4th Week and 8th Week Post- Intervention 

At baseline there was no significant difference for 
pain intensity and functional disability (FD) (Table 2). 
Least significant difference (LSD) post hoc analysis 
shows that the significance lies between group 1& 
4, groups 2 &4 and groups 3&4 post intervention 
assessment.

* Significant difference p< 0.05 

KEY 

X ±SD =  Mean ± Standard deviation 
GRP 1  =  Group 1 = Stabilization exercise only
GRP 2  =  Group 2 = Stabilization exercise with 

TENS
GRP 3  =   Group 3 = Stabilization exercise with 
TENS    and massage
GRP 4   =  Group 4 = Control
Rx  =  Treatment         
 H  =  Kruskal Wallis test
FD  =  Functional disability   
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Table 3: Within-Group Comparison of Parameter 
at Baseline and End of the 8th Week

OUTCOME 
MEASURE

PRE - Rx 
(BASELINE)
X±SD

POST 
- Rx (End 
of 8th wk)
X±SD

z- 
Value         

p – 
value

GRP 
1
n=31

FD
Pain

32.58±10.45  
6.26±1.34         

8.08± 8.15 
1.55±1.2
1                

4.86  
4.89             

 0.01*
0.01*

GRP2
n=31

FD
Pain

36.00±14.34
6.55± 1.46

8.29±7.67
1.48± 1.09

4.86
4.89

0.01*
0.01*

GRP 
3
n=30

FD
Pain

34.73± 15.03
6.53± 1.77

7.20± 5.79
1.20± 0.99

4.79
483

0.01*
0.01*

GRP 
4
n=30

FD
Pain

29.20±10.43
7.00±1.66

29.11±9.22
8.53± 9.10

0.17
0.43

0.98
0.66

Table 3:  Within-Group Comparison of Parameter at 
Baseline and End of the 8th Week

Table 3 shows the comparison of the mean 
score of all the outcome measures parameters at 
(pre-treatment) baseline and end of 8th week (post-
treatment) intervention among the groups. But, there 
was significant difference between pre- and post-
treatment intervention assessment for all the outcome 
measure parameters assessed within each of the 
groups except group 4 (control) (Table 3).

  * Significant difference at p< 0.05
KEY 

 GRP 1 =     Group1 =  Stabilization exercise only, 
 GRP2 =      Group 2 = Stabilization 
         exercise with TENS,
GRP3 =    Group 3 =  Stabilization exercise with TENS   
and Massage 
GRP4               =           Group 4 =  Control
FD                    =           Functional disability
Rx            =           Treatment
z                       =            Wilcoxon test

DISCUSSION

The result of the present study has shown that 
the use of stabilization exercise in the treatment of 
patients with non-specific chronic low back pain, 
reduce pain intensity and functional disability. 
Participants in the four groups were similar in age 
and physical characteristics; this suggests that all 
the groups were comparable. This observation is 
similar to the one made by  Hides et al. 10 who in 
their study on the effect of stabilization training on 
multifidus muscle cross-sectional area among young 
elite cricketers with low back pain reported that there 

was no significant difference in the age and physical 
characteristics of the groups that were studied. 

 There was a marked improvements in clinical 
outcomes (pain intensity and functional disability) in 
three of the study groups that is, stabilization exercise 
only (Group1), stabilization exercise with TENS 
(Group 2) and stabilization exercise combined with 
TENS and massage (Group 3). This finding shows 
that most physiotherapy modalities commonly used 
for CLBP are efficacious particularly when used in 
combination11. 

The findings that there was significant difference 
in  groups 1, 2 and 3 bu�ress the use of combination 
therapy in the management of patients with CLBP.  
However this study shows that stabilization exercise 
alone is effective in the management of patients 
with CLBP.  This was supported by the findings of 
Kofotolis et al.12, who in their study on the effect of 
rhythmic stabilization exercises and transcutaneous 
electrical nerve stimulation (TENS) and their 
combination in treating women with chronic low 
back pain, concluded that stabilization exercise 
group displayed statistically significant improvement 
compared to the other groups. Other studies13, 10, 14, 15 
compared stabilization exercise with general exercise 
and discovered that there was statistically significant 
improvement in the stabilization exercise group 
compared to the other groups.

The improvement in the parameters measured, 
that is, pain and functional ability level could be as 
a result of  the reestablishment of the normal control 
of the deep spinal muscles (DSM), which reduced the 
activity of more superficial muscles (rectus abdominis, 
external oblique, internal oblique) which when 
recruited stiffens the spine and increase activity in the  
low back muscles. This will result into decrease in 
pain and disability level.  More so that co-contraction 
of the local muscles (DSM) such as TrA and LM has 
been reported to be effective in the stabilization of 
the motion segments of the lumbar spine particularly 
within the neural zone ( i.e around the neural position 
of the spinal segment), thus providing a stable base 
on which the global muscles (superficial muscles) can 
safely act16. However, Koumantakis et al. 17 compared 
stabilization exercise with general exercise and 
reported that stabilization exercise do not provide 
additional benefit to patients with subacute and 
chronic low back pain. One possible reason for the 
difference in the result of Koumantakis et al.17 and the 
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present study may be due to the fact that they did not 
take into consideration chronic low back pain patients 
with clinical signs of spinal instability. 

The findings that there was an improvement 
in functional ability of patients in the groups that 
performs stabilization exercise alone and stabilization 
exercise combined  with TENS and massage 
post intervention was corroborated by previous 
studies6,18,19,20,21. These studies reported that 
stabilization exercise is effective in enhancing 
functional ability in patients with NCLBP. This must 
have led to the improvement of the stability of the 
spine as stabilization exercise has a critical role for the 
control of intervertebral motion, but with potential 
advantage of allowing dynamic control of the spine22. 

CONCLUSION 

Stabilization exercise when used only, and also 
when combined with TENS and massage were all 
effective in relieving symptoms of pain and enhancing 
functional ability in the patients with non-specific 
chronic low back pain (NCLBP).  
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ABSTRACT

Background:  Osteoarthritis (OA) is characterized by degeneration of cartilage in the joints, which 
causes the articular surface of the bones to rub against one another.  The result is typically pain, 
stiffness and functional impairment.

Most successful approaches incorporate knee exercises to strengthen the Quadriceps under intensive 
supervision, with sophisticated equipment.  Since knee OA is a considerable public health issue, a 
less expensive community based approach is desirable. Effectiveness of home-based strengthening 
exercises program has been ascertained in previous studies. Previous studies have used elastic band 
exercises in conjunction with other physiotherapeutic modalities.  Few studies have explored the 
effects of elastic band exercise protocol. 

Objective: To determine if an elastic band training protocol has effects on pain and disability in 
patients suffering from tri-compartmental OA of the knee. 

Materials and methodology: 20 participants were given a set of 8 exercises with elastic bands.  The 
supervised training period was for 3 weeks durations and the home exercise period was 9 weeks.

The outcome measures were Visual Analog Scale for pain; self-reported Western Ontario Mac Masters 
(WOMAC) OA Index for disability and 6-Minute Walk Test for functional status.

Statistical Analysis: Descriptive statistics were used to display the data.  Paired t-test compared the pre 
and post test results and calculated the significant difference, with level of significance at p ≤ 0.05.

Result: At the end of 12 weeks of strengthening exercises with the elastic band, all the 20 participants 
reported a reduction in pain, disability and improvement in physical function.

Conclusion: An elastic band exercise protocol was effective in reducing knee pain and disability, and 
increasing physical function in an OA knee cohort.

Keywords:  Knee, osteoarthritis, elastic band exercises.

INTRODUCTION

Osteoarthritis (OA) is one of the oldest and most 
common joint disease and has existed since pre-
historic times.  Traces have been found in the fossil 
remains of pre-historic humans.1 Knee OA is one of 
the most common musculo-skeletal disorders in the 
world, affecting 2,693 of every 100,000 women and 
1,770 of every 100,000 men.2  The prevalence of OA of 
the knee in India is higher among females than males, 
and is seen mainly above 40 years of age in females 
and 45 years of age in males. 3 

Types of OA and the pathology of OA

Primary OA is due to an intrinsic alteration of 
the articular tissues themselves.  Secondary OA is 
common in people with previous injury or fracture 
in knee joint.  Results of previous studies have shown 
that the risk of knee OA was significantly elevated 
in subjects whose main job entailed more than 30 
minutes of squa�ing/ kneeling, or climbing more than 
ten flights of stairs per day. 4 In tri-compartmental 
OA, degenerative changes are seen in all the three 
compartments of the knee.
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Salient features of OA

Pain in the arthritic joints may arise from 
tension/spasm of soft tissues around the joint or from 
destruction of subchondral bone.  Humid and cold 
weather increases the pain in many patients5 Khan 
et al suggests a clear relationship between local knee 
alignment, as determined from knee radiographs, 
and the compartmental pa�ern and severity of the 
knee OA.6

Disability occurs as a result of each joint 
adopting a restriction of motion due to all the clinical 
manifestations that hinder daily activities.  Leg length 
inequality may also accelerate the development of 
knee OA.  The odds of developing OA increases with 
limb length differences of ≥1 cm.7

Diagnosis and conservative management

Diagnosis is made with the help of history and 
clinical examination; radiographs may confirm the 
diagnosis.  However radio graphical findings may not 
correlate with the findings of physical examination or 
with the degree of pain.6, 8

Drug treatments aimed at relieving pain are 
often limited by side effects.9 Physiotherapy is 
recommended for OA, although until recently, 
few studies confirmed its efficacy.  Physiotherapy 
has been shown to significantly improve physical 
function, reduce pain, and delay the need for surgical 
intervention in advanced cases of OA.10

Effects of various modes of exercises on OA knee

Most successful physiotherapy approaches 
incorporate exercises to strengthen the Quadriceps.  
Many of these programs, however, are executed 
under intensive supervision, with sophisticated 
equipment. 11 Since knee OA is a considerable public 
health issue, a less expensive community based 
approach would be desirable.  Several studies have 
supported the effectiveness of exercises, especially 
home-based exercises for OA of knee.12  

It has been proved that progressive strength 
training in the elderly is efficient to reduce disability, 
and retain motor functions.13 Strength training has 
been proved to improve the muscle strength and 
physical function and reduce pain in people suffering 
from OA.14 Even sedentary people with mild early 
knee OA benefit from strength training and it can be 

used as a suitable treatment for the early onset of knee 
OA in middle-aged adults.15 

Effectiveness of elastic band exercises

Thera-Band resistance exercises are used as 
tools for restoring muscle & joint functions, for 
conditioning and building strength.16 Both elastic and 
isotonic resistance provides similar strength curve 
pa�erns (“bell-shaped”), similar muscle activation 
levels (EMG) and similar strength gains.  Elastic 
-bands exercises are hassle free because they can 
be used easily anywhere, unlike other resistance 
equipment but give the same benefits and are easy 
to use.16 Studies have also concluded about benefits 
of strengthening exercises when given in the form of 
elastic resistance.16 In this study, elastic bands from 
Thera-band® were used to perform the exercises.  
Elastic bands can last for a long time with proper 
care and use, thus acting as a cost-effective way 
for rehabilitation.  Thera-Bands have been tested 
in laboratory se�ings at over 10,000 repetitions 
without any breakage.  The color of the band to be 
used depends on the ability of the participant and 
the results to be achieved with the strengthening 
routine.

Outcome measures

The outcome measure for pain due to OA that has 
been used in previous studies is the Visual Analog 
Scale (VAS) which has a good validity, reliability 
and test-retest reliability.17, 18 The WOMAC (Western 
Ontario Mac Master’s) OA Index has been proven to 
be a disease-specific, purpose built, high performance 
instrument for determining the level of pain and 
disability in people suffering from OA.18

To measure functional capacity, targeted at people 
with at least moderately severe impairment 19, which 
is true in case of people suffering from OA of the 
knee, a 6- Minute Walk Test (6-MWT) has been used 
as a fitness indicator in clinical studies and clinical 
care in people with OA.20  Literature provides support 
for the reliability, validity, and responsiveness of the 
6-Minute Walk Test for a wide spectrum of adult 
individuals.21

Therefore, the aim was to determine the effects 
of strengthening exercises using an elastic band 
protocol, to reduce the symptoms of OA knee, reduce 
disability arising due to OA knee and improve the 
functional ability.
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MATERIALS AND METHODOLOGY

Objectives: The objectives of the study were to 
determine the effects on knee pain of an elastic band 
exercise protocol and to determine the effects of an 
elastic band exercise protocol on the physical function 
and disability in patients with OA Knee.

Alternative Hypothesis: To determine the effects of a 
strengthening exercise protocol with elastic band on 
knee pain, disability and physical function in patients 
with Osteoarthritis of the Knee.

Consent and Confidentiality: All participants were 
given a consent form approved by the university. 
Full explanation of the importance of research was 
provided to the participants in a language understood 
by the patient. The participants were also assured that 
they were free to withdraw their participation at any 
point of time without prejudice.

The confidentiality of the subjects was maintained. 
Names, contacts or any other personal details were 
not mentioned in the patient data sheets. 

Study design: The study was a repeat measure 
experimental design comprising an exercise program 
to evaluate the effectiveness of a strengthening 
exercise protocol using elastic band in a group of 
people suffering from knee OA.

Sample Size: 20 participants (9 males, 11 females) 
suffering from knee OA were selected from urban 
hospital se�ings in Kolkata by convenience cohort 
sampling.

Inclusion & Exclusion Criteria: Participants with 
Unilateral/Bilateral Knee osteoarthritis, both genders 
and between the ages of 45- 70 years were included in 
the study.

Exclusion criteria included: history of previous 
knee replacement surgery, other surgeries of the 
lower limb, retired/ active athletes, recipients of 
intra-articular cortisone injections, pregnant/ post-
menopausal women under hormonal therapy, people 
with metal implants in knee, menisci or ligament 
injury, cardiovascular complications, neurological 
complications, mental disturbances or instability.

Withdrawal Criteria: Participants were withdrawn 
from the study if they were unwilling to continue with 
the treatment program, experienced an unbearable 
increase in pain intensity or failed to adhere to the 
exercise program.

Study Tools: The study tools used were elastic bands 
from Thera-band® USA (2 metres in length), chair and 
couch for exercise and material for documentation.  
The specific resistance of Thera-Band to be used for 
each participant was determined by the performance 
of 10 repetitions maximums (10RM).

Outcome Measures: Assessments were performed 
at baseline and at the end of 12 weeks of the exercise 
regime. Participants were assessed with the self-
reported VAS for pain, self-reported total WOMAC 
index for disability and 6-Minute Walk test (6-MWT) 
for physical function.

The participants marked their pain in the past 
week on a 10 cm line (VAS) in answer to the question: 
How severe was your pain during the past week? 
The WOMAC Osteoarthritis index was used to assess 
pain, stiffness, and physical function in patients with 
knee OA. The 6-MWT was conducted according to 
the standardised protocol.  The test was self-paced 
and the patient was allowed to rest if desired, 
although the clock continued to run.  The words of 
encouragement during the testing were standardised 
in English and translated into vernacular if required 
and were given at set times during the test. The vitals 
were recorded before and after each test.

Pre-intervention testing: The 20 participants 
were assessed individually before beginning the 
intervention.  Each assessment was done with a clinical 
assessment format.  After thorough assessment, the 
participants were assessed for pain, disability and 
physical function i.e. the VAS, the WOMAC index 
and the 6-MWT.

Intervention: The intervention given to the 
participants was a set of 8 exercises, which were 
taught to them at baseline, supervised for 3 weeks 
and given as home exercise regime for 9 weeks.  With 
elastic band resistance, the exercises performed were 
ankle dorsi-flexion, ankle plantar-flexion, hip flexion, 
knee extension, (Figure1) leg press, straight leg-
raising, (Figure 2) hip abduction and hamstrings curl. 
The participants were asked to keep the frequency 
of the exercises to just once daily for duration of 30 
minutes, for 6 days a week.
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Figure 1: Knee extension exercise with elastic band 
resistance

Figure 2: Straight leg raising exercise with elastic band 
resistance

Post-intervention testing and follow-up: Weekly 
contacts were maintained with each participant 
and the progress noted.  At the end of the 12 weeks 
exercise program, each participant was re-assessed 
and their compliance charts were evaluated wherein 
they noted down the details of their adherence to 
exercises on a daily basis.

FINDINGS

Inferential statistics calculated the differences in 
pre and post-intervention scores for pain, disability 
and knee function.  The comparison was done for the 
values of the readings taken on the first day and of 
the last day, after the 12 weeks exercise program was 
over.

Age and gender distribution:  The mean age of 
the subects was found to be 55 years. (Figure 3).  The 

disease was seen to be more in the age range of 55- 59, 
especially in females. 11 females and 9 males were 
included in the study.

Figure 3: Age distribution of the participants (n=20)

Demographic profile of the participants

Table 1: Detailed participant demographics 
from clinical assessment:

Demographics Values

Age (years) Mean (SD)
Range

55 (5.1)
45- 70

Height (feet) Mean (SD)
Range

5.3 (0.4)
4.9- 6.1

Weight (kg) Mean (SD)
Range

64 (7.3)
55- 82

BMI (kg/m2) Mean (SD)
Range

24 (1.8)
20.8- 27.7

Occupation Number
Percentage

9
45

Limb length inequality Number
Percentage

0
0

Squa�ing/ Kneeling 
activities

Number
Percentage

8
40

Stair climbing activity Number
Percentage

12
60

Family history of OA Number 
Percentage

5
25

Comparison between pre and post intervention 
pain

The VAS score comparison of pre and post 
intervention was found to be statistically significant 
(p< 0.05).
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Table 2: Comparison between pre and post 
intervention

VAS- Pre
Mean (SD)

VAS- Post
Mean (SD)

df * t 
value

p 
value

6.2 (0.8) 5 (1.2) 19 7.6 < 0.05

* df: degrees of freedom

Comparison between pre and post intervention 
disability

Table 3:  Comparison of Mean (SD) scores of 
disability in pre and post intervention

WOMAC- Pre

Mean (SD)

WOMAC- Post

Mean (SD)
df * t value

p 
value

49 (5.5) 39 (5.4) 19 13.4 < 0.05

* df: degrees of freedom

Comparison between the pre and post 6 Minute 
walk distance (6-MWD)

Table 4: Mean (SD) changes in the distance 
covered with 6-MWT

Pre 
intervention
Mean (SD)

Post 
intervention
Mean (SD)

df * t value p 
value

406 metres 
(58)

484 metres 
(60) 19 - 9.5 < 0.05

* df: degrees of freedom

Summary of Findings:  All the participants in this 
study showed improvement in mean scores, viz, knee 
pain, disability and overall physical function after 
12 weeks of strengthening exercises with the elastic 
band.  This was found to be statistically significant 
(p< 0.05).

CONCLUSION

The results show that over a 12- week period, 
patients with sub-acute tri-compartmental knee OA 
benefited from an elastic band training program. In 
conclusion, a strengthening exercise protocol with 
the elastic band on knee is effective in reducing pain, 
disability and improving physical function in patients 
with OA knee.
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ABSTRACT

Background and Purpose:  Stroke is a leading cause of functional impairment. A wide range of 
therapeutic techniques for post stroke rehabilitation exist, however methodology, cost and modes of 
action vary and no evidence based guidelines exist for their use.  A direct comparison of these techniques 
would help in the development of the same. In this study, we compare the disability outcomes of 
Constraint Induced Movement Therapy (CIMT) and Neuromuscular Electrical Stimulation (NMES) in 
chronic stroke.

Method:  It was a prospective non-randomized clinical trial. One hundred twenty six patients who met 
the inclusion criteria were alternatively assigned to either the CIMT group (n=63) or the NMES group 
(n=63). Both therapies were given for 8 weeks duration. Patients were assessed using  Modified Rankin 
Scale (mRS), Barthel Index(BI),  Fugl-Meyer Scale(FMA) and Motor Assessment Scale at baseline and at 
two and four month of treatment. 

Results: Both CIMT and NMES groups showed significant improvement from baseline (p<0.001). The 
CIMT group showed catch up improvement in BI (p<0.001) and FMA scales (p<0.001) at the two month 
follow up visit. At the four month follow up visit, there was no significant difference in scores between 
the groups across all scales.

Conclusion: CIMT and NMES are effective techniques for post stroke rehabilitation. Although CIMT 
may show a greater improvement in initial stages, there is no difference in clinical outcomes at a later 
stage.

Keywords- Stroke, Rehabilitation, Constraint Induced Movement Therapy, Neuromuscular Electrical 
Stimulation
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INTRODUCTION

Stroke It is a leading cause of functional 
impairment with 20% of stroke survivors requiring 
institutional care after 3 months.  At the end of first 
year, 60% of post stroke individuals continue to 
have residual motor dysfunction and 15-30% remain 
permanently disabled1,2.  Upper extremity hemiparesis 

is one of the most prominent impairments following 
stroke.  30-66% of all stroke survivors are unable to 
use their affected arm in performing activities of daily 
living (ADL) 3,4. The range of therapeutic interventions 
has increased threefold over the past two decades. 
These include options like neuromuscular facilitation 
techniques, biofeedback training and operant 
conditioning. All these techniques have varying modes 
of action duration, methodology and costs. However, 
the best practice for neuromotor rehabilitation of the 
paretic upper extremity remains unclear5,6. Constraint 
Induced Movement Therapy and Neuromuscular 
Electrical Stimulation are two widely studied and 

DOI Number: 10.5958/0973-5674.2015.00077.5 



Indian Journal of Physiotherapy and Occupational Therapy. April-June- 2015, Vol. 9, No. 2             183  

well evidenced modes of therapy for the treatment 
of upper limb hemiparesis. Constraint Induced 
Movement Therapy (CIMT) focuses on forced use 
of the upper extremity that a�empts to counter the 
learned non use of the same. CIMT uses the concept of 
forced use via immobilization of the unaffected upper 
extremity, and repetitive task practice and adaptive 
task practice with the affected extremity, to improve 
the spontaneous functioning of the la�er in real 
life situations7-10. It induces massive use dependent 
cortical plasticity and increases the area of cortex 
involved in innervations of movement of the affected 
extremity. The efficacy of CIMT in rehabilitation after 
stroke has been confirmed by multiple clinical trials10-

13. Neuromuscular Electrical Stimulation (NMES) is 
based on the concept of sensorimotor integration 
theory which states that sensory input from 
movement of the affected limb directly influences 
subsequent motor output14 leading to the recruitment 
of alternative motor pathways which assist the stroke 
damaged efferent pathways2, 15-18. NMES has shown 
to significantly improve upper extremity motor 
recovery after stroke19-24.

 In this study we have compared the outcomes 
of Constraint Induced Movement Therapy and 
Neuromuscular Electrical Stimulation in chronic 
stroke.

MATERIALS AND METHOD

Study Design: The study was designed as a 
non-randomized clinical trial and was approved by 
the Institutional Ethics Commi�ee at our hospital. 
Individuals aged between 18-70 years, who were 
diagnosed with  chronic ischemic stroke within 
3 months to 2 years of index event, with an MRC 
power grade>= 2 for wrist and hand muscles, and 
NIHSS between 4 & 20 were recruited from the 
Outpatient clinic at our Department of Neurology 
after obtaining informed consent.Individuals with 
hemorrhagic stroke or with any other brain lesion 
such as a tumor or an infection, who were pregnant, 
who presented with medical instability or those 
who were mechanically ventilated were excluded 
from the study.Recruited individuals were listed in 
chronological order and were assigned to the groups 
via alternate allocation:

a. Constraint Induced Movement Therapy

The unaffected arm was restrained for 4-6 hours a 
day by the use of a sling. The subjects were instructed 

to practice active, assisted strengthening and motor 
control training with the affected arm. They were 
subsequently asked to carry out their activities of 
daily living and routine exercises which comprised 
reaching out to objects, grasping and handling various 
objects. Additional techniques such as behavioral 
contracts and problem solving were used to facilitate 
the transfer of treatment gains to the home se�ing. 
The intervention was provided for 8 weeks.

b. Neuromuscular Electrical Stimulation

The intervention was divided into two half hour 
sessions per day for 8 weeks.  The subjects were 
instructed to carry out their activities of daily living 
and encouraged to continue routine exercises that 
were prescribed in addition to NMES. Before each 
treatment session, the therapist performed general 
passive range of movements with the affected arm, 
which was followed by gentle stretching of the 
wrist and finger flexors. The affected wrist was then 
positioned at flexion of 10 degrees. The participants 
were encouraged to initiate the movement themselves. 
Wrist and finger extensors were stimulated with a 
pair of vacuum electrodes. Both the electrodes were 
placed at extensor group of muscles with a distance 
double the size of electrode.  The electric current had a 
pulse width of 250-300 microseconds and a frequency 
of 50 Hz with amplitude set at the minimum level 
required to initiate joint extension. The stimulation 
time included a 1-second ramping-up period and 
a 2-second ramping-down period. The muscle 
contraction/relaxation time ratio was progressively 
increased by shortening the relaxation period. The 
initial contraction period was 5 seconds and the initial 
rest period was 10 seconds.Both groups received 8 
weeks of treatment on a daily basis and assessed at 
baseline, 2 and 4 months after therapy with Modified 
Rankin Scale, Barthel Index, Fugl Meyer Scale and the 
Motor Assessment Scale.

Analysis:  STATA SE version 12.0 for Windows 
and SPSS version 16.0 for windows were used for 
analysis. The mean scores of each scale in both 
groups obtained at the first visit, the two and four 
month follow up visits, and were compared using 
a two sample t-test(Stata SE version 12.0). Due to 
a�rition during the follow up visits, an Intention 
to treat analysis was also performed. A repeated 
measures ANOVA with Bonferroni correction (SPSS 
version 16.0) was used for a within group comparison 
at baseline and follow up visits. 
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FINDINGS

Out of 205 individuals who were screened, 126 
were recruited after obtaining informed consent 
(Figure-1). The rest of them either did not meet our 
inclusion criteria or declined to participate. Figure 1 
describes patient recruitment.

Flow chart depicting patient recruitment

Figure 1 

All the participants were compliant with the 
treatment.  Table 1 shows the baseline characteristics 
and Table 2 shows analysis within the groups. In 
both groups, all the four scales: mRS (p<0.001), the BI 
(p<0.001), the FMA (p<0.001) and the MAS (p<0.001) 
showed significant improvement at two and four 
month follow up. While comparing the two groups 
(Table 3), there was no significant difference in scores 
at the two month or four month follow up visit.

Table1 : Baseline Characteristics

Scale*
NMES**
(n=63)
Mean ±SD

CIMT***
(n=63)
Mean 
±SD

Mean 
difference 
(95%CI)

P 
value

Age 49.4 ± 12.9 46.7± 13.4   2.7 (-1.9 , 7.3) 0.2

mRS 2.7  ±  0.7    2.8  ±  0.7   -0.1 (-0.3, 0.1) 0.4

BI 73.3 ± 7.1    69.1 ±  7.7    4.2 ( 1.6, 6.8) 0.002

FMA 28.6  ± 5.3    26.4 ± 4.9    2.2 (0.4, 4.0) 0.02

MAS 22.5  ± 2.7   21.9 ±  2.9    0.6 (-0.4, 1.6) 0.3

**NMES: Neuromuscular Electrical Stimulation 
***CIMT: Constraint Induced Movement Therapy

*mRS: Modified Rankin Scale   BI: Barthel Index   
FMA : Fugl Meyer Assessment scale     MAS: Motor 
Assessment Scale

Table-2: Analysis within NMES and CIMT groups(Intention to Treat )

Treatment Group Scale

MEAN P value

Baseline
(nCIMT=63)
(nNMES=63)

FUP-1
(nCIMT=63)
(nNMES=63)

FUP-2 
(nCIMT=63)
(nNMES=63) Overall

Mean± SD Mean± SD Mean ±SD

NMES

mRS 2.7 ± 0.7 1.9 ± 0.6 1.5 ± 0.7 <0.001

BI 73.3 ± 7.1 81.7 ± 6.3 85.3 ± 8.1 <0.001

FMA 28.6 ± 5.3 34.0 ± 4.5 37.3 ± 6.8 <0.001

MAS 22.5 ± 2.7 27.8 ± 2.9 31.9 ± 4.6 <0.001

CIMT

mRS 2.8 ± 0.7 2.0 ± 0.8 1.3 ± 1.1 <0.001

BI 69.1 ± 7.7 81.7 ± 9.2 88.2 ± 11.1 <0.001

FMA 26.4 ± 4.9 34.1 ± 5.8 38.8 ± 9.1 <0.001

MAS 21.9± 2.9 27.2 ± 4.0 32.5 ± 6.0 <0.001

*FUP-1 : First follow up ( at 2 months)     ** FUP-2: Second follow up (at 4 months)
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Table 3: Analysis between CIMT and NMES groups (Intention to Treat)

VISIT SCALE
NMES GROUP
(n=63)
Mean± SD

CIMT GROUP
(n=63)
Mean ± SD

Mean Difference 
(95%CI)  P VALUE

TWO 
MONTH 
FOLLOW 
UP

mRS 1.9    ±  0.6    2.0    ±0.8    -0.1 (-0.3, 0.1) 0.8

BI 81.7  ±  6.3    81.7  ± 9.2    0 (-2.8, 2.8) 0.9

FMA 34.0  ± 4.5    34.1  ± 5.8    -0.1 (-1.9, 1.7) 0.9

MAS 27.8  ± 2.9    27.2  ± 4.0     0.6(-0.6, 1.8) 0.3

FOUR 
MONTH 
FOLLOW 
UP

mRS 1.5   ± 0.7    1.3    ±  1.1    0.2 (-0.1, 0.5) 0.2

BI 85.3  ± 8.1   88.2  ± 11.1    -2.9 (-6.3, 0.5) 0.1

FMA 37.3   ± 6.8    38.8  ± 9.1    -1.5 (-4.3, 1.3) 0.3

MAS 31.9   ± 4.6    32.5  ± 6.0    -0.6 (-2.5, 1.3) 0.5

CONCLUSION

 The baseline characteristics of both the groups 
were very similar except for the lower scores in BI 
(p=0.002) and the FMA(p=0.02)  in the CIMT group. 
This indicates that the CIMT group may have had 
a slightly higher degree of disability. The CIMT 
group showed significant improvement over its 
baseline scores in all scales (p<0.001) at the two and 
four month follow up visits (Table-2). This suggests 
that CIMT is effective in improving the clinical 
outcomes after stroke. This finding is supported by 
prior studies by Taub10 and Wolf13. The NMES group 
also showed significant improvement at  two and 
four month follow up visits(Table-2) across all scales 
(p<0.001). Systematic reviews of the efficacy of NMES 
by deKroon19 and Bolton20 validate our finding that 
NMES is efficacious in treating post stroke paresis. 

On comparing the two therapies at the two 
month follow up visit, there was no significant 
difference in the scores in any of the scales. The 
absence of significant difference in the Barthel Index 
(BI) and the Fugl-Meyer Scale (FMA), suggests a 
catch-up improvement in the degree of disability 
in the CIMT group.. Although the subjects reported 
being compliant with our request of not to restrain 
their unaffected limb at home, a subconscious effort 
to use the affected limb may have persisted while the 
subjects performed their daily activities at home. This 
might play a role in the persistence of the efficacy of 
CIMT over a longer period of time which has been 

demonstrated by various studies12,13. In contrast, 
NMES is purely a hospital based intervention since 
it requires stimulating the affected muscles with 
electrical impulses. Hence it is more time and resource 
intensive. Due to the hospital dependent nature of 
NMES, the group might not have experienced the 
‘carry –over effect’ that was demonstrated by the 
CIMT group.  There was no significant difference in 
the mean scores at the fourth month follow up visit. 
This may have occurred due to shorter time period 
between treatment and follow up. Four months 
may not have been sufficient time to demonstrate a 
difference in clinical outcome between the therapeutic 
techniques.  

There are a few limitations in our study: The study 
was performed on individuals who had spontaneous 
movement in their limbs against gravity [Muscle 
power grade (MRC scale) >2]. Therefore, the results 
cannot be extrapolated to individuals who had more 
severe grades of hemiparesis. Our study did not have 
a control group and thus the improvement cannot be 
solely a�ributed to the physiotherapeutic techniques. 
Having a control arm bereft of physiotherapy 
regimen is not ethical and hence was not factored into 
the study design. 

In conclusion CIMT and NMES are effective 
techniques for post stroke rehabilitation. Although 
CIMT may show a greater improvement in initial 
stages, there is no difference in clinical outcomes 
at a later stage. Further research comparing these 
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techniques is required to determine the difference in 
clinical outcomes between these therapies.
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ABSTRACT

Background: Breast cancer which accounts 30% of cancers is the most common condition for 
functional impairment. Many of the functional impairments arising from treatment of breast cancer go 
unrecognized where physiotherapy is very useful.

Objective: The purpose of the study was to evaluate the functional impairment in mastectomy 
patients.

Methodology: The study was randomized controlled trial study. The study included a sample of 300 
individuals (297 females & 3 males) from January 2013 to October 2013) with age ranged from 30 to 80 
years (mean).         Lymph edema, pain & restricted range of motion parameters were studied.

Results: A significant association was noticed between mastectomy patients & functional impairments 
present in these patients. The incidence of lymph edema, pain & restricted range of motion either both 
or all three functional impairments are present in these subjects. Lymph edema & restricted range of 
motion were the most common impairment following breast cancer treatment.

Conclusion: The conclusion drawn from the study is that physical rehabilitation should be included in 
management of sequel following cancer breast surgery.

Keywords: Mastectomy, functional impairment, physical rehabilitation, Range of motion (ROM)

 INTRODUCTION

Advances in the management of breast 
malignancy have resulted in significant improvement 
in survival rate. This has led large number of patients 
with extensive post surgical functional impairments. 
The cosmetic, functional & psychological results of 
breast cancer treatment may combine to produce 
devastating effects which affects patient’s quality of 
life. The thrust in cancer care is not simply on survival 
but on rehabilitation which aims to improve multiple 
impairments & quality of life.

The goal of rehabilitation is to minimize 
morbidity & reduce suffering following treatment of 
breast cancer. It gives the best possible quality of life 
for patients & upholds their self image during their 
traumatic psychological adjustment.

The ultimate objective of any rehabilitation 
program me is to return individual to a lifestyle that 
is as close to pre morbid level of function as possible 
or to maximize the current potential for function & 
maintain it.

The WHO (World Health Organization) had 
defined quality of life as individual’s perception 
of their position in the context of culture & value 
systems in which they live & relation to their goals, 
expectation, standards & concerns. Quality of life 
considers individual wellbeing, spiritual belief & 
satisfaction.

 Aim of Study: To find out functional impairment 
in post mastectomy patients of breast cancer.

Objective: 1. To assess (evaluate) what type of 
functional impairment occurs in post mastectomy 
patients of breast cancer.
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2. To assess which functional impairment is 
most troublesome.

3. To compare effect of this impairment on daily 
activities in this group.

4. To provide education to facilitate early 
identification of impairment & to introduce 
rehabilitation.

Fig.1

METHODOLOGY 

This randomized controlled trial study 
of functional impairment in post mastectomy 
patients of G.C.R.I was conducted after approval of 
institutional ethics commi�ee & informed consent 
from patient.

 • Research approach : Experimental study

 • Source of study: The data for this study 
was collected by direct references from clinicians 
for physiotherapy treatment. The subjects were of 
operated patients of breast cancer.

 • Population of study : men/women of any age 
group  of breast cancer who have undergone surgery 
& may or may not have undergone irradiation, 
chemotherapy or hormonal therapy regardless 
of time, onset, disease stage or radiotherapy(post 
radiotherapy, on radiotherapy)

 • Sample size : 300 patients

 • Study si�ing : GCRI, Ahmedabad

 • Duration of study : 6 months

Inclusion Criteria:

 • Operated patients of breast cancer

 • Both sexes are included

Exclusion Criteria:

 • Pos�raumatic stiffness

 • Preoperative peri arthritis

 • Metastatic breast cancer

Parameters used: Functional impairments- Range 
of motion, pain, lymph edema

Data Presentation & Interpretation: 

 Graph 1: Shows descriptive statistics of age 
distribution     

 Table1: Shows age distribution & mean value

Age (years) Mean ± SD

20- 70years 42 ± 5

 Table 2: Shows gender distribution who 
participated in study

Gender Total no. of patients

Female Male

 297 3 300

Table 3: Shows comparison of functional 
impairment ( ROM, pain, lymph edema)

Functional impairment
Total 
no. of 
patients

Pain
Pain+ 
restricted
ROM

Lymph 
edema

Lymph 
edema 
+ pain

Three

38 117 55 26 43 279

Result: A total number of 300 patients of breast 
cancer from January 2013 to October 2013 of surgery 
and may or may not have undergone irradiation, 
chemotherapy or hormonal therapy. The mean age 
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was    years (Range 20 to 70   years) with male/female 
ratio of 3:297. There was significant upper limb 
functional impairment in these patients. (Table 4) 
The most predominant symptom experienced by 
the patient was restricted range of motion (38.5%) 
which affects their quality of life& create difficulties 
in routine daily life activities. Two patients had 
preoperative restriction of shoulder joint movement. 

We found that 61%of patients (n=181) had lymph 
edema and pain or pain & lymph edema or pain & 
restriction of range of motion.

13% of patients experience pain which was 
either at scar site, musculoskeletal or neuropathic in 
nature.  Out of these 10% (n=30) patients were given 
physical modality for pain relief for be�er exercise 
performance.

27% patients had lymph edema or lymph edema 
& pain.

18% (N=55) patients had pure lymph edema 
without pain or restricted range of motion.

14% (N=43) patients had all three symptoms 
(pain, restricted ROM, lymph edema)

12 patients had no complaint and referred as 
routine part of post mastectomy referral.

5 Patients had secondary in upper limb or bone.

1 patient was of mastectomy + STG.

1 patient was of Bilateral MRM 

  DISCUSSION

   We observed significant restriction of range of 
motion of shoulder joint (38.5%) either terminally 
restricted mainly shoulder flexion and abduction 160 
-180 degree) or severe restriction (mainly shoulder 
flexion and shoulder abduction 90 120 degree) Out 
of 38.5%, 23% of patients had terminal restriction & 
15.5% of patients had severe restriction.

Restriction of range of motion could be explained 
by the fear of doing exercise, breaking of sutures, may 
be delayed physical reference, less sincerity in doing 
exercise and unsupervised exercise.

This could also be explained by that it may be 
the result of postoperative scar tissue formation, 
radiation induced fibrosis, protractive  posture 

bringing shoulder forward, disuse or due to pain.

Limitation in shoulder abduction may interfere 
with activity of daily living like reaching behind 
the head to wash, comb ones hair, to do overhead 
activities and out to side activities. Findings indicate 
that reduction in shoulder range of motion were 
associated with greater upper extremity disability 
(high DASH score)

Mounsell et al found an incident of arm morbidity 
following breast surgery as follows:  pain in 56%, 
restriction of range of motion in 33% [3]

Lewfw, P Falzer LA, Danoff J, Springer BA also 
found 35% of patients had shoulder limitation with 
difficulty in household chores & lifting. Different 
factors are associated with early vs. late range of 
motion loss. Symptoms reported by cancer breast 
survivors are frequently associated with functional 
limitation in upper extremity & warrant intervention 
using prospective surveillance mode of care may 
reduce severity of range of motion.

Gosselink et al.2005, Blomquit et al 2004 reported 
loss of range of motion by 26% of women 1 year post 
mastectomy [1] The nature of restriction in his study 
was: most limited range of motion was shoulder 
flexion and abduction & restriction of range of motion 
was greater for patients who: 1) mastectomy versus 
breast conserving surgery 2) received radiation 3) 
underwent axillary lymph node dissection versus 
sentinel lymph node dissection (leidonius 2005)

Hayes SC, Janada M, Corrish B, Newman B also 
did study on incidence, risk factors & effect on upper 
limb function from 6 to 18 months. In his study he 
found 33% patient having lymph edema [14] 

Occurrence of development of lymph edema 
varies immediately after operation from days to up to 
15 years as late.

The etiology of this morbidity seems to be 
multi factorial with most consistent risk being those 
associated with extent of surgery & treatment.

Arm edema is a common complication of cancer 
breast surgery that can result in substantial functional 
impairment & psychological morbidity[14]. The risk 
of arm edema increases when axillary dissection 
& axillary radiation are used. Arm edema after 
cancer breast surgery and radiotherapy is one of the 
sequels. Lymph edema on cancer breast is caused by 
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interruption of axillary lymphatic system by surgery 
or radiotherapy which results in accumulation of 
fluid in subcutaneous tissue in arm with decreased 
substansibility of tissue around joints and increased 
weight of extremity. Chronic inflammatory changes 
results in fibrosis. 

Tasmuth et al also found the prevalence of arm 
edema increase from 22% at 1 month after surgery to 
36% at 1 year [10]

 Because of short term follow up of circumferential 
measurements there were no clinically significant 
findings at any level in this study. So we could not 
find the incidence of lymph edema at post discharge 
follow up therefore long term follow up study 
needed. 

We also found 16% of patients’ complaint of 
pain i.e. acute/chronic, incisional pain, myofacial 
pain, neuropathic pain etc. Out of this study 10% of 
patients were advised for pain relief modality so they 
can do be�er exercises.  

Post mastectomy pain is caused by direct nerve 
injury (e.g. severance, compression, ischemia, 
stretching, and retraction) during surgery or 
subsequent formation of traumatic neuroma or scar 
tissue. Breast cancer operation can damage brachial 
plexus, intercostobrachial, long thoracic, medial & 
lateral pectoral nerves that innervate the breast, chest 
wall  & ipsilateral extremity. Surgery procedures in 
upper outer quadrant of breast & axilla where major 
nerve transverse opposite field are vulnerable to 
nerve injury. In addition local radiation treatment & 
neurotoxic treatment (taxens, platinum agents, and 
vinca alkaloids) also exacerbates post mastectomy 
pain syndromes.

Chest wall & surgical scar pain are more likely 
due to extensive surgical removal of breast tissue than 
axillary lymph node dissection. The sensory nerve 
that innervates skin of chest perforates   are often 
cut or damage due to resection. Extensive dissection 
disrupts cutaneous sensory that provide normal 
sensation to skin overlying breast & lateral chest 
wall. Formations of neuroma at cutaneous end also 
cause pain. Loss of intercostals nerve function results 
in numbness & regeneration of this takes months to 
years.

The most common cited theory of chronic pain is 
multi factorial. One of this is intentionally sacrificing 

of intercostals nerves. This sensory nerve exits 
through muscles of chest wall & provide sensation 
to shoulder & upper arm because this nerves runs 
through packet of lymph node in armpit, they 
commonly cut by surgeons in process of removal of 
lymph nodes. In most patients loss of innervations 
results in numbness in affected area & women 
experience a period of uncomfortable paraesthesia in 
affected arm for several months.

Patients with persistence of pain & painful 
symptoms cause difficulty in doing physical & 
recreational activity, body image distress, decrease 
sexual interest & function. Additional factors 
include neuropathies caused by chemotherapy & 
radiotherapy. 

Patients with pain frequently experience some 
degree of debilitation that interferes with their ability 
to lead productive & comfortable lives. Moreover 
the concomitant overlay of stress & anxiety that 
commonly follow the diagnosis of cancer further 
adds functional impact of unremi�ing post operative 
pain in affected patients.

Most of studies have shown distinct correlation 
between extent of axillary lymph node dissection 
& subsequent development of neuropathic pain 
involving upper arm.

Robert A Washer (MD, FACS) estimated 20 to 25 
% patients undergoing for axillary dissection with 
or without mastectomy experience pain & appears 
to correlate with the extent of axillary surgery in his 
study of post mastectomy pain syndrome.

O.J.Viholm Scold Sindrup studied the prevalence 
of postoperative pain syndrome in 258 patients by 
mailing questionnaire to the patient after one & half 
year[15]. The prevalence of chronic pain found in 23.9% 
patients located in the area of surgery or ipsilateral 
arm.

Gartener R Jansen, Nielsen J, Kroman N did study 
on pain syndrome after cancer breast surgery of 1543 
patients Out of that 47% patients reported pain of 
whom 13% had severe pain, 39% had moderate pain 
& 48% patients had light pain.

Caffo O, Amilhe�i M reported pain in 39.7% of 
women after breast surgery [17]

Tasmuth T, Von Smi�en K studied pain, 
paraesthesia & strange sensation in 50% patients[16]
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Smith et al identified a prevalence rate of post 
mastectomy pain syndrome among 43% out of 
408 women in the Grampian region, Northeast 
Scotland[18] 

Ognjen, Visenjevac, MD resident in 
anesthesiologist at state university of Newyork at 
Buffalo reported in annual meeting of the American 
Pain Society  that out of 369 patients of breast surgery 
followed for as long as 10 years. 19.5% reported post 
mastectomy neuralgic pain.

CONCLUSION

Our study indicate that the functional impairment 
represent as important category of morbidity for 
breast cancer survivors& should be considered in 
pretreatment decision making.

Based on result of this study physical 
rehabilitation should be included in management 
sequel following cancer breast treatment.

It is imperative for healthcare professional 
particularly physiotherapist to be aware of unique 
problem faced by this population & advocate for 
prevention & evidence based intervention.

This database should be of use to both clinicians & 
researchers in emphasizing function as an important 
outcome of breast cancer & its treatment.

The scope of physiotherapy can be improved by 
education, public awareness, professional practice & 
availability of services.
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ABSTRACT 

Introduction: Back pain among high school students all over the world is on the rise. It is one of the 
most underestimated public health problems in today’s generation.

Objective: This research was performed to determine the prevalence of back pain among high school 
students in Dubai, UAE. 

Materials and Method: The study was done using convenience sampling, the study sample comprising 
a total of 184 students, of both genders in the school grades 9 to 12. A consent form was signed by the 
parents and the subjects filled questionnaires. Descriptive statistics was performed to express the 
results.

Results: The results obtained showed that more than half of the total population suffered from back 
pain. Furthermore, the results established a link between other variables such as the affected region 
and muscles of the back, age, grade (9-12) and gender. Considering the anatomical aspects of the back 
pain experienced, the region most affected as reported by the students, was the neck. Adolescents who 
belonged to 17 and above age group were observed to be more susceptible to back pain. 

Conclusion: Back pain was more prevalent in females than in males. Prevalence of back pain is a major 
issue in today’s generation and awareness among the students is essential for early prevention. 

Keywords: Back pain, students, prevalence
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INTRODUCTION 

Low back pain is defined as ‘neither a disease nor 
a diagnostic entity of any sort’. The term referred to 
pain of variable duration in an area of the anatomy 
affected so often that it had become a theory of 
responses to external and internal stimuli.1  The 
classification of back pain is based on either duration 
of persistence of symptoms: acute lower back pain 
(lasted less than 6 weeks), sub-acute lower back 

pain (lasted between 6 and 12 weeks) and chronic 
lower back pain (lasted more than 12 weeks) or on 
etiology: mechanical or non-specific lower back pain 
(no underlying pathology) and secondary lower 
back pain (associated with underlying pathology).2 
Various  superficial muscles which contribute to back 
pain include the trapezius muscle, latissimus dorsi, 
the rhomboid major and minor muscles and the 
gluteus maximus muscle.3

A study in Al Ain reported a 59% prevalence of 
low back pain4, which is a rather high percentage. A 
prevalence of 68% was found in medical students in 
UAE University, Al Ain5. This further reflected that 
younger age groups are ge�ing affected with back 
pain and the pain is ge�ing aggravated as students 
get older. 

DOI Number: 10.5958/0973-5674.2015.00079.9   
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Studies exhibit great variability in prevalence 
rates, with estimates ranging from 1.1%-66%6,7. 
This variability may be due to differences among 
the studies in such factors as the age of the sample, 
sample size, definition of back pain, recall period, 
strategy for extracting data, and methodology used7.

Among adolescents, back pain was a pressing 
issue since it seemed to be constantly on the rise. 
School age children are at a high risk for major back 
problems if the onset of back problems was early. The 
aim of this research was to increase awareness of this 
important issue, and a�empt to rectify it before it 
caused major problems, one of which being chronic 
back pain, for children at a later stage,. Furthermore, 
in order to avoid the harmful consequences of back 
pain, early prevention is essential. The main objective 
of the study was to determine the prevalence of back 
pain among students of grades 9 to 12. Secondarily, 
the association of back pain with regard to the 
affected region and muscles of the back, age, grade 
and gender was assessed. 

MATERIALS AND METHOD

The study was a cross-sectional study that 
involved surveying high school students in Dubai, 
UAE. The students were in selected from grades 9 
to 12. According to a study done in Al Ain, UAE, the 
prevalence of back pain was 59%4, and using this value 
as the basis, a sample size of 260 was determined. 
184 students from three schools participated in the 
research.  

The sample population was selected using 
convenience sampling. Both genders and all 
nationalities of participants were included the study. 
The research was approved by the Research and Ethics 
Commi�ee of the institution. Confidentiality and 
anonymity of the students were maintained. Consent 
had been given by the respective schools and the 
parents of the students to carry out the study. Gender 
and age were considered the independent variables 
while the affected region and muscles was taken 
as the dependent variable. The instrument chosen 
was a self-administered questionnaire, as it was 
the least time consuming and most feasible method 
for children. The data was entered in Microsoft 
Excel and was then imported to SPSS version 20 
for analysis. The data was analyzed to determine 
the prevalence of back pain. Bivariate analysis was 
performed to observe strength of association between 

the independent and dependent factors. P < 0.05 was 
considered statistically significant. 

RESULTS

This study was conducted among 184 students 
to determine the prevalence of back pain among high 
school students. 

Figure 1: Prevalence of self-reported Back pain 
among the participants. (N=184)

Of the total, 65% reported back pain. The majority 
(40%) had a mild form of back pain, 23% moderate 
pain and a small percentage (2%) had severe back 
pain.  Details are given in figure 1.

Table. 1: Distribution of onset and peak of 
back pain among the participants. (N=120)

Variables Groups No. % Non 
response

Onset

<1 year ago 17 
21.8
 

271-3 years ago 52 
66.7

>3 years ago 9 
11.5
 

Peak

Morning 
Yes 23 19.7 

3
No 94 80.3 

School 
hours 

Yes 40 34.2 
3

No 77 65.8 

Evening
Yes 71 60.7 

3
No 46 39.3 

Bed time 
Yes 16 13.7 

3
No 101 86.3 

Table 1 showed that the onset of back pain 
during the previous 1-3 years was found to be the 
complaint of 66.7% of the participants. About 21.8% 
had experienced back pain during the previous year, 
and 9 students (11.5%) reported that they had had an 
onset of pain more than 3 years ago. This observation 
did not show any specific trend. 
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The peak time of pain was mostly the evening 
(60.7%). 34.2% students experienced pain during 
school hours,19.7% felt pain in the mornings and 
13.7% at bed time. 

Figure.2: Distribution of pain according to 
affected regions of the back. (N=120) 

In order to determine accurately in which body 
region and muscle the pain was felt, the students 
were given a picture of the human body and asked to 
indicate the most appropriate or closest region. 27.2% 
students, which was the majority, showed the neck 
region, 19.8% the lower medial and 19.3% the lower 
lateral regions. Infrascapular and suprascapular 
regions were reported by 15.6% and 15.2% students 
respectively. Details in figure 2.

where as among males (51.3%). Furthermore, in each 
school grade, more females than males were found 
to experience back pain. However, a trend was not 
seen between back pain and progress to higher school 
grades.  

DISCUSSION
Back pain is an underestimated problem among 

adolescents. This study assessed the prevalence of 
back pain and associated variables. These variables 
included age, gender, and affected muscles of the 
back. Besides these, frequencies of onset and peak of 
the back pain were also studied. 

There was a high prevalence of back pain found 
in the high school students. A study in Al Ain, UAE 
reported 59% prevalence of low back pain5, and 68% 
of the population was found to have experienced back 
pain in a study conducted by UAE University, Al Ain. 
Other studies show great variability in prevalence 
rates, with estimates ranging from 1.1%-66%.6,7 

This variability may be due to differences among 
the studies in such factors as the age of the sample, 
sample size, definition of back pain, recall period, 
strategy for extracting data and methodology used.7

Back pain among school age children, particularly 
adolescents, has been rising alarmingly,8 so much so 
that it was almost equal to the prevalence of back pain 
in the adult population. The lifetime of prevalence of 
back pain can reach up to 70-80%.9 Another study 

Table 2: Comparison between socio-demographic characteristics and back pain. (N=120)

Socio-
demographic 
characteristics

Groups
Back Pain No back pain

P value
No. % No. %

Age group

 (in years)

≤14 32 56.1 25 43.9

NS15-16 64 64.6 35 35.4

≥17 24 85.7 4 14.3

Gender
Male 40 51.3 38 48.7

<0.01
Female 80 75.5 26 24.5

Grades

9th  24 54.5 20 45.5

NS
10th  34 64.2 19 35.8
11th  33 63.5 19 36.5
12th  29 82.9 6 17.1

Age of students ranged between 12 and 18 years. 
There was a trend observed in the percentage of self-
reported back pain and the students’ respective ages. 
As the age increased, back pain, too, increased. It was 
observed that 85.7% in the age 17 years and above 
category reported back pain, which was followed 

by 64.6% students in the 15-16 year age range and 
56.1% below 14 years of age. A statistically significant 
association was observed between the ages of the 
participants and back pain. Details in table2.

Among females (75.5%) experienced back pain 
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reported that out of all the children who participated 
20% had shown an increase in incidence of back 
pain  where over a couple of years.10 All these studies 
further substantiate the increasing importance of back 
pain in children and adolescents, and that it deserves 
to be investigated and controlled.

Evidently, it should not start so early, as it 
usually only gets worse with age. Therefore, the 
earlier the onset of back pain, the worse it would 
be in the future. Furthermore, a study showed that 
acute back pain was more common and did not lead 
to ‘disabling consequences’ when compared to pain 
of a chronic nature.11 However, the results obtained 
showed a higher number of cases of chronic back 
pain, i.e. onset during the previous 1-3 years. The 
peak time at which the back pain was felt showed a 
trend which indicated that as the day progressed, the 
students tend to feel the pain. This, however, could 
not be supported with other studies as no study has 
determined the frequency of back pain among high 
school students. 

The students were given a choice of six regions of 
the back to choose from in order to specify where they 
felt the pain. The most response selected by most was 
the neck region, followed by the lower medial back. 

Neck strain can cause ‘hyperextension of the 
lumbar spine’ which could result in lower back pain.12 
As a result of this, neck and lower medial regions of 
the back were the two most common areas of pain. 
Furthermore, ‘the muscles involved in the neck that 
are at risk of ge�ing injured are the anterior, medius 
and posterior scalenus muscles. These muscles elevate 
the 1st and 2nd ribs and also laterally flex and rotate the 
cervical part of the vertebral column.3

A five year study that was carried out with 
adolescents of ages 12-16 years showed an increase 
of the annual incidence of back pain of 12% at the 
age of 12 and 21.5% at the age of 15.13 The results 
obtained in this study showed that students above 
the age of 17 years was the group that reported 
experiencing back pain the most, which is similar 
to observations in another study.14 A study shows 
that the newer generation of children suffer from 
back pain much earlier in their life than those of the 
past generations.15 According to another study, the 
adolescents experience more pain just before and 
after onset of puberty.16  However, the occurrence of 
back pain among students aged 17 years could be due 

to other factors like carrying heavy bags rather than 
weak muscles. 

Among the genders, it was found that only 38.5% 
of the males suffered from back pain compared to 
70.8% of the females. Studies show a higher prevalence 
of back pain among females than among males17,18. 
Similar results were also seen in another study.19 
During puberty due to high amounts of testosterone 
and IGF-1 in males, the development of muscles 
occurs to a higher extent than in females. High levels 
of estrogen in females increase the development of 
bone mass more than the muscle mass, hence, making 
women more susceptible to back pain.20 Grade 12 
students in our study  reported to have experienced 
back pain more than the students in  grades 9 to 11. It 
was also observed that in all grades the females were 
affected more than the males. 

In order to avoid the harmful consequences of back 
pain, early prevention is essential. Although various 
control methods have been suggested and applied, 
a study showed that only a few were effective.21 A 
recent study with a selected group of children who 
were made to follow a routine exercise regimen so 
they could be tested at the end of the period to assess 
the intensity of back pain helped to conclude that 
there was a decrease in the pain in a small percentage 
of the children.22 This observation can be co-related 
to the finding in our study on back pain prevalent in 
high school students and the steps that can be used in 
order to control or prevent back pain. Among these 
is the promotion of a healthy lifestyle which includes 
everyday exercises and making the children aware of 
the distress that back pain may cause. 

There were a few limitations we encountered in 
the study. Out of the sample size anticipated, only 184 
could be included in the study. There was also recall 
bias. Since the students were asked about events 
of their past, there was a chance of them not being 
completely certain of what the situation had been to 
give a correct answer. Also, a cause-effect relationship 
could not be established since our research was a 
cross sectional study.

CONCLUSION 

The conclusive result of this study performed on 
high school students was that 65% of the participants 
reported back pain, most often in the neck region. The 
number of females who reported that they had back 
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pain was greater than males. There was an increase 
observed in the female students who reported back 
pain as they moved to higher school grades.
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ABSTRACT

Physical therapy plays an important part in the conservative management of temporomandibular 
disorders (TMD) following dental procedures, post-operative dental or maxilla-facial surgeries.  The 
pain may be felt in the  temporomandibular  regions,  head, neck and shoulders, and interferes with 
mouth opening(trismus) which  impairs oral hygiene, usage of dentures, eating, laughing, yawning, 
sneezing, talking and facial expressions. 

The physiotherapy interventions of thermo therapy, exercises and use of TMJ mouth opening devices 
are clinically proven to facilitate mouth opening, decreasing pain and improving body posture.  

Hence the interdisciplinary work between the physiotherapist and the dentist helps in effective 
management of TMD.

Keywords: temporomandibular joint, trismus, physicaltherapy, mouth opening devices.

INTRODUCTION

As a result of temporomandibular disorders, 
70% of the population may experience some jaw 
symptoms from time to time. These symptoms 
range from mild discomfort to severe pain in the 
jaw leading to jaw restrictions and locking (trismus). 
The pain may be felt in the jaw joint, jaw bone, teeth, 
jaw muscles, temporal regions, ears and neck and 
can cause headaches. TMD can have a devastating 
effect on your life, interfering with eating, laughing, 
yawning, sneezing, talking and facial expressions.

The temporomandibular joint (TMJ) has strong 
muscles and ligaments that work together to both 
stabilize and move the joint which brings about 
opening and closing movements of the mouth as 
well as helps in moving the lower jaw forwards and 
backwards (protrusion and retrusion) and side to side 
movements of the jaw. There is a fibrous disk in this 
joint that helps to cushion and stabilize the joint. All 
these structures need to work together correctly to 
maintain a good jaw function.

CAUSES OF TEMPOROMANDIBULAR 
JOINT PAIN

1) Dental procedures requiring the patients to keep 
his jaw open for an extended period of time in 

especially extractions of the mandibular third 
molars frequently may develop mild to moderate 
trismus. 

2) Surgical procedures to the mouth or throat where 
the jaw has been held open for an extended 
period of time.

3) Injury or blow to the jaw or a fall onto your chin, 
or a whiplash injury in a car accident can lead to 
fracture or dislocation of the temporomandibular 
joint.

4) Clenching and grinding of teeth (bruxism).
5) Mal-occlusion of teeth.
6) Missing of several teeth in a row.
7) Arthritic changes like osteoarthritis or 

rheumatoid arthritis in the temporomandibular 
joint.

8) Neck postural problems.
9) Stress can cause persons to tighten facial and jaw 

muscles or clench the teeth.
10) Habits like resting your chin on your hands as 

you work or chewing your nails or biting onto a 
pencil or chewing gum continuously.

11) Maltracking of jaw due to muscle weakness or 
muscle spasm which causes clicking in the joint.

12) Violinists who don’t use shoulder rest while 
practicing violin or who don’t maintain proper 
body posture.
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Table No. 1 Common Symptoms of TMD

S.no. Area involved        Symptoms

1. Head and Face

• Headache
• Migraine
• Painful sinuses
• Shooting pain up and back of head
• Tender scalp bones

2. Eyes
• Pain behind eyes
• Sensitive to sunlight
• Or maybe blood shot eyes

3. Mouth
• Discomfort and limited opening of mouth
• Inability to open mouth smoothly
• Jaw deviates to one side while trying to open mouth

4. Teeth and 
Throat

• Habitual clenching and grinding of teeth due to stress
• Clenching and grinding of teeth in sleep
• Looseness and soreness of back teeth
• Frequent soreness of throat without infection
• Trismus can decrease the size of the resonating oral cavity which 

impairs the   quality of voice leading to hoarse voice 

5.
Ear

• Buzzing or ringing sound
• Decreased hearing
• Ear pain
• Cloggy, itchy ears
• Vertigo, dizziness

6. Jaw (TMJ)

• Clicking and popping sounds in the TMJ
• Grating sounds
• Locked jaw
• Pain in facial and masticatory muscles
• Uncomfortable jaw and tongue movements

7. Neck

• Lack of mobility and stiffness
• Neck pain can also lead to a headache
• Shoulder and upper back aches
• Arm and finger numbness and pain
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Fig.1 Signs and Symptoms of TMJ Disorders

METHOD/DIAGNOSIS

A good assessment of the patient as well as 
appropriate investigations like panoramic full face X-
ray allows viewing of the entire jaws, TMJ and teeth 
to rule out other problems causing TMD symptoms. 
MRI and CT scan gives an accurate view of the soft 

tissues as well as the bony details of the skull and 
the TMJ helps in making an accurate diagnosis for 
prioritizing the patients source of problems like pain, 
headache, inability and discomfort or pain in opening 
the mouth, faulty postures etc. for  implementation of 
effective physiotherapy management.

Table No. 2 Findings and Physiotherapy Interventions That Can be used

S.no. Symptoms Physiotherapy Interventions

1. Pain

• Moist heat, hot packs, cold packs

• Warm saline mouth rinses

• Ultrasound therapy

• TENS

• Low laser therapy

2.
Tightened neck 
and shoulder 
girdled muscles

• Stretching and strengthening exercises for neck and shoulder girdled muscles

• Proper body postures

• Ergonomics
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3. Inability to 
open mouth

Exercise 1

Place your hands under your chin, then partly open your mouth against upward pressure 
from the hands for a timed 20 seconds. Hold the position and then swallow and relax for 
a few seconds. Then move on to exercise 2.

Exercise 2 

Lightly support both jaw joints with your fingers in front of your ears and place your 
thumbs on the side of your chin. Open the mouth smoothly and widely. Use your thumbs 
to make sure that you open the mouth without moving the jaw to either side. Hold the 
position, and then close the mouth. The importance of this exercise is to open the jaw 
without moving to either side. Wide opening will come with practice.

Exercise 3  

Support one jaw joint as before with the fingers of one hand, keeping the thumb on the 
side of the chin. Make a fist with the other hand and place it on the side of the chin. Open 
the jaw, swinging the jaw towards the fist. Gently press against the jaw with the fist. Hold 
this half open position for a timed 20 seconds.

Exercise 4 

Swap hands and repeat the exercise to the other side. Many patients find it quite easy to 
swing the jaw in one direction, but find swinging it to the other side quite uncomfortable 
and difficult.

Remember to do the exercises regularly to be benefi�ed from them

Devices used for increasing mouth opening

• Therabite jaw motion rehabilitation system can be used in semi restricted opening of 
mouth.

• TMJ exercisers

• Screws /cones

These physiotherapy interventions help in 
effective conservative management in elevating the 
symptoms of headache, neck, and shoulder and arm 
pain as well as in regaining movement of the TMJ and 
improving one’s body posture which helps to instill 
confidence and make life meaningful in carrying out 
activities of oral hygiene, use of dentures, chewing 
and swallowing, yawning, laughing, sneezing and 
coughing effortlessly.

ABOUT TRISMUS

Trismus is one of the most disabling conditions 
where there is a tonic contraction of the masticatory 
muscles. It leads to a locked jaw due to dental 
procedures, trauma, radiation therapy, TMJ 
problems, bony ankylosis, arthritis, infections and 
micro trauma like bruxism. These conditions impair 
the function of chewing and swallowing leading to 
deficient intake of nutrition. They impair articulation 
of speech leading to compromised social interactions, 
compromised oral hygiene, impossibility to insert 
dentures, physical examination and visualization 

of the mouth. As a consequence, depression can 
arise leading to decreased ability to cope with the 
condition.

How to “test” for Trismus?

The simplest way to test for trismus is to insert 
three fingers between your upper and lower teeth 
or dentures. If you can do this without pain or 
discomfort, you are probably fine. If you can only 
manage 1 or 2 fingers, you may have Trismus. A more 
precise way to measure the mouth opening is to use 
a small scale.  The average mouth opening is around 
45 mm.

Fig. 2 Test for Trismus  
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Fig3. Measuring the mouth opening

Hence mouth opening becomes a priority 
requiring an early detection and intervention to 
counter this debilitating condition and prevent costly 
complications. This situation compromises a patient’s 
quality of life and health. The physiotherapists may 
want to decrease the muscle spasm and mobilize the 
joint slowly. In order to help the patient initiate and 
maintain the mouth opening, a therabite jaw motion 
rehabilitation system device and other TMJ exercisers 
are used to treat trismus which helps to provide 
anatomical correct jaw motion.

Using the device several times a day provides 
an average sustained gain of 1 to 1.5 mm of mouth 
opening mobility per week.

NORMAL VALUES

Normal mouth opening:  35mm - 55mm and for 
functional activity 25mm - 35mm is needed

Lateral deviation (Side to side mouth opening): 
10 - 15mm

Retrusion (backward gliding of jaw): 3 - 4mm

Protrusion (forward gliding of jaw) : >7mm

Table 3: Grades of Trismus

Normal Oral Opening >40 mm 3+ Fingers
Mild Trismus 30-40 mm   2-3 Fingers
Moderate Trismus 15-30 mm  1-2 Fingers
Severe Trismus <15 mm <1 Finger

Some of the Currently Custom Made Devices for 
TMJ Opening 

1. Screws or cones which help to enlarge mouth 
diameter. 

2. Elastic traction for mouth opening.

3. Hydraulic passive motion device for mouth 
opening. 

4. Therabite jaw motion rehabilitation system.

These devices are portable systems which utilize 
repetitive passive motion and stretching to restore 
mobility and flexibility of the jaw musculature, 
associated joints and connective tissues. It is a 
clinically proven effective system that helps increase 
the jaw opening and decrease the pain. 

OBJECTIVES IN USING THESE DEVICES

1. Increases range of motion of the Jaw by 
stretching the connective tissue

Post surgical fibrous scar tissue and tonic 
contraction of muscles causes tightening of muscle 
and joints and requires stretching to re-align the 
collagen fibers within an anatomically correct 
fashion.

Mobilizes Joints: Joints that have been 
immobilized can undergo degenerative changes in 
a ma�er of days. These devices can safely mobilize 
the Temporomandibular joint across its full range of 
motion via passive motion.

2. Pain Reduction: These devices help in reducing 
joint inflammation for Immobilized joints leading 
to thickening of the synovial fluid and thinning 
of cartilage. This stiffening of the joints ultimately 
leads to inflammation and pain. Exercising with 
these devices activates anti-inflammatory agents that 
promote joint lubrication and reduce inflammation 
and pain. This inflammation process can be corrected 
through passive motion exercises that has been 
proven to reduce joint and muscle pain in as li�le as 
two weeks of therapy.

BENEFITS

1. Anatomically correct: A unique feature of 
these devices provides a natural curved motion of 
the jaw. Guiding the mandible along an anatomically 
correct pathway.

2. Patient controlled: When using these devices, 
the speed and opening ranges can be adjusted directly 
by the patient. This helps to reduce anxiety levels and 
improve compliance.

3. Portable: These devices are portable, durable 
and lightweight and can be carried wherever they 
go.

4. Load-bearing comfort: These devices are 
designed in such a way that the load-bearing forces 
of stretching are across the teeth. These, together with 
the bite pads, promote a comfortable stretch while 
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convenient for long term physiotherapy.

Fig 4. Demonstration of new TMJ Exerciser

The screw is twisted to separate the U shaped 
device platform to open the patients jaw until pain is 
experienced. The mouth opening is sustained for 1 to 
2 minutes and then pressure is released. This mouth 
opening sustained – release procedure is repeated 
several times for duration of 5 to 10 minutes, each 
time, five times and a day.

The total weight of the aluminum alloy device 
is approximately about 200 grams which is light and 
suitable for long-term use.

Four clinical trials revealed that the proposed TMJ 
exerciser could improve physiotherapy effectiveness, 
shorten the physiotherapy time from original six to 
ten months to two to four weeks.

protecting the patient’s teeth.

5. Effective: Passive motion and stretching 
exercises with these devices are clinically proven to 
be an effective form of jaw therapy.

6. For all ages: These are available in adult and 
pediatric sizes.

The concerns and disadvantages for these mouth 
openers include poorly distributed force, intermi�ent 
force, damage to teeth, shot term durability, need for 
preliminary mouth opening, difficult and expensive 
to fabricate and the requirement of close clinical 
supervision and so a new TMJ opening exerciser was 
fabricated.

TMJ OPENING EXERCISER 

A recently developed TMJ opening exerciser is 
found to be patient friendly. The patient could hold 
this device made of lightweight aluminum alloy, 
using the handle between the upper and lower 
streamlined main structures. The U shaped platforms 
are inserted between the upper and lower teeth. A 
similar U shaped soft silicon pad was fixed to the alloy 
structure to protect the teeth and edentulous ridge for 
patient safety and comfort. The handle is held by the 
patient to decrease mouth loading, making the device 

Table 4: Effective rehabilitation consists of home program, self helps and periodical follow ups.

Do’s                 Dont’s

• Continue your home programme of exercises for mouth opening, 
stretching and strengthening of shoulder girdle and neck muscles.

• Don’t become dependent on high doses of analgesics or anti-
depressants which initially is helpful but the long term contributes 
to TMD

• Application of moist heat or cold pack to decrease pain levels 
following exercises, enabling the patient to cut down on 
medication

• Avoid hard foods that require hard or prolong chewing like nuts, 
carrots, meat etc. Avoid coffee and smoking, both of these are 
stimulants that can make the pain seem worse and increase muscle 
fatigue. Avoid biting into large burgers or sand witches which 
require extreme jaw moments.

• Eat soft foods like idli, curds, mashed potatoes, scrambled eggs, 
well cooked vegetables and rice, fish. Fruits must be cut into small 
pieces

• Avoid opening your mouth very wide while yawning, yelling, 
sneezing, coughing and singing as these require extreme jaw 
moments.

• Undergo timely dental treatments and maintain good oral hygiene • Don’t rest your chin on your hand or hold the telephone between 
the shoulder and ear. 

• Maintain good body posture and ergonomics which helps to 
reduce the tension that develops in the muscles.

• Avoid habits like chewing finger nails, pencils or continuously 
chewing gum. 

• Make sure your tongue is in correct resting position. Having the 
jaw and your tongue in correct position will improve your neck 
posture and make breathing, swallowing and relaxing easier. 

• Avoid straining your neck and shoulders by poor posture which 
can occur while working at the computer, desk jobs, laboratory 
work and while playing violin.

• The tip of the tongue should sit on the li�le ridge just behind your 
top teeth, not against your teeth and then the rest of your tongue 
should fla�en out across the roof of your mouth.

• Avoid sleeping on your stomach

• Keep your teeth slightly apart and your lips together. • Avoid your jaw through a click as this may cause damage to the 
disk in your jaw.

• Breathe through your nose as much as you can.
• When yawing only open your jaw as far as you feel comfortable. 

Place your hand under your chin to gently remind yourself not to 
open too wide.

• Wear a splint or mouth guard at night to prevent teeth grinding.
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  Fig 5. Stretching exercises

CONCLUSION

The effectiveness of an interdisciplinary work 
between the physiotherapist and the dentist helps 
in effective management of TMD. The patients with 
TMD and concurrent cervical pain exhibit a complex 
symptomatic behavior  that is more challenging than 
isolated TMD symptoms and was routinely managed 
by medical and dental practitioners. But now it 
has been proved that TMD can be effectively cared 
for when the physiotherapist are involved in the 
treatment process.

The reversible therapies commonly used for 
the management of TMD include physiotherapy, 
pharmacotherapy (anti-depressants) occlusal therapy 
(occlusal appliances) and counseling. Counseling 
is always a first approach. Among the modalities 
mentioned physiotherapy can be efficacious for most 
of the patients with TMD related pain and restricted 
motions. As physiotherapy treatment is simple, 
reversible and non-invasive and allows for easy self-
management approach which means the patient is 
actively involved in his own treatment. Finally, it 
allows a good communication between the patient 
and the therapist improving the patient confidence in 
the care provider, being the basis of positive coping.
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ABSTRACT

Introduction & Purpose: Knee osteoarthritis is chronic disability in geriatric population. Self efficacy 
is an important determinant for performing physical task. Low levels of self efficacy leads to decreased 
ability of performance causing loss of function and this can lead to depression. Hence, need to find out 
correlation between Self efficacy and depression in geriatrics having osteoarthritis of knee.

Aim:  To find out the correlation between self efficacy and depression in geriatric population having 
osteoarthritis of knee

Methodology:  Study was conducted on community dwelling geriatric population having osteoarthritis 
of knee. With prior approval of ethical commi�ee, subjects were screened according to inclusion and 
exclusion criteria. 40 subjects in the age group 65-70 years were enrolled in the study. Self efficacy was 
assessed by Arthritis self efficacy scale and Mental state of function to identify depression was assessed 
by Geriatric depression scale. Data was collected by asking the subjects to fill the questionnaire. 

Results: 80% of the population studied showed varying degrees of depression.There is a strong 
negative correlation between self efficacy function subscale and depression (r = -O.848) with level of 
significance (p=0.001). A moderate negative correlation between self efficacy pain subscale (r = -0.698) 
with level of significance (p=0.001) and moderate negative correlation between self-efficacy other 
symptoms and depression (rsvalue= -0.6822) with level of significance (p=0.001) in geriatric population 
having osteoarthritis of knee.

Conclusion: Self efficacy in geriatric population having osteoarthritis of knee is inversely correlated 
with depression. So, reduced self efficacy can lead to depression.
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Corresponding author:
Shamla Pazare
Associate Professor, Chaitanya Medical Foundation’s 
College of Physiotherapy, HS2,  Sector 27 A, 
Opposite Ruston Colony, Pradhikaran, 
Nigdi, Pune - 44
Email id:  shamla_pazare@rediffmail.com

INTRODUCTION

The arthritic diseases constitute a broad array of 
painful musculoskeletal conditions that can affect one 
or more joints.Osteoarthritis is the most prevalent 

form of arthritis, of which, painful disabling knee 
osteoarthritis is the most common form of the 
condition, affecting many geriatrics1.

It is a single greatest cause of chronic disability in 
geriatric population. One third of the people over the 
age of 65 years have radiologic evidence of OA knee2.

Osteoarthritis is a chronic degenerative 
disorder primarily affecting the articular cartilage 
of synovial joints with eventual bony remodeling 
and overgrowth at the margins of the joint. The 
commonly associated symptoms are pain, muscle 
weakness and joint limitation affecting the physical 
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function. Limitations in walking, stair climbing, 
and transferring contribute to this disability. Thus, 
understanding the determinants of these mobility 
limitations could aid in the development of strategies 
to prevent disability. 

One such determinant is self efficacy. Self efficacy 
refers to a person’s belief in their capability to organize 
and execute actions required to achieve goals. Self 
efficacy is regulated by human functioning through 
cognitive, motivational and decisional processes. This 
helps the individual to think in self enhancing and 
self debilitating ways to motivate them and face the 
difficulties.  

Albert Bandura, in social cognitive theory, states 
that a person’s performance is be�er predicted by that 
person’s beliefs about his or her capabilities than by 
what he or she is actually capable of accomplishing 3.

So, assessment of self efficacy in osteoarthritic 
geriatric population can be done to know their 
beliefsin managing pain, functional activities and 
other stressors produced by osteoarthritis.

Other, psychological variable is depression 
having a high incidence in OA knee4. Individuals 
with OA knee suffer from both physical pain and 
emotional pain having lost the ability to perform 
activities they once enjoyed and the level of mobility 
they once had4.  People may find it is harder to 
perform tasks. These factors such as lost mobility, 
function and independence can all contribute to 
developing depression.

Self efficacy is important determinant for 
performing physical task5. Low levels of self efficacy 
can lead to decreased ability of performance causing 
loss of function and this can lead to depression. It is 
therefore necessary to understand this factors which 
contributes to disability.

Hence, this study a�empts to find out correlation 
between Self efficacy and depression in geriatrics 
having osteoarthritis of knee.

AIM

• To find out the correlation between self efficacy 
and depression in geriatric population having 
osteoarthritis of knee

OBJECTIVES
• To find out the self efficacy in geriatric population 

having osteoarthritis of knee

• To identify any depression in geriatric population 
having osteoarthritis of knee

• To find out correlation between self efficacy 
and depression in geriatric population having 
osteoarthritis of knee

METHODOLOGY

• Study population:-  Community Dwelling  Geriatric 
population having osteoarthritis of knee

• Study design:-  A  cross sectional study

• Sample size:- 40 

• Sampling method:- Purposive sampling

INCLUSION CRITERIA 

• Age 65 to 70 yrs

• Both male and female

• Controlled diabetes and/ or hypertension

• Diagnosis of OA knee as per clinical classification 
of osteoarthritis

EXCLUSIVE CRITERIA

• Any  surgery of  lower limb

• No history of trauma

• Cognitive impairments

• Any neurological impairments

OUTCOME MEASURES

• Arthritis self efficacy scale

• Geriatric depression scale

The Arthritis self efficacy scale6 is a standardized 
questionnaire with 20 items that measure an 
individual’s perceived self-efficacy to cope with 
the consequences of chronic arthritis. The first five-
item subscale assesses self-efficacy perception for 
controlling pain. The second nine-item subscale 
assesses self-efficacy for performing functions in 
daily living. The third six-item subscale assesses self-
efficacy for controlling other symptoms related to 
chronic pain.

The Geriatric depression scale7 is a fifteen item 
scale extensively used to assess mental state in elderly 
individuals.

PROCEDURE

• Prior approval was obtained fromthe ethical 
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commi�ee. Subjects were screened according to 
inclusion and exclusion criteria .Wri�en consent was 
taken Assessment using two outcome measures was 
done. The contents of scale were explained in detail to 
the patients and given to them in vernacular language. 
The subjects were asked to fill in the questionnaire by 
marking on the most appropriate option that suits 
them.

DATA ANALYSIS

• Collected data was analyzed by calculating 
mean and two outcome measures is correlated with 
each other by using spearman correlation coefficient 

Table 1: Self Efficacy Levels for Pain, Function 
and Other Symptoms.

Total no of subjects N = 40

Category of 
Self Efficacy

Very 
Uncertain

Moderately 
Certain

Very 
Certain

Pain 70% 15% 12.50%

Function 62.50% 20% 15%

Other 
Symptoms 30% 67.50% 2.50%

Table 1: Shows 70% of subjects are very uncertain 
to cope with pain, 62.5% are very uncertain in 
managing their functions. For other symptoms 67.5% 
are moderately certain. This suggests high uncertainty 
of subjects towards pain and function.

Graph 1: Correlation between self efficacy pain 
and depression

Graph 1 Shows a Negative correlation between 
self efficacy function subscale and depression 
(rsvalue=-0.698) with level of significance (p=0.001)

Graph 2: Correlation between self efficacy 
functionand depression

Graph 2 Shows a negative correlation between 
self efficacy pain and other symptoms subscale (rs 
value= -0.698) with level of significance (p=0.001)

Graph 3: Correlation between self efficacy other 
symptom and depression

Graph 3  Shows a negative correlation between 
self-efficacyother symptoms and depression (rsvalue= 
-0.6822) with level of significance (p=0.001)

DISCUSSION

The self efficacy towards pain subscale indicates 
that almost 70% of the population studied is very 
uncertain that they can manage pain and continue 
with their daily activities. They are also uncertain that 
they can bring about reduction in pain using either 
medications or other measures. On the contrary, only 
12.5% showed positive response in contributing by 
themselves in reducing pain to continue with their 
routine activities.

When functions self efficacy was analyzed only 
15% of the population indicated high certainty in 
performing daily activities like dressing, walking 
and stepping on their own and also in instrumental 
activities of daily living like use of knife and fork. 
Whereas, 62.5% were very uncertain in managing 
these tasks.
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Similarly, for other symptom subscale, only 25% 
were very certain in managing symptoms like fatigue 
and recreational activities whereas 67.5% showed 
moderate uncertainty.

All the individuals studied showed higher levels 
of uncertainty towards pain and function. A moderate 
level of certainty was seen for other symptoms. 
This indicates that the perception of self efficacy is 
reduced. This may be due to the combined effects 
of osteoarthritis and other age related changes. As 
stated by Lunenburg, 2011 self efficacy has influence 
over people’s ability to learn, their motivation and 
performance, as they will often a�empt to learn and 
perform only those tasks for which they believe they 
will be successful8. 

These findings identifies the need of evaluating 
self efficacy levels in patients with osteoarthritis of 
knee joint so as to enable therapist in formulating an 
appropriate rehabilitation protocol.

It was observed that only 20% of participants 
were normal and remaining 80% showed various 
levels of depression with 40% of subjects having 
moderate level of depression and  30% of subjects 
having mild level of depression. Also the study shows 
higher incidence of depression in females. 

A strong negative correlation (rs= -0.84) is 
seen between self efficacy function and depression 
suggesting an inverse relationship. Thus, we 
can state that self efficacy plays a major role in 
determining physical function during early stages 
of knee osteoarthritis and it is a significant factor in 
maintaining of physical function across the life span 
of knee osteoarthritis severity. SE refers to people’s 
judgment about their capability to perform particular 
task. It increases the effort and persistence towards 
challenging tasks and thus increases the likelihood 
that it will be completed9.

A moderate negative correlation (rs=-0.69) is seen 
between SE pain and depression. With decreased SE, 
people are unable to overcome the pain leading to 
emotional disturbances like sadness, hopelessness 
and thus trigger depression.  Previous studies 
have also reported a significant inverse correlation 
between SE and depression in high school students, 
cancer survivors and elderly people. A possible 
mechanism explaining the relationship between SE 
and depression has been proposed. A person’s self 

– perception of coping abilities affects the arousal 
threshold and the ability to tolerate emotional threats 
such as anxiety and depression10,11.

As the self efficacy to do a function is low, it 
leads to decreased mobility making it further difficult 
to perform the task. This hampers one’s ability to 
accomplish activities of daily living and thus declined 
quality of life. Thus with low levels of self efficacy, 
people tend to decrease mobility which has a negative 
impact on function and independence, leading to 
depression.

Our results support the idea that self efficacy 
deserves greater clinical and research a�ention in 
osteoarthritis knee because the presence of depression 
impairs ability to perform the physical activity. The 
evaluation and treatment of the different subscales 
of self efficacy and the corresponding negatively 
influencing factors should be an integral part of 
osteoarthritis knee management to reduce disability 
and enhance quality of life and health in an effective 
way.

CONCLUSION

Self efficacy in geriatric population having 
osteoarthritis of knee is inversely correlated with 
depression. So, reduced self efficacy will lead to 
depression.
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ABSTRACT

Objective: The aim of this study is to compare the effectiveness of  using combination of TENS with 
back strengthening exercises and the use of  back strengthening exercises only on pain relief and 
improving the performance of the activities of daily living on patients with chronic low back pain. 

Materials and method: Twenty patients ( age between 30-50 years from both sexes ) with classical low 
back pain were  divided into two groups randomly : Group A (treatment group) and Group B ( control 
group). Each group has 10 patients. The TENS combined with back strengthening exercises  were 
applied to the treatment group three times a week over 6 weeks for 30 minutes per session 15 minutes 
-TENS ON- 15 minutes back strengthening exercises, the control group was treated with the -TENS 
OFF- placebo and back strengthening exercises three times a week over 6 weeks for 30 minutes per 
session 15 minutes TENS OFF 15 minutes back strengthening exercises. The two groups were assessed  
for pain and activity of daily living (at baseline, after 6 weeks, and after 12 weeks to study the carry 
over effect). For pain assessment we have used VAS scale and for the assessment of activities of daily 
living we have used  Ka� Index of Independence in Activities of Daily Living .

Results: The results showed that there was a significant improvement in TENS ON/ Back strengthening 
exercises group therapy in comparison with TENS OFF/ Back strengthening exercises group.

Keywords: TENS, Low back pain, VAS, Back strengthening Exercises.
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INTRODUCTION

Transcutaneous electrical nerve stimulation 
(TENS) is an inexpensive, safe, and non-drug 
analgesic that is considered helpful to enhance the 
performance of other treatments modalities for 
musculoskeletal pain (1,2).

  TENS is used for relieving a variety of painful 
conditions. Published clinical studies have clearly 
shown that TENS has a specific antalgic effect (3,4) , but 
the mechanism of effectiveness is still unknown (5).

One of the best method to enhance the TENS effect 
is to induce a selective stimulation of a sensory nerve 
trunk, a method that permits identifying the territory 
of evoked parenthesis, which exactly coincides with 
the cutaneous receptive field of the stimulated nerve. 
In this respect, it is important to underline that the 
term TENS embraces a variety of different techniques 
that use electrical stimulation of the skin for pain 
control (6,7) .
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In inflammatory models of rats, TENS was also 
shown to significantly reduce pain sensitivity of 
both pressure and heat (8,9). Furthermore, both high- 
and low-frequency TENS have been shown to cause 
hypoalgesia through the release of endogenous 
opioids in the CNS(10,11). However, total understanding 
of the mechanism of TENS induced analgesia is still 
rare.

Back pain, which is experienced by 70% of 
the population, is one of the symptoms that is 
most frequently complained by outpatients with 
musculoskeletal diseases. low back pain (LBP) is 
defined as chronic pain located below the costal 
margin and above the inferior gluteus folds, with 
or without referred leg pain. Chronic pain is defined 
as pain that persists beyond the normal time of 
healing(12). 

Anderson defines chronic low back pain as the 
persistence of pain for 3 months or longer. Various 
methods have been used for the treatment of low back 
pain such as physical therapy with modalities like 
transcutaneous electrical nerve stimulation (TENS), 
thermotherapy, injection therapy, manipulation, and 
massage treatment in addition to various medications. 
Many studies have been done on the effects of these 
methods (13).

MATERIALS AND METHOD

We have conducted  a cross over study design 
with the patients and assessor blinded to the groups. 
Twenty patients ( age between 30-50 years from both 
sexes ) with classical low back pain were  divided 
into two groups randomly : Group A (treatment 
group) and Group B ( control group). Each group 
has 10 patients. The TENS combined with back 
strengthening exercises applied to the treatment 
group three times a week over 6 weeks for 30 minutes 
per session 15 minutes -TENS ON- 15 minutes back 
strengthening exercises, the control group was treated 
with the -TENS OFF- placebo and back strengthening 
exercises three times a week over 6 weeks for 30 
minutes per session 15 minutes TENS OFF 15 minutes 
back strengthening exercises. The two groups were 
assessed  for pain and activity of daily living (at 
baseline, after 6 weeks, and after 12 weeks to study the 
carry over effect). For pain assessment we have used 
VAS scale and for the assessment of activities of daily 
living we have used  Ka� Index of Independence in 
Activities of Daily Living.

For ethical reasons and to increase the statistical 
power of the study, after 7 days the subjects belonging 
to group A) were treated with the protocol of the 
subjects in Group B) and vice versa by a Cross-Over 
study. In this way the subjects of both groups were 
treated by both modes of treatment.

RESULTS   

The mean age of the total sample was 39 ± 2 years, 
the two groups   have undergone assessment for pain 
and functional activity at time (0), after 6 weeks and 
after 12 weeks, VAS Scale for pain and  Ka� Index of 
Independence in Activities of Daily Living was used.

 TENS OFF/ Back strengthening exercises group 
assessment at time(0) with VAS Scale showed that the 
range of pain was between 3-7/10. After 6 weeks of 
treatment the results showed that the  pain decreased 
and the range was between 2-6/10.  After 12 weeks of 
treatment the pain continued to decline and the range 
was between 0-5/10 for all the patients, as shown in 
table (1).

Table(1): Tens off / Back Strengthening Exercises 
Group Therapy/ Vas Scale

Pain VAS scale
From 0-10
Time (0) Pain 
Range

  After 6 weeks 
After 12 weeks

           3-7   2-6    0-5

The functional activity assessment was divided 
into five categories  :

Wearing, Bathroom, Eating, Stare mobility and 
functional gate. TENS OFF/ Back strengthening 
exercises group assessment results at time (0) showed 
that the patients pain level with such activities was 
between severe and moderate pain which means that 
the patients couldn’t able to make these activities.  
After 6 weeks of treatment the results for the five 
categories  showed that the patients pain level was 
still the same with li�le improvement in 30% of the 
patiens. After 12 weeks the pain level decreasd from 
moderate to mild pain, as shown in table (2) .
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Table (2): Tens off / Back Strengthening 
Exercises Group Therapy/ Functional Activity of 
Daily Living

Functional 
Activity At (0) Time After 6 

weeks
After 12 
weeks

Wearing
Can do with 
Moderate 
pain

Can do with 
Moderate 
pain

Can do with 
mild pain

Bathroom Can do with 
Moderate 
pain

Can do with 
Moderate 
pain

Can do with 
mild pain

Eating
Can do with 
Moderate 
pain

Can do with 
mild  pain

Can do with 
mild pain.

Stare 
Mobility

Can do with 
severe pain

Can do with 
Moderate 
pain

Can do 
with mild 
Moderate 
pain

Functional 
mobility

Can do with 
severe pain

Can do with 
Moderate 
pain.

Can do with 
Moderate 
pain

TENS ON/ Back strengthening exercises group 
assessment at time(0) with VAS Scale showed that the 
range of pain was between 3-7/10. After 6 weeks of 
treatment the results showed that the  pain decreased 
and the range was between 1-4/10.  After 12 weeks of 
treatment the pain continued to decline and the range 
was between 0-2/10 for all the patients, as shown in 
table(3).

Table (3): Tens on / Back Strengthening Exercises 
Group Therapy/ Vas Scale

Pain VAS scale
From 0-10
Time (0) Pain Range

  After 6 
weeks After 12 weeks

3-7 1-4 0-2

The functional activity assessment for TENS 
ON/ Back strengthening exercises group assessment 
results at time (0) showed that the patients pain level 
with such activities was between moderate and severe 
which means that the patients couldn’t able to make 
these activities.  After 6 weeks of treatment the results 
for the five categories  showed that the patients pain 
level decreased to mild. After 12 weeks the pain level 
decreasd to the minimum with no pain in 70% of the 
patients, as shown in table(4).

Table (4): Tens On / Back Strengthening Exercises Group Therapy/ Functional Activity of Daily Living

Functional Activity At (0) Time After 6 weeks After 12 weeks

Wearing Can do with Moderate pain Can do with mild pain Can do with no pain.

Bathroom Can do with Moderate pain Can do with mild pain Can do with no pain.

Eating Can do with Moderate pain Can do with mild  pain. Can do with no pain.

Stare Mobility Can do with severe pain Can do with mild pain. Can do with mild pain

Functional Gate Can do with severe pain Can do with mild pain Can do with mild pain

DISCUSSION

In our study we compared between the 
effectiveness of TENS ON/ back strengthening 
exercises protocol and TENS OFF/ back strengthening 
exercises protocol.

The first period of treatment which extended 
for six weeks showed an improvement in patients 
pain and activity of daily living levels, with different 
between the the two protocols, which means that the 
TENS ON group therapy showed more improvement 
in comparison with TENS OFF protocol which 

showed less improvement in pain and activity of 
daily living.

The second period of treatment and after twelve 
weeks the improvement level increased in both 
protocols, with more effectiveness in TENS ON 
protocol which showed that there was no pain in 70% 
of patients during activities in comparison with 30% 
from TENS OFF group therapy.

we obsereved that TENS ON protocol achieved 
the healing process for our patients in ali�le period 
of time.
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CONCLUSION 

We concluded that the using of TENS ON with 
back strengthening exercises showed mor efficieny in 
treatment of low back pain in comparison with only 
back strengthening exercises. And the time to return 
the patients to their normal life is less than in TENS 
ON protocol.
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ABSTRACT

Background and Objectives: Various studies had been done on six minute walk test to assess the 
functional capacity, but very few studies on six minute walk test were performed in children. The 
purpose of this study is to find out the normative values for six minute walk test in healthy children 
aged 7-16 years and correlate age, height, weight and body mass index with six minute walk distance 

Method: 460 children were selected of the age group of 7-16 years. Weight and height was measured 
by calibrated weighing scale and stadiometer by standard anthropometric methods before the test and 
six minute walk test was then performed. After completion of the test, total distance was measured. 
Descriptive analysis has been used to find out the normative values of six minute walk distance of the 
age group of 7-16 years in boys and girls respectively. Karl Pearson’s correlation has been used to find 
out the correlation between age, height, weight, body mass index with six minute walk distance.

Results: In this study, normative values for six minute walk test in healthy children aged 7-16 years 
was established with mean distance in boys 469.09 ± 56.66 and girls 458.50 ± 55.44 respectively. 

Interpretation and Conclusion: The results of this study show that normative values for six minute 
walk test in healthy subjects aged 7-16 years was established. Age and height have a positive correlation 
with six minute walk distance while weight and BMI have a negative correlation with six minute walk 
distance.

Keywords: Six minute walk test, Reference values, Age, Height, Weight, Body mass index.
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INTRODUCTION

Exercise constitutes a major physiological stress 
that can lead to untoward response in patients as 
well as in normal individuals.1 Physical therapists 
are clinical exercise specialists who apply exercise 
as an assessment and diagnostic tool and treatment. 
Exercise testing provides information on the level of 
exercise that the subjects can perform without undue 
stress.2 

Sub maximal exercise testing can be used to 
predict Vo2 max, to make diagnosis and assess 
functional limitations, to assess the outcome of 
interventions such as exercise programs and to 
examine the effect of recovery strategies on exercise 
performance. Thus, using sub maximal function 
test will provide more realistic simulation of one’s 
physical capability, which can be used as a method of 
choice for physical therapist to assess the functional 
capacity of individual. 

The ability to walk for a distance is quick, easy 
and inexpensive way to assess the physical function 
of an individual. The six minute walk test is easy to 
administer, be�er tolerated and more reflective of 
activities of daily living than the other walk tests. 3

Six minute walk test evaluates the global and 
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integrated responses of all the systems, involved 
during exercise, including the pulmonary and 
the cardiovascular system. Six minute walk test is 
not very often used in children and adolescent as 
assessment tool, but this test is considered safe, cost 
effective and easy to administer and more likely to 
hold child a�ention because it is brief and easy.4

Few studies in six minute walk test were done 
in children, but in groups of subjects with physical 
dysfunction. Six minute walk test was used in 
individuals with cardio pulmonary diseases and other 
conditions. 5 There is a need for normal value before 
interpreting children with known cardiac impairment 
and other conditions. The lack of six minute walk 
distance normative values in normal healthy children 
aged 7-16 years hinders the clinical usefulness of this 
test in this age group. So the need of this study is to 
find out normative values of normal healthy children 
aged 7-16 years and to correlate their age, height, 
weight and BMI with six minute walk distance.

METHODOLOGY

Normal healthy children were taken from Jain 
Residential School and Gokul Vidya Kendra School, 
Bangalore among the age group of 7-16 years.

Study design: A descriptive study consisting of 
230 boys and 230 girls were undertaken to study the 
normative values for six minute walk distance for the 
age group for 7-16 years and correlate between age, 
height, weight and body mass index with six minute 
walk distance. From each age group, 23 boys and 23 
girls participated in this test.

OUTCOME MEASURES: Six minute walk 
distance

MATERIALS

a. Countdown timer
b. Two small cones to mark around the turn 

around points
c. Chair 
d. Inch tape
e. Weighing machine 
f. Height stadiometer
g. Sphygmomanometer

INCLUSION CRITERIA

a) Medically fit subjects referred by the 
physician will be included. Subjects with age group 
7-16 years.

b) Both boys and girls.

EXCLUSION CRITERIA

a) History of orthopedic conditions in which 
subjects was not able to ambulate.

b) History of neuromuscular conditions

c) History of congenital cardiac conditions

d) History of respiratory disorders

PROCEDURE

Children were recruited from local primary and 
secondary school. An informed consent was taken 
from the school principal.

Weight and height was measured by calibrated 
weighing scale and stadiometer by standard 
anthropometric methods before the test. After 
completion of demographic data, resting pulse rate, 
blood pressure and respiratory rate was recorded 
before the test. 

The walking course selected was 30m in length and 
the length of the walking course was marked every 3 
m according to ATS guidelines. The turnaround point 
was marked with a cone. The test was conducted 
according to American Thoracic Society (ATS) 
guidelines within the school playground.6

The timer was set for six minutes. As sooner 
the timer was on, children were instructed to walk 
as far as possible for six minutes. Standard phrases 
of encouragement were given during the test. The 
numbers of laps covered by the children were 
calculated to measure the six minute walk distance. 
After completion of the test, the total distance was 
measured and vital signs were recorded again.

Statistical analysis: As per objective of the 
study, data was collected for six minute walk test.  
Karl Pearson correlation was used to find out the 
correlation between age, height, weight and BMI with 
six minute walk distance.
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RESULTS

Table 1: Mean and SD of height, Weight, BMI and Distance covered (m) in Boys

Age in 
years

Height (m) Weight (kg) BMI(kg/m2) Distance covered (m)

Mean SD Mean SD Mean SD Mean SD

7 1.19 0.04 27.00 2.28 19.19 1.45 406.70 34.40

8 1.23 0.05 25.83 2.69 17.19 1.63 417.00 22.15

9 1.31 0.07 30.83 3.02 18.03 1.31 429.26 38.55

10 1.33 0.06 29.91 5.38 16.86 2.51 445.57 22.34

11 1.43 0.10 33.35 5.10 16.31 2.42 441.96 28.72

12 1.46 0.09 38.96 8.19 18.40 3.62 483.70 33.64

13 1.51 0.07 42.00 5.66 18.57 2.96 488.61 29.47

14 1.55 0.07 51.83 4.79 21.67 2.98 508.48 34.90

15 1.52 0.06 43.83 6.73 18.89 2.83 532.04 48.76

16 1.66 0.06 65.39 10.61 23.84 5.10 537.61 46.11

Total 1.42 0.16 38.89 13.19 18.89 3.57 469.09 56.66

Table 2: Mean and SD of height, Weight, BMI and Distance covered (m) in Girls

Age in 
years

Height (m) Weight (kg) BMI(kg/m2) Distance covered (m)

Mean SD Mean SD Mean SD Mean SD

7 1.18 0.04 24.70 2.57 17.66 1.91 395.30 32.29

8 1.22 0.04 27.39 2.79 18.33 1.93 415.39 29.62

9 1.33 0.09 31.35 6.60 17.53 2.87 422.09 32.53

10 1.37 0.04 30.13 4.09 16.15 1.90 426.39 24.52

11 1.43 0.05 33.13 5.17 16.24 2.58 440.22 19.95

12 1.43 0.08 37.52 6.71 18.33 2.16 452.91 24.72

13 1.49 0.05 43.87 4.95 19.76 2.44 471.09 35.12

14 1.52 0.07 46.65 5.52 20.18 1.79 502.78 40.10

15 1.53 0.06 44.00 7.25 18.87 2.92 523.26 40.42

16 1.56 0.09 52.09 11.77 21.40 4.61 535.57 34.01

Total 1.41 0.14 37.08 10.65 18.44 3.04 458.50 55.44
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Table 3: Karl Pearson correlation between age and distance covered in boys and girls

      Age 7-16 years
Boys Girls

r value p value r value p value

Age vs Distance covered 0.785 <0.001** 0.808 <0.001**

Results show that as the age increases, the distance covered by both boys and girls were increased. Karl 
Pearson correlation was used to correlate age with distance. There is a positive correlation between age and 
distance covered in both boys and girls.

Table 4: Pearson correlation between height and distance covered in boys and girls

       Age 7-16 years
Boys Girls

r value p value r value p value

Height(m) vs Distance covered 0.687 <0.001** 0.687 <0.001**

Results show that as the height increases, the distance covered by both boys and girls were increased. Karl 
Pearson correlation was used to correlate height with distance. There is a positive correlation between height 
and distance covered by both boys and girls.

Table 5: Pearson correlation between weight and distance covered in boys and girls

       Age 7-16 years
Boys Girls

r value p value r value p value

Weight(Kg) vs Distance covered -0.574 <0.001** -0.555 <0.001**

Results show that, as the weight increases the distance covered were decreased in boys and girls. Karl 
Pearson correlation was used to correlate weight with distance. There is a negative correlation between weight 
and distance covered by both boys and girls.

Table 6: Pearson correlation between BMI and distance covered in boys and girls

       Age 7-16 years
Boys Girls

r value p value r value p value

BMI(kg/m2 ) vs Distance covered -0.165 0.012* -0.169 0.010*

Results show that as the BMI increases the 
distance covered by both boys and girls were 
decreased. Karl Pearson correlation was used to find 
out the correlation between BMI and six minute walk 
distance. There is a negative correlation between BMI 
and distance covered by both boys and girls

DISCUSSION

The study was intended to find out normative 
values for six minute walk test in healthy children 
aged 7-16 years and to find out the correlation of 
age, height, weight and BMI with six minute walk 
distance.
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As per the statistical analysis, reference values for 
six minute walk test was established in healthy subjects 
aged 7-16 years in boys and girls respectively.

The distances covered by boys were more when 
compared with the girls within the same age group. 
Li et al study stated that due to greater muscle mass 
and their ability to achieve higher levels of physical 
activity boys were able to cover more distance than 
girls. Boys were significantly taller than girls which 
could explain the sex difference in the distance 
covered in six minutes.3

When comparing age with distance covered, 
statistical analysis showed that as the age increases, 
the distance covered by both boys and girls increased. 
So there is a positive correlation between age and 
distance covered in both boys and girls and was 
found to be strongly significant with p value less than 
0.001 with a r value for the age group of 7-16 of 0.785 
and 0.808 for boys and girls respectively.

After puberty boys increase muscle mass and girls 
increase fat mass under the influence of testosterone 
and estrogen. As a result of puberty in boys and girls 
and a be�er exercise tolerance as age increases the 
distance covered was increased.

 When comparing height with distance covered, 
as the height increases, the distance covered by 
both boys and girls increased. So there is a positive 
correlation between height and distance covered with 
p value highly significant less than 0.001 with a r value 
of 0.687 and 0.687 for boys and girls respectively.

It is specifically due to tall height, as it is associated 
with longer stride length which makes walking more 
efficient, probably resulting in longer distance walked 
in taller boys and girls.

Comparing weight with the distance covered, 
our study showed that,as the weight increases the 
distance covered was decreased among the same age 
group.

There exists a negative correlation between 
weight and distance covered. According to

Maffeis C et al study the energy expenditure 
of obese children and adolescents during walking 
and found that obese children and adolescents had 
an increase in absolute energy expenditure. The 
greater rate of energy expenditure in children was 
a�ributable to excess load from increased body 

weight. Exercise intolerance of overweight subjects 
could be a�ributed to increased energy demands as a 
result of extra load.7

Obese children are reported to have reduced 
Vo2 max values, which suggest impaired exercise 
tolerance.8  

When comparing BMI with six minute walk 
distance, as the BMI increases the distance covered 
decreases. The reason is applicable same as weight 
correlated with distance. Subjects who were at the 
risk of overweight had a percentile range from 85th to 
less than the 95th percentile between the age groups of 
2 -20 years.9

Subjects who were overweight, moving their 
lower limb significantly induced greater absolute 
oxygen uptake and lead to consumption of a 
significantly larger proportion of their cardio 
respiratory reserve. Increased fat mass is associated 
with decreased exercise performance in overweight 
children and adolescents. 

Waist circumference reflects the role of abdominal 
visceral fat in increasing subjects risk for disease. An 
increase in waist circumference and BMI significantly 
resulted in decline in walking distance in obese 
subjects. Children, who had a higher mean BMI 
walked significantly less, took significantly fewer 
steps and ambulated at a lower speed. As stated by 
Wilmore, a larger waist circumference increases risk 
for a given BMI category.10

CONCLUSION

From the present study, we conclude that 
normative values of six minute walk test in healthy 
children aged 7-16 years was established with mean 
distance in boys 469.09 ± 56.66 and girls 458.50 ± 55.44 
respectively.
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ABSTRACT

Objective: To determine the effect of muscle energy technique (MET), mobilization technique, and the 
combination of these interventions in individuals with shoulder adhesive capsulitis. 

Materials and Method: Twenty four people aged between 40 and 65 years from Physical Therapy 
Center, Faculty of Physical Therapy, Mahidol University participated in this study. All individuals 
were randomly treated with MET and mobilization or mobilization and MET within two consecutive 
visits. They were measured shoulder active external rotation range of motion (AER), pain score by 
visual analog scale (VAS), and shoulder function before and after each treatment immediately, and 
satisfaction in each visit. 

Results: All outcomes at the post-MET, post-mobilization, and post-combination treatments were 
significantly improved compared to baseline data (p<0.001). Moreover, change of AER and pain score 
in the participants which were treated with MET were significantly improved rather than mobilization 
(p=0.003, p=0.032 respectively). No significant difference found in change scores of all outcomes 
between MET preceding mobilization and mobilization preceding MET. 

Conclusion: Both treatments were beneficial in shoulder adhesive capsulitis but MET seemed to 
be more beneficial than mobilization technique in AER, and pain. It can be suggested to use both 
treatments for combination since the present study proved the benefits of the combination of MET and 
mobilization for the individuals with shoulder adhesive capsulitis in AER, pain, and shoulder function 
domains.
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INTRODUCTION

The shoulder is the third most frequent by 
painful region after the back and neck respectively(1). 
Shoulder adhesive capsulitis or frozen shoulder is 

a problem that is often found in shoulder disorder. 
Incidence of adhesive capsulitis is reported 2% to 
5% of general population(2). Signs of this condition 
are painful and limited range of motion (ROM)(3), 
especially external rotation which is a crucial 
coordinate movement composition of arm during 
performing the above head activity. Therefore, 
limitation of this direction may cause the difficulty 
to daily activities(4-6). In the present, there are 
many physical therapy managements of adhesive 
capsulitis(4,5,7,8). From many previous studies(8-11) 

showed mobilization was the main manual technique 
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for releasing of structure adhesion and improvement 
of shoulder ROM, pain, and functions due to its direct 
effect of movement to glenohumeral joint capsule. 
Nevertheless, Chen et al.(12) reported that effect of 
passive mobilization of shoulder joint on pain and 
disability was not significant different to the exercise 
alone. Muscle energy technique (MET) is defined as 
a manual therapy that patient’s muscles are actively 
contracted by against counterforce with a therapist 
in a precisely controlled direction and several of 
intensity(13). MET is safe because of minimal intensity 
contraction. It does not result in muscle cramp, tissue 
damage, or pain. In addition, it uses less treatment 
times when compared with the other physical therapy 
treatments(14). In chronic shoulder adhesive capsulitis, 
there are involved with several tissue levels.  Chronic 
cases without inflammation have similar problem 
of shortening of scapulohumeral muscles and 
glenohumeral joint capsules(4,8,15-17). Both MET and 
mobilization aim to improve shoulder ROM, but the 
main effect of each technique was at different target 
tissues. The clinical reasoning of how to select the 
treatment choices and sequences of these techniques 
remains interesting.

Thus, this study aimed to compare the 
effectiveness of MET and mobilization, and the 
combination of these interventions on shoulder 
ROM, pain intensity, functions, and satisfaction in 
individuals with shoulder adhesive capsulitis.

MATERIALS AND METHOD

Individuals with shoulder adhesive capsulitis 
were recruited from Physical Therapy Center, 
Faculty of Physical Therapy, Mahidol University. 
The inclusion criteria were; aged 40-65 years, 
duration of unilateral adhesive capsulitis more than 
3 months, pain intensity 30-70 scores measured by 
visual analog scale (VAS), loss of active external 
rotation of shoulder (AER) in affected shoulder at 
least 10 degrees, and available active range of motion 
(AROM) of shoulder abduction at least 90 degrees. 
The exclusion were detectable inflammation in 
shoulder girdle region, trauma of shoulder complex 
within 6 months prior to the study, previous shoulder 
surgery or manipulations under anesthesia, diabetes 
mellitus, polyarthritis, other conditions of shoulder 
eg: rotator cuff rupture, shoulder girdle motor control 
deficits associated with neurological disorders 
eg: stroke. All participants were measured AER, 
VAS, and shoulder function after each treatment 

immediately, and satisfaction in each visit. The 
crossover design was used in this study, by which, 
all individuals were randomly assigned to be treated 
with MET and then mobilization or mobilization and 
then MET for the first week, and then treated with 
another pa�ern at another visit with 1 week interval 
(Flowchart). Therefore, all participants have got all 
MET, MET preceding mobilization, mobilization, and 
mobilization preceding MET.

AER measurement: Participants were in supine 
position for measuring AER with a universal 
goniometer (figure 1).

Figure 1 Measurement of AER 

Pain Intensity Measurement: The participants 
were asked to rate their pain intensity at end range of 
AER for pre-treatment and again at the same range as 
pre-treatment for post-treatment by 10 cm horizontal 
line VAS with 1 mm interval.

Shoulder function assessment: Participants 
marked the level of disability scale (washing hair, 
pu�ing on t-shirt, and carrying a heavy object) for 
each item that indicates their difficulties on 10 cm 
horizontal line.

Satisfaction level: Satisfaction was divided into 
4 levels; very satisfied, satisfied, unsatisfied, and very 
unsatisfied(18). Participants marked their satisfaction 
levels representing their perception on the first day 
and second day.

MET TREATMENT

The physical therapist, Sutida Mingsoongnern, 
moved passively the shoulder into external rotation 
until first resistance of motion. The participant was 
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performed isometric contraction at approximately 
25% of maximum voluntary contraction in the internal 
rotation direction for 5 seconds. The participant 
performed active external rotation as far as possible 
and hold for 30 seconds. After that, the participant 
was advised to relax muscle, and take deep breaths. 
The physical therapist moved passively into external 
rotation until new resistance of motion was found 
and then perform as same as before. This program 
was done for 3 times totally (figure 2).

Figure 2 Muscle energy technique

MOBILIZATION TREATMENT

 The mobilization technique consisted of 
4 directions (figure 3) aiming to increase external 
rotation ROM by the physical therapist, Rachaneewan 
Adisaiphaopan. Four directions included external 
rotation (1), anteroposterior (2), posteroanterior 
combined with cephalocaudal (3), and posteroanterior 
combined with cephalocaudal direction in prone (4).

Figure 3 Four directions of mobilization 

Flowchart of the Procedure   

AER = active external rotation range of motion, 
VAS = visual analog scale, 

MET = muscle energy technique

STATISTICAL ANALYSIS

Kolmogorov-Smirnov Goodness of Fit test was 
used to analyze the distribution of the data. ANOVA 
with repeated measures was used to determine 
the difference among all data if the data were 
normally distributed, paired t-test was then used for 
pairwise comparisons. If the data were not normally 
distributed, Friedman ANOVA was used to determine 
the difference among of all data together with 
Wilcoxon signed rank for pairwise comparisons.

RESULTS

Twenty four people with shoulder adhesive 
capsulitis (7 males and 17 females) aged between 
40 and 65 years participated in this study. The 
characteristics are presented in table 1.
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Table 1: The baseline characteristics of participants (n=24)

Baseline characteristic Mean ± SD Minimum Maximum

    Age (yrs) 54.38 ± 1.41 40 65

    Weight (kg) 60.59 ± 1.80 45 77

    Height (cm) 160.17 ± 1.53 150 180

    BMI (kg/m2) 23.71 ± 0.78 17.72 33.33

BMI = Body Mass Index

All outcomes at the post-MET, post- mobilization, and post-combination treatments were significantly 
improved compared to baseline data (p<0.001) (table 2). The results demonstrated a significant difference of the 
change of AER and VAS between MET versus mobilization (p = 0.003, 0.032) (table 3). 

Table 2: Mean of AER, VAS, and disability scale of shoulder function of participants in each treatment 
and treatment combinations (n=24)

Treatment

Means ± SD

AER (degree) VAS (cm)
Shoulder function (cm)

Washing hair 
Pu�ing
on t-shirt

Carrying
a heavy object

Baseline of METMOB
Post - MET
Post - METMOB
Baseline of MOBMET
Post - MOB
Post - MOBMET
P-value

46.92 ± 20.70
57.81 ± 20.65α

59.67 ± 20.36β

47.46 ± 21.10
54.98 ± 20.60 ∞

61.67 ± 19.51γ µ 
< 0.001*

5.21 ± 1.48
2.63 ± 2.02α

2.21 ± 2.09β

5.09 ± 1.39
3.11 ± 1.86 ∞

2.15 ± 2.02γ µ

< 0.001*

2.81 ± 2.19
1.59 ± 1.6α

1.13 ± 1.54β Ω

3.02 ± 2.55
1.94 ± 1.83∞

1.32 ± 1.65γ µ

< 0.001*

3.46 ± 2.40
1.98 ± 2.04α

1.44 ± 1.78β Ω

3.27 ± 2.61
2.19 ± 2.05∞

1.46 ± 1.79 γ µ

< 0.001*

3.80 ± 2.74
2.36 ± 2.31α

1.52 ± 2.02β Ω

3.47 ± 2.82
2.18 ± 2.14∞

1.71 ± 2.12γ µ

< 0.001*

AER = shoulder active external range of motion, 
VAS = visual analog scale, MET = muscle energy 
technique, MOB = Mobilization, METMOB = muscle 
energy technique preceding mobilization, MOBMET 
= mobilization preceding muscle energy technique, * 
= Significant difference at p < 0.05 by ANOVA with 
repeated measures for AER, Freidman ANOVA for 
VAS, shoulder function, α = Significant difference 
between baseline and post-MET, β = Significant 
difference between baseline and post-METMOB, ∞ 
= Significant difference between baseline and post-
MOB, γ = Significant difference between baseline and 
post-MOBMET, µ = Significant difference between 
post-MOB and post-MOBMET, Ω = Significant 
difference between post-MET and post-METMOB

Table 3: Comparison of the change of means 
differences of AER, VAS, and disability scale 
of shoulder function of participants between 
treatments (n=24)

Treatment p-value

AER
         MET versus MOB
         METMOB versus MOBMET
VAS     
         MET versus MOB
         METMOB versus MOBMET
Disability scale of shoulder function
         Washing hair
         MET versus MOB
         METMOB versus MOBMET
        Pu�ing on t-shirt
         MET versus MOB
         METMOB versus MOBMET
         Carrying a heavy object
         MET versus MOB
         METMOB versus MOBMET

0.003* b

0.238 a

0.032 * a

0.456 a

0.948 b

0.465 b

0.503 b

0.504 a

0.846 b

0.954 b
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AER = shoulder active external range of motion, 
VAS = visual analog scale, MET = muscle energy 
technique, MOB = Mobilization, METMOB = muscle 
energy technique preceding mobilization, MOBMET 
= mobilization preceding muscle energy technique, a 
= Statistical analysis by the paired t-test, b = Statistical 
analysis by the Wilcoxon signed ranks test, * = 
Significant difference at p < 0.05

This study presented that the MET preceding 
mobilization could reach to the level of very 
satisfaction for 19 participants, while the mobilization 
preceding MET had very satisfaction for 12 
participants.

DISCUSSION

The results demonstrated that outcomes at the 
post-MET were significantly improved compared to 
the baseline. The ROM increased AER corresponded 
to a study of Moore et al, 2011(19). However, Moore et 
al did not assess pain intensity, and shoulder function. 
But the present study found MET also could decrease 
pain and improve shoulder functions. Selkow et al, 
2009(20) found MET could minimize worst pain at the 
24 hours post-treatment in lumbopelvic pain. Wilson 
et al, 2003(21) found improvement of disability score at 
post-treatment MET in acute low back pain.

The present study shown the results at the 
post-mobilization were significantly improved in 
all outcomes compared to the baseline. The positive 
results corresponded with many previous studies (9, 

12, 22-27) except study of Yiasemides et al, 2011(27) and 
Conroy and Hayes, 1998(25). That might be due to their 
participants had less shoulder stiffness, the frequency 
of mobilization treatment was low (27). 

This study was found that the change scores 
of AER and pain in MET was significantly greater 
than those of mobilization. MET is more effective for 
shoulder adhesive capsulitis.

The benefits of MET post-isometric relaxation 
via golgi tendon organ and reciprocal inhibition via 
muscle spindle(14). Two mechanisms contribute to 
relaxation of shoulder internal rotator muscle. While, 
mobilization improves ROM and function as a result 
of biomechanical effect since adhesive structure is 
elongated and collagen is newly reorganized(28). There 
are changes between synovial fluid and cartilage 
matrix. Mobilization technique can minimize pain 
through gate control theory by stimulation of large 

afferent fibers and stimulation of golgi tendon 
organ(29).

No found significant difference between 
change of all outcomes between MET preceding 
mobilization and mobilization preceding MET. It 
can be suggested that physical therapist can choose 
either MET or mobilization for the first treatment 
because the order of treatments did not increase any 
additional effectiveness of treatment. However, it can 
be suggested to use both treatments for combination 
since the present study proved the benefits of the 
combination of MET and mobilization for shoulder 
adhesive capsulitis in ROM, pain, and function.

Few studies were conducted using MET in 
shoulder problem(19,30). This present study is the trial 
investigating MET in shoulder adhesive capsulitis 
condition. The present study also could be measured 
satisfaction. It proved that mostly of participants 
satisfied MET preceding mobilization rather 
than mobilization preceding MET. Nevertheless, 
a limitation of this study only the focus on the 
immediate effect of MET and mobilization. In the 
future it should extend the assessment period for 
short or long term effect. The future research may 
include individuals with different age and stage 
of shoulder adhesive capsulitis. Muscle activation 
pa�ern or scapulothoracic movement are another 
academic interest awaiting further investigations.
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Effect of physiotherapy rehabilitation on Volkmann 

ischemic contracture- A case study 
 

Dr. Ganesh BR and Dr. Pranata Dalal 
 
Abstract 
This single subject case study was conducted to study the effectiveness of physiotherapy and 
rehabilitation in Volkmann ischemic contracture patient. Subject was 65 years old male with inability 
to move the left elbow and hand since 30 years associated with difficulty in performing activities of 
daily living. Subject was given active physiotherapy and splinting for 7 days. Data was analysed based 
on the change in the pain intensity and range of motion from day 1 to day 7 where pain was reduced by 
3-4 points on visual analogue scale and improvement in range of motion was seen at elbow joint by 105 
degree flexion, wrist plantar flexion 80 degree and MCP 80 degree. Thus we can conclude that seven 
day physiotherapy and rehabilitation showed improvement in ROM and pain in Volkmann ischemic 
contracture. 
 
Keywords: Volkmann ischemic contracture, physiotherapy, rehabilitation. 
 
Introduction 
The limbs contain muscles in compartments enclosed by bones, fascia and interosseous 
membrane. A rise in pressure within these compartments due to any reason results in 
compartment syndrome. Compartment syndrome usually occurs after an injury as a result of 
swelling and bleeding. The excessively high pressure in this syndrome interferes with the 
flow of blood supplying the affected tissues. This may lead to an emergency, which may 
require surgery to prevent the chances of permanent tissue injury [1]. 
After an injury, blood or interstitial fluid may accumulate in the compartment. The fascia in 
the compartment is tough and cannot expand easily as a result the normal pressure in the 
compartment rises, which prevents adequate flow of blood to the tissue in the compartment. 
This may lead to severe tissue damage along with loss of function of body part and even 
death [1].  
About three-quarters of the time, acute compartment syndrome is caused by a broken leg or arm. 
Acute compartment syndrome can even take place after trauma without bone fractures which 
include: Crush injuries, Burns, bandaging that is overtight, prolonged compression of a limb 
during a period of unconsciousness, surgery or damage blood vessels of an arm or leg, 
A blood clot in a blood vessel in an arm or leg, extremely vigorous exercise especially 
eccentric movements. 
Another type of compartment syndrome, called chronic compartment syndrome, develops 
over days or weeks. Also called exertional compartment syndrome, it may be caused by 
regular, vigorous exercise. The lower leg, buttock, or thigh is usually involved. 
A complication of compartment syndrome is Volkmanns ischaemic contracture. It is due to 
infarction produced by the arterial spasm of the main artery to an extremity. This produces 
ischaemia of the muscle bellies which results in necrosis and is later replaced by fibrous 
tissue causing contractures [2]. 
Impending Volkamnns ischaemia is detected by 6 P`s – pain, pallor, paraesthetia, paralysis, 
pulselessness, positive passive stretch test [3]. 
Medical management for volkmanns ischaemic contracture in acute cases is the removal of 
all tight encircling bandages. In case of no improvement a surgical fasciotomy is done [2].  
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Surgical management involves Max Pages muscle sliding 
operation, neurolysis, tendon transfers in moderate cases and 
seddons carpectomy, arthrodesis and amputation [2].  
 
Case 
We present a case of a 65 year old male, farmer by occupation 
who came with complains of inability to move the left elbow 
and hand since 30 years associated with difficulty in 
performing activities of daily living.  
There was a history of injury where the patient had a fall on 
the same side 30 years back while working in the field. He 
went to a local doctor and was diagnosed with supracondylar 
fracture of the humerus and a cast was applied. After removal 
of the cast which was after a month he experienced pain and 
swelling. He ignored it and continued doing his activities of 
daily living with the other unaffected extremity.  
He then noticed his affected extremity was getting thinner and 
weak. He still did not consult any doctor and his family 
helped him perform his day to day chores.  
The patient reported on visual analogue pain scale a rating of 7.4. 
On observation we observed that the patient had flexion at the 
elbow and wrist along with flexion at the 2nd, 3rd, 4th and 5th 
proximal interphalangeal joints. 
On examination there was pain at the wrist joint, paraesthesia 
and a positive passive stretch test for the wrist flexors. On 
special test Volkmann’s sign was positive (the test consists of 
extending the wrist which exaggerates the deformities and on 
flexion deformities appear less permanent). 
Elbow flexion was 1150 and extension could not be assessed. 
Also wrist plantar flexion was 900. 
Metacarpophalengeal flexion was 850 at all affected joints.  
 

 
 
Splinting was done for the patient. When the fingers were 
straight splints were applied to them and were used to extend 
the metacarpophalangeal range. A splint was then applied 
reaching from the finger-tips to the wrist-joint, and full 
extension of the hand was secured. This splint was then used 
as a lever slowly to dorsiflex the wrist, and later a splint was 
applied from the finger-tips to the elbow, in order to maintain 
and gradually to increase dorsiflexion [4]. 
The patient underwent physiotherapy treatment for 7 days in 
the form of Ultrasound on flexor compartment of the left 
forearm (0.8 w/cm2 for 6 min). 
Hot moist pack on the left forearm for 15 minutes. 
Active exercises for the unaffected joints. 
Light massage on the flexor compartment of the left forearm 
for 10 minutes. 

After the 7 days of treatment the patient was reassessed for his 
pain and the ROM of the wrist using the visual analogue scale 
and the goniometer. 
 
Result 
The patient reported a reduction of pain by 3.4 points on the 
visual analogue scale and an improvement in the range of 
motion at elbow by 1050 flexion, wrist plantar flexion 800 and 
MCP 800. 
 
Discussion 
Physiotherapy in the form of thermotherapy, massage and 
ultrasound along with splinting of the elbow, wrist and the 
metacarpophalangeal joints helped in alleviation of pain in the 
patient. Thus the case depicted the emphasis of the role of the 
physiotherapist in assessing the pain and alignment in a 
complex joint such as the wrist and the elbow joint and 
understanding the role performed by every component in the 
stability and pain reduction in the tissues of the flexor 
compartment in the left forearm. A study done by Robert 
Jones on Volkmanns Ischemic Contracture suggested that 
heat therapy, light massage and splinting can be used in 
reducing pain and improving function. Another study done by 
Henry Meyerding and Frank Krusen showed the importance 
of physiotherapy in the improvement of Volkmanns 
isachemic contracture using heat, and massage however they 
used deep friction massage and this study used lighter 
massage techniques [5]. 
 
References 
1. Web Md [Internet]. Cited on 2016 May 26. Available on 

http://www.webmd.com/pain-
management/guide/compartment-syndrome-causes-
treatments. 

2. Maheshwari J. Essential Orthopaedics. Jaypee Brothers. 
Fourth edition: 2011, 98-99. 

3. Ebnezer J. Essentials of Orthopedics for Physiotherapists. 
Jaypee Brothers. Second edition: 2011, 60-62. 

4. Jones R. Volkmanns Ischemic Contracture with Special 
Reference to Treatment. The British Medical Journal. 
October 1928, 639-641. 

5. Meyerding H, Krusen F. The Treatment of Volkmanns 
Ischemic Contracture. Annals of Surgery. 1939; 
10(3):417-426. 



Imperial Journal of Interdisciplinary Research (IJIR)  
Vol-2, Issue-8, 2016  
ISSN: 2454-1362, http://www.onlinejournal.in 
 

Imperial Journal of Interdisciplinary Research (IJIR)   Page 1050 
 

Evaluation Of Movement With Mobilization On 
Independence Of Daily Living And Kinesiophobia 
Using Kartz Index And Tampa Scale In Patients 

With Lateral Epicondylitis – An Experimental Study 
 

Ganesh B. R. 
HOD of Dept. of cardiothoracic physiotherapy, KLE institute of physiotherapy, Belagavi 

 
ABSTRACT  
BACKGROUND AND OBJECTIVES: 
Lateral epicondylitis is musculoskeletal condition 
of the myotendinous junction of the wrist extensors 
at the lateral epicondyle and is characterized by 
onset of severe pain, weak grip strength and limited 
extension at elbow joint which restricts activities of 
daily living. Kinesiophobia is defined as fear 
related to movement. Fear of movement is an 
important factor to result in disability, disuse and 
depression in subjects with musculoskeletal pain. 
Tampa scale of kinesiophobia is an outcome 
measure used to measure the fear with movements. 
Kartz index is a scale use to measure the degree of 
assistance needed in activity of daily living. 
Intervention of Movement with Mobilization 
combine a sustained manual `gliding' force to a 
joint with concurrent physiologic (osteo-kinematic) 
motion of the joint but  there is dearth of literature 
on the effect of MWM on lateral epiconditytis. 
Hence, the purpose of this study is to evaluate the 
effects of Movement with mobilization on 
kinesiophobia and activities of daily living in 
subjects with lateral epicondylitis using Tampa 
Scale of Kinesiophobia and Kartz index. 
 MATERIALS AND METHODOLOGY: Total 
number 30 subjects, embraces both the gender. A 
brief evaluation of the subject will be done using 
the clinical test for lateral epicondylitis. Subjects 
will be administered for Tampa scale and the Kartz 
index and after understanding it, the subject will be 
filling the form. To apply this treatment the 
physical therapist will use one hand to stabilize the 
distal end of the humerus on the lateral side just 
proximal to the elbow joint line while using the 
other hand to apply a laterally directed glide of the 
proximal ulna and radius. The hand applying the 
lateral glide will be situated just distal to the elbow 
joint line on the medial side of the ulna. The glide 
should be painlessly applied and sustained for 
approximately 6 seconds while the participant 
performed a pain-free gripping action. The gliding 
pressure will be then maintained until the 
participant completely released the grip. The 
following intervention is given every day for 7 
days. This is given for approximately 10 repetitions 

for 3 sets with 30 seconds rest in between. The 
length of the treatment is 10 minutes. Post 
intervention both the outcome measures are 
administered again to record the change in the 
measures. 
RESULTS: Kinesiophobia showed statistical 
significant difference in reducing pain with ‘p’ 
value being 0.0001 after MWM, similar trend were 
seen in Kartz index. 
CONCLUSION: This study showed beneficial 
results, in effects of Mobilization with movement on 
kinesiophobia and activity of daily living in Lateral 
epicondylitis using the Tampa scale of 
kinesiophobia and the Kartz index of independence 
in activity of daily living. 
  
KEY WORDS: Mobilization with movement, 
kinesiophobia, Tampa Scale Kinesiophobia, 
Activity of Daily living, Kartz index of 
independence in activity of daily living, Lateral 
Epicondylitis. 
 
INTRODUCTION 

 The elbow joint is a compound joint that function 
as a modified or loose hinge joint. This joint only 
allows one degree of freedom, which permits the 
motions of flexion and extension, occurring in 
sagittal plane around a coronal axis. An axial 
rotation and side-to-side motion of the ulna occurs 
which permits the movement of flexion and 
extension , which defines the elbow joint is not 
only pure hinge joint but also a modified or loose 
hinge joint [1].  

The Lateral Epicondylitis was first introduced by 
Runge in 1873 as “writer’s cramp”. The official 
taxonomy of the “Lateral epicondylitis” term was 
declared in 1883 by H . P. Majors in the article of 
The British Journal of the Sports Medicine titled as 
“Lawn Tennis Elbow.”[2] Lateral epicondylitis 
affects 1-3% of the population at large, only 5% of 
all subjects seen are recreational tennis players [3]. 
Although the syndrome has been more noted in 
subjects ranging from 20- 60 years old. The 
occurrence of this syndrome is predominated in the 
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fourth and fifth decades, with equal prevalence in 
Male and female population. Seventy five percent 
of subjects are symptomatic in their dominant arms 
[4-6] 

 Lateral Epicondylitis may results from micro 
trauma, over use or inflammation at the origin of 
the extensor carpi radialis brevis (ECRB), muscular 
or ligamentous strain around the elbow joint, bursa 
irritation, nipping of synovial periphery, teno-
periosteal tears, disturbances of local metabolism, 
degenerative changes in the orbicular ligament and 
cervical root irritation. It also defined as the pain 
over the lateral epicondyle of the humerus which 
mainly aggravates by the gripping activities of 
daily living. Tightly gripping a heavy briefcase is a 
very common cause. Often a history of repetitive 
flexion, extension or pronation-supination activity 
and overuse is obtained and leads to this condition. 
[7] Pathophysiology is degenerative. Non-
inflammatory, chronic degenerative changes of the 
origin of the extensor carpi radialis brevis (ECRB) 
muscle are acknowledged in surgical pathology 
sampling [8].The extensor digiti minimi as well has 
a small derivation site medial to the elbow that this 
condition can affect. Repeated extension of the 
elbow joint causes twinge on the extensor muscle 
groups. As a consequence, moment is formed on 
the wrist joint all through any inappropriate 
movement together with power in a swing to rotate 
through and around the wrist. This moment causes 
pressure to assemble forces to act on the tendon 
causing irritation and soreness. The symptoms of 
lateral epicondylitis expand steadily. In most cases 
the pain instigates mild and worsens afterward after 
weeks or months. [9]  

Management: “The conventional modalities of 
physiotherapy fail exclusively to advance the 
quality of collagen in tendons or bring in new 
vascularity to promote tissue healing.” hence, it 
must be used only as part of a larger treatment plan, 
including Mulligan Mobilization with movement 
technique. [10]  

Kinesiophobia is defined as the perverse or 
irrational fear of pain and painful reinjury upon 
physical movement. This term was pioneered by 
Miller, Kori and Todd in 1990.[11] The model that 
has expand more implication in the “Cognitive–
Behavioral Fear– Avoidance Model” in which fear 
of movement is the significant aspect resulting in 
disability , disuse and depression in subjects with 
chronic musculoskeletal pain [12]. Pain itself is a 
multi-dimensional sensation, and is a subject unto 
it. Pain is a reaction to a noxious stimulus. That 
stimulus can be from a multitude of origins in our 
body or our environment. If left unremitted and 
untreated, pain can change the brain causing 

advance problems. Stimuli that were once before 
benign can be misinterpreted as painful. This 
central nervous system change can set up a cycle of 
immobility leading to tightness leading to more 
pain with movement [13] Kinesiophobia may lead 
to avoidance with behaviour resulting in hyper 
vigilance to bodily sensations, followed by 
disability, disuse and depression which may lead to 
a vicious circle of fear and avoidance in subjects 
experiencing pain [14] The Tampa scale of 
kinesiophobia (TSK) is a 17 item questionnaire 
used to assess the subjective rating of 
Kinesiophobia. [15-17]  

Kartz index of independence in activity of daily 
living is used to evaluate the activity of daily living 
in individuals with musculoskeletal injuries. It 
consists of 6 component based on bathing, feeding, 
dressing, toileting, transferring and continence. The 
highest score is 6 indicating patient is independent 
and lowest score is 0 indicating patient very 
dependent. [18] There are few studies done using 
the TSK in assorted specific conditions like 
Sciatica [19], Anterior Cruciate ligament injury 
[20], Post Lumbar Disc Herniation surgery cases, 
Shoulder Pain [21], Complex Regional Pain 
Syndrome type I [22] etc. There is paucity of 
substantiation in immediate effect of mobilization 
with movement (MWM) on kinesiophobia and 
activity of daily living in lateral epicondylitis. 
Hence the purpose of the present study to observe 
the pervasiveness of kinesiophobia in lateral 
epicondylitis and the immediate effect of 
mobilization with movement on kinesiophobia and 
activities of daily living in lateral epicondylitis.  

MATERIALS AND METHODS  

Subjects: A total of 30 Subjects with complain of 
pain at the lateral epicondyle were recruited from a 
tertiary care centre. The study protocol was 
enlightened to the subjects. The informed consent 
form was obtained from the subjects. 

 Study Design: This study was an Experimental 
study with convenient sampling and the sample 
size was 30 within age group of 20-40 years who 
had experienced of being worker more than 5 
years. 

 Procedure: Brief evaluation of the subject was 
done using the clinical test for lateral epicondylitis. 
Subjects were administered the TSK and the Kartz 
index of independence in activity of daily living. 
After understanding it, the subject have filled the 
form. To apply this treatment the physical therapist 
uses one hand to stabilize the distal end of the 
humerus on the lateral side just proximal to the 
elbow joint line while using the other hand to apply 

http://www.onlinejournal.in/
http://www.onlinejournal.in/


Imperial Journal of Interdisciplinary Research (IJIR)  
Vol-2, Issue-8, 2016  
ISSN: 2454-1362, http://www.onlinejournal.in 
 

Imperial Journal of Interdisciplinary Research (IJIR)   Page 1052 
 

a laterally directed glide of the proximal ulna and 
radius. The hand applying the lateral glide was 
situated just distal to the elbow joint line on the 
medial side of the ulna. The glide was painlessly 
applied and sustained for approximately 6 seconds 
while the participant performed a pain-free 
gripping action. The gliding pressure was then 
maintained until the participant completely released 
the grip. The following therapy was given every 
day for 7 days. This was given for approximately 
10 repetitions for 3 sets with 30 seconds rest in 
between. The length of the treatment was 10 
minutes. (23) The TSK and Kartz index was 
administered again after the therapy and the data 
was analysed for the same using SPPS version 20.  

OUTCOME MEASURES: The Tampa Scale of 
Kinesiophobia and Kartz index of independence in 
activity of daily living  

STASTICAL ANALYSIS: Various statistical 
measures such as mean, standard deviation, and test 
of significance such as z-test were used. Nominal 
data from subject’s demographic data i.e. age, 
gender, occupation, number of year experience, 
Tampa Scale of Kinesiophobia and Kartz scale 
were analysed. Comparison of the pre intervention 
and post intervention outcome measures within the 
30 subjects was done by Kolmogorov-Smirnov Z-
Test which was utilized to measure the 
kinesiophobia and ADL in lateral epicondylitis 
subjects. 

RESULTS 

 In this present study from the total 30 subjects, 4 
were male subjects (13.33%) and 26 were female 
subjects (86.67%) (Table1). Age of the subjects in 
the study was between of 20 to 40 years. The mean 
age of the male subjects was 33.50 ±8.66years, and 
the mean age of female subjects was 35.81±6.79 
years (Table 2). The mean years of experience with 
occupation of the male subjects was 14.75 ± 6.65, 
and mean years of experience with the occupation 
with female subjects was 11.92 ± 5.73 (Table 3). 
The patients reported a mean pre-treatment score of 
TSK 46.63 and a statistically significant 
improvement was seen in the post treatment score 
with 32.97 (p<0.005) (Table 4). Also, there is an 
improvement in the ability to do the activities of 
daily living proved by a statistically significant 
score of 5.0 (p<0.005) (Table 5). 

 DISCUSSION  

This study aims to evaluate the effect of 
mobilization with movement on Kinesiophobia and 
activities of daily living in lateral epicondylitis. The 
present study showed improvement in all the 

workers who were diagnosed with lateral 
epicondylitis. However, there was improvement in 
the pain reduction after 1 session of MWM 
intervention using the Tampa scale for 
kinesiophobia and Kartz index of independence in 
activity of daily as outcome measures. 

 Subjects of the present study consist of 30 
participants in which 26 females and 4 males were 
positive for lateral epicondylitis. The occupation of 
these participants was as worker’s (labourers, 
sweepers and helpers) in hospital with 5 and more 
years of working. In this study it was observed that 
females had a higher prevalence rate of lateral 
epicondylitis than males. This study correlates to a 
study done by Vijay Kage et al and also similarly 
correlates to the study done by Alireza 
Shomsoddine et al. In the present study 29.31% of 
change was seen in reducing kinesiophobia post 1 
session of MWM intervention using “Tampa Scale 
of Kinesiophobia”. 

 In the present study the Kartz index was used to 
analyse the activity of daily living and it is reported 
that there is an improvement in the score after the 
MWM. In a study done by Helenice Jane Cote Gil 
Cousy et al it was found that the evidence of work 
related musculoskeletal disorders (WRMD) is high 
in workers doing highly repetitive movements. The 
analysis interpreted that the symptoms were 
primarily influenced by the work done. Symptoms 
were secondarily influenced by gender, job tenure 
and age [24]. A study done by Eira ViIkari – juntra 
et al to compare the occurrence of epicondylar 
tenderness in strenuous and non- strenuous jobs in 
meat processing industries, the study was carried 
on by 3 clinical cross-sectional examinations in 
meat cutters, sausage makers, packers and non-
strenuous job workers. In which it was concluded 
that the workers in strenuous jobs had reported 
epicondylar tenderness more as compared to non-
strenuous jobs [25]. According to Griffith Mercer 
et al suggested that the TSK is a questionnaire for 
assessing pain related fear (kinesiophobia). Fear of 
movement has been shown to be a strong indicator 
of chronic disability in subjects suffering from pain 
and also a major barrier to activities of daily living. 
Therefore, in the following study by determining 
the level of kinesiophobia in workers it was 
elementary to get a good treatment protocol of one 
session of MWM intervention to reduce fear of 
movements. Hence the above study is in agreement 
with the present study [11]. A study done by J. H. 
Abbott et al on the initial effects of elbow 
Mobilization with movement technique on grip 
strength in subjects with lateral epicondylitis, 
concluded that mulligan MWM technique for 
tennis elbow was effective in allowing pain free 
ROM activities which were previously painful 
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while Mobilization was being applied, where 
similar results were achieved during our study 
excluding the component of grip strength [10]. 

The Kartz index was used in the present study as an 
outcome measure and the results showed that 
improvement in performing activities of daily 
living by the workers with reduction in their pain. 
To the best of our knowledge this scale is being 
used for the first time on Indian population with 
lateral epicondylitis. 

CONCLUSION: The study showed beneficial 
results in effects of Mobilization with movement 
on kinesiophobia and activity of daily living in 
Lateral epicondylitis using the TSK and the Kartz 
index of independence in activity of daily living 
respectively.  
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Tables: 

Table 1: Distribution of male and females in the study 

Gender No of respondents % of respondents 

Male 4 13.33 

Female 26 86.67 

Total 30 100.00 

 

Table 2: Mean and SD age of male and females in the study 

Gender Mean age SD age 

Male 33.50 8.66 

Female 35.81 6.79 

Total 35.50 6.94 

 

Table 3: Mean and SD years of experience of male and females in the study 

Gender Mean experience SD experience 

Male 14.75 6.65 

Female 11.92 5.73 

Total 12.30 5.82 

 

Table 4: Comparison of pre and post treatment TSK scores by Wilcoxon matched pairs test*p<0.05 

Time Mean Std.Dv. Mean Diff. SD Diff. % of change Z-value P-value 

Pre treatment 46.63 7.03      

Post treatment 32.97 3.56 13.67 6.59 29.31 4.7823 0.0001* 

 

Table 5. Comparison of pre and post treatment Kartz score by Wilcoxon matched pairs test* p <0.05 

Time Mean Std.Dv. Mean Diff. SD Diff. % of change Z-value P-value 

Pre treatment 3.47 0.97      

Post treatment 5.30 0.73 1.83 0.75 52.88% 4.7821 0.0001* 
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Objective: Few studies have been done on pranayama as therapy to improve pain and quality of life for primary
dysmenorrhoea. Hence, this study is aimed at understanding the effect of slow and fast pranayama on primary
dysmenorrhoea among Physiotherapy girl students.
Methods: Unmarried girls (n=90) under the age group of 18-25 with primary dysmenorrhoea were randomly
assigned to the study, Group A (n=45) Group B (n=45). Moos menstrual distress questionnaire (MMDQ), Numerical
pain rating scale for pain, Quality of life scale by American chronic pain association were administered at
baseline, after 1st menstrual cycle and follow-up after 2nd menstrual cycle. Group A was subjected to slow
pranayama (Nadi Shodhan) and Group B was subjected to fast pranayama (Kapalbhati).
Result: Significant (P<0.0001) improvement in quality of life and pain scores after intervention was seen in
Group A (Nadi Shodan) as compared to Group B (Kapalbhati) . Prevalence of  Primary Dysmenorrhoea was
found to be high between the age group of 18-22.
Conclusion: With Slow pranayama (Nadi Shodhan) the quality of life and pain scores improved when compared
to Fast pranayama (Kapalbhati) indicating the benefits of Slow pranayama on Primary Dysmenorrhoea.
Pranayama improves quality of life and reduces absenteeism and stress levels, so it should be implemented in
college students to augment their menstrual wellbeing and should be inculcated as a routine practice to
improve quality of life.
KEY WORDS:  Dysmenorrhoea, Slow And Fast Phased Pranayama, Physiotherapy Girls Students.
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Dysmenorrhoea  is  a  common  symptom
during  menstrual  cycle  characterized  by  pain,
which  is  often  called  as  menstrual  pain.  It
hinders  with  day-to-day  social ,  academic  and
sports  activities  of  many  women  and  may  be
disabling.  Dysmenorrhoea can  be  primary  or

secondary.  Secondary  dysmenorrhoea  is
diagnosed  when  symptoms  are  attributed  to
a  disease ,  disorder  or  structural  abnormality
, which  is already  prevailing  within  oroutside
the  uterus  whereas  primary  dysmenorrhoea
is diagnosed  when  none  of  these  are  de-
tected.  About  50 - 70%  of  young  women  are
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affected  by  dysmenorrhea  and  in  10-15%  the
condition  is  disabling [1].  A   study  conducted
on  primary  dysmenorrhea  showed  that
prevalence  rates  were  as  high  as  90%  and  it
was  the  common  cause  for  absenteeism  and
reduced  quality  of  life  among  women [2].
Dysmenorrhoea  is  a  common‘  problem  in
women  of  reproductive  age.  Several  studies
have  shown  that adolescents  with  primary
dysmenorrhoea  report  that  it  effects  their
academic performance,  social  and  sports
activities  and  is  a  cause  for  school  absen-
teeism [3,4]. The  most  common  effect  of
menstrual  problems  on  daily  routine,  reported
by unmarried  undergraduate  medical  students
was  in  the  form  of  prolonged  restinghours
followed  by  inability  to  study [5].  The
etiology  of  primary  dysmenorrhoea  is not
precisely  understood ,  but  most  symptoms
can  be  explained  by  the  action  ofuterine-
prostag landins ,  particularly  PGF2- Alfa [6].
The  risk  factors for dysmenorrhoea  are ;age  <
20 years,  nulliparity,  heavy  menstrual  flow,
smoking ,  upper  socioeconomic  status ;  at-
tempts  to  lose  weight, physical  inactivity,
disruptionof  social  networks ,  depression  and
anxiety [7].
The  conventional  treatment  of primary
dysmenorrhoea  consists  of  oral contraceptive
pills  or  non-steroidal  anti-inflammatory  drugs,
which  usually  have  a  lot  of  side  effects.
Studies  about  non-pharmacological  therapies
for  primary  dysmenorrhoea  are  rare  and
conventional treatment  usually  consists  of  hot
moist  pack  therapy. There  is  growingevidence
of  an  association  between  psychosocial  stress
and  menses – associatedhealth  problems  in
women ,  suggesting  that  stress  may  affect
menstrual function.  Yoga  appears  to  provide
improvement  in  stress [8-12].  Few studies
suggested  that  yoga  reduced  the  severity
and  duration  of   primary    dysmenorrheal [13].
Pranayama  which  is  a  yogic  technique ,  in
particular  has  been  proved  to  have  overall
effect  on  primary  dysmenorrhoea . One  can
control  the  rhythms  of  pranic  energy  with
pranayama  and  achieve  healthy  body  and
mind [13].
The  research  on  effect  of pranayama  to  relieve
stress  and  enhance  quality  of  life  in  primary

dysmenorrhoea is  sparse.  Very  few  studies
have  been  done  on  prevalence  of  primary
dysmenorrhoea  in  Physiotherapy  girls.   Hence
,the  purpose  of  this study  is  to   offer
understanding of effect of  slow  and  fast
pranayama  on  pain  and  quality  of  life  scores
on  primary dysmenorrheaamong  physiotherapy
girl  students.

METERIALS AND METHODS
This study was  endorsed  by  the  Institutional
Ethical  Committee.  All  participants   signed  a
consent  form  that  declared  their voluntary
agreement  with  all  the  procedures  involved
in  this  project.  Demographic  details  were
taken  and  baseline  data  was  assessed  using
Moos  Menstrual  Distress  questionnaire ,
Numeric  pain  rating  scale  and  the   quality  of
life  scale.  Subjects  who  complain  of
menstrual  pain  were  assessed  using  the  Moos
Menstrual  Distress  questionnaire.   Then  the
subjects  were  assessed  for  severity  of  pain
using  the  Numeric  pain  rating  scale.  The
subjects  were  then  examined  for  the  effect
of  the  former  two  parameters  on  the  quality
of  life  using  the  quality  of  life  scale.  These
scores  were  compared  at  baseline,  after  first
menstrual  completion  and  intervention  and
follow  up  measurement  during  second
menstrual  cycle.
The duration of the  intervention  was  for   two
menstrual  cycles.  90  subjects  were  be
included  in  this  study  and  were  divided  into
two  groups.  Each  group  had  45  participants,
group  1 was  given  slow  pranayama  and  group
2  was  given  fast  pranayama.
Pranayama  techniques  such  as  slow  breathing
( Nadi Shodhan )  to  group  1  and  fast  breathing
(Kapalbhati )  to  group  2  was  administered  in
the  mornings  on  empty  stomach  for  10  mins
on  daily  basis.
   

1. Starting Position – Padmasana   Nadi Shodhan
2. Nadishodhan – end position Kapalbhati

Statistical analysis: Statistical analysis was
done using the statistic software SPSS version
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12 in order to verify the results obtained. For
this purpose the values of the study were
entered into an Excel sheet where the data was
tabulated and subjected to various statistical
analyses. Statistical measures such as mean,
standard deviation and other tests of signific-
ance such as Paired t test, Mann whitney test
were used for the analysis of the data.

RESULTS
Comparison of Age, onset of menses, length
of cycle, length of period. (Table 1).
Age distribution: There were a total of 90
participants in the study, 45 in each group. Age
group of the participants chosen for the study
was between 18-25 years. The average age of
the participant for group A was 20±2.22 years
and for group B was 20.13±2.19 years.
Onset of Menses: For the Onset of Menses the
mean for Group A was 12.80±1.20 years, in Group
B was 13.09±1.08. No significant differences
were found for onset of menses in both the
groups (Table 1).
Length ofCycle : For the length of cycle, Group
A had mean of 29.07±3.57 days, in Group B mean
length of cycle was 30.04±3.44 days.
Length of Period: For the length  of cycle, Group
A had mean of 5.27±1.16 days, in Group B mean
length of cycle was 5.29±1.04 days.

Table 2: Comparison of Group A and Group B with
prevalence of risk factors.

 Risk factors Group A % Group B  % Total
Obesity   

No 35 77.78 35 77.78 70
Yes 10 22.22 10 22.22 20

Workload
No 30 66.67 28 62.22 58
Yes 15 33.33 17 37.78 32

Depression      
No 31 68.89 33 73.33 64
Yes 14 31.11 12 26.67 26

Weight loss   
No 39 86.67 41 91.11 80
Yes 6 13.33 4 8.89 10

Total 45 100 45 100 90

Prevalence of Risk Factors: (Table 2).

Obesity was  equally  prevalent in  Group  A
and  B (22.22%).
Workload  was  experienced  more  in  Group  B
(33.33%)  than  in  Group A (33.78%).
It was  also  found  that
Depression  was  higher  in  Group  A  (31.11%)

Table 1: Comparison of Group A and Group B with age,
Onset of menses, Length of cycle and Length of period.

Variable  Groups n Mean SD t-value P-value

Group A 45 20.36 2.22

Group B 45 20.13 2.19

Group A 45 12.8 1.2

Group B 45 13.09 1.08

Group A 45 29.07 3.57

Group B 45 30.04 3.44

Group A 45 5.27 1.16

Group B 45 5.29 1.04

Length of 
period

Age

Onset of 
menses

Length of 
cycle

0.4782

-1.1995

-1.3235

-0.096

0.6337

0.2335

0.1891

0.9237

than  Group  B (26.67%).
Weight loss was found  to  be  more  in  Group
A (13.33%) than  Group B (8.89%) .

OUTCOME MEASURES:
Moos MenstrualDistress Questionnaire
(Table3).  According  to  Moos  menstrual
Distress  questionnaire  (MMDQ)  Majority  of
students  in  Group  A  had  mild  or  moderate
dysmenorrhea (31.1%   and  33.3%).  In
contrastGroup  B  majority  of  students  had
mild  and  very  severe  dysmenorrhea  (35.5%
and  24.44%)  before  practicing  fast  pranayama.
After  the  first  menstrual  cycle  majority  of
students  had  mild  to  moderate  dysmenorrhea
(53.33%  and  40% )  in  Group A.  Ingroup  B
majority  had  moderate  to  mild  dysmenorrhoea
(31.11%  and  51.11%).
After the  second  menstrual  cycle,  majority  of
the  students  in Group A  and  B  had  moderate
to  mild  dysmenorrhea  (22.22% ,73.33%  and
26.66%,  64.44%).
The  mean  of   the  MMDQ  scores  among
students  of  Group  A was 86.58±25.28 before
pranayama  and  in  Group  B  was  86.64±25.72.
The mean  of  scores  of  MMDQ  decreased
after  the  1st  menstrual  cycle Group A - 70.04
±16.33 and Group B - 72.69±16.30.  and  further
reduced  after  the  2nd menstrual  cycle  to 61.60
±12.79 and 65.84±15.97).
The  findings  of  the  MMDQ  scale showed
that there  was  significant  difference  in  the
score  of   students  in Group  A  and  B  before
and  after  giving  slow  and  fast  phased
pranayama  therapy (t=-0.7688, P=-0.7688).
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Numeric Pain Rating Scale (Table 4).
At baseline mean of numeric pain rating scale
in Group A and Group B was 5.64±1.35and
6.47±1.33 respectively. Post intervention after
the 1st menstrual cycle the mean of numeric pain
rating scale was taken and was 4.50±1.17 in
group A and 5.63±1.26 in group B. After the 2nd

menstrual cycle the mean of numeric pain rating
scale was 3.64±1.16 and 4.78±1.38 in Group A
and Group B respectively. This suggests that both
Groups A and B had considerable reduction in
pain during the course of intervention. However,
both the techniques proved to be equally
effective in the treatment of primary
dysmenorrhoea. (P= 0.0002)

Table 3: Comparison of Group A and Group B with
moos menstrual distress scores at baseline, After 1st

MC and After 2nd MC by t test.

Variable Group n Mean SD t-value P-value
Group A 45 86.58 25.28
Group B 45 86.64 24.72
Group A 45 70.04 16.33
Group B 45 72.69 16.3
Group A 45 61.6 12.79
Group B 45 65.84 15.97
Group A 45 16.53 14.41
Group B 45 13.96 11.3
Group A 45 70.04 16.33
Group B 45 72.69 16.3
Group A 45 8.44 8.32
Group B 45 6.84 7.66

0.4441

-1.3918 0.1675

Baseline

After 1st MC

After 2nd MC

BL-1st MC

BL-2nd MC

1st MC-2nd MC

0.9443 0.3476

-0.7688 0.4441

0.9489 0.3453

-0.0126 0.9899

-0.7688

Table 4: Comparison of Group A and Group B with
numeric pain rating scores at baseline, After 1st MC

and After 2nd MC by Mann-Whitney U test.

Variable Group Mean SD Sum of 
ranks

U-value Z-value P-value

Group A 5.64 1.35 1734.5
Group B 6.47 1.33 2360.5
Group A 4.5 1.17 1529
Group B 5.63 1.26 2566

Group A 3.64 1.16 1586
Group B 4.78 1.38 2509

Group A 1.14 0.72 2303

Group B 0.84 0.6 1792
Group A 4.5 1.17 1529
Group B 5.63 1.26 2566

Group A 0.86 0.84 2081

Group B 0.85 0.67 2014
1 MC to 2nd MC

Baseline

After 1st MC

After 2nd MC

BL to 1st MC

BL to 2nd MC

699.5 -2.5258 0.0115*

494 -4.1841 0.00001*

551 -3.7242 0.0002*

757 -2.0618 0.0392*

494

979 -0.2703

-4.1841 0.00001*

0.7869

*p<0.05

Quality of Life Scale (Table 5).
At baseline mean of quality of life in Group A

and Group B was 7.82±1.19 and 8.62±0.68
respectively. Post intervention after the 1st

menstrual cycle the mean quality of life was
taken and was 8.18±1.59 in group A and
8.87±0.63 in group B.
After the 2nd menstrual cycle the mean of quality
of life was 9.07±0.78 and 9.29±0.66 in Group A
and Group B respectively. This suggests that
Group A undergoing Nadishodhan had
considerable increase in quality of life scores
as compared to Group B who underwent
Kapalbhati. This implies Group A benefited more
in respect with quality of life scores as compared
to Group B. (t= -1.4572, P=0.1486)

Variable Group n Mean SD t-value P-value
Group A 45 7.82 1.19
Group B 45 8.62 0.68
Group A 45 8.18 1.59
Group B 45 8.87 0.63
Group A 45 9.07 0.78
Group B 45 9.29 0.66
Group A 45 -0.36 1.37
Group B 45 -0.24 0.43
Group A 45 8.18 1.59
Group B 45 8.87 0.63
Group A 45 -0.89 1.37
Group B 45 -0.42 0.5

-3.9037

0.0080*

0.0002*

-2.7118

-1.4572 0.1486

1st- 2nd MC

-0.5194 0.6048

-2.7118 0.0080*

-2.1484 0.0344*

Baseline

After 1st MC

After 2nd MC

BL-1st MC

BL- 2nd MC

Table 5: Comparison of Group A and Group B with
quality of life scale scores at baseline, After 1st MC

and After 2nd MC by t test.

DISCUSSION

Practice of breathing exercises like pranayama
is known to improve autonomic function by
changing sympathetic or parasympathetic
activity.
In the present study it  was  found  that  the
prevalence  of  primary  dysmenorrhea  was  65%
among  physiotherapy  girls  students. This is
the first study done on physiotherapy girl
students. In  Group B  there  were  35.5%  18
year  olds and  40%  18  year  olds  in  Group  A
with  primary  dysmenorrhea. It was found that
the prevalence of dysmenorrhoea was higher in
the age group 18-22. This finding coincides  with
the finding of  Pedron NV et al [25]. Their study
showed that the prevalence  of dysmenorrhoea
was  52.1%  for  the  group  <  15   years  of  age,
63%  for  the  group  15-19  years  and  52.3%
for  the  group  20-24  years.
In  the  present  study  Workload  was  experie-
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LIMITATION
· Study group included only Physiotherapy girl
students.
· Small sample size.
· No follow up after 2nd menstrual cycle
· Investigator was not blinded

CONCLUSION

With Slow pranayama (Nadi Shodhan) the
quality of life and pain scores improved when
compared to Fast pranayama (Kapalbhati)  indi-
cating the benefits of Slow pranayama on
Primary Dysmenorrhoea. Pranayama improves
quality of life and reduces absenteeism and
stress levels, so it should be implemented in
college students to augment their menstrual
wellbeing.

nced  more  in  Group  B  (37.7%)  than  in  Group
A (33.3%). It  was  also  found  that   depression
was  higher  in  Group  A  (31.11%) than  Group
B  (26.67%). Many  studies  have  proved  that
there  is  direct  correlation  between  Workload,
depression  and  stress .Several researchers
have  reported  that  pranayama  techniques  are
beneficial  in  treating  a  range  of  stress  related
disorders [18],  improving  autonomic  functions
[17],  relieving  symptoms of  asthma [19]
though  a  different  study [20]  did  not  find
any improvement  and  reducing  signs  of
oxidative stress [21,22].
A longitudinal  study  conducted  to  find  out
the  risk  factor  for  the  occurrence,  duration
and  severity  of  menstrual  cramps  in  a  cohort
of  college  women  in  USA it showed that Being
over  weight  was  an  important  risk  factor  for
menstrual  cramps [24]. This coincides with the
present study  finding which Showed  that
obesity  was  equally  prevalent in  Group  A
and  B.
We observed after pranayama intervention
there is significant (p<0.0001) reduction in the
perceived pain in both the groups. This
suggested that Pranayama was effective in
reducing pain in dysmenorrhoea which  coincides
with the study by Usha Nag et al which proves
that yoga intervention was successful in
reducing pain. In study group there was
significant (p<0.0001) reduction in the perceived
pain.
The results of this study are also comparable
with Rakhshaee Z, who suggested that yoga
reduced the severity and duration of primary
dysmenorrheal [12].
However  this study was  the  first study  to  do
a  comparison on  effectiveness  of  slow  and
fast  pranayama  on  primary  dysmenorrhea.
This study also depicted improvement in quality
of life scores in group with Slow pranayama as
intervention. This can be proved by other studies
which state that n pranayamic type of slow and
deep breathing, oxygenation of blood increases
without changing minute ventilation, as alveolar
/ventilation increases [15,16]. Which in turn
Decreases pain and improves quality of life.
In one of the studies it was observed that there
was an extremely significant improvement in all

the parameters, in the subjects practicing
pranayama for 3 consecutive menstrual cycles
[23]. Similarly in a study, increased parasym-
pathetic activity and decreased sympathetic
activity were observed in the slow breathing
group, whereas no significant change in
autonomic functions was observed in the fast
breathing group [17].
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I. INTRODUCTION 

 

Autonomic Nervous System (ANS) is an important 

involuntary nervous system which controls and integrates the 

unconscious regulatory functions of the body. The functioning 

of this system is dependent upon the situations and physical 

activities. It controls functions of the vital body organs. Any 

condition which directly affects this system, may be 

responsible for hyperfunction or dysfunction of this system. 

Presently people with stress and strain of life are prone to 

hypertension as reported in various studies. Valsalva 

maneuver (VM) is a commonest test to artificially activate or 

inhibit this system functions. This maneuver is used to assess 

the integrity of autonomic cardiovascular control mechanism; 

consists of voluntary elevation of intra-thoracic and intra-

abdominal pressure provoked by blowing against pneumatic 

pressure.
1
 So it is intended to understand autonomic nervous 

Abstract:  

Purpose of study: To assess Autonomous Nervous System responses in the middle aged persons by using Valsalva 

Maneuver in different postures. 

Material and methods: 67 subjects reporting to department of physiotherapy of K.L.E.S Hospital and MRC were 

evaluated after inform consent and they were subdivided into grouped into 4 groups (Group 1 control; Group 2 H.T. 

Group  3 D.M; and Group 4 H.T with D.M) by simple random sampling method taking into inclusion and exclusion 

criteria. Baseline data for study were noted with respect to DBP;P.R in 3 positions and body composition (fat and BMR). 

Then the participants were subjected to V.M test and DBP; P.R changes were noted. 

Results: The DBP fall after VM test in all above 3 groups in different positions was not statistically significant; 

whereas combined group which showed a statistically significant DBP fall with ‘P’ value = <.001. The P.R increase after 

V.M in all above 3 groups in different positions was statistically significant with ‘P’ value = <.0001, except in the 

combined group which was not defined. 

Conclusion: Taking in to account of fall of D.B.P and increase in P.R following post V.M in 3 different positions; it 

is concluded here that V.M test are simple, reliable and bedside clinical tests which can be used to assess the ANS 

dysfunction in subjects with Dm, HT and DM+HT. 
 

Keywords: Valsalva maneuver (V.M); pulse rate (P.R); diastolic B.P (D.B.P); diabetes mellitus (D.M) and 

hypertension (H.T). 
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changes in middle aged persons by using V.M is 3 different 

positions i.e., supine; sitting and standing. 

 

 

II. METHODOLOGY 

 

SOURCE OF DATA 

 

Data was collected from physiotherapy OPD of KLES Dr. 

Prabhakar Kore Hospital and MRC, during the study period of 

Oct 2000 to July 2001. 

 

STUDY DESIGN 

 

The study design used for this research was randomized 

clinical trial. For this R.C.T ethical clearance was obtained 

from the institutional ethical committee, JNMC, Belgaum 

before commencement of the study  

 

STUDY SAMPLE 

 

The study sample consisted of both male and female 

participants referred to the physiotherapy outpatient 

department There were 67 participants were included in the 

clinical trial. 

 

INCLUSION CRITERIA 

 

 Normal middle aged 40 to 65 subjects.  

 Subjects with hypertension without any complications.  

 Subjects with DM without other systemic manifestation.   

 Subjects with H.T + D.M. 

 

EXCLUSION CRITERIA 

 

 Subjects with general debility, malignancy.  

 Cardiac problem.  

 PVD. 

 Pulmonary complications.  

 Recent surgery. 

 Thrombotic or embolic history.   

      

PROCEDURE 

 

The demographic data of all the participants consisting 

name, age, sex, height, weight & BMI were collected. This 

study included 67 subjects divided in to 3 groups with 20 

subjects in each group. Group 1 (control group) consisted of 

20 subjects (i.e., male 10 subjects and female 10 subjects), the 

group 2 (hypertension group) consisted of 20 subjects (M=10, 

F=10); The group 3 (D.M. group) consisted of 20 subjects 

(M=10; F=10) while group 4 (combined group i.e. HT+DM) 

consisted of HT + DM with 7 males subjects only.  

The materials used in study were:  

 A standard mercury sphygmomanometer. 

 A single tube stethoscope of Litman Company. 

 Body fat analyzes manufactured by maltron; BF-905 

made in England. 

All the subjects were subjected to V.M test and B.P and 

P.R responses before and after above tests in supine; sitting 

and standing position were measured. Pre and post values for 

BP and PR changes with respect to V.M in different positions 

were noted. And body composition was also assessed for each 

individual. 

 

STATISTICAL ANALYSIS  

 

Simple statistical analysis measures that is mean, S.D, and 

‘t’ test were used for data analysis. The ‘P’ value was also 

determined at confidence level of 95%.  

 

 

III. RESULTS 

 

After the processing of data, the data’s were analyzed 

with respect to V.M test and body composition assessments. 

These findings are presented comprehensively below as 

follows:  

 DEMOGRAPHIC PROFILE ANALYSIS: The first 3 

groups were equally matched with respect to gender i.e., 

10 males and 10 females except the group 4 which had 7 

males only. Height (Ht) and body weight (wt) parameters 

of subjects of 4 groups were with range between 150cm to 

168cm and wt range was 56 to 69 Kg respectively.  

 STUDY PARAMETERS ANALYSIS : This study outcomes 

were analyzed with respect to DBP responses, P.R. 

changes and body composition components [(i.e. Fat, 

Basal metabolic rate (B.M.R) etc] separately and they are 

stated briefly below as follows : 

 

A. DIASTOLIC B.P (D.B.P) RESPONSES WITH 

RESPECT TO POST V. M TEST:  

 

POST VM DBP CHANGES ANALYSIS: responses showed 

no change in DBP in all the 3 groups namely control; H.T and 

D.M, in 3 different postures except in the combined group 

[(i.e. H.T with D.M] where decrease in D.B.P was in standing 

position only and was with S.D of 88.863.02 with ‘t’ value = 

14.99 and ‘P’ value = <.001 which was statistically 

significant. [Tab 1,2,3 and 6A].   

 

B. P.R RESPONSES WITH RESPECT TO POST V.M 

TEST 

 

POST V.M P.R CHANGES: Post V.M results showed 

statistically significant increase in P.R in all first three groups 

in all 3 positions (‘p’ value = <.0001); but in combined group 4 

it was not defined (Tab 1,2,3). 

 

C. BODY COMPOSITION ANALYSIS 

 

Fat composition: There was statistically significant 

percentage of fat in H.T and D.M group (‘P’ value = <.001) 

while in control group it was not significant (Table 4). 

 

D. BMR ANALYSIS 

 

It was found that BMR was statistically significant for H.T 

and D.M groups (‘p’ value = <.0001) but it was not significant 

for control group (‘P’ value = <.7) as presented in Table 4. 
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IV. DISCUSSION 

 

This study involved 67 middle aged subjects without any 

history of heavy work or manual occupation (Table 2).  

All subjects in different groups had very minimal 

deviation with respect of their body ht and wt (Table 3). The 

study outcome with respect post V.M, DBP change in both 

males and females in different positions such as supine; sitting 

and standing were not significant in all 1
st
 3 groups. This was 

substantiated by ‘t’ values. In combined group, D.B.P changes 

following post V.M was decreased significantly and was 

substantiated by ‘P’ values Eduardo E. Benarroch, Paola 

Sandroni and Philip A. Low (1993) published a 

comprehensive study of V.M and its responses and reported 

that there used to be changes in B.P responses due to change 

in posture. In our study we have not seen such statistically 

significant decrease in DBP but there was statistically 

significant DBP decrease in combined group. This study also 

co-relates with Tondon et al (1985) study about the effect of 

V.M in ANS dysfunction in supine and in standing positions 

in patients with D.M. The P.R response (i.e., PR increase) 

with respect to post V.M showed statistically significant 

increase in all 1
st
 3 groups but the same was not defined for 

the combined group. This study co-relates with the study of 

Ewing D.J (1981) with respect to P.R changes in D.M in 

different positions. He concluded that increase of P.R in D.M 

are due to cardiac parasympathetic damage alone in some 

patients and combine parasympathetic cardiac sympathetic 

damaged in others. It must be recalled that both the H.T and 

D.M in this combined 2 risk groups 2 and 3 were detected 

earlier and were treated with appropriate medications. This 

early intervention may be considered in favour of ANS 

function towards stability and their detection in experimental 

group could be questionable. Also they could have been 

moderated by early intervention of drugs leading to control of 

autonomic dysfunction. In order to verify the relevance of 

these tests and to increase their sensitivity, a separate group 

called as the combined group (i.e. H.T + DM) having 7 males 

patients with both risk factors were subjected to these test 

(V.M.). There was a fall of DBP in this group following the 

test. This indicates that ANS dysfunction is due to V.M test. 

So, V.M test can be considered as bedside screening test for 

ANS dysfunction. In this study; it is also found that body mass 

index (BMI) of diabetic female was more than 27 which is 

towards obese side; whereas BMI in the other groups were 

less than 25. It signifies that majority of the subjects were not 

obese. On analyzing body composition it was found that 

females of all the groups were having fat percentage more 

than 25 percentage but in control group males were having 

more than 30 percentages as a fat content. Male population of 

other groups were having less than 25 percentage of body fat; 

water percentage was less than 49.6 percentage in all the 

groups significance of body composition in this study is that 

the conductivity of impulse is depend upon fat and water 

content. BMR was 1340 in control group and >1600 in rest all 

groups. BMR was found to be raised in H.T and D.M groups 

and in combined group.  

 

LIMITATIONS OF THIS STUDY: 

 

 Small sample size in each group. 

 Subjects were under medication in DM and H.T groups. 

 Invasive and other non-invasive methods were not used to 

assess ANS dysfunction.  

 

 

V. CONCLUSION 

 

Taking in to account of fall of D.B.P and increase in P.R 

following post V.M test in 3 different positions; it is 

concluded here that V.M is simple, reliable and clinical 

bedside test which can be used to assess the ANS dysfunction 

or changes in subjects with Dm, HT and DM+HT.  
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INTRODUCTION 

Peripheral artery disease (PAD) is an important 

healthcare problem in developed nations, associated with 

considerable morbidity and mortality.  

It results from obstruction of large peripheral arteries, 

exclusive of the coronary and intracranial cerebrovascular 

system, most commonly due to atherosclerosis. Most 

typically, it is referred to in relation to the lower limbs.
1 

Other studies have corroborated these findings, showing 

up to a twofold to fourfold increased risk of mortality in 

patients with intermittent claudication, predominantly 

from cardiovascular disease.
2
 Patients can be stratified 

into groups according to symptom severity. One half of 

all PAD patients older than 55 years are asymptomatic. 

Of the symptomatic patients, approximately 40% 

experience intermittent claudication, and 10% have 

critical limb ischemia. There is also considerable overlap 

between PAD, cerebrovascular disease (CVD) and 

coronary artery disease (CAD),
 
with the presence of PAD 

being associated with and increased risk of CVD and 

CAD and their consequences.
3-5

 People with PAD have 

4–5 times greater risk of dying from a cardiovascular 

disease event compared to those without, and a 2–3 times 

greater all-cause mortality.
6,7

 

ABSTRACT 

 

Background: Peripheral arterial disease (PAD) is associated with significant morbidity and mortality and is an 

important marker of subclinical coronary heart disease. In some studies it has been found that surgical intervention 

alone or physical training alone does not provide good results. Aim of the study was to assess the reliability of ankle 

brachial index in patients with neurological deficits on ischemic episode of limbs following Burgers exercises. 

Methods: It was an open labelled clinical trial. Total 35 patients of both male and females were included in this open 

labelled clinical trial. Two measuring technique ABI and VAS, one exercise program, unsupervised home exercise 

program and patients advice was part of procedure. Intervention was given at 1
st
 day, 3

rd
 month and 6

th
 month. 

Results: The study proves  that VAS,  ABI  showed  statistical significant difference when analyzed   between 1st  

day to 3
rd

 month, 1
st
 day to 6

th
 month  and  3

rd
 month to 6

th
 month  with ‛ p ’ value <0.0001. 

Conclusions: Physical therapy in the form of Burger’s exercise with life style modification is significant in improving 

quality of life in the form of reducing severity of claudication pain and improving walking distance. Therefore the 

present study concludes that ABI is a reliable, simple, safe and standard gold diagnostic tool in assessing ischemic 

episode of the limbs in patients with neurological deficits following burgers exercises. 
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Several population-based studies based on predominantly 

white European populations have found the prevalence of 

PAD to be between 6% and 18% over the age of 55 

years.
8-10

 The prevalence rises with age and has been 

found to be approximately 20% in people over 70 years 

of age
 
and up to 60% in the over 85 age group.

11 

In age- and gender-adjusted logistic regression analyses, 

black race/ethnicity current smoking diabetes 

hypertension hypercholesterolemia, and low kidney 

function were positively associated with prevalent PAD. 

Elevated fibrinogen and C-reactive protein levels were 

also associated with PAD.
2 

South Asians living in the United Kingdom have a higher 

mortality for ischemic heart disease than Europeans and 

Blacks have a higher CBVD mortality in both sexes. 

However studies both in the United Kingdom and India 

suggest PAD prevalence is lower in South Asians than in 

Caucasians in general population, diabetic and CAD 

cohorts.
12,13 

Initial therapy is preventive for all patients with a focus 

on aggressively controlling modifiable traditional risk 

factors for coronary artery disease and PAD. Smoking 

cessation, controlling elevated blood pressure and blood 

glucose, losing excess body fat, exercise, treating 

hyperlipidemia with statins, and the use of antiplatelets 

are crucial first steps in the management of the PAD 

patient. Revascularization is reserved for the very 

symptomatic patient or those with critical limb ischemia.
 

In some studies it has been found that surgical 

intervention alone or physical training alone does not 

provide good results. If the above two are combined in 

treatment of patients there used to be better results with 

respect to symptom free walking distance (SFWD) and 

maximal walking distance. 

So it is essential to assess the reliability of ankle brachial 

index in patients with neurological deficits on ischemic 

episode of limbs following Burgers Exercises 

METHODS 

The eligible population of the study composed of 35 adult 

participants, clinical diagnosed with acute peripheral 

arterial disease of the limb. Sample size was calculated 

based on the past hospital records for the last three years.  

Inclusion criteria   

It includes patients suffering from ischemic neurological 

damage having mild pain while walking, skin changes 

such as pallor, shiny appearance of the skin, decreased 

skin temperature, absent pulses in lower extremities and 

acute on chronic presentation like: sever pain on walking 

relatively shorter distance, sensory neurological 

disturbances such as paraesthesia, decreased tolerance to 

hot or cold temperature, Oedema in the distal segments.  

Exclusion criteria   

Patients with gangrene, necrosis of peripheral parts of the 

limbs, unstable angina, acute MI, uncontrolled 

hypertension, neuropathies of unknown origin like 

myopathies, metabolic disease conditions and neoplasm. 

Written informed consent was taken from all the 

participants. The protocol of the study was approved by 

the Institutional Review Board.  

Study design 

This study was an Open labelled clinical trial where 

intervention was given at 1
st
 day, 3

rd
 month and 6

th
 month. 

The period was divided into 3 parts: baseline assessment, 

follow up assessment at 3
rd

 month and 6
th

 month was 

done. They were assessed for pain intensity using VAS, 

ABI.  

Intervention 

Two measuring techniques (ABI & VAS), one exercise 

program, unsupervised home exercise program and 

patients advice was part of the procedure. Burger - Allen 

exercises were administrated to patients. These exercises 

are repeated six to seven times at each setting and done 

several times a day. It was done in the following steps:  

Step 1: Support leg in an elevated position at 60 to 90˚ 

for 30 to 180 seconds or until blanching of the extremity 

occurs. The patient was instructed to actively dorsiflex 

and planter flex the ankle throughout the procedure.  

Step 2: Allow feet to dangle over the edge of the bed for 

2 to 5 minutes or as long as it takes to produce 

hyperaemia, then add 1 minute. Total time should not 

exceed 5 minute.  

Step 3: Place legs in a horizontal position for 3 to 5 

minutes. 

Following advice was given to the patient to quit tobacco 

consumption and alcohol use. Regular exercise such as 

walking three times daily for 15 to 30 minutes, walking 

10 steps further when the pain begins then resting until 

pain disappears before continuing. This guide line is 

given by Dutch College of General Practitioners. Along 

with this diet advice was given such as eat healthy with a 

restricted cholesterol intake as a home remedy 
14-16

 

Outcomes 

The outcome measures in this study were VAS, ABI. Pain 

score of the patients involved in this study were recorded 

by using the Visual Analogue Scale (VAS). ABI is a ratio 

of ankle systolic pressure to brachial systolic pressure. 

The systolic pressure of the lower extremity was 

measured by positioning a Pneumatic Cuff around the 

ankle above the malleoli. Colour Doppler probe was 

placed on the anterior tibial or (posterior tibial or 
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dorsalispedis) for flow detection. The cuff pressure was 

gradually inflated until flow signals disappeared. Cuff 

pressure was then deflated and the pressure at which the 

flow signals appeared was taken as the ankle systolic 

pressure. The brachial systolic pressure was measured 

with the cuff is tied to upper arm, inflated until flow 

signals disappeared. Slowly the pressure was released and 

the pressure at which flow signals appeared was taken as 

the brachial systolic pressure.  

Statistical analysis 

Statistical analysis for the present study was done using 

(SPSS) version 21. Mean, standard deviation, paired and 

unpaired ‘t’ test, were used. VAS was compared using 

Wilcoxn matched paired test. Probability values <0.05 

were considered statistically significant and probability 

values <0.001 were considered highly significant. 

RESULTS 

There were 32 males (91.43%) and 03 females (8.57%) 

participated in this study. The side affected and habits are 

given in table 1. Minimum age of the participants in the 

study was 35 years (Table 1 and 2) and maximum age 

was 65 years with mean age of 54.23±7.55. Mean height 

was 160.83cm±6.74 cm and mean weight was 62.29±7.52 

kg. The improvement seen in outcome measures is 

mentioned in Table 3. Here VAS showed statistical 

significance when compared from 1
st
 day to 3

rd
 month, 1

st
 

day to 6
th

 month and 3rd month to 6
th

 month with p value 

<0.0001. Similar trend was seen in ABI when compared 

from 1st day to 3rd month, 1st day to 6th month and 3rd 

month to 6th month with ‛ p ’ value < 0.0001. 

Table 1: Distribution of samples by gender, sides 

affected and habits. 

Factors No of Samples % of Samples 

Gender   

Male 32 91.43 

Female 3 8.57 

Sides affected   

Left 23 65.71 

Right 12 34.29 

Habits   

No habit 3 8.57 

Smoking 12 34.29 

Chewing and 

smoking 
3 8.57 

Smoking and 

alcohol 
13 37.14 

All 4 11.43 

Total 35 100.00 

 

Table 2: Mean, SD, minimum and maximum of age, height, weight, BMI and duration of illness. 

Variables Minimum Maximum Mean Std. Dev. Median 

Age 35.00 65.00 54.23 7.55 56.00 

Height (cm) 152.00 177.00 160.83 6.74 160.00 

Weight (KG) 45.00 78.00 62.29 7.52 62.00 

BMI 17.10 36.00 24.45 3.75 25.00 

Duration 6.00 15.00 10.78 2.35 11.00 

Table 3: VAS, ABI outcome.  

Visual Analogue Scale (VAS) scores at 1
st
 day, 3

rd
 month and 6

th
 months by Wilcoxon matched pairs test 

Time points Mean   SD Mean Diff. SD Diff. % of change Z-value P-value 

1
st
 day 7.02 1.32      

3
rd

 month 6.25 1.29 0.77 0.73 10.98 4.0145 0.00001* 

1
st
 day 7.02 1.32      

6
th

 month 5.22 0.96 1.80 0.72 25.62 5.1431 0.00001* 

3
rd

 month 6.25 1.29      

6
th

 month 5.22 0.96 1.03 0.71 16.44 4.5998 0.00001* 

Ankle brachial index (ABI) scores at 1
st
 day, 3

rd
 month and 6

th
 months by paired t test 

1
st
 day 0.74 0.06      

3
rd

 month 0.75 0.06 -0.01 0.01 -1.74 -11.1706 0.00001* 

1
st
 day 0.74 0.06      

6
th

 month 0.77 0.05 -0.03 0.01 -3.37 -23.6854 0.00001* 

3
rd

 month 0.75 0.06      

6
th

 month 0.77 0.05 -0.01 0.01 -1.60 -10.9696 0.00001* 
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DISCUSSION 

The aim of the present study was to assess the reliability 

of ankle brachial index in patients with neurological 

deficits on ischemic episode of limbs following burgers 

exercises. 

The results of the present study stated that there will be 

improvement in clinical parameters / long term outcomes 

in patients with neuropathy/ neurological deficits 

following acute / acute on chronic ischemic limb episode, 

who have selected for physiotherapy and rehabilitation. 

In present study, therapy was on the first day, follow up 

of third month and then sixth month. Home program was 

explained to the participants. There is significant decrease 

in pain score between 1
st
 day to 3

rd
 month and that of 6

th
 

month which suggests that burgers exercise helps in 

reducing pain in patients with PAD.  

In the present study, score of ABI improved gradually 

from 1
st
 day to the analysis of 6

th
 month. So the study 

suggests that burgers exercise performed several times in 

a day and regular exercise such as walking three times 

daily can helps to improve ankle brachial index in 

patients with PAD. Present study also concludes that 

claudication pain distance improved in patients with PAD 

so ABI can be used as gold standard method to diagnose 

and assess severity of PAD in the legs. The burgers 

exercise and daily walking for 15- 30 minutes helps in 

reducing claudication symptoms in patients with PAD.
14

 

The limitation of this study is the small sample size; 

hence the results cannot be generalized. In the future 

similar type of study can be done but including 

individuals who have PAD with diabetes, since diabetes 

is on the rise in our country and find out measures to 

reduce the level of disability associated with it. 
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ABSTRACT 

  
BACKGROUND AND OBJECTIVES: Lateral epicondylitis is medical condition of the myotendinous 
junction of the wrist extensors at the lateral epicondyle and is characterized by onset of severe pain, weak 
grip strength and limited extension at elbow joint which restricts activities of daily living. Kinesiophobia is 
one of the most extreme forms of fear related movement. Fear of movement is an important factor to 
result in disability, disuse and depression in subjects with musculoskeletal pain. Intervention with 
Mobilization with movement combine a sustained manual `gliding' force to a joint with concurrent 
physiologic (osteo-kinematic) motion of the joint. Hence, the purpose of this study is to evaluate the 
effects of Mobilization with movement on pain, kinesiophobia and activities of daily living in subjects with 
lateral epicondylitis using Tampa Scale of Kinesiophobia, Visual Analogue Scale and Oxford Elbow 
Scale. MATERIALS AND METHODOLOGY: Total number 30 subjects, embraces both the gender. A  
brief  evaluation of  the  subject   will  be  done  using  the  clinical  test  for  lateral  epicondylitis. Subjects  
will  be  administered a questionnaire and  after  understanding  it, the  subject   will  be  filling  the  form. 
To  apply  this  treatment  the  physical  therapist  will  use  one  hand  to  stabilize  the  distal  end  of  the  
humerus  on  the  lateral  side  just  proximal  to  the  elbow  joint  line  while  using  the  other  hand  to  
apply  a  laterally  directed  glide  of  the  proximal  ulna  and  radius. The  hand  applying  the  lateral  
glide  will  be  situated  just  distal  to  the  elbow  joint  line  on  the  medial  side  of  the  ulna. The  glide   
should be  painlessly   applied  and   sustained  for  approximately  6  seconds  while  the  participant  
performed  a  pain-free  gripping  action. The  gliding  pressure  will  be  then  maintained  until  the  
participant  completely  released  the  grip. This  is  given  for  approximately  10  repetitions  for  3  sets  
with 30  seconds  rest  in between. The length of the treatment is  10  minutes.RESULTS: VAS showed 
statistical significant difference in reducing pain with ‘p’ value being 0.0001 after MWM, similar trend were 
seen in kinesiophobia and oxford elbow score.CONCLUSION: This study showed beneficial results, in 
effects of Mobilization with movement on pain, kinesiophobia and activity of daily living in Lateral 
epicondylitis. 
KEY WORDS: Mobilization with movement, Pain, Visual Analogue Scale,  kinesiophoia, Tampa Scale   

  Kinesiophobia, Activity of Daily living ,Lateral Epicondylitis. 
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Abstract: 
Background: Urinary incontinence is the unintentional or uncontrollable leakage of urine or the inability to 

control the urge to urinate in certain circumstances. Most common cause of urinary incontinence is pregnancy, 

urinary tract infection; smoking and alcohol consumption, chronic cough, parity, constipation, obesity, pelvic 

surgeries, activity level, and weakness of pelvic floor muscle. Urinary incontinence affects physical activities, 

self-perception, self- confidence and social activities thus, presenting with low quality of life. Poor awareness of 

treatment may leads to many suffers or only surgery is treatment hence present study is based on screening the 

cause and its contributing factors and provide awareness. 

Objectives: To find various contributing factors for urinary incontinence in postnatal women. 

Methodology: 100 postnatal women from tertiary care hospital, Belagavi were screened for the study after 

meeting the inclusion criteria. 

Result: Mean age of patients in present study was 36.44years with mean BMI 22.78 Kg/m2. Among which 

90.24% underwent normal delivery and others underwent caesarian section. Occupation of the subjects was 

housewife, farmer or others among which 64.54% were farmer by occupation. Results of the study suggested 

that Type of delivery and working status of postnatal women were major contributing factors for urinary 

incontinence. 

Conclusion: The present study found that the contributing factors for urinary incontinence are mode of 

delivery, parity, urinary tract infection, occupation and level of physical activity, but major contributing factors 

were type of delivery and working status ofwomen. 

Keywords: Urinary Incontinence, Postpartum Women, Contributing Factors, Screening 

 

I. Introduction 

Urinary incontinence is the unintentional or uncontrollable leakage of urine or it can be define as 

inability to control the urge to urinate in certain circumstances. The common type of urinary incontinence is urge 

urinary incontinence and stress urinary incontinence, in which stress urinary incontinence is a common type of 

incontinence. [1] A study was done to check the prevalence for urinary incontinence among 3000 women out of 

which 625 women were having urinary incontinence and 484 (73.8%) women diagnosed with stress urinary 

incontinence.[2] Stress incontinence commonly occurs when certain kind of physical movements put pressureon 

bladder like jumping, sneezing, coughing, exercise, heavy weight lifting. Both men and women have episodes of 

urinary incontinence but women are more likely to suffer with urinary incontinence. The most common causes 

of urinary incontinence are pregnancy, urinary tract infection; smoking, alcohol consumption, chronic cough, 

parity, constipation, higher BMI, obesity, pelvic surgery, activity level, and weakness of pelvic floor muscles. 

[3]Stress urinary incontinence is closely associated with BMI. Overweight women have increased intra- 

abdominal pressure, which adversely stresses the pelvic floor and leads to urinary incontinence.[4] Vaginal 

delivery leads to stretching injury of the pelvic floor muscles, nerves and connective tissues. In many cases, 

resultant trauma may leads to poor support of pelvic floor. [5] A study was done on the effect of mode of 

delivery and the incidence of incontinence which proved that vaginal delivery increases the risk of incontinence. 

[6]Parity also causes urinary incontinence. A cohort study mentioned that after 30 weeks of pregnancy, 31 % of 

nulliparous and 42 % multiparous women experienced urinary incontinence and parity was a strong and 

significant risk factor. [7] 

Pelvic floor muscles usually stabilize the urethra but when it becomes weak it prevents stabilization. 

When abdominal pressure increases, it compresses the urethra and due to pelvic floor weakness, leakage of  

urine occurs. [8]Physical activity levels also have an association with urinary incontinence. Sedentary women as 

compared to those who are moderately active have increased chances of urinary incontinence than physically 

active women. [9]Consequences of incontinence includes low self-esteem, changing of life style in order to 

avoid potentially embarrassing situations, effects are more associated with urge incontinence than stress 

incontinence. [10]A study suggested that UI is associated with a significant reduction in wellbeing in 

Community dwelling women. [11] Urinary incontinence affects the physical activities, self-confidence, 
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emotional disturbance, change in activities of daily living, social activities. It will lead to poor quality of life. 

Therefore, the present study aimed to find various contributing factors for urinary incontinence and provide 

awareness in postnatalfemales. 

 

II. Materials Andmethodology 
The study was a cross sectional study done at tertiary care hospital, Belagavi. A total of 259 postnatal 

women visiting the IPD and OPD of the hospital were screened from  November 2015 to January 2016 of which 

100 met the inclusion criteria. Data of 100 postnatal women was collected. Institutional ethical committee 

approval was obtained prior to the commencement of thestudy. 

 

I. Inclusioncriteria 

1. Postnatal women after 1 year ofdelivery 

2. Who has undergone either Normal Delivery or caesareansection 

3. Age between 25-40years 

 

II. Exclusioncriteria 

1. Subjects having a history of metabolicdisorders 

2. Urological condition (ex. RenalCalculi) 

3. Neurologicalbladder 

4. Spinal cordinjuries 

5. Organ prolapse and operated forhysterectomy 

 

III. Procedure 
The objectives of the study were explained to the women and a written informed consent was obtained 

from the study participants. Three questionnaires were administered to find out impact of urinary incontinence, 

physical activity level and health status of subjects recruited. Urinary incontinence was diagnosed by using IIQ 

(Incontinence Impact Questionnaire). Physical activity was assessed by PAQ (Physical Activity Questionnaire) 

and general health was assessed by using KHQ (King’s Health Questionnaire). 

 

 
 

IV. Results 

A total no of 100 postnatal women were included in the study, among which 41 women complained of 

urinary incontinence. The mean age of women with urinary incontinence was 36.44 years, mean BMI of women 

was 22.78 kg/m2, 61.54 % women were farmer by occupation, 43.9 % women  were having complains of  

urinary tract infection, 56.09 % women were grand multipara and 90.24 % women had undergone normal 

delivery.[ Reference- table no.1] Values of the questionnaires for urinary incontinence are given below. 

[Reference- tableno.2] 

 

1) Incontinence ImpactQuestionnaire 

The mean value of incontinence impact questionnaire was 50.17 and p value was 0.0001 that shows that 

postnatal women had highly significant urinary incontinence. 

 

2) Physical ActivityQuestionnaire 

This questionnaire contains mild, moderate and heavy physical activities. The mean value of mild activity was 



Contributing factors for urinary incontinencein postnatal women – a survey 

DOI: 10.9790/6737-0306020105                                            www.iosrjournals.org                                    3 | Page 

31.15% and mean of moderate activity was 56.41% p value of this questionnaire was 0.012 which indicates that 

level of physical activity also affects women’s health. 

 

3) King’s HealthQuestionnaire 

In  this questionnaire there were various  components  mean  value  of this  questionnaire was 353.07 and p 

value was 0.0001 which indicates level of significance. 

 

Table no: 1 various contributing factors of urinary incontinence in postnatal women. 
Sr. 

No 

Contributing factors Frequency 

1.  

Age 

30-39 years 26 

40 years 15 
2.  

BMI 
Obese 10 
Normal 31 

3.  
Chewing Habit 

Yes 05 
No 36 

 

4. 

 

Working Status 

Farmer 16 
Housewife 18 
Other 07 

5.  

UTI 

Absent 23 

Present 18 
 

 
 

 

 
6. 

 

 
 

 

 
Gravida 

0 01 
1 03 
2 14 

3 14 
4 07 
6 01 
8 01 

7.  

Type of Delivery 

LSCS 04 
ND 37 

 

Table no: 2 Mean values of the questionnaires for urinary incontinence. 

 
 

Fig1: 

 
 

V. Discussion 

The present study aimed to find various contributing factors for urinary incontinence and provide 

awareness in postnatal females. The mean age of women in this study was 36.44 years. A study was done to 

check prevalence and consequences of urinary incontinence in age group of 35 to 79 years and concluded that 

prevalence was higher in younger age group, the major reason reported was not seeking medical help and 

symptoms were not considered to be serious. [13] In this study, out of 41, 15 patients were age of the 40 years 

which reflect that chances of urinary incontinence increase with the age. As the age increases pelvic floor 

muscles become weak which decreases the support of pelvic organs.Urinary incontinence is distressing and 

disabling condition causing significant morbidity, affecting social, psychological, occupational, domestic, 



Contributing factors for urinary incontinencein postnatal women – a survey 

DOI: 10.9790/6737-0306020105                                            www.iosrjournals.org                                    4 | Page 

physical & sexual lives of more than 15- 30% women of all age groups. [12] This leads to poor quality of life 

and mental status. 

In this study, mean BMI was 22.78 kg/m2 which is not significant. However out of 41 subjects in the 

study 82.23% were from rural population and 17.77% population were from urban area. Generally, in rural areas 

females are usually having nutritional deficiency so BMI will not be significant but there is a study which 

suggests that adiposity and weight gain seem to be very strong factors for incontinence in   middle aged women. 

[14] Habit such as Tabaco chewing is also a risk factor for urinary incontinence but in this study it is not highly 

significant. Any type of nicotine in our body will affect pelvic floor musculature and leads to its weakness. 

61.54% women in this study were farmer by occupation which proves that squatting position and strenuous 

activity will lead to pelvic floor weakness. An observation done by De Lancey (1990) was that medial portion of 

levator-ani muscle has a direct connection to endopelvic fascia and vaginal wall, and contraction of levator-ani 

contributes to stabilization of urethra during sudden increases in abdominal pressure (e.g. heavy weight lifting). 

In the present study, 18 women out of 41 were having urinary tract infection. Similar to a study which was done 

on normal population suggested that urinary symptoms are associated with BMI, parity, staining of stool, 

constipation and prior hysterectomy & it has highly correlation with urinary incontinence.[15] 

Parity also contributes to risk of urinary incontinence. More number of offspring, the more chances of 

urinary incontinence. Parity leads to weakening of pelvic floor muscle. The development of pelvic  floor 

disorders such as urinary and fecal incontinence and pelvic organ prolapse have been associated with pregnancy 

and vaginal delivery. The prevalence of urinary incontinence has been reported to be up to 34% after a vaginal 

delivery and is associated with denervation injury to the pelvic floor or mechanical trauma to the urethral 

sphincter mechanism. [16] A study suggested that pregnancy, number of offspring and childbirth being potent 

causes of urinary incontinence in adult females. [17] Another study concluded that parity is important risk factor 

for female urinary incontinence in any stage of women’s life. [18]This study demonstrated that symptoms of 

urinary incontinence are reported after normal and  caesarean delivery. However, the prevalence of stress 

urinary incontinence was greater after multiple vaginal deliveries which suggest that caesarean delivery  reduce  

the  risk.  Vaginal delivery is associated with pelvic floor weakness which leads to urinary incontinence. A 

cohort study suggested that occurrence of incontinence during post-partum period is related to the presence of 

incontinence during pregnancy and vaginal delivery increase the risk. Anotherstudy concluded that vaginal 

delivery itself predisposes for  stress  urinary incontinence. [19] Rortveit et al found increased moderate or 

severe stress incontinence with vaginal delivery compared with cesareandelivery. In the present study, King’s 

Health Questionnaire (KHQ), Incontinence Impact Questionnaire (IIQ) and Physical Activity Questionnaire 

(PAQ) were used as outcome measure. These questionnaires were used because it was easy to administer by 

patients, highly reliable and valid. The KHQ has two single item and six multiple item domains. A study was 

done by using King’s Health Questionnaire in women with urinary incontinence which suggested that King’s 

Health Questionnaire is valid instrument for measuring the quality of life of the patients withurinary 

incontinence. [20] A study was done by using Incontinence Impact Questionnaire and it was reported to be 

reliable for urinary incontinence.[21] Wilson et.al; suggested that 6 years after delivery 53% of women were 

having chances of urinary incontinence and study also suggested that first pregnancy may result in stress urinary 

incontinence 5 years later. Women with incontinence 3 months later after first delivery have particular high risk 

of symptoms. [22] and therefore 5 years post-delivery women were included in the study. 

Limitation of this study is screening is done in a single hospital setup. Strength of the study is awareness can be 

brought among females regarding contributing factors for urinary incontinence and preventive measures can 

beplanned. 

 

VI. Conclusion 

The present study found that the contributing factors for urinary incontinence are mode of delivery, parity, 

urinary tract infection, occupation and level of physical activity, but major contributing factors were type of 

delivery and working status of women. 
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Determining the prevalence of patterns 
of pregnancy-induced pelvic girdle pain 
and low back pain in urban and rural 
populations: A cross-sectional study

INTRODUCTION

Pregnancy-related pelvic girdle pain (PPGP) and 
pregnancy-related low back pain (PLBP) are the 
most common problems reported in the pregnant 
women in the Indian society.[1] According to the 
European guidelines of Vleeming et al., PGP can be 
defi ned as follows: “Pelvic girdle pain that generally 

arises in relation to pregnancy, trauma, arthritis 
and osteoarthritis. Pain is experienced between the 
posterior iliac crest and the gluteal fold, particularly 
in the vicinity of the sacroiliac joints (SĲ ). The pain 
may radiate in the posterior thigh and can also occur 
in conjunction with/or separately in the symphysis 
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Abstract

Background: Biomechanical changes during pregnancy impose postural deviations, 
leading to various musculoskeletal pain syndromes. Commonly noted pain syndromes 
are the pelvic girdle pain (PGP) and low back pain (LBP), which were experienced by 
pregnant women globally. There is a prevalence of pregnancy-related PGP (PPGP) and 
pregnancy-related LBP (PLBP) in Western population. Data of the same in Indian 
pregnant population lack evidence. Objective: To find the rates of incidence and 
prevalence of diff erent patterns of PPGP and PLBP in the urban and rural pregnant 
women. Materials and Methods: A total of 580 pregnant women were screened for 
inclusion criteria. Confi rmation of diagnosis of PGP and LBP was done for 457 subjects 
using Modifi ed Oswestry Disability Index (MODI) questionnaire and the pelvic girdle 
questionnaire (PGQ). Once diagnosed, all participants were subjected to nine clinical tests 
to diff erentiate the site of pain and to classify them accordingly into three diff erent groups, 
namely group A (LBP), group B [posterior pelvic pain (PPP)], and group C [anterior pelvic 
pain (APP)]. Results: The point prevalence of pain in group A (LBP) was 31%, in group B 
(PPP) was 65%, and in group C (APP) was 15%. The prevalence of PGP and LBP was 75% 
in the urban pregnant population and 25% in the rural pregnant population. Conclusion: 
The prevalence rate of PPP (65%) is higher than that of LBP (31%) and APP (15%). Also 
PPP is reported to be highest in primiparous with gestational age of 38 weeks. The urban 
population showed 75% and rural population showed 25% of PGP and LBP.

Key words: Low back pain (LBP), Modified Oswestry Disability Index (MODI) 
questionnaire, pelvic girdle pain (PGP), pelvic girdle questionnaire (PGQ), pregnancy

ORIGINAL ARTICLE

This is an open access article distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 
License, which allows others to remix, tweak, and build upon the 
work non-commercially, as long as the author is credited and the 
new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Mahishale A, Borkar SS. Determining the 
prevalence of patterns of pregnancy-induced pelvic girdle pain and 
low back pain in urban and rural populations: A cross-sectional study. 
J Sci Soc 2016;43:70-4.

[Downloaded free from http://www.jscisociety.com on Wednesday, September 28, 2016, IP: 109.88.17.74]



Mahishale and Borkar: Determining the prevalence of patterns of PPGP and LBP in urban and rural populations: A cross sectional study

71Journal of the Scientifi c Society, Vol 43  /  Issue 2  /  May-August 2016

pubis.”[2] Low back pain is characterized as an axial or 
parasagi  al discomfort in the lower lumbar region and 
it is musculoskeletal in nature.[3]

Reported prevalence rates of PPGP in Western countries 
are 23.6%, 22.6%, 36.2%, 14.2%, 31.2%, and 34% in various 
prospective studies, and 42.4% and 9.8% in retrospective 
studies. Similarly for PLBP, the point prevalence in the 
Western countries was found to be 25% and 16%.[4] The 
etiological factors of PGP include hormonal changes, 
biomechanical changes, trauma, metabolic factors, 
inadequate motor control, and stress of the ligamentous 
structures.[5] The hormone relaxin aff ects the laxity of 
ligaments of the pelvic girdle as well as ligaments in the 
rest of the body. The eff ect of increased ligament laxity is 
a slightly larger range of movement in the pelvic joints. 
If this is not compensated by altered neuromotor control, 
pain may occur and also lead to the widening and 
separation of the symphysis pubis.[5] The studies have 
reported an association with metabolic comorbidities, 
such as diabetes, but the underlying etiologic mechanism 
is not clear. Studies elucidate that cases with PGP are 
more likely to have a mother or sister with PGP.[5] LBP 
during pregnancy that is generally ascribed to the many 
changes in load and body mechanics that occur during 
the carrying of a child. Increase of the weight during 
pregnancy clearly shi  s the body’s center of gravity 
anteriorly and increase the moment arm of forces applied 
to the lumbar spine. Studies suggest that an anterior shi   
is associated with pubic symphysis problems. Postural 
changes may be implemented to balance the anterior 
shi  , leading to lordosis, and increase in the natural 
inward curvature of the spine, further increasing stress 
on the lower back. Also the intervertebral discs respond 
to axial loading by expelling fl uid, resulting in decreased 
height and an overall compression of the spine.[3]

PPGP is classifi ed into fi ve subgroups depending on the 
symptoms[4] such as pelvic girdle syndrome that includes 
symptoms of anterior and posterior pelvic girdle, 
symphysis pubis, and bilateral joints. Symphysiolysis 
includes symptoms of the anterior pelvic girdle and 
pubic symphysis. Symptoms of the posterior pelvic 
girdle and unilateral sacroiliac joint are called one-sided 
sacroiliac syndrome. Double-sided sacroiliac syndrome 
includes symptoms such as posterior pelvic girdle and 
bilateral sacroiliac joint. Inconsistent fi ndings of the 
pelvic girdle are included in the miscellaneous group. 
PPGP o  en starts during the 18th week of pregnancy and 
it o  en reaches peak intensity between the 24th week and 
36th week or begin shortly a  er postpartum. Women with 
PGP experience stabbing, shooting, or burning type of 
deep unilateral or bilateral pain in the gluteal region, 
between the iliac crest and the gluteal fold, near the 

sacroiliac joints and distal to the lumbar spine that may 
radiate to the posterior thigh and can be associated with 
or without symphysis pain. It limits ability to maintain 
prolonged positions and activities, especially endurance 
is diminished for standing, walking, and si  ing.[6] Various 
clinical tests are performed to confi rm the diagnoses of 
sacroiliac joint pain that are as follows: PPP provocation 
test (P4), Patrick’s Faber test, palpation of the long dorsal 
sacroiliac joint ligament, Gaenslen’s test, distraction, 
compression, and Menell’s tests. Palpation of symphysis 
and modifi ed Trendelenburg’s test of the pelvic girdle are 
the tests used for symphysis pain and active straight leg 
raise test (ASLR test) is the functional pelvic test used 
for LBP.[1]

The point prevalence of PGP in pregnant women was 
found to be 20% in the Western countries. Similarly, 
the point prevalence of PLBP was found to be 25%, and 
16% of women with PLBP reported persistent pain 6 
years a  er childbirth in the Western countries.[4] Indian 
data of the same in Indian pregnant population lack 
evidence hence the present study intends to fi nd the 
prevalence of pa  erns of PPGP and PLBP in Indian 
pregnant population and to create an Indian database 
for pregnancy so that emphases on treatment measures 
are implemented. 

MATERIALS AND METHODS

Source of data
Inpatient and outpatient departments of obstetrics and 
gynecology at a tertiary care center.

Study design
The present study was designed as a cross-sectional 
study to fi nd the prevalence of pa  erns of PPGP and 
PLBP at a tertiary care center.

Sampling design and sampling allocation
Sample of convenience/nonprobability sampling.

Procedure
• The study was endorsed by the Institutional 

Ethical Commi  ee. A total of 580 pregnant women 
were screened based on the inclusion criteria that 
included: 

 1.  Pregnant women with complaints of LBP and 
PPGP, 

 2. Subjects with gestation age of 16-40 weeks, 
 3. Subjects willing to participate in the study.
• The women were excluded if they have a 
 1.  History of neoplasm, trauma or previous spinal, 

pelvic or femur surgery; 
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 2.  Gynecological problem where the women is 
advised for complete bed rest; 

 3.  Women with verifi ed diagnosis of spinal problems, 
such as spondylosis and spinal fracture; 

 4. Women on analgesic for the LBP; and 
 5. Noncooperative subjects.
• All participants signed an informed consent form 

that declared their voluntary agreement to participate 
in the study. Demographic details were taken and 
confi rmation of diagnosis of PGP and LBP was done 
in 457 women using Modifi ed Oswestry Disability 
Index (MODI) questionnaire and the pelvic girdle 
questionnaire (PGQ).

• Participants were then subjected to nine clinical tests 
to diff erentiate the site of pain and to classify them 
accordingly into three diff erent groups, namely group 
A (LBP), group B (PPP), and group C [anterior pelvic 
pain (APP)], respectively.

Outcome measures
• Modifi ed Oswestry Disability Index (MODI):[7] It 

is a subjective assessment of the level of function 
(disability) in activities of daily living in those 
suff ering from acute or chronic LBP. The questionnaire 
examines perceived level of disability in 10 everyday 
activities of daily living questions.

• Pelvic girdle questionnaire (PGQ):[8] It is a self-
reported questionnaire consisting of 20 activity items 
and 5 symptom items that are scored on a 4-point 
response scale and item score are summed and 
transformed to yield a score of 0-100 where 100 is the 
worst possible score.

RESULTS

A total of 457 pregnant women were included in the 
study between the gestational ages of 16-40 weeks. 

Nine clinical tests were used to differentiate the 
pain and group the subjects into LBP, PPP, and APP 
accordingly, and the percentage of each group was 
evaluated.

The mean age of all the participants with PPP 
and LBP was 23 years and the mean age of all the 
participants with APP was 24.5 years. Similarly, the 
mean gestational age of all the participants with PPP, 
APP, and LBP was reported to be 38 weeks. The data 
also showed that 70% of the primiparous women, 
26% of the multiparous women, and 4% of the grand 
multipara women complained of PPP. Also, 55% of the 
primiparous women, 13% of the multiparous women, 
and 4% of the grand multiparous women complained 
of LBP. A total of 86% of the primiparous women and 
14% of the multiparous women were diagnosed with 
APP [Table 1]. 

The PPP had a prevalence of 65%, LBP had a prevalence 
of 31%, and APP had a prevalence of 15% [Figure 1]. PGP 
and LBP had prevalence of 75% in the urban population 
and 25% in the rural pregnant population. Urban 
pregnant women showed higher prevalence (75%) than 
the rural population [Figure 2].

Figure 1: Prevalence of posterior pelvic pain (PPP), low back 
pain (LBP), and anterior pelvic pain (APP)

Figure 2: Prevalence of PGP and LBP in urban and rural 
population

Table 1: Mean age, gestational age, and parity of 
posterior pelvic pain (PPP), anterior pelvic pain (APP), 
and low back pain (LBP)

Variables Posterior 
pelvic pain

Anterior 
pelvic pain

Low back 
pain

Mean age (years) 23+1 24.5+2 23+1
Gestational age (weeks) 38+2 38+2 38+2
Parity (%) primiparous 70 86 55
Multiparous 26 14 13
Grand multiparous 4 — 4
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DISCUSSION

The present study shows that the prevalence of PPP is 
more as compared to that of LBP and APP.

The point prevalence of LBP was found to be 31% in the 
present study. A similar study was conducted by Wang 
et al. who concluded that the prevalence of LBP during 
pregnancy in the New Haven Country, Connecticut is 
68.5%.[9] The study also stated that there is no association 
between gestational age and LBP. Contradicting, the 
present study found that LBP is more common in women 
with gestational age 38 weeks. This could be due to 
the eff ect of relaxin and other hormones along with an 
increase in the lordosis curvature of the lumbar spine. 
The present study participants with LBP had mean age 
of 23 + 1 which is in consistent with the fi ndings of Wang 
et al., which stated that pregnant women in the age group 
of 25-27 years have more LBP.[9] Morgen et al. reported a 
mean gestation age at onset of LBP to be 22.1 weeks,[10] 
whereas Jennifer S stated that up to 20% of women 
claimed that pain started as early as 16 weeks with some 
claiming pain within the fi rst month.[3] The present study 
had inclusion criteria of gestational age of 16-40 weeks, 
which is the beginning of LBP during pregnancy.

The prevalence of PPP was reported to be 65% and that 
of APP was reported to be 15% in the present study. 
Fransico M stated that the pelvic pain in the Spanish 
women a  ending the antenatal classes was diagnosed 
to be 64.7%.[11] None amongst the 341 pregnant women 
included by Albert et al. in their study reported to have 
APP symptoms during pregnancy and even in the 
postpartum period which is in contrast to the present 
study which reported that out of 225 pregnant women 
15% of women complained of APP.[12] This is due to the 
activities and postures adopted by the Indian women 
as compared to the western population. Albert et al. 
states that multiparity is the main factor for developing 
pelvic pain but the present study states that primiparous 
women have more chances of developing LBP, PPP, 
and APP.[12] This could be due to the sudden hormonal 
changes, undue stretch of the pelvic so   tissue structure, 
and biomechanical changes that occur during the 
pregnancy. Mens et al. is of the same opinion as that 
of the present study which states that primiparity is 
more associated with the pelvic pain.[13] Bejland et al. 
also reported that the risk of developing PGP increases 
with previous pregnancy.[1] The results of the present 
study show more PPP, APP, and LBP in primiparous 
women which could be due to more primiparous women 
included in the study as compared to the multiparous 
or grand multiparous. The PPP and APP is diagnosed 

to be severe in 38 weeks, which is almost similar to the 
fi ndings of Mens et al.’s study. Also, Stefan M in  his 
study has proved that the pregnancy relates pelvic pain 
is more in 36 weeks of pregnancy.[13] The women of age 
group of 23-24.5 years were reported to be positive for 
PPP and APP, which could be due to the biomechanical 
changes occurring during pregnancy.

The urban population showed 75% and rural population 
showed 25% of PGP and LBP in the present. The 
prevalence could be less in rural population as compared 
to the urban population due the ground level of activities 
more in them in which the gravity assists in the easy 
movements of the pelvic and the lumbar spine. Urban 
pregnant population are mostly prevented from doing 
heavy activities and encouraged to lead a more sedentary 
lifestyle. The activity level is also more in rural pregnant 
women as compared to the urban pregnant women. 

A study was done by Bri   et al. which reported that pelvic 
girdle questionnaire is the fi rst condition-specifi c measure 
developed for people with PGP and is high reliable and 
valid in people with PGP both during pregnancy and 
postpartum.[8] The present study has also used the 
same questionnaire to administer the women with PGP. 
Davidson M and Keating JL studied the comparison of 
fi ve low back disability questionnaires, namely the MODI 
questionnaire, the Quebec Back Pain Disability Scale, the 
Roland-Morris Disability Questionnaire, the Waddell 
Disability Index, and the physical health scales of the 
Medical Outcomes Study 36-Item Short-Form Health 
Survey (SF-36) in LBP patients.[14] Same questionnaire 
has been used in the present study. European Guidelines 
(2008) are recommended for the diagnosis of PGP. The 
tests have high intertester reliability. The present study 
used standardized tests for the classifi cation.[2]
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Introduction

Pulmonary mucormycosis is relatively uncommon, but a life-
threatening infection affecting mostly individuals with diabetes 
mellitus, hematological malignancies, chronic renal failure, 
posttransplantation, and other immunocompromised states. The 
first case of pulmonary mucormycosis was reported by Furbinger 
in 1876.[1] Mucormycosis of the lung has a wide range of clinical 
and radiological manifestations. Few cases of pulmonary 
mucormycosis presenting as a fungal ball, cavity resembling 
tuberculosis (TB), nonresolving, and recurrent pneumonia in 
patients with diabetes mellitus or other immunosuppressive 
conditions, were reported from India.[2,3] However, some cases 
are reported in immunocompetant individuals as well.[4]

Case Report

A 44-year-old man was admitted third time with few days 
history of fever, shortness of breath, cough and hemoptysis. The 

Endobronchial pulmonary mucormycosis 
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case report
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ABSTRACT
Pulmonary mucormycosis is relatively uncommon, but a life-
threatening infection affecting mostly individuals with diabetes mellitus, 
hematological malignancies, chronic renal failure, posttransplantation 
and other immunocompromised states. Mucormycosis of the lung 
has a wide range of clinical and radiological manifestations. Very few 
cases of pulmonary mucormycosis presenting as a fungal ball, cavity 
resembling tuberculosis, nonresolving, and recurrent pneumonia 
in patients with diabetes mellitus or other immunosuppressive 
conditions, were reported from India. We report a case of pulmonary 
mucormycosis in an adult male patient with uncontrolled diabetes.
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Case Report

patient’s initial presentation was 3 months earlier. He was then 
diagnosed as a case of community-acquired pneumonia and was 
discharged on oral antibiotics. He was admitted again 3 weeks 
prior to this current admission for the same symptoms. He was 
diagnosed as health care-associated pneumonia and treated 
accordingly. During the last admission, TB and HIV infections 
were ruled out. His medical history was not significant except 
uncontrolled diabetes since 7 years. He had no history of 
smoking, alcohol consumption or IV drug abuse. On physical 
examination, the patient was a healthy looking man in mild 
respiratory distress. Vital signs were as follows: Temperature 
38.8°C; pulse rate 96/min; blood pressure 110/82 mmHg; 
respiratory rate 24/min and oxygen saturation 94% at room air.

Patients laboratory findings included white blood cell (WBC) 
count 7900/dl, Hb 13.2 g/dl and platelet count 316,000. 
Sputum and blood cultures from all three admissions were 
negative including serologies for Q fever and Brucella. Renal 
functions, electrolytes, liver enzymes, and coagulation 
profiles were within normal limits. However, his fasting 
and postprandial blood sugars were 210 mg/dl and 362 mg/
dl respectively. HbA1c was as high as 12%.

The chest radiograph revealed evidence of consolidation 
with air bronchograms in the left lower zone [Figure 1]. 

Address for correspondence: 
Dr. Vinay Mahishale, Department of Pulmonary Medicine, KLE University’s J.N. Medical College, Belgaum, Karnataka, India.  
E-mail: pulmovinay@yahoo.com

[Downloaded free from http://www.mjdrdypu.org on Monday, January 18, 2021, IP: 136.232.194.138]



Mahishale, et al.: Pulmonary mucormycosis

Medical Journal of Dr. D.Y. Patil University | January-February 2016 | Vol 9 | Issue 1 133

Previous two admissions had similar radiological features. 
Contrast enhancing computed tomography (CT) of thorax 
revealed 4.2 cm × 4 cm thick rim enhancing lesion in the 
left lower lobe with central cavitatory necrosis and small 
air fluid level suggestive of abscess [Figure 2]. Fiberoptic 
bronchoscopy revealed thickened edematous left lower lobe 
bronchus with significant narrowing. A valve-like neoplasm 
was seen from which biopsy was obtained. Histological 
sections showed plenty of fungal hyphae in a necrotic 
inflammatory background with the absence of granuloma or 
malignancy. Giemsa-stained smear showed broad, irregular, 
nonseptate hyphe with right-angled branching consistent 
with the diagnosis of mucormycosis [Figure 3]. Gomori’s 
methenamine silver staining of the same demonstrated 
the typical hyphae suggestive of mucormycosis [Figure 4]. 
Fungal culture of the specimen inoculated on Saboraud’s 
dextrose agar medium yielded white colonies within 3 days 

and organism was identified as mucor. As the patient was not 
willing for surgery, we started treatment with intravenous 
liposomal amphotericin B at a dose of 5 mg/kg for a period 
of 4 weeks. Fever subsided after 4 days of starting liposomal 
amphotericin B and follow-up chest X-ray and CT scan after 
6 weeks showed good resolution.

Discussion

Mucormycosis, also called zygomycosis is an important 
opportunistic infection caused by a fungus that belongs to 
the class zygomycetes, which is the third most common 
invasive fungal infection after candidiasis and aspergillosis. 
Although the infection rate of mucormycosis is very 
low, patients with immunosuppression, diabetes mellitus 
or hematological malignancy are at the highest risk for 
mucormycosis.[5] Mucorales, which belong to the subclass 
zygomycetes of the class phycomycetes, are opportunistic 

Figure 1: The chest radiograph revealed evidence of consolidation 
with air bronchograms in the left lower zone Figure 2: Contrast enhancing computed tomography of thorax revealed 

4.2 cm × 4 cm thick rim enhancing lesion in the left lower lobe with 
central cavitatory necrosis and small air fluid level suggestive of 
abscess

Figure 3: Histological sections showed plenty of fungal hyphae in 
a necrotic inflammatory background with absence of granuloma 
or malignancy. Giemsa stained smear showed broad, irregular, 
nonseptate hyphe with right-angled branching consistent with the 
diagnosis of mucormycosis 

Figure 4: Gomori’s methenamine silver staining of the same 
demonstrated the typical hyphae suggestive of mucormycosis
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fungi that cause deep tissue infection. The production of 
spores, which become airborne, leads to the primary route of 
inoculation in the respiratory tract. The spores of mucorales 
show minimal pathogenicity in immunocompetent hosts 
because the macrophages can kill spores by phagocytosis 
and oxidative killing mechanisms. However, macrophages 
in a host with immune deficiency or diabetes can lose their 
ability to inhibit spore germination and prevent the hyphae 
and spores from invading the bronchus and lung.[6]

Pulmonary mucormycosis has an acute onset and a wide 
range of clinical manifestations, such as fever (most 
common), cough, hemoptysis, and dyspnea. Hemoptysis 
was found in about 25-30% of the patients. Mucormycosis is 
usually seen in diabetic patients with or without ketoacidosis, 
or in patients with other risk factors, including cancer 
(such as leukemia, lymphoma, multiplemyeloma, etc.), 
AIDS, chemotherapy, organ transplantation, anti-rejection 
treatment, iron chelate treatment, severe malnutrition and 
the application of broad-spectrum antibiotics. Clinically 
observed forms of mucormycosis are rhinocerebral, 
pulmonary, cutaneous, gastrointestinal, disseminated and 
other clinical manifestations. The most commonly involved 
mucormycosis is rhinocerebral and pulmonary forms.[7]

The clinical manifestations of pulmonary mucormycosis 
infection cannot be easily distinguished from those of 
pulmonary bacterial infection. Patients may present with 
fever, cough, expectoration, hemoptysis, and pleuritic chest 
pain. The laboratory examination results are nonspecific, 
with most patients only showing an increase in their WBC 
count. The radiographic presentations of patients with 
pulmonary mucormycosis appear abnormal and include 
infiltrate, cavity, consolidation, air crescent sign, pleural 
effusions, fistula, pneumothorax and pulmonary collapse.[8]

In few patients, the disease manifests as airway obstruction as 
the fungus invades bronchus and forms intrabronchial lesions 
even though chest radiography shows mediastinal widening or 
pulmonary atelectasis. Bronchoscopy appears to be a successful 
diagnostic modality in diagnosing mucormycosis with major 
airway involvement. Bronchoscopy reveals granulation tissue 
and grey-white mucoid material that frequently blocks a major 
airway. The airways involved are typically edematous and 
necrotic, or lesions with an appearance suggestive of a bronchial 
adenoma. In many cases, it is postulated that a submucosal, 
invasive fungal infection caused a submucosal abscess, which 
presented as an endobronchial mass.[9,10] Reverse halo sign is a 
diagnostic radiological clue toward a diagnosis of mucormycosis.

As mucormycosis is an angioinvasive organism, it has a 
tendency to grow toward blood vessels, and a mass or nodule 

encroaching toward the great vessels of the mediastinum 
in successive radiographs suggests the possibility of 
mucormycosis. The typical bronchoscopic findings are 
bronchial stenosis or obstruction, erythematous mucosa, 
gelatinous or mucoid secretions, fungating or polypoid 
masses and mucosal ulceration. The high degree of suspicion 
is essential as a noninvasive diagnosis with sputum culture 
is difficult to achieve.

Also to presenting with cough and expectoration, our patient 
had shortness of breath prior to admission, suggesting that 
there was airway obstruction that led to dyspnea. When 
we performed the fiberoptic bronchoscopy, without the 
pathological evidence, we preliminarily considered the 
lesion as endotracheal TB or malignancy. A definite diagnosis 
of pulmonary mucormycosis can only be made with fungal 
etiology and histopathology results. Sputum culture, used as 
a simple preliminary diagnostic method, is often negative. 
The correct diagnosis is usually made by histopathology. 
Histopathological specimens of lesions can be collected 
by bronchoscopy biopsy, percutaneous needle biopsy or 
open lung biopsy; all of which show tissue invasion with 
characteristic broad, nonseptate hyphae with right-angle 
branching. As demonstrated by the bronchoscopy biopsy, 
our patient was diagnosed with confirmed mucormycosis.

Combined surgical and medical treatment of zygomycosis has 
a reported mortality of about 30%, compared with medical 
treatment alone which has a mortality of 55%. Furthermore, 
treatment with liposomal amphotericin B was associated 
with a 67% survival rate compared with 39% survival with 
amphotericin B (P = 0.02) among patients with cancer who 
experienced mucormycosis. Treatment of zygomycosis 
consists of the prompt administration of amphotericin 
treatment, reversal of the underlying condition preferentially 
combined with surgical resection of the necrotic tissue.

Pulmonary mucormycosis is relatively rare disease, with 
growing number of immunosuppressed patients, it may become 
more common. Maintaining a high level of suspicion is essential 
in patients with a pneumonic process, which fails to respond to 
antibacterial agents, either clinically or radiologically.
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TO COMPARE THE EFFECTS OF DEEP NECK FLEXORS STRENGHT-
NING EXERCISE AND McKENZIE NECK EXERCISE IN SUBJECTS WITH
FORWARD NECK POSTURE: A RANDOMISED CLINICAL TRIAL
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1 M.P.T (Ph.D), Head of Department of Orthopedic Physiotherapy, KLEU Institute of Physiotherapy,
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Background: Forward Neck Posture also called as Protracted neck, is one in which the head is positioned
anteriorly and the normal anterior cervical convexity is increased with the apex of the lordotic cervical curve
at a considerable distance from the LOG in comparison with optimal posture.Nowadays texting may play a
significant role in forward neck posture. According to Wellness Centre “It is the repetition of forward head
movements combined with poor ergonomic postures and/or trauma that causes the body to adapt to forward
head posture.
Purpose: To compare effects of deep flexor strengthening exercises and McKenzie neck exercises in subjects
with forward neck posture.
Materials and Methods: 30 Subjects clinically diagnosed with FNP meeting the inclusion criteria were randomly
assigned into three groups. Group A received McKenzie neck exercises, Group B received Deep Neck Flexor
Strengthening Exercises and both the groups commonly went for pectoralis minor stretching respectively for
once daily for a total of 6 sessions.
Results: The results suggested that all the outcome measure i.e Forward Neck Posture, flexibility of pectoralis
minor and CROM values showed significant differences among both the groups.
Conclusion: The present study concluded that the comparison of McKenzie neck Exercises and Deep Neck Flexor
Strengthening Exercises revealed no statistically significant differences, However each group showed
improvement in cervical range of motion  and forward neck posture with increase in the pectoralis minor
flexibility.
KEY WORDS: Forward Neck Posture, Deep Neck Flexor Strengthening, McKenzie Neck Exercises.
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forward there is an extra 10 lbs (4.5kg) of weight
on your neck which cause forward neck posture
[2]. Forward neck posture is also called as
Forward head posture, Scholar’s neck, Reading
neck or Wearsie neck [3]. The effect of posture
on health is becoming more evident and Forward
neck posture is the common postural problem

Forward Neck Posture, is one in which the head
is positioned anteriorly and the normal anterior
cervical convexity is increased with the apex of
the lordotic cervical curve at a considerable
distance from the LOG in comparison with
optimal posture [1]. Every inch of your neck goes
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estimating to occur in between 66% to 90% of
the population [4-6].
The Conventional treatment for forward neck
posture is mainly ergonomic and self posture
correction. Other conventional treatment for FNP
are Chin tucks,Shoulder blade squeezes,
stretching of anterior chest muscles,neck
isometrics and HMP.
Mckenzie approach is said to be effective in
correcting forward neck posture. Clinical
research demonstrates reliability of the Mckenzie
evaluation. Mckenzie states that self treatment
is the best way to achieve a last improvement
of back pain and neck pain [7]. The deep neck
flexor musclesare said to be the supporting
muscles of cervical region. Deep cervical flexor
training is to activate, endure, and isometric
contract the deep cervical flexors in progressive
range positions [8,9]. Subjects with FNP shows
changes in cervical range of motion (ROM) and
subjects  usually presents with tight pectoralis
minor muscle. Pectoralis minor muscle is said
to be the king of compensation,it’s the first
muscle to go under tightness in subjects with
FNP [10]. This study is intended to compare the
effect of deep neck flexor strengthening exercise
and McKenzie neck exercise in subjects with
asymptomatic forward neck posture.

MATERIALS AND METHODS

neck posture were screened and were requested
to participate in the study. They were explained
about the safety and simplicity of the procedure.
Baseline evaluation of cervical posture, cervical
range of motion and pectoralis minor muscle
length was done. After this all the subjects were
randomized into 2 groups, Group A and Group
B. Group A underwent McKenzie neck exercises.
They were given 4 different types of exercises
to do once daily. Retraction and Lateral flexion
with overpressure, retraction and extension with
overpressure both were done in sitting position
and retraction and Extension with traction and
rotation, extension mobilisation this two
exercises were given in supine lying. Group B
underwent deep neck flexor strengthening
exercises were subject were instructed to lie in
crook lying position. They were made to lock his/
her fingers and place under the skull and retract
chin as far as possible. Subject has to gently lift
his/her head a few centimeters. Fingers should
be touching the head but not supporting it.
Subject has to breathe and maintain the
position. The moment subject start sticking out
chin, exercise was stopped and restarted again.
Exercise was done for 10 repetitions for a hold
of 20 seconds initially, increasing it by 10
seconds every session commonly underwent
pectoralis minor stretching before every session
of exercise of 4 sets with 30 second’s hold.

Present study is conducted as a randomized
clinical trial with 30 participants with forward
neck posture from KLE Institute of Physiotherapy
students, among them, 15 participants in Group
A and 15 in Group B.  Above sampling designed
we were adopted Non Probability Sampling
Design and the participants were selected
based on convenience; allocation of the
participants was done randomly using envelope
method.  Data was collected for a duration of 4
months.
Procedure: An approval for the study was
obtained from the Institutional Ethical
Committee. Patients were included as per the
inclusion and exclusion criteria. Asymptomatic
student population with FNP between the age
of 18 -26 years, willing to participate in the study
with no history of pain, deformities, trauma or
fracture around the cervical region and consent
form was taken from them. Subjects with Forward

Fig. 1:  Showing the Procedure.
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RESULTS

The two groups were compared based on
outcome measure-cervical range of motion,
flexibility of pectoralis minor and postural
analysis  through plumb line.In group A, there
were total 3 male participants and 12 female
participants.In group B, the total number of male
participants were 7 and total number of female
participants were 8. Age of the participants in
the present study was between 18 to 26 years.
The mean age of the participants in group A
was21.07±1.03 years, the mean age of partici-
pants in group was21.87±1. (Graph no. 1)
Graph 1:  Comparison of Group A and Group B with
respect to age and BMI.
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Figure 2:Comparison of group A and group B with 
resp ect to age and BMI 

Group A Group B

In comparison of the cervical range of
motion- flexion, extension, lateral flexion and
rotations, postural assessment using plumb line
and flexibility of pectoralis minor was done
within each group at the 1st and 6th session of
study, both the McKenzie neck exercises and
deep neck flexor strengthening  exercises
showed no statistically significant differences.
(p<.05) but showed statistically significant
differences within the groups (Table 1).

Table 1: Normality of pre and posttest scores of various
variables by Kolmogorov-Smirnov Z test

Z-value p-value Z-value p-value
Pre test 0.593 0.873 0.484 0.973
Posttest 0.471 0.98 0.863 0.446
Pre test 0.588 0.879 0.717 0.684
Posttest 0.549 0.924 0.776 0.583
Pre test 0.479 0.976 0.896 0.398
Posttest 0.628 0.825 0.709 0.696
Pre test 0.622 0.834 0.5 0.964
Posttest 0.944 0.334 0.745 0.635
Pre test 0.489 0.97 0.732 0.658
Posttest 0.373 0.999 0.647 0.796
Pre test 0.667 0.764 0.692 0.725
Posttest 0.649 0.793 0.393 0.998
Pre test 0.573 0.898 1.143 0.147
Posttest 0.786 0.567 1.295 0.07
Pre test 0.708 0.697 1.199 0.113
Posttest 0.771 0.592 1.18 0.123
Pre test 0.518 0.951 0.458 0.985
Posttest 0.797 0.549 0.852 0.463

Group A Group B

Cervical range of 
motion (Degrees)

Flexion

Extension

Rt lateral flexion

Lt lateral flexion

Plumb line (cms)

Main Variables

Rt rotation

Lt rotation

Pectoralis minor 
length (cm) 

Right

Left

Note: All p values are more than 0.05.  It means
that, the pre and posttest scores of various
variables not follow a normal distribution.
Therefore, the non-parametric tests were
applied
DISCUSSION

The present randomized clinical trial was aimed
to find out the effectiveness of Mckenzie Neck
exercises and Deep Cervical Flexor strengthe-
ning exercises given for 6 sessions to the
subjects with Forward Neck Posture in terms of
increasing pectoralis minor muscle flexibility,
improving cervical range of motion and
quantitative measurement of Forward Neck
Posture
In the present study, the age group inclusion
criteria were between 18-26 years. Study done
by Siniluck Kanchanomai et al, included the age
group between 18-25 years, showed prevalence
of musculoskeletal symptoms in neck among the
undergraduate students ranging at 48-78%. Neck
pain was 1.9 fold higher in second year students
in comparison to first year students. This shows
the increasing level of stress in undergraduate
students [11]. A study done reported
adolescents or patients with neck pain have more
Forwad neck posture, thus a smaller
craniovertebral angle. Prevalence of neck pain
in adolescents with FHP was more than
adolescents without FHP (29.8% vs 8.4%) [12].
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A survey done in 2008 on Chinese adolescents
reported with forward head posture as high as
25% [13].  In the present study, the mean age in
group A and in group B is 21±07 and 21.87±1.51
respectively, which is valid according to the
above study as well. Another study done by
Hanvold et al, found significant effect when
examined the course of neck and shoulder pain
among young adults. This may be due to more
of computer usage in undergraduate students,
causing abnormal muscle strength, causing
abnormal physical load to muscles, ligaments
and bone causing musculoskeletal injury [14].
A cross sectional study done by Niraj A. Bharadra
et. al. reported work related musculoskeletal
injuries in physiotherapists. Handling the
patients for exercise during clinical trial was the
most common aggravating factor. A cohort study
done by Campo M. et.al, found prevalence of
work related musculoskeletal disorders in
physical therapists. Risk factors responsible for
this, included patient repositioning, patient
transfer, soft tissue work, twisted posture, joint
mobilization and job strain [15]. Present study
spreads awareness of posture maintenance
among the physiotherapists.
In the present study, percentage of including
male subjects in Group A and in Group B was
20% and 46.67% respectively whereas
percentage of female subjects in Group A and
in Group B was 80% and 53.33% respectively.
McLean et. al, reviewed 14 prospective cohort
studies systematically and revealed factor like
female sex was linked to the onset of neck pain
[16]. Some studies observed more prevalence
of forward head posture in females as compared
to males [13,17], while other study showed no
gender difference in prevalence of FHP [18].
Study done by Rodrigo M. Ruivoet. al, showed
resting CV angles lower in females than boys
[19].   Study done on standing cervical habitual
posture in adolescents by  Hakala et al, found
females had 2-3º more neck flexion than males
[20]. Two studies with small sample size done
in contrary to the present study reported no
gender differences for cervical habitual posture
in adolescents and pre-adolescents [21,22].
In the present study, cervical range of motion
was used as an outcome measure using
universal goniometer. A study done by C

Fernandez-de-las-Penaset. al, showed positive
correlation between the craniovertebral angle
and neck mobility [23]. Studies  have suggested
importance of cervical movements in the
rehabilitation of the neck [24-27]. Several
authors have studied the significance of head
posture in subjects with neck pain with restricted
range of motion in the cervical spine [28-31].
Study done on different measurement
instruments for testing the validity and reliability
for active cervical range of motion i.e, flexion,
extension, rotation, and side bending,
goniometer is greatly to be practical to use [32-
39]. Studies have shown clinically, damaged neck
rotation, extension and neck retraction predict
high disability, which suggested the need to
unload the cervical spine from forward head
posture [24-26].
Another Study done by Whitcroft et. al. compared
the accuracy and reliability of visual estimation,
universal goniometer and tape measurement
with that of CROM goniometer, which concluded
most reliability of universal goniometer when
aligned on a fixed landmark for measuring neck
movement clinically [40].
Present study presented with quantitative
measurement of forward neck posture using a
Plumb line. A comparative study done by Edward
R Hickey et. al, concluded both CROM device
and plumb-line technique to be reliable
measures in measuring resting head posture
[41]. It is commonly seen clinically and in
research settings to assess erect human posture
in two dimensions, in the sagittal plane, using a
vertical reference line to observe the body’s
response to gravitational forces. The most
commonly cited vertical reference line, as by
Kendall et. al [42], a compromise between the
actual gravitational line, reported by Hall et al
[43], and the plumb line which was originally
used by Braune  and Fischer in 1889 [44]. Kendall
et al [42], considered that their vertical
reference line divided the body into anterior and
posterior components in Sagittal view which
were hypothetically of equal weight. Innovative
clinical tools such as flexible rule included in
the methods of measuring cervical resting
posture in a clinical setting but have largely
reflected variations on the method of Kendall et
al, where the position of the head is described
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demonstrated highest length change (2.24cm),
followed by the supine manual stretch (1.69cm),
followed by sitting manual stretch (0.77cm) [53].
A study done by S May et al, lends credibility to
McKenzie’s postural syndrome and suggests this
as a possible precursor for future more disabling
or painful problems. Postural syndrome may not
show in those seeking professional healthcare,
but is clearly highly prevalent in a young
population [54].
A comparative study between DCF strengthening
exercises and Mckenzie neck exercises done by
Eun-Young Kim et. al, on Forward Head Posture
due to use of smartphones, showed no significant
differences between the two groups, but both
groups showed statistically significant changes
after the experiment as same in the present
study. Subjects maintained static contraction for
10 seconds with a rest of 5 seconds hold,
considered as 1 set.1 set consisted of 10 times
exercise [55].  Each day total 5 sets were done
whereas in present study, 4 exercises of DCF
strengthening with 10 repetations of each along
with pectoralis stretch were given for 6 sessions.
Mckenzie neck exercises were performed for 20
minutes each time,3 times each week for a
4-week period [55] whereas in the present study
4 Mckenzie neck exercises with 10 repetations
of each, along with pectoralis stretch were given
for 6 sessions.
A study done by Falla D et. al, reported that the
chin tuck exercises for strengthening deep
craniovertebral flexors and head bending
exercises for improving cervical flexor muscular
endurance, improved muscular functions [56].
Kjellman and Oberg et. al, performed postural
correction exercises using the Mckenzie method
in 77 cervical pain patients. A reexamination 12
months, rate of visiting the hospital among these
subjects was statistically significantly low due
to postural correction exercises.  This study
indicated the effectiveness of applied exercises
in improving muscular strength and postural
control around the cervical region.

with respect to a vertical reference line [44-47].
Study done by Anne Leath Harrison et al.
measuring sagittal plane head and shoulder
posture, as a clinically  reliable and practical
method [48]. A study done by Stephanie S Lynch
et. al, evaluated FHP and RSP with the use of
plumb-line, for the inclusion of participants in
the study [49].
Present study worked on pectoralis minor muscle
lengthening by giving passive pectoralis minor
stretch in supine lying position,4 stretches of
30seconds hold with 30 sec rest between each
stretch. A similar study done by Lee JH et. al,
had used the similar procedure of pectoralis
minor stretching and showed good results [50].
The pectoralis minor is a muscle that easily
shortens and tightens due to many factors,
including rounded shoulder posture, glenohum-
eral joint dysfunction, breathing dysfunction, and
a variety of compensation patterns. The
pectoralis minor is often the overactive muscle
in these compensation patterns and hence
called as the “King of Compensation” [10].  ICC
for  PMI was 0.96 and CI was 0.93-0.97.
According to Portney and Watkins, for many
clinical measurements reliability should exceed
0.90 to ensure  reasonable validity [51].  A study
done where active stretching of pectoralis
muscle group was chosen based on the theories
that forward neck posture are caused by the
tighteness of pectoralis muscle group [49]. A
study done by Ana Claudia Violino Cunha et.al,
on a 30  sample size, performed two different
types of stretching where in the GPR group, the
two stretching postures were kept for 15 minutes
each whereas the conventional stretching group,
stretch was maintained for 30 seconds.In the
latter, stretching time was equal to that of GPR
group. Both the programs showed equivalent
results. This may be due to the fact that both
the stretching procedure was done by the same
physiotherapist, instructing the subjects to
breathe normally without inspiratory block, no
pain and avoiding TRICK movements. No studies
have reported, stretching for longer duration is
effective than shorter one [52]. John D Borstad
compared 3 stretches of pectoralis minor muscle
on 50 subjects without shoulder pathology. The
length was checked by electromagnetic motion-
capture system.The unilateral self stretch

CONCLUSION

The present study provided evidence to prove
that both Mckenzie Neck exercises and Deep
Neck Flexor strengthening exercises, along with
the Pectoralis Minor stretching are equally
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effective in the short term management of
Forwad Neck Posture.

ABBREVIATIONS

FHP- Forward Head Posture
FNP- Forward Neck Posture
HMP- Hot Moist Pack
CROM-  Cervical Range Of Motion
GPR- Golbal Posture Re-education
ICC- Intra- Class Correlation Co- efficient
CI- Confidence Interval
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ASSOCIATION OF PAIN, FUNCTION, BMI AND RADIOGRAPHIC
EVIDENCE OF OSTEOARTHRITIS WITH CLINICAL ASSESSMENT OF
OSTEOARTHRITIS OF THE KNEE JOINT
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1 Associate Professor, Head of Department-Department of Orthopaedic Manual Therapy, KLE
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*2 Post Graduate student-Department of Orthopaedic Manual Therapy, KLE University Institute of
Physiotherapy, Belagavi, Karnataka, India.
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Background: Osteoarthritis (OA) of the knee joint is a highly prevalent musculoskeletal disorder that presents
with varying signs and symptoms. Radiological and clinical assessment is routinely used to diagnose and treat
osteoarthritis. Establishing a relationship between the signs and symptoms with its assessment needs to be
done in order to find the efficacy to relate to patient’s symptoms.
Materials and Methods: 60 individuals suffering from osteoarthritis of the knee were screened for BMI, pain
score, Q-angle, radiographic features and functional disability.
Results: The correlation coefficient between BMI and Q-angle was -0.03 and 0.19 for right and left respectively
whereas that between Pain and Q-angle was 0.14 and 0.15. Correlation between Objective and Functional
scores on the Knee Society Score for right and left knees and Q-angle were -0.11, 0.17, -0.3, -0.09 respectively.
There was no association found between radiographic evidence and clinical assessment of osteoarthritis of
knee joint.
Discussion: The quadriceps muscle is an extra-articular structure that may be a negligible source of pain in
osteoarthritis. Therefore the measurement of angle of pull of the muscle may not correlate with pain intensity.
Compensatory changes occurring in the initial stages of obesity may not have a direct impact on the Q-angle.
Continuation of functional activities in spite of pain may reduce correlation between function and Q-angle
assessment. Variability in presenting features and radiographic evidence in our study has been supported by
many studies.
Conclusion: Our study concludes that clinical signs and symptoms are highly variable and have a poor correlation
with radiological and clinical assessment.
Clinical Implication: Measurement of Q-angle may not be a reliable tool in the assessment of OA knee and
therefore a reliable and diagnostic tool should be made with respect to patient’s signs and symptoms.

KEY WORDS: Knee Osteoarthritis, BMI, Knee Pain, Radiographs, Q-angle.
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INTRODUCTION

Osteoarthritis (OA) is highly prevalent disorder
of the musculoskeletal system reported to be in
the range of 17 to 60.6% in India. When seen in
the global scenario, OA is the eighth leading
cause of functional disability with the joint most
frequently associated with disability being the
knee. India is expected to be the chronic disease
capital, with 60 million people with arthritis, by
2025 [1].
Age, body weight, gender, any previous history
of trauma, etc are the factors associated with
increased incidence and prevalence of
osteoarthritis of the knee joint. The patient may
present with symptoms and signs that may vary
in amount and intensity. The most important
factors that can vary from patient to patient are
the Body Mass Index (BMI) of the patient,
intensity of pain, level of functional disability
caused due to pain and restriction of range. This
variability can reduce the direct association of
presenting symptoms and the clinical
assessment done routinely [2].
Pain is the major clinical symptom in
osteoarthritis of the knee and a key determinant
for seeking medical care. Typical mechanical OA
pain is often described as deep and dull ache,
localized to one or a few joints. It not only
contributes to functional limitations and reduced
quality of life but is also the leading cause of
impairment of mobility in the elderly population
[3]. Therefore its assessment is an important
outcome measure.
The implications of osteoarthritis towards
individual’s quality of life (QoL) are different
among different individuals and may not be
directly proportional to the severity of structural
abnormalities of the joints [3,4].
Radiograph of the knee joint is frequently used
investigation for diagnosing osteoarthritis but
its efficacy to rule out osteoarthritis and its
correlation with pain and function is poor as
proved by many of the studies done in this
regard [5]. The radiographic features seen in
osteoarthritis of the knee are presence of
osteophytes, joint space narrowing, and
sclerosis of bony margins.
Clinical assessment of osteoarthritis consists of

measurement of Q-angle which is the angle
formed between a line connecting the ASIS to
the midpoint of the patella and a line connecting
the tibial tuberosity and the midpoint of the
patella. It is a cheap and easy to use assessment
tool that should be evaluated for finding its
efficacy to relate to patient’s symptoms.
As there is variability in signs, symptoms and
radiographic features from patient to patient,
clinical assessment can also vary and therefore
there is a need to find out the extent to which
the association between patient’s signs and
symptoms with clinical assessment of
osteoarthritis of the knee joint can be
established. Therefore the purpose of the study
was to find the correlation between pain, BMI,
function and clinical assessment of OA knee and
association between radiographic evidence and
clinical assessment of OA knee.

MATERIALS AND METHODS

The study with a cross sectional study design
was conducted on 60 subjects through non-
probability sampling design for a period of 6
months.
Males and females more than 40 years of age,
Suffering from osteoarthritis of the knee since 6
months, Unilateral or bilateral osteoarthritis of
the knee joint and subjects with or without
radiographs of the knee joint were included for
the study.
Subjects with previous history of fracture of
articulating surfaces of femur and tibia and
presence of knee instabilities due to ligament
and meniscal injuries were excluded from the
study.

OUTCOME MEASURES:

Visual analogue scale (VAS): Using a ruler, the
score is determined by measuring the distance
(mm) on the 10-cm line between the “no pain”
anchor and the patient’s mark, providing a range
of scores from 0–100. A higher score indicates
greater pain intensity. The following cut points
on the pain VAS have been recommended: no
pain (0–4 mm), mild pain (5-44 mm), moderate
pain (45–74 mm), and severe pain (75–100 mm)
[6].
Knee society score (KSS): it consists of objective
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knee score and functional knee score. Highest
score is 100 for each. It deals with pain, ROM
and stability giving positive points up to 100 and
grouping deductions that can take away from
the original value [7].
Body Mass Index (BMI): BMI measures the
weight of the subject with respect to height.
Weight of the patient is measured using a
weighing machine and height using tape. BMI
is measured using the formula weight in kgs /
height in m².
Q angle: It is the measurement of the angle
between the quadriceps muscles and the patella
tendon providing information about the
alignment of the knee. It can be measured in
supine as well as standing positions.
Knee radiographs: Radiographic evidence of
knee osteoarthritis is collected from the patients
and graded using kellgran and Lawrence
classification of knee osteoarthritis [8].
Procedure: An approval for the study was
obtained from the institutional ethical
committee. Subjects were screened for inclusion
and exclusion criteria and written informed
consent was taken.
According to kellgren and Lawrence
classification [8] for radiographic assessment
and evidence, subjects were graded for stages
of Osteoarthritis.
Pain assessment was done through Visual
Analogue Scale. BMI was calculated using the
formula weight in kgs / height in m².
Function and disability was assessed using the
knee society score. The score obtained in each
component, objective and functional, was
totaled for a maximum of 100 points. Deductions
were made in the same components.
Clinical assessment of osteoarthritis was done
by measuring the Q angle. The subject was  in
supine position. The midpoint of patella, anterior
superior iliac spine and the tibial tuberosity were
taken as anatomical landmarks. Two straight
lines were marked from the ASIS to the midpoint
of patella and from midpoint of patella to the
tibial tuberosity. The medial angle formed by the
intersection of these two lines was measured
and recorded as the Q angle in degrees.

RESULTS
Table 1: Showing the Demographic data.

Mean SD

62.16 years 13.08 years

26.09 3.87

Variable

Age 

BMI

Table 2: Showing the Outcome measures

Mean SD
R* 4.74 cms 1.82 cms
L* 5.53 cms 1.57 cms

R 58.63 18.27

L 54.67 22.1

R 39.39 18.22

L 36.94 18.95
R 17.04⁰ 5.36⁰
L 16.30⁰ 5.58⁰

Variable

VAS

KSS-objective score  

KSS-subjective score

Q-angle

*R-right; L-left.

Knee radiographs: 60% of the subjects had
radiographs and 40% did not have radiographs.

Karl Pearson correlation coefficient:
Graph 1: Correlation between VAS and Q-angle.

Pain and Q-angle: r = 0.14 (R); r = 0.15 (L)

Graph 2: Correlation between BMI and Q-angle.

BMI and Q-angle: r = -0.03 (R); r = 0.19 (L)

Chi-square test: H0 was accepted and no
association was found between knee
radiographs and Q-angle. P value = 0.5 (R); 0.1
(L).
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KSS score:
Graph 3: Correlation between KSS Objective score and
Q-angle.

Objective score: r = -0.11 (R); r = -0.3 (L)

Graph 4: Correlation between KSS functional score and
Q-angle.

Functional score: r = 0.17 (R); r = -0.09 (L)

DISCUSSION
The study was conducted on a sample size of
60 individuals diagnosed with osteoarthritis of
the knee joint. Statistical analysis revealed low
to poor correlations among the outcome
measures.
The Q-angle estimates the lateral pull of the
quadriceps muscle on the patella. The rectus
femoris and the vastus intermedius are centrally
located and their action pulls the patella along
the axis of the femur. As the femur deviates
laterally from the tibia, they pull proximally and
laterally on the patella. The vastus lateralis pulls
the patella slightly laterally. However, the
patellar ligament pulls in a distal direction.
Addition of these forces on the patella yields a
force that is directed laterally on the patella.
The fiber arrangement of the Vastus Medialis
Oblique (VMO) provides a stabilizing force to
the patella against the lateral pull [9].
Weakness of the VMO can cause increased
lateral pull thereby increasing the Q-angle. This
leads to anterior patella-femoral pain which is
a general consensus. But according to Masahiko

ikeuchi et al.,[10] pain in OA knee originates
from extra-articular structures that is synovium,
capsule and cartilage with negligible
contributions from extra-articular structures.
Also central sensitization of pain in long
standing cases of OA knee has been thought to
cause pain.
Poor correlation in our study between pain score
and Q-angle could be due to the above
mentioned reason in which extra-articular
structure, quadriceps muscle, is not a major
source of pain therefore measurement of its
angle of pull may not have a direct relationship
with the intensity of pain.
Another reason for poor correlation could be that
the strength of the quadriceps correlates poorly
with pain and disability in OA knee as proved by
Narinder Kaur et al. [11]. As isotonic as well as
isometric strength of quadriceps depends upon
the angle of pull of the muscle, measured
through Q-angle, it can be said that
measurement of Q-angle cannot be an accurate
predictor of pain intensity in patients with OA
knee.
Study done by Sheila et al.,[12] suggests that
quadriceps strength is independently associated
with knee pain and disability which is a
contradictory statement with respect to the
above mentioned study. Psychosocial factors
also play an important role in pain perception
and tolerance. Each individual has a varying level
of pain tolerance which can be affected by past
experiences and expectations.
Increased body weight causes increased shear
stresses on the articular cartilage of the knee
joint leading to wear and tear of the cartilage.
This leads to subchondral bone exposure as well
as periosteal tearing and subsequent
inflammatory changes and formation of
osteophytes and bony sclerotic changes. There
was a poor correlation found between BMI and
Q-angle in this study. There was no particular
trend in the study with respect to BMI and Q-
angle as it is in normal individuals. Q-angle
varied greatly from varus to valgus angulation.
Every osteoarthritic knee has wide variations in
its presenting signs and symptoms. This could
have been one reason for a poor correlation
mentioned above. When there are alterations
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Study done by Narinder kaur et al.,[11] shows
that patients with OA had good muscle strength
tested both isotonically and isometrically.
Correlation between functional status and
quadriceps strength revealed positive
correlation. They have suggested that good
muscle strength improves endurance and
functional capacity thereby reducing disability.
In our study, changes in Q-angle did not affect
functional status of patients with osteoarthritis.
This could be due to good strength of muscles
around the knee mentioned in the above study.
The sub components of functional score had
certain activities that most patients reported to
have never done which may have affected the
overall score thus lowering the correlation
coefficients.
Psychosocial factors play an important role in
this case as patients continue with their daily
activities and in some cases sports and other
advanced recreational activities despite of
severe pain in the knee joint.
There have been many studies done to evaluate
the association between radiographic
assessment and clinical assessment in patients
with osteoarthritis of the knee joint. They have
revealed poor to no correlation thereby
supporting the results of our study.
Although radiograph is the first line of
investigation for diagnosis of osteoarthritis, it
does not correlate well with presenting signs
and symptoms. Patients presenting with severe
pain have normal radiographs at times and
individuals with severe radiographic changes
have minimal to no symptoms suggesting
variability from person to person. But there have
also been studies to prove that there exists a
strong association between pain and
radiographic findings in osteoarthritis of the
knee joint.
As signs and symptoms are variable and can vary
with the radiographic findings, it can be said that
clinical assessment also may not match to the
radiographic findings as has been the results in
our study. One reason for this could be that the
x-ray films were taken in standing weight
bearing position whereas Q-angle was
measured in supine position. In supine position,
alignment of patella and other structures around

occurring in the intra-articular structures of the
knee joint due to increased body weight,
compensatory mechanisms set in to maintain
alignment particularly of the patella which is
prone to lateral displacement. This is acquired
through over activity in the quadriceps
particularly the VMO.
This can be in contradiction to studies where it
is proven that patients with osteoarthritis have
weak quadriceps as a consequence of excessive
lateral pull from tight lateral structures. But in
initial stages of osteoarthritis, the body
structures try to compensate which maintains
alignment. Chronic cases develop after long
standing weakness after compensatory
mechanisms have failed causing permanent
alterations.
In an individual without knee pathology, the Q-
angle and the valgus angle made by the
anatomical axis of femur and tibia are almost
similar to one another but in case of pathology
lateral tibial torsion can increase the Q-angle
while the valgus angle remains unchanged.
The knee society score consists of the objective
and functional scores. Each of these scores
contain sub components that assesses an
individual’s signs, symptoms as well as level of
difficulty faced during activities of daily living
and advanced activities in the society. The
objective score has components based on
stability in the anterior-posterior and medio-
lateral directions. Stability is provided by passive
structures such as the ligaments. It has been
suggested that ligamentous support to the knee
joint reduces due to laxity of ligaments along
with weakened muscles. This is in support of
the reduced objective scores obtained by the
subjects in the study.
The overall association of the objective score
with the Q-angle was low negative in the right
knee whereas it was moderately negative for
the left knee. Decreased stability may facilitate
malalignment of structures around the knee joint
ultimately leading to alterations in the Q-angle.
But the objective score is a combination of pain
score and x-ray measurement of valgus angle
of the knee. Therefore this result cannot be
attributed to stability factor alone. The functional
score also had a very poor correlation with the
clinical assessment of osteoarthritis.
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the knee is different as compared to standing
due to relaxed soft tissues in supine. In standing,
there is tendency for an increased valgus
angulation as a result of pull from the lateral
structures around the knee and femoral
anteversion combined with tibial torsion. The
primary limitations in this study were Q-angle
was measured in non-weight bearing position,
popliteal angle was not measured and Strength
of muscles around the knee was not assessed.
Contribution of Hamstring muscles to signs and
symptoms in osteoarthritis can be studied in
future studies as well as the development of a
valid diagnostic tool for accurate assessment
of osteoarthritis.

ABBREVIATIONS

OA - Osteoarthritis
BMI - Body Mass Index
KSS - Knee Society Score
VAS - Visual Analogue Scale
VMO - Vastus Medialis Oblique
QoL - Quality of Life

CONCLUSION

Findings of this study conclude that Q-angle
correlates poorly with the patient’s signs and
symptoms. 73.3% of the subjects were
overweight and obese. 70% of the females
(n=30) were overweight and obese. 76.6% of the
males (n=30) were overweight and obese. 56.6%
of the subjects had a pain score greater than 5
cms on the visual analogue scale. 20% of the
females had genu valgum while 16.6% had genu
varum. 6.6% of the males had genu valgum while
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Background:  Obesity is an increasing problem of epidemic proportion, and is associated with various
musculoskeletal disorders, including impairment of spine [1]. Obesity is a condition of accumulation of excessive
fat in adipose tissues which leads to sever health issues. Low back pain is a leading cause of disability [2]. It
can be due to specific or non specific causes. The lumbar spine in obese individuals becomes hyperlordotic,
which is a risk factor for low back pain and poor posture.
Purpose: To assess the effect of body mass index, central obesity and core muscle activation on the spino-
pelvic parameters in individuals with low back pain.
Study Design: Prospective Correlation Study.
Materials and Methods: An observational study with 30 participants was conducted. Parameters measured
were angle of pelvic inclination, lumbosacral angle, core muscle activation using a pressure biofeedback and
low back pain was assessed using modified oswestry back pain disability questionnaire. Subjects were classified
based on BMI i.e. > 24.BMI was calculated according to the formula weight(kgs) divided with height(mts) 2.
Result: The results showed significance in central obesity based on gender with a p value 0.0005. Core muscle
activation level showed a negative t value. Correlation between pelvic inclination and BMI found to be significant
with a p-value of 0.0043, with lumbosacral angle 0.0370 and core muscle activation 0.0177.
Conclusion: Individuals with low back pain showed higher degree of pelvic inclination angle and lumbosacral
angle, with a reduced core muscle activation.
KEY WORDS: Body mass index, Central obesity, Low back Pain, Pelvic inclination, Lumbosacral Angle, Core
muscle activation.
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INTRODUCTION
Obesity is an increasing problem of epidemic
proportion, and is associated with various
musculoskeletal disorders, including impairment
of spine [1]. )  Obesity is a condition of
accumulation of excessive fat in adipose tissues
which leads to sever health issues. Low   back
pain is a leading cause of disability.  It  occurs
in  similar  proportions  in  all cultures ,  interferes
with  quality  of  life  and  work  performance,
and  is  the  most  common  reason for  medical
consultations [2]. Back pain can be due to
specific or non-specific cause. Most of the cases
seen are non- specific. Pelvis bears weight of
the upper body.  Anterior  and  posterior  tilts ,
which  are  motion  of  the  entire  pelvic  ring  in
the  sagittal  plane  around  the  coronal  axis ,
depends  on  the  lumbar  spine [3]. In  normally
aligned  pelvis , the  anterior  superior  iliac
spine (ASIS)  of  the  pelvis  lie  on  a  horizontal
line  with  the  posterior  superior  iliac  spine
(PSIS)  and  on  the  vertical  line  with  the
symphysis  pubis [4].
Posture  plays  an  important  role  as ,  faulty
posture leads  to  back  pain.  When  spine
becomes  displaced  and  unbalanced  , a greater
number  of  muscles  fibers  are  called  into
play  at  more  frequent  intervals  to  keep  the
spine  straight , thus  fatigue  results  of  which
the  spine  sags   putting  the strain  on  the
ligaments  and  post  articulating  facets. This
occurs  changes  at  the  facet  joints  and
lumbosacral  junction [5] .
Core  muscles  provide  spinal  stability  which
is   necessary  for  activities  of  daily  living [6].
Pressure  Biofeedback  is  clinically  used  to
control , activate  and  train  the  core
musculature. They are inelastic units usually
inflated when the inter-pressure increases [7].
Multiple studies have described normative
values for parameters of spino-pelvic alignment
in different population of varying ages, and
pathologic conditions [8,9].
The current study was designed to assess the
effect of BMI, central obesity and core muscle
activation on the pelvic inclination and
lumbosacral angle in low back pain individuals
and to determine if there is a correlation
between the parameters so that it provides a

better understanding of this relationship.

MATERIAL AND METHODS

A cross sectional study was conducted. The
sample consisted of 30 young adult   with low
back pain who were recruited in the study with
their BMI  >24kg/mts2. There were 10 males and
20 females in the study. Subjects with any
previous history of spine surgery, pregnant
females, radiating pain, trauma and individuals
with BMI <18.5kg/mts2 were excluded from the
study. For each subject the following information
was obtained: Age, Sex, BMI, central obesity,
Pelvic inclination and lumbosacral angle and the
level of core muscle activation. BMI was
calculated by dividing weight (kg) and height
(metes) 2.Lumbosacral angle was measured with
flexicurve ruler. Subjects were taken to
examination and were asked to expose lumbar
spine. With the help of the marker the examiner
located 2 spinal landmarks (S2 and T12/L1). The
flexible  ruler was  placed  on   the  spinous
process  of  the  lumbar  spine  of  the  subject
in  standing  position , the  instrument  then was
carefully  removed  and  placed  on  the graph
sheet. A vertical line was drawn to connect T12
and S2 landmarks. Length of the lumbar
curvaturewas measured incentimeters.The
following is the equation

     [ ] = 4 X [arc tan (2H/L)]
    Where-  = Magnitude of lordo c curve

                 L= Length of lumbar curve
                 H= Deepest part of the curve.
Pelvic inclination was measured with pelvic
inclinometer with patient in standing position.
The two stable arm of inclinometer were placed
at the iliac crest and with the help of bubble
they were aligned in neutral and then the degree
was measured.
Core muscle activation was measured with
patient in crook lying position on a plinth with
knee 90°. Pressure cuff was placed across the
lumbar spine (base at S2) and was inflated to
40 mmHg. The subject was asked to maintain
steady pressure as possible and the subject was
asked to perform draw-in maneuver (tummy
tuck). The examiner then increased the pressure
and the subject was advised to maintain the
steady pressure throughout the test. Then  the
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level  at which the subject  maintains constant
pressure for  10 sec was noted by the  investig-
ator, and  then it was graded, according to
Sahrmann  Core  Stability  Test.
Statistical Analysis: Various statistical
measures such as mean, standard deviation and
test of significance such as student paired ‘t’
test was used to verify the normal data. Karl
Pearson’s Correlation Coefficient was used to
analyze the correlation between various
parameters. Statistical significance levels were
considered to be P < 0.05.

RESULTS

The number of participants was 30 (n=30) with
a BMI of  >24kg/mts2. The statistical analysis
revealed significant correlation between BMI
and pelvic inclination (P= 0.0043).
Table1: Correlation between Pelvic inclination (in
degrees) with other variables by Karl Pearson’s
correlation coefficient method.

Variables
Pelvic Inclination Angle (in degrees)

r-value t-value p-value

0.0370*2.19010.3824
Lumbosacral 

Angle (radians)

Core muscle 
activation

-0.43 -2.5199 0.0177*

*p<0.05

The correlation between pelvic inclination and
lumbosacral angle was good (P= 0.0370). Core
muscle activation revealed a negative
significance as shown.

Graph 1: Graphical Representation of Correlation
between Pelvic inclination (in degrees) with other
variables by Karl Pearson’s correlation coefficient
method.
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Table 2: Correlation between BMI with other variables
by Karl Pearson’s correlation.

r-value t-value p-value

Central obesity 0.1365 0.7292 0.4719

Pelvic inclination            
(in degrees)

0.5062 3.1063 0.0043*

Lumbosacral angle          
(in radian)

0.1967 1.0614 0.2976

Core muscle activation 
level

-0.2763 -1.5211 0.1395

MODQ scores (%) 0.0105 0.0555 0.9561

Correlation between BMI with
Variables

*p<0.05

Correlation between BMI and Pelvic inclination
angle was good with (P=0.0043)
Graph 2:  Graphical representation of Correlation
between BMI with other variables by Karl Pearson’s
correlation.

Table 3: Comparison of male and females with all other
variables by t test.

Variable Gender N Mean SD t-value P-value
M 10 25.9 5.55
F 20 23 3.84
M 10 26.89 2.68
F 20 26.2 1.96

M 10 0.93 0.05

F 20 0.86 0.05
M 10 14.4 1.26
F 20 14.25 1.71

M 10 3.2 0.23

F 20 3.11 0.22

M 10 1.7 0.82

F 20 2.1 0.79

0.1043

0.4281

0.0005*3.967

0.2447 0.8085

0.207
Core muscle 

activation level

Lumbosacral angle 
(in radian)

Pelvic inclination 
(in degrees)

0.8041

0.3074

Central obesity

BMI

Age in yrs

1.0397

-1.2917

1.679

*p<0.05
The mean value and SD for the measured
parameters are shown.
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Graph 3: Showing the Comparison of Male and Females with all other variables.

DISCUSSION

Spinal curvature plays an important role in
increasing elasticity against axial compression,
and in keeping balance of body weight axis [10].
Curvature of sagittal plane depends on not only
articular surface but many other factors such as
Para spinal muscle tone, balance of agonist and
antagonist muscles, habit of posture, fatigue and
so on [11,12].  Change of lumbar lordosis causes
overloading on facet joint and intervertebral
disc. In addition, nerve root compression, muscle
contracture, degenerative change, and ligament
injury can follow it [13,14].
Normally the spine resists axial load and anterior
shear forces at the lumbosacral junction. In
obese individuals it may lead to a greater shear
loads and hence makes the lumbosacral junction
less stable [15]. The present study provides an
objective analysis of correlation between BMI,
central obesity and all the parameters such as
pelvic inclination angle, lumbosacral angle and
core muscle activation. The finding in this study
revealed that there was a significant difference
in central obesity when compared to gender.
Body mass index showed significant correlation
with pelvic inclination angle. When correlating
core muscle with other parameters, observed a
negative correlation. This finding implies that
there is weak core muscle activation in
individuals with low back pain which in turn
leads to an increase in lumbosacral and pelvic
inclination angle.
There have been several investigations that
concluded during stance, obese patients showed
hyperextension of lumbar spine [8,15].
Therefore, the present study states that elevated
abdominal circumference i.e. central obesity has

an effect on the spinal parameter.  A good
correlation was noted with the BMI, central
obesity and the spine pelvic parameters.
According to the differences observed, it is
recognized that the association between BMI,
central obesity the spinal parameters with the
spinal parameters is good. Positively a larger
sample size with increased (BMI 35-39.9), Class
II obesity (BMI > 40) and Class III obesity should
provide an interesting correlation.

CONCLUSION

Increase in BMI causes increase in pelvic
inclination angle and reduces the core muscle
activation which leads to low back pain in
younger individuals.
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EFFECT OF 30 DAYS ABDOMINALS CHALLENGE VERSUS 30 DAYS
PLANKS CHALLENGE ON WAIST CIRCUMFERENCE AND
ABDOMINAL SKIN FOLD MEASUREMENTS IN HEALTHY YOUNG
INDIVIDUALS:  RANDOMIZED CLINICAL TRIAL
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Background: With urbanization and development there is reduction in physical activity.  According to statistics,
about 10-20% of children in India are obese. This number increases to upto 30% among adolescents. About  2/
3rd  of  children  with  obesity continue  to  be  obese  in  adult  life. A number of physical health problems are
associated with obesity.
Purpose: To evaluate and compare the effect of 30 days abdominals challenge versus 30 days planks challenge
on waist circumference and abdominal skin fold measurements in healthy young individuals.
Materials and Methods: 60 subjects aged between 18 to 30years were included. The subjects were conveniently
selected and then divided into 2 groups: 30 days Abdominals challenge and 30 days Planks challenge.
Demographic data and waist circumference, hip circumference, waist hip ratio and skin fold measurement at
the abdominals was noted pre and post the intervention. Subjects had to follow a set protocol with respective
rest periods in between for 30 days.
Results: Post intervention a mean difference of 2.58 ± 1.87 was seen in the waist circumference in the Abdominals
group whereas a mean difference of 1.88 ± 1.39 was noted in the waist circumference in the Planks group. The
abdominal skin fold measurements showed a mean difference of 5.10 ± 3.32 in the Abdominals group while a
mean difference of 4.14 ± 3.14 was seen in the Planks group. There was no statistical significance found
between both the groups with p value more than 0.0001.
Conclusion: The 30 days Abdominals challenge and 30 days Planks challenge are equally effective in reduction
of waist circumference and abdominal skin fold measurements.
KEY WORDS: Abdominal Obesity, Abdominal Skin Fold Measurements, 30 Days Abdominals Challenge, 30
Days Planks Challenge.
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INTRODUCTION

Quality  of  life  of  individuals  varies  and  it  is
influenced  by lifestyle,  infrastructure,
emotional  and  social  wellbeing. People who
are inactive are more likely to gain weight.
Obesity  is  a  worldwide epidemic and  is
characterized  by  excess adipose  tissue. It contr-
ibutes to numerous chronicdiseases and early
mortality.
To  predict   weight  related  risk, BMI  and  waist
circumference  are  most  commonly  used.
Measurements  of  height,  weight,  circumferen-
ces  and  skinfolds  are  used  to  estimate  body
composition. The  principle  behind  the  skin
fold  measurement  technique  is  that the
amount of subcutaneous fat is proportional to
the total amount of body fat and  it is assumed
that close to one third of the total fat is located
subcutaneously [1]. Skin fold measurement at
the abdomen is taken at the vertical fold; 2 cm
to the right side of the umbilicus with the subject
in standing [1].
Waist circumference is measured with the
subject standing, arms at the sides, feet
together and abdomen relaxed, a horizontal
measure is taken above the umbilicus and below
the xiphoid process [2]. In Asian populations;
abdominal or central obesity is more common
than obesity defined by BMI. A study in India
observed that about 20% of adults who were not
overweight or obese as per the BMI definition
still had abdominal obesity [3].
Hip circumference is measured with the subject
standing erect and feet together, a horizontal
measure is taken at the maximal circumference
of buttocks [4]. Health risk is very high for young
men when WHR is more than 0.95 and for young
women when WHR is more than 0.86 [5].
As there is an increase in the awareness among
the people about the various risk factors
associated with obesity, many individuals are
undergoing different weight reduction
programs. According to statistics, about 10-20%
of children in India are obese. This number
increases to up to 30% among adolescents.
About 2/3rd of children with obesity continue to
be obese in adult life [6]. So, obesity is
becoming an evolving health problem and it has
to be taken care of.

Abdominals and plank exercises consume less
time and so they can be incorporated in hectic
schedules. These exercises have individual
benefits like crunches, sit ups and leg raises work
only on the anterior portion of the core muscles
whereas planks work on the entire core muscles
as well as many other muscles in the body [7].
Since the 30 days Abdominals and 30 days
Planks challenge is being used by many health
clubs, a comparison as to which one is more
beneficial has to be studied.

MATERIALS AND METHODS

An approval for the study was obtained from the
Institutional Ethical Committee. 60 subjects
aged between 18 to 30 years, both males and
females and individuals who were not under-
taking any other forms of treatment for weight
reduction were included. Exclusion consisted of
individuals with recent spinal trauma, upper or
lower limb fractures and low back pain with /
without neurological symptoms.Subjects were
conveniently selected and randomly divided into
2 groups: 30 days abdominals challenge and 30
days planks challenge. Demographic data was
collected. Waist circumference [2], hip circum-
ference [4], waist hip ratio and skin fold mea-
surement at the abdominals [1] was measured
using the skin fold   caliper pre and post the 30
days intervention. Subjects had to follow a set
protocol with respective rest periods in between
for 30 days.

Fig. 1: 30 days Abdominals challenge exercises.

Sit ups Crunches

Leg raises  Planks
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EXERCISE PROTOCOL

30 days Abdominals challenge

Day1 15 sit ups , 5 crunches, 5 leg raises, 
10 seconds planks

Day 2 20 sit ups, 8 crunches, 8 leg raises, 12 
seconds planks

Day 3 25 sit ups, 10 crunches, 10 leg raises, 
15 seconds planks

Day 4 REST DAY

Day 5 30 sit ups, 12 crunches, 12 leg raises, 
20 seconds planks

Day 6 35 sit ups, 15 crunches, 15 leg raises, 
25 seconds planks

Day 7 40 sit ups, 20 crunches, 20 leg raises, 
30 seconds planks

Day 8 REST DAY

Day 9 45 sit ups, 30 crunches, 30 leg raises, 
38 seconds planks

Day 10 50 sit ups,  50 crunches, 30 leg raises, 
38 seconds planks

Day 11 55 sit ups,  65 crunches, 33 leg raises, 
42 seconds planks

Day 12 REST DAY

Day 13 60 sit ups, 75 crunches, 40 leg raises, 
50 seconds planks

Day 14 65 sit ups,  85 crunches, 42 leg raises, 
55 seconds planks

Day 15 70 sit ups, 95 crunches, 42 leg raises, 
60 seconds planks

Day 16 REST DAY

Day 17 75 sit ups, 100 crunches, 42 leg 
raises, 65 seconds planks

Day 18 80 sit ups, 110 crunches, 48 leg 
raises, 70 seconds planks

Day 19 85 sit ups, 120 crunches, 50 leg 
raises, 75 seconds planks

Day 20 REST DAY

Day 21 90 sit ups, 130 crunches, 52 leg 
raises, 80 seconds planks

Day 22 95 sit ups, 140 crunches, 55 leg 
raises, 85 seconds planks

Day 23 100 sit ups, 150 crunches, 58 leg 
raises, 90 seconds planks

Day 24 REST DAY

Day 25 105 sit ups, 160 crunches, 60 leg 
raises, 95 seconds planks

Day 26 110 sit ups , 170 crunches ,60 leg 
raises , 100 seconds planks

Day 27 115 sit ups, 180 crunches, 62 leg 
raises, 110 seconds planks

Day 28 REST DAY

Day 29 120 sit ups, 190 crunches, 62 leg 
raises , 115 seconds planks

Day 30 125 sit ups, 200 crunches, 65 leg 
raises, 120 seconds planks

30 days Planks challenge

Day1 20 seconds
Day 2 20 seconds
Day 3 30 seconds
Day 4 30 seconds
Day 5 40 seconds
Day 6 REST DAY
Day 7 45 seconds
Day 8 45seconds
Day 9 60 seconds

Day 10 60 seconds
Day 11 60 seconds
Day 12 90seconds
Day 13 REST DAY 
Day 14 90 seconds
Day 15 90 seconds
Day 16 120seconds
Day 17 120 seconds
Day 18 150 seconds
Day 19 REST DAY
Day 20 150seconds
Day 21 150 seconds
Day 22 180 seconds
Day 23 180 seconds
Day 24 210 seconds
Day 25 210 seconds
Day 26 REST DAY
Day 27 240 seconds
Day 28 240seconds
Day 29 270 seconds
Day 30 300 seconds

Fig. 2: 30 days Planks challenge exercises.

STATISTICAL ANALYSIS

Post the intervention paired and un-paired t-test
was used to analyze the data which was assessed
on the basis of p value which should be < 0.0001.
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RESULTS
Table 1: Demographic data.

Abdominals 
group

Planks group

Age (years) 20.58 ± 1.97 22 ± 1.57

Parameters
Mean ± SD

BMI (kg/m2) 22.19 ± 2.74 24 ± 3.51

Table 2:  Analysis of 30 days Abdominals challenge group
using paired t-test (n=29).

Mean ± SD p value t value

Pre 101.24 ± 8.68

Post 99.87 ± 8.30
Pre 77.77 ± 7.67

Post 75.39 ± 7.63
Pre 0.76 ± 0.05
Post 0.75 ± 0.05

Post 28.58 ± 4.97

PARAMETERS

Hip circumference

Waist  circumference

Waist Hip Ratio

<0.0001 5.88

< 0.0001 8.2

0.0003 4.12

Pre 33.69 ± 5.51
< 0.0001 8.27

Abdominal skin fold 
measurements

Table 3: Analysis of 30 days Planks challenge group
using paired t-test (n=27).

Mean ± SD p value t value

Pre 105.52  ±  8.27
Post 103.72 ± 7.67

Pre 79.24 ± 8.16

Post 77.35 ± 8.12
Pre 0.74 ± 0.05
Post 0.74 ± 0.05

Post 31.48 ± 6.50

Waist Hip  Ratio

PARAMETERS

< 0.0001 9.05

< 0.0001 7.03

0.06 1.95

Waist  circumference

Hip circumference

Pre 35.63 ± 7.38
< 0.0001 6.85

Abdominal  skin fold 
measurements

Table 4: Comparison between the groups using un-paired
t-test.

Mean ± SD p value t value

Abdominals 
group

1.36 ± 1.24

Planks group 1.79 ± 1.03
Abdominals 

group
2.58 ±  1.87

Planks group 1.88 ± 1.39
Abdominals 

group
0.013 ±0.01

Planks group 0.006 ±0.01
Abdominals 

group
5.10 ±  3.32

Planks group 4.14 ± 3.14

PARAMETERS

Hip circumference 0.1627 1.41

Waist circumference 0.1226 1.56

0.1422 1.49

0.2748 1.1

Waist Hip  Ratio

Abdominal  skin fold 
measurements

withp value <0.0001. The results shown in Table
3 states that there was a significant difference
in the waist circumference, hip circumference
and abdominal skin fold measurements in the
Planks group with p value <0.0001. While the
Waist Hip Ratio had no significant difference
with a p value of 0.0620.

As seen in Table 2, there was a significant
difference in the waist circumference, hip
circumference, Waist Hip Ratio and abdominal
skin fold measurements in the Abdominals group

Graph 1: Comparison between the groups.

As seen in Graph 1, post intervention a mean
difference of 2.58 ± 1.87 was seen in the waist
circumference in the Abdominals group whereas
a mean difference of 1.88 ± 1.39 was noted in
the waist circumference in the Planks group. The
abdominal skin fold measurements showed a
mean difference of 5.10 ± 3.32 in the Abdominals
group while a mean difference of 4.14 ± 3.14
was seen in the Planks group. There was no
statistical significance found between both the
groups with p value >0.0001.

DISCUSSION

The study was done to find the effect of 30 days
Abdominals challenge versus 30 days Planks
challenge on waist circumference and
abdominal skin fold measurements in healthy
young individuals. 60 subjects participated in this
study out of which there was 1 dropout in the
Abdominals group and 3 dropouts in the Planks
group due to occurrence of back pain and
musculoskeletal injuries such as ligament tear
and sprains.
Exercise programs (aerobic or resistance
training) may lead to differential regional
adipose tissue depot loss, possibly by
differential regional alterations of adipose tissue
depot metabolism.
Several studies have shown that exercise
induced relative loss of fat seems to be higher
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in the abdominal region [8] or in the arms [9]
than in the femoral region.
It is seen that people practicing vigorous
activities on a regular basis had lower
subcutaneous skinfold thicknesses and waist-
to-hip ratios than those not performing these
activities [10].
A study done by Frank I. Katch et al reported
that the conventional sit up exercises does not
preferentially reduce adipose cell size or
subcutaneous fat thickness in the abdominal
region to a greater extent compared to other
adipose sites and significant changes in fat cell
size may occur in the absence of changes in
fatfolds, girths or total body composition [11].
As seen in Table 3 the Waist Hip Ratio had no
significant difference in the Planks group which
is supported by a study, that reductions in
visceral and total abdominal fat occurs in the
absence of changes in body mass and waist
circumference [12].
In the Planks group, subjects had to hold plank
position for a duration which progressively
increased each successive day. The rectus
abdominis and transverse abdominis are primary
supporters during plank exercises while the
obliques also stabilize the plank position
isometrically. Subcutaneous fat is reduced in
localities where muscles are active and in
proportion to their activity [13].
Since there was no significant difference
between Abdominals and Plank groups proving
that both the groups were equally effective in
showing results. The limitations of this study
were that subjects more than 30 years of age
were not included, daily dietary intake was not
checked, long term effect of the exercises were
not taken into account due to a short study
duration and gender distribution in both the
groups was unequal. Future studies on
comparison of these exercises on BMI and
weight of an individual could be done. Objective
outcomes like ultra sonography and EMG could
also be used.

CONCLUSION

in the Planks group. While the abdominal skin
fold measurements showed 15.16% change in
the Abdominals group and 11.64% change in the
Planks group. Clinically, the Abdominals group
was more effective but statistically there was
no significant difference found between both the
groups. Thus, the 30 days Abdominals and 30
days Planks exercises were equally effective
inshowing results on waist circumference and
abdominal skin fold measurements.

Post the intervention, there was a 3.06% change
noted in waist circumference in the Abdominals
group whereas a change of 2.38% was observed

ABBREVIATIONS

BMI - Body Mass Index
WHR - Waist Hip Ratio
ABS group - Abdominals group
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PHASE II CARDIAC REHABILITATION PROGRAM-BARRIERS TO
FOLLOW UP AND PARTICIPATION: A CROSS-SECTIONAL STUDY
Renu B. Pattanshetty *1, Radhika Chintamani 2, Saviola Ribeiro 2.
*1 Department of Cardio-Pulmonary Physiotherapy,  KLEU Institute Of Physiotherapy, JN Medical
College Campus, Belagavi, Karnataka, India.
2 Intern, KLEU Institute Of Physiotherapy, JN Medical College Campus, Belagavi, Karnataka,India.

Background and objective: Cardiac Rehabilitation is an effective tool for the care of patients with heart disease.
The objective of the present study was to identify the barriers to follow up and participation in phase 2 cardiac
rehabilitation in post CABG subjects.
Material and Methods: A total of two eighty eight (288) subjects both male and female were included the study.
The demographic data of each subject was recorded and they were administered with Zung Self Rating Depression
Scale, Exercise Benefit Barrier Scale, Cardiac Depression Scale, Herth Hope Index, Life Orientation Scale, Perceived
Stress Scale, Enrichd Social Support Scale.
Results:  The result of the present study was analyzed for rate of referral, gender, distance, socio-economic
status, education, smoking history, age, body mass index, six minute walk test, and hemodynamic changes like
systolic blood pressure, diastolic blood pressure, heart rate reserve, resting heart rate. Raw data was subjected
to statistical analysis using Likelihood analyses x2 analyses and t-tests, gender difference in the variable of
interest were tested. The results were compared dividing the subjects to attending & non attending group.
Comparison of attending and non-attending patients with different characteristics, percentage of non-attending
showed significant difference in transportation, inconvenient location (p=0.0001), expense (p=0.0030), illiteracy
(p=0.0021) no one recommended it and age(p=0.0236) . There was no significant difference in gender.
Conclusion: Depression, distance, socio-economic status, education, and age were the major barriers for not
attending the cardiac rehabilitation phase II program. In addition, perception of individual concerning benefits
and barriers to participate in exercise, dislike towards the exercise, poor life orientation and quality of life in
the subject were also factors for not attending the cardiac rehabilitation phase II program.
KEY WORDS: Phase II Cardiac rehabilitation, coronary artery bypass grafting, Exercise benefit/barrier scale,
Perceived stress scale, Enriched social support instrument, Revised life orientation scale, Zungself rating
depression scale, Herth hope index, Cardiac depression scale.
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Cardiovascular disease is the leading cause of
death worldwide, more people die annually from
cardiovascular disorders than from any other
cause [1]. According to World Health
Organization, cardiovascular disease is said to

be either an acute or chronic cardiac disability
that results from a reduction (or arrest) of blood
supply to the myocardium with associated
coronary arterial disease [2].  The Global Burden
of Disease study in particular classified ischemic
heart disease as the leading cause of global

mailto:renu_kori@rediffmail.com
http://dx.doi.org/10.16965/ijpr.2016.114
http://www.ijmhr.org/ijpr.html


Int J Physiother Res 2016;4(3):1489-97.     ISSN 2321-1822 1490

Renu B. Pattanshetty, Radhika Chintamani, Saviola Ribeiro. PHASE II CARDIAC REHABILITATION PROGRAM- BARRIERS TO FOLLOW UP
AND PARTICIPATION: A CROSS-SECTIONAL STUDY.

mortality, accounting for 1.4 million deaths in
the developed world and 5.7 million deaths in
developing regions [3]. Thus, India suffers a huge
loss of productivity due to the escalating
prevalence of Coronary Heart Disease [4].
Coronary artery disease is basically a lesion
formation in the vessels or chambers of heart.
These lesions hamper the circulation of blood
flow into or through or from heart, depending
on the site of lesion. The most prevalent
Coronary Artery which gets affected in Coronary
Artery Diseases (CAD) is the Aorta and the
disease being atherosclerosis [5].  Surgical,
pharmacological interventions are available for
cardiovascular diseases nowadays.  Pharmacolo-
gical interventions like anti-thromobotic drugs,
antihypertensive drugs, heparin, beta blockers,
calcium channel blockers, adrenaline,
nitroglycerine, diuretics, cardiac glycosides, ACE
inhibitors can also be used to reduce the risk or
complication of cardiovascular diease [6,7].
Surgical interventions for cardiovascular
diseases include percutaneous transluminal
coronary angioplasty  and coronary artery bypass
graft for coronary revascularization. In 0recent
years off pump Coronary Artery Bypass Grafting
has emerged as an effective surgical technique
and is beneficial in most high risk population. It
is been performed most frequently as it avoids
the effects of cardioplegic arrest, may also
accentuate renal damage and neurological
changes like stroke [8].
In the year 1952, Levine and Lown demonstrated
that patients with acute coronary disease when
mobilized to activity at early stage showed a
reduction in complications and mortality.
Cardiac Rehabilitation plays an important role
in stabilizing the emotional and psychological
state of an individual thus increasing confidence
and self-esteem. Cardiac Rehabilitation is a
structured program involving a progressive
physical activity either in a rehabilitation setting
or home program to assist individuals with heart
diseases in achieving optimal physical,
psychological and functional status [9].
According to American College of Sports
Medicine (ACSM), cardiac rehabilitation
program is divided into four phases. Phase I is
called as the Inpatient phase this phase begins
in the hospital just after an acute cardiac event

ranging from 0 to 2weeks, this phase aims at
providing a suitable medical care, early
mobilization of patients through activity so as
to prevent various complications of bed rest.
Phase II which is called as the Sub acute Phase
or Conditioning Phase or Initial Outpatient Phase
and also called as transitional phase, which
begins soon after hospitalization and usually
lasts from 2 to 12 weeks this phase partly
depends on risk stratification, this phase
increases the functional capacity through
individualized exercise program and also
educates the patient about life style
modification, red flags of heart disease,
information regarding medications. Phase III
which is called as the Training Phase / Intensive
Rehabilitation extended from 3 months to 6
months. Phase IV is called as the Maintenance
Phase / Prevention Program which continues
from 6 months onwards [10].
Cardiac rehabilitation is effective in decreasing
the mortality (1-3years) by approximately 20%
[11-13] Even though the efficacy of cardiac
rehabilitation is high the referral rates are low
[14-15]. The reason behind the poor rates of
referral is insufficient patient enrolment and
participation, which hinders the potential impact
on the effectiveness of interventions [16-17].
The reason is still unclear but few studies
suggest that females, elderly, low income show
low referral rates [18-20]. Many studies have
shown that the awareness about rehabilitation
program mainly the phase II cardiac
rehabilitation is more widespread in the Western
countries than in India, that is one of the reason
why we find poor participation of patients [21].
Hence, the objective of the study was to
quantitatively investigate the potential barriers
to phase 2 cardiac rehabilitation follow-up  and
participation by evaluating various variables that
make the participation rate in the phase II remain
low, using a prospective analytic strategy, so that
we can develop alternate approaches like
telephone, or any other means to remove the
potential barriers like no referral, or to inform
about importance of exercise after coronary
artery bypass graft.
MATERIALS AND METHODS
Subjects: A total of 300 subjects were screened
for the study. The subjects included for the study
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group were all the patients who underwent
coronary artery bypass graft surgery in KLE
Hospital, Belagavi, Karnataka, India. Subjects
were excluded if they were subjected as high
risk patients as per ACSM stratification, any
musculoskeletal or neurological conditions that
may impair walking or physical activity, severe
conditions like  unstable angina, dissecting
aneurysm, uncontrolled hypertension, acute
illness embolus, phlebitis, gastro-intestinal
disease etc are the red flags from the cardiac
surgeon/cardiologist/physician.
Study Design: This study was an Observational
Study of Cross-sectional type with convenience
sampling and a sample size of 288 subjects who
were admitted in KLE Hospital Belagavi,
Karnataka, India.
Procedure: An approval for the study was
obtained from the KLE’S Institutional Ethical
Board, KLE University, Karnataka, India, prior to
the commencement of the study. The purpose
of the study was explained and a written
informed consent was obtained from all the
study subjects. All the subjects were screened
based on the inclusion and exclusion criteria
prior to the enrollment into the study.
Demographic data including age, gender, marital
status, address, education, socio-economic
status, insurance coverage, occupation, body
mass index, Scales pertaining to psycho-social
and exercise benefits and barriers scale was
administered before the day of discharge. Each
subject was contacted through phone calls to
observe their follow up. The data was collected
over a period of three months. Statistical
analysis was done and the conclusions were
tabulated.
Tools: Zung self rating depression scale, Cardiac
depression scale, Perceived stress scale,
Exercise Benefit Barrier Scale, ENRICHED Social
Support Instrument, Revised Life Orientation
Scale, Herth Hope Index.
Statistical Analysis: Data was analyzed using
SPSS Windows version 16.0. Descriptive
statistics including numbers, proportions, mean
and standard deviations, were used to analyze
the data. Chi-Square test and ANOVA were used
to compare mean of all groups. Karl Pearson’s
correlation coefficient was used to find the

strength of association between numerical
variables (i.e. demographic variables,
physiological variables, and the outcome
measures).
Fig 1: Flow chart of  subjects recruitment process for the
study.

RESULTS
The study population was divided into attending
and not attending. The result was analyzed for,
age, gender, body mass index, education,
socioeconomic status, address, hemodynamic
changes like systolic blood pressure, diastolic
blood pressure, heart rate reserve, resting heart
rate, six minute walk test (Table no 1, 3 & 4).
Cardiac Rehabilitation Phase II Program
participation rates were attending (24.39%) and
not attending (75.61%). The p values of the
variables used in the present study are as
follows, Depression in Zung scale, p=0.1787 and
Cardiac depression scale, p=0.1991, Social
support p=0.2783, Quality of life p=0.6892,

Variables Attending Not attending % P value

27 (27.27)Females 72 (72.73) 99 34.74

65.26

Age

Gender

BMI
218 

(24.38±9.01)
67 (24.14±3.07)

146 (78.49)40 (21.51)Males

Males

Females

43 (43.36yrs)

24 (50.96yrs)

148 (56.18yrs)

70 (55.92yrs)

191

94

-

-
0.0236

Total (n)

186

- - 0.8283

-

Table 1:  Demographic profile of the subjects under study.
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Marital Status

Married 41(95.34%) 136(91.891%)
Unmarried 2(4.651%) 9(6.081%)
Widower 0 3(2.027%)

Married 19(79.166%) 54(77.14%)
Unmarried 3(12.5%) 5(7.142%)

Widow 2(8.33%) 11(15.7142)

Far Place
Male

Female 11(19.65%) 45(80.35%) 56
Near Place

Male
Female 16(53.33%) 14(46.66%) 30

122
15.43%

Variable
Total                  

n (285) Total %

191 67.01%

94 32.98%

23(39.65%) 35(60.34%) 58
44.31%

Male

Female

Place of living

Attending Not attending

18(14.75%) 114(93.44%)

Lower class 10 13.16 66 86.84 76 26.67
Lower middle class 0 0 19 100 19 6.67

Middle class 30 25.21 89 74.79 119 41.75
Upper class 14 31.82 30 68.18 44 15.44

Upper middle  class 13 48.15 14 51.85 27 9.47

Illiterates 2 5.41 35 94.59 37 12.98
Primary 16 20.78 61 79.22 77 27.02

Secondary 11 21.57 40 78.43 51 17.89
PUC 8 24.24 25 75.76 33 11.58

Degree 16 27.12 43 72.88 59 20.7
PG 14 50 14 50 28 9.82

%

Education

SES Attending %
Not 

attending
% Total

VARIABLE GROUP n Mean±SD t value p value

Attending 67 121.94±12.03
Not attending 218 119.72±9.90

Attending 67 78.72±9.31
Not attending 218 78.70±10.19

Not attending 218 85.12±14.06

Not attending 218 81.22±10.08

Not attending 218 2.44±0.67

Systolic Blood 
Pressure

1.5226 0.129

Diastolic Blood 
Pressure

0.0104 0.9917

Attending 67 2.53±0.66
1.0152 0.3109

HRR

RHR

6 MWD

Attending

Attending 67 84.06±13.83
-0.5415 0.5886

67 82.72±12.91
0.9457 0.3451

Table 5: Comparison of the Zung Self Rating Depression
Scale, Cardiac Depression Scale, Perceived Stress Scale,
Benefit Score, Barrier Score, ENRICHD Social Support
Scale, Revised Life Orientation Test, Herth Hope Index
Scalescores among theattending and not attending
groups.

Table 2: Comparison of marital status and place of living
in men and women in both attending and not attending
groups under study.

Table  3: Comparison of Socioeconomic Scale and Literacy
rate among attending and non attending groups in the
study.

 stress score, p=0.0791, hope outcome of future,
p=0.6061 and total Barrier score p=0.1965 in
EBBS (with p=<0.05). The Strongest predictor
was the inconvenient location 34.40%, expense
(23.85%), Transportation difficulty (17.43%) and

Table 4: Comparison of physiological variables scores
among attending and not attending groups.

no referral (10.55%). The measuring tools used
in this study were Zung self rating depression
scale, Cardiac depression scale, Perceived
stress scale, Exercise benefit barrier scale, Herth
hope index, Revised life orientation scale,
ENRICHD social support scale, among which
zung self rating depression scale, cardiac
depression scale, showed statistical
significance with p < 0.05 (Table no 5).

Table  6: Barriers for phase 2 cardiac rehabilitation
follow up.

VARIABLE GROUP n Mean±SD t value p value
Attending 67 46.68±10.48

Not attending 218 48.70±11.47
Attending 67 90.78±26.68

Not attending 218 95.00±22.47
Attending 67 23.46±5.86

Not attending 218 22.06±5.65
Attending 67 84.70±14.53

Not attending 218 82.28±12.18
Attending 67 34.96±10.98

Not attending 218 34.86±8.36
Attending 67 117.91±15.60

Not attending 218 115.09±15.61
Attending 67 20.84±5.05

Not attending 218 19.45±10.06
Attending 67 14.04±3.55

Not attending 218 13.79±4.74
Attending 67 33.43±5.27

Not attending 218 33.0±6.21

ZUNG scale 1.3481 0.1787

Cardiac Depression 
Scale

-1.2872 0.1991

Barriers score 0.0772 0.9385

Total score 1.2947 0.1965

Perceived Stress Scale 1.7625 0.0791

Benefit Score 1.3577 0.1756

Herth Hope Index 0.5163 0.6061

ESSI 1.0862 0.2783

LOT-R 0.4004 0.6892

Barriers
Number of 

subjects not 
attending

Percentage

Inconvenient Location 75 34.40%
Expense 52 23.85%

Transportation Difficulty 38 17.43%
No one recommended it 23 10.55%

Not Interested 11 5.04%
Do not like exercise 10 4.50%

Not enough time with family 3 1.37%
Too sick 3 1.37%

Do not feel it useful 3 1.37%
Other health problems 3 1.37%
Frightened of exercise 0 0

DISCUSSION
The present study aimed to identify the barriers
for participation and follow up in cardiac
rehabilitation phase II. The study undertaken
included a total of three hundred (300) subjects
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of which two hundred and eighty five (285) were
screened and fifteen (15) dropouts, the reasons
were inconvenient location, transportation
difficulty from home to cardiac rehabilitation
centre, financial issues, not enough time with
family etc. Although many studies have been
done in the western countries about the barriers
to the follow up and participation, only a few
have been done in India. So the present study
attempts to identify the barrier for follow up and
participation in cardiac rehabilitation phase II.
Old age is one of the main barriers to enrolment
in cardiac rehabilitation. A study demonstrated
that cardiac patients with mean age of 70.3years
did not proceed to phase II cardiac rehabilitation
program, the reasons being physical unfit,
degenerative diseases  or other co-morbidities
[22]. The result of the present study suggested
that the mean age of coronary artery bypass graft
subjects who were attending cardiac
rehabilitation program was 47.16 years and
mean age of those subjects not attending
cardiac rehabilitation was 56.05 years
demonstrating significant difference between
the mean ages in both the groups.
A cross-sectional study investigated gender
difference and suggested that reasons for not
attending the cardiac rehabilitation program in
both men and women were early return to work,
financial burden and hospital readmission and
transportation issues. When compared to both
the genders, hospital readmission was
significant cause for not completing cardiac
rehabilitation when compared to men (6% and
5%) respectively. The author also demonstrated
that key difference in the study was age
difference related to the gender, as men tended
to be more younger than the women, and not
nearing the retirement age [23].  Similarly the
present study demonstrated that mean age of
men attending the cardiac rehabilitation program
was 43.36 years and mean age of women was
50.96 years. Other literature search conducted
by Jackson. L, et al, suggested that the
probability of referral and participation in cardiac
rehabilitation programs was lower for women
as compared to men [24-27]. Married female
patients, old age, obesity, disease severity, other
co-morbidities, role resumptions, led to reduced
adherence to cardiac rehabilitation program in

women as compared to men [28]. The results of
present study demonstrated that 77.14% of
married women among total women subjects
who disagreed to attend cardiac rehabilitation
program due to role resumptions and not having
enough time for family, and 91.891% of married
men among total men subjects disagreed to
attend cardiac rehabilitation program may be
due to family responsibilities, work conflict, time
insufficiency.   A prospective longitudinal study
over a period of six months by Grace, et al.
demonstrated that gender was significantly
associated with anxiety. Compared to men,
women were 1.431 times more likely to have
scores indicative of an anxiety disorder at the
time of hospitalization which may affect the
referral to cardiac rehabilitation program [29].
However, the present study demonstrated that
subjects attending cardiac rehabilitation
program were 1.4 times stressed than not
attending group.
The present study demonstrated that illiteracy
acts as a major barrier for not attending cardiac
rehabilitation program. Among the subjects who
are not attending cardiac rehabilitation program
percentage of illiterate subjects were
higher94.59% (F>M) as compared to post
graduate subjects 50% (M>F). Other study by
Grace, et al. demonstrated that there was also
a significant gender difference in the level of
education where men were more highly
educated than women and the attendance rates
were more in men than women [29]. Similarly
the present study showed the same result
indicating that women do not attend cardiac
rehabilitation program due to lesser qualifi-
cation or lack of awareness.
In the present study there was significant
difference between the socioeconomic classes
among the study subjects. Using Modified
Kuppuswamy scale subjects belonging to middle
class had higher attendance rate as compared
to lower class and upper class subjects. On the
contrary studies have suggested that higher
socioeconomic status were positive predictor for
participation due to knowledge about the
benefits of exercise or higher qualification [30-
32]. A prospective longitudinal study
demonstrated that there was significant
genders difference in family income where men
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had significantly higher annual income when
compared to women. The author also suggested
that family income was the only socio-
demographic variable which was significantly
predictive of attending cardiac rehabilitation,
and has been shown to be a strong indicator of
socioeconomic status [33]. However the present
study did record the family income since it was
assumed that income in the middle class
subjects is lower as compared to upper class
subjects.
Studies have also suggested that farther the
distance from home to cardiac rehabilitation
centre stronger is the association with low
participation and enrolment rates [29]. In the
present study, 161 (83.85%) subjects who lived
at distances beyond 12km disagreed to attend
cardiac rehabilitation program due to
transportation difficulty, inconvenient location,
financial issues and lack of physician’s
endorsement. Among subjects living within the
radius of 12km,  57 (61.29%) subjects disagreed
to attend cardiac rehabilitation program due to
financial issues, lack of physician’s endorse-
ment, not enough time for family, other health
problems, not interested, do not like exercise,
too sick and do not feel useful. A study done by
Grace et al, concluded that inconvenient
location and transportation difficulties were
main reasons for not attending cardiac
rehabilitation program [29].  Noriko E, et al,
suggested that reasons for dropouts from
cardiac rehabilitation program were far distance
from home to hospital was 5.5% which was
highly significant. Therefore, transportation
difficulty with inconvenient location may be main
reasons leading to non-adherence to the cardiac
rehabilitation program [34].
The referrals to cardiac rehabilitation varied
widely across studies from as low as 10-30%
[34,35] to as high as more than 60 % [36,37]
and with cardiologists being one of the health
providers who most often refer the patients for
cardiac rehabilitation program. In the present
study forty two (42) subjects were not referred
to cardiac rehabilitation program. Similar to
above study by Graceet al. demonstrated that
the major reason for subjects not attending
cardiac rehabilitation program was that no one
has recommended it. A significant gender difference

in referral by the physician was seen, relative
to women, men were 1.187 times more likely to
be referred to a cardiac rehabilitation by a
physician or cardiologist due to resumption of
role and not enough time for family [29].  Gender
differences are found to impact cardiac
rehabilitation participation with women having
poorer participation rates than men. Barriers to
women’s participation included lack of financial
resources, transportation difficulties and lack of
social or emotional support [38]. However the
present study demonstrated that there were low
rates of recommendation (10.55%) as there is
lack of awareness about the benefits of cardiac
rehabilitation program.
In the present study it was found that subjects
who are more depressed did not agree to attend
cardiac rehabilitation program. A study done by
J. Hughues, et al, demonstrated that subjects
with higher score of depression on International
Classification of Diseases-9 codes were more
likely attending cardiac rehabilitation program
4.3 times to those without depression;
completing 25-36 sessions of cardiac
rehabilitation program compared subjects
without depression [39]. The difference may be
likely because of individual perceptual
differences. A study done by E. Casey, et al
demonstrated that patients with higher levels
of depressive symptoms using Beck Depression
Inventory scores were 2.2 times less likely to
complete cardiac rehabilitation program
compared to patients without depression [40].
The present study demonstrated that lower the
depression scores on Zung self rating
depression scale and Cardiac depression scale
higher is the attendance rate.
Higher the exercise benefit score with lower
barrier score predicts the patient attending the
cardiac rehabilitation programme [41]. However,
in the present study the mean exercise benefit
score demonstrated by the subjects attending
cardiac rehabilitation program was 84.70 which
may be due to previous knowledge about
benefits of exercise, liking towards the exercise,
although the mean exercise barrier score was
34.96 of subjects who were not attending cardiac
rehabilitation program may be due to dislike for
exercise, financial constraints and insufficient
time for family.
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It has been observed that relative to men,
women were 1.431 times more likely to have
scores indicative of an anxiety disorder at the
time of hospitalization [29]. Another study
demonstrated that subjects attending cardiac
rehabilitation program, have shown higher
mental health component scores on mental
component of SF-36 [42]. Contrary, present study
demonstrated that higher the stress perceived
by the subject higher the attendance rate.
However when compared to attending and not
attending groups using perceived stress scale,
it did not show any statistical significance.
Lack of social support leads to the poor outcome
of cardiac rehabilitation program [42-43].
Another study by Sherry L. Grace, et al, suggested
that, spouse support, support from children and
family support show a positive effect of cardiac
rehabilitation participation [29], similar to the
present study.
Schiener and Carver stated that optimism was a
stable form of personality characteristic and
individual level of optimism influences his/her
behavior which has consequences on quality of
life [45]. The present study administered revised
life orientation scale for finding out how many
individuals were optimistic. Greater self efficacy
was significantly predictive of cardiac
rehabilitation participation in the subject.
However, the present study demonstrated
similar results with respondent rates being low
which is statistically insignificant. There are few
large randomized controlled trials of such design
that have investigated the beneficial effect of
cardiac rehabilitation program on quality of life
[46-48]. Stahle et al found that, in elderly patients
with recent acute coronary events, quality of life
was more improved with cardiac rehabilitation
program than without it. This result was
supported by Dugmore et al, who reported
higher quality of life scores and psychological
profiles in those who underwent cardiac
rehabilitation program than in those who did not.
It may be inferred that the reasons for the
improvement in quality of life by cardiac
rehabilitation program is multifactorial. The
positive impact of aerobic training on physical
fitness and exercise capacity has been well
reported. Both the gain in physical functioning
and the psychological support provided by

rehabilitation specialists and family members
are likely contributing factors [50].
To conclude, the present study has demonstra-
ted that the significant barriers for cardiac
rehabilitation program phase II participation and
follow up were  inconvenient location,
transportation difficulty, financial issues, no
recommendations for cardiac rehabilitation
program, not interested in exercise, do not like
in exercise, not enough time with family, too sick,
do not find exercise useful and other health co-
morbidities like unable or pain during walking
or travelling to cardiac rehabilitation centers,
mental health issues, etc.In our present some
variables did not show any statistically
significant difference such as smoking history,
body mass index, systolic blood pressure,
diastolic blood pressure, resting heart rate, heart
rate reserve, six minute walk test which may be
due to onetime recording.

CONCLUSION

ACKNOWLEDGEMENTS

Conflicts of interest: Declared
REFERENCES

The present study concluded that inconvenient
location, transportation difficulty, expense, no
recommendation to cardiac rehabilitation, socio-
economic status, education, and age were the
major barriers for not attending cardiac reha-
bilitation phase II program, after coronary
artery bypass graft. In addition, the results also
showed that perception of individual concern-
ing benefits and barriers to participate in exer-
cise, dislike towards exercise, poor life orienta-
tion and quality of life in subjects after coro-
nary artery bypass graft were also risk factors
for not attending cardiac rehabilitation phase II
program.

The authors would like to thank all the study
subjects who voluntarily participated in this
study.

[1].  World Health Organization. The top 10 causes of
death [serial online] 20 June 2013 [cited Jan 2016]
Avai lable from: URL: http://www.who.int/
mediacentre/factsheets/fs317/en/

[2].  O’Sullivan SB,  Schmitz TJ. In “Heart Disease”-pg
589. In Textbook of Physical Rehabilitation. New
Delhi: Jaypee Brothers Medical Publishers LTD; 5th

edition. 2009.

Renu B. Pattanshetty, Radhika Chintamani, Saviola Ribeiro. PHASE II CARDIAC REHABILITATION PROGRAM- BARRIERS TO FOLLOW UP
AND PARTICIPATION: A CROSS-SECTIONAL STUDY.

http://www.who.int/


Int J Physiother Res 2016;4(3):1489-97.     ISSN 2321-1822 1496

[3].  Pagidipati NJ and Gaziano TA. Estimating deaths
from cardiovascular disease: a review of global
methodologies of mortality measurement.
Circulation 2013; 127(6):749-56.

[4].   Leeder S, Raymond S, Greenberg H. A Race against
Time: The challenge of Cardiovascular Disease in
Developing Economies. 2004. Columbia University,
New York City New York.

[5].   Mehta PJ,  Golwalla A. Cardiovascular System. Dr.
Shilpa Pradip Mehta Mumbai.20th ed. Practical
Medicine; 2013.

[6].     Libby P, Theroux P, MD. Pathophysiology of Coronary
Artery Disease. Basic Sciences for Clinicians.
Circulation: 2005; 111. pp 3481-3488.

[7].     Tripathi KD. Cardiovascular Drugs. Jaypee Brothers
Medical Publishers Ltd. 6th ed. Essentials of Medical
Pharmacology; 2006.

[8].   Sherman DL, Ryan TJ. Coronary angioplasty versus
bypass grafting cost benefits consideration. Med
Clin North Am; 1995 Sept; 79(5):1085-95

[9].  Ellen A, Hillegss &William Temes; Therapeutic
Interventions in Cardiac Rehabil itation and
prevention; Essentials of cardiopulmonary physical
therapy 2nd ed. p.677,682.

[10]. Brannon F, Foley M,  Starr J, Saul L. Overview of
Cardiac Rehabilitation.3rd ed. Cardiopulmonary
Rehabilitation: Basic theory and application. p.1

[11]. O’Connor GT, Buring JE, Yusef S, et al. An overview
of randomized trials of rehabilitation with exercise
after myocardial infarction. Circulation 1989;
80:234–44.

[12]. Oldridge NB, Guyatt G, Fischer M, et al. Cardiac
rehabil itation after myocardial infarction:
combined experience of randomized clinical trials.
JAMA 1988; 260:945–50.

[13]. Ades PA, Green NM, Coello CE. Effects of exercise
and cardiac rehabilitation on cardiovascular
outcomes. Cardiol Clin 2003; 21:435-48.

[14]. Daly J, Sindone AP, Thompson DR, et al. Barriers to
participation in and adherence to cardiac
rehabilitation programs: a critical literature review.
Prog Cardiovasc Nurs 2002; 17:8-17.

[15].Scott IA, Lindsay KA, Harden HE. Utilization of
outpatient cardiac rehabilitation in Queensland.
Med J Aust 2003; 179:431- 5.

[16]. Cardiac Care Network of Ontario [Home page on
the Internet]. The Ontario cardiac rehabilitation
pilot project-report and recommendations.
September 2002; [cited 2016 Jan 8]. Available from
h t t p : / / w w w . c c n . o n . c a / r e h a b p u b l i c /
ocrppresources.html.

[17]. Grace S, Abbey S,  Shnek Z, Jane Irvine, Franche R,
Donna E. Stewart. Cardiac rehabilitation II: referral
and participation. Hosp Psychiatry 2002; 24:127 -
34.

[18].Missik E. Women and cardiac rehabilitation:
accessibility issues and policy recommendations.
Rehabil Nurs 2001; 26:141-7.

[19]. Plach SK. Women and cardiac rehabilitation after
heart surgery: patterns of referral and adherence.
Rehabil Nurs 2002; 27:104- 9.

[20]. Scott LA, Ben Or K, Allen JK. Why are women missing
from outpatient cardiac rehabilitation programs?
A review of multilevel factors affecting referral,
enrollment, and completion. J Womens Health
2002;11:773-91.

[21].Wenger N, Froelicher E, Smith L. Cardiac
Rehabilitation as secondary prevention. Clinical
Practice Guideline 96-0673 1995; Rockville: US,
Department of Health and Human Services, Public
Health Service, Agency for Health Care Policy and
Research and National Heart, Lung and blood
institute.

[22].YMW Mak, WK Chan, CSS Yue. Barriers to
participation in phase II cardiac rehabilitation
program. Hong Kong Med J 2005;11:472-5

[23]. Green P, McNamara M, Oser C, Vella C. Factors
Associated with Non-Completion of Cardiac
Rehabil itation-Men Vs. Women. Journal of
Cardiopulmonary Rehabilitation and Prevention.
2014; 34:284.

[24]. Richardson LA, Buckenmeyer PJ, Bauman BD, et al.
Contemporary cardiac rehabilitation: patient
characteristics and temporal trends over the past
decade. J Cardiopulm Rehabil 2000; 20:57–64.

[25]. King KM, Humen DP, Smith HL, et al. Psychosocial
components of cardiac recovery and rehabilitation
attendance. Heart 2001; 85:290–8.

[26]. Evenson KR, Rosamond WD, Luepker RV. Predictors
of outpatient cardiac rehabilitation utilization: the
Minnesota heart survey registry. J Cardiopulm
Rehabil 1998;18:192–8.

[27]. Halm M, Penque S, Doll N, et al. Women and cardiac
rehabilitation: referral and compliance patterns. J
Cardiovasc Nurs 1999; 13:83–92.

[28].  L Jackson, J Leclerc, Y Erskine, W Linden. Getting the
most out of cardiac rehabilitation: a review of
referral and adherence predictors. Vancouver BC,
Canada; Heart 2005; 91:10-14.

[29]. Grace SL, Susan E. Abbey, Zachary M. Shnek, Jane
Irvine, Renee-Louise Franche, Donna E. Stewart.
Cardiac rehabilitation II: referral and participation.
Hosp Psychiatry 2002;24:127-34.

[30]. Harlan WR, Sandler SA, Lee KL, et al. Importance of
baseline functional and socioeconomic factors for
participation in cardiac rehabilitation. Am J
Cardiol 1995; 76:36–9.

[31].Johnson JE, Weinert C, Richardson JK. Rural
residents use of cardiac rehabil itation
programmes. Public Health Nurs 2001; 15(4):288–
96.

[32].Ades PA, Walmann ML, Polk DM, et al. Referral
patterns and exercise response in the rehabilitation
of female coronary patients aged >62 years. Am J
Cardiol 1992; 69:1422–5.

[33]. Sacker A,Firth D, Fitzpatrick R, Lynch KL, Bartley M.
Comparing health inequality in men and women:
prospective study of mortality 1986-96. British
Medical Journal 2000;320(7245):1303-10.

[34]. Blackburn GG, Foody JM, Sprecher DL, et al. Cardiac
rehabilitation participation patterns in a large,
tertiary care center: evidence for selection bias. J

Renu B. Pattanshetty, Radhika Chintamani, Saviola Ribeiro. PHASE II CARDIAC REHABILITATION PROGRAM- BARRIERS TO FOLLOW UP
AND PARTICIPATION: A CROSS-SECTIONAL STUDY.



Int J Physiother Res 2016;4(3):1489-97.     ISSN 2321-1822 1497

[43]. Eaker E. Psychosocial risk factors for coronary
artery disease in women. Cardiology Clinics 1998;
16(1):103-11.

[44].Orth-Gomer. International epidemiological
evidence for a relationship between social support
and cardiovascular disease. In: Shumaker SA,
Czajkowski SM, editors. Social support and
cardiovascular disease. New York: Plenum Press,
1994. pp.97-17.

[45]. Scheier, M.F., et al, Journal of Personality and Social
Psychology. Distinguishing optimism from
neurotism (and trait anxiety, self mastery and self
esteem): a reevaluation of the Life Orientation Test.
J Pers Soc Psychol. 1994; 67:1063-1078.

[46]. Oldridge N, Guyatt G, Jones N, et al. Effects on quality
of life with comprehensive rehabilitation after
acute myocardial infarction. Am J Cardiol 1991;
67:1084-89.

[47]. Dugmore LD, Tipson RJ, Phillips MH, et al. Changes
in cardio respiratory fitness, psychological
wellbeing, quality of life, and vocational status
following a 12 month cardiac exercise
rehabilitation program. Heart 1999; 81:359-66.

[48]. Stahle A, Mattsson E, Ryden L, Unden A, Nordlander
R. Improved physical fitness and quality of life
following training of elderly patients after acute
coronary events. A 1 year follow-up randomized
controlled study. Eur Heart J 1999; 20:1475-84.

[49].  Yu C-M, Lau C-P, Chau J, McGhee S, Kong S-L, Cheung
BM-Y, Li  LS-W. A short course of cardiac
rehabilitation program is highly cost effective in
improving long-term quality of life in patients with
recent myocardial infarction or percutaneous
coronary intervention. Arch Phys Med Rehabil 2004;
85:1915-22.

         Cardiopulm Rehabil 2000;20: 189-95.
[35].Barber K, Stommel M, Kroll J, et al. Cardiac

rehabilitation for community-based patients with
myocardial infarction: factors predicting discharge
recommendation and participation. J Clin
Epidemiol 2001; 54:1025-30.

[36]. Spenser FA, Salami B, Yarzebski J, et al, Temporal
trends and associated factors of inpatient cardiac
rehabilitation in patients with acute myocardial
infarction: a community-wide prespective. J
Cardiopulm Rehabil 2001;m21:377-84.

[37]. Grace SL, Evindar A, Kung T, et al. Increasing access
to cardiac rehabilitation: automatic referral to the
program nearest home. J Cardiopulm Rehabil 2004;
24:171 -4.

[38].Sanderson BK, Bittner V. Women in cardiac
rehabilitation: outcomes and identifying risk for
dropout. Am Heart Journal. 2005; 150:1052-8.

[39]. Joel H, Emily G, Mary A, Richard A, Melissa D.
Depression and cardiac rehabilitation attendance
by Medicare beneficiaries after hospitalization for
myocardial infaction. Journal of Cardiopulmonary
Rehabilitation and Prevention.2014; 34:284.

[40]. Casey E, Joel W. Hughes, Donna Waechter, Richard
Josephson, James Rosneck. Depression predicts
failure to complete phase II cardiac rehabilitation.
J Behav Med (2008) 31:421-31

[41]. Grace S, Gravely-Witte, Brual J, Monette G, Suskin
N, Higginson L, Alter DA, Stewart DE. Contribution
of patient and physician factors to cardiac
rehabilitation enrollment: a prospective multilevel
study. European Journal of Cardiovascular
Prevention & Research. 2008 Oct 1; 15(5):548-56.

[42]. Bernadine M. Pinto, Shira I.Dunsiger, Nancy Farrell,
Bess H. Marcus and John F. Todaro. Psychosocial
Outcomes of an Exercise Maintenance Intervention
After Phase II Cardiac Rehabilitation. J Cardiopulm
rehabil prev.2013 March; 33(2):91-98.

How to cite this article:
Renu B. Pattanshetty, Radhika Chintamani, Saviola Ribeiro. PHASE II
CARDIAC REHABILITATION PROGRAM- BARRIERS TO FOLLOW UP AND
PARTICIPATION: A CROSS-SECTIONAL STUDY. Int J Physiother Res
2016;4(3):1489-1497. DOI: 10.16965/ijpr.2016.114

Renu B. Pattanshetty, Radhika Chintamani, Saviola Ribeiro. PHASE II CARDIAC REHABILITATION PROGRAM- BARRIERS TO FOLLOW UP
AND PARTICIPATION: A CROSS-SECTIONAL STUDY.



Int J Physiother Res 2016;4(4):1583-88.     ISSN 2321-1822 1583

Original Research Article

SCREENING FOR OBSTRUCTIVE SLEEP APNOEA USING MODIFIED
BERLIN QUESTIONNAIRE, STOP-BANG QUESTIONNAIRE AND
ANTHROPOMETRIC MEASUREMENTS IN PATIENTS VISITING
VARIOUS OPDs IN A TERTIARY CARE SET-UP
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Background and Objective: Obstructive sleep apnoea is characterized by repetitive interruption of ventilation
during sleep due to collapse of the pharyngeal airway leading to intermittent hypoxia, sleep fragmentation and
is also associated with atherosclerosis, initiation and progression of cardiovascular disease. Obesity has
shown to be a major predisposing factor for OSA. Anthropometric measurements have shown to be a risk factor
for OSA. Though, sagittal abdominal diameter (SAD) has been proposed as the valid measurement of the visceral
fat mass and cardio-metabolic risk. There is dearth in literature suggesting SAD as a risk factor for OSA. Hence,
this study was taken up to investigate the same.
Materials and Methods: This pilot study was conducted on 50 subjects including both males and females.
Demographic data along with the anthropometric measurements like waist circumference, hip circumference,
waist hip ratio, waist-height ratio, thigh circumference and sagittal abdominal diameter were measured after
which the subjects were administered with STOP-BANG questionnaire and Modified Berlin questionnaire.
Results: The results have shown to have a positive correlation between sagittal abdominal diameter and STOP-
BANG questionnaire(r=0.13) and modified berlin questionnaire(r=0.038). There is weak positive correlation
between neck length and STOP-BANG questionnaire(r=0.038) and modified berlin questionnaire(r=0.002).
Conclusion: This pilot study suggests that sagittal abdominal diameter and neck length may also be considered
as a novel risk factor for diagnosis of obstructive sleep apnea (OSA) in larger population.
KEY WORDS: Obstructive Sleep Apnoea, Waist-Height Ratio, Neck Length, Sagittal Abdominal Diameter, STOP-
BANG Questionnaire, Modified Berlin Questionnaire.
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of ventilation during sleep due to collapse of
the pharyngeal airway [1]. Obstructive sleep
apnoea (OSA) further leads to intermittent
hypoxia, and sleep fragmentation. In addition,

Obstructive sleep apnoea (OSA) is a condition
that is characterized by repetitive interruption
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The prevalence of OSA in obese or severely
obese patients is nearly twice that of normal-
weight adults. Furthermore, patients with mild
OSA who gain 10% of their baseline weight are
at a six fold-increased risk of progression of OSA,
and an equivalent weight loss can result in a
more than 20% improvement in OSA severity
[13].
Anthropometric Measurements which includes
waist-to-height ratio,  which is a rapid and
effective global indicator for health risks of
obesity and is a better obesity index than Body
Mass Index, and waist-to-hip ratio for predicting
diabetes, hypertension and lipidemia [14].
Sagittal Abdominal Diameter has been proposed
as the valid measurement of the visceral fat
mass and cardio metabolic risk [15]. Among the
other anthropometric measurements, neck
circumference has been suggested to be
predictive risk factor for obstructive sleep
apnoea. An increased neck circumference has
shown as a better sign for obstructive sleep
apnoea than other clinical indicies and also has
shown to be 77% sensitive and 82% specific for
Obstructive Sleep apnoea in patients referred
to sleep clinic [16,17].
The musculoskeletal disorders like rheumatic
disorders, osteoarthritis, fibromyalgia,
ankylosing spondylitis also shares a correlation
with OSA. In general, there is reduced sleep
efficiency accompanied by increased periods of
wakefulness during the night [18].
The STOP – BANG questionnaire is a concise and
easy to- use screening tool for OSA. It has been
developed and validated in surgical patients at
preoperative clinics. Combined with body mass
index, age, neck size, and gender, it had a high
sensitivity, especially for patients with moderate
to severe OSA [19]. The Modified Berlin
questionnaire is a screening tool used widely
used to determine the prevalence of OSA [20].
Early screening and detection of OSA may help
in aiding treatment on the future development
of vascular disease, renal failure, stroke and
heart failure. Since there are studies to suggest
various anthropometric measurements as
predictors of obesity and other metabolic
diseases, however no studies suggest
anthrop-ometric measurements except neck
circumference as a risk factor for Obstructive

it also leads to increased hormonal fluctuations
leading to an increased risk of hypertension,
insulin resistance, heart attack, stroke and
metabolic syndrome [2]. Sleep-disordered
breathing (SDB) has been strongly associated
with insulin resistance and glucose intolerance,
and is frequently found in people with type 2
diabetes. SDB not only causes poor sleep quality
and daytime sleepiness, but has clinical
consequences, including hypertension and
increased risk of cardiovascular disease [3].
Studies indicate that obstructive sleep apnea is
also associated with atherosclerosis and
initiation and progression of cardiovascular
disease [4,5].
Obstructive Sleep Apnoea Syndrome (OSAS) has
shown to have a causative role in hypertension
[6,7]. OSAS was listed as one among the
identifiable causes of hypertension, and its
screening is justified in clinical practice [8]. A
number of studies have reported a high
prevalence of hypertension in OSA patient
populations as well as high levels of OSA in
hypertensive cohorts. The etiologic association
between OSA and hypertension has been
somewhat blurred because of the confounding
effect of obesity as well as other comorbidities
that characterize both patients with
hypertension and patients with OSA. The Sleep
Heart Health Study suggested that the presence
of OSA is independently associated with an
increased risk for hypertension. There appears
to be a dose–response relationship that
associates increasing sleep apnoea severity with
higher blood pressure levels [9]. Wisconsin sleep
cohort study has shown an association between
sleep disordered breathing and hypertension and
found likely to be a risk factor for hypertension
and consequent cardiovascular morbidity in
general population [10]. There are claims of a
very high incidence of OSAS in COPD patients.
COPD and OSAS are independent risk factors for
cardiovascular events and their coexistence in
overlap syndrome probably increases this risk
[11].
Obesity predisposes and potentiates OSA.
Recent estimates suggest that 60% of the adult
population in industrialized countries is
overweight (BMI > 25 kg/m2) and at least 30%
is obese (BMI > 30 kg/m2) [12].
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Sleep Apnoea. Hence, this pilot study was
conducted to find out if other anthropometric
measurements like SAD (sagittal abdominal
diameter) could be used as a predictor of risk
factor for Obstructive Sleep Apnoea.

MATERIALS AND METHODS

This pilot observational (cross-sectional) study
with non-probability sampling method was
conducted on adult male and female subjects
visiting physiotherapy, respiratory and medicine
OPD’s and executive health check-up center at
tertiary health care center. It was a 3 months
study ranging from November2014- January2015.
Inclusion criteria: (1) All adult subjects visiting
Physiotherapy, Respiratory and Medicine OPDs
and executive health check-up center (2)
Educated subjects, who can understand English
language and follow Questionnaire were
included in the study.
Exclusion criteria: (1) Subjects not able to
stand/ non-ambulatory (2) Subjects not willing
to participate (3) or patients with psychological
illness were excluded from study.
Procedure: Ethical clearance was obtained from
Institutional Ethical Committee prior to the
commencement of the study. The purpose of the
study was explained and a written informed
consent was obtained from all the subjects. All
subjects were screened based on the inclusion
and exclusion criteria prior to their enrolment
into the study. A total of 64 subjects were
screened for the study out of which 62 subjects
agreed to participate and data was collected

from 50 subjects. There were 12 dropouts out
of which 05 gave the informed consent but did
not agree to fill the questionnaire and 07 did
not agree for anthropometric measurements.
Demographic data of all the subjects was noted
along with the physiological parameters like
blood pressure, respiratory rate and pulse rate
(BP, RR, PR) which was measured using a digital
monitor by the therapist (Figure 1).
Anthropometric Profile:  Body weight of all
subjects was recorded in erect position without
shoes and wearing only light indoor clothes, with
a bathroom weighing scale. Height was
measured to the nearest 1 cm and body mass
index (BMI) was calculated as body weight/
height2 (kg/m2).
The circumferences (cms) were verified with the
aid of non-elastic measuring tape.Waist
circumference was measured midway between
the lower rib cage margin and the anterior
superior iliac spine. The reading was taken at
the end of a normal exhalation. Hip
circumference was measured at the maximum
circumference of the buttocks, the subject
standing with feet placed together and waist-
hip ratio (WHR) was calculated. A waist-to-hip
ratio (WHR) was composed by dividing the waist
circumference by the hip circumference. The
reading was taken to the nearest millimeter.
Neck circumference (NC) was measured at the
level of cricothyroid membrane using a non-
elastic measuring tape.  A height-corrected
measure for NC, percentage predicted neck
circumference (PPNC) was computed using the
formula, PPNC = (1000 x NC)/ (0.55 H+310).16

Neck length (NL) was measured from occipital
tubercle to the vertebra prominens.Thigh
circumference was measured, by positioning the
tape horizontally at the midpoint between the
inguinal fold and the proximal border of the
patella, while maintaining a slight flexion of the
knee.  SAD was measured on subjects in standing
or supine position. Two rulers were used to
measure abdominal height in which one ruler
will be placed on the posterior aspect and other
was placed on the highest abdominal height
parallel to each other and the distance was
measured. Peak expiratory flow rate as a
measure of pulmonary function test was also

Fig. 1: Study flow chart of the study.



Int J Physiother Res 2016;4(4):1583-88.     ISSN 2321-1822 1586

Renu B. Pattanshetty, Ceona Chopde. SCREENING FOR OBSTRUCTIVE SLEEP APNOEA USING MODIFIED BERLIN QUESTIONNAIRE, STOP-
BANG QUESTIONNAIRE AND ANTHRO-POMETRIC MEASUREMENTS IN PATIENTS VISITING VARIOUS OPDs IN A TERTIARY CARE SET- UP.

measured using a Wright’s Peak flow meter. All
subjects were examined on a conventional, clinic
examining table.  After taking all the anthropo-
metric measurements, then the subjects were
administered with STOP-BANG questionnaire
and modified berlin questionnaire.
Statistical analysis:
Statistical analysis for the present study was
done manually as well as using statistical
package of social sciences (SPSS) version 21 so
as to verify the results obtained. Nominal data
of the patient’s including demographic data i.e.
age, gender, BMI, height, weight distribution
were analyzed using mean and standard
deviation and percentage distribution.
Correlation co-efficient was used to find the
strength of association between numerical
variables i.e. anthropo-metric measurements
and STOP-BANG questionnaire and Modified
Berlin questionnaire.

RESULTS

A total of 50 subjects were included in the
studyamong which males were 34(68%) and
females 16(32%) with a mean age 47.2±14.6
years (Table 1). This pilot study demonstrated a
strong positive correlation between waist-hip
ratio and STOP-BANG questionnaire(r=0.0024),
neck length and STOP-BANG questionnaire
(r=0.038), BMI and modified berlin questionnaire
(r=0.037), waist-hip ratio and modified berlin
questionnaire (r=0.001), neck length and
modified berlin questionnaire(r=0.002), neck
circumference and modified berlin questionnaire
(r=0.008), sagittal abdominal diameter and
modified berlin questionnaire(r=0.038). There
was a weak positive correlation between
anthropometric measurements like BMI (r=0.13),
neck circumference (r=0.13) and sagittal
abdominal diameter(r=0.131) with STOP-BANG
questio-nnaire (Table 2&3).

Table 1: Demographic data.

Gender Total
Male 34

female 16

Mean ± SD

Age
47.2 ± 14.6

50

Table 2: Association between anthropometric measurement and STOP-BANG questionnaire.

Table 3: Association between anthropometric measurement and Modified Berlin questionnaire.

11± 1.16 3.08± 1.60

Variables BMI Waist Hip 
Ratio

STOP-BANG

37.66± 3.99 3.08± 1.60 28± 4 3.08± 1.60

0.131 0.13

STOP-BANG STOP-BANG STOP-BANG STOP-BANG

Correlation              
(r value)

0.13 0.0024 0.038

Neck 
Length

Neck Circu 
mference

Saggital 
Abdominal 
Diameter

Mean±SD 24.91± 3.93 3.08± 1.60 0.88± 0.07 3.08± 1.60

Variables BMI
Modified Berlin 
Questionnaire

Waist Hip 
Ratio

Modified Berlin 
Questionnaire

Neck 
length

Modified Berlin 
Questionnaire

Neck 
circumference

Modified Berlin 
Questionnaire

Saggital 
abdominal 
diameter

Modified Berlin 
Questionnaire

Mean±SD

Correlation  (r 
value)

37.66± 3.99 0.3± 0.5 28± 4 0.3± 0.5

0.037 0.001 0.002 0.008 0.038

24.91± 3.93 0.3± 0.5 0.88± 0.07 0.3± 0.5 11± 1.16 0.3± 0.5

DISCUSSION predictor of coronary risk factor [21]. Adult
height is also an important anthropometric
measure and can estimate for diabetes and
hypertension in a population with low birth
weight as short stature is related to low birth
weight and undernutrition in early life that
predisposes to diabetes and cardiovascular risk.
So waist circumference and adult height is an

The present study was conducted to examine
the correlation between new anthropometric
measurements such as neck length (NL), sagittal
abdominal diameter (SAD) and OSA using STOP-
BANG and modified Berlin questionnaires as a
predictive factor of OSA. Waist circumference
was found to be important and one of the modest



Int J Physiother Res 2016;4(4):1583-88.     ISSN 2321-1822 1587

Renu B. Pattanshetty, Ceona Chopde. SCREENING FOR OBSTRUCTIVE SLEEP APNOEA USING MODIFIED BERLIN QUESTIONNAIRE, STOP-
BANG QUESTIONNAIRE AND ANTHRO-POMETRIC MEASUREMENTS IN PATIENTS VISITING VARIOUS OPDs IN A TERTIARY CARE SET- UP.

important factor and together in a variable it is
taken as waist-to-height ratio (WHtR) which is
a better index for metabolic diseases [22,23].
However, in the present study, WHtR is being
used as a predictor of OSA. The prevalence of
diabetes and hypertension increased
significantly with higher quintiles of BMI, WHR
and WHtR [14]. Body mass index (BMI) has been
widely accepted as a simple and the most
practical measure of fatness in clinical and
epidemiological surveys, even though it doesn’t
distinguish fat from lean body mass [24]. A study
has shown a correlation between BMI and OSA,
as OSA is associated with both Growth hormone
excess (GH) and severe GH deficiency but obese
adults have markedly suppressed GH secretion.
However, the present study has shown to have
a strong positive correlation of BMI and OSA
when compared modified berlin questionnaire.
Obesity is recognized as an independent factor
for the development of the cardiovascular
diseases. Obesity implies increased body weight
due to the enlargement of the adipose tissue to
the extent that impairs health [15]. Abdominal
(central) obesity is associated with dyslipida-
emia, impaired fasting glucose, insulin
resistance and hypertension, which result in
increased risk of cardio- and cerebrovascular
diseases [25]. Among all the other anthropo-
metric measurements, sagittal abdominal
diameter is an important factor in prediction of
glucose intolerance and insulin resistance and
also correlates with atherogenic lipid profile and
inflammatory and prothrombotic markers. In a
study it has shown to have a strong correlation
between the central (abdominal) type of obesity
and the cardiovascular and metabolic diseases
and therefore sagittal abdominal diameter is
shown to be a valid measurement of the visceral
fat mass and cardio metabolic risk level [15].
However, the present study demonstrated that
sagittal abdominal diameter (SAD) have shown
to have a strong correlation with the modified
Berlin questionnaire.
Upper-body fat distribution is related to
increased cardio-vascular disease risk and neck
skinfold or neck circumference. Free-fatty acid
release from upper-body subcutaneous fat was
larger than that from lower-body subcutaneous
fat. Neck circumference has been suggested to

be more predictive of obstructive sleep apnoea
(OSA) than general obesity. The study suggests
that OSA severity is more significantly correlated
with sagittal abdominal diameter (SAD) than neck
circumference [25,26]. Similar study was been
done and reported that OSA severity is more
significantly correlated with fat accumulation of
the intra-abdominal region than of the neck
region.
Another study, where validation of modified
Berlin questionnaire (á= 0.86-0.92) was done to
identify patients at risk for obstructive sleep
apnoea syndrome. The questionnaire was
validated to use in the western population to
determine the risk of OSA but with certain
modifications it is used in Indian setting and is
termed as modified Berlin questionnaire [20].
However, in the present study anthropometric
measurements has shown to have a strong
correlation with modified Berlin questionnaire.
Having a symptom-based questionnaire with
good predictive ability will avoid unnecessary
sleep studies in the subjects who are not at high
risk for having OSA.

CONCLUSION

The present pilot study suggests that sagittal
abdominal diameter and neck length has shown
a strong positive correlation with modified berlin
questionnaire and may also be considered as a
novel risk factor along with other gold standard
anthropometric measurements like body mass
index (BMI), waist-hip ratio (WHR) and neck
circumference (NC) for diagnosis of OSA
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a reduction of cardiac output and result in an impairment of blood 
supply to the muscles. Lung volume loss caused by disease or/and as 
a sequel of treatment may alter ventilation-perfusion ratio causing 
impairment in blood oxygenation. All these factors contribute to 
reduction in oxygen delivery to the cells and limit the availability of 
oxygen for utilization in the synthesis of ATP at the mitochondrial 
crests. Therefore, cells obtain energy through anaerobic glycolysis 
producing less ATP with lactic acid as its end product. Lactic acid 
accumulation in the cells decreases intracellular and interstitial pH 
leading to additional metabolic stress. The combined burden of long 
lasting increase in heart rate and respiratory work, less effective 
energy production and metabolic acidosis can lead to tiredness, 
reduced stamina and inability to carry out intense physical effort [14]. 

It has been shown that sedentary patients with breast cancer, have 
reduced exercise tolerance and report higher degrees of fatigue during 
cancer treatment than more physically fit patients [15]. However, a 
consistent decrease in the amount of daily activity over the lengthy 
period of cancer treatment may lead to a reduced tolerance for 
normal activity and may develop high levels of fatigue [16].

Hence, the aim of this study was to explore the role of 
physiotherapy among cancer survivors experiencing cancer-
related fatigue. Literature searches were performed using electronic 
databases including Medline, Cochrane, Highwire Press and Pubmed 
using key words “ cancer-related fatigue”, “physical activity”, “aerobic 
training”, “taichi”, “cancer survivors” and “resistance training”.

Screening and assessment for cancer-related fati-
gue

Recent advances in cancer screening and treatment have resulted 
in an expanding number of cancer survivors. A majority of patients 
experience some levels of fatigue during their course of treatment; 
however, approximately 30% of patients endure persistent fatigue 
for a number of years after treatment [17,18]. Patients with cancer 
can easily and reliably rate their fatigue and its severity on a simple 

Introduction
Fatigue is one of the most common problems experienced by 

cancer patients [1]. Fatigue is a normal and necessary instrument of 
physiologic self-regulation and protects the body from exaggerated or 
harmful efforts. It becomes pathologic when it appears during normal 
activities and does not improve after rest [2]. It is one of the most 
prevalent symptoms of cancer patients receiving radiation therapy, 
cytotoxic chemotherapy or biological response modifiers [3-6]. It was 
reported that 75% of patients with various solid tumors (in which 
48 of 95 had metastatic disease) had significantly increased fatigue 
score when compared with control population [7]. Also, individuals 
who survive cancer, report fatigue as a problem, months to years 
after treatment ends [8]. Hence, cancer-related fatigue is defined as 
a persistent, subjective sense of tiredness related to cancer or cancer 
treatment that interferes with usual functioning [9,10], can be in 
terms of perceived energy, mental capacity and psychological status 
[11,12].

The specific causes that are involved in the development 
of cancer-related fatigue are not completely known. However, 
physiological factors that may cause fatigue include anaemia, cancer 
therapy, cachexia, tumour burden and the release of cytokines. 
Psychological factors like anxiety, depression, difficulty sleeping has 
also shown to play an important role and low degrees of physical 
functioning [13]. Fatigue is inversely associated with activity level 
and functional capacity. Physical fatigue also results from alterations 
in the aerobic and anaerobic pathways caused by cancer treatment. In 
aerobic pathways, several functional and anatomic changes occur due 
to cancer treatment and hence affect the oxygen supply to the cells. 
Alteration of the bronchial tree, lung and plasma volume, pulmonary 
perfusion, alveolar surface, heart function, red blood cell (RBC) count 
and concentration of oxidative enzyme in muscle cells, reduces oxygen 
transport. Chemotherapy can damage bone marrow and impairs the 
production of RBCs. The anaemia caused by such treatments decrease 
the oxygen supply to the cells. Cardiotoxic cytostatic agents may cause 
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Abstract

Cancer-related fatigue is one of the most common problems experienced by 70% of cancer patients 
during and after chemotherapy and radiotherapy. Psychological problems like depression, anxiety 
and mood variations follow the diagnosis of cancer and subsequent treatment with chemotherapy. 

The incidence of psychologic problems is found to be greater when cancer is associated with activity 
limitations. Psychological problems such as fatigue, anxiety and depression are assessed using 
unidimensional and multi-item unidimensional tools. Clinical trials have shown that physical activity in 
the form of brisk walking is beneficial in minimizing the effect of psychological effects by reducing the 
fatigue levels, depression, anxiety and enhancing the quality of life in cancer survivors.
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numeric scale ranging from 0-10 (0-no fatigue; 10-worst fatigue 
imaginable), mild fatigue is indicated as a score of 1-3, moderate 
fatigue as 4-6 and severe fatigue as 7-10 [19,20]. Patients who report 
moderate to severe fatigue should undergo a comprehensive and 
focused assessment. There are unidimensional and multidimensional 
tools to assess/ measure cancer-related fatigue. 

The unidimensional tools for screening include, Symptom 
Distress Scale devised by McCorkle and Quint-Benoliel which is 
a single-item measure of fatigue and is simple to administer [21]. 
Rotterdam Symptom Checklist devised by de Haes et al., has shown 
to measure distress. It is a single-item measure which is well validated 
for cancer patients [22]. Another tool to measure quality of life (QOL) 
is European Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire (EORTC QOL-C30) which is a 30-
item QOL questionnaire with 3 items related to fatigue and measures 
symptom intensity during past week with internal consistency of 
α= 0.54-0.86 and is validated in cancer population [23]. Medical 
Outcomes Study 36-item short form health survey devised by Mc 
Horney et al., is a 4-item subscale that measures fatigue frequency in 
past 4 weeks. It is useful for measuring general health status though 
not specifically designed to measure cancer-related fatigue [24]. 
MD Anderson Symptom Inventory devised by Cleeland et al., is a 
single item fatigue measure from 25-item scale that measures fatigue 
severity in previous 24 hours with internal consistency of α=0.85-
0.87 and is specifically designed to measure cancer related fatigue 
[25]. Zung Self-Rating Depression Scale measures fatigue frequency 
(none/little of the time to most/all of the time) during the preceding 
week devised by Kirsh et al., which contains a single fatigue item 
assessed on a 4-point Likert scale and cannot measure cancer related 
fatigue severity [26]. Rhoten Fatigue Scale is another scale which is 
simple and easy to use but is limited to severity assessment and has 
not shown to measure cancer related fatigue. It contains 0-10 point 
graphic rating scale and measures fatigue severity [26].

Multi-item unidimensional measures of cancer related fatigue 
include, Fatigue Scale of the Profile of Mood States which measures 
presence and intensity of fatigue during the past week on a 5-point 
scale with 8-item and 7-item subscales. However, it has not been 
developed specifically for cancer related fatigue [28]. Mendoza et 
al., devised Brief Fatigue Inventory which is 9-items numeric scale 
and is validated for use in mixed cancer population. It measures 
severity and impact of fatigue during the previous 24 hours [29]. 
Cancer-Related Fatigue Distress Scale devised by Holley is validated 
in cancer survivors in which 20 items are measured on a Likert scale 
of 0-10 that measures physical, social, psychological, cognitive and 
spiritual distress caused by cancer related fatigue during the previous 
week [30]. Wu and McSweeney developed an unnamed scale and has 
shown to be validated in cancer patients and contains of 16-items 
using a 5-point scale [31].

The multidimensional tools include, Lee Fatigue Scale which is an 
18-item scale assessed on visual analogue scale with 2 subscales fatigue 
(13-items) and energy (5-items), however not specifically designed for 
cancer patients [32]. Multidimensional Fatigue Inventory invented 
by Smets et al., consisting of 20 items where each item is answered 
on a 7-point Likert score. It characterizes fatigue in terms of general, 

mental and physical dimensions with internal consistency (α>0.65) 
and is validated in cancer patients [33]. Functional Assessment of 
Cancer Therapy-Fatigue assesses both fatigue and its consequences 
and is a 41-item scale on a 5-point scale of 0-4 which mainly 
focuses on symptom presence/absence, intensity, affective aspects 
and perceived interference with functioning (α= 0.93-0.95) [34]. 
Multidimensional Fatigue Symptom Inventory is validated in cancer 
patients and allows multiple measurements within a short timescale. 
It contains 83-items which is assessed on a 5-point scale of 0-4 which 
characterizes fatigue in terms of global, somatic, cognitive, affective 
and behavioural aspects in the past week (α= 0.85-0.96) [35,36]. 
Fatigue Assessment Questionnaire is another questionnaire which 
has 20 items, each item assesses on a 4-point scale and characterizes 
fatigue in terms of physical, affective, and cognitive aspects and is 
validated in patients with cancer [37]. Revised Piper Fatigue Scale 
consisting of 22 items assess on an 11-point scale that characterizes 
fatigue in terms of behavioural/severity, affective meaning, sensory, 
and cognitive/mood dimensions for entire scale (α =0.97) and 
subscales well validated in patients with cancer (α = 0.92–0.96) 
[38]. Revised Schwartz Cancer Fatigue Scale designed by Schwartz 
and Meek consists of 6-items assesses on 1-5 point scale which 
characterizes fatigue on two dimensions (physical and perceptual) 
in the previous 2-3 days (α = 0.90) and is specifically used in cancer 
patients [39]. Cancer Fatigue Scale is simple and easy to complete and 
may be used only with patients currently experiencing fatigue which 
consists of 15-items, assesses on 1-5 point scale that characterizes 
fatigue in terms of physical, affective and cognitive dimensions (α = 
0.79-0.89) [40]. Another scale called Fatigue Symptom Inventory is 
a 13-item scale that assesses on a 0-10 point scale and evaluates the 
intensity, duration of fatigue and its impact on quality of life (α = 
0.93-0.95) [41].

The comprehensive and focused assessment primarily includes 
focused fatigue history that includes onset, pattern, duration, and 
change over time and associated and alleviating factors. Secondly, 
evaluating risk of recurrence is based on stage, pathologic factors and 
treatment history and performing a review of systems to determine 
if other symptoms substantiate suspicion for recurrence. Thirdly, 
assessing treatable contributing factors include comorbidities, 
medications (consider persistent use of sleep aids, pain medications 
or antiemetics), alcohol, nutritional issues, decreased functional 
status and deconditioning and lastly, a detailed laboratory evaluation 
which includes complete blood count, comprehensive metabolic 
panel and an endocrinologic evaluation.

Role of physiotherapy in cancer related fatigue
Aerobic exercises: Aerobic exercises are defined as “the 

rhythmical contraction and relaxation of large muscle groups over 
a prolonged time for rehabilitation of cancer patients affected by the 
problem of energy loss”. Aerobic exercises have shown to be beneficial 
for cancer patients who are undergoing treatment. Mock and 
colleagues reported that home-based walking at a moderate intensity 
(50-70% of maximum heart rate), performed for 10 to 45 minutes per 
day, 4 to 6 days per week, for one to six months, during chemotherapy 
and radiation treatment for breast cancer reduced cancer related 
fatigue, sleep disruption, depression, and anxiety while improving 
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cardiopulmonary function and QOL. An aerobic training program 
may break this circle of lack of exercise, impaired performance and 
easy fatigability. Moreover, physical activity can produce secondary 
benefits such as improved emotional stability. The aerobic training 
also increases patients self-confidence and independence. Therefore, 
cancer patients suffering from primary fatigue should not be advised 
to increase the amount of daily rest. Rather, they should be counselled 
to carry out aerobic exercise. Counselling should include a precise 
definition of duration, intensity and frequency of training [42]. 

Yoga: Yoga is a promising alternative treatment for cancer 
survivors with persistent fatigue. Yoga involves physical postures 
(asanas) that develop strength, flexibility, and relaxation and also 
promotes present awareness through the focus on body and breath in 
each pose. Yoga interventions have also demonstrated positive effects 
on behavioural symptoms related to fatigue, including depressed 
mood, pain, and physical function. Julienne E. Bower evaluated the 
acceptability of an Iyengar yoga intervention for fatigued breast cancer 
survivors which have shown to be well-suited in cancer patients [43]. 

Pilates: Pilates form of exercises has demonstrated to strength-
en the core muscles, subsequently leading to improve ment in spine 
flexibility and posture (Kloubec, 2010). Mind-body exercise can help 
to improve muscle tone, flexibility, increased circulation and oxygen 
consumption for more energy, improve posture and stabilize joints 
to help move with greater ease and confidence. Pilates exercises 
restore mind and body integration since it is a low impact exercise 
regimen that strengthens the scapular, abdominal /back and pelvic 
core musculature while emphasizing deep breathing. Pilates principle 
emphasises on the idea that if the core is strong, there is an improved 
ability to use more distal musculature. Other benefits from pilates 
include lymphatic drainage improvement by its emphasis upon deep 
breathing along with abdominal exercises which help pump excess 
lymphatic fluid back towards the heart. It has also demonstrated 
to strengthen middle back musculature such as the rhomboids 
and middle trapezius through exercises such as body extension, 
swan, and diamond postures. This promotes better posture often 
impaired after breast surgery. Individualized sessions may help in 
cases of fatigue related to anemia or infection. In addition, pilates 
has shown accommodate special needs and considerations since 
it can be performed standing, seated, prone, side-lying, or supine. 
The supine position is excellent as it provides proprioceptive input 
to the scapula stabilizers. Proprioception is often decreased after 
injury or surgery as in cancer patients. Pilates can improve scapula-
humeral rhythm including the middle trapezius, rhomboids, and 
latissimus dorsi. Upper trapezius muscles are often overworked 
especially post- surgery when pain is a factor. Osteoporosis is a major 
concern in cancer patients. Many pilates exercises can be modified, 
adapted, or eliminated from the traditional exercises to improve the 
same. The emphasis in Pilates is minimal repetitions of an exercise 
done with correct form. Pilates exercises has shown to be good for 
cancer patients who are at risk of lymphedema which is the build-up 
of protein rich fluid in the chest, arm, or armpit after lymph node 
removal and or radiation or whose fatigue is limiting endurance [44].

Tai chi: Tai Chi Chuan exercises have shown to improve muscular 
function, cardiopulmonary function, body composition, QOL, bone 

metabolism, and immune function among breast cancer survivors. A 
non-controlled, feasibility study showed a positive effect of 10 weeks 
of Tai Chi Chuan (2 times/week, 60 minutes/session) on memory, 
attention, and executive function in cancer survivors, suggesting that 
exercise may be a promising intervention for cognitive function in 
cancer population [45]. However, more randomized clinical trials are 
recommended to demonstrate similar results.

Resistance exercises: Resistance exercise involves muscle 
contraction against resistance leading to improvement in muscular 
function and bone density. Resistance can be achieved by using 
dumbbells, resistance bands, or even body weight [46]. Low resistance 
training is proved to be safe, decreasing side effects, and improves QOL 
when performed during and following cancer treatment. Studies have 
shown that after chemotherapy in breast cancer survivors, resistance 
training, consisting of 2 sets of 8 to 12 repetitions three times per week 
have resulted in an increase in upper and lower body strength and lean 
body mass. Courneya and colleagues have demonstrated that breast 
cancer patients undergoing chemotherapy were able to tolerate higher 
relative doses of chemotherapy if engaged in resistance exercises [47]. 
Resistance training has shown to be safe and efficacious for breast 
cancer survivors who recently completed primary treatment. Schmitz 
and colleagues implemented a twice weekly resistance training 
intervention lasting for 6 to 12 months which was found to be safe 
and resulted in decreased body fat and increased lean body mass [48]. 
Ahmed and colleagues also assessed the safety of resistance training 
in breast cancer survivors who had recently completed treatment. 
Twice weekly resistance training, lasting for 6 months, has shown no 
change in arm circumference in participants and therefore did not 
seem to contribute to the development of lymphedema [49]. Breast 
cancer survivors who performed progressive moderate intensity 
resistance training in addition to jump/impact training three times 
per week for one year benefited from a reduction in fracture risk due 
to preservation of bone mineral density at the lumbar spine. This 
preservation may be particularly beneficial for breast cancer survivors 
taking aromatase inhibitors [50]. Resistance training performed 3 
days per week for 12 weeks by prostate cancer survivors receiving 
androgen deprivation therapy have shown to improve cancer related 
fatigue, cognitive function, QOL, and muscular strength [51].

Acupuncture: Acupuncture has an effect on inflammatory 
cytokines, T- lymphocytes, and various peptides. A recent study 
suggested that cytokines and tumour necrosis factor α are contributing 
factors in the development of fatigue. Study by Molassiotis A et 
al., determined that women with breast cancer and cancer related 
fatigue reported significant improvements in overall fatigue, physical 
and mental fatigue, activity, motivation, psychological distress, 
and all domains of quality of life after 6 weeks of acupuncture. The 
improvements in psychological distress and emotional adjustment 
are important, particularly because fatigue has shown to be part of 
symptom clusters along with anxiety and depression, and acupuncture 
could be an approach to manage clusters of symptoms rather than only 
single symptom. It is also important to emphasize that acupuncture 
is not just a simple needling technique eliciting specific physiologic 
effects, but wide improvements in patient-reported outcomes 
may indicate nonspecific placebo effects. Acupuncture could be a 
treatment option for cancer related fatigue, although its availability 
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may be an issue in many health care services and patients may not 
be able to afford private costs. Future research should concentrate 
on cost-effectiveness of acupuncture, because potentially expensive 
acupuncture treatments may be offset by reduced societal costs and 
health care utilization in those suffering significant and protracted 
fatigue after treatment [52].

Conclusion
Physical activity in the form of aerobic exercises, yoga, pilates, 

taichi, resistance exercises and acupuncture has proved to be effective 
in cancer survivors experiencing cancer related fatigue, psychological 
factors and also in improving quality of life. More clinical trials 
with larger sample size in different cancer populations may help to 
document more evidence in relation to importance of physiotherapy 
during and after cancer treatment.
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A CORRELATION BETWEEN LEG-HEEL ALIGNMENT, TIBIAL
TORSION AND Q ANGLE AMONGST NORMAL, OVERWEIGHT AND
OBESE INDIVIDUALS
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Background: Excess weight puts a strain on every part of your body. Foot problems in obese adults are most
important. The position and function of the foot and ankle affect the stresses transmitted to the knee.
Purpose: To measure and to find correlation between leg-heel alignment, tibial torsion and Q angle in normal,
overweight and obese individuals.
Materials and Methods: 60 normal, overweight and obese subjects were include with mean age 30.6±5.98,
30.9±5.98 and 29.6±4.87 respectively, with each group 20 subjects. Normal subjects with BMI prime between
0.74 to 1.0 were group A, overweight subjects with BMI prime 1.0 to 1.2 were group B and obese subjects with
BMI >1.2 were group C. Of each subject leg-heel alignment, tibial torsion and Q angle will be measured using
measuring tape, plumb line and goniometer and correlation is studied.
Results: Q angle, tibial torsion and leg-heel alignment were statistically analysed amongst normal, overweight
and obese using ANOVA and comparison between 2 groups with ANCOVA. Mean Q angle, tibial torsion and leg
heel alignment in normal right leg were 17.9, 13.35, 4.7 and for left leg were 18, 14.25, 4.55 respectively.
Similarly, in overweight right leg the values were 19.5, 16.5, 5.8 and in left leg were 20, 16.18, 5.35 respectively.
Whereas, in obese right leg values were 21.2, 15.5, 6.35 and in left were 22.6,15.5, 6.6 respectively. There was
significant difference in Q angle between normal and obese in right (p=0.022); left (p=0.001), In right, tibial
torsion between normal and overweight (p=0.001); normal and obese (p=0.031) and in leg-heel alignment
significant difference is seen between normal and obese in right (p=0.032).
Conclusion: With increase in weight there are changes seen in Q angle, tibial torsion and leg heel alignment.
KEY WORDS: Obesity, Q angle, Tibial Torsion, Leg-heel Alignment.
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of the body fat or adipose tissue mass [1].
Incidence of obesity is increasing rapidly [2].Obesity is the excess or abnormal accumulation
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Worldwide overweight and obesity are major
health problems where body weight is >20% of
the ideal [3]. Obesity affects the quality and
quantity of life and increases risk of mortality
due to associated co-morbidites like
hypertension, dyslipidemia, diabetes mellitus,
coronary heart disease, stroke, gallbladder
disease, osteoarthritis, sleep apnea, respiratory
problems, cardiovascular disease, gout, cardiac
arrhythmias and cancers like endometrial, breast,
prostate & colon cancer and many
musculoskeletal disorders [1,2,4,5]. WHO has
given classification of BMI to categorize people
at risk of co-morbidities [5], 18.5-22.9 is
considered to be normal, 23.0-24.9  over-weight,
25.0-29.9 as an obese class I and more than 30.0
as an obese class II[6].
Modification in BMI system is done which is
known as BMI prime. It is the ratio of actual BMI
to upper limit BMI i.e. 25. BMI prime is
dimensionless number which shows by what
percentage person deviates from their upper
weight limit. Individuals with BMI prime less than
0.74 are under weight, 0.74 to 1.0 are normal,
1.0 to 1.2 are overweight and more than 1.2 are
obese [7].
Stress on bones, tendons and ligaments
increases due to additional weight [2].
Locomotor system is additionally loaded due to
obesity which leads to functional and structural
limitations, thereby raising the stress within
connective tissue structures and the risk of
musculoskeletal injuries [8].
Musculoskelatal function impairment such as
abnormal mechanics of the body is a
consequence of increased stress within the
bones, joints and soft tissues due to excess
weight[9]. Foot problems are frequent because
the interface between body and ground is
subjected to high stresses and load[10]. In
weight bearing foot, subtalar motion and tibial
rotations are interdependent [11].
Leg-heel alignment is measuring angle between
calcaneus and tibia. T ibial torsion is the
measurement of angle of lateral rotation of the
tibia [12].
The position and function of the foot and ankle
affect the stresses transmitted to the knee [11].
Q angle or patellofemoral angle is defined as

the angle between the quadriceps muscles and
the patellar tendon, it is an important indicator
of biomechanical function in the lower extremity
[3].
There are studies done which shows relation
between knee and tibial rotation and tibial
rotation and foot, but correlation between leg-
heel alignment, tibial torsion and Q angle lack
literature.
The purpose of the study is to find correlation
between calcaneal eversion, tibial torsion and
Q angle amongst normal, overweight and obese
individuals and to find the structure that is more
affected.

MATERIALS AND METHODS

A cross-sectional studywas conducted on 60
subjects which were divided in 3 groups
considering BMI prime. There were 20 subjects
in each group.Both males and females between
age 25 to 40 years with BMI prime between 0.74
to more than 1.2 were included in the study and
subjects with BMI prime less than 0.74 and with
history of lower limb injuries or fractures and
surgeries were excluded.
Material required:
1. Assessment form
2. Weighing machine
3. Calculator
4. Measuring tape
5. Goniometer
6. Plumb line
Outcome Measures:
1. Leg-heel alignment
2. Tibial torsion
3. Q angle
Procedure: An ethical clearance will be
obtained from institutional ethical committee.
Considering inclusion and exclusion criteria
subjects will be selected and divided in particular
group according to their BMI. Normal subjects
with BMI prime between 0.74 to 1.0 will be group
A, overweight subjects with BMI prime 1.0 to
1.2 will be group B and obese subjects with BMI
>1.2 will be group C. Of each subject leg-heel
alignment, tibial torsion and Q angle will be
measured using measuring tape and goniometer.
For measuring leg-heel alignment (Fig. A), the
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subject lies in the prone position with the foot
extending over the end of the examining table.
A mark will be placed over the midline of the
calcaneus at the insertion of the Achilles tendon.
Second mark will be placed approximately 1cm
distal to the first mark and as close to the midline
of the calcaneus as possible. A calcaneal line
will be then made to join the two marks. Then
tibial line will be drawn making two marks on
the lower third of leg in the midline. Subtalar
joint is then placed in prone neutral position and
the lines are studied. If the line are parallel or
in slight varus, that is 2degree to 8 degree, the
leg-to-heel alignment is considered normal. If
the heel is inverted, the patient has
hindfootvarus, if heel is everted, the patient has
hindfoot valgus.
Measurement of tibial torsion is taken with
subject taken in sitting position with knees flexed
to 90 degrees over the edge of the examination
table (Fig. B). The footprints will be taken on
blank paper. Using plumb line medial and lateral
condyles of tibia and medial and lateral
malleolus points will be marked on paper and
then these points will be joined to form tibial
torsion angle which will be measured. The angle
formed is 12 degrees to 18 degrees normally.
Q angle will be measured by placing lower limbs
at right angle to the line joining two ASIS. A line
will be drawn from ASIS to midpoint of patella
on the same side and from the tibial tubercle to
the midpoint of patella (Fig C). The angle formed
by crossing these two lines is Q angle which
normally is 13 degrees for males and 18 degrees
for females. The correlation between leg-heel
alignment, tibial torsion and Q angle will be
studied.

Fig. A: leg-heel
alignment

Fig. B: Tibial torsion

Fig. C: Q angle.

RESULTS
Table 1: Demographic details

Female Male Age

Normal (n=20) 18 2 30.6±5.98

Overweight 
(n=20)

14 6 30.9±5.98

Obese (n=20) 14 6 29.6±4.87

Q Angle tibial torsion and leg-heel alignment
were statistically analysed amongst normal,
overweight and obese using ANOVA and
comparison between 2 groups was analysed
using ANCOVA

Table 2:  Showing the Q angle on both sides

Right Left

Normal 17.9 18

Overweight 19.5 20

Obese 21.2 22.6

F value 3.89 7.213

P value 0.26 0.002

There was significant difference in Q angle
between normal and obese in right (p=0.022)
and left (p=0.001). There was no significant
difference between normal- overweight and
overweight- obese (p>0.05)

Graph 1: Showing the Q Angle in different groups.
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Table 3: Showing the
Tibial Torsion on

both sides.

Right Left

Normal 13.35 14.25

Overweight 16.5 16.8

Obese 15.5 15.05

F value 7.886 2.109

P value 0.001 0.131

There was significant difference tibial torsion
between normal- overweight (p=0.001) and
normal- obese (p=0.031) in right
Graph 2: Showing the Tibial Torsion in different groups.

Table 4: Showing
the Leg-heel
Alignment

Right Left

Normal 4.7 4.55

Overweight 5.8 5.35

Obese 6.35 6.6

F value 3.625 3.168

P value 0.033 0.05

There was significant difference between
normal and obese in right (p=0.032)
Graph 3: Showing the Leg-Heel Alignment in various
groups.

Table 6: Showing the comparison between the groups.

Right Left Right Left Right Left
0.294 -0.255
-0.208 -0.278

Q angle- Leg heel 
alignment

0.597 
(0.005)

0.644 
(0.002)

0.249 
(0.289)

0.356 
(0.129)

-0.005 
(0.984)

-0.282 
(0.229)

Tibial torsion- Leg 
heel alignment

0.415 
(0.069)

0.240 
(0.309)

-0.463 
(0.040)

-0.189 
(0.424)

-0.212 
(0.369)

-0.004 
(0.987)

ObeseNormal Overweight

Q angle- Tibial 
torsion

0.209 
(0.377)

0.046 
(0.848)

0.26   
(0.268)

-0.317 
(0.174)

DISCUSSION

A study was done to find correlation between Q
angle, tibial torsion and calaneal angle amongst
20 normal, overweight and obese individuals
each group. When Q angle was analysed using
ANOVA between normal, overweight and obese
there was significant difference seen in right
and left. There was significant difference seen
between normal and obese when analysed using
ANCOVA.
Amongst 3 groups significant tibial torsion angle
difference was seen in right (0.001). There was
also significant difference between normal
overweight and normal obese. In leg-heel
alignment there was significant difference in
right amongst 3 groups. There was significant
difference in between normal and obese as well.
Study conducted by P. P. Popat, A. R. Parekh to
study biomechanical variation of joint angles in
overweight females found that there was
significant increase in calcaneal eversion and
angle toe out in overweight than compared to
normal females. They also found that there is
positive correlation between calcaneal eversion
and angle toe out [3].
In the present study there was significant
difference in Q angle between normal and obese
in right (p=0.022) and left (p=0.001), in right,
tibial torsion between normal and overweight
(p=0.001), normal and obese (p=0.031) and in
leg-heel alignment significant difference is seen
between normal and obese in right (p=0.032).
A study previously done indicate that the Q angle
increases with increased tibial external rotation
There is increased load of weight bearing joint
with increase in weight. Due to increased body
mass obese people have greater absolute knee
adduction moments and also compensatory gait

Table 5:  All  groups combined comparison (Karl
Pearsons’s correlation coefficient)

Right Left

Q angle - tibialtosion 0.195 (0.136) 0.155 (0.383)

Q angle- leg heel 
alignment

0.425 (0.001) 0.366 (0.005)

Tibial torsion-leg heel 
alignment

0.71 (0.588) 0.067 (0.609)
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patterns like slow walking and increased
toe-out angle [13]. When femoral anteversion
is excess it may lead to more medial rotation of
femur leading to displacement of patella
medially. Femoral anteversion may be related
to intoeing gait which is compensated with
external rotation of tibia on femur causing tibial
tuberosity to displace more laterally [14].
The torsion is transmitted to hind foot and ankle
joint. Increased anterior pelvic tilt and navicular
drop result in rotational changes in the femur
and tibia displacing the patella medially and the
tibial tuberosity laterally. Increased medial joint
loading, is evidenced by a greater knee-joint
adduction moment, has also been frequently
noted in individuals with OA [15].
Study done by G. C. Michael et al. found that
with greater externally rotated legs there was
significant increase in calcaneal eversion [16].
We can conclude from the study that due to
weight there are alterations in Q angle, tibial
torsion and leg-heel alignment. The limitations
of the study were that female to male ratio was
more and the compensatory changes at hip were
not studied. The changes at hip if studied will
help to investigate correlation between hip, knee
and ankle.
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EFFECT OF FOOT POSTURE INDEX ASSOCIATED WITH BODY  MASS
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Background: The  ankle  and  foot  complex  play a  critical  role  in  maintaining  erect  posture,  as  also  in
adaptation  to  supporting  surfaces,  The  Foot  Posture  Index  (FPI),  which  was  developed  by  Redmond  AC
in 1998. FPI provides  quantitative  measurements  of  the  typical  deviations  of  foot  posture  and  is sensitive
enough  to  detect  any  structural  dysfunction  in  the  foot. The  BMI  is  defined  as  the  body  mass divided  by
the  square  of  the  body  height,  and  is  universally  expressed  in  units  of kg/m2,  resulting  from  mass  in
kilograms  and  height  in  meters. Commonly  accepted  BMI  ranges  are  underweight:  under  18.5,  normal
weight:  18.5  to  25, overweight: 25  to30, obese: over  30.
Purpose: To find the effect of foot posture index associated with body mass index and standing balance in
healthy population
Materials and Methods: An observational study with 30 participants age between 18 to 30 were recruited in the
study, where body mass index, foot posture index and standing balance was noted using the balance master.
Results: The study revealed that no statistically significant difference between the foot posture index, body
mass index and standing balance
Conclusion: There is no effect of foot posture index associated with body mass index and standing balance in
healthy population .
KEY WORDS: Foot posture index, BMI, Balance.
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reaction  force  (GRF) in  order  to  aid  the  push
off  during  normal  gait [1].
Functional  variance  and minimal  biomechanical
alterations  in  the  ankle   and  foot  complex  in
turn   alters  the  contact  with  the  surface  area
and  the  peripheral  sensory  input  in  weight

The  ankle  and  foot  complex  play a  critical
role  in  maintaining  erect  posture,  as  also  in
adaptation  to  supporting  surfaces,  in  correcti-
ng   postural  sway  in  single  limb  stance,  in
shock  absorption  and  in  transition  of  ground

mailto:vishalm@live.in
http://dx.doi.org/10.16965/ijpr.2016.127
http://www.ijmhr.org/ijpr.html
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bearing  posture [2,3].  Changes in   neurom-
uscular posture [2,3]. Changes in neuromuscular
strategies  alter  the  ability  to  maintain  a
stable  and  upright  posture, and  anticipatory
postural  control  is  reduced,  increasingly
predisposing  the individual  to  falls  and
associated  injuries [4].  Structural  deviations
in  the  ankle and  foot  complex  predispose  the
individual  to  changes  in  weight  bearing,
muscle imbalance  static  as  well  as  dynamic
balance  in  ambulation  resulting  in  compensa-
tory  strategies  which  often  predispose  the
individual  to  overuse  injuries [5-8].
The  Foot  Posture  Index  (FPI),  which  was
developed  by  Redmond  AC [9] in 1998, is
arthritis  research  campaign  lecturer  in  the
academic  unit  of musculoskeletal  disease  at
the  university  of  leeds.  He  has  worked  in
clinical podiatry  and  foot-related  research  for
the  majority  of his  career,  mostly  in
multidisciplinary  gait  and  lower  limb  clinics.
The  FPI  was  conceived  as  a  part answer  to
the  recurring   clinical  problem  of  assessing
gait  and  posture  variables reliably  in  the
clinical  setting.  Work  first  started  on  various
iterations  of  the  FPI in  1996,  with  a  more
formal  approach  to  the  development  of  the
FPI  as  part  of his  PhD  candidature  in  the
faculty  of  medicine  at  the  university  of
Sydney. FPI provides  quantitative  measure-
ments  of  the  typical  deviations  of  foot  posture
and  is sensitive  enough to  detect  any
structural  dysfunction  in  the  forefoot,  midfoot
and  rearfoot  in  the  frontal,  sagittal  and
transverse   planes.  It  can  be  used  as  a
screening  tool  for  different  inclusion  and
exclusion  criteria  in  clinical  research. This
clinical  tool  can  also  be  used  to  monitor  the
outcome  of  different rehabilitation  strategies
[10].  FPI-6,  a  revised  version  of  FPI,  was
derived  from  the  original  eight - item  scale.
In  the  new  version,  two  items  were  removed
due  to  lack  of  unidimensionality.  FPI-6  is
said  to  have   moderate  to  good  inter - rater
(0.62  to  0.91)  and   intra-rater  (0.81  to  0.91)
reliability  as  well  as  instrument validity  (64%)
in  measuring  foot  posture [11,12].
FPI scoring criteria:

a)  Talar head palpation
b)  Supra and infra lateral malleolar curvature
c)  Calcaneal frontal plane position
d)  Prominence in the region of the talonavicular
joint
e)  Congruence of the medial longitudinal arch
f)  Abduction/adduction of the forefoot on the
rear foot [13]
The  BMI  is  an  attempt  to  quantify  the  amount
of  tissue  mass  (muscle,  fat,  and bone)  in  an
individual,  and  then  categorize  that  person
as  underweight,  normal weight,  overweight,
or  obese  based  on  that  value.  However,
there  is  some  debate about  where  on  the
BMI  scale  the  dividing  lines  between
categories  should  be placed [14].  Commonly
accepted  BMI  ranges  are  underweight:  under
18.5,  normal weight:  18.5  to  25,  overweight:
25  to  30,  obese:  over  30. Balance   is   a
generic   term   describing   the   dynamics   of
body   posture   to prevent falling.   It   is   related
to   the   inertial   forces   acting   on   the   body
and the   inertial characteristics   of   body
segments [15].

The six clinical criteria employed in the FPI-6
are:

MATERIALS AND METHODS

Institutional Review Board Approval:
The study was approved by the institutional
review board and was conducted in conformity
with the ethical and humane principles of
research.
Patient Enrolment:
A total 30 subjects were recruited from tertiary
care set-up in Belagavi. The inclusion criteria
included. 1) Adult age group 18 years and above.
2) Participants willing to participate in the study.
3) Symptomatic ankle and foot problems. The
exclusion criteria consisted of subjects with
unstable / post operative ankle joint, Congenital
deformities of foot, Contracture (ankle joint) and
Geriatric population. The subjects who agreed
signed an informed consent from and their
demographic data, symptoms and medical
history was recorded.
Outcome Measures:
Body mass index was calculated by and  then
categorize  that  person  as  underweight,  normal
weight,  overweight,  or  obese  based  on  that
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alue.   FPI provides  quantitative  measurements
of  the  typical  deviations  of  foot  posture  and
is sensitivev enough to  detect  any  structural
dysfunction  in  the  forefoot,  midfoot  and
rearfoot.
Balance master (libra easy-tec) was used to
measure the static balance performance and
also  area covered by right foot and left foot
was measured.

RESULTS
Table 1: Distribution of male and females in the Study.

The  purpose  of  the  study  will  be  explained
and  a  written  informed  consent  will  be
obtained  from  all  the  study  participants.
Subjects  will  be  recruited  after  meeting  the
inclusion  and  exclusion  criteria  prior  to  their
enrolment  into  the study.  A  total  sample  of
30   will  be  screened  during  the  study  period.
Subjects  weight  and  height  will   be  noted
and  body  mass index  will  be   recorded.
Subjects  with  increased  body  mass  index   ie
obesity  1st  grade  will be  having  impact  on
their  balance.  Full  explanations  of  each  the
FPI  constituent  parts  are  detailed
subsequently,  and  the  derivation  of  each  is
referenced  and  detailed.  Each  of  the
components  tests  or  observations  are  simply
graded  0 for  neutral,  with  a  minimum  score
of  -2  for  clear  signs  for  supination,  and  +2
for  clear signs of  pronation.  The  subjects
should  stand  in  their  relaxed  stance  position
with  double  limb  support.  The  subjects  should
be  instructed  to  stand  still,  with  their  arms
by  the  side  and  looking  straight  ahead.  It
may  be  helpful  to ask  the  subjects  to  take
several  steps,  marching  on   the  sport,  prior
to setting  into  a  comfortable  stance  position.
During  the  assessment,  it  is  important  to
ensure  that  the  subject  does  not  swivel  to
try  to  see  what  is  happening  for  themself,
as  this  will  significantly  affect  the  foot
posture.  The  subjects  will  need  to  stand  still
for  approximately  two  minutes  in  total,  in
order  for  the  assessment  to  be  conducted.
Balance  master  scale  will  be  used  to  assess
the  standing  balance  of  the  subjects.  The
assessor  needs  to  be  able  to  move  around
the  subject  during  the  assessment  and  to
have  uninterrupted  access  to  the  posterior
aspect  of  the  leg  and  foot  of  the  subjects.

Procedure:

Gender
No of 

respondents
% of 

respondents

 Male 4 13.33
 Female 26 86.67

Total 30 100

Graph 1: Showing the Graphical representation of Gender
distribution.

Table 2: Mean and SD age of male and females in the
study.

Gender Mean age SD age
Male 25.5 8.19

Female 23.65 4.56
Total 23.9 5.03

Table 3: Comparison of male and females with other
variables by Mann-Whitney U test.

Age 25.5 23.65 -0.305 0.7603
Height 172 156.92 -3.0199 0.0025*
Weight 85 70.04 -2.5624 0.0104*

BMI 28.74 27.6 -1.3422 0.1795
FPI 8 7.96 -0.5186 0.6041

BMP 17.78 16.6 -0.6101 0.5418
TACBR 9.05 19.79 -0.7016 0.4829
TACBL 83.93 110.92 -1.1592 0.2464

Variables P-valueZ-value
Female Mean 

value
Male Mean 

value

Table 4: Multiple linear regression analysis of BMI

 Constant 27.45 0.786 34.919 0.0001*
BMP -0.026 0.0527 -0.4943 0.6252

TACBR 0.0009 0.0123 0.0762 0.9399
TACBL 0.0067 0.0081 0.8225 0.4182

SE of Reg. 
coeff.

t-value p-value

R=0.16168, R²=0.0261, F(3,26)=0.2326, p>0.05, NS, Std.Error of 
estimate: 1.9835

Reg. coeff
Independent 

variables

*p<0.05
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Table 5: Multiple linear regression analysis

 Constant 8.023 1.8593 4.3151 0.0002*
BMP 0.0168 0.1246 0.1344 0.8941

TACBR 0.0071 0.029 0.2439 0.8092
TACBL -0.0044 0.0193 -0.2259 0.8231

Independent 
variables

t-value p-value

R=0.0693, R²=0.0048, F(3,26)=0.04184 p>0.05, NS Std.Error of 
estimate: 4.6913

Reg. coeff
SE of Reg. 

coeff.

*p<0.05

with balance master performance, total area of
foot posture index scores with balance  covered
by  right and total area covered by left master
performance, total area covered by scores.
right and total area covered by left scores
*p<0.05  *p<0.05

DISCUSSION

by left foot will be recorded. Comparison of
males and females with other variables by
Mann-Whitney U test  in the age groups of 18-
30 years where height in males was 172±4.16
and in females was 156.92±5.71 and weight in
males was 85±10.74 and in females was
70.04±14.07   this showed significant difference
between height and weight (p=<0.0025) .
Present study correlated with Staheli LT, Chew
DE, M. Corbett study in which authors have
suggested that some  external  factors  like
anthropometry  and  BMI,  which  varies  across
children  of  different  ethnic  groups  are  said
to  affect  foot  postures  in  typically developing
children .  There  is  also  a  significant  difference
in  height  (12%)  and  weight (30%)  between
children  in  developing  countries  and  those
of  western  countries,  and  further research  on
foot  posture  development  is  suggested  for
more  comprehensive  information [16].
Similar study was done with the Normative
values  for  the  Foot  Posture  Index (FPI-6)  by
Redmond  et  al   in  619  adult subjects  were
obtained  and  compared  to  those  of  388
subjects  aged  3  to  17  years. This  study  stated
that  the  age  and  presence  of  pathology
influences  foot  posture  while gender  and  BMI
(body  mass  index)  does  not  have  any  effect
Similar study was done by  using  FPI-6  was
conducted  by  Target  et  al   on  225  children
aged 3  to  11  years  in  the  UK  and  normative
values  were  established.  The  results  of  this
study  suggested  that  there  is  an  increased
occurrence  of  flat  foot  in  3  year-old  children
and  a  gradual  decrease  of  flat  foot  with
increasing  age.  The  pronated  foot  in  younger
children  is  said  to  get  corrected  itself  with
increasing  age development  is  suggested  for
more  comprehensive  information [17].
Present study correlated with Anthony C
Redmond, Yvonne Z Crane et al on normative
values for the foot posture index the total sample
comprised 1648 participants. There were 717
males, 825 females and 116 participants for
whom gender was not specified. The mean age
was 42.3 years (SD=25.1) with a range of 3 to
96 years.  BMI data were available for 1101
participants were normal’s from the control arms
of studies, with the remaining 641 having

Understanding foot posture index helps to detect
any persistence of deviations beyond a certain
stage of development, and also to provide scope
for timely intervention to prevent any possible
deformities and dysfunctions.
Foot posture has long been considered to
influence the mechanical alignment and dynamic
function of the lower limb and may therefore be
related to the development of lower limb
musculoskeletal conditions.
In this study, we investigated foot characteri-
stics of the people with increased body mass
index and standing balance with the help of
balance master.
A  total  sample  of   30   will  be  screened
during  the  study  period.  Subjects  weight  and
height  will   be  noted  and  body  mass index
will  be   recorded.  Subjects  with  increased
body  mass  index   i.e  obesity  1st  grade  will
be  having  impact  on  their  balance.  Full
explanations  of  each  the  FPI  constituent  parts
are  detailed  subsequently,  and  the  derivation
of  each  is  referenced  and  detailed.  Each  of
the  components  tests  or  observations  are
simply  graded  0 for  neutral,  with  a  minim-um
score  of  -2  for  clear  signs  for  supination,
and  +2  for  clear signs of  pronation. The
subjects  should  stand  in  their  relaxed  stance
position  with  double  limb  support on the
balance master board  their performance, total
area covered by right foot and total area covered
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defined pathologies. Only data from normal
adults were included in the main analysis, and
the data from the pathological groups is reported
separately. The normal adult sample comprised
619 observations of a single limb from each
participant. Data were first tested for normality
and this was confirmed both graphically and by
the calculation of skewness and kurtosis
statistics (skewness =0.118, kurtosis = -0.096).
Left and right side data were compared using
Student’s t-test to identify any side – related
systematic difference between observations
(left side mean = 1.9 SD =2.1, right side mean =
1.9 SD = 2.0) This difference was not significant
(p=0.983). The mean of the logit scores for the
normal sample was 2.4 (SD=2.3). Logit scores
were back transformed into FPI raw scores and
normal, potentially abnormal and truly
pathological ranges defined [18].
In the present study the correlation between
body mass index scores with balance master
performance, total area covered by right and
total area covered by left scores by Karl Pearson’s
correlation coefficient method did not show any
significant difference.
Similar study was done by Al Abdulwahab SS,
Kachanathu  et al.  on various  degree  of  foot
posture  on  standing  balance  in  a  healthy
adult  population with  a  convenience  sample
of  41  healthy  adult  subjects  with  a  mean
age  of  24.3±6.4  years  had  participated  in
the  study  and  found  significant  correlation
between  the  standing  balance  and  FPI [19].
In the present study the correlation between foot
posture index scores with balance master
performance, total area covered by right and
total area covered by left scores by Karl Person’s
correlation coefficient method showed no
significant difference.
In the present study the multiple linear
regression analysis of body mass index with
balance master performance, total area covered
by right and total area covered by left scores
showed statistically significant (p=>0.0001).
In the present study the multiple linear
regression analysis of foot posture scores with
balance master performance, total area covered
by right and total area covered by left scores
showed statistically significant (p=>0.0002)

CONCLUSION
There is no effect of foot posture index
associated with body mass index and standing
balance in healthy population.
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Original Article

EFFECT OF IMPAIREMENT-BASED KALTENBORN TECHNIQUE FOR
PLANTAR FASCIITIS: A RANDOMIZED CONTROL TRIAL
Anand B Heggannavar *1, Swathi Kandada 2.
*1 Assistant Professor, Orthopaedic Manual Therapy, KLE University, Institute of
Physiotherapy,Belgaum, Karnataka, India.
2 PG In Orthopaedic Manual Therapy, Orthopaedic Manual Therapy, KLE University, Institute of
Physiotherapy,Belgaum, Karnataka, India.

Relevance: Plantar fasciitis, the most common cause of heel pain, is due to repetitive strain injury to the medial
arch and the heel, causing functional disabilities. Any biomechanical alteration in the lower extremity has its
effect on plantar fascia. Kaltenborn mobilization techniques have been proved effective in improving the range
of motion of the affected joints. There is a need to evaluate these techniques in plantar fasciitis by treating
whole lower extremity.
Participants: 20 subjects with the mean age (23.80±2.71) with primary heel pain are recruited in the study.
Method: Subjects of randomized controlled trial were randomly allocated into two groups, Group A (n=10)
received therapeutic ultrasound, stretching’s and exercises and Group B ( n=10 ) received therapeutic ultra
sound, Kaltenborn mobilizations to the affected joints of lower extremity, stretching and exercises. The outcome
measures are visual analogue scale ( VAS ), foot function index ( FFI ) and range of motion measured by
Goniometer assessed on day 1 pre-treatment and day 12 post treatment.
Analysis: It was done using Mann Whitney U test and Wilcoxon matched pairs test using SPSS software.
Results: The intra-group mean differences in pre and post values for group-A are 1.80±2.39, 2.50±2.64, 3.40±1.84,
and 19.75±8.16 for ankle dorsiflexion, plantarflexion, VAS and FFI respectively, and in group-B are 1.00±2.11,
10.50±8.32, 4.70±0.67and 28.07±8.26 for ankle dorsiflexion, plantarflexion, VAS and FFI respectively. The intra-
group comparison had shown statistical significance with p<0.05 and whereas in between comparison group-
B had shown better improvement than group-A.
Conclusion: Kaltenborn mobilizations along with therapeutic ultrasound, stretches and exercises have shown
better improvement compared to the control group.
KEY WORDS: Kaltenborn mobilizations, plantar fasciitis, impairment-based.
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Plantar fasciitis a common cause of heel pain is
due to repetitive strain injury of the medial arch
and heel [1]. Plantar heel pain occurs as a

secondary problem due to repetitive strain of
plantar fascia at its attachment to tuberosity of
the calcaneus, is an extremely common podiat-
ric problem which requires a great attention and
care [2]. Plantar fascia holds two functions a
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static function it stabilizes the medial longitu-
dinal arch; dynamically, it restores the arch and
aids in reconfiguring the foot for efficient
toe-off [1].  The patient complains of worse pain
in the morning when he attempts to take the
first few steps after getting out of bed, after
prolonged sitting, or when he just begins to work-
out [1,3]. The causative factors for plantar
fasciitis includes, overweight; walking, running
or standing for a long period of time, old worn
shoes with insufficient arch support [3].  Faulty
mechanics like over pronation, discrepancy in
leg length, excessive tibial torsion and exces-
sive femoral anteversion are other causative
factors [4].  Structural abnormalities in ankle and
foot or at other joints forming the kinematic
chain of the affected lower extremity can also
be a causative factor for plantar fasciitis.
Diagnosis of plantar fasciitis is based on the
complains and the patient’s history, patient’s
with plantar fasciitis complains pain in the infe-
rior heel on weight bearing which is described
as either throbbing pain, searing or piercing pain
especially when he takes first few steps in the
morning and after prolonged periods of inactiv-
ity [5].  Faulty biomechanics is also a risk factor
for developing plantar fasciitis. Studies have
proved that excessive pronation of foot is a
major cause for plantar fasciitis [5].
The plantar fascia is a dense fascia that runs
nearly the entire length of the foot. It begins
posteriorly on the medial tubercle of the
calcaneus and continues anteriorly to attach by
digitations to the plantar plates and then, via
the plates to the proximal phalanx of each toe.
Plantar fascia contributes to arch support, the
support of arches has been compared to the
function of a tie-rod on a truss where the truss
and tie-rod forms a triangle; the two struts of
the truss form the sides of the triangle and the
tie-rod is the bottom. The talus and calcaneus
forms the posterior strut, and the remaining
tarsal and metatarsals form the anterior strut.
The plantar fascia, as the tie-rod, holds together
the anterior and posterior struts when the body
weight is loaded on the triangle. This structural
design is efficient for the weight-bearing foot
because the struts (bones) are subjected to
compressive forces, whereas the tie-rod (fascia)
is subject to tension forces [6].

The treatment options for plantar fasciitis include
electrophysical agents like ultrasound,
stretching’s and strengthenings [4,7], taping [8];
myofascial trigger point release technique [9];
counterstrain techniques [10]; manual therapy
techniques [2,7,11].
Movement impairment of limited dorsiflexion is
identified as an increasing risk causing plantar
fasciitis [12].   Factors such as tight gastrosoleus,
rotational deformities such as femoral
anteversion and tibialvarus had their effects on
plantar fascia. These biomechanical impairm-
ents in lower extremity joints may be factors for
abnormal stresses on plantar fascia. Perhaps
impairment-based therapy may aid in recovery
as fascia will be relieved from the abnormal
stress. Hence the aim of the study is to evaluate
the effectiveness of impairment-based
Kaltenborn mobilizations for plantar fasciitis.

MATERIAL AND METHODS

A total of 24 participants were screened for
plantar fasciitis, out of which 4 were excluded
as they did not meet the inclusion criteria.20
subjects with primary heel pain were recruited
in the study as per the following inclusion criteria
1) both female and male 2) age between 18 to
40 years and 3) primary heel pain for about 3 to
4 weeks. Subjects were excluded if they had 1)
tumor 2) recent fracture in lower extremity 3)
rheumatoid arthritis 4) osteoporosis 5) prolonged
history of steroid use, 6) severe vascular
disease7) any prior surgery to distal tibia, fibula,
ankle joint, or proximal to the base of the
metatarsals . Demographic data was recorded
and physical examination will be carried out
prior to intervention. Participants were recruited
and randomly allocated into control group (A)
or experimental group (B) using envelope
method.
The study was carried out in tertiary health care
hospitals, Belgaum after the approval from
Institutional Ethical Committee and informed
consent was obtained from the subjects.
Outcome Measures: The outcome measure-
ments were VAS for pain, ROM for ankle was
calculated using a goniometer and FFI to assess
function was taken on 1st day before interven-
tion and 12th day after intervention.
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Pain was measured using VAS by asking the
patient to mark a point indicating the severity
of his/her pain on a 0 to 10 cm horizontal scale,
where 0 signified no pain and 10 signified the
worst pain.
FFI  is used to measure how much the foot pain
has affected the functional ability, it is measured
by using the sores ranging from 0 to 10 where 0
is the minimum and 10 is maximum it consist of
3 subscales pain subscale, disability subscale
and activity limitation subscale. Maximum score
is 230 points.
A universal goniometer is used to measure the
ROM at ankle joint which is a more reliable
method.
Procedure: The subjects were randomly
allocated into two groups using envelope
method. Group A received therapeutic
ultrasound (3 MHz, 1.5 W/cm2, 100 Hz frequency,
20% duty cycle for 5 minutes) stretchings
(gastrocnemius and plantar fascia) and exercises
(intrinsic muscle strengthening), 6 sessions were
given on alternate days for 2 weeks. Group B
received therapeutic ultrasound, stretching’s
(gastrocnemius and plantar fascia) and exercises
(intrinsic muscle strengthening), Kaltenborn
mobilizations to the joints in the lower extremity
as required, 6 sessions were given on alternate
days for 2 weeks.

Photograph 1: Talocrural
Posterior Glide.

Photograph 2: Talocrural
Anterior. Glide.

Photograph 3: Subtalar Dis-
tal Tractio.

Photograph 4: Knee Poste-
rior Glide.

Statistical Analysis: Statistical analysis was
done using SPSS. Mean and standard deviation
of age was calculated for age. Within group
comparison for VAS, ROM and FFI was done by
Wilcoxon matched pairs test and between group
comparisons with Mann-Whitney U test. Level
of significance was set at p<0.05.

RESULTS AND TABLES
20 subjects were randomly allocated into 2
groups using envelope method. The mean value
of age of subjects in Group A was 23.80±3.61
and the mean value of age in Group B was
23.80±1.81 (Table 1)

Table 1: Mean and SD of age.

Mean n SD
Group A 23.80±3.61
Group B 23.80±1.81

ROM: Mean ROM values increased from
40.00±6.67 to 42.50±5.40 for plantar flexion in
group A and in group B ROM values increased
from 38.50±9.44 to 49.00±3.16 for plantarflexion.
Mean ROM values increased from 16.50±4.12
to 18.30±3.33 for dorsiflexion in group A and in
group B ROM values increased from19.00±2.11
to 20.00±0.00 for dorsiflexion. The intra group
comparison of ROM in Group A and Group B for
plantarflexion had shown statistical significance
with p-value 0.0431 and 0.0077. The intra group
comparison of ROM in Group A and Group B for
dorsiflexion had not shown statistical
significance with p-value 0.0679and 0.9999
(Table-2). The intergroup comparison of ROM
had shown statistical significance for plantar
flexion with p-value 0.0082.The inter group
comparison had shown no statistical
significance dorsiflexion with p-value 0.4963
(Table-3).
Table 2: Intragroup comparison of ROM, VAS and FFI
using Wilcoxon matched pairs test.

Variables Groups Pre Post Difference p-value
Group A 16.50±4.12 18.30±3.33 1.80±2.39 0.0679
Group B 19.00±2.11 20.00±0.00 1.00±2.11 0.9999
Group A 40.00±6.67 42.50±5.40 2.50±2.64 0.0431*
Group B 38.50±9.44 49.00±3.16 10.50±8.32 0.0077*
Group A 6.90±0.32 3.50±1.58 3.40±1.84 0.0069*
Group B 7.00±0.94 2.30±0.48 4.70±0.67 0.00001*
Group A 42.12±9.66 22.38±9.30 19.75±8.16 0.0059*
Group B 42.66±13.21 14.59±6.80 28.07±8.26 0.0051*

VAS

FFI

ROM                    
Plantar flexion

ROM                 
Dorsi flexion

Anand B Heggannavar, Swathi Kandada. EFFECT OF IMPAIREMENT-BASED KALTENBORN TECHNIQUE FOR PLANTAR FASCIITIS: A
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Table 3: Intergroup comparison of ROM, VAS and FFI
using Mann Whitney U-Test.

Variables Groups z-value p-value
ROM dorsiflexion Group A vs. Group B -0.6803 0.4963

ROM plantar flexion Group A vs. Group B -2.6458 0.0082*
VAS Group A vs. Group B -2.0032 0.0452*
FFI Group A vs. Group B -2.419 0.0156*

VAS: Mean VAS values reduced from 7.00±0.94
to 2.30±0.48 with a mean difference of
3.40±1.84 in group A and in group B VAS reduced
from and in group B VAS reduced from 7.00±0.94
to 2.30±0.48 with a mean difference 4.70±0.67.
The intra group comparison of VAS in Group A
and Group B had shown statistical significance
with p-value 0.0069 and 0.00001 (Table-2).The
intergroup comparison had shown statistical
significance with p-value 0.0452 (Table-3).
FFI: Mean FFI values reduced from 42.12±9.66
to 22.38±9.30 with a mean difference of
19.75±8.16 in group A and in group B it reduced
from 42.66±13.21 to 14.59±6.80 with a mean
difference of 28.07±8.26. The intra group
comparison of FFI in Group A and Group B had
shown statistical significance with p-value
0.0059 and 0.0051 (Table-2).The intergroup
comparison had shown statistical significance
with p-value 0.0156 (Table-3).

DISCUSSION

control group had shown significant improve-
ment in pain and function but manual therapy
group had shown better improvement compared
to the control group [2].
Decreased dorsiflexion is considered as a
causative factor for plantar fasciitis and when
the range is improved by manual therapy
technique subjects had reported decreased pain.
This can be attributed to the fact that improved
range at ankle joint decreased tension created
in plantar fascia and leads to decreased pain
[3]. A tight gastrosoleus decreases the
dorsiflexion range of motion, stretching
gastrosoleus increases the range. Decreased
plantar flexion can be due to weak plantar
flexors as they produce a decreased plantar
flexor force at ankle [6].
Joshua et al and Young et al had proved the
combined effect of manual therapy and physical
therapeutic agents and stretching and exercises
is more effective than treating with
electrotherapeutic agents, stretching and
exercises; the present study has similar results
as compared to the above literature and had
proved the efficacy of Kaltenborn mobilizations
in plantar fasciitis.
Treating the whole kinematic chain yields better
results compared to treating the affected area
was observed in this study, literature supports
treating whole kinematic chain treatment of
lower extremity in conditions such as OA hip had
shown improvement in pain and function [13].
Therapeutic ultrasound has analgesic and anti-
inflammatory effects; the reduction of pain in
subjects in both the groups could be due to the
use of therapeutic ultrasound. Kaltenborn
mobilizations also have its effects on pain
reduction [14].  Pain reduction was observed in
both the groups when assessed on VAS but
Group B showed significant reduction in pain,
this can be attributed to mobilizations. Grade III
mobilizations were given to the participants,
grade III mobilizations include traction and glide
it stretches the tendon, ligament, capsule and
improves physiologic accessory movement [15].
When traction is applied there is distraction of
one articular surface on the other in
perpendicular direction. Gliding causes
translational glide of one surface parallel to the
other; both the techniques improves joint range

The present study was conducted to determine
effects of impairment-based Kaltenborn
mobilizations on pain and function in subjects
with plantar fasciitis. The result of the study
showed the mobilization group had significant
improvement in VAS and FFI compared to the
control group. The mobilization group also had
shown better improvements in ROM compared
to the control group, where plantar flexion had
shown statistical significance but dorsiflexion
was not statistically significant. The pre and post
dorsiflexion scores showed no statistical
significance as the difference is very less; there
was a very less increase in dorsiflexion range
from pre treatment to post treatment and most
of the subjects had full range of dorsiflexion.
The results of this study were consistent with
the results of the previous study done by Joshua
et al, where both manual therapy group and the
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and decreases pain [16,17].
As the pain limits the functional abilities reduced
pain in subject could be a factor for improving
the functional performance. This could be stated
as the pre and post scores assessed using FFI
functional assessment scale had increased. As
the mobilizations at each joint improved the
function at that level proper weight distribution
might have occurred and the abnormal stress
on plantar fascia is decreased. Gastrocnemius
stretching had decreased the tightness of the
muscle relieving stress on fascia; this could be
another reason for significant pain reduction in
both the groups. The small sample size and
recruitment of subjects from a single centre is a
limitation of the study as the results could not
be generalized.
Future Scope: A similar study with large sample
size could be done. The long term effects need
to be investigated. Similar study with other
manual therapy techniques needs to be
investigated.

CONCLUSION
The present study concludes that both the
groups had shown improvement in pain and
function but the mobilization group is more
effective compared to the control group. Hence,
it is proved that combined treatment approach
of manual therapy with electro-physical agents
and exercises would yield better results.

Conflicts of interest: None
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COMPARATIVE EFFECTIVENESS OF LOW LEVEL LASER THERAPY,
ULTRASOUND THERAPY AND COMBINED EFFECT OF BOTH ON
TRIGGER POINTS
Peeyoosha Gurudut *1, Esha Bhadauria 2.
*1 Assistant Professor, Department of Orthopedic Physiotherapy, KLEU Institute of
Physiotherapy, JNMC Campus, Nehrunagar, Belagavi, Karnataka, India.
2 Department of Orthopedic Physiotherapy, KLEU Institute of Physiotherapy, JNMC Campus,
Nehrunagar, Belagavi, Karnataka,  India.

Background: Positive effect of Low Level LASER Therapy (LLLT) and Ultrasound therapy (UST) have been studied
before for Trigger Point. however combination of both LLLT and UST therapy have not been studied.
Objective: To compare the effect of LLLT, UST Alone each and combined therapy of both along with trigger point
release on Trigger points through pressure pain threshold (PPT), Grades of tenderness.
Methods:  45 participants with at least one Myofascial Trigger Point were recruited and systematically assigned
to one of three groups: UST (6 sessions), LLLT (3 sessions), both UST (6sessions) and LLLT (3sessions) along with
trigger point release for all the groups. Outcome measures were assessed after one week treatment: pressure
pain threshold (PPT) and Grades of Tenderness of trigger point.
Results: Pre and Post treatment values showed statistically significant results for all the groups. When
comparisons were made within the groups, combined UST and LLLT showed significant results over US and LLLT
alone.
Conclusion: The study demonstrated that combination of UST and LLLT is found to be effective. Thus administration
of both modality as combined therapy for trigger point can be used for clinical purpose.
KEY WORDS: UST, LLLT, Trigger point, Pressure Algometer, Grades of Tenderness
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admitted to a pain centre [2].
Trigger points (TPs) are discrete, focal,
hyperirritable spots located in a taut band of
skeletal muscle. These spots are painful on
compression and can produce referred pain,
referred tenderness, motor dysfunction, and
autonomic phenomena. Trigger points helps to
define myofascial pain syndromes [3].
Active trigger point are those which on

Musculoskeletal disorders are the main cause
of disability in the working-age population and
one of the leading causes of disability in other
age groups [1].
Trigger points was considered to be the primary
cause of pain in 74% of 96 patients with
musculoskeletal pain presenting to a community
medical centre and in 85% of 283 patients

mailto:peeoo123@yahoo.com
http://dx.doi.org/10.16965/ijpr.2016.169
http://www.ijmhr.org/ijpr.html
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examination  are consciously  perceived  by  the
patient  as  pain,  even at rest, without  activity
or trauma. Latent  trigger  point  are found  on
examination  that  are  generally  not  consciously
felt by the patient as anything more than
discomfort, tension or stiffness for a majority of
time unless exacerbated (aggravated by some
physical activity). Latent trigger points are
generally rated 1 or 2 and active trigger points
are always rated 3 or  4 [4].
TPs are known to cause neck and jaw pain, low
back pain, headaches, the symptoms of carpal
tunnel syndrome and tennis elbow, and many
kinds of joint pain mistakenly ascribed to
arthritis, tendonitis, bursitis, or ligament injury.
TPs may cause numbness, tingling, or lack of
normal range of movement. TPs can also cause
earaches, dizziness, sinus congestion, nausea,
heartburn, and false heart pain which may
further lead to depression if pain has been
chronic [5].
Many researchers agree that acute trauma or
repetitive micro trauma may lead to the
development of a trigger point, prolonged poor
posture, Sustained heavy lifting, sedentary
lifestyles, de-conditioning, Muscle clenching and
tensing due to mental/emotional stress, Injury
such as a blow, strain, break, twist or tear, inacti-
vity such as prolonged bed rest or sitting [6].
The trigger point count increased gradually with
age, reaching maximum at age 70. Women had
more tender points than men, Caucasians more
than blacks. Isolated regional clusters of tender
points occurred at the shoulder girdle in 7.8%
and the knees in 7.4%. Correlation between
tender points and associated peripheral joint
tenderness was poor. Simons proposed a
hypothesis of aetiology of MTrPs, were acute or
chronic muscle overload leads to trauma to
motor end plate and release of Acetylcholine
(ACh). Excess amount of Ach results in
contraction knot, which are in state of continued
contraction and result in local ischemia and
hypoxia. Increased energy demand in the face
of loss of energy supply causes the release of
sensitizing noxious substances, which are
responsible for pain associated for MTrPs [7].
Although the diagnoses and treatment of
Myofascial Pain being related to trigger points
is yet to be included in most medical training.

Most of the patients with musculoskeletal pain
are still treated with the anti-inflammatory
medications, muscle relaxants, anti depressant
medications and/or strengthening programs.
These may prove to be ineffective, if not
detrimental, as trigger points may not respond
to them and may be aggravated by further
straining (strengthening exercises). Presently
there is no evidence that any form of drug
treatment eliminates Myofascial trigger points. 
NSAIDs and other analgesics usually provide
moderate but very temporary symptomatic
relief. Some physicians regularly administer
trigger point injections [8].
Non pharmacologic treatment includes
acupuncture, osteopathic manual medicine
techniques, massage, acupressure, ultrasono
graphy, application of heat or ice, diathermy,
transcutaneous electrical nerve stimulation,
ethyl chloride Spray and Stretch technique, dry
needling.
Pressure Algometry is a useful technique in
determining PPT measures, and has been used
widely in both clinical and laboratory settings.
Pressure algometry is predominantly a manual
procedure that requires a perceptual response
from the participant or patient. The reliability of
PPT data is, therefore, dependent upon not only
the application technique of the observer, but
also the ability of the patient or participant to
provide a consistent verbal indication of the PPT
level [9].

MATERIALS AND METHODS

Patients: Study design was an experimental
study. The study was conducted on local
residents restricted to Belgaum city, province
Karnataka, country India. Ethical committee
approval was obtained from KLE Institutional
Ethical Review Committee. Inclusion criteria
were: 1) Adult age group 18 – 60 years; 2)
Patients having tender/trigger point of grade 2
or grade 3. Exclusion criteria were:1) All
contraindications for LASER and Ultrasound
2)Pregnancy 3)Tumors 4)Epipyseal plate
5)Implants 6)Acrylic bone  glue used 7)Irritable
skin around the area of  treatment Outcome
measures were 1)Pressure pain threshold
2)SOFT TISSUE TENDERNESS GRADING SCHEME
used for assessment by palpation method
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Method:  Subjects were
divided into 3 groups
randomly by chit method
(as given in Fig. 1).

Ultrasound therapy involved 1 Mhz intensity at
pulsed mode for 5min (Fig. 2)
Low Level LASER Therapy involved Gallium-
Aluminum-Arsenide laser wavelength 650 and
810 nm and power output of<500mW, relative
humidity 80% with irradiation time of 10 minutes
(Fig.3) Trigger point release for 90sec in each
group following the treatment.

Fig-2 Fig-3

 

 

Statistical Analysis:  SPSS software version 17
software was used for analysis.

The mean age group of subjects in this study
was between 18- 60years. The mean age of the
participants in ultrasound therapy was 34.33
years, LLLASER therapy was 25.27 and combined
therapy group was 20.73years. The difference
in mean age of three groups was statistically
not significant.
Results state an improvement in Grades
ofTenderness when within group scores were
analyzed with p value <0.001 (Refer Table No.1).
Statistical difference was noted when between
groups scores were compared by Mann-Whitney
U test. (Refer Table No.2) The results shown in
table 3 states that significant improvement was
also noted in Pressure Pain Threshold when
within group scores were analyzed with p value
<0.001. Statistical difference was noted when
between groups scores were compared by
Mann-Whitney U test (Table  4).

RESULTS

Table 1: Comparison of three groups (A, B, C) with grades of tenderness at before and after treatment by Kruskal
Wallis ANOVA test.

Mean SD Mean rank Mean SD Mean rank Mean SD Mean rank
Group A 3.67 0.49 22 1.53 0.52 26.97 2.13 0.35 18.23
Group B 3.6 0.51 20.5 1.6 0.74 26.53 2 0.76 17.5
Group C 3.87 0.35 26.5 1 0 15.5 2.87 0.35 33.27
H-value
P-value

Groups
Before treatment After treatment Changes

2.75 10.804 17.053
0.253 0.0050* 0.0001*

*p<0.05
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Table 2:  Pair wise
comparisons of three
groups (A, B, C) with
grades of tenderness
at before and after
treatment by
Mann Whitney U test.

Time Groups Mean SD Mean rank U-value Z-value P-value
Group A 3.67 0.49 16
Group B 3.6 0.51 15
Group A 3.67 0.49 14
Group C 3.87 0.35 17
Group B 3.6 0.51 13.5
Group C 3.87 0.35 17.5
Group A 1.53 0.52 15.47
Group B 1.6 0.74 15.53
Group A 1.53 0.52 19.5
Group C 1 0 11.5
Group B 1.6 0.74 19
Group C 1 0 12
Group A 2.13 0.35 16.23
Group B 2 0.76 14.77
Group A 2.13 0.35 10
Group C 2.87 0.35 21
Group B 2 0.76 10.73
Group C 2.87 0.35 20.27

41

30

101.5

60

0.0006*

0.0030*-2.9657

-2.1776

-0.4563

-3.4219

52.5

112

0.0128*

0.0294*

0.6482

0.9835-0.0207

-2.4887

105 -0.3111 0.7557

0.3507

0.213482.5

90 -0.9333

-1.2443

Changes

Before 
treatment

After 
treatment

*p<0.05

Table 3: Comparison of three groups (A, B, C) with pressure pain threshold scores at before and after treatment by
Kruskal Wallis ANOVA test.

Mean SD Mean rank Mean SD Mean rank Mean SD Mean rank
Group A 0.2 0.77 18.7 2.4 1.59 8.8 2.2 1.08 9.2
Group B 1.07 1.83 26.47 6.87 2.26 26.2 5.8 2.21 24.83
Group C 0.33 0.49 23.83 10.27 3.56 34 9.93 3.53 34.97
H-value
P-value

Before treatment After treatment Changes

4.521 29.5 30.012
0.104 0.0001* 0.0001*

Groups

Table 4: Pair wise comparisons of three groups (A, B, C) with pressure pain threshold scores at before and after
treatment by Mann-Whitney U test.

Time Groups Mean SD Mean rank U-value Z-value P-value

Group A 0.2 0.77 13.03
Group B 1.07 1.83 17.97
Group A 0.2 0.77 13.67
Group C 0.33 0.49 17.33
Group B 1.07 1.83 16.5
Group C 0.33 0.49 14.5
Group A 2.4 1.59 8.67
Group B 6.87 2.26 22.33
Group A 2.4 1.59 8.13
Group C 10.27 3.56 22.87
Group B 6.87 2.26 11.87
Group C 10.27 3.56 19.13
Group A 2.2 1.08 9.2
Group B 5.8 2.21 21.8
Group A 2.2 1.08 8
Group C 9.93 3.53 23
Group B 5.8 2.21 11.03
Group C 9.93 3.53 19.97

-2.2606

0.0001*-4.5833

-4.2515 0.0001*

0.5338-0.6222

45.5 -2.779 0.0055*

0.0001*-4.6663

0.0001*-3.9197

97.5

10

2

58

18

0

0.0238*

75.5 -1.5347 0.1249

85 -1.1406 0.254

Changes

Before 
treatment

After 
treatment*p<0.05
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DISCUSSION also improve oxygen supply to hypoxic cells in
the trigger point areas, at the same time it
remove the collected waste products. With this
perception in mind we can expect that LLLASER
therapy in addition to trigger point release will
significantly decrease pain. Previous studies
have confirmed the utility of low level laser in
the treatment of myofascial trigger points [12].
Manual pressure release (MPR) is one of the
techniques used to treat myofascial trigger
points. Simons (2002) has proposed that MPR
may equalize the length of sarcomeres in the
myofascial trigger point and consequently
decrease the palpable knot and pain. Another
study by Hou et al (2002) suggested reduction
in pain in myofascial trigger point from reactive
hyperaemia in the local area, due to counter-
irritant effect or spinal reflex mechanism that
may produce reflex relaxation of the involved
muscle.
The use of push pull gauge algometer fitted by
a metal rod with a rubber disc tip with surface
of 1cm2 , pain sensitivity in response to the
steady application of pressure for 30-40 sec was
shown to change as subject experienced
maximum pain to no pain on application of
pressure using pressure algometer. This increase
in pressure was found to be significant
(p<0.001).
Studies have been done by dilpreet et.al on
Combination of low level laser therapy and
ischemic compression proved more effective
treatment in latent myofascial trigger points
than ischemic compression alone [13].
L.A. Matsutani found that stretching exercises
program is efûcient to reduce pain and painful
sensibility at tender points, thus enhancing
patient’s quality of life. Laser therapy has not
shown advantages when added to muscle
stretching exercises [14].
The current study can be used in clinics to treat
patients with referred pain. LLLASER therapy (3
sessions) and ultrasound therapy (6 sessions)
as combined therapy for a week can be used to
treat patients followed by MPR (60 sec). other
outcome measures for pain and disability could
be taken for further assessment( eg. Visual
analog scale, McGill pain questionnaire) in
addition to grades of tenderness and pressure

As expected in above study, all groups
experienced reduction in pain over the duration
of a week confirming that, Ultrasound, LLLASER
as standalone treatment are effective however
there has been significant effect of Ultrasound
and  LLLASER both as combined therapy on
trigger points.
In the present study, we compared the results
obtained after a six sessions of therapeutic
Ultrasound, three sessions of LLLASER therapy
and three sessions of LLLASER and therapeutic
Ultrasound both on Latent trigger point. However
there have been studies reporting Ultrasound
and LLLASER as standalone therapies effects on
trigger point [10], there is no evidence that
LLLASER and Ultrasound can be used effectively
as combined therapy in clinics to release trigger
point.
Acute or chronic muscle overload results in
trauma to the motor end plate and subsequent
release of acetylcholine. Excessive amount of
acetylcholine result in formation of contraction
knots which are in state of continued contraction
and result in local ischemia and hypoxia. The
combination of increased energy demand in the
face of loss of energy supply causes the release
of sensitizing noxious substances, which are
proposed to be responsible for the pain
associated with myofascial trigger point [2].
Therapeutic ultrasound is commonly used in the
management of different forms of
musculoskeletal pain as has ability to decrease
short-term local trigger-point sensitivity. It is an
inexpensive, non-ionizing form of radiation that
is easily integrated and is non invasive than
traditional needle therapy. Ultrasound therapy
evokes short-term segmental antinociceptive
effects on trigger points which may helps in the
management of  musculoskeletal  pain [11].
LLLASER therapy has been used widely in
treatment of skeletal muscle disorders with
positive result. The light tissue interaction leads
to analgesic and anti-inflammatory effects and
also provides tissue healing. Laser irradiation
stimulates collagen production, alters DNA
synthesis, and improves the function of
damaged neurological tissues. Low level laser
therapy improves local microcirculation, it can
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pain threshold. It could be confirmed whether
referred pain diminishes from above treatment
or whether there is only local effects on pain
sensitivity.
The limitation of current study is the
inconsistency of pain perception within a subject
may affect the PPT measurement. There is no
follow up hence duration of treatment effect
remains unknown.

Conflicts of interest: None
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EFFECT OF KINESIO TAPING ON NECK FLEXORS AND CRANIOVE-
RTEBRAL ANGLE IN SUBJECTS WITH FORWARD HEAD POSTURE:
A RANDOMISED CONTROLLED TRIAL
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Background: A pilot study on effect of kinesio taping has proved its effectiveness in subjects with forward head
posture. However, there is need to conduct a controlled study by comparing it with placebo kinesio taping to
prove its effectiveness.
Objective: To compare the effects of kinesio and placebo kinesio taping on endurance of neck flexors and
craniovertebral angle in subjects with forward head posture.
Materials and Methods: 30 participants with forward head posture were recruited in the study and were
randomly assigned into 2 groups: Kinesio taping group and Placebo kinesio taping group. Outcome measures
were assessed before and after 6days of treatment by the assessor who was blinded to the treatment groups.
Results: Pre and post treatment values showed statistically significant result for both the groups in terms of
pain, craniovertebral angle and isometric neck flexor endurance score. Also when comparison was made, both
the groups showed equally significant results.
Conclusion: Kinesio taping appears to be effective in improving forward head posture. But when compared with
Placebo kinesio taping, it did not prove to be superior in treating forward head posture.
KEY WORDS: Forward head posture, Craniovertebral angle, Kinesio taping, Neck flexor endurance.
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cervical spine, rounding of the upper back and
elevation and protraction of the shoulders
[3-5].
A forward head posture can be the result of
injuries like sprains and strains of the neck, weak
neck muscles and poor posture [6] and it alters
the muscle activity in neck protraction and
retraction [7,8]. The muscles that become tight

Forward head posture (FHP) is the anterior
positioning of the cervical spine [1]. It involves
an excessive anterior position of the head in
relation to the theoretical plumb line
perpendicular to the body’s center of gravity [2].
FHP is considered to coexist with hyperextension
of upper cervical spine, flattening of lower
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and facilitated are pectorals, upper trapezius,
levator scapulae, sternocleido mastoid,
suboccipitals, subscapularis, latissimus dorsi
and arm flexors. The muscles that become weak
and inhibited are longus capitis, longus colli,
hyoids, serratus anterior, rhomboids, lower
trapezius, posterior rotator cuff and arm
extensors [9,10]. When the pressure on the neck
and shoulder is present, the neck and shoulders
have to carry the added weight all day in an
isometric contraction.
Symptoms of forward head posture include
forward head position, chronic pain (neck,
shoulders, upper, lower and middle back), TM
joint dysfunction, teeth clenching, fatigue,
arthritis, pinched nerves, decreased range of
motion, loss of overall height, myofascial pain
syndrome, headaches and migraines, numbness
or  tingling in arms and hands, muscle spasms,
sore and tight chest and neck  muscles, asthma,
impaired athletic performance, poor sleep or
insomnia, disc degeneration, trigeminal
neuralgia (facial pain), mouth breathing / sleep
apnea [7].
The commonly used research measure for
diagnosing FHP is by calculating the
craniovertebral angle which is the the angle
found at the intersection of a line drawn from
the tragus of the ear through the spinous process
of C7 and a horizontal line through C7 [11]. It is
assessed by using plumb line measurement [12],
postural assessment system, digital photograph
technique [13] and various other sophisticated
instruments like head posture spinal curvature
instrument and electronic head posture
instrument. As poor isometric performance of
the cervical flexor muscles is proved to be
associated with FHP [9], measurement of
endurance capacity of the cervical flexor muscle
group is also done to rule out the severity [11].
The treatment of FHP support exercise therapy
[14], mobilization, manipulations and the use of
kinesio tape. Among this, Kinesio taping is a new
therapeutic modality that corrects and treats
many musculoskeletal disorders and is based on
natural healing process. Kenzo Kase, the creator
of Kinesio tape, proposed the mechanisms for
the effects of Kinesio Tape which includes
altered muscle function by the tape, effects on
weakened muscles, improved circulation of

blood and lymph by eliminating tissue fluid or
bleeding beneath the skin, decreased pain
through neurological suppression, repositioning
of subluxed joints by relieving abnormal muscle
tension, and helping to affect the function of
fascia and muscle [15,16]. Various studies have
shown the effect of kinesio tape on Forward
Head Posture (FHP) alignment and deep cervical
flexors [17,18].
A pilot study on effects of kinesio taping on
muscular endurance of neck flexors in only 5
subjects with forward head posture showed
positive results in improving the muscular
endurance [17]. Also a study investigated the
immediate effect of neck retraction taping on
forward head posture and the upper trapezius
during computer work and found that FHP angle
was significantly decreased after the
intervention [13]. But there is dearth in high level
evidence (RCT) where the effect of taping is
studied to confirm the findings of the pilot study.
Hence there is need to conduct a further study
with larger sample size and a control group which
would state the effect of kinesio taping by
comparing with placebo kinesio taping.
Therefore, the present study is done with a
hypothesis that KT taping will have superior
benefits on FHP when compared with Placebo
KT taping.

MATERIALS AND METHODS

The study design was double blinded
randomized controlled trial where both assessor
and participants were blinded and was
conducted on local residents restricted to
Belgaum city, province Karnataka, country India.
Ethical committee approval was obtained from
Institutional Ethical Review Committee. Sample
size of thirty was calculated on the basis of
effect size of pilot study and past research
statistics. Participants were screened based on
inclusion and exclusion criteria.
Inclusion criteria: 1.Age group 18 years to 60
years. 2. Participants willing to participate in the
study. 3. Subjects with symptomatic forward head
posture. 4. Craniovertebral angle more than 540

[19],
Exclusion criteria: 1. Earlier neck surgeries
2. Neck pain with neurological symptoms
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3. Subjects with traumatic neck pain 4. Skin
allergy 5. Open wounds in the neck region.
Prior to the commencement of the procedure,
written informed consent was taken from the
subjects. The purpose of the study was explained
following which demographic data was
collected from the subjects. Assessment was
done for the baseline data on 1ST DAY. Subjects
were randomly allocated to two groups with chit
method. (Refer CONSORT diagram). Post
treatment reassessment was on 6th DAY of the
protocol.

CONSORT diagram
Flow chart 1: Flowchart for the randomized controlled
trial.

Fig. 1: Calculating Craniovertebral Angle.

Procedure: A brief demographic data was noted
from the subjects.
Procedure for assessment: Craniovertebral
angle, which has Inter-rater reliability of
(ICC>0.972) and test-retest reliability of
(ICC>0.774).
This was measured using the photographic
method. The digital camera that was used for
taking photographs of the participants was
mounted 1.5 m away from the subjects. To
maintain the same distance between the camera
and the subjects, a spot on the ground was
marked for the subjects to stand on and spot
was taped on to the floor where camera was
held. The subjects stood barefoot and in a
standing position, the photos were taken from
the subject’s right hand side upon which the CV
angle was calculated [12] by measuring the
angle found at the intersection of a line drawn
from the tragus of the ear through the spinous
process of C7 and a horizontal line through C7
[21,23](Figure 2)
Fig. 2: Calculating Isometric Cervical Flexor Endurance
Score.

Isometric neck flexor muscle endurance score
[22,24], which has interrater reliability of 0.83,
0.85, and 0.88 for the 3 testers and Intrarater
reliability of 0.78.
Subject was in supine on a plinth, retracted the
chin and lifted the head at a distance of 2 cm
and was confirmed visually using a vertical ruler
placed at the side of the plinth. The time
between assuming the test position until the
chin began to thrust down was measured in
seconds with a stop watch. Chin drop was
determined by checking the drop of the subject’s
chin by observation. Participants were given a
demonstration of the procedure prior to the test.
(Figure 3)
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NPRS Score [20], which has strong correlation
to VAS scores (r= 0.94, 95% CI = 0.93 to 0.95).
On a scale of 0 to 10, subject is told to rate their
pain RIGHT NOW, USUAL, BEST and WORST
level of pain during the last week. The score is
calculated out of 40 by adding all four counts
[30].
Subjects were given this form to fill and
depending on which the score was noted.  By
using chit method randomly segregate the
subjects into two groups i.e. KT group and
Placebo KT group.
Procedure for application of kinesio tape [17]:
The tape used in this study was water proof,
adhesive, had a width of 5cm. It was able to get
stretched up to 140% of its original length. The
tape was applied on the skin and replaced on
4th day. The tape was measured and cut
according to patient’s required treatment area.
For KT group was applied on levator scapulae
and upper trapezius. Two strips (I shaped) of the
tape were used; subject was asked to stretch
the muscles and first strip was applied from
Occiput towards the fibers of upper trapezius.
Second strip was applied from occiput towards
the fibers of levator scapulae. This was applied
bilaterally.
For placebo KT goup, KT was applied on C7 to
T3. Subject was asked to flex his head and I strip

SPSS software version 16 software was used.
Statistical measures such as mean, standard
deviation and tests of significance such as
Kolmogorov-Smirnov Z test, Mann-Whitney U
test, Wilcoxon matched paired test were used
for the analysis of the data. Normality testing
of the variables by Kolmogorov-Smirnov Z test
showed that it does not follow a normal
distribution. Therefore, the non-parametric tests
were applied (Table1). Subjects in both the
groups match for age, weight, height & BMI
(Table3).Within group comparison of KT Group
and Placebo KT Group with respect to CV angle
(p=0.0015,0.0010), ICFES (p=0.0007,0.0007) and
NPRS scores (p=0.0007,0.0007) at pre and post
test by Wilcoxon matched paired test showed
improvement for both the groups. But between
group comparison for CV angle (p=0.0971,
0.5755), ICFES (p=0.9504,0.9010), NPRS scores
(p=0.1354,0.8519) by Mann-Whitney U test
showed no significant difference between KT
Group and Placebo KT Group. (Table 4,5)

was applied over the spinous process of C7 toT3
with no tension on the ends of the tape. Then
subject was asked to return his head to neutral
position.
After 3 days tape was reapplied and results were
noted on day 6.

ANALYSIS AND RESULTS:

Table 1: Normality of pre and
posttest scores of various
variables by Kolmogorov-

Smirnov Z test.

Z-value p-value Z-value p-value
Pre test 0.8 0.545 0.429 0.993
Posttest 0.706 0.701 0.727 0.667

Difference 0.758 0.614 0.756 0.617
Pre test 0.708 0.697 0.856 0.456
Posttest 0.989 0.282 1.162 0.134

Difference 0.541 0.931 0.664 0.771
Pre test 0.592 0.875 0.957 0.318
Posttest 0.403 0.997 0.634 0.816

Difference 0.743 0.639 0.543 0.93

NPRS

Variables Time points
KT Group Placebo KT Group 

CV ANGLE

ICFES (SEC) 

Table 2: Gender distribution.

Gender KT Group % Placebo KT 
Group

% Total

Male 1 6.67 2 13.33 3
Female 14 93.33 13 86.67 27

Total 15 100 15 100 30
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Table 3: demographic
distribution by t test.

Variable Group n Mean SD t-value p-value
KT Group 15 21.13 1.41

Placebo KT 
Group

15 21.13 1.92

KT Group 15 1.61 0.08
Placebo KT 

Group
15 1.59 0.07

KT Group 15 59.27 10.62
Placebo KT 

Group
15 59.47 10.14

KT Group 15 22.88 3.26
Placebo KT 

Group
15 23.13 3.12

Age 0 1

0.5816 0.5655

0.8334-0.2123BMI

Height

Weight

-0.0528 0.9583

Subjects in both the groups
match for age, weight, height &
BMI,

Table 4: Within group comparison by Wilcoxon matched paired test.

Groups Time Mean Std.Dv. Mean Diff. SD Diff. % of 
change

Z-value P-value

Pretest 49.53 4.67
Posttest 52.33 4.45
Pretest 46.8 5.14
Posttest 50.47 6.03
Pretest 38.27 14.04
Posttest 56.8 18.46
Pretest 39.07 22.8
Posttest 59.4 27.44
Pretest 18.27 6.56
Posttest 8.67 4.17 9.6 4.73 52.55 3.4075 0.0007*
Pretest 14.73 5.62
Posttest 8 3.12

CV angle
KT Group -2.8 2.11 -5.65 0.0015*

Placebo KT 
Group

-3.67 2.77 -7.83 3.2958 0.0010*

3.1798

ICFES
KT Group -18.53 8.44 -48.43 0.0007*

Placebo KT 
Group

-20.33 12.94 -52.05 3.4077 0.0007*

3.4078

NPRS
KT Group

Placebo KT 
Group

6.73 4.08 45.7 3.4078 0.0007*

Table 5: Between
group comparison
by Mann-Whitney

U test.

KT Group 49.53 4.67 272.5
Placebo KT 

Group
46.8 5.14 192.5

KT Group 52.33 4.45 246
Placebo KT 

Group
50.47 6.03 219

KT Group 38.27 14.04 234
Placebo KT 

Group
39.07 22.8 231

KT Group 56.8 18.46 235.5
Placebo KT 

Group
59.4 27.44 229.5

KT Group 18.27 6.56 268.5
Placebo KT 

Group
14.73 5.62 196.5

KT Group 8.67 4.17 228
Placebo KT 

Group
8 3.12 237

MeanTime Group SD
Sum of 
ranks

U-value Z-value P-value

Posttest 99 -0.56 0.5755

ICFES

Pretest 111 -0.0622 0.9504

Posttest

CV angle

Pretest 72.5 -1.6591 0.0971

NPRS

Pretest 76.5 -1.4932 0.1354

Posttest 108 -0.1867 0.8519

109.5 -0.1244 0.901

DISCUSSION females (86.67) when compared to males
(13.33). This matched the findings of other
studies which demonstrated increased
occurrence in females than in males [38-40]. The
age group between 18 to 60 years was taken as
an inclusion criteria as several studies have
shown the occurrence of FHP in the above
mentioned age group [27]. Reviews have stated
that forward head posture increases in

The present randomized controlled trial was
aimed to find the effect of Kinesio and Placebo
Kinesio taping on neck flexors and Craniover-
tebral angle in subjects with Forward Head
Posture.
Gender distribution in the present study
indicates that the FHP occurrence is more in



Int J Physiother Res 2016;4(6):1728-35.     ISSN 2321-1822 1733

computer work. It was stated that the taping
tension provided by the Neck retractor taping
stimulates cutaneous mechanoreceptor effect
and thus prevents and decreases FHP. Also the
muscle activity of upper trapezius decrease with
NRT compared to without NRT [18].   Also there
are studies that disagree with previous possible
mechanisms of kinesio taping proposed by Kase
et al. and others, which stated that the Kinesio
tape is not superior to other interventions
[35-37]. A possible explanation given by them
for the negative result, is that the magnitude of
cutaneous afferent stimulation generated by
kinesio taping may not have been strong enough
to modulate the changes. A study also indicate
that Kinesio Taping was no better than sham
taping/placebo and active comparison groups,
but the effect sizes were small and probably not
clinically significant or the trials were of low
quality [31].
The present study stated equal effect of placebo
kinesio tape on endurance of neck flexors and
craniovertebral angle as the Kinesio tape. Here
the cutaneous efferent stimulus and sensory
feedback must have provided the same result
as the proper Kinesio taping technique on the
skin.
Similar results were seen in a pilot study done
by Chia-Ning Chiu et al. (2013) on effect of
kinesio taping on forward head posture and
muscular endurance of deep neck flexors. Here
placebo kinesio taping was proved to be better
method than traditional kinesio taping method
for correcting FHP and improving muscular
endurance of deep neck flexors. This is probably
because placebo KT generates tension when
applied at C7-T3 spinous process and corrects
the sitting posture of subjects [17] and must also
be an another reason for the equal effects of
both the techniques.
Limitation: Long term effect of the kinesio taping
was not assessed. Despite the intent of Placebo
Kinesio Application, the absence of real control
group that did not receive any tape intervention
precludes ruling out the secondary changes of
the study.
Future Scope: Effect of kinesio tape and no tape
can be assessed, Effect of both, KT and Placebo
KT using in combination with other already
proved intervention methods.

individuals during the work, which involves an
excessive anterior positioning of the head in
relation to the theoretical plumb line
perpendicular to the body’s center of gravity.
This must be a reason why FHP is the common
type of posture in sedentary  workers [18,25,38].
Studies also reveal that FHP can be a result of
sprains and strains of the neck, imbalance in
the neck muscles and the poor posture [6].
Usually long duration workers, working on
computers are more susceptible to having neck
pain and forward head because of hours spent
studying and working on computers [29]. All
these activities are done in static sitting position
with the head bent forward, where during
computer processing the keyboard and monitors
are held close together resulting in neck pain
and slouched posture.
A study on effect of relatively protruded head
and neck posture on postural balance stated that
FHP may contribute to the disturbances in the
balance in healthy adult [18]. Here the severity
of head protrusion with neck extrusion and
posture balance were assessed. The reason
behind this is the same muscle imbalance
created by the attained posture in static position.
The results from the statistical analysis of the
present study rejected the alternate hypothesis
and proved that there is equal effect of kinesio
taping on endurance of neck flexors and
craniovertebral angle for FHP subjects
Taping has already proved its effectiveness in
improving forward head posture [32-34] where
it improves posture with applied prolong stretch
on muscles. Muscle and collagen tissue are very
adaptable and researches are indicated that
prolonged and low load stretch are more
effective than short term stretch. Kinesio tape
maintains the proper alignment and in this way
it applies prolonged stretch on tight structures
surrounding shoulder and neck. Also kinesio tape
places short and overactive muscle in
lengthened position and shift length-tension
curve to right and with decrease overlapping
actin-myosin in cross-bridge cycle diminished
muscle force production [26].
Won- Gyo Yoo et al (2013) investigated the effect
of neck retraction taping on FHP and upper
trapezius muscle of computer workers during

Peeyoosha Gurudut, Sweta V Gauns. EFFECT OF KINESIO TAPING ON NECK FLEXORS AND CRANIOVERTEBRAL ANGLE IN SUBJECTS WITH
FORWARD HEAD POSTURE: A RANDOMISED CONTROLLED TRIAL.
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CONCLUSION

Conflicts of interest: None

Kinesio taping appears to be effective in
improving forward head posture. But when
compared with Placebo kinesio taping, it did not
prove to be superior in treating forward head
posture.
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Abstract: 

Objectives: - To compare the influence of naturally occurring stress in stressed and non stressed undergraduate physiotherapy 

students. 

Method: - Before the examination 222 undergraduate Physiotherapy students were screened for stress using a questionnaire, out 

of which 45 showed to be stressed. 37 students who were not giving the examination served as controls. These participants were 

assessed for PPT and AROM for Temporomandibular and cervical joints. The stressed students were assessed before examination 

and a week after examination. The control group was assessed only once. 

Results: - The values for stress were significantly high in the stressed group before exams when compared to non stressed group. 

The values significantly reduced in the stressed group when comparisons were made between before and after the examinations. 

When comparison was made after examination of the stressed group and non stressed group, the scores became insignificant.  

Conclusion: - The results justify direct relation between stress and muscle functions affection. Examination proved to be a natural 

stressor for students. However, these stress related effects are temporary and self limiting. 

Keywords: - Students, Natural stress, Muscle function, Trigger Points, Neck, Jaw. 

INTRODUCTION 

Stress is defined as an organism's total response to 

environmental demands or pressures
1
. Stress is also defined 

as state of mental or emotional strain or tension resulting 

from adverse or demanding circumstances.
2 

Health and 

stress are inversely proportional. Stress arises when 

individuals perceive that they cannot adequately cope with 

the demands being made on them or with threats to their 

well-being.
3 

Hans Selye in 1930s coined the term “stressors” that is 

known to be a stimulus that causes stress. Hans Selye 

defined  stressor  as  “physical,  mental,  or  emotional  

strain  or  tension”  or  “a  condition  or  feeling  experienced  

when  a person  perceives  that  demands  exceed  the  

personal  and  social  resources  the individual  is  able to  

mobilize”
4
.
 
The common stressors are intense workload, 

depression, death, divorce, loss of job, starting a new job, 

getting married, moving, chronic illness, interpersonal 

conflict, finances, taking care of elderly, anxiety, and 

academic work, social and health-related factors.
5 

In today’s world, college students also experience the stress 

and strains of living. They constantly face new situations 

where the outcome is often uncertain. Stress in students may 

be due to exams, work stress, emotional reasons, faulty 

posture, using computers in awkward position, carrying 

heavy bags, long standing activities etc.
6 

A cross-sectional  

study  was  conducted among 1,224 students  of  medical,  

dental  and  engineering  colleges  from  the  urban  area  of  

Sangli  district,  Maharashtra,  India. 

Results showed that 229 (24.4%) students experienced 

stress. Out of 229, 115  (38.5%),  102  (34.1%)  and  82  

(27.2%)  were  dental,  medical  and  engineering  students, 

respectively. Stress was observed more in females than 

males.
7 

The estimated prevalence of stress and emotional 

disturbance found in several studies on medical students was 

higher than that in the general population.
8,9

Physiotherapy 

education is changing, and educators are increasingly 

concerned about the levels of stress observed in students. 

Considerable research has investigated stressors in medical, 

physiotherapy and nursing students.
10

 A study was 

conducted to determine the sources of stress, perceived 

course difficulty, and hours of paid employment in 
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undergraduate physiotherapy students in Western Australia 

(WA) and the United Kingdom (UK); (n=249 WA; 161 UK) 

and a Master of Physiotherapy (graduate entry) program 

(n=24 WA) with an overall response rate of 70%. Academic 

concerns were rated highest for all students, especially in 

terms of learning, time demands of the course, and clashing 

with other co-curriculum activities. The course was 

perceived to be more difficult than expected by 71% of 

students
11

.  

Stress has been associated with affection of muscle 

functions. It has shown to produce physical symptoms like 

headache, teeth grinding, neck and shoulder tighten up/ache, 

trigger points in muscle. It has been hypothesized that the 

feeling of general tension represents a physiological 

activation response that may or may not include muscle 

fiber activation.
12 

TMJ-related symptoms and painful 

conditions seem to be more associated with work-related 

psychosocial factors than with type of work itself.
13 

Psychological stress has been implicated in several aspects 

of Temporomandibular disorders
14

. Temporomandibular 

pain and dysfunction syndrome, is described by Costen, as 

the pain is felt in the TMJ region slightly ahead of ear and is 

associated with uncomfortable and painful symptoms upon 

mastication: opening, biting, grinding and lateral rotatory 

movements of the TMJ.
15 

Literature search revealed a study which was done to assess 

stress in dental students before, during and after examination 

using a pressure pain threshold for the TMJ muscles by 

comparing with non stressed Achilles tendon. The PPT of 

the TMJ muscles was lowered before and during 

examination
13

.
 
However, there is dearth in the literature that 

includes assessment of stress by assessing neck muscles 

through PPT and assessment of ROM.
 
Further, there is lack 

of literature where stress in exam going physiotherapy 

students has been assessed.  

Therefore, the current study was conducted with primary 

aim to compare the influence of naturally occurring stress 

(examination) in stressed undergraduate physiotherapy 

students (before and after examination) and secondary aim 

was to know association between stress and Pain Threshold 

and Active Range of Motion in TMJ and neck. 

METHODOLOGY  

After obtaining the approval from KLE institutional ethical 

review committee, students were recruited in the Study after 

fulfilling the Inclusion Criteria of under-graduate 

physiotherapy students between age of 18-25 years writing 

internal assessment exams and the students who had highest 

score were further taken as stressed/experimental group. 

Students were excluded if they had any orthodontic  device 

(braces) or undergone any dental  surgery (tooth  extraction) 

or Students with preexisting nonspecific neck pain , chronic 

neck pain and cervical complaints, any neuropathy or bone 

disorders. Purpose of the study was explained and a written 

informed consent was taken from all the students willing to 

participate in the study. 222 undergraduate students were 

screened for stress using STAI questionnaire 185 

Physiotherapy students who were appearing internal 

assessment exam were found to be stressed as had higher 

score on STAI questionnaire The Non-stressed group 

/control group consisted of 37 students who were not 

answering exams and were doing their internship were 

found to be non-stressed as had lower score on STAI 

questionnaire. 

In stressed students and non-stressed students, stress was 

assessed for Pressure Pain Threshold for TMJ and neck 

muscles, Active ROM for TMJ opening and cervical lateral 

flexion and rotation and STAI questionnaire. The stressed 

group were assessed twice i.e. before exams and one week 

after the completion of exams. The non-stressed group was 

assessed once during the course of the study as had minimal 

score on STAI questionnaire, Active ROM and Pressure 

Pain threshold. 

Stress assessment procedure: 

STAI Questionnaire: - Students were assessed for current 

stress level with Spielbergers’s State – Trait Anxiety 

Inventory (STAI). State-score (S-scores) states how person 

feels right now about exams, Trait scores (T-scores) states 

how person feels bout exams throughout. This consists of 

questionnaire of 20 statements, with raw scores ranging 

from 20 to 80. The interpretation was that higher the score 

the more is the amount of stress. For S score more than 55 

and for T score more than 50 was considered as being 

stressed. 

Active range of motion (AROM): - AROM was measured 

for TMJ opening and cervical lateral flexion and rotations. 

1) TMJ opening: TMJ opening was measured using 

was 30 inch rigid transparent plastic scale and 

readings were measured in centimetres from tip of 

upper incision to tip of lower incision. 

2) Cervical joint – Digital Goniometer was used to 

assess the right and left lateral flexion and 

rotations. The readings were measured in degrees. 

(Refer Fig 1). 
 

For right and left lateral flexion, fulcrum was placed at C7, 

stationary arm was placed along the spine and movable arm 

where participant was commanded to try to touch ear to 

shoulder on either sides.  

For right and left cervical rotation, fulcrum was placed at the 

vertex of the head and stationary arm parallel to head and 

movable arm where participant was commanded to rotate 

head on either sides. A pen/pencil was used as a reference 

point for movable arm which was placed in the subject’s 

mouth.  
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Pain pressure threshold: - PPT was assessed using a push 

pull force gauge Pressure Algometer. The following muscles 

were assessed: Masseter, Sub-Occipital, Levator Scapulae 

and anterior fibres of upper Trapezius. These muscles were 

assessed for right and left sides. The PPTs were recorded 

with a 5sec interval between each site. 3 PPT measurements 

were recorded and mean was considered for analysis. For all 

the muscles the tender points were determined by palpation 

method and the point at which the subject sensed a change 

of feeling of pressure to a feeling of pain were marked with 

the marker. PPTs were measured in pounds. (Refer Fig 1) 

 

 

Fig 1:- Flow Chart

To ensure precise relocation of these sites, a transparent 

laminating paper was used. For Masseter, the upper border 

was placed in horizontal alignment to the ear lobe, Naso 

labial folds and to the eyes and markings were made. For 

Sub-occipital muscle, C7 was marked as landmark and the 

sheet was placed vertically. For anterior fibres of Trapezius, 

edge of the upper border of the paper was kept parallel to the 

clavicle and perpendicular to the ear lobe. For Levator 

Scapulae, the paper was kept vertically between medial 

border of scapulae and C7 Spinous process.  

STATISTICAL ANALYSIS 

Data was computed and analyzed using Statistical Package 

of Social Sciences (SPSS) software version 16. Nominal 

data from subject’s demographic data i.e. age, pre and post 

values of range of motion for TMJ and cervical lateral 

flexion and rotation were analysed using Paired t-test and p 
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value was calculated. Probability values less than 0.05 was 

considered statistically significant and probability values 

less than 0.001 were considered highly statistically 

significant. 

RESULTS 

Mean age group for the study is 19.3+_1.63; mean age for 

non-stressed group is 22_+1.47.  

STAI scores, PPT and Active ROM of TMJ and neck were 

significantly high in the stressed group when compared to 

non stressed group. The values were significantly reduced in 

the stressed group when comparisons were made between 

before and after the examinations. The values were not 

significant when comparisons were made between after 

examination values of the stressed group and non-stressed 

group (Tables 1, 2 &3). 

Table 1: COMPARISON BETWEEN BEFORE EXAMS AND AFTER EXAMS IN STRESSED GROUP 

PARAMETER BEFORE EXAM AFTER EXAM DIFFERENCE T value p value 

STAI SCORE 

S Score 63.4±7.98 34.3±9.47 ↑29.1±12.10 68.168 <0.001* 

T Score 55.3±9.81 36.8±10.67 ↑18.5±14.46 8.607 <0.001* 

RANGE OF MOTION(CMS,DEGRESS) 

JAW OPENING (cms) 3.8±0.81 4.7±0.52 ↑0.8±0.54 10.510 <0.001* 

Rt LATERAL FLEXION (degree) 24.1±0.14 40.2±3.62 ↑16.1±6.59 16.372 <0.001* 

Lt LATERAL FLEXION (degree) 26.8±6.66 40.2±4.16 ↑13.4±6.42 14.001 <0.001* 

Rt ROTATION (degree) 33.9±6.88 42.4±3.11 ↑8.5±6.39 8.990 <0.001* 

Lt ROTATION (degree) 34.9±6.17 42.7±2.99 ↑7.8±5.54 9.468 <0.001* 

PRESSURE PAIN THRESHOLD(lbs) 

Rt MASSETER 0.26±0.75 2.01±0.69 ↑1.7±0.72 16.209 <0.001* 

Lt MASSETER 0.24±0.64 2.08±0.64 ↑1.8±0.89 16.256 <0.001* 

Rt SUB OCCIPITAL 0.96±1.31 2.96±1.12 ↑2±1.27 10.497 <0.001* 

Lt SUB OCCIPITAL 1.07±1.47 2.97±1.11 ↑1.9±1.34 9.476 <0.001* 

Rt UPPER FIBRE OF TRAPEZIUS 1.56±1.71 5.76±1.67 ↑4.2±2.09 13.484 <0.001* 

Lt UPPER FIBRE OF TRAPEZIUS 1.52±1.78 5.78±1.73 ↑4.2±2.15 13.272 <0.001* 

Rt LEVATOR 2.9±1.67 4.7±1.33 ↑1.8±1.63 7.380 <0.001* 

Lt LEVATOR 2.8±1.94 4.7±1.30 ↑1.9±1.79 7.337 <0.001* 

*SS 

Table 2: COMPARISON BETWEEN BEFORE EXAMS OF STRESSED GROUP WITH NON STRESSED GROUP 

PARAMETER STRESSED GROUP 

(before exam) 

NOT STRESSED 

GROUP 

t value p value 

STAI SCORE 

S Score 63.4±7.98 39.1±10.49 11.774 <0.001* 

T Score 55.3±9.81 40.3±9.17 6.984 <0.001* 

ACTIVE RANGE OF MOTION (CMS, DEGREES) 

JAW OPENING (cms) 3.8±0.81 4.5±0.67 3.690 <0.001* 

Rt LATERAL  FLEXION (degree) 24.1±6.16 41.3±4.68 14.226 <0.001* 

Lt LATERAL FLEXION (degree) 26.8±6.66 41.8±3.32 13.184 <0.001* 

Rt ROTATION (degree) 33.9±6.88 43.2±2.99 8.155 <0.001* 
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Lt ROTATION (degree) 34.9±6.17 43.7±2.15 8.859 <0.001* 

PRESSURE PAIN THRESHOLD (lbs) 

Rt MASSETER 0.27±0.75 2.68±1.02 11.730 <0.001* 

Lt MASSETER 0.24±0.64 2.82±0.82 15.129 <0.001* 

Rt SUB OCCIPITAL 0.96±1.31 3.89±1.52 9.242 <0.001* 

Lt SUB OCCIPITAL 1.07±1.47 3.87±1.32 8.794 <0.001* 

Rt UPPER FIBRE OF TRAPEZIUS 2.91±1.67 7.85±12.15 2.705 <0.001* 

Lt UPPER FIBRE OF TRAPEZIUS 2.78±1.94 5.82±2.16 6.604 <0.001* 

Rt LEVATOR 1.56±1.71 7.58±3.17 10.140 0.008* 

Lt LEVATOR 1.52±1.78 7.64±3.22 10.115 <0.001* 

*SS  

TABLE 3: COMPARISON BETWEEN AFTER EXAMINATION OF STRESSED GROUP WITH NON STRESSED 

GROUP 

*SS 

(1) STAI Questionnaire: 

When comparisons were made for S and T scores, before 

and after examination in stressed group statistically 

significant differences were noted (p<0.001).when 

comparison was made between before exams of stressed 

group with non-stressed group statistically difference was 

found (p<0.001). However, when comparisons was made 

between after exams of stressed group and non-stressed 

group (S Score p=0.157, T Score p=0.122). 
 

(2) Active Range of Motion: 

For TMJ opening, when comparisons were made between 

before and after examination in stressed group statistically 

significant differences were noted (p<0.001). when 

comparison was made for TMJ opening between before 

exams of stressed group with non-stressed group statistical 

difference was seen (p<0.001).However, when TMJ opening 

PARAMETER STRESSED GROUP 

(after exam) 

NOT STRESSED GROUP t value p value 

STAI Questionnnaire score 

S Score 34.3±9.47 37.7±12.14 1.430 0.157 

T Score 36.8±10.67 40.3±9.47 1.564 0.122 

Range of Motion (cm/degrees) 

     

JAW OPENING (cms) 4.7±0.53 4.5±0.66 1.694 0.094 

Rt LATERAL FLEXION (degree) 40.2±3.62 41.3±4.68 1.249 0.215 

Lt LATERAL FLEXION (degree) 40.2±4.16 41.8±3.32 1.88 0.063 

Rt ROTATION (degree) 42.5±3.11 43.1±3.01 0.900 0.371 

Lt ROTATION (degree)  42.7±2.99 43.6±2.14 1.605 0.113 

Pressure Pain Threshold (lbs) 

Rt MASSETER 2.01±0.69 2.6±1.03 3.171 0.002* 

Lt MASSETER 2±0.64 2.8±0.87 4.401 0.001* 

Rt SUB OCCIPITAL 2.9±1.12 3.89±1.51 3.171 0.004* 

Lt SUB OCCIPITAL 2.9±1.11 3.8±1.31 3.300 0.001* 

Rt UPPER FIBRE OF TRAPEZIUS 5.7±1.67 7.6±3.16 3.069 0.004* 

Lt UPPER FIBRE OF TRAPEZIUS 5.7±1.73 7.6±3.21 3.086 0.003* 

Rt  LEVATOR 4.7±1.33 5.89±2.16 2.827 0.007* 

Lt  LEVATOR 4.7±1.30 5.8±2.16 2.594 0.12 
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was compared after exams in stressed group with non-

stressed group,(p=0.094). 
 

In cervical joint, the ROM values for the right and left 

lateral flexion and rotations, were noted to be statistically 

significant (p<0.001) when comparisons were made between 

before and after examination in stressed group. When 

comparison was made between before exams of stressed 

group with non-stressed group statistical difference 

(p<0.001) was seen. However when comparison was done 

between after exam of stressed group with non-stressed 

group before exam of stressed group with non-stressed 

group p value (Rt Lateral flexion=0.215, Lt Lateral 

flexion=0.063, Rt rotation=0.371, Lt rotation=0.113) 
 

(3) Pressure Pain Threshold: 

In TMJ for right and left Masseter muscles, the PPT scores 

were statistically significant (p<0.001) when comparisons 

were made before and after examination in stressed group. 

When comparison was done between before exam of 

stressed group with non-stressed group statistical difference 

was seen (p<0.001). However, when comparison was made 

between after exam of stressed group with non-stressed 

group there was statistical difference seen (p<0.002 for Rt 

masseter and p<0.001 for Lt masseter).  

In cervical muscles, for left and right anterior fibers of upper 

Trapezius, Levator Scapulae and Sub-Occipital muscles the 

PPT scores were shown to be statistically significant 

(p<0.001) when comparisons were made before and after 

examination in stressed group. When comparison was made 

between before exam of stressed group with non-stressed 

group statistical difference was seen (p<0.001). However, 

when comparison was made between after exam of stressed 

group with non-stressed group, sub occipital there was 

statistical difference seen (p=0.004, p=0.001 for Rt and Lt 

sub occipital). For Rt trapezius (p=0.004) and Lt trapezius 

(p=0.003) was found statistically significant. For Rt levator 

scapulae (p=0.007) and Lt levator scapulae (p=0.12) was 

statistically significant on right side only. 

DISCUSSION 

Stress has shown to affect muscle functions, the relation 

between stress and muscle function has been explained in 

the study where it was revealed that source of stress related 

neck pain lies in the brain.
6
 There is release of cortisol, 

adrenaline and other hormones that makes muscle tense up, 

irritate nerves and cause muscle aches and stiffness. The 

blood supply to the muscle decreases causing pain and 

tightness/spasm.
16

Another explanation to prove the relation 

is Perceptual Disruption theory. 
17

According to this, stress 

and anxiety contribute to alterations in pain perception by 

disinhibiting central nervous system structures involved in 

the regulation of attention (eg. Ascending reticular 

activating system). The disruption may result in 

amplification of nociceptive stimuli. Thus, it could be 

hypothesized that this amplification would occur in students 

undergoing academic examination which is a stressful 

condition
17

. Stress leads to spasm /tightness of muscles 

which further leads to formation of trigger points in the 

muscles. 

The findings of the present study showed direct relation 

between examination and stress. It revealed that examination 

acts as natural stressor for students. Physiotherapy students 

are no different in getting stressed. As all health sciences, 

undergraduate physiotherapy students are also vulnerable to 

stressful conditions. This relation has previously been 

studied which indicated that students describe their 

undergraduate education as demanding and academic 

requirements as stressful
11

. The stress inherent in the 

paramedical and medical profession has numerous 

deleterious consequences for students’ psychological well-

being as well as their professional effectiveness
18

. 

 A large number of physiologic responses involving the 

central and peripheral nervous system are activated during 

stress. Stress and anxiety increase sympathetic activity and 

the release of epinephrine at the sympathetic terminals, 

which may directly activate nociceptors. Stress and anxiety 

may also activate hypothalamic – pituitary – adrenocortical 

system and the release of endogeneous opioids. Although a 

“standard “ laboratory stimulus is relatively robust for 

inducing a predictable acute stress, psychologic and 

physiologic responses to stress occur suddenly and begin to 

fade away immediately after the cessation of the stimuli.
19 

 

Study concluded that, performance of a stressful task could 

induce abnormal contractions and prolonged hyperactivity in 

TMJ muscles of healthy subjects specifically affecting TMJ 

and neck muscle
14

. Further, another investigatory study 

conducted in health care workers proved that perceived 

work stress is related to trapezius muscle hyper-activity.In 

humans, findings of muscle cell abnormalities are common 

in the trapezius muscle, which is also a common location of 

neck and shoulder pain
20

.Another study revealed that 

mechanical neck pain leads to myofascial trigger points in 

healthy subjects in upper fibres of Trapezius, Levator 

Scapulae and Sub Occipital muscles
21. 

Also a study 

conducted for relation of psychological stress and EMG 

activity of Trapezius proved that mental stress induces 

muscle tension in Trapezius muscle
20

. Hence, the use of 

assessment of stress through AROM (cervical lateral flexion 

and rotation & TMJ opening) and PPTs of TMJ (Masseter) 

and neck muscles (Levator Scapulae, Sub Occipital and 

anterior fibres of upper Trapezius) is justifiable in the 

present study. 

Stress in students was assessed using Spielbergers State –

Trait Anxiety Inventory (STAI), active Range of Motion 
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(AROM) Of TMJ and Cervical Joint and Pressure Pain 

Threshold (PPT) of TMJ and neck muscles. The use of 

STAI Questionnaire to screen for stress is reasonable as it 

has good validity and reliability to pick up the current state 

of mental stress
22. 

It also has been used by previous studies 

where Psychometric and self-reported measures were used 

to evaluate subject’s psychologic changes during the study
14

. 

Previous studies have used STAI in different population like 

maternal
23 

and geriatric populations
24

.  

The present study showed that stress was high in students 

before answering examination when compared to non 

stressed group and after examination values. Similar 

findings were noted in previous study where in academic 

examination was considered natural emotional stressor in 

symptom free dental students. A relationship between 

psychologic stress and pressure pain sensitivity of the 

masticatory muscles and non-stressed Achilles tendon, 

venous blood samples for beta–endorphine measurement 

were obtained in the examination group immediately after 

exam and a month later. The PPT was significantly high in 

masseter muscles as compared to non stressed muscle. 

Plasma levels of beta-endorphine on day of exam and stress 

free period did not differ significantly
14

. In the present study 

the control group was formed by students who were not 

stressed or not giving exams. Conversely, in the above 

mentioned study, control group was formed by non stressed 

muscle Achilles tendon.  

The values of AROM and STAI questionnaire reduced in 

the stressed students when compared between before and 

after examination values. This proves the fact that after 

withdrawal of stressor/stimulus, the students got relaxed 

psychologically
25, 26

. However, although the values did 

reduce clinically, the PPT values remained statistically 

significant after 7 days of completion of exams. This can be 

attributed to the fact that tender points take some time to 

resolve after withdrawal of stimulus.
 
A previous study had 

shown complete resolution of symptoms/tender points where 

follow up was done a month after the examination
14

. 
 

LIMITATIONS
 

Long term effects of stress have not been studied. The more 

objective method of stress assessment like endorphin and 

electromyography were not done due to limited resources. 

The long term follow up was also not done after the exams.
 

CONCLUSION 

The results justify direct relation between stress and muscle 

functions affection with the TMJ and neck muscles being 

more vulnerable. Examination proved to be a natural 

stressor for undergraduate students although the effects were 

temporary and self limiting. These stress related effects on 

muscles can be assessed using PPT and AROM.  
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Background: Tooth extraction can affect the quality of life of patients during the initial postoperative days.
After tooth extraction, traditionally analgesics like NSAIDs are given which has certain degree of side effects for
which an alternative therapy was needed to minimize them. Thus the study was intended to know the effectiveness
of LLLT and LIPUS when compared with traditional analgesic therapy following tooth extraction.
Materials and Methods: 40 subjects were included in the study according to the fulfillment of the inclusion and
exclusion criteria. Subjects were randomly allocated into one of the four groups using envelope method. Group
A received medications along with intra-oral   infra-red laser with wavelength of 655 nm. Group B received
medications along placebo laser therapy, Group C received medications along low intensity pulsed ultrasound
of ratio 1:4 and frequency 1MHz.  Group D received medications along placebo ultrasound. Therapy was given
for  three consecutive days. Pain level was measured before the first session of treatment (24hr after extraction)
and then after third session of treatment (72hr after extraction) using Visual analogue scale(VAS).
Results: All the groups show significant reduction in pain with p-value 0.0050, 0.0050, 0.0050, 0.0052 for group
A, B, C, D respectively. Although there was slight better effect in group C (p-0.0050) as compared to group D (p-
0.0052)
Conclusion: The present study concluded that Low intensity pulsed ultrasound was found to be more effective as
compared to the placebo- Low intensity pulsed ultrasound, Low level laser therapy and placebo- Low level laser
therapy. There was significant difference in pain scores in all four groups.  Low intensity pulsed ultrasound and
Low level laser therapy can be used as an adjunct therapy in the routine treatment after tooth extraction.
KEY WORDS: Low Intensity Pulsed Ultrasound (LIPUS), Low Level Laser Therapy (LLTT), Premolar Tooth Extraction,
Visual Analogue Scale (VAS), Non-Steroidal Anti-Inflammatory Drugs (NSAID).
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tissue.”  Exodontia  which  involves  basic
principles  of surgery  and  physics  to  remove
tooth.  There  are  mainly  two  method  of
extraction;  the  first  is  forceps  extraction.  It
is  also  known  as  intra-alveolar  or  closed

Extraction  of  tooth  is  defined  as  “the  painless
removal  of  a tooth  or  tooth  root  with  minimal
trauma  to  the  tooth  and  its  surrounding
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pain with minimal side effect. Hence the study
was intended to know the comparative effect of
LLLT and LIPUS.

method  of  extraction.  This makes use of
forceps to remove the tooth from the socket.
The second type is trans-alveolar extraction also
known as open method of extraction or surgical
extraction. This is done in cases where forceps
extraction is not possible. It requires the
reflection of muco-periosteal flap, cutting of
bone obstructing removal of tooth and if required
sectioning of roots and then removal [1-3]. Low
intensity laser therapy had been proved to be
effective in reducing pain and swelling and
improve healing of the wound created due to
tooth extraction [4]. Low level laser therapy in
the red to infrared spectral range (630-1000nm)
and non-thermal power (less than 200mW) has
been used in many clinical setting. The
treatment dosage typically ranges from 1- 10 J/
cm-2 [4]. Laser helps in cell proliferation, collagen
production and ultra structural changes [5,6]. It
helps to increase in proliferation of fibroblasts
and angiogenesis and granulation tissue
formation [7].
Ultrasound therapy is given either on continuous
or pulsed mode. Continuous mode used where
thermal effects are desired. In pulsed mode the
thermal effects are reduced. Two frequencies
are used in ultrasound application 1MHz having
skin penetration power 3-5cm and 3MHz having
skin penetration power 1-2 cm.  For pulse US,
the duty cycle is on for a percentage of time
and off for the rest of the time. A typical duty
cycle is 20%(1:4 ratio) which is indicated in acute
stage of wound healing [8]. Therapeutic
application of 0.1-0.8W/cm2 is most effective
in acute stage of wound healing. The biological
effect of different types of ultrasound was tested
and it was concluded use of non-invasive low
intensity pulsed ultrasound has an optimal
effect in promoting tissue healing [9].
Tooth extraction has post-operative
complications like hemorrhage, wound, pain,
swelling, dry socket,  difficulty in mouth opening
and speaking due to pain and if not controlled
can lead to infection at the extracted site. These
can affect the quality of life of patients during
the initial postoperative days [10]. To minimize
these effects traditional NSAIDs, steroids are
used. They have side effects on body [10]. There
was a need of alternative therapy which
enhances the wound healing and thus reduces

MATERIALS AND METHODS

Ethical clearance was obtained from
Institutional Ethical Committee. All subjects
were screened for their inclusion and exclusion
criteria before their recruitment.  An inclusion
criterion includes subjects of age group 20 to
40 year who underwent forceps premolar tooth
extraction. Extraction followed by road traffic
accident, trans-alveolar extraction, oral
carcinomas, infections, metal implants and
unwillingness of participations were excluded.
Informed consent was obtained from the
subjects after explaining the procedure. Forty
subjects were randomly allocated into four
groups using envelope method.
Group A: Medications + low level laser
therapy: 10 subjects who received sterile
intra-oral infra-red laser having wavelength of
655 nm along with routine medical management.
The wound was divided in to four parts. The
probe kept at a distance of 1cm away in such a
way that it covered each part of the wound and
energy was applied 5J/cm2 for 8sec /point
Group B: Medications + placebo low level laser
therapy: 10 subjects who received placebo low
level laser therapy along with routine medical
management. The method of application was
same as group A.
Protective glasses were used by both the
therapist and the subjects for protection of eyes
in both group A and group B.
Group C: Medication + low intensity pulsed
ultrasound: 10 subjects who received
ultrasound therapy which was externally applied
using pulsed mode of 1:4 ratios. The frequency
used for the therapy was 1MHz and the intensity
was 0.5W/cm2 for 8 minutes. Ultrasonic gel used
as coupling medium (couplant).
Group D: Medication + placebo low intensity
pulsed ultrasound: 10 subjects who received
placebo low level ultrasound therapy along with
routine medical management. The method of
application was same as group C.
The first dosage in all groups was given 24hr
after the premolar tooth extraction. The visual
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analogue scale (VAS) was used as an outcome
measure in this study to assess pain. It consisted
of a 10-cm horizontal line, which has at one end
by the label “No pain” and the other end by
“Worst possible pain.”  The patient was asked
to mark on the line, the spot for pain intensity,
which was then measured.  The outcome
measure (VAS) was taken before the first session
of treatment (24hrs after extraction) and was
later taker after third session of treatment (72hrs
after extraction).

RESULTS

Statistical analysis for the present study was
done manually as well as using statistical
package of social sciences (SPSS) version 21 so
as to verify the results obtained. For this purpose
data was entered into an excel spread sheet,
tabulated and subjected to statistical analysis.
Various statistical measures such as mean,
standard deviation, un-paired t –test and
Wilcoxon matched pair test were used. Nominal
data from patient’s demographic data i.e. the
age, gender and site of extraction were analyzed
using t-test. Comparison of four groups with
respect to pre-test and post- test VAS scores was
calculated by Wilcoxon matched pairs test.
Probability values less than 0.05 were considered
statistically significant.
Age Distribution: Age of the subjects in the
study was between 20 to 40 years. The mean
age of the subjects in group A was 29.30±4.60
year, in group B was 31.50 ±6.70 years, in group
C was 30.10±7.82 years and in group D was
33.50±3.84 years. .The difference in mean age
of all groups was statistically not significant
(p= 0.4249). (Table No.1)

Table 1: Comparison of four groups with mean
age.

Age groups Group A Group B Group C Group D Total
Age                  

(Mean + SD)
29.30±4.60 31.50±6.70 30.10±7.82 33.50±3.84 31.10±5.95

F-value
p-value

0.9539
0.4249

Site of extraction: There were four sites of
extraction in this study, left mandible premolar,
left maxillary premolar, right mandible premo-
lar and right maxillary premolar. In group A right
mandible premolar extraction, in Group B left

mandible, left maxillary, right maxillary
extraction was predominant. In group C right
maxillary, right mandible premolar tooth
extraction and in Group D right mandible
premolar extraction was predominant.

Fig. 1: Comparison of four groups with site of
extraction.

Outcome Measurements:

Visual Analog Scale: In group A mean VAS score
before the treatment was 3.30±1.16 and after
three days of treatment 0.6±0.52. The p-value
was significant (p=0.0050). In group B mean VAS
score before the treatment was 5.70±1.06 and
after three days of treatment 1.10±1.10. The
p-value was significant (p=0.0050). In group C
mean VAS score before the treatment was
4.80±2.25 and after three days of treatment
0.90±1.29. The p-value was significant
(p=0.0050). In group D mean VAS score before
the treatment was 5.50±2.01and after three days
of treatment 4.30±1.77. The p-value was
significant (p=0.0052).
On doing pair wise comparison of four groups
of VAS scores by Mann-Whitney U test, there
was a significant difference between group A
vs. group B with a p value of (p=0.0028), in
between Group A vs. Group C with a p value of
(p=0.0376), in between Group A vs. Group D with
a p value  of (p=0.0007), in between Group B vs.
Group D with a p value of (p=0.0002) and in
between Group C vs. Group D with a p value of
(p=0.0002).there was no significant difference
between the Group B vs. Group C with a p value
of (p=0.2265). (Table 2)
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Table 2: Comparison of Pre and post test VAS scores in four groups (A, B, C, D) by Wilcoxon matched pairs test.

Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest

Groups Time
Difference          

(mean ±SD)
% of 

change
Z-value p-value

3.30±1.16
2.70±0.82

0.60±0.52

Pair wise comparisons of groups by Mann-Whitney U test
Group A vs Group B p=0.0012*

5.70±1.06
4.60±1.17

1.10±1.10
4.80±2.25

3.90±1.29
0.90±1.29

Group B vs Group D p=0.7624
Group C vs Group D p=0.4497

VAS (mean ±SD)

81.82 2.803 0.0050*

80.7 2.803

Group A vs Group C p=0.1212
Group A vs Group D p=0.0156
Group B vs Group C p=0.1405

Group A

Group B

Group C

Group D

0.0050*

0.0050*2.80381.25

21.82 2.7901 0.0052*
5.50±2.01

1.20±0.42
4.30±1.77

DISCUSSION pulsed ultrasound exposure on gingival cells
(cultured) which was exposed to 15mins of
3MHz, 40mW/cm2. The results were that there
was increased m-RNA cells and connective
tissue growth factors which accelerates the
healing of soft tissue a typical duty cycle is
20%(1:4 ratio) which is indicated in acute stage
of wound healing [12]. Therapeutic application
of 0.1-0.8W/cm2 is most effective in acute stage
of wound healing and pain relief. Our study also
shows the same results.
A study was conducted on young adults in order
to check the comparative effect of ultrasound
therapy and laser therapy for pain, trismus and
swelling following third molar surgeries, where
30 subjects were taken and were randomly put
in two groups, one groups receiving ultrasound
(1MHz, pulsed 20%, and dose 1.0W/cm2 for
7mins) and another laser (power 15mW, pulsed
80% and dose 4.3J/cm2 for 6 mins) which
concluded that there was significant differences
in pain , swelling, trismus on respective groups
but had no significant difference in their
comparison [13]. In this study on premolars,
there was significant difference in pain between
the LLLT and LIPUS therapy (pre-test and post-
test VAS).
The medications which are common to all the
groups might have added advantage leading to
overall improvement in the outcome measures

There are various studies that have proven the
effects of low level laser therapy following molar
tooth extraction. There is a study on low level
laser therapy in management of complications
after intra oral surgeries, where diode laser with
660nm wavelength in continuous scan mode is
used covering the entire surgical area which was
divided into four quadrants, each of 1cm2 area
at a distance of 1cm. the energy applied was
5J/cm2 for 8 sec. The result showed that it was
effective in reducing pain and swelling following
oral surgery [11]. Similarly in this study, laser
therapy showed significant difference seen in
pre- and post-test VAS.
The underlying repair process after the
application of Therapeutic Ultrasound is an
inflammatory phase that is known to accelerate
wound healing, leading to the reduction in
swelling and pain due to the possibility that the
heat reduction in the local metabolites, toxins
and chemical mediators may reduce the
irritation of nerve endings and thereby the pain.
In this study group that received ultrasound
therapy found significant difference in pain. This
could be the probable mechanism responsible
for significant change in the pre-test and post-
test VAS scores of Group C.
There was a study on effects of low intensity
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in all groups. Pain relief and reduction in swelling
was achieved in all the groups could have lead
to consistent improvement in the performance
of functional activities in all the subjects.

CONCLUSION

The present study concluded that Low intensity
pulsed ultrasound was found to be more
effective as compared to the placebo- Low
intensity pulsed ultrasound, Low level laser
therapy and placebo- Low level laser therapy.
There was significant difference in pain scores
in all four groups.  Low intensity pulsed
ultrasound and Low level laser therapy can be
used as an adjunct therapy in the routine
treatment after tooth extraction. Limitation of
the study is that it was done only in premolar
tooth extraction and forceps tooth extractions.
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Introduction: Muscle size and  strength decrease  with  aging . Progresssive resistance training  also  has  been
proved  to be  effective to  improve  the  muscle  strength  and  thus  in  turn reduce  the  risk  of  falls.
Materials and Methods:  Group A was  given  progressive  resistance  training  using  theraband  ( n=15), and
Group B was  given  balance  training (n=15), for 3 days per week for  8 weeks with  duration of  45 minutes per
each session. Balance was assessed on the 1st day and after 8 weeks.
Results: After 8 weeks in  both  progressive resistance   training  and  balance  training   there  was  significant
increase  in  Tinetti  balance  score  and  the  timed  get  up to go  test, scores  decreased  significantly   with  p
value of  0.001 between Tinneti group showed significant result.
Conclusions: the  result reflected that  balance  training exercises  had better  improvement than  the  progressive
resistance training which  was  analysed in terms  of  balance  improvement risk of falls and  gait  speed.
KEY WORDS: Balance, Balance Training, Progressive Resistance Training, Aging, Falls in Elderly, Timed Up and
go Test.
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The  Word  Aged  Is  Relative  and  depending
upon  society , its  culture  the  time  and
prevalent conditions . The  United  Nation  has
defined  an  aged  person  as  one  who  is  of
sixty  years  and  above.  In India people   above
sixty years are considered as senior   citizens.
People between 60 to  75 years  are  categorized
as  “ Young Old”  between  75 and  85 years  are
“ Old Old”  and  people above  85 are  classified
as “ Very Old” or  firm [1].

Increased life  expectancy is a blessing of
modern medicine. As a result we have a large
number of elderly persons on our society. Aging
is associated with a number of physiological and
functional declines that can contribute to
increased disability, frailty, and falls.
Contributing factors are the loss of muscle mass
and strength as age increases, a phenomenon
called Sarcopenia. Muscle weakness is
associated with reduced walking speed and an
increased risk of disability and falls on older
people.

mailto:manayeslawath@gmail.com
http://dx.doi.org/10.16965/ijpr.2016.151
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The most frequently used approach to this form
of exercise is progressive resistance training.
Since participants work against an external force
that will lead to increased strength [2].
Progressive resistance training is a system
dynamic resistance training in which a constant
external load is applied to the contracting muscle
by a mechanical means and incrementally
increased. The repetition maximum (RM) is used
as the basis for determining and progressing
resistance [3].
Muscular strength can be improved by
progressive resisted training exercises these can
be given using elastic resistance bands or free
weights. Thera-band elastic resistance has been
proven to increase strength. Mobility and
function as well as reduce joint pain [4].
Thera – Bands and tubing’s are low-cost portable
and versatile. Made  of  natural  rubber  latex,
they are  easily recognized  by  the  trademark
Thera-Band, colors – Yellow, red  green, blue ,
black and  silver, as  well  as  our  other  colors
of  tan  and  gold. The least resistive band is
yellow, and the   next five colors gradually
increase in resistive properties. Thera- Band
elastic resistance devices have increased in
popularity in the rehabilitation setting.
Advancing through the sequential system of
progressive resistance provides positive
reinforcement and feedback for gauging results.
Elastic bands are available in an assortment of
grades or thickness’s. Tubing comes in graduated
diameters and wall thickness that   provide
progressive levels of resistance. Color coding
denotes the thickness of the products and
grades of resistance [5].  Balance   training  can
be  used  to  improve  static  postural  control,
biomechanical alig-nment  and  symmetrical
weight distribution. To improve  dynamic
postural  control including musculoskeletal
responses necessary for movement  and
balance, improve  adaptation of  balance skills
for  varying  task and  environm-ental  conditions,
to  improve  sensory function  including sensory
integration   and  sensory compensation and to
improve  safety awareness and  compensatory
strategies for  effective fall prevention [6].

Institutional  ethical  committee  of KLE
University  Institute of  Physiotherapy prior to
the  commencement  of  the  study. A written
informed  consent  was  obtained  from  all  the
subjects  after  explaining the purpose of the
study. All  subjects  were screened  for inclusion
and  exclusion criteria  aged  between  60 to 75
years, individuals  with  balance impairment  with
Tinetti  score  of  low  to  moderate  that  is  18
to 28 points  and  with  exclusion criteria  which
excluded  individuals  with  cardiovascular or
pulmonary disorders  with  visual or  hearing
impairment  with diagnosed  osteoporosis, post
operative  cases of  less than 6 months. Thirty
subjects were randomly allotted with envelope
method in to two groups; Group A (Progressive
Resistance Training) and Group B (Balance
Training.) Tinette performance oriented mobility
assessment scale and timed up and go test were
noted at the beginning of the study and after 8
weeks of the study as outcome measures.
Exercises were given for 45 minutes for 3 days
a week for 8 weeks.

MATERIALS AND METHODS
Ethical  clearance was  obtained  from

Fig. 1: Showing the Hip Extension.

Fig. 2: Showing the Hip Flexion.
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Fig. 3: Showing the Walking on Heels.

Fig. 4: Showing the Walking on Heels.

Group A; Progressive Resistance Training
Exercises Include:
1. Hip flexion (standing)
2. Hip  extension (standing)
3. Hip abduction (standing)
4. Hip adduction (standing)
5. Knee flexion (prone)
6. Knee extension ( high sitting)
7. Ankle Dorsiflexion (high sitting)
Group B: Balance Training Exercises Include:
1. Tandem standing
2. Tandem walking
3. One legged stand
4. Heel stand
5. Toe standing
6. Standing with eyes closed

RESULTS

(SPSS) version 14 so as  to  verify the results
obtained. For this purpose the  data was  entered
measures  an  excel  spreadsheet,  tabulated
and  subjected  to  statistical  analysis. Various
statistical  measures  such  as  mean, standard
deviation, and  test  of  significance such  as
paired  and  unpaired  test  and  p value  were
used. Nominal data from subject’s demographic
data like age and sex were analyzed  using on
square and paired test. The mean age   of
participants in group A was 65.1 years 63.95.
The mean age of participants in group B was
67.7 years * 5.13. The p value by paired test
was found to be 0.122 which is not significant
Sex distributions: Table 1

Statistical Analysis: Statistical analysis for  the
present  study was  done  manually as  well as
using statistical  package of  social  sciences

Table 1: Sex ratio and age in Group A and Group B.

Female Male Total Mean age
Group A 9 6 15 65.1*3.95
Group B 10 5 15 67.7 *5.13

X2 1 ----
P 0.122
T 1.594

0.144
0.705

----

In the present study there were 6 males and 9
males in group A. in group B there were 5 males
and 10 females. The p value calculated using
chi square test is 0.705 which is not significant.
Tinetti performance oriented mobility
assessment: Table 2
Table 2: Comparison of Tinetti scores within and between
group A and B.

Mean Mean Mean
Group A 20.6+1.24 21.4+1.45 0.8+056 5.527 <0.001
Group B 20.9+1.45 24.1+1.33 3.4+1.14 10.84 <0.001

T 0.539 50233 7.284
P 0.594 <0.001 <0.001

PP test
Per- 

treatment
Post-

treatment
Difference

Tinetti performance oriented mobility
assessment scale was used to assess the risk
of falls in elderly and more the score less is the
risk of falls. There was improvement in balance
in both the groups.
In group A the mean Tinetti score per treatment
was 20.6+1.24 and post treatment score after 8
weeks was 21.4 + 1.45. The mean difference in
pre and post scores was 0.8= 0.56. The p value
calculated by paired t test < 0.001 which is highly
significant.
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In group B the mean Tinetti score per treatment
was 20.9 + 1.45 and post treatment score after
8 weeks 24.1 + 1.33. The mean difference in per
and post scores is 3.4+1.14. The p value done
by paired t test <0.001 which is highly
significant. For comparison of Tinetti scores in
both the groups. Unpaired t test was used. The
p value found out was statistically significant.
When the comparison in between the group was
done, the value calculated by unpaired t test was
< 0.001.
Timed up and go test: Table 3
Table 3: Comparison of timed up and go test within and
between Group A and B.

Pre-
treatment

Post-
treatment

difference Paired t test p

Group A 14.8+1.18 13.8+1.37 1+0.88 5.527 <0.001
Group B 14.7+1.20 12.4+1.24 2.3+0.89 10.044 <0.001

T 0.248 2.928 3.89 - -
P 0.806 0.007 <0.001 - -

Mean SDMean SDMean SD

Timed up and  go test  was used  to assess the
risk  of  falls  and  balance  in  elderly. The  less
the  time taken  less  balance  is  affected. There
was  improvement in  balance in both the  groups.
In group A the  mean timed  up and  go  test
score test  pre  treatment  was  14.8 + 1.18 and
post treatment score after  8 weeks was
13.8 + 1.37. The mean difference in pre and post
scores of group A is 1.0 + 0.88. The value done
by paired t test <0.001 which is highly
significant.
In group B the  mean timed  up and  go test
score pre treatment was  14.7 + 1.20 post
treatment score after  8 weeks was  12.4 + 1.24
by the end  of  treatment. The mean difference
in pre and post score of group B is 2.3 + 0.89.
The value done by paired t test was <0.001 which
is highly significant.
When the comparison in between the groups
was done, the p value calculated by unpaired
t test was highly significant with a p value of
<0.001.

DISCUSSION

The present clinical trial compares progressive
resistance training and balance training on
balance performance in young old adults aged
between 60 to 75 years. The demographic data

obtained from the participants belonging to both
group showed homogeneity in their age and sex.
The results of this study were focused on
improvement of balance and decrease the risk
of falls. It was noticed that both the
experimental groups showed improvement when
compared to baseline values but balance
training group showed statistically significant
improvement when compared to progressive
resistance training.     A Japanese national survey
showed  that the  annual frequency of  falls  was
greater  than  20% in  subjects  aged  over  65
years; approximately 10% of  these  falls
resulted in  fractures[7]. Over  80% of  femoral
neck  fractures in the  elderly are  caused  by
falls, and  usually require long term
hospitalization. Proposed methods of preventing
fractures include increasing bone mineral
density, preventing falls and using appliances.
Bone mineral density may be increased by either
pharmacotherapy or exercise. However , most
reports  suggest that, in practice it is  difficult
to use  exercise for  fracture prevention[8].On
the  hand  many agree that by strengthening
the  muscles  and  improving balance , exercise
training can prevent falls[9].
A study done by Lisa M Cipriany –dacko et al, on
Inter-rater reliability of the Tinetti Balance Scores
in Novice and Experienced Physical Therapy
Clinicians suggests that scale gives reliable
scores to novices as well as experienced
clinicians [10]. Another study done by Mathias
S  on Balance in elderly patients; the “get up
and  go” test. Proved that timed get up and go
test gave a satisfactory and reliable measure of
balance in elderly population [11]. Hence in this
present study outcome measures used were
Tinetti performance oriented assessment scale
and timed get up and go test.   Balance problems
have been evident in most of the geriatric
subjects making them dependent. The lower
extremity musculature plays an important role
in maintaining balance. Another study done by
pei Fang  Tang  on Inefficient Postural Responses
to Unexpected Slips During Walking in Older
Adults [12].
A study done by Marguerite Elizabeth daubney
on Lower- extremity muscle force and  balance
performance in adults. Aged 65 years and  older
suggests that the force generating capability of
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distal musculature i.e. Lower extremity
musculature is  important  in  maintaining
balance in older adults[13].
Shumway- Cook et al. conducted a  study on the
effect  of  multidimensional exercises on
balance, mobility and  fall  risk in 105 community
dwelling older adults for a non equivalent period
of  time in three study groups. The  study showed
that exercises  can  improve  balance and
mobility function and  reduce the  risk  of  falling
among community dwelling older adults. In the
present  study as  well, the balance and
functional exercises performed  in both the
groups lead  to the improvement in terms of
balance   in the  older adults which showed that
regular exercise  and  physical activity can
improve the  balance in this particular  geriatric
age  group even though this   age  group suffers
from decline  in  physical activity decrease in
mobility and  are  at  a  greater risk  of falling[14].
In a  study conducted by  Clemson L.et al showed
that  LiFF  program consisting of  strategies  to
improve balance and  strength was  a  good
approach to improve both balance and   strength.
Since this study was  based on only balance
improvement in older adults, they selected
components of  exercises in sitting  and  standing
positions. The results of the present study as
which was in consent with the above cited study
[15]. Hence in this present study balance training
was given to one group.
Another study was  conducted  involving aerobic
and  strengthening exercises of a  high intensity
on  14 male  nursing  home residents  for  a 12
week  program where the  improvement was
seen  in balance mobility and  in the  gait
parameters. The  present  study  as  well  showed
a good   improvement in the  male  subjects  in
both  the  groups. This study also  utilized  a
highly aerobic and  strengthening exercise
program which may have  lead to the  increase
in the  outcome measures in terms  of
balance[16]. In a study done by J.Schlicht et al
showed the  effects  of  intense   strength training
on  standing  balance, walking speed and  sit-to
stand performance in older adults. The study
showed a better significance in all the training
group subjects and also there was an increase
in the muscle strength in the selected few
muscles[17].

Previous studies have found that exercise can
improve muscle strength many of these trials
have employed heavy resistance training
requiring either weights or equipments[18],[19].
The findings of the current study show that
structured general exercises can also improve
lower limb muscle strength significantly.
Hence in this present study strengthening was
given to improve muscle strength of lower
extremity using progressive resistance training
and balance training to improve proprioception
and postural responses.
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Group Therapy vs Individual Therapy Post Lower 
Segment Caesarean Section: Preferred Mode of Exercising

Abha Dhupkar1, Aishwarya Pandit2 
1MPT, 2BPT, D.E. Society’s Brijlal Jindal College of Physiotherapy, Pune

ABSTRACT

Background: LSCS is an assisted delivery which can have potential health care impact on the woman. 
Exercising in the post natal period can help the woman regain functioning abilities earlier. However, 
preference of group exercises in the post natal period is still being explored.

Method: 100 women were conveniently selected to undergo group therapy and individual therapy. 
They were randomly assigned to group therapy and individual therapy on the fi rst day. They crossed 
over to the other treatment form on the second day. Prior to starting the treatment and after completion 
of two days of treatment, the women fi lled out a questionnaire which asked for pain levels, their 
preferred method of exercising and the reason for their preference. The Mann-Whitney U Test was 
used to compare pain levels pre and post the intervention. The preferences were documented in a 
descriptive manner.

Results: Two-tailed p-value for pain levels was <0.000, which is very signifi cant. 60% of the women 
preferred performing exercises in a group with 40% preferring individual exercises.

Conclusion: Group therapy was the preferred mode of exercise

Clinical Implication: Group exercises are preferred over individual treatment.

Keywords: group therapy, LSCS, preference, mode of exercise.
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INTRODUCTION

Lower segment caesarean section is an assisted 
delivery made use of either when the woman or child 
are at risk or on request by the woman.(1) This is a 
period where the woman faces pain and discomfort 
due to sutures, low back pain, pelvic fl oor muscle 
weakness and improper posture.(1)

The physiotherapist plays an important role in 
this period to help the woman regain her functioning 
by targeting various systems, thus ameliorating 
problems faced by the woman. Identifi ed exercises in 
the post natal period include Kegel’s or pelvic fl oor 

exercises, posture correction exercises, breathing, 
limb strengthening and core stability exercises.(2,3,4) 

These exercises can be administered in a group or 
individually to each person.(2,3,4)

When administering therapy to an individual, 
the therapist can monitor and modify the exercise 
protocol as and when required, more a� ention is paid 
to the manner in which exercises are carried out and 
the rehabilitation process can be accelerated.(5)

Various reasons have been put forward for 
exercising in a group. Pu� ing the responsibility 
of their exercises on the women, making them 
concentrate on their needs, using their competitive 
spirit in a healthy manner are a few of the reasons.(5)

According to Nane� e Mutrie, Anne Campbell et al(6), 
exercising in a group also has a positive impact on 
the psychological function of an individual. Along 
with this, researchers have been trying to identify if 
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exercising in a group can improve quality of life.(7)

There have been studies to research eff ect of group 
exercises on cancer survivors, hemiplegics (7) and 
ankylosing spondylitis.(8) However, few researchers 
have discussed the eff ect of group exercises on women 
undergoing LSCS. As we found very li� le literature 
on group exercises in the post natal period, we felt the 
need to fi rst identify if the women themselves would 
prefer to exercise in groups. Thus, this study was 
undertaken with the aim to fi nd out the preference of 
the women to group or individual exercises.

MATERIALS & METHODS

After obtaining an institution level ethical 
clearance, 100 women, were conveniently selected as 
participants to undergo this study. They had to be in-
patients and post LSCS at the time of the study. Any 
female delivering vaginally or with any medical or 
surgical complications was excluded.

Participants for the study were chosen from the 
postnatal ward of a tertiary care hospital. Women 
in the ward were approached and explained the 
procedure of the study and informed consent was 
obtained from them if they agreed to participate in 
the study.

For the fi rst day of exercises, the participants 
were randomly assigned to a group or were 
given individual therapy. A group consisted of 5 
participants each. For the second day, the participants 
in the group were split up and were given individual 
therapy, whereas the participants who had received 
individual therapy were clubbed together for group 
exercises, again with 5 participants per group.

A set of exercises, which included pelvic fl oor, 
breathing and scapular se� ing exercises, was 
administered to the participants. The total treatment 
time, irrespective of group or individual, was 
approximately 15-20 minutes.

Each participant was asked to fi ll up a 
questionnaire before starting the protocol and 
on completing both the days of the protocol. The 
questionnaire asked for the level of pain on NRS. 
The questionnaire fi lled out after the protocol’s 
termination also asked the preferred mode of 
exercising; viz. group or individual, followed by the 
reason for the participant’s choice.

Descriptive statistics were used to describe the 
preferred mode of exercises. The pain scores were 
compared using the Mann-Whitney U test as these 
scores are considered qualitative data. The test was 
run using Graphpad.

RESULTS

Most of the participants (67%) were between the 
age group of 21 to 23. 40% were giving birth for the 
second time, with 37% being primigravida and 23% 
being multipara. 60% preferred exercising in a group, 
the remaining preferring individual exercises (Figure 
1). On comparing pain levels before and after the 
protocol, a signifi cant reduction was found in pain 
(mean pre-exercise score 6.35 +/- 0.9679, mean post 
exercise score 3.22 +/- 0.8478, p-value < 0.0001) (Table 
1).

DISCUSSION

LSCS was chosen as the population as these 
women have to deal with suture site pain, low 
back pain post anaesthesia, pelvic fl oor weakness, 
discomfort and diffi  culty in movements due to suture 
pain and postural deviations due to pain.(2) These 
women might consider LSCS as a major deterrent in 
the resumption of normal daily activities and hence 
may experience ill-eff ects like stiff ness and early 
fatigue due to this. Also, a reason to consider this 
population was that these women have a lengthier 
stay in the hospital as compared to women who 
deliver normally.(9)

Exercises which are given to improve venous 
return (ankle-toe movements), increase pelvic fl oor 
strength (Kegel’s / pelvic fl oor exercises), reduce 
neck and upper back pain (scapular se� ing exercises) 
and improve breathing pa� ern (diaphragmatic 
breathing) were preferred in the intervention. These 
exercises are easy to explain and demonstrate. 
Also, they are considered important exercises to be 
taught immediately after delivery. Along with these 
exercises, ergonomics were also taught to the women, 
especially to educate them for their daily activities.

The younger age group (21 to 23) seen in this 
study is probably a response to the society’s tradition 
of marrying off  girls once they turn 18. This could also 
probably explain the multiparous nature (73% were 
giving birth for the second or more times) of most of 
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the subjects.

Most of the responses showed a preference to 
group therapy (60%). This preference could refl ect 
on the woman’s need to identify with other women 
in a similar condition to hers(10), not unlike cancer 
survivors.(6,7) This need to identify with people in 
similar situations to oneself can also be a refl ection 
on individuals trying to belong to a community. As 
participants of a community, they might, hence, feel 
more connected to their health condition and accept 
it be� er.

Another reason for preferring group therapy 
could be the female’s preference to not exercise 
alone.(10) Though this does not translate to having a 
preference to exercise in a group, seeing other women 
who are performing the same exercises could have 
been a positive reinforcer to prefer group exercises 
for most of the women.

In this study, a predominant feature of performing 
group exercises was found to be the encouragement 
and stimulation the women themselves were giving 
their group-mates. This was put forth as another 
reason for preferring group exercises over individual 
exercises by many. This method of reinforcing the 
exercises that had been taught not only helped the 
women to perform them be� er, but also showed 
an ability to recall the exercises appropriately. 
Anecdotally, the women also reported that they relied 
on each other to remember an exercise and perform 
it correctly. A cohesive behavior could explain this 
fi nding.(10,11) The women knew they were working 
towards a common goal and hence were helping each 
other a� ain that goal.

Though most of the subjects preferred group 
exercises, 40% preferred exercising alone. A 
perception of having be� er learning through 
individual a� ention seemed to be the predominant 
reason for this fi nding.

Exercising individually under the supervision of 
a therapist can help the therapist to identify normal 
and abnormal movement pa� erns in the patient.(12) 
This can be immediately remedied(12) and hence can 
give the perception of being a be� er option to the 
patient. Also, the ability to change or modify exercises 
immediately is the main advantage of individual 
therapy.(5,12)

One limitation of this study is that the sample 
was from a predominantly low socioeconomic status. 
Prior to generalizing these results, a larger sample 
including women from all socioeconomic strata needs 
to be taken.

This study draws a� ention to the fact that post-
natal women could prefer exercising in a group. 
Considering the benefi cial eff ects of this mode of 
exercise in the postnatal period, the therapist should 
promote group therapy and based on the convenience 
or choice of the therapist, group or individual 
exercises should be provided to the woman.

Table 1: Table showing results for the Mann-
Whitney U test.

Parameter Pre-Exercise 
pain on NRS

Post exercise 
pain on NRS

Diff e-
rence

Mean 6.35 3.22 3.13

Std.Dev 0.9679 0.8478 0.1201

Mann-Whitney U test p-value<0.0001 (extremely 
signifi cant)

Fig. 1: Figure showing treatment preference of patients.

CONCLUSION

Group therapy was preferred over individual 
therapy. Study with a larger sample needs to be 
conducted prior to generalizing results.

Ethical Clearance: Institution level.
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ABSTRACT 

Purpose: The purpose of the study is to examine the infl uence of lower body fl exibility on RSA and 
COD in normal healthy individuals.

Objective: This  study is to examine the infl uence of lower body fl exibility on sprint  and agility in 
normal healthy individuals. 

Methods: It is a pre-post test experimental design type of study with a sample size of 25 male 
individuals.

 Results: Karl Pearson’s correlation coeffi  cients were used to analyze the relationship between lower 
body fl exibility on RSA and COD. The ICC P< 0.05 shows high correlation.

Discussion: The results of the present study seems to agree that there is infl uence of lower body 
fl exibility on sprint and agility performance.

Taylor Tollison, (2000) stated dynamic fl exibility increases core temperature, muscle temperature, 
elongates the muscles, stimulates the nervous system and helps decrease the chance of injury. 

Flexibility is the fundamental modality for common  daily motor activity . Training for fl exibility is 
widely recommended for those who wish to a� ain good fi tness levels and the be� er quality of life.

Conclusion: Conclusion of the study is that there is a strong infl uence of fl exibility on RSA and COD. 

Keywords: RSA- Repeated Sprint Ability, COD- Change of direction. 

INTRODUCTION 

Flexibility is the ability of a muscle to lengthen, 
allowing one joint or more than one joint in a series 
to move through a range of motion.Good fl exibility 
is known to bring positive benefi ts in the muscles 
and joints. It aids with injury prevention, helps to 
minimize muscle soreness, and improves effi  ciency 
in all physical activities. Increasing fl exibility can also 
improve quality of life and functional independence. 
It has been defi ned as “intrinsic property of body 
tissue,which determines the range of motion 
achievable without injury at a joint or group of 
joints”1

Static fl exibility is a linear or angular measurement 
of actual limits of motion in joints or complex of joints.2 

Dynamic fl exibility refer to increase in resistancewith 
muscle elongation for a given range range of motion 
and can be quantifi ed in term of stiff ness.3

It further aids in the elasticity of the muscles 
and provides a wider range of motion in the joints. 
It provides ease in body movements and everyday 
activities It is believed that their use will enhance 
subsequent performance reduce the risk of injury and 
alleviate muscle soreness symptoms.

The benefi ts of pre-exercise muscle stretching 
have been recently questioned after reports of 
signifi cant post stretch reductions in force and 
power production. A growing body of research 
has highlighted a detrimental eff ect of muscle 
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stretching on maximal muscular performance, 
with some authors specifi cally examining stretch-
induced force defi cits in an a� empt to identify the 
possible mechanical, physiological, and neurological 
mechanisms underpinning these changes in force .

There were no much evidence found based on the 
infl uence of lower body fl exibility on repeated sprint 
ability   and change of direction in normal healthy 
individuals. 

METHODOLOGY

Study design :  Correlation study

Study type :  Pre -Post Test Experimental Design

Sample size  :  30

Sampling method :  Convenient sampling

Se� ings: Department of Physiotherapy, SRM 
College of Physiotherapy, SRM University

Study Duration : One Day

PROCEDURE 

All the samples were clearly explained about 
the study and an informed consent was obtained 

from them. The total number of sample size was 30 
males. All the participants were examined by forward 
lunge test and active knee extension. Angle of knee 
was noted down. Participants with 5- 15 degree are 
included in the study.

The sit-and reach test was used as a measure 
of hamstring fl exibility. This test was performed 
immediately before the aerobic warm up and post-
repeated sprint ability and change of direction test.

Depending on the fl exibility tests result the 
participants were divided into two groups i.e group 
A  and group B. Then aerobic warm up of 5 minutes 
is given to the participants of each group, then the  
participants were asked to perform repeated sprint 
ability and change of direction test with a 2 minute of 
rest period between the two tests . 

Figure 1. fl ow chart briefi ng the procedure and 
inclusion and exclusion criteria.

Data analysis was done with IBM SPSS version 
17

    TEST USED: Karl Pearson correlation co 
effi  cient with 95% of CI 

RESULT 

 Karl Pearson’s correlation coeffi  cients were 
used to analyze the relationship between lower body 
fl exibility on RSA and COD. The ICC P< 0.05 shows 
high correlation.

DISCUSSION

The results of the present study seems to agree 
that there is infl uence of lower body fl exibility on 
sprint and agility performance .

Taylor Tollison, (2000) stated dynamic fl exibility 
increases core temperature, muscle temperature, 
elongates the muscles, stimulates the nervous system 
and helps decrease the chance of injury 11. 

Flexibility is the fundamental modality for 
common  daily motor activity .Training for fl exibility 
is widely recommended for those who wish to a� ain 
good fi tness levels and the be� er quality of life.

Many authors have quoted that muscle having 
optimal length is important to produce maximal 
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muscle work without injury. According to this 
study whoever had good fl exibility showed a fair 
agility performance. This study results shows a 
correlation with various researchers among which 
“Antony et al(2012) had done a level one evidence  
systematic review on acute stretch on maximal 
muscle performance and he concluded that stretching 
before exercise is important for maximal muscle 
performance 21. 

Jonathan et al (2010) have done a study on 
infl uence of pre-exercise stretching on force 
production and he concluded that the pre-exercise 
stretching on force production must be considered 
for improved performance potential 24. 

Hence our study result suggest that fl exibility 
may have infl uence on the muscle performance. 

CONCLUSION 

The study concluded that the lower body 
fl exibility has a moderate infl uence on sprint and 
agility performance on normal individuals. 

Recommendation: To further pursue a similar 
study with a  large sample.
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ABSTRACT

Background: Mini mental state examination (MMSE) is a brief neuropsychological screening tool that 
provides a quantitative assessment of cognitive impairment. In stroke patients it is widely used in 
early and late stages. Level of education and sociocultural background can aff ect diagnosis of cognitive 
impairment. In Indian population these may be the main limitations apart from economical aspect of 
MMSE purchase. In this narrative review we intend to look at the factors that may limit the use of this 
scale in Indian population with an emphasis to south Indians including the reasons behind limited use 
of Tamil version of MMSE.

Methodology: Literature was searched for past 25 years, including terms Mini mental state 
examination, cerebrovascular accident,Cognition, CVA, stroke, brain injury, India, Tamil. Search was 
done in Pubmed, Embase, Cinhal, and Google Scholar. Cross references were retrieved. Studies using 
MMSE in Indian population, MMSE in stroke, studies with Tamil version of MMSE were considered 
for analysis.

Results: 12 studies meeting inclusion criteria were selected and they show that MMSE is used for 
assessment of cognitive impairment in stroke patients in India though there are too many limitations. 
It had a limited use as a diagnostic tool for cognitive impairment in south India and was barely used 
in Tamil Nadu. MMSE1 and MMSE2 require purchase. Few authors translated the MMSE1 scale into 
local languages to be overcome the linguistic barrier. In south Indian population only English version 
has been preferred, though Tamil version is available.

Conclusion: Studies evaluating cognitive impairment using MMSE in south Indian population were 
few in number. Studies which included south Indian population did not use Tamil version. Justifi cation 
for not using tamil version of MMSE couldn’t be identifi ed. We propose use of tamil version of MMSE 
in South Indian population in view of dearth in literature and cultural implication during cognitive 
evaluation. 

Keywords: Mini Mental State Examination, Stroke, Cognition, Rehabilitation, South Indian population.

INTRODUCTION

Mini mental status examination (MMSE) was 
designed by Folstein in 1975 for the diagnosis of 
dementia and cognitive function. It is frequently 
used in the diagnosis of cognitive function in stroke 
and, traumatic brain injury. It is a brief tool to 
administer. The main problem observed during the 
use of MMSE in stroke population is false positive 
scores obtained when the patient is either aphasic or 
has right hemiplegia with right being dominant side. 

Other limitations identifi ed were the sociocultural 
background, literacy level, age and the linguistic 
barrier1,2. The literacy level is perceived as a major 
limitation in using this scale3. In India literacy level 
is considered as a major barrier, as majority of rural 
population has poor literacy level. This issue limits the 
use of the scale in rural population which forms major 
proportion of stroke survivors. MMSE was translated 
into many Indian languages to overcome the linguistic 
problem. The translation includes Hindi, Kannada, 
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Marathi, Malayalam, Bharmour, Tamil and Telugu. 
During the translations sociocultural issues were 
considered for adaptability 4.MMSE was modifi ed and 
another version was designed as MMSE 2 to improve 
its application. This version was not translated in 
many Indian languages. The scale which was free to 
use some time before, is now under the licence of PAR 
(Psychological Reassessment Resources Inc). This 
adds limitation to its use by adding economical aspect 
to the scale. Though sources state that Tamil version is 
available, we felt it was not commonly used in South 
India, where Tamil is one of the major languages. We 
wanted to search the literature to identify problems 
noted while using MMSE in Indian stroke survivors, 
and limitations for using Tamil version of MMSE. We 
extended our search to identify common problems 
identifi ed while using MMSE in stroke survivors as 
we felt usage of the scale in its original form is limited 
in this population, compared to other areas of its 
use. At the end of this narrative review we wanted 
to list the common limitations for usage of MMSE in 
stroke survivors, problems identifi ed in application 
of translated version in Indian context, and reasons 
behind limited use of Tamil version of MMSE.

METHODOLOGY

 Literature search was done for past 25years. 
Search was made with key words “MMSE”, 
“Mini Mental State Examination”, “Indian stroke 
population”, “Stroke” , “Cognition” with Boolean 
word “AND”. Studies using MMSE in Stroke 

population were considered for inclusions. Databases 
used were Pubmed, Embase, Cinhal, and Google 
Scholar were used. Cross references from the studies 
were screened for inclusion. Studies with MMSE 
tested on stroke patients were included for analysis. 

RESULTS

In the search for the past 25 years of literature, 14 
studies related to use of MMSE in stroke population 
in foreign countries (Table 1) and 12 studies from 
Indian population meeting the inclusion criteria 
were identifi ed (Table 2). Many authors have 
used MMSE scale as an outcome measure for 
cognitive assessment. In Non Indian studies MMSE 
was validated for assessment of cognition and 
was proved to be insensitive in diagnosing mild 
cognitive impairment. Few studies have concluded 
that it cannot be used as a diagnostic tool 5–7. Such 
validation was lacking in India. In general problems 
encountered with application include, frontal lobe 
dysfunction with visuospatial dysfunction, aphasic 
patients and patients with right hemiplegia with 
right being their dominant side. In these patients 
applicability of all components restricted due to 
other neurological fi ndings. Other limitations being 
socioeconomic status, literacy level, linguistic barrier 
and age. Though Tamil version was reported as 
available, literature search did not reveal studies 
using Tamil version. In studies identifi ed from South 
India, English version was used. Tamil version did 
not fi nd a place in these literatures.

Table 1: MMSE in Foreign population

Sl.No Author name with year Number of stroke patients MMSE version used
1 Tatemichi, Desmond, Stem, & Paik,1994 8 227 MMSE*
2 Blake, 2002 6 112 MMSE*
3 Nys et al., 2005 5 34 MMSE*
4 Appelros & Andersson, 20069 160 MMSE*
5 Fure, Bruun Wyller, Engedal, & Thommessen, 2006 10 71 MMSE*
6 Cao, Ferrari, Patella, Marra, & Rasura, 2007 11 40 MMSE*
7 Paker, Buðdaycý, Tekdöþ, Kaya, & Dere, 2010 12 52 MMSE*
8 YanHong Dong, Vijay Kumar Sharma, 2010 13 100 MMSE*

9 Bour, Rasquin, Boreas, Limburg, & Verhey, 2010 14 194 MMSE*
10 Wagle et al., 201115 163 MMSE*
11 Godefroy et al., 2011 16 95 MMSE*
12 Sarah T Pendlebury et al., 2011 17 100 MMSE*
13 S T Pendlebury et al., 2012 18 207 MMSE*
14 Feng, Chong, Lim, & Ng, 2012 19 121 Modifi ed MMSE

*- version and language was not mentioned, assumed to be English.
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Table 2: MMSE in Indian population

Sl.No Author name with year Number of 
stroke patients MMSE version used

1 Mary Ganguli and Graham 
Ratcliff , 1995 4

100
MMSE Hindi version (HMSE)

2 Nagaraja, 1998 20 50 MMSE*

3 Chandra et al., 1998 21 388 HMSE (Hindi Mental State Exam)

4 Mathuranath et al., 2007 3 519 M-MMSE(Malayalam version)

5 Ng, Niti, Chiam, & Kua, 2007 22 1092 MMSE* scores among Chinese, Indians 
and Malayalam

6 Nainky Bhalla 2010 23 18 MMSE*
7 Suvarna Ganvir 2010 24 58 MMSE*
8 Sundar & Adwani, 2010 25 164 MMSE*  
9 Dong et al., 2012 26 300 MMSE*

10 Mukhopadhyay, Sundar, 
Adwani, & Pandit, 2012 27 1726 MMSE*

11 Razdan, Pandita, & Raina, 2013 28 73 MMSE*

12 Tenneti V.D. Sasisekhar, 
Madhavi Kodali, 2013 29 113 MMSE*

*- version and language was not mentioned, 
assumed to be English.

DISCUSSION

We did not fi nd studies using Tamil version of 
MMSE in South Indian population, however studies 
were found using English version of MMSE in this 
population. Authors of these studies did not mention 
or rationalised the non selection of Tamil version 
of MMSE. In general MMSE was reported as less 
sensitive measure for cognitive impairment in stroke 
survivors. Though translations have been reported 
in various languages, studies related to the validity 
were unclear. The MMSE which was free to use scale 
earlier has become a licensed property. 

The common issues encountered while 
administering MMSE in mild sub acute stroke 
patients is that, MMSE scale may not be measuring 
a unidimensional construct. Nys et al (2005)5 states 
that MMSE is not good enough to detect cognitive 
impairment in stroke patients. Measures like clock 
drawing test were found to be more sensitive in 
assessing the cognitive impairment than MMSE 
in patients with traumatic brain injury. In stroke 

population Montreal Cognitive Assessment (MoCA) 
was found to be more sensitive and moderately 
specifi c when compared to MMSE8. MoCA was 
found to be more reliable measure for assessing 
patients with mild cognitive impairment than 
MMSE30. MMSE when compared to MoCA had more 
marked ceiling eff ect9. Blake stated that post stroke 
MMSE is not useful in assessing memory problems 
or overall cognitive impairment6. Task force for 
Stroke (Stroke EDGE) and traumatic brain injury 
(TBI EDGE) of Neurology section of the American 
Physical Therapy Association’s did not recommend 
MMSE (American Physical therapy association 2011-
13). It was criticized to have very low reliability with 
too many easy items, too many cut off  points and lack 
of standardized scores. MMSE being the most widely 
and commonly used cognitive screening test was not 
recommended, but it was still used and translations 
and modifi cations of this scale are done which are 
unavailable 31.

In translated versions certain cognitive functions 
like orientation to time, copying task remain diffi  cult 
to test adequately in this rural population. Even in the 
translated versions literacy level of the patient had 
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an infl uence on scoring with educated individuals 
obtaining higher test scores 4. The problems identifi ed 
with Hindi version administration is expected in 
other Indian language version also, as similarities are 
expected in sociocultural aspects of India. 

The sources state that MMSE is now revised 
as MMSE 2, considering few application related 
issues it was revised with the goals to standardize 
its administration particularly translations, provide 
a briefer version for rapid assessment and to make 
it more sensitive for subcortical dementia and to 
avoid ceiling eff ect. It was stated that MMSE 2 is 
advantageous over MMSE 1. Though the version was 
improvised with features for improving applicability, 
absence of translation in many languages including 
Tamil, and cost of the tool will limit its use in all the 
clinical set up. 

CONCLUSION

We conclude that though MMSE is being in use 
for a very long period, issues with its psychometric 
properties, limitations by language, sociocultural 
variations limited its use in clinical practice. Its use 
in stroke population is restricted due to its lack of 
sensitivity for minimal cognitive impairment. We felt 
though resources state diff erent language versions 
are available, their utility is not clear including Tamil 
version. We suggest being a simple tool, validation of 
diff erent language versions will improve the clinical 
utility. Its usage in south Indian stroke population 
depends on the validity of Tamil version of MMSE, 
which we could not conclude with this review. 
MMSE 2 may improve the issues with psychometric 
properties.
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ABSTRACT

Background:- Lung Cancer has high mortality rate, in India the survival rate is 12-14% for NSCLC 
and 2-3% for SCLC. Exercises are least considered in these type of diseases. Therefore this review 
was conducted to see the eff ect of exercise training in subjective and objective outcome in lung cancer 
patients. 

Search methods:- We searched the articles from 2008 till May 2014 using the Cochrane database, 
PubMed; EMBASE; SciELO; and PEDro. Total of 8 articles were included in this review.

Results:- Objectively, the 6MWT, VO2max and BODE index showed 24.59metres, 2.8 ml/kg/min and 
1.07 unit of improvement respectively. However, FEV1 showed minimal change in prospective studies, 
with mean of 0.72 li� res. Other objectives, UULET and Endurance Testing showed signifi cant change 
post ET (p<0.01). Subjectively, the HAD (Depression), Lung Cancer Subscale (LCS), MRC grading, 
Quality of Life Index, VAS and Borg’s scale improved following PR. However, in Short Form 36, McGill 
Pain Questionnaire, St. George Respiratory Questionnaire, HAD (Anxiety) and FACT-L showed 
insignifi cant results. 

Conclusion:- There is a marked improvement in exercise tolerance as seen objectively, however not all 
subjective outcomes gave signifi cant results except dyspnea, which showed signifi cant improvement 
following Exercise training.

Keywords:- Lung Cancer, Exercise training (ET), Exercise Tolerance, Dyspnea.

BACKGROUND

Although thoracoscopic surgery for lung cancer 
has been gaining ground rapidly over the last decades, 
in many patients thoracotomy is still performed. 
Post thoracotomy there is a marked deterioration 
of existing preoperative parameters, like physical, 
social, and mental state and thoracic pain[1]. Amongst 
cancer, lung cancer is most frequently diagnosed with 
high mortality rate[2]. Lung cancer are of two types 
Small-Cell Lung Carcinoma (SCLC) and Non-Small 

Cell Lung Carcinoma (NSCLC). In India Lung cancer 
was initially thought to be extremely rare [3], however, 
incidence rates for Lung Cancer in Indian populations 
is 7.4 to 13.1 per 100,000 in males and 3.9 to 5.8 per 
100,000 in females, and fi ve year survival rate of 12-
14% for NSCLC and 2-3% for SCLC has been reported 
[4,5,6]. Males are aff ected more than females which is 
3.5:1 [7]. 

Almost 2/3rd males and 1/2 females with newly 
diagnosed primary lung cancer suff ers from chronic 
obstructive pulmonary disease (COPD) [8,9]. Pre-
existence of COPD adds a considerable risk for 
perioperative pulmonary complications and can 
seriously damages lung function which results in 
delay in operation [10-13]. 

Pulmonary rehabilitation (PR) delivered to 
patients suff ering from obstructive and restrictive 
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type of lung conditions. As per ERS and ATS 
guidelines, the comprehensive intervention of PR 
includes exercise training (ET), self-management 
education, smoking cessation, nutritional and 
psycho-social support [14]. ET signifi cantly reduces 
postoperative pulmonary complications, hospital 
admissions, exacerbations and dyspnoea [15-17]. 
The majority of patients undergoing surgery for 
lung cancer (73% of men and 53% of women) have 
COPD[8]. Lung resection surgery for cancer could be 
considered as an irreversible exacerbation of COPD; 
hence, exercise programme in this group of patients 
may have signifi cant clinical benefi ts. In India, eff ect 
of ET has been arrested in lung cancer, hence this 
review was done to see the subjective and objective 
change in lung cancer post to ET.

METHODS

Types of studies

We searched the article from 2008 till May 2014 

using the Cochrane database, PubMed; EMBASE; 
SciELO (The Scientifi c Electronic Library Online); 
and PEDro (Physiotherapy Evidence Database). The 
studies that had pre and post data recorded and 
analysed statistically were included in this review.

Types of outcome measures

• Subjective Outcomes which detects 
perception of patient and gave quantitative outcome.

• Objective Outcomes which Includes 6 MWT, 
Spirometry, Muscle strength, VO2 max and BODE 
index etc. which gave quantitative outcome measures 
of ET.

Study selection

After evaluating above aspects, we searched 
total of 897 articles, and after removing duplicates 
and carefully segregating the articles we reviewed 8 
publications.

Table 1.: Characteristics of studies included

Author Study Design Participants Interventions Outcome measures

Antonio Bobbio 
et al 2008

Prospective 
observational 
study

N=12 Before and after 4 weeks of ET. PFT and C-PET (Vo2 max)

Jennifer S. 
Temel et al 2009

Prospective 
study N=25 ET pre and post to cancer therapy for the 

period of 8 weeks.

Functional Assessment of 
Cancer therapy (FACT), 
HADS, 6 MWT, Muscle 
strength

Georg P. Gla� ki 
et al 2012

Retrospective 
study

N=47 
(30Males, 
17Females)

ET was administered pre and post to 
cancer therapy.

PFT, BODE, 6 MWT and 
MRC 

Jos A. Stigt et al
2013

Randomised 
control trials

N=49 
Control= 26, 
active= 23

Control- Usual care including pain 
medication, Physiotherapy and social 
worker referrals                                          
    Active- ET twice weekly for 12 weeks 
with 1 year follow-up

SGRQ, 6 MWT, SF36, Mcgill 
pain questionnaire, PFT

AmyBradleya 
et al
2013

Randomised 
control trials

Intervention=58, 
standard care=306

Intervention- A� ended ET thrice a 
week.                                            Control- 
Received standard care 

PFT, 6 MWT

Natasa Mujovic 
et al 2014

Prospective 
single group 
study

N=83 ET given at 4 to 5 days per week for 2 to 
4 weeks with aerosol therapy.

6 MWT, PFT, Borg scale 
and VAS scale

Amy J Hoff man 
et al 2014 Pilot study N=5 (2Males & 

3Females)
ET was given before and after 
thoracotomy, for the period of 16 weeks.

6 MWT, SF36 and Quality 
of life Index(QOI)

Maria Tereza et 
al 2014

Randomised 
control trials

N=24 (12-PR,12-
CPT)

12 Patients underwent ET and, 12 for 
chest physiotherapy (CPT) for the period 
of 4 weeks.

Endurance testing, PFT, 
Unsupported upper limb 
exercise test (UULET), 6 
MWT, SF 36, and HADS 
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RESULTS

Objective Outcomes

6 Minute Walk Test:

6 MWT has been widely used for outcome 
measures, which detects functional capacity of an 
individual [18]. Highest improvement found was 
81 metres (Amy J Hoff man et al), however it did 
not have large sample size, but other study (Maria 
Tereza et al) showed reduction by 86 metres resulting 
in deterioration of functional capacity which was 
randomised between PR and CPT. On an average, an 
overall improvement was 24.59 metres from selected 
studies given in table. 1, however traditional change 
of 54 metres is considered signifi cant for chronic 
lung disease [19]. While comparing improvement 
with traditional change in 6 MWT only two studies 
(Natasa Mujovic et al & Amy J Hoff man et al) reached 
that level of improvement that is 56 and 81 metres 
respectively.

Graph 1:- Change in 6 MWT 

Forced Expiratory Volume in one second:

Forced Expiratory Volume in one second (FEV1) 
is a gold standard for detecting obstruction [20]. Two 
randomised study used FEV1 as their outcome for 
rehabilitation, out of which one study (Amy Bradley 
et al) had 0.66 li� res of improvement, however second 
study (Jos a Stigt et al) found deterioration in FEV1  (-
0.44), but both were statistically insignifi cant (p>0.01). 
Other non-randomised trials on rehabilitation showed 
signifi cant improvement that was 0.4 and 0.1 (Natasa 
Mujovic et al & Georg P Gla� ki et al respectively) 
with p<0.01. Mean change was 0.72 li� res.

Graph 2:- Change in FEV1 

Other Objective outcomes:

VO2 max determines the maximum oxygen 
uptake by the body, but it has been expensive. One 
study (Antonnio Bobbio et al) used this parameter 
post rehabilitation which showed signifi cant 
improvement 2.8 ml/kg/min with p<0.01. Comparing 
diff erent muscle group strength, (Jenifer Temel et al) 
only elbow extension was found to be statistically 
signifi cant. BODE index gives mortality rate using 
Body Mass Index (BMI), degree of obstruction, 
dyspnea and exercise capacity [21], however only 
exercise capacity (6MWT) and dyspnea (MRC 
grading) changed after rehabilitation program [22]. In 
a study (Georg P Gla� ki et al), BODE index was used 
for Lung Cancer which showed signifi cant change 
of 1.07 (p<0.01), but while comparing COPD with 
non-COPD cases it was not signifi cant. UULET and 
Endurance testing showed signifi cant change post 
PR, which was be� er than group received CPT (Maria 
Tereza et al).

Subjective Outcomes:-

Short Form-36 (SF36):- This detects physical 
and mental health of patients with high validity and 
reliability [23]. While comparing PR and CPT, it was 
found that there was no signifi cant improvement 
of Physical and Mental Health between the groups 
(Maria Tereza et al). In a study by Jos a Stigt et al in 
active group at 12th month the general health became 
worse than control group, however other study 
showed improved general health at 16th week (Amy J 
Hoff man et al) following ET.

Hospital Anxiety and Depression Scale (HADS):
- This scale is designed for mood and anxiety [24]. Two 
studies (Jennifer Temel et al & Maria Tereza et al) 
used this scale, showed signifi cant results in HADS-
Anxiety score, however in HADS-Depression the 
Jennifer Temel et al showed non-signifi cant results as 
compared to Maria Tereza et al.

Other Subjective Outcomes:-

Functional Assessment of Cancer Therapy 
(FACT) which measures health related quality of 
life and cancer related symptoms [25] using physical, 
functional, emotional, and social well-being on a fi ve-
point Likert scale. The FACT Lung (FACT-L) consists 
of the FACT-G and Lung Cancer Subscale (LCS) that 
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addresses seven symptoms specifi c to lung cancer, 
including cough, shortness of breath, and chest 
discomfort [26], higher the score be� er quality of life. 
While taking this FACT-L the score did not improved 
post to ET, however cancer related symptoms 
improved in LCS (Jennifer Temel et al). MRC grading 
measures the rate of dyspnea showed signifi cant 
improvement in symptoms (Georg P Gla� ki et al). St. 
George Respiratory Questionnaire (SGRQ) showed 
no diff erence, however in active group the Mc Gill 
Pain Questionnaire (MGPQ) reported worsening of 
symptoms at 3rd and 6th month (Jos a Stigt et al). Borg’s 
score and Visual Analogue scale (VAS) both measures 
the dyspnea, and was found signifi cant having p<0.01 
(Natasa Mujovic et al). Quality of life index was found 
to be signifi cant (Amy J Hoff man et al)

CONCLUSION

In conclusion, there is mixed outcome for 
subjective and objective assessment, and indicates 
there is still lack in evidence of having improvement 
in lung cancer following ET. There is an improvement 
in exercise tolerance but these were minimal. In 
quality of life assessment there was mixed results. 
This review concludes that there is a signifi cant 
change in objective outcome, but there was no change 
in subjective outcome except dyspnea which showed 
signifi cant change indicating reduction in level of 
breathlessness.

DISCUSSION

This review aimed to determine the eff ect 
of ET on subjective and objective outcomes in 
Lung Cancer patients. We were able to include 8 
articles, out of which 3 were randomised, 4 were 
prospective (including one pilot study) and one 
retrospective. The 6 MWT distance improved by 
24.59 metres, however PFT showed improvement 
only in prospective studies (p<0.01). The VO2 max, 
BODE, Endurance testing and UULET showed 
signifi cant change, resulting in improvement of 
oxygen uptake, strength and endurance levels. 
However, the maximum improvement found in 
small sample size. The exercise capacity of people 
with NSCLC is adversely aff ected by several factors 
including the tumour itself, co-existing lung disease 
as well as treatment for the condition, which may 
include resection of the tumour with or without 

chemotherapy or radiotherapy [27]. Deconditioning is 
triggered by disruption in pulmonary mechanics and 
gas exchange [28], weight loss, protein catabolism and 
muscle wasting. Consequently, people with any type 
of cancer tend to live very sedentary lifestyles. Several 
single-group interventional studies, published in the 
past seven years, have shown that ET is safe, feasible 
and may confer benefi t for people following resection 
for lung cancer [29-33]. Our review suggest that, the 
improvement is limited unlike in COPD[34] and ILD[35], 
therefore further randomised, multicentre with large 
sample size studies are required for evidence.

Confl ict of Interest: There are no fi nancial 
support for this article, and we author declare no 
confl ict of interest.

Acknowledgement: Nil

Ethical Clearance: The ethical clearance was 
taken from Institutional ethical commi� ee. 

REFERENCES

1. Handy JR Jr, Asaph JW, Skokan L, et al. What 
happens to patients undergoing lung cancer 
surgery? Outcomes and quality of life before 
and after surgery. Chest 2002;122:21–30.

2. Storm HH, Engholm G, Hakulinen T, 
Tryggvadó� ir L, Klint A, Gislum M, Kejs AMT, 
Bray F: Survival of patients diagnosed with 
cancer in the Nordic countries up to 1999–2003 
followed to the end of 2006. A critical overview 
of the results. Acta Oncol 2010, 49:532–544.

3. Nath V, Grewal K S. Cancer in India. Ind J Med 
Res 1935;23:149-190.

4. Makitaro R, Paakko P, Huhti E, Bloigu R, 
Kinnula VL. Prospective population-based 
study on the survival of patients with lung 
cancer. Eur Respir J 2002; 19 : 1087-92.

5. Barnes DJ. The changing face of lung cancer. 
Chest 2004; 126: 1718-21.

6. Tammemagi CM, Neslund-Dudas C, Simoff  M, 
Kvale P. Smoking and lung cancer survival: the 
role of comorbidity and treatment. Chest 2004; 
125 : 27-37.

7. Noronha V1, Dikshit R, Raut N, Joshi 
A, Pramesh CS, George K, Agarwal JP, Munshi 
A, Prabhash K. Epidemiology of lung cancer 



18      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      19

in India: focus on the diff erences between 
non-smokers and smokers: a single-centre 
experience. Indian J Cancer 2012; 49(1):74-81.

8. Loganathan RS, Stover DE, Shi W, Venkatraman 
E. Prevalence of COPD in women compared to 
men around the time of diagnosis of primary 
lung cancer. Chest 2006; 129: 1305-12.

9. Ciatkowska-Rysz A, Kowalczyk M, Go� wald L, 
Kazmierczak- Tukaszewicz S. The comparison 
of common cancer types and the coincidence of 
concomitant chronic diseases between palliative 
home care patients in Lodz Voivodeship and 
the general Polish population. Arch Med Sci 
2012; 8: 496-503.

10. Sekine Y, Behnia M, Fujisawa T. Impact of 
COPD on pulmonary complications and on 
long-term survival of patients undergoing 
surgery for NSCLC. Lung Cancer 2002; 37: 95-
101.

11. Magdeleinat P, Seguin A, Alifano M, Boubia 
S, Regnard JF. Early and long-term results of 
lung resection for nonsmall- cell lung cancer in 
patients with severe ventilator impairment. Eur 
J Cardiothorac Surg 2005; 27: 1099-105.

12. Algar FJ, Alvarez A, Salvatierra A, Baamonde 
C, Aranda JL, Lopez-Pujol FJ. Predicting 
pulmonary complications after pneumonectomy 
for lung cancer. Eur J Cardiothorac Surg 2003; 
23: 201-8.

13. Agostini P, Cieslik H, Rathinam S, et al. 
Postoperative pulmonary complications 
following thoracic surgery: are there any 
modifi able risk factors. Thorax 2010; 65:815-8.

14. Linda Nici, Claudio Donner, Emiel Wouters, 
Richard Zuwallack, Nicolino Ambrosino, Jean 
Bourbeau, Mauro Carone, Bartolome Celli, 
Marielle Engelen, Bonnie Fahy, Chris Garvey, 
Roger Goldstein, Rik Gosselink, Suzanne 
Lareau, Neil MacIntyre, Francois Maltais, Mike 
Morgan, Denis O’Donnell, Christian Prefault, 
Jane Reardon, Caroly Rochester, Annemie 
Schols, Sally Singh, and Thierry Troosters. 
American Thoracic Society/European 
Respiratory Society Statement on Pulmonary 
Rehabilitation. Am J Respir Crit Care Med 2006; 
173: 1390–1413.

15. Salman GF, Mosier MC, Beasley BW, Calkins 

DR. Rehabilitation for patients with chronic 
obstructive pulmonary disease: meta-analysis 
of randomized controlled trials. J Gen Intern 
Med 2009;18:213–21.

16. Griffi  ths TL, Burr ML, Campbell IA, Lewis-
Jenkins V, Mullins J, Shiels K et al. Results at 1 
year of outpatient multidisciplinary pulmonary 
rehabilitation: a randomised controlled trial. 
Lancet 2000;355:362–8.

17. Trooster T, Casaburi R, Gosselink R, Decramer 
M. Pulmonary rehabilitation in chronic 
obstructive lung disease. Am J Respir Crit Care 
Med 2005;172: 19–38.

18. ATS Statement: Guidelines for the Six-Minute 
Walk Test. Am J Respir Crit Care Med 2002; 
166: 111–117.

19. Redelmeier DA, Bayoumi AM, Goldstein RS, 
Guya�  GH.  Interpreting small diff erences in 
functional status: the six minute walk test in 
chronic lung disease patients.  Am J Respir Crit 
Care Med. 1997;155:1278-1282

20. Spirometry for health care providers, Global 
Initiative for Chronic Obstructive Lung Disease 
(GOLD). 2010 h� p://www.goldcopd.org/
uploads/users/fi les/GOLD_Spirometry_
2010.pdf

21. Bartolome R. Celli, Claudia G. Cote, Suzanne 
C. Lareau, and Paula M. Meek: Predictors of 
Survival in COPD: More than Just the FEV1. 
Journal of Respiratory Medicine 2008; 102(1): 
S27-S35

22. Nilesh Makwana, Aarti Kamath: Change 
in percentage of mortality after 4 weeks of 
pulmonary rehabilitation in patients with 
chronic obstructive pulmonary disease: Int J 
Physiother Res 2013; 1(4):138-42.

23. Jenkinson C, Wright L, Coulter A: Criterion 
validity and reliability of the SF-36 in a 
population sample Qual Life Res. 1994 ;3(1):7-
12.

24. Zigmond AS, Snaith RP. The hospital anxiety 
and depression scale. Acta Psychiatr Scand 
1983;67:361–370.

25. Cella DF, Tulsky DS, Gray G, et al. The 
Functional Assessment of Cancer Therapy 
scale: development and validation of the 



18      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      19

general measure. J Clin Oncol 1993;11:570–579

26. Cella DF, Bonomi AE, Lloyd SR, Tulsky DS, 
Kaplan E, Bonomi P. Reliability and validity of 
the Functional Assessment of Cancer Therapy-
Lung (FACT-L) quality of life instrument. Lung 
Cancer 1995;12:199–220.

27. Arbane G, Jackson D, Tropman D, Garrod R. An 
early exercise intervention prevents quadriceps 
weakness after thoracotomy for non-small 
cell lung cancer: randomised controlled trial. 
Thorax 2009;64:A20–1.

28. Travers J, Dudgeon DJ, Amjadi K, McBride 
I, Dillon K, Laveneziana P, et al.Mechanisms 
of exertional dyspnea in patients with cancer. 
Journal of Applied Physiology 2008;104 (1):
57–66.

29. Andersen AH, Vinther A, Poulsen LL, 
Mellemgaard A. Do patients with lung cancer 
benefi t from physical exercise? Acta Oncologica 
2011;50(2):307–13.

30. Cesario A, Ferri L, Gale� a D, Pasqua F, Bonassi 
S, Clini E, et al.Post-operative respiratory 
rehabilitation after lung resection for non-
small cell lung cancer. Lung Cancer 2007. 57(2):
175–80.

31. Jones LW, Eves ND, Peterson BL, Garst J, 
Crawford J, West MJ, et al.Safety and feasibility 
of aerobic training on cardiopulmonary 
function and quality of life in postsurgical 
nonsmall cell lung cancer patients: A pilot 
study. Cancer 2008;113(12):3430–9.

32. Schneider CM, Hsieh CC, Sprod LK, Carter 
SD, Hayward R. Exercise training manages 
cardiopulmonary function and fatigue during 
and following cancer treatment in male cancer 
survivors. Integrative Cancer Therapies 
2007;6(3):235–41.

33. Spruit MA, Janssen PP, Willemsen SCP, 
Hochstenbag MMH, Wouters EFM. Exercise 
capacity before and after an 8-week 
multidisciplinary inpatient rehabilitation 
program in lung cancer patients: A pilot study. 
Lung Cancer 2006;52 (2):257–60.

34. Lacasse Y, Goldstein R, Lasserson TJ, Martin 
S. Pulmonary rehabilitation for chronic 
obstructive pulmonary disease. Cochrane 
Database of Systematic Reviews 2006, Issue 4.

35. Holland A, Hill C. Physical training for 
interstitial lung disease. Cochrane Database of 
Systematic Reviews 2008, Issue 4.



      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      21

Comparison Between Postero-anterior Spinal Mobilization 
and Slump Stretching in Patients with 

Chronic Low Back Pain

Navkiran Kaur Jaidka1, Arunjit Singh2

1MPT(Orthopaedics), 2Assistant Professor, DAVIPTR, Jalandhar, Punjab

ABSTRACT

Introduction - Chronic low back pain is defi ned by pain persisting for more than 12 weeks. LBP can 
have a biomechanical origin with muscles, ligaments, facet joints, annulus fi brosus and spinal nerve 
roots have been suggested as the cause of pain.

Objective - The purpose of the study is to compare the eff ect of Postero-anterior Spinal mobilization 
and Slump stretching on pain, straight leg raise test and disability in patients with chronic low back 
pain.

Methodology – 45 subjects (both sexes) were included and divided conveniently into three equal 
groups: Group A(Control group) received SWD, lumbar stabilization exercises and TENS; Group 
B(Experimental group) received Postero-anterior spinal mobilization and Group C(Experimental 
group) received Slump stretching along with conventional treatment. Each group had 6 treatment 
sessions and readings were taken on VAS, SLR range and ODI at 1st( pre), 3rd(post) and 6th(post) 
treatment sessions.

Results – The result of study showed that there is no signifi cant diff erence between the eff ectiveness 
of Postero-anterior spinal mobilization and Slump stretching in CLBP. Hence, this supports the null 
hypothesis.

Conclusion –The Postero-anterior spinal mobilization and Slump stretching techniques are equally 
eff ective in CLBP.

Keywords - Postero-anterior Spinal Mobilization, Slump Stretching, neural mobilization, chronic low back 
pain.

INTRODUCTION

Chronic Low Back Pain (CLBP) is disabling, 
expensive, and becoming increasingly common.1

CLBP is defi ned by pain persisting for more than 12 
weeks2 and aff ects the area between the lower rib cage 
and gluteal folds.3

Causes of low back ache with or without radiation 
constitute idiopathic, degenerative, traumatic, 
infl ammatory, congenital, neoplastic, metabolic, 
postural, gynaecological and renal or rectal systemic 
causes.4

Pain, muscle tension, or stiff ness localized below 
the costal margin and above the inferior gluteal folds 

in the lumbosacral region; without leg pain (sciatica) 
occurs in non- radicular LBP.5 Radiating pain, often 
with numbness, paraesthesia and/or muscle weakness 
occurs in radicular LBP.6

No previous study has been done to compare 
the eff ect of PA Spinal Mobilization and Slump 
Stretching. So, the need arises to compare these two 
manual therapy techniques in patients with CLBP.

METHODOLOGY

The Experimental Study was performed in OPD 
of DAVIPTR, Jalandhar. Inclusion criteria were both 
genders with age 20 to 50 years with chronic low back 
pain,  SLR between 45 to 70 degrees, ODI score > 10%, 
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mild to moderate pain (VAS - 2 to 6). Patients with 
serious spinal conditions, history of spinal surgery, 
positive neurological signs or symptoms, inability 
to hold the slump stretching position for the desired 
duration were excluded from the study.

45 subjects were selected based on the inclusion 
and exclusion criteria using convenient sampling. 
A signed wri� en consent was obtained from each 
subject and required assessment was done. All the 
subjects were conveniently divided into three  groups 
i.e. Control group - Group ‘A’ and Experimental 
groups - Group ‘B’ (PA Spinal Mobilization) and 
Group ‘C’ (Slump Stretching) and 15 subjects were 
assigned into each group. All the subjects in each 
group received 6 treatment sessions and the readings 
were taken on 1st (pre), 3rd and 6th (post) treatment 
sesssions on VAS for pain, ODI for disability and SLR 
for range measurement. 

GROUP ‘A’ : SWD, Lumbar stabilization 
exercises and TENS were common to all three 
groups.

In all the subjects SWD was given for 15 minutes 
by condenser method, at 27.12MHZ, in supine 
lying position.7 Following warm up, all the subjects 
performed lumbar stabilization exercises. Each 
subject was trained to contract lumbar Multifi dus 
(Mult) and Transversus abdominis (TrA) in hook 
lying and prone positions8 and were performed 
pevlic bridging, pelvic tilts. This exercise program 
was progressed by the physical therapist according 
to symptom response.9 The subjects performed 2 sets 
of 10 repetitions, while maintaining this position for 
10s.10 TENS was applied to lumbar area for 30 mins 
with frequency of the output was set at 8 Hz.11

GROUP ‘B’: Postero-anterior Spinal 
Mobilization

Patient was prone on treatment table with a small 
pillow under the abdomen. Therapist stands to side 
of patient placing the pisiform/ulnar surface of hand 
over the selected spinous process (SP) with the wrist 
in full extention. Other hand placed on top of hand 
to reinforce. Therapist’s shoulders should be directly 
above the SP with elbows slightly bent. Therapist 
uses their body weight to apply a Postero-anterior 
force to the selected SP by leaning their body over 
their arms and performing rocking movements to 

provide oscillatory movements of the vertebra.12

First, the therapist applied PA pressure to the SP of 
each lumbar vertebra using 1 or 2 small-amplitude 
movements (grade -I). If the subjects did not report 
any discomfort from the pressure at a particular 
vertebral level, then the investigator proceeded to 
the next higher grade of movement, using slightly 
larger amplitudes (grades II to IV).  Three bouts of 
40-second oscillations were applied to most painful 
lumbar segment at a rate of approximately 1 to 2 
Hz and at the highest amplitude were tolerated 
without the reproduction of symptoms. Following 
mobilization of the most painful segment, 2 bouts of 
40-second oscillations were administered to each of 
the remaining lumbar vertebral levels.13

GROUP ‘C’ :  Slump Stretching 

Slump stretching was performed with the patient 
in the long si� ing position with the feet against the 
wall with ankle in neutral. The therapist applied 
over pressure into cervical spine fl exion to the point 
where the patient’s symptoms were reproduced. The 
position was held for 30s. A total of 5 repetitions were 
completed. The time spent performing the slump 
stretching added only 3-4 min to the total treatment 
time, thus the potential for an a� ention eff ect to exist 
was extremely low.14

DATA ANALYSIS

Data analysis was performed using SPSS Software 
(version 19.0). Intragroup and intergroup comparison 
was done. One way ANOVA tests and Post hoc 
analysis by Tukey’s method were done to determine 
signifi cance of diff erence between all the 3 groups. 
Repeated measures ANOVA was done to determine 
signifi cance of diff erence within the groups. Level of 
signifi cance selected for the study was p<0.05.

 RESULTS

Table I :  Comparison of Mean for AGE

 GROUPS     MEAN ± 
SD

       F-
value        p - value

            A   38.80 ± 8.046

    0.778
       0.466 (NS)

            B   39.73 ± 10.089

          C   35.73 ± 9.308
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In table I there was statistical non- signifi cant diff erence (p = 0.466) in age between all 3 groups.   

Table  II :  Comparison of mean between group A, B and C for VAS, SLR and ODI at Day 6

    VARIABLES
   

GROUP A
MEAN ± SD

GROUP B
MEAN ± SD

GROUP C
MEAN ± SD

F– value p – value

   VAS 28.80±10.455  19.80± 6.270  16.00±8.307 8.179      
 0.001(S)  

   SLR 57.44±5.378  61.78± 4.732 66.44± 7.343 8.342  0.001 (S)

   ODI 29.24± 7.890 15.92 ± 5.816 11.57± 6.092 28.649  0.000 (S)

Table II shows signifi cant diff erence (p<0.05) between all the 3 groups at day 6 for VAS, SLR and ODI. 

 Table  III :   Post hoc comparison of mean between group B and C for VAS, SLR and ODI 

VARIABLES
    GROUPS      DAY 6

  MEAN ± SD
    p – value 

      VAS
    GROUP B
          Vs
    GROUP C

19.80 ± 6.270

16.00 ± 8.307
    >0.05 (NS)

      SLR
    GROUP B
          Vs
    GROUP C

61.78 ± 4.732
  
66.44 ± 7.343

    >0.05 (NS)

      ODI
    GROUP B
          Vs
    GROUP C

15.92 ± 5.816
  
11.57 ± 6.092     >0.05 (NS)

In table III there was statistical non-signifi cant 
diff erence (p>0.05) between both experimental groups 
- group B (19.80 ± 6.270) and group C (16.00 ± 8.307) 
at day 6 for VAS, statistical non–signifi cant diff erence 
(p>0.05) between both experimental groups - group B 
(61.78 ± 4.732) and group C (66.44 ± 7.343) at day 6 for 
SLR and statistical non–signifi cant diff erence (p>0.05) 
between both experimental groups - group B (15.92 
± 5.816) and group C (11.57 ± 6.092) at day 6 for ODI, 
which showed that both advanced techniques are 
equally eff ective in reduction of pain, disability and 
increasing SLR range. 

The result of the study showed that both manual 
techniques i.e. Postero-anterior Spinal Mobilization 
and Slump Stretching are equally eff ective in 
reduction of pain, disability and improvement in 
SLR. Hence, the null hypothesis is accepted.

DISCUSSION

In group A, i.e. control group, within group 
analysis of variables VAS, SLR and ODI showed 

signifi cant improvement. From this study, it is noticed 
that SWD, Lumbar Stabilization Exercises and TENS 
are eff ective to decrease pain, disability and increase 
SLR range in chronic low back pain. 

In group B, i.e. experimental group, within group 
analysis of variables VAS, SLR and ODI showed 
signifi cant improvement. From this study, it is 
noticed that Postero-anterior Spinal Mobilization is 
an eff ective technique in reducing pain, disability and 
increasing SLR range in chronic low back pain.

The possible mechanisms by which PA Spinal 
Mobilization may have been described to reduce 
pain and improved mobility are both mechanical 
and neurophysiological mechanisms. In mechanical 
mechanism, passive motion has been reported 
to selectively stretch contracted tissues without 
damaging healthy adjacent tissues.15 In addition, 
repetitive movements are thought to distribute 
synovial fl uid over the articular cartilage and disc, 
resulting in less resistance to motion.16 With less 
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resistance to motion, subjects may have may have 
experienced less pain, felt free to move and thus 
reduced disability. In neurophysiological explanation 
for example, Dorsal horn activation (as measured 
with functional MRI) from a painful stimulus has been 
shown to decrease following joint mobilization.17

So in this study, PA Spinal Mobilization was 
eff ective in reducing pain and disability in patients 
with chronic low back pain because of one or all of 
these proposed mechanisms. In all above studies SLR 
range was not considered. But, in this study along 
with the above eff ects, PA Spinal Mobilization also 
signifi cantly increased the SLR range. Possible reason 
could be the generalized increase in ROM of back 
and pain reduction. This is supported by a study 
that a close relationship exists among the neurologic 
structures that supply the ligamentous, muscular, 
and cutaneous tissues at the lumbar spine and the 
pain-spasm cycle.18 Therefore, the inclusion of PA 
Spinal Mobilization may infl uence the joint receptors 
and disrupt or modulate the pain-spasm cycle. 
Yogita Verma et al in their study found eff ectiveness 
of joint mobilization on pain, range of motion and 
back extensor muscle strength and found pain relief, 
improvement in ROM and strength of trunk extensor 
muscles.19

In group C, i.e. experimental group, within group 
analysis of variables VAS, SLR and ODI showed 
signifi cant improvement. From this study, it is noticed 
that Slump Stretching is an eff ective technique to 
decrease pain, disability and increase SLR range in 
chronic low back pain.

The fi ndings of this study were similar to the study 
conducted by Joshua A. Cleland et al. in 2006 in which 
they purposed that Slump stretching is benefi cial 
for improving short term disability, decreasing 
pain, and centralization of symptoms compared to 
a lumbar spine mobilization and exercise program 
without slump stretching.20 The slump stretching was 
eff ective in reducing the patient’s pain by dispersing 
intraneural edema, thus restoring pressure gradients, 
relieving hypoxia and reducing associated symptoms 
(Cowell and Phillips, 2002).21 Slump stretching 
may also have resulted in improved outcomes by 
reducing antidromic impulses generated in C-fi bers 
at the dysfunctional site which result in the release of 
neuropeptides and subsequent infl ammation in the 

tissues supplied by the nerve (Shacklock, 1995a).22

In the previous study performed by Neha Malik et 
al. in 2012, they compares the effi  cacy of two diff erent 
neural mobilization techniques (i.e. straight leg raise 
and slump). Signifi cant improvements were seen in 
the straight leg raise and slump groups in the range 
of passive straight leg raise. Slump stretching resulted 
in signifi cantly greater improvements in range of 
motion when compared to the straight leg raise 
stretching. Apart from the fact that slump position 
maximally tightens the neural tissue as compared to 
the straight leg raise technique. It eff ectively stretches 
the canal/foramen structures for which straight leg 
raise is often insuffi  cient.23

So in this study, Slump Stretching has a� ributed 
to the same eff ects as proposed in the above 
mechanisms and reduced pain and disability and 
increases SLR range in patients with chronic low back 
pain. 

Between group analysis showed that there 
is statistically signifi cant improvement in group 
B and C as compared to group A. Hence, both 
manual techniques are superior than control group 
in reduction of pain, disability and increased SLR. 
Further comparison between group B and group 
C showed that PA Spinal Mobilization and Slump 
Stretching were equally eff ective in reduction of pain, 
disability and increase in SLR range in chronic low 
back pain because there was statistical non-signifi cant 
diff erence between both groups. Although, it has been 
concluded that Slump Stretching showed slightly 
more improvement in SLR range as compared to PA 
Spinal Mobilization, but without statistical signifi cant 
diff erence. The more eff ectiveness of Slump 
stretching over PA Spinal Mobilization in case of SLR 
can be accounted for the reason that neurodynamics 
is altered in chronic low back pain patients and the 
slump stretching restores the normal neurodynamics 
and maximally tightens the neural tissue.

Hence, the result of intergroup analysis supports 
the null hypothesis that there is no signifi cant 
diff erence between the eff ectiveness of PA Spinal 
Mobilization and Slump Stretching in chronic low 
back pain. So, both the techniques, i.e. PA Spinal 
Mobilization and Slump Stretching are equally 
eff ective. 
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Limitations of  the Study :

The sample size was small. The study was limited 
to 6 treatment sessions only. Home exercise program 
was not advised. 

Scope for Future Research/ Future Scope :

The study can be performed with a large sample 
size and Long term follow up can be done. 

CONCLUSION

The result of this study concludes that there is 
statistical non- signifi cant diff erence between the 
eff ectiveness of Postero-anterior Spinal Mobilization 
and Slump Stretching in CLBP. Hence, both the 
techniques are equally eff ective in decreasing pain, 
disability and increasing SLR range in subjects with 
CLBP. 
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ABSTRACT

Introduction : Stroke is a serious condition associated with a high mortality rate and severe disability 
aff ecting all aspects of an  individual’s life. Current stroke outcome assessments are often limited to the 
resulting neurological impairment and functional disability, neglecting to evaluate the total infl uence 
of the event on a patient’s wellbeing. Quality of life has been defi ned with various modalities e.g. 
health related subjective experiences, life satisfaction and subjective wellbeing. However  improving 
the Quality of Life (QOL) of stroke patients has received increasing a� ention in the development of 
therapeutic strategies. This study was designed evaluate the eff ect of Side of Hemiparesis on Quality 
of Life in sub acute stage of stroke. 

Aims and objectives : To analyse the eff ct of Side Of Hemiparesis on Quality Of Life hemiparesis in 
patients of sub-acute phase of stroke.

Method : Sixty diagnosed  middle cerebral artery stroke patients were recruited and divided into two 
groups. Group A consisted  of right hemiparetic patients and Group B consisted of left hemiparetic 
patients. Patients of these two groups were assessed for Quality of Life and Activities of Daily Living 
by using Stroke Specifi c Quality of Life scale and Barthel Index.

Result : On assessing the two variables,it was that in Group A (right hemiparesis) and Group B (left 
hemiparesis) the mean score for Stroke Specfi c Quality Of Life  was 158.6 and 178.6 respectively ( t- 
value 419; p< 0.01). In Group A (right hemiparesis) and Group B (left hemiparesis) the mean score for 
Barthel Index was 16.4 and 18.2 respectively (t-value 3.66 ;p< 0.01). A positive correlation was found 
between Quality of Life and Activities of Daily Living in both the groups. In right hemiparesis the 
correlation coeffi  cient between Quality of Life and Activities of daily Living was r= 0.57 while in left 
hemiparesis the correlation coeffi  cient between Quality of Life and Activities of Daily Living was 
r=0.73. Patients with right hemiparesis were found to be having poorer Quality of life as compared to 
patients with left hemiparesis. Communication, mobility, self-care and upper extremity functions were 
mostly aff ected, and was the most important reason for impaired Quality of Life in patients with right 
hemiparesis 

Conclusion : Stroke aff ects Quality of life, impairing its physical and self-care domains. The most 
important determinant of low QOL seem to be upper extremity function, mobility and self-care. Theses 
fi nding provide a new challenge for stroke rehabilitation, calling for identifi cation of patients and 
spouses in need of supportive services.

Keywords: Stroke, Quality of Life, Side of Hemiparesis.
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INTRODUCTION

Stroke is often a catastrophic event aff ecting all 
aspects of an individual’s life. Improving Quality 
of Life of stroke patients has received increasing 
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a� ention in the development of therapeutic 
strategies. QOL has been defi ned with various 
modalities e.g. health related subjective experiences, 
life satisfaction, and subjective wellbeing, with the 
la� er focusing more on emotions. However, there 
is broad consensus that assessment of QOL should 
include aspects of physical, psychological, functional, 
social, and general health1.This is because it can 
aff ect virtually all human functions and unlike other 
disabling conditions, the onset of stroke is sudden, 
leaving the individual and the family ill –prepared 
to deal with its sequelae. The few community based 
reports on the long term prognosis of an unselected 
cohort have mainly looked at stroke survival, 
recurrence, impairment and disability. A review of 
stroke outcome measures in 174 acute stroke trials 
showed that death was recorded in 76%, impairment 
in 76%, disability in 42% and handicap in only 2%.2

Current stroke outcome assessments are often 
limited to the resulting neurological impairment 
and functional disability, neglecting to evaluate the 
total infl uence of the event on a patient’s wellbeing.  
Improving Quality Of Life (QOL) of stroke patients 
has received increasing a� ention in the development 
therapeutic strategies. QOL has been defi ned with 
various modalities e.g health related subjective 
experiences, life satisfaction, and subjective wellbeing 
with the la� er focusing more on emotions. However, 
there is broad consensus that assessment of QOL 
should include aspects of physical, psychological , 
functional, social and general health. 

Some researchers suggest that impairment 
of QOL after stroke is caused by depression and 
functional impairments, other researcher suggests 
diff erent causes. In the psychological dimension, 
physical activity acts in the improvement of self- 
esteem, self-concept, body image, cognitive functions 
and socialization, besides decreasing stress, anxiety 
and medication consumption, directly infl uencing 
or Quality of Life (QOL) of the individuals. It has 
been suggested that stroke lesion location can be of 
paramount importance for the patient’s quality of 
life3. But eff ect of Side of Hemiparesis on  Quality of 
Life has not been cleared by any of the researcher in 
sub-acute stroke phase.

Thus, the purpose of the present study is to fi nd 
the relationship between Quality of life and side of 

hemiparesis in patients with sub-acute stroke which 
will also involves the psychological role, family roles, 
social roles etc. This information will be helpful in 
developing more comprehensive interventions in 
conjunctions with those specifi cally for improvement 
in physical function. 

MATERIAL & METHODS

60 diagnosed middle cerebral artery patients 
of sub-acute stroke, aged 50 to 65 years (both males 
and females) with fi rst ever episode of stroke were 
recruited for the study. They were purposively 
divided into two groups. Group A consisted patients 
with right hemiparesis and Group B consisted 
patients with left hemiparesis. Patients of sub acute 
stroke (3months - 1 years) 5, they were medically 
stable and were able to understand respond verbal 
commands. MMSE score should be more than 2427. 
A score of equal or less than 2 on Modifi ed Ashworth 
Scale for upper limb4Should be able to ambulate 25 
feet independently6, were included in the study. 
Patients with any diagnosed case of psychiatric 
disorders, musculoskeletal disorder which aff ects 
physical activity and with any visual impairment 
were excluded from the study.

Procedure

Patients were recruited from the outpatients 
department of Janakpuri Super Speciality Hospital, 
New Delhi. The purpose of the study was explained 
to the patients and an informed consent was obtained 
from the patients. After a neurological assessment, 
Stroke Specifi c Quality Of Life and Barthel Index 
were administered onto the patients.

  Illustration1: Patient fi lling up Stroke Specifi c Quality 
of Life Scale

Instrumentation

 The SSQOL has been widely used internationally 
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to assess the HRQOL outcomes of stroke survivors. 
Stroke Specifi c Quality Of Life scale is composed 
of 49      items distributed in 12 domains, among     
them Personality, energy, vision, thinking , work- 
productivity , family roles and social roles. These 
domains are important because they may signifi cantly 
infl uence a stroke survivor’s QOL. Participants 
responded to each item on a 5- point likert scale. 
Domain score are the averages of the item scores, and 
the total score is the average of the domain scores. 
All summary scores therefore range from 1 to 5. The 
individuals were divided in three levels of QOL; low 
(0-81), medium (82- 163), and high (164- 245).

Barthel Index consist of 10 items: continence of 
bowel, continence of bladder , grooming, toilet use, 
feeding, transfers, mobility, dressing, climbing stairs, 
and bathing. Scores can range from 0 to 20 with higher 
score indicating more ADL independence Score of 14 
indicates some disability, usually compatible with 
the level of support found in the home, a score of 10 
indicates that there is maximum dependency and a 
caretaker in a� endance

FINDINGS

The result obtained for QOL indicates positive 
correlation with Side of Hemiparesis. The patients 
of group A (right hemiparesis) showed low QOL as 
compared to patients of group B (left hemiparesis). 
Quality of life and Activities of Daily Living were 
positively correlated with each other. Correlation 
coeffi  cient ‘r ( for Group A i.e. patients with right 
hemiparesis was  observed as 0.57 and for Group B 
i.e. patients with left hemiparesis was observed as 

0.73. In group A and Group B the mean scores for 
SSQOL were 158.6 and 178.7 respectively (t-value 
4.198; p< 0.01). In Group A and in Group B the mean 
score for Barthel index were 16.4 and 18.2 respectively 
(t-value 3.664; p<0.01).

Table 1 : Correlation between Stroke Specifi c 
Quality of Life and Barthel Index  in group A (right 
hemiparesis )

VARIABLES MEAN± S.D r- value p-value

SSQOL 158.6±14.8
0.571** 0.001**

BI 16.4± 2.20

**  signifi cant at the 0.01 level .

Table 2: Correlation between Stroke Specifi c 
Quality of life and Barthel Index in group B (left 
hemiparesis)

VARIABLES MEAN±  S.D r-value p-value

SSQOL 178.7±21.5

0.736** 0.000**

BI 18.2± 1.54

  **  signifi cant at the 0.01 level .

The t-test showed that there are signifi cant 
diff erence between both the groups. 

Table 3: Presents the values of mean and standard deviation of variables separating two groups

Variables Group Mean Std.dev t-value p-value

SSQOL
A 158.63 14.859

4.198** 0.000**
B 178.70 21.555

BI

A 16.40 2.207
3.664** 0.001**

B 18.20 1.540

**signifi cant at the 0.01 level
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Graph (1) comparison between Quality of life and Side of 
Hemiparesis

Graph (2) Comparison between  activities of daily living 
and side of hemiparesis

CONCLUSION

Stroke aff ects Quality Of Life, impairing its 
physical and self care domains. The patients with 
right hemiparesis seems to have low Quality of life. 
The most important determinant of low QOL seem to 
be upper extremity function, mobility and self care.  
These fi ndings provide a new challenge for stroke 
rehabilitation, calling for identifi cation of patients 
and spouses in need of supportive services
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ABSTRACT

Introduction: Mallakhamb, being a traditional sport, the lack of proper physio and medical care 
results in increased incidence of injury, It has been found that hypermobility in gymnasts is one of 
the components in prediction of injury. This study has been undertaken to check the prevalence of 
hypermobility in mallakhamb players of 8-14 years age group. Further, to compare them with normal 
population of same age group. 

Method: A cross sectional case control study was performed. Seventy-four mallakhamb players and 
age matched seventy four normal individuals of age group 8 to 14 years as control participated in this 
study. Beighton hypermobility score was used to measure generalised joint hypermobility in each. 
Comparison was done between the total scores of mallakhamb players and normal individuals.

Results: Seventy four  mallakhamb players including 37 girls and 37 boys and control group of 37 non 
athletic boys and 37 non athletic girls were included in the study. There was a signifi cant diff erence 
observed in Beighton score of mallakhamb players and normal population. 29.7%(n-11) of Mallakhamb 
boys (M boys) presented with beighton score ≥ 4 compared to Normal boys 10.8% (n-4) ( P-0.04). 
whereas 40.5% (n-15) of mallakhamb girls (M girls) presented with beighton score ≥ 4 compared to 
Normal 16.2% (n-6) (p - 0.02). Trunkal component of Beighton score was maximum in all mallakhamb 
players ( P < .001) as compared to the control group.

Conclusion: Our study concludes that mallakhamb players under age of 14 have more generalised 
hypermobility than same age normal children. There is need for early and correct diagnosis of 
generalised hypermobility for injury prevention. Core strengthening needs to be concentrated upon in 
these traditional gymnasts.

Keywords: Beighton Score, hypermobility, mallakhamb, injury prevention.
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INTRODUCTION

Mallakhamb is an evolved sport which is 
infl uenced by north Indian wrestling, yoga and British 
colonial gymnastics. The gymnast performs feats 
and poses in concerts with a vertical wooden pole 
or rope.  Mallakhamb can therefore be translated as 
pole gymnastics. This sport includes series of diff erent 
positions which require strength and fl exibility. At 

competitive level, gymnast has to perform a set of 
elements and transitional movements satisfying the 
requirements of ‘Code of Mallakhamb Federation of 
India’. It is a sport that combines various exercises 
that involves fl exibility, strength, coordination and 
agility.1,2

Hypermobility is one of the factors which can 
cause musculoskeletal pain.[1] Studies in sports like 
soccer show that there is signifi cant diff erence between 
injury incidences in elite-players with generalised 
hypermobility then players with no hypermobility.[3] 

There is need of a study of generalised hypermobility 
in sports like mallakhamb in younger age group so as 
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to train the player accordingly to prevent injuries. In 
addition a decline in this capacity is a risk factor for a 
series of injuries. [4.5]  

Being a traditional sport, the lack of proper 
physio and medical care results in increased incidence 
of injury, It has been found that hypermobility in 
gymnasts is one of the components in prediction of 
injury.[6] .

There are several tools used to quantify 
hypermobility, however, the Beighton scale is easy 
to implement, with no elaborate equipment or 
technology involved, and is validated for clinical and 
research use.7

This study has been undertaken to check the 
prevalence of hypermobility in mallakhamb players 
of 8-14 years age group. Further, to compare them 
with normal population of same age group. 

Our hypothesis is mallakhamb players have 
signifi cant hypermobility which is more than normal 
children of the same age group.

METHODOLOGY

A cross sectional case control study was 
performed. National or state level mallakhamb 
players in the age group  8-14 were included. Players 
with acute injury or performing demonstrations or 
practicing for less than a year were excluded from 
this study. Normal School going children in the 
age group  8-14 were included in the study as the 
control group. Beighton score (Table I) was used to 
determine the hypermobility in mallakhamb players 
and normal children. Beighton score consists of nine 
passive range of motion, each of which was given one 
point in the presence of hypermobility [7] On a scale of 
9, score below 3 was considered normal. Score of ≥ 4 
was considered as hypermobile. 

Players were evaluated step wise according to 
Beighton Score for generalised hypermobility.  Passive 
range of motion was recorded with a goniometer. Sex 
matched comparison of beighton score was done 
between the mallakhamb players group and control 
group.

The data was statistically analysed using SPSS 
ver 20, P value less than 0.05 was considered as 
signifi cant.

RESULT

Seventy four  mallakhamb players including 37 
girls and 37 boys with a mean age of 12.8 (8-14) years 
participated in the study after an informed consent. 
All the players selected were playing at state or 
national level. 37 girls and 37 boys who were normal 
school going children participated in the study as the 
control group after an informed consent, with a mean 
age of 12.6 (8-14) years.

There was a signifi cant diff erence observed in 
Beighton score of mallakhamb players and normal 
population. 29.7%(n-11) of Mallakhamb boys (M 
boys) presented with beighton score ≥ 4 compared to 
Normal boys 10.8% (n-4) ( P-0.04) (Table II). whereas 
40.5% (n-15) of mallakhamb girls (M girls) presented 
with beighton score ≥ 4 compared to Normal girls 
16.2% (n-6) (p-0.02).(Table III). Trunkal component 
of Beighton score was maximum in all mallakhamb 
players ( P < .001) as compared to the control group.

There was no stastically signifi cant diiference 
between the M boys and M girls beighton score 
although the M girls presented with a higher score. 
There was no diff erence between the beighton score 
of normal girls and normal boys although the normal 
girls presented with a marginally higher beighton 
score.

DISCUSSION 

Generalized joint hypermobility is a feature of 
several disorders that results in joint laxity.  This joint 
laxity is generally considered to be genetic in origin. 
Hypermobile individuals are commonly reported 
to suff er dislocations, subluxations and sprains.8

However it is important to note that many patients 
with hypermobility do not have musculoskeletal pain 
or any other correlated health concern.9

We have assessed generalised hypermobility 
in mallakhamb players using Beighton score 
and comparing them with normal school going 
children. After statistical analysis it was found that 
mallakhamb players show a statistically signifi cant 
diff erence in the prevalence of hypermobility in 
comparison to normal school going children. Among 
the mallakhamb players there was a marginal 
diff erence among the girl players who presented with 
an increased prevalance of hypermobility.
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We also found that the trunkal component of 
Beighton score is maximum in mallakhamb players. 
This is may be because mallakhamb requires more 
spinal mobility like forward and backward bending.

Konopinski MD and all have found in their 
study that there is high incidences of injuries in elite 
soccer players in English Premiere League Club with 
generalised joint hypermobility than in players with 
non-hypermobile joints, which resulted in missed 
training practices and their match hours.[3]  Thus 
generalised hypermobility needs to be addressed in 
players for be� er performance and regular practice. 

A 2010 systematic review found that subjects 
categorized as hypermobile were at a signifi cantly 
increased risk for sustaining knee injuries, but not 
ankle injuries, compared to their non-hypermobile 
peers.9

So there is need to calculate the Beighton score 
and its individual component to predict injury prone 
players. With the help of this simple score one can 
concentrate on specifi c joint for future training and 
red alerts. 

CONCLUSION

We conclude that mallakhamb players under 
age of 14 have more prevalance of generalised 
hypermobility than same age normal children. There 
is need for early and correct diagnosis of generalised 
hypermobility for injury prevention. Beighton score 
may be used as a useful screening tool in such sports 
for identifying generalised hypermobility. Core 
strengthening needs to be concentrated upon in these 
traditional gymnasts.

Table I – Beighton score for assesment of Generalised hypermobility - On a scale of 9, score below 3 was 
considered normal. Score of ≥ 4 was considered as hypermobile. 

Right Left

Placing hands on the ground keeping both knees straight
1

Bending elbow backwards 1 1

Bending knee backwards 1 1

Bending thumb back on to the front of the forearm 1 1

Bending li� le fi nger 90 degrees to back of the hand 1 1

TOTAL
99

Table II – Comparison of results of beighton score among the mallakhamb boys (M boys) and the 
control group.

Boys group  total Crosstabulation

Beighton score
Total

0-3 4-6

Group

normal boy
Count 33 4 37

% within group 89.2% 10.8% 100.0%

M boy
Count 26 11 37

% within group 70.3% 29.7% 100.0%

Total
Count 59 15 74

% within group 79.7% 20.3% 100.0%
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Table III - Comparison of results of beighton score among the mallakhamb girls (M girls) and the 
control group.

Girls group total Crosstabulation

Beighton score
Total

less than 3 4 -6

group

normal girl
Count 31 6 37

% within group 83.8% 16.2% 100.0%

M girl
Count 22 15 37

% within group 59.5% 40.5% 100.0%

Total
Count 53 21 74

% within group 71.6% 28.4% 100.0%
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ABSTRACT

Aim:  To determine the eff ect of backpack loading on 6 minute Walk distance in school children of age 
group of 7-13 years.

Objectives: 1. To compare the distance walked with and without backpack using 6 minute walk test in 
school children.

2. To compare the distance walked without backpack in 6 minute with normal Indian reference values 
in school children.

Abstract: Total 60 school going children of the age group of 7-13 years from a primary and secondary 
school were selected by purposive sampling. 6 min walk test was performed by them in 2 sessions - fi rst 
without the backpack and second with the back pack (predetermined load of 4 kg) with a time span 
of 48 hours between both the sessions. Pre and post vital parameters, RPE (rate of perceived exertion) 
were recorded. Also, total distance walked after 6 minutes with and without backpack was recorded. 

Result:  The result was analyzed using student’s t test which showed that the total distance walked 
with backpack (401.76+ 76.73) meter was less than the total distance walked without backpack (452.93+ 
64.17) meter. Also, the total distance walked without backpack (452.93+ 64.17) meter was less when 
compared with the normal reference values (609 +166) meters provided by D’silva et al. (p<0.05)

Conclusion: Thus, there was considerable decrease in the distance walked in 6 minute with the backpack 
loading which indicated reduced functional capacity of children of age group of 7 – 13 years.

Keywords: backpack loading, 6 minute walk distance, school children, 7-13 years, functional capacity, 
submaximal exertion test.
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INTRODUCTION/BACKGROUND

Schools are gates to knowledge. The fi rst thing 
that comes to our mind when we think of school is 
the school bag ‘or’ back pack. The word back pack 
has a variety of meaning. It means a small bag with 
necessities that is carried on one’s shoulder. Students 
are commonly seen using it, but now backpacks have 
become a way of life no ma� er where we look we will 
see someone wearing a back pack. [1]

Education nowadays poses a lot of challenge 
& opportunities to the children. Backpack use by 
schoolchildren has increased recently because of 
several factors, including decreased availability of 
school lockers, increased homework, larger textbooks, 
and other objects being carried to school, all leading 
to both an increase in backpack weight and amount of 
time spent carrying backpacks.[2]

The heavy load on the back has led to a series 
of problems like backache, neck pain, muscle spasm 
etc. studies conducted by  Orloff   and H.warren, 
university  of Puget sound la says that over 6,000 
children were seen in emergency rooms for past 
year (2003 onwards) for injuries related to carrying a 
backpack. In this nearly 25% of young children carry 
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more than 20% of body weight, on daily basis. [2]

It has been suggested that schoolbags represent 
a considerable daily ‘occupational load’ for school 
children. [3] A general guideline of 10% body weight, 
initially proposed by Voll and Klimt in 1977 [4], 
continues to be the recommended guideline when 
carrying a backpack style schoolbag. 

Carrying school bags (handbags or backpacks) not 
only creates some musculoskeletal as well as postural 
problems, but it also aff ects the lung mechanics and 
the respiratory volume. Besides, it has been shown 
that carrying loads close to the trunk can aff ect the 
pulmonary function. [5]

Carrying a heavy load presents a unique challenge 
to the respiratory system by combining both chest 
walls loading from the mass of the backpack and 
restriction from the straps. This alters breathing 
mechanics during any activity, increasing the eff ort 
of taking each breath, which causes the respiratory 
muscles to become fatigued more quickly.

Compared to the individuals’ levels of fatigue 
and performance on the trials when not carrying a 
load, a signifi cant increase in respiratory fatigue and 
a decrease in performance as a result of the backpack 
were noted. [6]

An individual’s response to exercise is an 
important clinical assessment tool, since it provides 
a composite assessment of their respiratory, cardiac 
and metabolic systems. The current gold standard 
for assessing a person’s aerobic exercise response 
is the maximum incremental cardiopulmonary 
exercise test. However, most of the daily activities 
are performed at a sub maximal level of exertion. 
Sub maximal functional tests are be� er refl ection of 
physical activities. The ability to walk a set distance is 
a quick, easy and inexpensive way to assess physical 
function. It is also an important component of quality 
of life, since it refl ects the capacity to undertake day-
today activities. 

6 min walk test (6MWT) is a simple, low tech, 
safe and well established self-paced assessment tool 
to quantify functional exercise capacity with various 
cardio respiratory diseases. This test measures the 
distance that a patient can quickly walk on a fl at, 
hard surface in a period of 6 minutes. [7] The 6MWT 

is increasingly being used in routine clinical practice 
because it provides useful information on the daily 
physical performance of healthy individuals and 
those with pulmonary diseases.7The 6MWT has 
become a standard tool in clinical practice and 
research to assess exercise performance, function 
and response to treatment within cardio respiratory 
disorders.[8]

NEED OF THE STUDY

Since, most ADLs are performed at sub maximal 
level of exertion; using sub maximal functional tests 
could provide a more realistic simulation to one’s 
physical capability.8 Carrying a backpack is a sub 
maximal level of exertion if the load is less than 10% 
of body weight.

Heavy load on the back aff ects the musculoskeletal 
system as well as the cardiorespiratory system. 
Many studies prove that heavy backpacks alter 
spine arthrokinematics. But fewer studies show 
the aff ection of cardio respiratory endurance and 
functional capacity. 

Many studies have shown that excessive backpack 
loading creates many musculoskeletal problems. But 
fewer studies have generated results showing that 
functional capacity of the children is reduced due to 
backpack loading. Hence evaluating the functional 
capacity of the child by comparing distance walked 
in 6 minutes with available normal Indian reference 
values using 6 min minute walk test was the basic 
need of the study.

MATERIAL & METHOD

A) STUDY DESIGN:

• TYPE OF STUDY: experimental

• DURATION OF THE STUDY: 6 months

• AREA: primary and secondary school

B) SAMPLE DESIGN:

• SAMPLE SIZE: 60

• SAMPLE POPULATION: 7-13 years of school 
children.

• SAMPLING: purposive sampling.

C) INCLUSION CRITERIA

• 7-13 years of healthy school going children.
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• Children carrying their own backpacks.

• Normal BMI.

• Children willing to participate.

D) EXCLUSION CRITERIA:

• Children using any public transport or 
vehicle to travel to the school.

• Children on any medications.

• Children having any previous episode of 
chronic cardio respiratory      illness.

• Children with any neurological or 
Psychological disorders.

• Athletes or any hyperactive child.

• Any recent injury or any disease.

• Child contraindicated to 6 minute walk test.

E) MATERIALS USED: 

1. Weighing machine.

2. Measuring tape.

3. Sphygmomanometer.

4. 30 meter hallway.

5. 2 bright colored cones.

6. Stop watch.

7. Borg scale.

8. A backpack (vertical) with 4 kg weight.

9. Chair.

F) PROCEDURE

A proper consent from the school authorities, 
parents and subject was taken by fi lling the consent 
form and detailed idea of the test was given to the 
subject by a demonstration.

Before preceding to the test, the average weight 
in backpack was calculated by selecting 30 backpacks 
randomly from the given age group, which came to 
be 4 kg. Also the majority type of bag (horizontal or 
vertical) was noticed and selected accordingly.

LOCATION

6MWT was performed indoors, along a long, 
fl at, straight, enclosed corridor with a hard surface 

according to the ATS guidelines. [11]The walking 
course was 30 m in length. The turnaround points 
were marked with a cone. A starting line, which 
marks the beginning and end of each 30-m lap, was 
marked on the fl oor.

PREPARATION

Comfortable clothing was worn. Appropriate 
shoes for walking were worn. Some subjects preferred 
barefoot walking. A light meal was accepted before 
early morning or early afternoon tests.

1ST SESSION- WITHOUT BACKPACK 

The subject was at rest in a chair, located near 
the starting position, for at least 10 minutes before 
the test started. During this time, the subject’s vital 
parameters Pulse rate, respiratory rate and blood 
pressure was measured. The subject then stood and 
rated his/her baseline dyspnea and overall fatigue 
using the modifi ed Borg scale. The lap counter was 
set to zero and the timer to 6 minutes. [11]

INSTRUCTIONS GIVEN TO THE SUBJECTS 
WERE that the object of this test was to walk around 
the marked distance for 6 minutes. The subject was 
permi� ed to slow down, to stop, and to rest as 
necessary. Subject was allowed to lean against the 
wall while resting, but resume walking as soon as he/ 
she were able.

Post-test recordings - blood pressure, pulse 
rate, respiratory rate, RPE, total distance covered in 
meters.

2ND SESSION- WITH BACKPACK-

The same procedure as in for 1st session was done 
on the same subjects but with a vertical backpack of 
avg. weight of 4 kg after 48 hours.

G) OUTCOME MEASURE:

6 min walk distance with and without backpack 
using 6 minute walk test.

• Total distance walked in 6 minutes = 

 (Number of laps * 30 meter) + Final partial lap 
(meter)
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FINDINGS

Table 1: Comparison of total distance walked with and without backpack.

DISTANCE MEAN S.D P VALUE SIGNIFICANCE

without bag 452.93 64.17

<0.0001 Signifi cantwith bag 401.76 76.73

*p<0.05

INFERENCE: The table shows that the total distance walked with and without backpack was statistically 
signifi cant. (p value < 0.0001)

Table 2: Comparison of total distance walked without backpack and Indian reference values.

GROUP MEAN S.D P VALUE SIGNIFICANCE

Normal values 609 1

0.019 signifi cant
Distance walked 
without backpack 452.93 0.38

*p<0.05

INFERENCE: The table shows the comparison 
of mean distance walked without backpack and 
the normal reference values. The test is statistically 
signifi cant using unpaired t test with p value < 
0.0001.

DISCUSSIONS

The total sample size was 60 out of which there 
were equal no. of Girls and   

Boys i.e. 30 between the age group of 7 to 13 years 
of age with a mean age of 10.86+ 1.69 years.

The table 1 shows the total distance walked with 
and without backpack. The mean distance walked 
with backpack (401.76+ 76.73) meter is less than the 
mean distance walked without backpack (452.93+
64.17) meter. The test was statistically signifi cant 
using students t test p<0.05. This can be a� ributed 
to the increase in backpack loading which was > 10 
% - 15% of body weight. This backpack load must 
have aff ected the pulmonary functions which in 
turn must have reduced the functional capacity 
of the child. Similar Research done on idiopathic 
scoliosis showed that back pack loading aff ects the 
pulmonary function.13Previous studies showed that 
there were changes in pulmonary function with the 
use of double and single strapped backpack.1Also 

studies were done in young children using backpacks 
in relation with musculoskeletal related problems 
in which pulmonary function tests were done using 
spirometer. Thus our study in correlation with 
other study proves that heavy backpacks alter spine 
Arthrokinematics which leads to restrictive lung 
function. 

The table 2 shows the comparison of total 
distance walked without backpack and the normal 
reference values provided by D’SILVA ET AL 
(2007)14. The normal reference values had the mean of 
(609 +166) meter.  The test was statistically signifi cant 
by using unpaired t test with p value =0.019. The test 
was signifi cant because of the heavy backpack which 
must have altered the spine and lung biomechanics 
causing early fatigue. Studies conducted on soldiers 
in us army research institute of environment medicine 
U.S.A.  on “load – speed  interaction eff ects on the 
biomechanics of back pack load carriage” showed that 
an increase in load or speed results in increased stress 
on musculoskeletal system and increases the rate of 
fatigue and injury. This stress on musculoskeletal 
system and increased levels of fatigue will in a way 
lead to changes in cardio respiratory system. This has 
an amazing relation because if the adult population 
is aff ected to such an extent , Then there will be 
greater eff ect on children.15other reasons for the test 
being signifi cant can be sedentary lifestyle of the 
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children, lack of physical activity, average to poor 
socioeconomic status, poor nutritional status etc. 

CLINICAL IMPLICATIONS

• Awareness regarding the eff ects of heavy 
backpacks to the parents, teachers and the child and 
the use of an ideal backpack.

• IDEAL BACKPACK: Two straps are required 
when the backpack is heavier to distribute the weight 
more broadly and promote symmetrical posture. Hip 
and chest belts, rarely worn by children or adolescents 
outside of hiking, are highly recommended when 
the load is heavy because they transfer part of the 
backpack weight from the back and shoulders to 
the hips and torso. Multiple compartments not 
only enhance access to the contents, but they be� er 
distribute the weight in the backpack and keep items 
secure. A key feature, not standard on backpacks, 
is compression straps. These are cinch straps that 
compress and stabilize the contents, and thereby shift 
the load as close to the back as possible. [16, 17, 18].

• Exercise sessions like group exercises 
to improve the overall fi tness, cardiovascular 
endurance, functional capacity and strength of the 
children should be included in the curriculum..

• Regular medical checkups.

• Healthy diet.

• Locker facility.

• Proper standardization of the school time 
table.

• Use of E-BOOKS.

LIMITATIONS

• The standardized weight of the backpack 
loading was not done according to the age and the 
weight of the children.

• Lack of upgradation of normal reference 
value for 6 min walk test in children for Indian 
population.

• The study was carried out only in a single 
school.

CONCLUSION

Thus, the Study concludes that there was a 
signifi cant eff ect of backpack loading on 6 minute 

Walk distance in school children of age group of 7 
– 13 years of age.
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ABSTRACT

Introduction: According to IICP in India there are approximately 33 thousand people who are suff ering 
from CP & spastic CP is the most commonly found. Child suff ers from several musculoskeletal 
problems like spasticity, contractures which are leading to deformity. Spasticity is hallmark of CP 
which is caused by damage or injury to the part of the central nervous system. If spasticity remains 
untreated it will lead to foot & ankle deformities. Passive stretching is widely used for treating the 
individuals with spasticity. It is believed that soft tissues contracture or tightness can be corrected by 
applying stretch which will lengthen the soft tissue. 

Pourpose of the Study: The purpose of the study was to fi nd out immediate eff ect of sustained 
stretching on planter fl exors spasticity in children with CP. Spasticity causes diffi  culty in performing 
motor functions in daily activities. Ankle & foot deformity which are mainly caused by planter fl exors 
spasticity & tightness which indirectly aff ects gait pa� ern. Recent studies have shown that spasticity 
contributes to impairment of function and to limitation of activity. Thus, treatment of spasticity is 
required. Applying sustain stretching on planter fl exors it can improve ankle ROM & which cause the 
less diffi  culty in gait training & rehabilitation programme.

Result: There was signifi cant diff erence in pre & post test P-ROM (P value 0.0001 with mean diff erence 
of 3.400) less diff erence in MAS (P value 0.0001 with mean diff erence of -0.5667) & minimal diff erence 
in GMFM score (P value 0.0001 with mean diff erence of 0.01000)

Conclusion: This study concluded that there was not much signifi cant change in spasticity pre & post 
test on MAS but there is marked decrease in tightness & improvement in passive ROM. There was also 
very less change in functional outcome measure interpreted by Pre & post test GMFM score.

Keywords: spasticity, stretching, modifi ed ashworth scale, Passive-ROM, Gross motor functional measure 
score.

INTRODUCTION

CP recently describe as a group of permanent 
disorders of the development of movement and 
posture, causing activity limitation, that are a� ributed 
to non progressive disturbances that occurred in the 
developing foetal or infant brain. The motor disorder 
of cerebral palsy is often accompanied by disturbances 
in muscle tone, sensation, perception, cognition, 
communication, and behaviour, by epilepsy, and by 
secondary musculoskeletal problems. [1]

Spastic CP is the most common type of CP. It is 
caused by damage or injury to the part of the central 

nervous system i.e. cerebral cortex that controls 
voluntary movement. The pyramidal tract consists 
of nerve fi bers responsible for voluntary movements. 
They are the connections between the brain & muscles 
which produce coordinated movement.  Pyramidal 
cerebral palsy indicates that the pyramidal tract is 
damaged. This damage disrupts important signals 
between the nervous system and muscles, creating an 
imbalance that increases muscle activity or spasms. 

Spasticity defi ned as “a motor disorder 
characterized by a velocity-dependent increase 
in tonic stretch refl exes with exaggerated tendon 
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jerks, resulting from hyper excitability of the stretch 
refl ex.[2] Spasticity can make one’s movement, 
posture, and balance diffi  cult. It may aff ect ability 
to move one or more of limbs, or to move one side 
of body. Sometimes spasticity is very severe that is 
cause contractures & joint deformity.[3] Although 
spasticity is neural in origin, signifi cant structural 
adaptations in the soft tissue occur. Both the muscle 
cell and extracellular matrix contribute to these 
changes. Other signifi cant consequences of spasticity 
are limitations in movement and pain.[4] Spasticity 
causes:

1. Inhibition of movement.

2. Inhibition of longitudinal muscle growth. 

3. Inhibition of protein synthesis in muscle cells.

4. Limited stretching of muscles in daily 
activities.

5. Development of muscle and joint deformities.

Ankle & foot deformity which are mainly caused 
by planter fl exors spasticity & tightness, will lead to 
weakness of dorsi fl exors & decrease in ankle joint 
ROM which indirectly impair gait pa� ern. Sustain 
stretching to planter fl exors can improve ankle 
ROM which may lead to  cause less diffi  culty in gait 
training & rehabilitation programme & improve the 
gait pa� ern of children with CP.[5] Recent studies have 
shown that spasticity contributes to impairment of 
function and to limitation of activity. Thus, treatment 
of spasticity is required.[6,7]

MATERIAL & METHEDOLOGY

Study was approved by ethical commi� ee of 
Tilak Maharashtra Vidyapeeth, Pune. The study was 
experimental study. 30 spastic paraplegic CP children 
between age 10 to 20 years with spasticity grade 1+ & 
more were selected. All parents of participants singed 
an informed consent form. All participants were 
assessed in accordance with the evaluation form. 
Procedure, benefi ts, & potential risk of the study were 
explained to the participants & there parents before 
signing the consent form & starting of the treatment 
session. This is followed by taking measurement & 
performing the test.

PROCEDURE

Study started with the assessment of three 
outcome measure this pre test which include modifi ed 
Ashworth scale to measure spasticity of planter 
fl exors, measurement of Passive ROM of planter 
fl exion & assessment of functional outcome measure 
using GMFM score has been taken. Treatment session 
including, 30 mins of sustain stretching to planter 
fl exors by using dynamic AFO, Ankle wedges & push 
knee braces.

Child was made to stand with the ankle 
maintaining in dorsi fl exion with the help of ankle 
wedges & Dynamic AFO with keeping the knee 
straight using push knee braces. This position is 
maintained for 30 min. & post test was done on all 
three outcome measure. 

OUTCOME MEASURES

Modifi ed Ashworth scale [13] was used to check 
the spasticity of planter fl exors, Passive ROM[14] of 
ankle dorsi fl exion was measured by goniometer. 
Gross motor functional measure scale[15] (88 version) 
was used to measure functional score of crawling, 
standing, walking & running.  

STATISTICAL ANALYASIS

Statistical analysis conducted using SPSS software 
version 19.

Paired T test was used to comparing the value of 
pre test & post test assessment.

RESULT

Table No 1.1: Age category within 30 children.

Age category: 10 to 12 
years 

13 to 16 
years 

17 to 20 
years

Total No.
(n= 30)           21            9             0

Table No 2.1: Shows statistical signifi cance in 
spasticity on MAS with p value <0.001

Mean Standard 
Deviation

95% confi dence           
limit P 

Value 
Lower Upper

Pre 
test 2.73 0.58329

0.37847 0.75487 0.001
Post 
test 2.16 0.69893
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Table No 3.1 Shows statistical signifi cance in P ROM with p value <0.001

Mean Standard Deviation
95% confi dence           limit

P Value 
Lower Upper

Pre test 10.43 2.81233
-3.85575 -2.94425 0.001

Post test 13.83 2.61406

Table No 4.1 Shows statistical signifi cance in Functional outcome measure in GMFM with p value 
<0.001

Mean Standard Deviation
95% confi dence           limit

P Value 
Lower Upper

Pre test 47.12 7.07765

-0.005033 0.02503 0.001Post test 47.13 7.08866

DISCUSSION

In any UMN lesion spasticity is major component 
which aff ects person’s ability to move & perform their 
ADLs easily. In children with CP there is damage to 
cerebral cortex & disturbance in cerebrospinal tracts 
which results into development of spasticity which 
causes diffi  culty in movement, posture & balance. 

It was believe that stretching the spastic muscle 
will lengthen the soft tissue, causing reduction in 
spasticity & tightness which makes joint movement 
easy [5]. The purpose of the study was to fi nd out 
immediate eff ect of sustain stretching on spasticity of 
planter fl exors in CP children. Our result supports the 
statement, that prolong sustain stretching is eff ective 
to reducing symptoms of spasticity such as passive 
joint resistant [8,9] & helps to improve Passive ROM. 

In this study we observed that there was no 
specifi c change in Modifi ed ashworth scale score pre 
& post test but there is marked decreased in tightness 
& improvement in passive ROM. For the functional 
outcome measure there is no change in GMFM score. 
Sustain stretching may not be that much eff ective to 
improve GMFM score or to improve gait & standing 
capacity of children.

Kuen-horngtsai et all states that There was a 
signifi cant increase in the ROM of ankle dorsi fl exion 
after 30 minutes of prolonged muscle stretching. The 
reason may be that the motor neuron excitability of 
the TS decreased after a prolonged muscle stretch. 

Based on the modifi ed Ashworth scale there was no 
signifi cant diff erence in muscle tone after 30 minutes 
of PMS. [10] this statement correlates with our study 
result.

We found that very less diff erence showed in 
Modifi ed Ashworth scale shows pre & post test 
interpreted by graph no1.1 ThamarJ.Bovend’Eerdt 
et all’s study supports this statement that there is 
very less eff ect of sustained stretching on reducing 
spasticity [8] Study also states that sustain stretching 
improves Passive ROM by reducing tightness, we 
found the same results shown by Graph no.2.2. 
There is wide increase in passive ROM after sustain 
stretching session of 30 min [9]   

It was observed that very minimal eff ect showed 
on functional outcome measure i.e. on GMFM score. 
Graph no.3.2 shows the diff erence between pre & post 
test GMFM score this fi nding correlates with study of, 
Richards et al. who examined the eff ects of passive 
stretching on children’s gait pa� ern. They also fi nd 
out no any signifi cant changes in gait pa� erns as 
measured by video recording after 30 minutes of 
stretching on a tilt-table.[10] 

Future studies investigating the eff ects of 
stretching on spasticity should select their outcome 
measures carefully, favourably on the aims of their 
intervention. Moreover, the timing of the assessments 
should be considered to distinguish between short 
and long-term eff ects of stretching also, Well-defi ned 
repeatable interventions should be evaluated.
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CONCLUSUION

From the study we concluded that there is very 
minimal eff ect of sustain stretching on reduction 
of planter fl exors spasticity, but there is signifi cant 
reduction in passive resistance & improvement in P-
ROM. Also there was less change in function outcome 
measure interpreted by GMFM score.

LIMITATION

Study was depend on single session sustain 
stretching, some diff erent result may found after 
repeated stretching sessions. Study was carried on 
very less sample size; same study can be done with 
large sample size to generalised result.
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ABSTRACT

Background: Several environmental exposures have direct and indirect eff ects on health of respiratory 
system. Indoor and outdoor air quality both have variable eff ects causing or contributing to existing 
chronic respiratory conditions. Therefore, analyzing the characteristics of environment within which a 
person lives becomes signifi cant in order to understand the relation between environment and chronic 
respiratory diseases. Aim:  Analysis of environmental characteristics/exposures of patients having 
chronic respiratory disease a� ending Respiratory Out-patient Department (OPD). Se� ing: Respiratory 
OPD of a tertiary care hospital. Design: Retrospective Analysis of documented data (with emphasis 
on environmental exposures) of 50 chronic respiratory conditions (‘chronic’ indicating patients with 
respiratory disease since more than six months duration) Methodology: Environmental exposures of 50 
patients including 25 males and 25 females, all above 15 years of age, and with a mean age of 47.92 years 
were observed by means of document analysis which emphasized on living situations, occupational 
exposures, household exposures, smoking history and second hand smoke exposure. Result: 72% of 
the studied population lived in chawls and slums that are urban congested dwellings resulting in poor 
hygiene. 22 out of 50 reported of manufacturing units/ factories within few blocks of home. 60 % of 
the households did not have separate kitchens making the people living within these households more 
prone to cooking vapour exposures. 40% people reported of having worked in dusty environment 
and chemicals were amongst the top most occupational exposures reported. Incense stick was the 
highest household exposure reported in the studied population. Considerable number of household 
still used kerosene and wood chullah as cooking fuels, being harmful as a result of incomplete fuel 
combustion. 54% of the people were exposed to second hand smoke hence proved to be an important 
environmental hazard. Conclusion: Lungs can be regarded as a ‘gateway’ between the environment 
and the human body as lungs are exposed to various indoor and outdoor exposures having an overall 
eff ect on the chronic respiratory conditions. Most of the patients a� ending Respiratory OPD had some 
environmental predisposing factor.

Keywords: Environmental, chronic respiratory disease, occupational exposures, indoor exposures

INTRODUCTION

Considering the global burden, deaths caused 
by environmentally induced lung diseases include 
upper respiratory infections responsible for nearly 
24% of deaths and infections of lower respiratory 
tracts responsible for at least 42% of deaths.1

Environmental contaminants can either be a primary 
cause or can exacerbate pre-existing Respiratory 
disease.2 Chronic respiratory diseases mainly include 
asthma and chronic obstructive pulmonary disease 
are accountable for the estimated global burden of the 

disease. Environmental diversities have eff ects on the 
prevalence and the incidence of chronic respiratory 
diseases in a vast country like India.3 Literature says 
that for more than a decade, lung continues to be one 
of the key target organs of environmental agents.9

Indoor air pollution is responsible for high 
morbidity and mortality owing to particulate ma� er, 
carbon monoxide and other harmful gases from 
incomplete combustion of fuels like kerosene, wood, 
crop residue, volatile compounds like formaldehyde, 
biological contaminants likes dust, mites.5 Bulletin of 
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WHO states that, ‘nearly 2 million deaths as a result 
of indoor air pollution contribute for nearly 4% of the 
global burden of the disease.  Women and children 
are at a higher risk of exposure to indoor air pollution 
in developing countries.’The rule of 1000’s as cited by 
WHO and Indian council of Medical Research states 
that, ‘when a pollutant is released indoor it is 1000 
times more likely to reach the person’s lungs than 
a pollutant released outdoor.’ Eff ects of air quality 
on respiratory system also depend on ventilatory 
condition of the house and the type of fuel used for 
cooking. On basis of particulate ma� er released, 
burning one mosquito coil equals to particulate ma� er 
released by burning 75-137 cigare� es and on basis of 
formaldehyde released, burning one mosquito coil 
equals to burning 51 cigra� es.6  Environmental Health 
Rights Organization of India stated that, Particulate 
ma� er around dump sites in India was found to be 
around 2000micrograms/cubic centimeter which 
highly exceeds the WHO norms giving upper limit of 
150 micrograms/cubic meter.

In a standard working week, one’s respiratory 
tract comes in contact with some 1400 litres of air 
with variable air qualities depending on diff erent 
occupational exposure.2 The purpose of analyzing the 
occupational environment is obtaining knowledge 
of various exposures including chemicals, fumes, 
gases irritants, dust and several other occupational 
exposures. Occupational exposures that are relevant 
to chronic respiratory conditions are order of higher 
magnitudes compared to household exposures.4

Global health Observatory data,2014 by WHO 
states that, ‘more than one third of world’s population 
resides in countries not having 100% smoke free 
regulations for public health.’ 

Chronic respiratory Diseases particularly COPD 
and asthma aff ect millions of people around the globe. 
There are less studies from India on epidemiology of 
chronic respiratory conditions like asthma focusing 
on environmental factors and characteristics,  hence 
the reason for considering this study.

METHODOLOGY

Documents of 50 patients which included 25 
males and 25 females with chronic respiratory 
conditions, having a mean age of 47.92 years and 
all above 15 years of age a� ending Respiratory Out-

patient Department were analyzed retrospectively. 
Demographic profi les along with living situations, 
occupational exposures, household exposures, 
smoking status, second hand smoke were analyzed. 
Hence comprehending the following terms used in 
statistical analysis becomes crucial:

Household:

Person or group of people commonly living 
together availing meals from a common kitchen.3

Indoor air pollution:

Degradation of indoor air quality can be ten times 
more worse compared to air pollution outward as a 
result of harmful chemicals indoors in a contained 
area enables potential pollutants to build up in higher 
quantities than in open spaces.8

Occupational Environment:

Sum of external infl uences and varying conditions 
that prevail at workplace and has some eff ect on 
health of the working population.

Second hand smoke (SHS):

American Cancer Society defi nes SHS as ‘a 
mixture of two forms of smoke that come from 
burning tobacco-

(1) side- stream smoke from li� ed end of cigar, 
pipe, smoke, cigare� e.

(2)main- stream smoke- smoke exhaled by a 
smoker.

RESULTS

With reference to fi gure.1, total of 82% of the 
studied population were urban dwellers with 
maximum of them residing in chawls and slums and 
remaining 18% lived in rural areas. Figure.2  shows 
that out of the environmental characteristics of 50 
chronic respiratory patients that were analyzed, 22 
of them reported of having factories/ manufacturing 
units within few blocks of home. Other non-residential 
activities in vicinity of home included highways/ 
major roads, dumping waste sites and farms.
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and perfumes/ deodorants were amongst the most 
frequent household exposures.

 Figure 4. Common household exposures.

With reference to fi gure.5, smoking status of 50 
patients stated that 22% of the population studied 
were former smokers and 10% were current smokers, 
others being non- smokers. Of special mention is 
that 54% of the people had exposure to second hand 
smoke as described in fi gure.6

Figure 5. Smoking status.

Figure 6. Exposure to second hand smoke.

DISCUSSION

 The present study sought to comprehend the 
variable environmental exposures of patients with 
chronic respiratory conditions found that it is crucial 
to analyze the indoor as well as outdoor exposures 
in order to understand the eff ect of environment as a 
‘whole’ on the lungs.

 Figure 1. Description of living situation.

Figure 2. Non-residential activity within few blocks of 
home.

Description of occupational environment 
revealed that 40% of the people reported of working/ 
having worked in a dusty environment. The top three 
occupational exposures were chemicals, sweepers 
and farmdust as shown in fi gure.3

Figure 3. Occupational expos ures.

 On analysis of indoor/ household characteristics 
that have an eff ect on respiratory health it was found 
that 60% of the households of the respective patients 
did not have a separate kitchen in their house. As 
shown in fi gure.4 though majority of households 
used LPG as the cooking fuel, still cooking fuels 
like kerosene and wood chullah were used by 
a considerate number of households. Also with 
reference to fi gure.4, Incense stick, cooking vapour 
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Since majority of the sample population lived 
in urban congested dwellings including chawls and 
slum areas which accounts to poor hygiene and 
ventilation, worsening indoor air quality, as a result 
diseases like tuberculosis are very common in these 
communities. Factories/ manufacturing units within 
few blocks of home, make people living in those areas 
constantly exposed to various harmful chemicals 
and gas fumes suspended in air. Members residing 
in households having major roads/ highways in the 
vicinity are highly exposed to harmful gases and 
particulate ma� er from the vehicular exhaust, diesel 
emissions playing a vital role. Waste/ dumping 
sites again contribute to spoiling the air quality by 
particulate ma� er, dust, harmful gases. Farms near 
households in case of rural dwellers lead to grain 
dust exposures distributed by winds. Hence, close 
residential proximity of any of these non- residential 
activities explains the contribution to ambient 
environmental exposures.

When considering the occupational health 
hazards, exposure to a wide variety of chemicals 
that prevail and are released at place of work/ 
factories/ manufacturing units plays an important 
role. International Agency for Research on Cancer 
(IARC) classifi ed more than 170 chemicals/ exposure 
circumstances as known and probable human 
carcinogens. Considering diff erent chemicals and 
its eff ect on health is beyond the scope of this 
article. Occupations like sweeper and non- salaried 
occupations like housecleaner (commonly in regard 
to women who are housewives by occupation) are 
important occupational hazards as the work of 
‘cleaning’ comes along with ‘regular exposure to 
dust.’ Exposures of farmers to farm dust ( including 
mainly grain dust) poses an adverse eff ect on 
respiratory health as the dust undergoes biological 
activity that includes the ability of causing and 
exacerbating respiratory tract irritation leading to 
impairments characterized by wheezing, shortness of 
breath and related respiratory symptoms.

Since 60% of the households did not have a 
separate kitchen in their house can be related to high 
exposures to cooking vapour that is responsible for 
release of carbon monoxide, sulfur dioxide and nitric 
oxides, specially exposed group include women 
and children staying indoors for comparatively 
more duration. LPG, being a safer cooking fuel, 

still kerosene and wood chullah are being used in 
many households which are injurious to respiratory 
system because of the chemicals released as a result 
of incomplete fuel combustion. Agarba� is, cooking 
vapour, perfumes/ deodorants being the major 
household exposures that release carbon monoxide, 
formaldehyde, oxides of nitrogen, fl uorocarbon, 
sulfur dioxide and other such harmful gases which 
can be a cause as well as are an aggravating factor for 
chronic respiratory conditions.

As smoke contains 92% vaporized chemicals 
and 8% particulate ma� er consisting of toxic 
organic compounds which tobacco smoking the 
most important prevalent risk factor for pulmonary 
disease.  Of special mention is that 54% of the 
population studied had exposure to second hand 
smoke (SHS) , this SHS is equally injurious to health 
as the primary smoke.  Quick view of major eff ects of 
tobacco smoke and second hand exposure to tobacco 
smoke on respiratory system are: Impairs ciliary 
movement, hypertrophy and hyperplasia of mucus 
secreting glands, inhibit antiproteinases, neutrophils 
release proteolytic enzymes. Literacy and awareness 
of adverse eff ects of second hand smoke plays an 
important role in the generations to come. A study 
conducted in 2010, stated that 88.1% of the school 
going children in Mumbai between age of 11-17 years 
were aware of the deleterious infl uences of second 
hand smoke on health.10

Impact of Environmental characteristics can be 
analyzed in detail by comparison with persons not 
having chronic respiratory disease, which can further 
support the role of environmental predisposing 
factors in respiratory conditions. The present study 
conducted on chronic respiratory patients can 
therefore be a stepping stone to undertake studies 
which can comparatively analyze the impact of 
environment on respiratory health individuals with 
and without chronic pulmonary diseases.

 CONCLUSION

Lungs can be regarded as a ‘gateway’ between 
the environment and the human body as lungs are 
exposed to various indoor and outdoor exposures 
having an overall eff ect on the chronic respiratory 
conditions. Multidisciplinary research and programs 
for public health are required to comprehend the 
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eff ect of environmental agents as a causative as well as 
aggravating factor for those with chronic respiratory 
diseases and thus work towards bringing about an 
‘environmental change’ in order to control, eliminate 
and reduce environmental lung disease by improving 
air quality indoor, outdoor and at workplace.

Future scope of study

a. Methods to assess total environmental 
exposure throughout an individual’s life rather than 
concentrating on exposures at fi xed duration of time.

b. On identifi cation of prime sources of ambient 
air pollution government can implement respective 
laws and policies in interest of public health.

c. This study can be taken ahead to include larger 
population size and can be conducted over diverse 
geographical and environmental distribution.
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ABSTRACT

Objective: Mechanical low  back pain is caused  due to faulty biomechanics  resulting in signifi cant 
discomfort, functional  limitation & disability. Objective was to study the eff ect of segmental 
stabilization exercises on reducing pain, functional disability, & to improve the trunk muscles strength 
in subjects with mechanical low back pain

Methods : 40 subjects with mechanical low back pain  including  both males & females  between the 
age group of 20-50 years were selected. Subjects were divided into control group & experimental 
group by convenient sampling method. The control group was treated with conventional therapy & 
the experimental group was treated with conventional therapy & segmental stabilization exercises, 45 
min session for 7 consecutive days.

Result :  All data was expressed as mean ± , SD & was statistically analyzed using the Mann- Whitney 
U test & unpaired t test to determine the statistical diff erence between the parameters, statistical 
analysis of VAS & Kendall MMT grading for trunk fl exors & extensors showed  0.000 signifi cance with 
95% confi dence interval & statistical analysis of  Oswestry scale showed  0.002 signifi cance with 95% 
confi dence interval  .

Conclusion: Segmental stabilization exercise is eff ective on  reducing  pain , functional disability and 
increasing the trunk muscle strength in subjects with mechanical low back pain.

Keywords: Mechanical low back pain, Segmental stabilization exercises, VAS, Oswestry scale, Kendall MMT 
grading for trunk fl exors & extensors.

INTRODUCTION

 The low back pain is the common problem 
aff ecting the population.  The mechanical low back 
pain is encounter commonly due to poor posture 
during seating, standing & lifting any heavy object,1 
that results in signifi cant discomfort,  functional  
limitation & disability. Poor posture leads to muscle 
imbalance i.e. inhibition of one muscle group followed 
by facilitation of other muscle group. This is known 

as lower crossed syndrome.1 Lumbar segment of the 
spine has often been described as a unique dynamic 
functional spinal unit. The modern biomechanical 
model displays the lumbar spine in 5 separate parts, 
called motion segments, which consist of sequences 
of vertebrae and ligaments.2 The contribution of the 
superfi cial global muscles to lumbo-pelvic movement 
and stability generally is predictable based on the 
moment arm and the direction of force provided by 
the muscles. That is, fl exors generate fl exion torque 
and oppose extension. 

Core muscles give segmental a� achment and 
provide dynamic support to the spine & help to 
maintain each segment in stable position. Though 
biomechanical importance of core muscles is evident, 
still in literature, paucity was found in researches 
related to its strengthening in subjects with mechanical 

Corresponding author
Biplab Nandi, 
Assistant professor, 5th fl oor Department of 
Physiotherapy, Tilak Maharashtra   Vidyapeeth,
 Mukundnagar Pune 37 .
E-mail : bips1303@gmail.com, .Tel : 9764535215

DOI Number: 10.5958/0973-5674.2016.00047.2 



50      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      51

back ache. Hence the need arises to study the eff ect 
of segmental stabilization exercises in mechanical 
low back pain.  A stable spine is maintained by 
high muscular endurance which provides best 
protection against low back pain. Therefore stability 
of spine can be achieved by strengthening the core 
muscles.4  core stability exercise have the common 
goal to improve lumbo -pelvic control restore the co-
ordination & control of the trunk muscles,  improve  
the control of the lumbar spine & pelvic & restore 
the capacity (strength & endurance) of the trunk 
muscles2. Particularly a� ention has been paid to 
the core because it serves as a muscular corset that 
works as a unit to stabilize the body and spine with or 
without limb movement in short the core serves as the 
centre of the functional kinetic chain.9  The aim was 
to  study the eff ectiveness of segmental stabilization 
exercises in Patients with mechanical low back pain & 
objective was to reduce  pain ,functional disability , & 
to improve the trunk muscles strength in individual 
with mechanical low back pain. 

MATEREAL & METHODOLOGY

The study was approved by the ethical 
commi� ee & faculty of physiotherapy department, 
Tilak Maharashtra Vidyapeeth  Pune.  The study 
was done in Pune. Study duration was 6 months, 
Total 40 Subjects with  mechanical  low back pain 
between age group of 20-50 years both male & female 
were included . Subjects with recent surgery of the 
spine,  pregnancy , pueperium, disc herniation,  
radiating pain, recent fracture of the spine , trauma, 
dislocation, and prolapse intervertebral disc were 
excluded because study was done on mechanical low 
back pain. 

The subjects were given introduction and 
made aware about the study. The subjects signed 
consent was taken and were evaluated according to 
the inclusion &exclusion criteria divided  into two 
groups Group A 20 samples( control group) & Group  
B 20 samples (experimental group.)  The control 
group was treated with  conventional  therapy4  & the 
experimental group was treated with  conventional 
therapy + segmental stabilization exercises5 which 
mostly targeted on activation  of transverse abdominis 
& multifi dus muscle. Both groups were  treated for 45 
min session for 7 consecutive days.

  Outcome  measures were assessed pre & post 
treatment on day 1 & day 7 .

Oswestry scale.6

• VAS scale.7

• Kendall MMT grading for abdominal and 
trunk muscles.8

Segmental stabilization exercises included in the 
study are

Scapula movement

Position of the Patient :-  Crook lying position 
,neutral pelvic , arms forward, with shoulders placed 
in 90* fl exion .

Instruction to the Patient :- Patient is asked to 
breath in while protracting  scapula  and breath out 
while  retracting   scapula back to normal, without 
elevating the shoulders and moving the neck. Repeat 
it 10 times  with 10 seconds.

Chest lift (sit-up holding):

-Position of the Patient :- Crock lying position 
with neutral pelvis

Instruction to the Patient:   Patient is  asked to 
draw his abdominals up as he breaths in and roll 
chest as  forward breaths out and asked to hold the 
position for six breaths and emphasize TrA with each 
breath and than exhale and roll back to neutral repeat 
the same procedure for 10 times.

Back extension with arms:-

Position of the Patient :-  Prone position with 
forearm placed on the towel arms placed in 90*-90* 
position with palm facing down

Instruction to the Patient :-  Patient is asked to 
Breath and  activate TrA  ribs & pelvic bone are 
anchored to the ground patient is asked to breath out 
while his shoulder away from the ears while lifting 
the head& chest off  the fl oor. By  keeping the rib cage 
in touch with fl oor. Then  patient is asked to breath 
in as he lifts his arms & head off  the fl oor & asked to 
breath out as he lower his hand without lowering the 
shoulder repeat the same procedure for 10 times.

 Pelvic stability & Hip endurance:-
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Position of the Patient  :- Crook  line with pillow 
place between the knees.

 Instruction to the Patient:- Patient is asked to 
breath in to  activate the TrA & then asked to breath 
out  squeezing thighs together without moving pelvis. 
Patient asked to hold the contraction for fi ve counts 
& breath in long & release the pillow in fi ve counts  
breathing in  repeat the procedure for 10 times

Activation of multifi dus muscle:-  Position 
of the Patient :-  Standing position with the spine 
maintaining a neutral position with the thumbs 
gently pressing on eighther  side of the of the spine 

Instruction to the   Patient : Patient is asked to 
step forward with one foot without lifting  the trailing  
foot  patient is asked to feel the contraction with the 
thumb placed over the spine repeat the procedure for 
10times.

4 point kneeling:- Position of the  Patient  : 4 point 
kneeling position with hands under shoulders neck 
scapula and pelvic neutral 

Instruction to the   Patient : Patient is asked to 
bring one arm  forward and extend the opposite  leg 
as he breaths in and bring hands and legs back to 
neutral while breathing out. Repeat the procedure for 
10 times. 

Caterpillar:- Position of the Patient:- Four point 
knelling position knees under hip hands under the 
shoulder neck scapula and  pelvic neutral.

Instruction to the Patient:- Patient is ask to 
take the head downwards to curve the lower back 
rounding it as much as possible asking to  drop the 
head downwards patient is asked to expand the ribs 
as he breaths in than the patient is asked to breath out 
with fl a� ening the back and returning to the starting 
position breath in and repeat for 10 times.

The Clam:- Position of the Patient :-  Side lying 
with the knees bent & line with spine.

Instruction to the Patient:-  Breath out as u lift your 
knees, without moving the pelvis & do not lift the heel 
& the patient is asked to breath in, while lowering the 
top leg. Repeat the procedure for 10times.

RESULTS

All statistical tests were done using SPSS Software 
20 version descriptive analysis was obtained from 
mean & standard deviation.

In both  Group-A and B, all data was expressed 
as mean ± SD and was statistically analyzed using 
Mann-Whitney U test & unpaired t test  to determine 
the statistical diff erence among the parameters  .

Estimated marginal mean of VAS on activity in 
control group was  2.30  standard error 0.341 &  in 
experimental group mean was  4.600 standard error 
0.222  with  0.000 signifi cance & 95% confi dence 
interval of the diff erence with lower -3.374& upper 
-1.225.

 Mean of vas on rest in control group was  
1.350  standard error 0.195  &  in experimental 
group  mean was  2.550 & standard  error 0.234 with  
0.002 signifi cance &  95% confi dence interval of the 
diff erence with lower -1.889 & upper -0.5108.

Graph no :1 Represents diff erence of  VAS on activity and 
diff erence of VAS on rest in group A and group B.

Estimated marginal mean of Oswestry scoring 
in control group was  14.90  standard error 2.718 &  
in experimental group mean was  26.00  standard 
error 1.968 with  0.002 signifi cance &  95% confi dence 
interval of the diff erence with lower -16.59 & upper 
-2.90.

Graph no 2 : Represents diff erence of Oswestry score in 
group A and group B.
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Estimated marginal mean Kendall MMT grading 
for abdominal fl exors in control group mean was  0.30 
standard error 0.105 &  in experimental group mean 
was  1.10  standard error 0.068 with 0.000 signifi cance   
&  95% confi dence interval of the diff erence with 
lower -1.088 & upper -0.511

Estimated marginal mean Kendall MMT grading 
for abdominal extensors control group was  0.300  
standard error 0.150 &  in experimental group  mean 
was  1.10 standard error 0.068  with 0.000 signifi cance 
& 95% confi dence interval of the diff erence with 
lower -1.088 & upper -0.511.

Graph no :3 represents diff erence of fl exors and extensors 
grading  in group A and group B.

DISCUSSION

These fi ndings show that  segmental stabilization 
exercises  is eff ective on reducing pain , function 
disability, and increasing the trunk muscle strength 
in individuals with mechanical low back pain. 
The results   were   found because a stable spine 
is maintained by high muscular endurance which 
provides best protection against low back pain. 
Therefore stability of spine can be achieved by 
strengthening the core muscles.1  core stability 
exercise have the common goal to improve lumbo -
pelvic control restore the co-ordination & control of 
the trunk muscles,  improve  the control of the lumbar 
spine & pelvic & restore the capacity (strength & 
endurance) of the trunk muscles. Particularly 
a� ention has been paid to the core because it serves 
as a muscular corset that works as a unit to stabilize 
the body and spine with or without limb movement 
in short the core serves as the centre of the functional 
kinetic chain.9  The fi nding of our study are consistent 
with various studies of  Kumar Amit, Gupta Manish, 

and Katyal Taruna Singhania et al. who conducted a 
research on The eff ect of trunk muscles stabilization 
exercises and general exercises on pain on recurrent 
non specifi c low back ache.10 Aparajita Mukherjiee, 
Lipy Bha� , Ravidra Narwal,   who conducted the 
research on Segmental co-activation exercise & Its 
functional ability in low back pain .1

Further scope : The study can be done  with large 
sample size for more accuracy & be� er results .The 
study duration was just for one week, which can be 
increased for longer duration .The age group selected 
was  20-50 yrs.

The implication of the study is that segmental 
stabilization exercises are be� er in improving core 
muscle strength so can be incorporate in management 
of low back pain. 

CONCLUSION

The trunk muscle strength in subjects with 
mechanical low back pain.
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ABSTRACT

Objectives: This review aims to evaluate the eff ectiveness of pelvic fl oor muscle exercises (PFME) in 
women with genuine stress urinary incontinence (SUI).

Methods: Electronic search using databases and manual search of reference lists from systematic 
reviews was done. Publications of randomized controlled trials from 1999-2013 that evaluated the 
eff ects of PFME on SUI were selected and analysed. 

Results: Five articles fulfi lled the criteria giving a sample size of 204 women; PFME :115, Control :89. 
The assessment methods, treatment times and protocols used were heterogeneous. Rates of cure were 
similar between the groups. In primary outcome measure, three studies reported > 50% improvement. 
Cure rate following PFME varied from 30-70%. Leakage index and social activity indices did not show 
signifi cant improvement in quality of life (QOL) between experiment group and controls.  

Conclusion: PFME is a cheap and non-invasive  treatment for women with genuine SUI. Cure rates 
and frequency of leakage showed improvement in a proportion of women. This study adds to the 
widespread recommendation of PFME as fi rst line treatment of SUI.

Keywords: PFME, SUI, women, randomised controlled trials, systematic review
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INTRODUCTION

Forty-two percent of women in the UK 
experienced urinary incontinence with genuine stress 
urinary incontinence (SUI) being the most prevalent.2 
Urge and mixed incontinence predominantly occur in 
older women whereas middle-aged women have SUI. 
SUI is seen in approximately half of all incontinent 
women.1

The International Continence Society defi ned SUI 
as involuntary leakage of urine on eff ort or exertion.2 A 

clinical diagnosis is made when a woman reports urine 
leakage occurring involuntarily with physical exertion 
or observed to lose urine during a pelvic examination 
on instructional exertion. Urodynamically proven 
SUI is a demonstration of involuntary loss of urine 
during increased intra-abdominal pressure that is 
not a� ributed to contraction of the detrusor muscle.4

Leakage of urine is due to weakening or damage of 
pelvic fl oor muscles. 

Pelvic fl oor muscles prevent urine and faecal 
leakage. Dysfunction in the support leads to 
involuntary loss of urine. Pudendal nerve damage 
during vaginal birth and concomitant loss of 
supportive connective tissues of the urethra and 
bladder are plausible reasons. Hereditary factors, 
estrogen deprivation in menopause and the eff ect of 
aging need to be kept in mind.5,6
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Pelvic fl oor muscle exercises (PFME) have been 
recommended as a cheap and non-invasive approach 
in conservative management of SUI. They improve 
strength and effi  cacy of pelvic fl oor muscles. A 
Cochrane systematic review that included all forms 
of urinary incontinence found that PFME was more 
eff ective as compared to without treatment or 
placebo.7

Our aim is to review studies reported in the 
English literature which specifi cally look at the eff ect 
of PFME on SUI. 

METHODS

Electronic search for English articles using 
Cochrane, MEDLINE, Cumulative Index for Nursing 
and Allied Health Literature and Embase as well as 
manual search of reference lists was done. Articles 
published between 1999-2013 were selected. The 
descriptors used for the research, based on the Medical 
Subjects Heading were “pelvic fl oor exercise”, “stress 
urinary incontinence”, “urodynamically diagnosed”, 
and “randomized controlled trials”. To facilitate the 
search for articles, it was limited to “humans” and 
“female”. 

Inclusion criteria:

• Randomized controlled trials (RCTs) published in 
English 

• Women aged > 40

• Premenopausal or menopausal with 
urodynamically proven genuine SUI. PFME for 6 
weeks 

Exclusion criteria:

• Women with genuine SUI after pelvic surgery

• Pregnancy 

• SUI related to surgery / pregnancy

• Co-morbids like obesity (BMI >27kg/m²), 
neurological disease that aff ects lower urinary 
system

• Women on medication that aff ects urinary fl ow 
and women with concomitant pelvic organ 
prolapse 

Outcomes of interest:

i. Primary outcome measure: Patient Cure/
Improvement Rate

ii. Secondary outcome measure: Symptom and 
Quality of Life (QOL) Assessment

The research team was divided into 2 groups and 
selected articles were equally distributed. After fi lling 
up the table of analysis (Table I), the articles were 
exchanged to be cross checked. The disagreements 
encountered were resolved by discussion with the 
facilitator.

RESULTS

Five trials involving 204 women met the inclusion 
and exclusion criteria. Of these 115 (56.4%) were 
subjected to PFME and 89 (43.6%) did not receive 
treatment.

Table I shows the characteristics of the selected 
studies. Tables II and III describe the PFME and the 
results of the analysis of the studies respectively.

i. Primary outcome measure: Patient Cure/
Improvement Rate

Improvement is defi ned as women feeling dry 
or experience li� le leakage which is not bothersome’. 
Non-improvement is defi ned as ‘not being dry, 
worsening of symptoms or no signifi cant reduction 
in urine leakage’. These studies observed patients’ 
response to treatment using diff erent scales e.g. 
Sandvik Severity Scale, Leakage Index and Pad Test. 

Three studies reported improvement of >50% 
following the treatment, where the women admi� ed 
to be dry.8,9,10 PFME in this group were more likely 
to report improvement.  The experiment group were 
about 70 times more likely to report cure in Bo’s as 
compared to about 60 times improvement in Lagro-
Janssen’s.8,9

Aukee’s estimate of high cure rate may be 
confounded as the control group also practised 
biofeedback.10 Sangeetha’s and Borello-France’s 
documented <30% improvement following PFME.11,12

Using the Sandvik Severity Scale, Sangeetha 
demonstrated about 24% improvement among the 
experimental group compared to 17.5% among the 
controls. However, this is not statistically signifi cant 
(p=0.133).12
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Bo and Borello-France utilised the pad test.  The 
former showed signifi cant diff erences between the 
PFME group and the control group based on results 
of the pad test with standardised bladder volume 
(p=0.02).  The la� er reported a mean of 0.1 in high 
frequency exercise group compared to 0.6 in low 
frequency exercise group. 8,11

ii. Secondary outcome measure: Symptom and 
Quality of Life Assessment

Three studies shown in Table IV used validated 
questionnaires for assessment of incontinence 
symptoms and the impact of these symptoms on QOL 
or both. Sangeetha’s Incontinence Quality of Life (I-
QOL) score reported about 32% of an average raise in 
QOL outcome, compared to 19% overall improvement 
in control group.12 Borello-France utilised the 
International Incontinence Impact Questionnaire 
(IIQ) which showed no statistically signifi cant 
diff erence between low and high frequency exercise 
groups (p= 0.5811).11 Lagro-Janssen determined this 
parameter using the General Health Questionnaire 
(VEOG). Improvement in psychological impact were 
reported in 70% and 73% in restriction of activities.9 
Bo utilized the Leakage Index and Social Activity 
Index which showed signifi cant diff erences between 
the experiment and control group, p<0.01 and p<0.01 
respectively.8

DISCUSSION

All studies included in the review were suitable 
to be analysed for primary outcome. They contributed 
to the data on number of women who were cured or 
improved after treatment. However, heterogeneity 
was observed between comparisons. 

i. Primary outcome measures

Improvement was fairly signifi cant in all 5 
studies, ranging from 17.9-74.5%. Three studies 
reported improvement in cure of >50% following 
PFME.8,9,10 The other two studies documented <30% 
improvement following PFME.11,12 The two studies 
with greater eff ects had longer treatment durations 
i.e. three and six months versus twelve weeks.11,12 
Age might have aff ected the outcome in terms of 
cure or improvement as younger women are more 
likely to suff er from SUI, whereas older women to 
suff er from urge or mixed incontinence. It is believed 
that PFME is reasonably eff ective in treating SUI as 

a fi rst line management.8 The higher improvement 
rates reported in Bo et al. and Lagro-Janssen et al. 
are linked to higher compliance to treatment rates 
ranging from 61% to 93% respectively.8,9

Sangeetha and Borello-France documented less 
than 30% improvement following PFME. It could 
be a� ributed to the small sample size and adherence 
rate.11,12 However, this factor could not be derived 
from the data provided. This is in contrast with the 
fi ndings of Bo and Lagro-Janssen where compliance 
to treatment was high (61% to 93% respectively).8,9

In summary, the cure or improvement rate is 
signifi cant enough to be of interest to women as a 
non-invasive and cheap alternative. Duration of 
training, compliance and age are the main factors 
aff ecting the outcome. 

Three of the studies assessed improvement 
in QOL and reported signifi cant improvement in 
terms of QOL among the women. Generalizability is 
diffi  cult as the studies used diff erent questionnaires 
and scores.9,11,12

Improvement in terms of QOL can ensure be� er 
treatment adherence and any improvement is worthy 
of trial. The result derived from this review indicates 
that PFME does improve QOL in a reasonable 
proportion of patients.

CONCLUSION

PFME is eff ective as one of the treatment option 
for women with genuine SUI. Eff ectiveness of PFME 
in the management of SUI is well established.8 The 
most important factor that contributes to the success 
of PFME is patient’s motivation and adherence to the 
therapy.8,11 

There is suffi  cient evidence to recommend PFME 
as a fi rst line treatment of SUI for a period of 3 months 
while contemplating surgical approaches. Supervised 
instructions and compliance provides a cheap and 
non-invasive mode of treatment. 

  Limitations

The scarcity of RCTs and the heterogeneity of the 
studies found were the limitations of this systematic 
review. Future studies with larger samples should 
be carried out in a controlled fashion, with adequate 
randomization. 
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Table I: Description of the included studies

Study 
Reference

Study 
Population (n) Interventions Outcomes Limitations

Sangeetha 
(2010) 20

PFME (n=10) 
Inlcuded timed voiding 
+ Tanzberger exercise 
concept + functional 
activities

Signifi cant reduction SI/ 
improvement of QOL Comprehensive PFE desired

Aukee (2004) 35
PFME (n=19) 
Home biofeedback 
(n=16)

Home biofeedback success rate 
68.8%. 

A larger RCTs required for PFME with 
home biofeedback vs, PFME alone

Borello-France 
(2008) 28

Low-frequency 
(once/week) (n=13) 
High-frequency (4 times/
week)(n=15)

No statistically signifi cant 
diff erences 
Incontinence Impact 
Questionnaire scores worsened ( 
6 month) but not signifi cant.

Record not obtained in 13/28 cases 
Adherence from a self-report diary 
No control group 

Lagro-Janssen 
(1991) 66

PFME (n=33) vs, 
Control (n=33). 

61% treatment group dry/mildly 
incontinent after 3 months
21% were dry after 3 months 
(p<0.01)

Results cannot be generalised as women < 
65 years only included

Bo (1999) 55
PFME (n=25) vs, 
Control (n=30).

Signifi cant diff erences (p=0.02), 
episodes of leakage in 3 days 
(p<0.01), social activity index 
(p<0.01), leakage index (p<0.04)

Electrical stimulation group, 2/25 had 
smarting, 8/25 had motivation problems, 
diffi  culties in using the stimulator. 
Vaginal cones, 1/25 abdominal pain, 
2 vaginitis, 1 bleeding, 14 motivation 
problems 

Table II: Description of Pelvic Floor Muscle Exercise (PFME) 

Study 
Reference Methods PFME 

Duration Mode of assessment of improvement

Sangeetha 
(2010)

n=10 vs n= 20 (control) 
Control group : only PFME for 12 weeks; once weekly, 
45 mins per session. 
Experimental group : Comprehensive Pelvic Floor 
Muscle Rehabilitation Program for 12 weeks; once 
weekly, 45 mins per session including PFME, Timed 
Voiding, Tenzberger Exercise Concept which included 
Programming of Functional Activities.

12 weeks
Modifi ed Oxford grading Scale 
Sandvik severity scale 
Incontinence QOL questionnaire

Aukee 
(2004)

35 women randomized to either PFME with home 
biofeedback group or PFME alone group. 
5 x daily, 20 mins duration, 5 point Likert scale 
Biofeedback group noted whether they exercised with 
or without the device. 

12 weeks
EMG assisted biofeedback device (FEMISCAN) 
Training diary and leakage index 

Borello-
France 
(2008)

60 PFME repetitions (3 sets of 10 repetitions) of a 12-
second contraction per exercise session. 2 exercise 
sessions per day. 

9 - 12 
weeks

Bladder diary 
Urine leakage during urodynamic testing 
Volume of urine loss during pad test 
QOL (Incontinence Impact Questionnaire [IIQ] 
score) PFM strength (Brink score) 

Lagro-
Janssen 
(1991)

5-10 sessions of 10 pelvic muscle contractions each day 3 months
General health questionnaire 
7-days chart recording frequency of episodes of 
incontinence: at baseline and after 3 months 

Bo (1999)
8-12 high intensity contractions three times daily 
with additional training in groups once a week for 45 
minutes with a physical therapist.

6 months Pad test with standardised bladder volume, self-
report on severity
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Table III: Patient cure rate/improvement rate 

Study 
Reference Results (% Improvement) p-value

Sangeetha 
(2010)

Sandvik Severity Scale Control group = 17.5% reduction in severity of the incontinence. 
Mean score of pre therapy was 4.2 which had reduced to 2.8 post therapy; vs, Exp. Group = 
23.75 % 
Pre therapy mean reduced from 3.9 to 2.0 signifying mean reduction of 1.9 in severity of 
incontinence. 

0.1

Modifi ed Oxford Grading Scale Control group = mean value increased from 2.5 to 3.7; mean of 
1.2 increase in muscle strength; 
Exp group = improvement in pelvic fl oor muscle strength by 26%. 
A mean increase of 1.3 (i.e. 2.8 to 4.1) 

0.1

Aukee 
(2004)

1. PFME alone group (Experimental group) Mean change after 1 year treatment = 17.25 - 24.65 
( 7.40); Mean change after 12weeks treatment= 17.25 - 15.12 (2.13); Percentage improvement = 
52.6% 

1 yr = 0.021; 
12 weeks = 0.151

2. PFME and biofeedback (Control group) Mean change after 1 year treatment = 14.5-23.8 (9.3); 
Mean change after 12weeks treatment= 14.5-23.9 (9.4); Percentage improvement = 68.8% 

1 yr = 0.799; 
12 weeks = 0.005

Borello-
France 
(2008)

1. Urine leaks per week Low frequency exercise group, mean = 1.0; High frequency exercise 
group, mean = 1.4. Urodynamic stress incontinence (USI) was present in 60.7% of the women 
prior to the physical therapy intervention. Following intervention, only 42.8% of the women 
leaked urine during urodynamic testing. Improvement of 17.9%. 

0.55

2. Volume of urine loss during pad test (g) Low frequency exercise group, mean = 0.6; High 
frequency exercise group, mean = 0.1. 0.06

3. PFM strength using Brink score Low frequency exercise group, mean = 11; High frequency 
exercise group, mean = 11. 0.53

Lagro-
Janssen 
(1991)

1. Brink score Pelvic Floor Muscle Strength - Low Frequency (11) High Frequency (11) 0.53

7-day chart recording frequency of episodes of incontinence 61% in the treatment group were 
dry/mildly incontinent after 3 months 0.01

Bo (1999)

Muscle strength evaluated using vaginal balloon catheter connected to a pressure transducer 
Exercise Group = 74.5% improvement. No signifi cant change in control group 

<0.01 compared to 
control group

2. Episodes of leakage in 3 days Exercise vs.control: -1.5 (-2.6 to -0.4) Mean Change (Exe. Group): 
-1.2 (-2.0 to -0.4) <0.01

3. Stress pad test Exercise vs. control: -17.5 (-36.5 to 1.5)Mean Change (Exe. Group): -30.2 (-43.3 
to -16.9)

4. 24h pad test Exercise vs. control: 0.5 (-15.3 to 16.3) Mean Change (Exe. Group):-6.6 (-12.1 to 
-1.1)

PFME: Pelvic Floor Muscle Exercise 
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Table IV : Incontinence specifi c quality of life 

Study 
Reference QOL Type Outcome p-value

Sangeetha 
(2010)

Incontinence quality 
of life questionnaire 
(IQOL)

Control group=18.79 % overall improvement, mean reduced from 50.0 to 63.6 
Exp.group = 31.97% average raise in QOL outcome. A mean increase of 16.9 (i.e. 
54.6 to 71.5)

0.01

Diane F 
Borello-
France 
(2008)

Incontinence Impact 
Questionnaire (IIQ)

Low frequency exercise group, mean = 19; High frequency exercise group, mean 
= 16 0.58

Toine LM 
Lagro-
Janssen 
(1991)

General Health 
Questionnaire 
(VOEG)

85% of women felt their condition had improved/was cured with respect to the 
level of incontinence 21% were dry after 3 months 

Bo (1999)

Leakage Index Exercise vs. control: -1.0 (-1.3 to 0.7) Mean Change (Exe. Group): -0.9 (-1.1 to -0.7) <0.01

Social Activity Index Exercise vs. control: 0.8 (0.1 to 1.5) Mean Change (Exe. Group): 0.6 (0.2 to 1.0) <0.01
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ABSTRACT

Objectives: To study the impact of lifestyle modifi cation (de-addiction), diet prescription (orange 
juice), calcium supplementation and exercise interventions in patients of osteoporosis and to compare 
the diff erent options of therapeutic interventions in patients of osteoporosis.

Material & Methods: A total of 120 subjects were divided into 4 groups with 30 subjects in each group. 
Four kinds of therapeutic interventions were administered for the duration of two years. Group A 
(n=30) was subjected to de-addiction from narcotics drugs. Group B (n=30) was given 250ml of widely 
available fresh Orange/Kinu/Mausami Juice thrice weekly. Group C (n=30) was given a dose of 500mg 
of calcium tablets named ‘cipcal 500’ all days a week. Group D (n=30) underwent exercise program 
thrice weekly.

Results: The fi ndings revealed that there was statistically signifi cant improvement in 
bone mineral density in group A, C and D with t=-4.749 (pre-intervention mean=-3.798 &
post-intervention mean=-2.747), t=-3.409 (pre-intervention mean=-3.754 & post-intervention mean=-
2.878)& t=-5.126 (pre-intervention mean=-3.573 & post-intervention mean=-2.780) respectively. 
However, the study exhibited a slight decline (statistically non-signifi cant with t=0.746) in bone mineral 
density in group B with pre-intervention mean=-3.583 & post-intervention mean=-4.609. The results 
of ANOVA indicated that de-addiction was most eff ective followed by calcium supplementation 
and then exercise intervention with mean improvement score=-1.05, -0.876 and –0.792, respectively. 
Nevertheless, the diff erence in the level of improvement amongst these diff erent types of therapeutic 
interventions was statistically non-signifi cant (F=0.374).

Conclusion: Lifestyle modifi cation (de-addiction from narcotic drugs), Calcium supplementation 
and Exercise intervention exert comparable benefi cial eff ects in improving bone mineral density in 
osteoporosis while the administration of orange juice alone is not eff ective in improving the level of 
bone mineral density in patients of osteoporosis.

Keywords: Osteoporosis, Bone Mineral Density, De-addiction, Orange juice, Calcium, therapeutic exercises

INTRODUCTION

Osteoporosis is a global problem which is 
increasing in signifi cance as the world’s population 
both grows and ages. Nevertheless, it is greatly 
under-diagnosed and undertreated in a continent like 
Asia, even in the most high risk patients who have 

already fractured due to osteoporosis. The problem is 
particularly acute in rural areas. In the most populous 
countries like China and India, the majority of the 
population lives in rural areas (60% in China), where 
hip fractures are often treated conservatively at home 
instead of by surgical treatment in hospitals 4. 

While osteoporosis is a well recognized 
public health problem associated with increased 
morbidity and health care costs amongst the 
elderly in the developed countries, there is scarcity 
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of epidemiological data on the magnitude of the 
problem in India, where very few community based 
studies have been done. Moreover, in India priority 
has been given to health problems like infectious 
diseases, malnutrition etc. which are perceived to be 
more important from a public health view point and 
li� le a� ention has been paid to non-communicable 
diseases7.

Several studies have reported the effi  cacy of 
exercise intervention and calcium supplementation in 
patients of osteoporosis. Nevertheless, de-addiction 
as well as citrus juice has not been studied earlier, as a 
strategy to cure this major yet neglected public health 
problem. Therefore, present study was carried out to 
examine and compare the impact of diff erent kinds of 
therapeutic intervention in patients of osteoporosis. 

OBJECTIVE

To study the impact of lifestyle modifi cation (de-
addiction), diet prescription (orange juice), calcium 
supplementation and exercise interventions in 
patients of osteoporosisand to compare the diff erent 
options of therapeutic interventions in patients of 
osteoporosis.

METHODOLOGY

The present study was a longitudinal and 
experimental study. The study was performed in 
the Research lab of Department of Physiotherapy at 
Punjabi University, Patiala.The Institutional Ethical 
Commi� ee approved the study.Prior to participation 
in the study, subjects were explained about the 
procedures that they would have to follow during the 
study. The patients’ consent was taken on the consent 
form for participation in the study. Subjects were 
taken from Punjabi University campus, neighboring 
residential colonies, old age home and Red Cross 
Integrated Rehabilitation Centre for Addicts, Saket 
Hospital (Patiala).The size of the sample was 120 

with 30 samples each in group A,B,C and D. The 
inclusion criteria were subjects of both sex,age more 
than 40 and less than 90 years, bone mineral density 
suggestive of osteoporosis, subjects who were able 
to walk, without or with a walking. The exclusion 
criteria set up were age less than 40 years and more 
than 90 years, Individuals who were on medication 
known to infl uence bone metabolism., Individuals 
undergone a prior balance training, Neurological 
disorder such as Hemiplegia, Parkinson’s diseases 
and polyneuropathy, Grade 4-Arthritis (according 
to Kellgren and Lawrence criteria), People suff ering 
from acute illness, History of syncope, Hypertension 
(not under control), Diabetes Mellitus (not under 
control), Non-ambulatory subjects The list of 
variables include bone mineral density, Education, 
Social class (determined by occupation), Height,  
Body weight, Body Mass Index, Dietary calcium, 
Dietary phosphorus, Dietary vitamin D, Dietary 
protein, Dietary caff eine (all dietary components 
were assessed  from 7-day diet record ), The Alcohol 
Use Disorders Identifi cation Test: Interview Version, 
Summed upper and lower extremities muscle 
strength (normalized by body weight), Steroid use, 
Modifi ed Performance-Oriented Mobility Assessment 
(mPOMA) score, Medical disorders the patient 
suff ering from (heart problem, diabetesmellitus, 
hypertension, respiratory problem, thyroid problem), 
Physical activity level (assessed from General Practice 
Physical Activity Questionnaire), Bone formation 
marker and bone resorption marker (assessed through 
laboratory evaluation). Four kinds of therapeutic 
interventions were administered for the duration of 
two years. Group A was subjected to de-addiction 
from narcotics drugs. Group B was given 250ml of 
widely available fresh Orange/Kinu/Mausami Juice 
thrice weekly. Group C was given a dose of 500mg 
of calcium tablets named ‘cipcal 500’ all days a week. 
Group D underwent exercise program thrice weekly

RESULTS & DISCUSSION
Table 1:  Pre and Post intervention comparison of bone mineral density for Group A, B, C and D

Group 
Pre-intervention Post-intervention 

t 
Mean SD SE Mean SD SE 

Group A -3.798 .898 .164 -2.747 1.036 .189 -4.749* 

Group B -3.583 .571 .104 -4.609 7.374 1.346 0.746 

Group C -3.754 .841 .154 -2.878 .906 .165 -3.409* 

Group D -3.573 .723 .132 -2.780 1.064 .194 -5.126* 
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*p<0.05 

Table 2:Analysis of Variance of Mean Diff erences in the Level of Improvement in Bone Mineral Density 
among the patients on De–addiction, Calcium supplementation and Exercise intervention

Variable
Sources of 

Variation
SS df MS F-ratio Signifi cance

Bone Mineral 
Density

Between 1.039 2 .519
.0374 Insignifi cant at .05 

level 
Within 120.841 87 1.389

Table 3: Impact of therapeutic interventions in patients of osteoporosis

Outcome 
Measures

Lifestyle Modifi cation
(Group A)

Diet Prescription
(Group B)

Calcium Supplementation
(Group C)

Exercise Intervention
( Group D)

Mean (SD) t Mean  (SD) t Mean  (SD) t Mean  (SD) t

Pre 
Inter-
vention

Post 
Inter-
vention

Pre 
Inter-
vention

Post 
Inter-
vention

Pre 
Inter-
vention

Post 
Inter-
vention

Pre Inter-
vention

Post 
Inter-
vention

Bone 
formation 
marker

150.16 161.16 3.13* 139.83 121.23 -2.32* 141.83 135 -1.04 135.26 134.80 -0.06

Bone 
resorption 
marker

1.31 1.01 -2.12* 0.89 1.55 5.21* 0.92 1.49 4.76* 0.90 1.02 0.75

Physical 
activity 0.40 1.43 6.99* 1.06 0.70 -3.61* 1 1.26 2.11* 1.50 1.70 2.69*

Stair 
climbing 68.50 67.70 -0.21 68.70 54.53 -3.29* 67.33 54.93 -2.88* 63.63 64.76 0.38

mPOMA 29.83 32.06 2.01* 30.73 28.80 -1.7 30.26 31.70 1.59 31.63 31.96 0.37

Walking 
speed 49.93 42.58 -2.18* 42.30 43.13 0.26 40.43 40.38 -0.16 40.74 37.23 -1.98*

Muscle 
strength 181.98 217.20 2.95* 152.13 134.44 -1.73 146.53 157.76 0.80 173.71 178.29 0.40

Pain 0.77 0.90 0.50 3.17 2.33 -2.47* 2.78 1.59 -4.59* 1.90 1.82 -0.20

*p<0.05 

The primary objective of the current study 
was to investigate the impact of diff erent types of 
therapeutic interventions in patients of osteoporosis. 
Therefore 4 kinds of therapeutic interventions were 
administered for the duration of two years, namely 
lifestyle modifi cation (de-addiction from narcotic 
drugs), calcium supplementation, diet prescription 
(orange juice) and exercise intervention. The fi ndings 
revealed that except administration of orange juice, 
all therapeutic interventions showed statistically 
signifi cant improvement in bone mineral density. 

It was encouraging to observe that de-addiction 
resulted in the improvement of not only bone mineral 

density, but also, the quality of life; as there was a 
statistical signifi cant increase in physical activity 
level, muscle strength, balance and walking 
speed.These positive results were achieved after all 
eff orts were made towards maintaining a regular 
compliance throughout the course of the study as 
the patients in this group would be encountered 
once a month, while patients on diet prescription 
(orange juice), calcium supplementation and 
exercise intervention would interact on alternative 
days/weekly, depending on their respective 
treatment protocols.  Though at times, few of the 
patients would re-consume alcohol/narcotic drugs 
or both, individual/group counseling were done 
to get back these patients back on track of lifestyle 
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modifi cation (de-addiction).

 Essential steps were taken in creating and 
maintaining a comfortable zone for these patients 
to admit their re-consumption during the study as 
keeping them complete abstinence from alcohol was 
a great challenge but was very vital for the present 
study.

Previous studies conducted by 3 and 5confi rmed 
eff ectiveness of regular physical activity in 
maintaining bone mineral density in osteoporosis 
as even the old bones respond to mechanical stress. 
However, the present study has emphasized the 
specifi cally designed exercise intervention rather than 
simple physical activity. These exercise interventions 
were (1) ROM and Stretching exercise, (2) Walking 
and (3) Aerobic and strengthening exercise. The 
fi ndings revealed that all of these three exercise 
interventions were able to improve bone mineral 
density in patients of osteoporosis, though range of 
motion and stretching exercise & walking were more 
eff ective in improving bone mineral density than 
aerobic and strengthening exercise. 

Conversely, most experts agree that weight 
bearing exercises provide the most bone benefi ts. 
Similar results have been found by 9where he 
concluded weight bearing exercise increase bone 
mineral density in elderly. According to 1aerobic 
plus strengthening exercise cause an increase in bone 
mineral density which they a� ribute to the forces 
generated by muscle contraction. Consequently, 
the results of the present study indicates the need 
for an additional research including various kinds 
of exercise interventions in longitudinal studies to 
determine optimal method of improving bone mass 
in patients of osteoporosis.The present study is 
diff erent from the previous studies, investigated in 
this meta-analysis, in two ways:

1. While it is surprising that none of the 
previous studies has explored the effi  cacy of 
R.O.M. and stretching exercise in osteoporosis, it 
is tempting to speculate in the present study, that 
exercise intervention consisted of R.O.M. plus 
stretching exercise was eff ective in improving BMD 
signifi cantly. 

2. In contrast to previous studies, the exercise 
intervention consisted of Aerobic plus strengthening 

exercise did not yield signifi cant improvement in 
BMD of osteoporotic patients of present study. 
Compliance to the exercise program could be possible 
reason for the present fi ndings, as the a� endance 
rate ranged from 49% to 89% and 25% to 61% in 
the patients of osteoporosis involved in R.O.M. plus 
stretching exercise and aerobic plus strengthening 
exercise, respectively.

In addition to this, the highest a� endance rate 
(96%) was found in the patients involved in simple 
walking; suggesting the greatest compliance. This 
may be because of the simple reason that walking 
does not need a specifi c se� ing or the equipment. The 
present fi nding is consistent with the conclusion of 
the meta-analysis and strongly suggests that walking 
is the easiest and simplest program to implement for 
a long term. According to 6 accept walking as one of 
the best forms of exercise to stimulate bone formation 
and strengthen the muscles that help support bones. 
Thus, walking could be the best program to be 
recommended to the general population.

According to 2 and 8 diets rich in fruits have been 
strongly associated with numerous health benefi ts 
and lower risk of diseases. Citrus fruits are a part of 
a nutritious and tasty diet in most parts of the world. 
The fl avors provided by citrus fruits are among the 
most preferred in the world and it is increasingly 
evident that citrus not only tastes good, but is also 
good for health.

But, it seems that the dosage (250 ml/thrice 
weekly) was inadequate to induct calcium in these 
patients. Therefore, the present study has not 
yielded such positive results. In addition to this, 
the osteoporotic patients who were administered 
orange juice, showed a signifi cant decrease in serum 
bone marker along with an increase in serum bone 
absorber, which could be the possible explanation 
that why bone mineral density was not improved in 
these patients.One of the objectives of the research 
project was to compare the impact of diff erent types of 
therapeutic interventions in patients of osteoporosis. 
Therefore, ANOVA was applied to compare the 
impact of diff erent types of therapeutic interventions 
in patients of osteoporosis. The results indicated that 
de-addiction was most eff ective followed by calcium 
supplementation and then exercise intervention with 
mean improvement score=-1.05, -0.876 and –0.792, 
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respectively. Nevertheless, the diff erence in the 
level of improvement amongst these diff erent types 
of therapeutic interventions was statistically non-
signifi cant (F=0.374). Accordingly, it is reasonable 
to wind up that there is a comparable impact of 
all of these three types of therapeutic interventions 
in improving bone mineral density in patients of 
osteoporosis.

Although, Lifestyle modifi cation (de-addiction 
from narcotic drugs), Calcium supplementation and 
Exercise intervention exert comparable benefi cial 
eff ects in improving bone mineral density in 
osteoporosis, it was interesting to identify that 
greatest improvement was found in the patients 
subjected to de-addiction in terms of a statistically 
signifi cant increase in physical activity level, muscle 
strength, walking speed, modifi ed Performance 
Oriented Mobility Assessment (mPOMA) score, and 
level of serum bone marker along with a decrease 
in the level of serum bone absorber.In nutshell, the 
present study has shown that a healthy lifestyle 
(abstinence from alcohol), appropriate diet (presence 
of calcium, vitamin D and phosphorus) and exercise 
(simple walking) can have a major positive impact on 
the bone metabolism.
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ABSTRACT

Aim: To fi nd information regarding physical activity promotion and practice y undergraduate 
physiotherapy students in Maharashtra.

Methodology: Information was gathered through aQuestionnaire which was fi lled by 300 
undergraduate BPTh students. Collected data was presentedin descriptive form.

Result: Moderate no of students (54%) strongly agree that it is a therapist’s role to suggest various 
ways to increase daily physical activity. Moderate numbers of them (57%) are involved in some 
form of physical activity regularly but only sometimes (37%) they encourage their patients to 
have a more physically active lifestyle apart from doing their exercises. The main reasons for 
not promoting physical activity are lack of time (43%), counseling skills (34%) and a feeling 
that it won’t change patient’s behavior (37%). Some of them feel group sessions (45%) and brief 
counseling (46%) integrated in regular consultation can be highly feasible to advocate physical 
activity for patients.

Keywords: Physiotherapy, students, physical activity, promotion.
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INTRODUCTION

Physiotherapists are autonomous, primary 
health care professionals who are experts in 
movement and function of the body.[1] They are 
health care professionals, who diagnose and treat 
individuals of all ages, including sports; wound 
care, cardiopulmonary, neurogenic and orthopedic 
conditions. Physiotherapy management commonly 
includes prescription of or assistance with specifi c 
exercises, education, manipulation and other 
intervention. Also they work with individuals to 
prevent the loss of mobility before it occurs, by 
developing fi tness and wellness oriented programs 
for healthier and active lifestyle. [2] They also look into 
research, education, consultation and administration.

Physical therapy enables individuals to maximize 
their quality of life, optimize their health and wellbeing 
and increase their ability to live independently and 
participate fully within their communities. With 
increase in number of people with chronic conditions, 
aging, demand for health and social care services 
will continue to rise.[3] Here, physiotherapy can 
deliver cost eff ective change to more integrated, co-
ordinate and eff ective community services, focused 
on prevention, early intervention and rehabilitation 
which enables people to live well and healthier life. 

It has been stated that lack of physical activity or 
having a sedentary lifestyle leads to decrease in cardio 
respiratory, musculoskeletal endurance, leading 
to risk of diseases like coronary heart diseases. [4,9]

Exercise, diet and a healthy mind plays important 
role in a man’s life. Simple activities like walking stair 
climbing, swimming can be done on a regular basis 
by healthy or diseased people to improve quality of 
life and for wellbeing. [5]

In addition to direct physical health benefi ts 
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of physical activity, several studies suggests that 
engaging in exercise program can also benefi t mental 
along with physical well being.[6] It also improves 
mood, reduces depression and anxiety. Physical 
activity also enhances physical functioning in those 
with poor health. [7] 

 Physiotherapists believe in treating the individual 
as a whole determining the root cause to provide 
correct course of treatment using a collaborative 
approach to restore fi tness and promote an active 
lifestyle.  Including easy activities like walking, 
jogging, running, cycling routinely make take a 
person towards physical as well as mental wellness. 
Promotion or prescriptions of these along with the 
treatment program will treat the person as a whole, 
and not only the diseased or dysfunctional part. [8]

In developing country like India physical activities 
prescription and practice can reduce the burden on 
health care system signifi cantly. Physiotherapists, 
who are in touch with the patients for maximum 
time as compared to other health care professionals, 
should promote its application as much as they can. 
Physiotherapy students are the target population 
who will help to achieve this goal once, they become 
independent professionals.

Studies have been published on such promotion 
and practice of physical activity by therapists in 
Rwanda, Nigeria, Poland and Australia. [12, 13, 14, 8]

Promotion of physical activity and its practice by 
Indian physiotherapy students although, remains 
unexplored. Thus this study was planned to fi nd 
promotion of physical activity by physiotherapy 
students.

MATERIAL & METHODS

Type of study- Survey

Study of population- Physiotherapy students

Study se� ing- Physiotherapy colleges in 
Maharashtra

Sample size- 300

Inclusion- 3rd and 4th year BPTh students, interns

Exclusion- Physiotherapy practitioners, 
MPTh students, Physiotherapy students outside 
Maharashtra.

Material- Questionnaire (Adapted from Debra 
Shirley, van der Ploed’s research on Physical 
activity promotion in the physical therapy se� ing: 
perspectives from practitioners and students) [15]

Data analysis and interpretation- Descriptive 
analysis

METHOD 

1) Institutional ethics clearance was obtained.

2) Permission was taken from the college 
authorities to conduct the survey. Consent         was 
taken from the students.

3) Students were made to fi ll the questionnaire.

4) Gathered data was analyzed using descriptive 
analysis.

RESULTS

Graph-1 (Students perspective on-suggesting ways to 
increase daily physical activity is part of physiotherapist’s 
role)

Graph-2 (Students perspective on-Physical therapist 
should be physically active to act as a role model for their 
patients)

Graph-3 (Causes for not promoting physical activity)
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Graph-4 (What kind of physical activity promotion 
(beyond therapeutic exercises)would be feasible for you 
to deliver to your patients?)

Table-1: Are you involved in physical activity/ 
fi tness regime/ sports/ exercise routinely?

Yes 57%

No 43%

Table-2: How often did you encourage your 
patients to have a more physically active lifestyle 
(beyond therapeutic exercises) in the last month?

Never 15 5%

Often 74 25%

Rarely 64 21%

Sometimes 109 37%

More often 37 12%

Table-3: Which all physical activities did you 
advice your patients in last month?

Walking 244 51%

Swimming 47 10%

Cycling 95 20%

Yoga 91 19%

DISCUSSION

From the study it was found that, 57% of the 
physiotherapy students were involved in physical 
activity routinely (as shown in graph 3 and table 1). 
Therapists being the role model for their patients 
should be involved actively in physical activities. 
Thus shown that, although they are aware of benefi ts 
of exercises, they lack the perseverance to keep follow 
up to the exercises. This percentage should increase so 
that, more and more patients and general population 
will be encouraged to have an active lifestyle.

Just knowing various types of exercises and their 
benefi ts will not help us to achieve a healthy society, 

unless it advised to the community. It was seen 
that only 25% of the times the students encouraged 
patients to have a more physically active lifestyle 
beyond their therapeutic exercises (graph 2 and table 
2).

          Physiotherapy students learn various forms 
of exercises from their 1st year. They have been 
exposed to multiple exercise options and are taught to 
judge their benefi ts. Maximum i.e. 51% of the students 
advice walking as a form of physical activity followed 
by cycling which was 20%(graph 3 and table 3).

It was seen that 54% students strongly agree that, 
it is a part of therapist’s role to suggest various ways 
to increase daily physical activity (graph 4 and table 
4).

65% of the students strongly agree that, therapists 
should be physically active to act as a role model for 
their patients and only 2% disagreed on this statement 
(graph 3).

Thus to build up this gap we need to know 
the reasons for not promoting physical activity by 
physiotherapy students. When asked for the same, 
following answers were obtained-

• It would not benefi t the patient – maximum 
i.e. 50.34% of the students answered never for this 
reason.

• Lack of interest in promoting physical 
activity -maximum 58.9% of students answered this 
was never a problem.

• It would not change patients’ behavior- only 
37.11%of the students thought as this to be the case 
sometimes.

• Lack of time- only 43.2% of the time students 
thought that they did not have enough time to 
promote physical activity.

• Lack of counselling skills is one of the reason 
for students for not advocating physical activity i.e. 
33.9%

 Thus from this information (as shown in graph 
6) we can infer that they have interest in promoting 
physical activity and students feel physical activity 
to be benefi cial for the patients but sometimes 
they don’t advocate it when they feel it would not 
change patients behavior. Lack of time hinders their 
promotion if physical activity and sometimes it is 
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accompanied by lack of their counselling skills.

Brief counselling during regular consultation 
was highly feasible (45.89 %) followed by separate 
one to one discussion which they felt was somewhat 
feasible. This was followed by group sessions which 
they felt was  highly feasible 44.79 % of students 
thought distribution of resources was somewhat 
feasible (graph 7, table 4).

These fi ndings are in accordance with the studies 
by Huijg, Taukobong, Fran� , Aweto, Shirley[10, 11, 12, 13, 

15]so we conclude that, although the physiotherapy 
students agree that they should promote physical 
activity and act as a role model for their patients 
to lead a healthy life style, they lack the time and 
counseling skills to do so.

CONCLUSION

Although the physiotherapy students agree that 
they shouldpromote physical activity and act as a role 
model for their patients to lead a healthy lifestyle, they 
lack the time and counseling skills to do so. Most of 
them prefer to advice walking as a physical activity.

CLINICAL IMPLICATION

This information can be used to policy makers 
to take appropriate steps to include counseling skill 
training to students. Also focus on physical activity 
promotion sould be enhanced in curriculum. They 
should be given appropriate information and 
meaningful insight in order to inculcate a habit 
of physical activity promotion in their routine 
treatment.

LIMITATIONS OF STUDY-

a) Small sample size   

b) Students only from colleges in Maharashtra 
were included.

c) Psychometric properties of questionnaire have 
not been established. 

FUTURE SCOPE OF THE STUDY-

 a) Large sample size can be taken

 b) MPTh students and practitioners can be 
included in the study.

 c) Therapist from all over India can be included.
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ABSTRACT

Aim: To fi nd out the prevalence of hamstrings tightness and disability in male Traffi  c police with low 
back pain between age group of 30-40 years.

Objectives: 1. To fi nd out prevalence of hamstrings tightness in male Traffi  c police with low back 
pain.

2. To fi nd out disability due to low back pain using Modifi ed Oswestry low back pain disability 
questionnaire.

Abstract: Total 80 male Traffi  c police with low back pain participated in the study was examined for 
the level of disability using Modifi ed Oswestry low back pain questionnaire; out of which 75% of 
them reported mild disability whereas 25% of them reported no disability with low back pain. These 
participants where then assessed for hamstrings tightness using 90ᵒ-90ᵒ popliteal angle test for bilateral 
lower limb.65% of the participants had tight hamstrings where 35% of the participants does not have 
hamstrings tightness associated with low back pain.

Result: Oswestry scores of these subjects were signifi cantly positive in relation to the amount of 
hamstrings tightness of left and right lower extimities.

Keywords: Hamstrings tightness, low back pain, disability, male Traffi  c police.
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INTRODUCTION/ BACKGROUND

The Hamstring muscles are the group of 3 
muscles; semitendinosus semimembranosus and 
biceps femoris are located at the back of femur, 
connect glutei area of pelvis to the backside of lower 
leg. This allows hamstrings muscle group to bent 
knee as well as extend the hip.[17]

Normally the spine is set in such a way that there 
is small curve in the low back, because the posterior 
part of pelvis is slightly higher than the anterior. 

When the hamstrings muscles are too tight they 
can pull the backside of pelvis downwards, the 
downward pull of pelvis can cause fl a� ening of back 
which puts spine at disadvantage when it comes to 
the ability to hold your body upright against gravity. 
[19]

This constant pulling of shortened muscles 
increases pressure on bones of spine as well as add 
strain to back muscles because they have to work 
harder to hold the body against gravity .when this 
happens for prolonged time .The muscles in low back 
becomes weak, starts fatigue. This can lead to pain in 
low back. [14]
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MATERIAL & METHOD

      1. STUDY DESIGN 

TYPE OF STUDY: Experimental study. 

MATERIAL USED FOR STUDY: (1) Universal 
Goniometer.

(2) Modifi ed Oswestry Low Back Pain Disability 
questionnaire.

DURATION OF STUDY: 3 Months

LOCATION: Metropolitan city

2 .SAMPLING DESIGN

SAMPLING METHOD: Convenience sampling

SAMPLE POPULATION:  Male Traffi  c police 
with low back pain

SAMPLE SIZE: 80

SELECTION CRITERIA

INCLUSION CRITERIA:

•  Traffi  c Police willing to participate in the study.

• Age group of 30yrs-40yrs.

• Work experience more than 3years.

• Those with low back pain.

• Standing more than 5 hours.

EXCLUSION CRITERIA:

• Any recent fracture.

• Lower limb soft tissue injury.

• Any previous musculoskeletal surgery.

• Already on exercise Programme.

• Lower limb Radiculopathy.

• Deep vein thrombosis.

• Neurological symptoms.

PROCEDURE

Total of 80 male traffi  c police within the age 
group of 30-40yrs were surveyed for low back pain 
and hamstring tightness using modifi ed Oswestry 
low back pain questionnaire and popliteal angle 
test. Before handling the questionnaire, each subject 
had given detailed information about the purpose 
of study. Consent was taken in the language best 
understood by them. Various sections and optional 
answers given in the questionnaire will be translated 
in the language understood by subjects, they have to 
mark one box in each section in which the score is 

rated from 0-4. [13]

HAMSTRING TIGHTNESS

Start Position: supine.

Stabilization: Hip on non-test leg extended to 
neutral without an anterior pelvic tilt.

Procedure: Flex hip on test leg 90 degrees, 
maintaining femur in perpendicular relationship 
to table. Extend knee, Measure angle between 
longitudinal bisections of femur and tibial crest.  

Stationary arm parallel to longitudinal axis of 
femur, in line bisecting greater trochanter.

Movable arm parallel to longitudinal axis of 
fi bula, in line bisecting lateral malleolus.[1],[18]

Normal ranges: 155ᵒ

If angle is less than125ᵒ, the hamstring were 
considered to be tight [18].

FINDINGS

Graph 1: Prevelance of hamstring fl exibillity.

Graph 2: Prevelance of low back pain disability.
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CONCLUSION

The study concluded that there is signifi cant 
prevalence of hamstring tightness and mild disability 
in male Traffi  c police with low back pain between age 
group of 30-40 years. 
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ABSTRACT

Background –Sedentary  lifestyle during pregnancy leads to maternal discomforts and complications. 
Aim-To examine the eff ect of structured antenatal exercise program and education on health related 
quality of life. Methods- The study was conducted at Sri Ramachandra Medical Centre and Hospital, 
Chennai. study design and sampling  -Randomised controlled trial, Block Randomisation Method 
.Sample size was 32.Interventional group mothers a� ended  structured antenatal class from 20 weeks. 
Measurement tool- SF 36 questionnaire. women in the exercise and control group were asked to fi ll 
SF 36 questionnaire at First and fi fth session. Conclusion- Antenatal exercise and education were 
positively associated with physical functioning, role limitation due to physical health, social functioning 
and general health domains of health related quality life. Future studies can focus on long term eff ects 
of exercise program on continence status and various maternal discomforts, exercise adherence and 
adaptation as life style modifi cation.

Keywords-Antenatal classes, antenatal exercise, antenatal education, Quality of life.
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 BACK GROUND

 The antenatal care aims for healthy mother and 
healthy foetus.The earliest antenatal education was 
primarily concerned with hygiene, nutrition  in an 
a� empt to maternal and infant health promotion. 
Later antenatal education focused on healthy life 
styles, thereby, physical activity and ergonomic 
education were part of antenatal care.

Regular physical activity results maternal and 
foetal benefi ts. Most of the women stop exercising 
or reduce their routine physical activity during 
pregnancy. So lack of physical activity during 
pregnancy may contribute to the development of 
pregnancy related discomforts. [1][18]

The increased blood volume can contribute to 

muscle aches and swelling and decreased sensation 
in arms and legs. Due to the hormonal infl uence the 
ligaments become softens and also leads to muscle 
aches. The added weight of the baby pulling forward 
on the uterus can cause increased back discomfort. 
The weight gain also changes the mother’s center 
of gravity. So the back care during pregnancy for 
daily activities is found to be helpful to decrease 
discomforts.

Pregnant mothers undergo musculoskeletal 
aches such as low back  pain, pelvic girdle pain and 
sacroiliac strain.  Jill Mantle says that coping strategies 
to physical discomforts during pregnancy should be 
the part of antenatal classes. [16]  

 During pregnancy circulatory changes occur 
which may lead to cramp, oedema or varicose veins. 
[21]Studies suggests that circulatory exercises are 
useful in relieving and preventing cramps, edema 
and varicosities. Rebecca g.stephenson states that 
the benefi ts of antenatal classes  includes relief of 
pain, preparation for labour and delivery, improves 

DOI Number: 10.5958/0973-5674.2016.00052.6 



74      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      75

posture and act as psychological boost. Moreover 
antenatal classes fasten postnatal recovery.

The typical antenatal class includes basic 
knowledge of pregnancy, labour, nutrition, body 
mechanics, muscle strengthening and understanding 
of emotional issues.[20] The main goals of early 
pregnancy classes are to assist the mother to recognize 
physical and emotional changes occurs in her body 
and to learn appropriate comfort measures.[22] 

Physical and physiological changes during 
pregnancy infl uences functional status of mothers 
in various aspects [4][7]. The  aim of the present 
randomized controlled study  is to evaluate the 
eff ect of structured antenatal exercise program and 
education during second and third trimester of 
pregnancy on health related  quality of life.

MATERIAL & METHODS   

STUDY CENTRE AND PARTICIPANTS 

The study was conducted at Sri Ramachandra 
Medical Centre and Hospital, Chennai. The study 
design  was randomised controlled trial. Block 
Randomisation sampling Method was used.sample 
size was 32. Mothers were included in the study 
as per selection criteria. Uncomplicated Primipara 
mothers with age group  of 21 to 36 years, gestational  
age more than 20 weeks, a� ending antenatal 
outpatient Sri Ramachandra Hospital, Chennai, 
were selected for the study. Mothers were excluded 
for the study if they had Thyroid disease, History of 
miscarriage, Cervical incompetence,Vaginal bleeding 
or fl uid loss, Hypertension,diabetes, diseases of 
cardiovascular, respiratory or renal systems, Multiple 
pregnancies, Musculo skeletal disorders, Anaemia, 
Blood disorders, Breech presentation in the third 
trimester. Informed consent  obtained from study 
population. In Each block four to fi ve mothers were 
allocated randomly.

INTERVENTION

Antenatal exercises includes Warm up 
exercises,Relaxed deep breathing,Circulation 
exercises,Pelvic tilt in various positions, Pelvic 
fl oor exercises, Gentle whole body stretch, 
Shoulder, arm, upper body stretch, Wall squat, 
Tailor stretch,Waist and back stretch, Calf stretch, 
Hamstrings  stretch, Adductor stretch, Cool down 

exercises.Antenatal education focus on  nutrition 
during pregnancy,warning signs to exercise, Body 
mechanics, recreational walking. Digital heart rate 
monitor used during training sessions.

MEASUREMENT TOOL

SF36 questionnaire- This health survey consists 
of  36 questions which  measures functional health 
and well-being. it is a practical, reliable and valid 
measure of physical and mental health which can be 
completed within ten minutes.

According  to the recommendations of the 
American College of Sports Medicine (ACSM 
2000) and the American College of Obstetricians 
and Gynecologists (Artal and O’Toole 2003)  
guidelines and warning signs  for training sessions 
followed.Antenatal classes  conducted as Group 
therapy for interventional group from 20 weeks of 
gestation. Audio visual aids and hand outs  used for 
education and follow up  ensured. During the fi rst 
session both the group mothers were asked to fi ll SF 
36 questionnaire. First two sessions  conducted by 
20-25 weeks of gestational age. Next three sessions  
conducted once in every two weeks. At  the  end of 
the fi fth session women in the interventional  and 
control group were asked to fi ll SF 36 questionnaire. 
Control group  were on routine antenatal care. 
Mothers enrolled in the study were followed up 
throughout the pregnancy period. Exercise adherence 
diary maintained.                                                       

FIGURE-1-FLOW CHART on antenatal exercise 
design
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FINDINGS

Table-1- Demographic Data of interventional 
and control group

*HT-Height,WT-Weight, BMI-body mass index

Thirty two  mothers were recruited for the study. 
Two drop outs were noted  in study population. 
In control group 86 percentage of mothers are 
graduates.In interventional group 80 percentage 
of mothers are graduates. Other participants both 

in control and interventional group completed 
their school studies. Most of the women in study 
are unemployed about  60%. 57% of mothers were 
urban dwellers. The summary of raw data for both 
interventional and control group is presented in 
table1.The groups did not diff er in anthropometric 
data. Comparison between the exercise group and 
control group is done using independent t test. A p 
value smaller than 0.05 was considered as statistically 
signifi cant.

The mean age for control group and interventional 
group is 25.As per patient’s bladder history 13% of 
interventional group is shown increased frequency 
during 20th week, which was 0% in 32 week. In 
control group increased frequency is noted as 26.7% 
in 20 weeks which is reduced as 20 at 32 weeks. The 
percentage of leaks while coughing in interventional 
group is 53.3% at 20 week which is reduced as 33.3% 
at 32 weeks.In control group urinary leaks while 
coughing is 20% at 20 weeks which is raised at 32 
weeks as 53 %(Table-2)

Table-2 : Shows Incontinence history of interventional and control group

Bladder Diary

Group
Count
% Within Group

Total
Count
% Within Group

Intervention Control

20 Weeks 32 Weeks 20 Weeks 32 Weeks 20 Weeks 32 Weeks

Nil
5
33.3%

10
66.7%

8
53.3%

4
26.4%

13
43.3%

14
46.7%

Increased Frequency
2
13.3%

0
0%

4
26.4%

3
20%

6
20%

3
10%

Leaks While Coughing
8
53.3%

5
33.3%

3
20%

8
53.3%

11
36.7%

13
43.3%

Physical functioning domain is signifi cantly 
improved in exercise group at 32 weeks(p value-
0.004). Similarly  role limitation due to physical 
function shows signifi cant improvement in quality 
of life of interventional group(p value -0.035). Social 
functioning  and general health domain  in 32 weeks 
of interventional group mothers shows statistically 

signifi cant improvement than control group( p val-
0.004;p val -0.001) . The post test diff erence  of other 
variables such as  bodily pain,role limitation due to 
emotional problem,vitality,mental health 32 weeks  is 
not signifi cant . 
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Table-3 Group statistics -Independent samples t-test for equality of means on physical and mental 
health domains of interventional and control group

Group statistics Independent 
samples test
t-test for equality of 
means

Domains Group Mean Standard deviation Sig. (2-tailed)

PF 20 weeks
intervention 45.33 19.130 .574
control 42.00 12.218 .575

PF 32 weeks
intervention 41.33 10.768 .004
control 27.33 13.478 .004

RP 20 weeks
intervention 56.416 18.169 .873
control 57.561 20.685 .873

RP 32 weeks
intervention 60.794 13.892 .035
control 48.838 15.558 .035

RE 20 weeks
intervention 54.488 18.329 .814
control 52.866 19.039 .814

RE 32 weeks
intervention 55.555 14.675 .154
control 47.911 13.892 .154

VT 20 weeks
intervention 54.966 14.437 .903
control 54.433 8.534 .903

VT 32 weeks
intervention 55.850 10.152 .710

control 54.183 13.868 .710

MH 20weeks
intervention 71.33 14.573 .019
control 60.33 8.958 .020

MH 32weeks
intervention 61.33 11.255 1.000
control 61.33 8.9550 1.000

SF 20 weeks
intervention 55.033 15.5443 .730
control 56.767 11.4219 .731

SF 32 weeks
intervention 60.967 14.858 .004
control 44.333 14.049 .004

BP 20 weeks
intervention 45.533 10.052 .003
control 60.533 15.058 .004

BP32 weeks
intervention 62.67 12.868 .016
control 48.93 16.339 .017

GH20 weeks
intervention 60.00 13.093 .072
control 52.33 9.037 .074

GH32 weeks
intervention 64.33 13.211 .001
control 49.67 8.338 .001

*PH-physical functioning,RP-role limitation due 
to physical health.RE-role limitation due to emotional 
problems,VT-vitality,MH-mental health,SF-social 
functioning,BP-bodily pain,GH-general health

CONCLUSION

 In this study , the recommended level of physical 

exercise and education were positively associated 
with physical functioning, role limitation due to 
physical health, social functioning and general health 
domains of health related quality life. The similar 
fi ndings noted in the study results by Ana Victoria 
et al 2000. Their primary outcome was health-related 
quality of life assessed by the Colombian version 
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of the Medical Outcome Study Short-Form Health 
Survey. After the twelve weeks  intervention, the 
experimental group shown be� er improvements  
than the control group .

During pregnancy due to hormonal variations, 
pregnancy discomforts are important factors 
infl uencing physical and mental health  (Hueston 
and Kasik-Miller1998). Clapp et al 2004 stated that 
pregnant women who engage in regular, moderate 
intensity  exercise as per Borg Rate of Perceived 
Exertion scale for at least 20 minutes  reported an 
improved body image,  self-esteem, a general sense of 
wellbeing and less tension, anxiety and fatigue than 
non exercising  group. The current study results  is 
consistent with various earlier studies (Brown et al 
2000, Ramirez-Velez 2007, Tessier et al 2007).

In particular, in this study few variables such 
as bodily pain, vitality, mental health did not show 
positive eff ect in post test.This  could be  due to the 
small sample size. On the other hand there is a lack 
of specifi c measurement tool for physical and mental 
health of pregnant women and recent mothers. So 
it should be taken in consideration that the current 
study results   should motivate further studies with 
larger samples and in diff erent contexts. In addition, 
other instruments can be used to evaluate health 
related quality of life. Future studies can focus on 
long term eff ects of exercise program on continence 
status and various maternal discomforts, exercise 
adherence and adaptation as life style modifi cation.
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Ankle Mortise Instability – A Case Study
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ABSTRACT 

The deltoid ligament represents a strong link in providing stability to the ankle foot complex and 
is usually injured / sprained following high impact activities. Conditions like osteoid osteoma near 
the lower end of tibia may produce pathological weakness in the ankle foot complex thus rendering 
structures as strong as MCL more susceptible to sprains leading to ankle foot instabilities and pain.

 The following case depicts the importance of sound examination and clinical assessment in a patient 
with recurrent ankle foot complex pain after recovering from deltoid ligament injuries.

Keywords: Deltoid ligament, ankle foot complex, osteoid osteoma, ankle instabilities.

INTRODUCTION

  Ankle stability depends on static stability 
conferred by the bony architecture of the ankle joint. 
The ankle can be thought of as a mobile mortise and 
tenon joint, also known as tongue and groove joint, 
wherein the talus is the tenon that fi ts into the mortise 
or groove, composed of the distal tibia and fi bula.1

 The ligaments provide supplemental stability 
to the ankle and contribute to hind foot stability. 
The lateral and medial ligaments primarily stabilize 
against inversion / eversion respectively and further 
provide rotatory stability a factor often overlooked by 
treating physicians.1

 Arches of the foot formed by the confi guration 
of bone and ligaments play a role in both stability 
and mobility. As a mobiliser arches function as shock 
absorber and allow the foot to adapt to changes in 
terrain while as stabilizers they allow for weight 
distribution through the foot during weight bearing 
and converts the foot into a rigid lever during the 
push off  phase.1

CASE 

 We present the case of a 27 year old female, 
dentist by occupation who came with complains of 
severe pain in left foot and ankle since 3-4 months 
associated with diffi  culty in walking on uneven 
surfaces and loss of balance. There was a history of 
twisting injury to (L) ankle resulting in a fall on 6th 

September 2009. (4.5 years ago). Patient was unable 

to weight bear and had severe pain and swelling on 
(L) ankle. X-Ray showed an osteolytic lesion in lower 
end of tibia near the medial malleolus most probably 
benign in nature. On further investigations she was 
diagnosed as a Grade 2 MCL tear (L) ankle, which 
was managed conservatively with a below knee pop 
for 6 weeks.

After plaster removal a MRI was done for the 
osteolytic lesion on 22nd October 2009, which revealed 
5.0x3.0 mm diameter focal area of rapid enhancement 
washout seen in medial malleolus of tibia. The 
imaging appearances were highly suggestive of 
osteoid osteoma: which was confi rmed with a CT scan. 
Hence a CT guided coring of the osteoid osteoma was 
performed in November 2009. Post tumor removal 
the X-Ray done on 19th November 2009 was found to 
be normal; however she still complained of pain in 
the foot and diffi  culty in walking.

Patient underwent 2 weeks of physiotherapy for 
her ankle sprain with li� le relief. The ankle pain often 
recurred; and even 2 years post tumour removal she 
still complained of excruciating pain in the ankle on 
exertion and diffi  culty in walking persisted.

On examination we found that the patient had 
swelling over the (L) ankle, medially > laterally, 
completely collapsed arches bilaterally, tenderness 
around the malleoli (medial > lateral) with loss of 
balance and proprioception4. Patient’s ankle mortise 
was unstable and the fi bula had moved anteriorly2.

   The alignment of the foot was fi rst corrected 
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by gliding the fi bula posteriorly and restoring the 
ankle mortise. This correction was maintained with 
a kinesio tape, 6, 7. The correction of fi bular position 
relieved pain signifi cantly and provided improved 
sense of stability and confi dence while walking 5. An 
arch support was then given. We noticed that the arch 
support collapsed often with li� le weight bearing and 
had to be replaced every 3 weeks, hence she was then 
advised a high density arch support. Simultaneously 
the patient also underwent regular physiotherapy in 
the form of 

- Ultrasound for (L) ankle on the medial side (0.8 
w/cm2 for 6 min)

- High Voltage currents (15min, Ramp 5, 5/5 
cycle) to reduce the swelling

- Foot strengthening (dorsifl exion, plantar 
fl exion, inversion and eversion with theraband and 
paper crumpling, ball rolling and picking of beads 
for intrinsics.)

-  Treadmill walking (forwards, sideways, 
backwards)

- Balance and proprioception training as follows: 
• Standing with eyes open and with feet apart on 

normal surfaces progressing to unstable surfaces like 
foam wedges, balance disk and proprioception disk.

Progression   Eyes open -> Eyes closed
Feet apart -> Feet together -> unilateral stance
• Tandem stance -> Tandem walking -> Walking 

around obstacles
• Spot marching -> Jogging -> Running -> 

Jumping 
(Progressing from bilateral feet fl at to unilateral 

toe support)

DISCUSSION

 Restoring the ankle mortise to its original 
produced signifi cant pain relief and reduced the 
recurrence of instability in ankle by 80%. Thus 
the case depicted here emphasizes the role of the 
physiotherapist in assessing the bony alignment in 
a complex joint like the ankle and understanding 
the role played by each component in providing the 
stability to ankle-foot complex; thereby formulating 
a treatment plan which would meet the patient’s 
expectations. Here the concept of fi bular malalignment 
and collapsed arch was overlooked for 2 years giving 
rise to pain and functional impairment to the patient. 
Recent literature has suggested that a positional fault 
of the fi bula on the tibia may contribute to chronic 
ankle instability.3 Therefore the rehabilitation of 

chronic ankle instabilities is not complete unless 
fi bular position is given due consideration. 
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ABSTRACT

The topic of muscle inhibition has been investigated for certain period of time, several causes have been 
proposed, including pain, joints mechanics, sensory and spinal dysfunction. However, the number of 
randomized controlled trials is not enough. The purpose of this study was to conduct a pilot study to 
fi nd out if lumber mobilization reduces hip fl exor muscle inhibition. 

24 participants were qualifi ed for the study. Participants were randomly divided into experimental 
group and control group. A handheld dynamometer was used to measure the hip fl exor strength 
before and after a L2-3 joint mobilization or a placebo treatment . 

Results: The percentage change in torque was higher (p < 0.001) in the experimental group after the 
intervention. The results suggested that passive mobilization on L2-3 may increase the strength of hip 
fl exor for people without active low back pain. 

Keywords: Inhibition; passive mobilization; spine.

INTRODUCTION

The topic of muscle inhibition has been 
investigated for a period of time, several causes were 
proposed, including pain and injury (1, 2), aberrant 
joint mechanics (3, 4), sensory (5) and spinal dysfunction 
(2,6,7). Previously, authors addressed the conditions 
of peripheral inhibition and use of manual therapy 
to restore muscle strength from inhibition (3, 6, 7). 
However, the number of randomized controlled trials 
under this topic is still inadequate.

Several authors proposed similar ideas that 
muscle inhibition, including quadriceps, deep neck 
fl exors, lower trapezius and shoulder external 
rotators, are associated with spinal disorders (1-4,6, 7 ) 
which involved pain. The use of manual mobilization 
might be able to restore the muscle strength. 

Hip control plays an important role in the 
lower limb kinetic chain(8). One of the causes of 
hip fl exor weakness could be due to non-fatigable 
muscle inhibition (ie, inability to recruit all motor 
units in the same functional muscle group to their 

optimal contraction during a maximal-voluntary 
contraction)(3). 

Previously, researches have performed manual 
therapy on various spinal levels to reduce the muscle 
inhibition (2-4,6,7). However, most studies were not 
randomized controlled trials. Under the umbrella of 
manual therapy, both manipulation (high velocity, 
low amplitude thrust) and mobilization (rhythmic 
oscillation) were included. Actually the number of 
studies on either manipulation or mobilization was 
small. Specifi cally, hip fl exor inhibition has not been 
investigated yet. 

The purpose of this study was to conduct a 
randomized controlled trial to assess if manual 
mobilization on the lumbar spine can improve hip 
fl exor muscle strength in asymptomatic subjects. 

METHODOLOGY

Subjects: Throughout the period from May 
2012 to January 2013, subjects were recruited in the 
community who fulfi lled the inclusion criteria: adults 
in both genders, who were 18 years old or above 
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and had no active back or hip pain. Active back or 
hip pain was defi ned as existing pain, a recent (<4 
weeks) diagnosis by doctors or conditions which 
was receiving active treatment. People with a history 
of back pain for more than 3 months ago (but no 
current pain) were also included. Wri� en consent 
was granted from the participants prior to inclusion. 
Subjects could not fulfi ll the inclusion criteria were 
excluded.

Ethical approval was granted by the Human 
Subjects Ethics Sub-commi� ee in the Hong Kong 
Polytechnic University.

RANDOMIZATION

Twenty-four qualifi ed subjects were recruited 
in this study. A blocked randomization was applied 
according to genders (10 females and 14 males). 
Equal number of ‘I’ (Intervention / Experimental) 
and ‘C’ (Control) le� ers were put in sealed envelopes, 
ie. 5 "I" 5 "C" in female group and 7 "I" 7 "C" in male 
group. Subjects were required to draw to envelopes 
randomly but the le� ers were read by the fi rst 
investigator only.

INSTRUMENTATION

A calibrated hand-held dynamometer, the 
Nicholas manual muscle tester (MMT) model 01160 
(Lafaye� e Instrument Company, Lafaye� e, IN 47903, 
USA), was adopted to measure the isometric hip 
fl exion strength. 

PROCEDURE

Initially forty-one subjects were recruited, clinical 
red fl ags, contraindications and medical conditions 
were screened, and all participants fulfi lled the 
inclusion criteria of the study.

Subjects were screened by the fi rst investigator 
for hip fl exor strength. For the hip fl exor ‘break’ test, 
the participant was asked to lie on his/her back, lift 
the thigh up to 90 degree and keep the position while 
the investigator pushed hard and tried to break the 
participant's resistance (9). The subject was instructed 
to build up maximal strength in 1-2 seconds, tester 
gradually overcame the hip fl exor force and stopped 
at the moment the hip gave way within 4 seconds (10). 

Participants were considered as qualifi ed when 
a manual muscle test showed one or both sides hip 

fl exor strength decreased remarkably (ie. a non-
fatigable weakness) (7) compared with the opposite 
side and / or the quadriceps strength. 

After the fi rst screening, twenty-four suitable 
participants were found to have hip fl exor inhibition. 
Participants were allocated into the experimental 
group and the control group randomly; they received 
another hip fl exor strength testing with a handheld 
dynamometer. To measure the hip fl exor strength, 
subjects were asked to perform hip fl exor break test 
again by a blinded second investigator in a separated 
room. The handheld dynamometer was put on the 
anterior thigh just proximal to the patella (11). The 
peak force was taken from the reading of the digital 
handheld dynamometer. Subjects were instructions 
to have a 10-min warm up (hip fl exor, quadriceps 
stretching and gentle jogging) before the strength 
test. The hip fl exor strength was tested for four times, 
twice before the intervention and twice after, with a 
minimum of 4 minutes rest in between the trials. Both 
legs were tested; the second investigator was blinded 
form the grouping and side(s) of inhibition.

The use of hand-held dynamometer and the hip 
fl exors isometric strength test in the supine position 
was reported to have excellent test-retest reliability 
(12, 13). 

INTERVENTION

Subjects in the experimental group received a 
passive grade III spinal rotation mobilization at L2-
3 segment, at a rate of 80-90 times per minute for 1 
minute according to Maitland’s approach (14), on the 
involved side(s). 

The participant was asked to side-lie on the 
contralateral side. Both legs were bent up to the range 
when the neutral position of L2-3 junction was found 
by the investigator’s palpating hand. The lower leg 
was straightened so the knee of the uppermost leg 
rested over the side of the plinth. The participant’s 
trunk was rotated till the hip started to lift off  the 
plinth. The uppermost arm of the participant rested 
on the chest wall. The investigator put one hand 
on participant’s shoulder to stabilize upper part of 
the trunk and the other hand on hip to generate the 
force. A rotatory force in large amplitude (grade III) 
oscillations was applied forwards through the hand 
on hip (14). 
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Subjects in the control group received a placebo 
treatment in which the subjects were asked to lie fl at, 
face up. The aff ected thigh(s) was put in 90 degree 
hip fl exion and was held passively for 30 seconds by 
the hands of the investigator, then back to neutral 
position. The procedure was repeated twice, so 
that the control group and the experimental group 
received same treatment time in the room.

SAFETY AND COMPLIANCE

Passive spinal rotation mobilization is a low 
risk procedure. Contraindications were screened 
including spinal cord compression, instability of 
joints, severe pain, infection, local malignancy and 
active infl ammatory arthritis (14). The subjects were 
healthy individuals, none of them complained of pain 
in the back or hips before and after the procedures.

PRIMARY OUTCOME

The reading on the dynamometer was taken as 
the primary outcome, which showed the maximal 
hip fl exor strength in kg. Leg length was measured, 
in terms of meter, from the middle of the hip joint 
to the anterior thigh just above the patella. A mark 
was made on the skin to ensure same position for 
the dynamometer to be placed on throughout the 
measurements.

Torque (Nm) = Hip fl exor strength(N) x leg 
length(m) % Change in torque = (Post torque –Pre 
torque) / Pre torque x 100

STATISTICAL ANALYSIS

The hip fl exor strength was measure twice before 
and twice after the intervention, the average values 

were used for analysis.

The PASW Statistics 18 for Windows (SPSS Inc, 
Chicago, IL) was used to analyze the data. Paired-t test 
was applied to fi nd out the diff erence in the hip fl exor 
strength / torque, before and after the intervention, 
in both groups, with α set at .05. Comparison on hip 
fl exor strength, torque and change in torque between 
two groups was conducted by independent-t test, 
with α set at .05.

RESULTS

Two participants, one in the control group and 
one in the experimental group, could not complete 
all the assessments since considerable muscles spasm 
occurred during the isometric hip fl exor strength test; 
therefore they withdrew from the study.

The baseline demographic; including age, weight 
and leg length had no signifi cant diff erence between 
the two groups (Table 1). Existing or previous 
musculoskeletal conditions were noted in both 
groups including history of back pain, presence of 
knees pain and ankle sprain. 

There were 14 sets of data in the control group 
(6 left legs and 8 right legs), and 15 sets in the 
experimental group (7 left legs and 8 right legs).Hip 
fl exors strength and torque were found to have 
signifi cant increase in the experimental group after 
the intervention, but not in the control group (Table 
2). The experimental group demonstrated a higher 
positive percentage change in torque, (15.65% ± 
13.32%) than the control group (-1.89% ± 5.44%) (p < 
0.001). (Table 3)

Table 1. Characteristics of participants

Control Experimental

No. of participants 11 11

Gender 5 females; 6 males 4 females; 7 males

Age in year
20-58
28.1 ± 13.0

18-35

27.2 ± 6.8
p = 0.839

Body weight in kg 42.0-113.6

65.77 ± 20.48

45.0-75.0

60.42 ± 10.05
p = 0.446
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Leg length in meter 0.33-0.48
0.39 ± 0.07

0.38-0.47
0.42 ± 0.35

p = 0.179

Side(s) of inhibition 3 left, 5 right, 3 bilateral 3 left, 4 right, 4 bilateral

Other information
2 knee pain
2 history of back pain
1 sprained ankle

1 history of back pain

1 sprained ankle

Date showed range, Mean ± standard deviation (S.D.)

Table 2. Within group paired t-test 

Control group (N=14)

Pre test Post test p-value

Strength (N) 162.9 ± 34.2 167.4 ± 52.9 0.639

Torque (Nm) 68.2 ± 25.9 67.0 ± 27.1 0.400

Experimental group (N = 15)

Pre test Post test

Strength (N) 152.8 ± 56.8 167.2 ±52.9 *0.041

Torque (Nm) 66.1 ± 27.8 75.2 ± 28.2 *0.001

*Signifi cant diff erence p< 0.05
Table 3. Statistics comparison between the control group and the experimental group

Control

(N = 14)

Experimental 

(N = 15)
95% CI p value (2-tailed)

Pre test strength (N) 162.9 ± 34.2 152.8 ± 56.8 -25.9 – 46.2 0.569

Post test strength (N) 167.4 ± 52.9 167.2 ± 52.9 -40.1– 40.5 0.991

Pre test torque (Nm) 68.2 ± 25.9 66.1 ± 27.8 22.6 – -18.5 0.838

Post test torque (Nm) 67.0 ± 27.1 75.2 ± 28.2 -29.3 – 12.9 0.431

*% change in torque -1.89 ± 5.44 15.65 ± 13.32 -24.9- -10.2 *< 0.001

Cont... Table 1. Characteristics of participants

95% CI : Confi dence Interval of the diff erence

LIMITATIONS 

For the methodology, since it was a small 
sample size pilot study, the results of the study were 
preliminary. 

In this study, hip fl exor inhibition was determined 
by manual muscle break test only. However, 
evidence of manual muscle testing on the validity for 
neurological inhibition is not convincing (15,16). Suter 
et al. (3,6) and Drover et al. (1) advocated objective EMG 

measurement, for measuring neurological inhibition 
of the quadriceps muscle was rather objective (17). 
Nevertheless, in previous twitch EMG research (18), 
applicability on hip fl exor was not investigated, 
further EMG study on measurement of hip fl exor 
inhibition is warranted. 

Without specifi c objective measurement on hip 
fl exor inhibition, a false negative could exist in the 
screening stage if a subject who had muscle strength 
much stronger than the investigator (15). 
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To correlate the non-fatigable weakness to 
relevant spinal level, Wang and Meadows (7) had 
conduct several neurological tests which included 
Brisk refl ex, muscles tenderness to palpation, 
hypertonicity, hypersensitive and trophic change. 
The authors did not apply those tests since the 
subjects were asymptomatic in the spine, the jerk 
refl ex is not available for hip fl exor, also the reliability 
of hypersensitivity sign shown in Wang and 
Meadows’ (7) paper was just fair (agreement = 0.68). 
To test for the neurological signs in L2, the superfi cial 
cremasteric refl ex (9, 19) is a specifi c refl ex test for  
L1 and L2, however, it is not practical in clinical 
situation. Patellar tendon refl ex combining with 
anterior thigh sensation test could be considered for 
testing L2 neurological signs (9,20) in further study.

DISCUSSION

Through the spinal mobilization, it might be 
possible to alert the eff erent pathways (3, 6, 7) because of 
direct mechanical infl uence to the spinal, particularly 
L2-3 level (9). The hip fl exor iliopsoas is anatomically 
a� ached on the lumbar spine, and psoas major 
muscle acts as the stabilizers of lumbar lodorsis (21-

23). Therefore, during lumbar rotation mobilization, 
driving force might have direct mechanical infl uence 
to the hip fl exor muscles. The arthrokinetic refl ex 
by alerting tonic or phasic receptors might also 
contribute to the increase in strength (5).

To address the probability of learning eff ect or 
placebo eff ect, which might contribute to the increase 
of the hip fl exor strength, a control group was 
included in this study for comparison. In the control 
group, the average torque in the follow up was 
decreased. Since isometric contraction is a maximum 
muscle contraction test, muscles’ fatigue could exist 
after repetitive measurements (24,25). 

To determine the carry over eff ect, in future 
study, extending the follow up period, by days or 
weeks, could be considered. In this way, muscles’ 
fatigue factor due to repeated measurement could 
be further minimized. Similar to cross over study, 
the intervention can be added on the control group 
after the second assessment, so that the pool of data 
can increase. 

To establish a generalized result, sample size was 
calculated with the assumption with signifi cance level 
(2 tailed) = 0.025, standard deviation = 2.75, power = 
0.8. Hip fl exors torque (Nm) was taken as outcome 
measure, in which the diff erence in means between 
two groups = 0.82, location of mean in control group 
as a percentile of the experimental group = 0.9.

A total of 356 subjects will enter this two-
treatment parallel-design study, while 392 subjects 
will be required if the 10% drop out rate is included. 
The probability is 80 percent that the study will detect 
a treatment diff erence at a two-sided 0.05 signifi cance 
level.

In previous studies on the eff ects of manual therapy 
on muscle strength, the results were controversial. 
As mentioned, passive spinal mobilization was sub-
divided into rhythmic oscillation (mobilization) or 
high velocity, low amplitude thrust (manipulation) 
(14). In those previous studies, spinal mobilization (2,4,7)

seems to be able to alert peripheral muscle activities 
while the eff ects of manipulation were not consistent 
(3,6,26-30).

The result of this study was similar to previous 
studies in which passive spinal mobilization could 
instantly increase muscle strength (2,4,7).

CONCLUSION

The results of this clinical trial demonstrated 
a proportional increase in the hip fl exor torque 
in subjects without back pain after a passive 
mobilization on the spine L2-3 level. Since it was a 
small scale pilot study, the results were preliminary 
and the methodology should be improved in future 
study. 
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ABSTRACT 

Exercise intolerance in COPD patients has important implications on health related quality of life. 
The 6-min walk test (6MWT) has been widely used and accepted as a simple, cost-eff ective means 
of clinically assessing the functional status of patients with cardiopulmonary diseases. Incremental 
shu� le walk test (ISWT) an externally paced has recently been of interest in testing of exercise capacity. 
Hence the objective  was to  compare the physiological response to  Incremental Shu� le Walk Test and 
Six Minute Walk Test in patients with COPD. A Cross over study was designed with sample size of 30 
stable COPD patients, with moderate obstruction in the age group of 30 to 60 years .  Each patient was 
subjected to both six minute walk  test and incremental shu� le walk test following a practice session. 
Pulse, blood pressure, respiratory rate, arterial oxygen saturation, and the perceived exertion in each 
of the tests were compared.Results: The mean distance walked on 6MWT was 463 mtrs and mean level 
of shu� les covered on ISWT were 36+/- 7. There was no statistically signifi cant diff erence in the  mean 
peak cardio-respiratory values, between 6MWT and ISWT in COPD patients. Conclusion: The 6MWT 
and ISWT upto level six induce a similar cardio-respiratory response in COPD patients. 

Keywords: Six minute walk test, shu� le walk test, COPD, exercise testing.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD)  
is associated with reduction in exercise capacity due to 
changes in pulmonary mechanics and gas exchange, 
as well as changes in skeletal muscle aerobic capacity. 
In order to facilitate the evaluation of the physical 
capacity and reduce the costs of a pulmonary 
rehabilitation program, inexpensive fi eld tests that 
can be easily carried out have been developed. Such 
tests include the six-minute walk test (6MWT),(1) step 
test(2) and incremental shu� le walk test (ISWT).(3) The 
ISWT and 6MWT both are simple tests which are 
done by walking on a fl at surface, and do not require 
any specifi c ergometers. (3,4)  

Exercise testing in clinical se� ings is most 
commonly done using self paced, submaximal 
6MWT or 12 MWT which is infl uenced by therapist 
encouragement(3,4). However, more recently, the ISWT 
has been developed, which is an externally paced test, 

not infl uenced by therapist encouragement and is less 
used in clinical se� ings. As there is lack of data on 
the performance of incremental shu� le walk test in  
COPD patients, the aim  was to  study the response 
of COPD patients to respiratory and haemodynamic 
variables  in both ISWT and 6 MWT with a null 
hypothesis that Incremental Shu� le Walk Test, being 
an externally paced test, induces a greater stress on 
the cardiorespiratory system than the Six Minute 
Walk Test.

METHODOLOGY

Study design: A Prospective cross - over, 
comparative study was carried out in a tertiary care 
centre, after  approval by the  Institutional Ethical 
Commi� ee .Thirty stable COPD patients diagnosed by 
the chest physician and who consented to participate 
were selected by convenient sampling.

Patients with acute pulmonary or cardiac 
compromise, orthopaedic and neurologic problems 
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or  non ambulatory due to any reasons were excluded. 
Also patients with hearing disability, inability to learn, 
psychiatric instability or disruptive behavior and lack 
of motivation were excluded from the study.

The individuals performed a standardized 
6MWT (ATS guideline 2002) and ISWT (Singh et al) 
on two consecutive days in a randomized manner.   
Both 6MWT and ISWT were performed indoors, 
along a long, fl at, straight, enclosed corridor with 
a hard surface, which was 30 meters in length. The 
length was marked every 3 m and turnaround points 
were marked with a cone. A starting line, was marked 
which denoted the start and end   on the fl oor. The 
patient was asked to walk back and forth in the 
hallway ‘as far as possible’ for six minutes. They were 
allowed to take pauses, slowdown, to stop and rest as 
necessary, but as soon as possible they would resume 
walking. The standardized instructions were given 
every minute. All the parameters were measured 
resting ,after the test and until recovery.

In the same hallway, for ISWT cones were placed 
nine meters apart.  In contrast to the six-minute 
walk test no encouragement was given throughout 
the ISWT. Subjects were then made to listen to the 
instructions on the audio CD and were repeated 
verbally to ensure understanding of the same.Subjects 
walked  around the 10 meters course  turning at the 
fi rst marker cone when the fi rst audio signal was 
given, and turning at the second cone at the next 
audio signal. Subjects were accompanied around the 
fi rst level of the test to help them keep pace with the 
audio signals. Thereafter the therapist stood mid way 
between the two marker cones off ering advice on 
completion of a level: ‘Walk a bit faster now if you can’. 

Progression to the next level of diffi  culty was 
indicated by a triple bleep which lets the subject 
know that an increase in walking speed is required. 
The full test comprised 12 levels each of one minute 
duration with walking speeds that rise incrementally 
from 1.2 miles per hour (1.9 km per hour) to 5.3 miles 

per hour (8.5 km per hour). The test was completed 
at 12 minutes or terminated when there was failure 
to meet the speed requirements of the test . Subject 
more than half a meter from the cone when the 
bleep sounds, if the patient was too breathless, chest 
pain, feeling dizzy or faint, leg pain limiting further 
exercise, achieved level of perceived exertion >=15 
(Borg Scale), evolving mental confusion or lack 
coordination, evolving light-headedness.Following 
the tests, all the parameters were measured after 
the test three minutes, six minutes until recovery 
occurred. The total distance walked is the number of 
completed shu� les in completed level and number of 
completed shu� les in the next level. The number of 
completed level was recorded

 RESULTS 

All values were expressed as mean + SD. 
Statistical analysis was done using student t test  for 
intra group and ANOVA for inter group analysis at 
95% CI and  signifi cance at p<0.05.The mean age of 
the patients was 41.63 yrs with SD of 8.62.there were 
14 males and 16 females..

Cardiorespiratory response: Both the test resulted 
in similar rise in haemodynamic and respiratory 
paramaters .The mean values of peak PR for 6MWT 
and ISWT were 106.03 ± 15.24 and 105.63 ± 15.28 
respectively. The diff erence between them was 
statistically not signifi cant. The result also showed 
no signifi cant diff erence between the peak blood 
pressure, Respiratory rate , end test oxygen saturation 
or rate of perceived exertion(table 1 &2).

Distance walked: During ISWT mean number 
of shu� les were (36+ 7). i.e., upto level 6 (completed 
levels). The mean distance walked on 6MWT & ISWT 
was 464.33  ± 108.20 mtrs and 363.67 ± 72.56mtrs 
respectively.There is signifi cant diff erence in the 
distance covered. Six out of thirty COPD patients took 
one pause during 6MWT. Nine out of thirty patients 
discontinued because of leg fatique and twenty one 
could not keep pace with the audio beep.

Table 1: Haemodynamic Response to 6mwt and Iswt in Copd

PR  (6MWT) PR (ISWT) SBP 6MWT SBP ISWT DBP 6MWT DBP ISWT

MEAN

Pre-post *20.03 ±     09.64  *19.57± 07.89 *17.73 ± 13.91 *19.13 ± 09.99 *02.87 ± 03.66 *03.07 ± 04.63

 Diff  6MWT & ISWT   Non signifi cant Non Signifi cant      Non signifi cant      

*p<0.05 signifi cant
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There was no statistically signifi cant diff erence 
in the baseline values of haemodynamic paramaters. 
The mean change in PR and BP from pre to post 

values was statistically signifi cant in both 6MWT 
and ISWT. On comparison there was no statistically 
signifi cant diff erence between the two test.

Table 2: Respiratory  RESPONSE TO 6 MWT AND ISWT IN COPD

RR
(6MWT)

RR
(ISWT)

SpO2
(6MWT)

SpO2 
(ISWT)

RPE 
(6MWT)

RPE 
(ISWT)

Mean Pre-post
*09.07 ± 03.10 *08.40 ± 03.54 *01.80 ± 04.35 *02.03 ± 04.21

3.83 ± 1.72 3.87 ± 1.70

Pre-Post diff  6MWT & 
ISWT   Non Signifi cant Non Signifi cant Non Signifi cant

*p<0.05signifi cant

There was no statistically signifi cant diff erence in 
the baseline values of Respiratory rate (RR),saturation 
of oxygen (SpO2) and Rate of perceived exertion 
(RPE). The mean change in RR ,SpO2 & RPE from 
pre to post values was statistically signifi cant in 
both 6MWT and ISWT. On comparison there was no 
statistically signifi cant diff erence between the two 
test.

DISCUSSION

Exercise testing is a non invasive procedure that 
provides diagnostic and prognostic information 
and evaluates an individual’s capacity for dynamic 
exercise.(5). It is an established component of 
assessment of an individual, especially those with 
an impaired exercise capacity including those with 
chronic lung disease. For assessment of functional 
capacity, maximal and sub-maximal exercise tests 
are used. Although maximal exercise testing is 
considered the gold standard for the assessment of 
maximal aerobic capacity, these tests often require 
sophisticated equipments. Sub-maximal exercise 
testing includes fi eld tests which are relatively easier 
to perform with requirement of minimal equipments. 
Exercise intolerance is a symptom where the patient 
is unable to do physical exercise at the level or for the 
duration that would be expected of someone of his 
general physical condition or experiences unusually 
serve post exercise pain, fatigue or negative eff ect. In 
individual with severe disease, exercise intolerance 
may refl ect  limited peripheral oxygen extraction due 
to disproportionate demands on respiratory muscles(6). 
Also, the heart rate, blood pressure, increased 

hypoxemia & desaturation with an incremental or 
prolonged constant work-rate exercise are elevated 
in patients with COPD. Physical damage to the lungs, 
including impaired pulmonary vasculature as well 
as cardiac & skeletal muscle activities is refl ected by 
impaired exercise capacity. (7)

On comparing performance of 6MWT & ISWT 
in COPD patients (Table1 &2)there was signifi cant 
rise in peak cardio-respiratory values with both the 
test. Borgs  Scale of RPE  showed a consistent rise 
(3.83 ± 1.72 & 3.83 ± 1.72) indicating moderate eff ort. 
Regardless of the test patients exerted to a moderate 
exercise intensity indicated by peak HR increase and 
RPE. Though there was fall in SpO2 it was statistically 
not signifi cant with both the tests. All the patients had 
normal  oxygen saturation at rest. On comparison 
between both the tests, the haemodynamic and 
the respiratory parameters showed no statistically 
signifi cant diff erence. This may be as on ISWT the 
patients did not complete the entire test,but walked 
upto level six. Hence upto level six the changes 
in haemodynamic and respiratory paramaters are 
comparable.The patients could resume walking 
after a pause in 6MWT however in ISWT pause 
is not allowed,hence the total distance covered 
with 6MWT is more than ISWT.Also coordination 
required with the audio beep to reach the endpoints 
may have induced some amount of anxiety. Though 
not statistically signifi cant leg fatique was more a 
complain with ISWT.

The fi nding of this study is consistent with 
previous studies (11,12,13) but it contravenes with the 
study by Singh et al. that showed HR and dyspnea 
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score was signifi cantly lower in 6MWT compared 
to ISWT(8). This diff erence might be due to the lack 
of standardized protocol being followed in earlier 
studies. In this study standardized instructions and 
encouragements for each minutes of walk was done 
which probably motivated the subjects and hence 
improved their performance. The HR max achieved 
at the end of 6MWT and level six of ISWT was 
(56.59± 8.97%) and (59.53 + 8.97%) respectively. These 
correspond to a  moderate exercise intensity in COPD 
patients (11,13).  Regardless of what type of exercise 
activities, most of the subject terminated the exercise 
at an intensity which is sub-maximal.  The results of 
our study indicate both Incremental Shu� le Walk 
Test(upto level six) & Six Minute Walk Test, induce 
a similar stress on the cardiorespiratory system of 
an individual. The advantage of ISWT is the need of 
only 10 mtr corridor length and standardized paced 
increments of intensity. It starts at a low level ,hence  
COPD patients can easily exert upto  level six with 
comparable eff ort.

CONCLUSION 

Incremental shu� le walk test upto level six 
induces a comparable physiological response as in 
six minute walk test in COPD patients. Incremental 
shu� le walk test upto level six induces a submaximal 
eff ort.

Clinical Application: COPD patients could 
comfortably complete Incremental shu� le walk test 
upto level six. The cardiorespiratory response was 
similar to six minute walk test .It can be safely used as 
an alternative to six minute walk test .
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ABSTRACT        

Need for the study: Chronic obstructive pulmonary disease is increasingly recognized as a systemic 
disease rather than merely a disorder of the lungs.COPD frequently leads to signifi cant debilitation. 
Patients often seek medical a� ention only after severe impairments of the lung function. The most 
frequent complaint of these patients is exercise intolerance. Patients often become homebound, isolated 
and depressed as they seek to avoid the dyspnea that everyday activities produce leading to further 
deconditioning. Some patients with hypoxemia a� ributable to COPD have been noted to exhibit defi cits 
in simple motor movements, reaction time, and overall grip strength. Combination of these systemic 
factors may have signifi cant eff ects on functional performance during activities of daily living. Hence 
an a� empt has been made to assess balance, coordination and mobility measures in COPD patients.

Aim: To compare balance, coordination and mobility measures in patients with COPD and healthy 
individuals of same age group. 

Objectives: To assess and compare balance, coordination and mobility in patients with COPD & age 
matched healthy individuals. To compare the results of these two groups.

Se� ings & Design: Observational comparative study carried out in tertiary care hospital ,Mumbai.           

Materials & Methods: 30 COPD patients & 30 age matched healthy individuals were selected and 
divided in to two groups. Each subject was then assessed by using community balance and mobility 
scale, Timed up&go test, fast gait speed and coordination tests. 

Results; Unpaired t test was used to compare both the groups & MannwhitneyU test was to analyze 
correlation

Conclusion: Balance,Coordination and mobility is impaired in COPD patients.

Keywords: COPD, Healthy, Systemic, Age matched.
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 INTRODUCTION

Chronic obstructive pulmonary disease (COPD) 
has been traditionally understood as a disease of the 
lungs characterized by chronic airfl ow obstruction, 

which, in turn, is due to the presence of specifi c 
structural abnormalities of both the airways 
(bronchitis and bronchiolitis) and the pulmonary 
parenchyma (emphysema)1. Structural abnormalities 
were associated with an infl ammatory reaction 
of the airways, alveoli, and pulmonary vessels2,

this abnormal infl ammatory reaction can also be 
detected in the systemic circulation. It is likely that 
this systemic infl ammation contributes signifi cantly 
to the pathobiology of numerous extrapulmonary 
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eff ects of the disease—the so-called systemic eff ects 
of COPD  6.  Clinical relevance of these systemic eff ects 
has been recognized in the more recent international 
guidelines for COPD diagnosis and treatment6. It 
has been observed that important clinical outcomes, 
including mortality or health status, eventually result 
from the interplay between the intrapulmonary and 
extrapulmonary eff ects that occur in COPD. COPD 
is increasingly recognized as a systemic disease 
rather than merely a disorder of lung.6 Skeletal 
muscle dysfunction [SMD] is often a very signifi cant 
contributor to exercise limitation in COPD patients7. 
The identifi cation of SMD has contributed to a 
be� er  role of the exercise training and rehabilitation 
programme in the clinical management of these 
patients.9,12,13

The combination of these systemic factors may 
have signifi cant eff ects

on functional performance during activities of 
daily living. Studies have shown patients with COPD 
to have reduced exercise tolerance and reduced 
performance in functional activities such as walking, 
stair climbing and dressing. Balance and coordination 
of movements are important elements of most 
activities of daily living. The eff ects of reduced muscle 
strength and hypoxemia 3,5 on balance control are well 
documented and these may add to the eff ect of ageing 
on balance and coordination. American College of 
sports medicine recommends balance assessment 
and training for patients with COPD undergoing 
pulmonary rehabilitation .17  There is no known 
documented research to support balance assessment 
and training in COPD. Previously studies  have 
reported reduced functional performance in patients 
with COPD but none have specifi cally investigated 
balance and coordination in this population. 
However more research is needed to further unravel 
the mechanisms of the dysfunction.

MATERIALS & METHODS

Study Design: Observational comparative study. 

Sample size: 26 COPD  patients and 30 age 
matched healthy individuals

Materials used: Sphygmomanometer, Pulse 
oximeter Stop watch, Sand bag Stethoscope, Circular 
target 

Participants

Individuals were eligible to participate in this 
study if they met the following inclusion criteria: 
(1) physician diagnosis of COPD (FEV1 < 80% 
predicted and FEV1/FVC < 70% predicted) according 
to international guidelines11; (2) age 40-60 years. 
Individuals with co-morbid conditions likely to 
jeopardize their safety or infl uence their balance were 
excluded. Specifi cally, exclusion criteria comprised: 
Neuromuscular disease, Inner ear disorder,Pain or 
mobility limiting arthritis, Known cognitive disorder, 
Visual disorder, Lung disease other than COPD

 Data collection procedure

Approval  was obtained from the “Ethics 
Commi� ee for research on human subjects of the 
college. After signing consent form, COPD patients 
were selected from hospital’s Chest Physical therapy 
OPD.  Subjects a� ented single assessment seesion in 
which Community Balance & Mobility scale, Timed 
Up  and Go test, Fast Gait Speed and Coordination 
tests were assessed. The order of the tests was 
standardized for all subjects; coordination tests, 
followed by timed up & go,fast gait speed and later 
community balance & mobility scale  

MEASURES

Finger to nose test: The subjects were instructed 
to sit with back against a chair and feet fl at on the 
fl oor. A circular target (diameter, 2.3cm) was placed in 
front, at the distance of 80% of subjects arm length.The 
subject was instructed to start with a fi nger on his/her 
nose. The task required the subject to contact both 
the target and nose as many times as possible in 20 
secs. Contact with both targets was considered a 
successful cycle, and the number of successful cycles 
was recorded. Three trials were given. Average of 3 
trials was used in the analysis. 1

Toe tap test: The toe tap test was designed to the 
test coordination of foot movements. Each subject 
was asked to move forward and sit on the chair so 
the lower legs were not in contact with the chair and 
the knees and ankles were both at a 90 degree angle. 
The subject was asked to perform the test without 
footwear. A point was marked under the subject’s 
heel and second point was placed under subjects toes. 
The task required the subject to contact each of the 
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heel and toe targets as many times as possible in 20 
seconds. Contact with both targets was considered 
successful, and the number of successful cycles was 
recorded. Three trials were given and average of 3 
was used in the analysis. 1

Timed Up and Go test : The Timed Up and 
Go test measures timed measure of balance and 
functional mobility. Subject was instructed to start by 
si� ing in a chair  and on the word “Go” to stand up, 
walk 3 mts ,turn around, walk back to the chair and 
sit down.10  Each subject completed the test 3 times. 
Average of 3 scores was recorded.

Fast Gait speed test:  Subject was instructed to 
walk a distance of 10 mts as quickly and safely as 
possible. The subject was timed during the middle 
i.e. at 6 mts. The test was administrated 3 times and 
average of 3 was recorded44.

Community Balance and mobility scale: It 
includes 13  activities 45 such as Unilateral stance, 
Tandem walking, 180 tandem pivot, Lateral foot 
scooting, Hopping forward,  Crouch and walk, 
Lateral dodging, Walking and looking, Running with 
controlled stop, Forward to Backward walking, Walk, 
look and carry, Descending stairs, Stepping up and 
down. Several items like task 1,6,7,8,9,10,11,13  are 
timed and each is graded on a 5 point scale, with 
5 denoting the most successful completion. Both 
instructions and a demonstration were provided 
before each task was performed, but no practice trials 
were allowed.

RESULTS

All the data collected was statistically analyzed 
using unpaired t test and Mann Wi� ney U test

    Table 1: Comparison between COPD patients & healthy individuals

Timed up 
& go

Fast gait 
speed

          Finger coordination       Toe tap test Community balance  & 
mobility scale

RT LT RT LT 

Healthy

Mean 8.23 5.23 24.86 23.6 17.3 15.6 61

SD 1.89 0.84 3.44 3.53 1.9 1.96 1.94

COPD

Mean 10.1 7 16.46 16.38 11.76 11.26 54.6

SD 1.51 1.75 3.28 3.64 2.72 2.86 3.12

% diff 22 33 51 44 47 38 11

p 
value <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Correlation was found between Saturation(SpO2) and Timed up and go test (TUG), Fast gait 
speed,coordination  test(FGS) and Community balance and mobility scale( CBMS) and Age and Timed up and 
go test, Fast gait speed, Finger coordination, Toe tap test and Community balance and mobility scale using the 
Pearson’s  and Spearman’s correlation coeffi  cient and ‘R’ was found.



96      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      97

 Table 2: Correlation between Spo2,Age n diff erent tests

R(N) R(COPD) %(N) %(COPD)

SpO2 & TUG -0.3 * -0.3 * -30 -30

Age & TUG 0.41 * 0.41 * 41 41

SpO2 & FGS 0.19 * 0.33 * 19 33

Age & FGS -0.25 * 0.32 * -25 32

SpO2 & FC 0.11 * -0.02 * 11 -2

Age & FC 0.04 * -0.09 * 4 -9

SpO2 & TT -0.01 * -0.02 * -1 -2

Age & TT 0.04 * 0.05 * 4 5

SpO2 & CBMS -0.05 * -0.06 * -5 -6

Age & CBMS -0.42 * -0.04 * -42 -4

= p value not signifi cant

DISCUSSION

Study revealed that time required to complete 
fast speed  and timed up & go test score was higher in 
COPD patients. Normal balance function is reliant on 
complex central mechanisms that result in coordinated 
neurological and musculoskeletal interaction. Balance 
depends upon the inputs coming from central 
nervous system, proprioceptive feedback, vestibular 
inputs, visual inputs , strength of the muscle ,range of 
motion and fl exibility of the individual. Timed up and 
go test and fast gait speed  assess individuals balance, 
gait speed and general mobility skill to adequately 
ambulate safely. Evidence suggests that there is 
deterioration in muscle metabolism  of respiratory  
as well as  non respiratory muscles like upper limb 
and lower limb muscles.7 It has been documented by 
Richard Casaburi et al that in COPD patients there 
is  reduced proportion of type 1 fi bers accompanied 
by an increase in the proportion of type 2b fi bers also  
atrophy of  type 1 and 2a fi bers is seen.6,7,8  Skeletal 
muscle dysfunction contributes to major problems of 
net loss of muscle mass & dysfunction at cellular level 
in COPD patients which is seen as reduced muscle 
strength & endurance. Hamilton and colleague found 
that approximately 70% of patients with chronic lung 
disease had lower quadriceps strength than the mean 
value obtained in normal subjects of similar age.8 
Reasons for  decreased  endurance of skeletal muscles 
are abnormality of muscle metabolism, high index of 
muscle oxidative capacity and a lower intracellular 
pH as compared to healthy subjects.6

Since dyspnea is associated with activities of 
daily living, COPD patient usually adopt sendentary 
lifestyle. Physical inactivity  is associated with net loss 
of muscle mass, reduces the force generating capacity 
of muscle and decreases its resistance to fatigue.18Long 
term high doses of steroids mediate detrimental 
eff ects on peripheral muscle and osteoskeletal system 
also steroid induced myopathy of peripheral muscles 
is seen in COPD. 18

In co-ordination tests both Finger co-ordination 
and Toe tap test scores were higher in controls as 
compared to COPD patients. The reasons are as 
follows:

 Hypoxemic COPD’s exhibit defi cits in simple 
motor movements, reaction time and overall grip 
strength. Kropet,found hypoxemic COPD patients 
to be neuropsychologically impaired, particularly 
in tasks involving perceptual-motor integration and 
simple motor speed. 4 In a study by Grant, it was found 
that, COPD patients fared worst on tasks demanding 
fl exible thought, ability to think abstractly, activities 
requiring perceptual motor integration. Also simple 
motor tasks are poorly handled with impaired speed, 
strength and coordination. 2 Studies says that with 
hypoxemia in COPD patients,   neuropsychological 
impairments are seen which occurs due to insuffi  cient 
oxygenation of brain tissue. In this study  normoxemic 
COPD patients were  taken  into account,who scored 
lower values for coordination tests. COPD patients 
exhibit transient oxygen desaturation during 
activities of daily living, though at rest having normal 
saturation.5 Intermi� ent hypoxia can be as dangerous 
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as chronic hypoxia, producing the same adverse 
eff ects though perhaps by somewhat diff erent cellular 
mechanisms. COPD patients experience nocturnal 
hypoxemia due to diminution of ventilatory drive, 
increase of upper airway resistance during non- 
rapid eye movement (NREM) sleep, together with 
an inhibition of  intercostal and accessory inspiratory 
muscles during rapid eye movement (REM) sleep 
V-P mismatch,coexisting  obstructive sleep apnea.15 
All these reasons could have contributed to poor 
coordination.

Among Community balance and mobility scale 
diff erence scores of certain items were statistically 
extremely signifi cant. Following  could be the reasons 
for it.The postural control mechanisms are very 
sensitive to acute mild hypoxia.3 Mechanism causing 
ataxia at high altitude is a� ributed to balance and 
coordination problems in COPD patients. As hypoxia 
increases, imbalance also increases.9 In COPD, 
skeletal muscle dysfunction is evident,  reduced 
muscle mass, muscle strength and endurance is seen. 
Also for maintaining balance, antigravity muscles of 
lower limbs are used. Evidence suggest that lower 
limb muscle strength is more aff ected as compared to 
upperlimbs. Also effi  ciency of muscle contraction and  
endurance is aff ected leading to balance problems. 
An eff ect of reduced muscle strength and hypoxemia 
on balance control is well documented. 3 Also steroid 
induced peripheral neuropathy could lead to balance 
problem as sensory feedback is impaired.4Though 
there are  few evidence in this area, further research is 
needed  on larger population.

CONCLUSION

 Study concludes  that in COPD patients balance, 
coordination and mobility is aff ected.

Clinical Implications: Balance, coordination 
and mobility training should be incorporated in 
pulmonary rehabilitation programme to improve 
patients quality of life. 
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ABSTRACT

Background: Excessive body weight negatively aff ects balance. Dual Task requires a person to 
simultaneously perform a cognitive & motor task. It’s been seen that overweight and obesity aff ect dual 
task performance in children. Also it has been documented that higher BMI is associated with poorer 
performance on tests of executive functioning in older females. The intent of this study was to fi nd out 
the eff ect of BMI on Dual Task performance in Young Females.

Aim & Objective: To fi nd out the eff ect of BMI on Dual Task performance in Young Females

Methodology: 40 young females participated, divided into four groups, i.e. Gp 1(normal BMI), Gp 
2 (underweight), Gp 3 (overweight) & Gp 4 (obese). Participants had to perform Dual task in which 
they were made to stand on a Balance Trainer while performing a cognitive task in which they were 
instructed to orally generate exemplars of animals within a 60 second – time period (Verbal Fluency 
test). A Global Balance Score was obtained from the Balance task and a Verbal Fluency Test (cognitive 
task) score was obtained by calculating the total no. of animal’s names produced.

Results: ANOVA was used to compare the diff erence amongst the groups. No signifi cant diff erence 
amongst the groups in the Dual Task performance. However the mean of Global balance scores of 
group 1, 2, 3 & 4 were 25.03, 27.34, 28.04 & 29.34 and the mean scores of Verbal Fluency Test of Group 1, 
2, 3 & 4 were 11.9, 13.7, 11.1 & 9.8 i.e. when mean is considered, females who were overweight or obese 
performed poorer in dual task performance compared to females with normal BMI. 

Conclusion: Statistically no signifi cant diff erence between the groups in terms of Global Balance Score 
and Verbal Fluency Test i.e. BMI doesn’t aff ect Dual task performance in young healthy females.

Keywords: Obesity, Cognition, Dual Task, Global Balance score, Verbal Fluency test. 

INTRODUCTION

Balance is defi ned as the ability to return the 
body close to equilibrium point when exposed to 
a perturbation and it represents a key function for 
performing daily life tasks1 while cognition is the 
ability that enables us to think which includes the 
ability to concentrate/pay a� ention, remember and 
learn.2 The excessive amount of fat aff ects the body 
geometry by adding passive mass to diff erent regions 
and it also infl uences the biomechanics of activities 
of daily living, causing functional limitations, 
and possibly predisposing to injury. Quantitative 
evidence exists that excessive body weight negatively 
aff ects the movement from si� ing to standing, 
walking and balance.3 Adipose tissue accumulation 

and body mass increase can be a major factor 
contributing to the occurrence of falls, which explains 
why obese persons appear to be at greater risk than 
normal-weight subjects under daily postural stresses 
and perturbations.3 The ability to control balance 
requires complex interaction of sensory (vision, 
somatosensory and vestibular systems), motor and 
cognitive process.2  Many studies have addressed the 
eff ect of obesity on balance and gait pa� erns unveiling 
the motor abnormalities related to an excessive body 
mass under static and dynamic conditions: such 
postural and gait impairments increase the risk of fall 
and injury in obese subjects as compared to the lean 
population.1, 3, 5  
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Dual Task methodology is a testing model 
that requires a person to simultaneously perform a 
cognitive and motor task.4The motor task could be 
a balance activity. Hung et al (2013) did a study on 
twelve school going children who were overweight 
and obese, they concluded that these children 
had modifi ed lateral body movements and force 
organizations when faced with dual task constraints.6 
Likewise, Katrin Walther et al (2010) did a study on 95 
community dwelling older females (ages 52–92 years) 
in which they concluded higher BMI was associated 
with poorer performance on tests of executive 
functioning.7 The intent of this study was to fi nd out 
the Eff ect of BMI on Dual Task performance in Young 
Females.

Aim & Objective: To fi nd out the eff ect of BMI on 
Dual Task performance in Young Females

METHODOLOGY

A sample of healthy 40 Young Female subjects 
who met the inclusion criteria were recruited in 
the study from Banarsidas Chandiwala Institute 
of Physiotherapy. The subjects were aged between 
21-25 years, MMSE> 24, able to understand verbal 
commands & were free of any acute pain which could 
aff ect the outcome of the study. The participants with 
any H/o recent fall, lower extremity surgery which 
could aff ect balance, diagnosed c/o neurological/ 
musculoskeletal disorder, visual defect which could 
not be corrected with lenses and aphasia were 
excluded from the study.

Design of the Study: Comparative

PROCEDURE

All the forty subjects were divided into four 
groups on the basis of BMI i.e. Group 1(females 
with normal BMI), Group 2 (underweight females), 
Group 3 (overweight) and group 4 (obese females). 
The aim and procedure were well explained to all the 
subjects and an informed content was obtained. The 
method included performance of Dual task in which 
the participants were made to stand bare feet on the 
Balance Trainer (Uniphy Phyaction) (using 40 cms 
diameter) and tried to maintain the balance trainer 
in neutral position while performing a cognitive 
task in which they were instructed to orally generate 
exemplars of animals within a 60 second – time period 

(Verbal Fluency test). Responses were recorded and 
the measure was the total no. of correct animals 
named without any repetition.10

A Global Balance Score was obtained from the 
Balance task (the lesser the score, the be� er is the 
balance ability) while the patient tries to maintain 
the balance and a score was obtained in the cognitive 
task (VFT) by calculating the total no. of animal’s 
names produced by the participants (more the names 
produced, the be� er is the score) .

 RESULTS/FINDINGS
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Statistical analysis was done using SPSS software 
version 16. One-way ANOVA was administered to 
compare the Global Balance Score & Verbal Fluency 
Test in all the Groups (Table No. 1). No signifi cant 
diff erence was found amongst the groups in the Dual 
Task performance. However the mean of Global 
balance score of Group 1, 2, 3 & 4 were 25.03, 27.34, 
28.04 & 29.34 respectively (Fig. No.2).The mean 
scores of Verbal Fluency Test of Group 1, 2, 3 & 4 
were 11.9, 13.7, 11.1 & 9.8 respectively (Fig No. 3). By 
considering the mean scores of Global Balance Scores 
and Verbal Fluency Test it can be said that Females 
who were overweight or obese performed poor on 
dual task performance when it was compared with 
females with underweight or normal BMI. 

Table No. 1 Depicts statistical analysis

Sum of 
Squares df Mean 

Square F Sig.

GBS Between 
Groups 97.881 3 32.627 2.114 .116

Within 
Groups 555.553 36 15.432

Total 653.434 39

VFT Between 
Groups 79.875 3 26.625 2.114 .116

Within 
Groups 453.500 36 12.597

Total 533.375 39

DISCUSSION

The purpose of the study was to assess the eff ect 
of BMI on dual tasking performance in females. The 
fi ndings of this study suggest that although there has 
been statistically no diff erence between the groups 
but according to the mean scores of 

Global Balance Score (GBS) and scores of Verbal 
Fluency Test, the dual task condition was more 
challenging for obese group as compared with 
underweight, normal and overweight groups. Hence, 

performing a task with dual-task constraints aff ected 
the individuals who were obese. This may be caused 
by the increased a� entional demands required to 
achieve the goal of naming the animals according to 
verbal fl uency test and to maintain balance control at 
the same time. A physiologic explanation of fi ndings 
can be that cerebral processing during dual-task 
conditions apparently modifi es how the central 
nervous system controls postural stability.4

An explanation of impaired balance control 
in obese individuals as seen through mean of 
Global Balance scores can be that, obesity has been 
associated with greater forward displacement of the 
COP during dynamic standing balance activities. 
Excessive body weight aff ects posture linearly, with 
the increase of body mass index (BMI) the center of 
gravity shifts forward, the lumbar lordosis increases 
together with the pelvic forward tilt, and the dorsal 
kyphosis and a secondary cervical lordosis becomes 
more pronounced. Frequently, internal rotation of 
the hips, knee valgism, and fl at feet coexist. The 
feet tend to splay apart during standing to optimize 
the center of gravity and stability. Reduced sensory 
integration has also been hypothesized for the poor 
balance.1 Also one of the prerequisites for balance 
control is the ability to generate adequate muscle 
force to maintain stability. It has been shown that 
reduced muscle strength relative to body weight 
induces earlier fatigue of the quadriceps muscles 
in the obese that, in turn, reduces shock a� enuation 
and increases the loading rate and variability at the 
knee.1 Reduced balance aff ects a variety of daily and 
occupational tasks, particularly those performed with 
the upper limbs from a standing posture. Obesity 
would therefore appear to be linked to an increased 
risk of falling while weight loss increases postural 
stability.1 The results of this study are supported 
by a study done by Katrin et al (2010) which stated 
that “An increased BMI would lead to greater white 
ma� er volume and decreased Gray ma� er volume 
causing hyper- intensities in the brain region which 
in turn results in decreased cognitive performance”.7

Another study by Shaheen et al (2013) states that diet-
induced changes in hippocampal neuronal plasticity 
may aff ect the memory and the global cognition. The 
hippocampus is a brain region critical for learning 
and memory. They found that there was an impact of 
both obesity and high carbohydrate diet in promoting 
cognitive decline.8 Also Rachel A Whitmer (2005) 
concluded in their study that obesity in middle age 
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increases the risk of future dementia independent of 
comorbid condition.9  

So as the prevalence of obesity is increasing at an 
alarming rate worldwide, obesity-related disabilities 
will eventually become a serious threat to national 
health systems. 

There could have been a possibility that in this 
study sample size was small so the results could not 
be generalized and with a bigger sample size there 
might come signifi cant diff erences amongst the 
groups. 

Thus it could be inferred from this study that 
Dual task performance might get aff ected in one 
with increasing weight so therefore specifi c physical 
activity and rehabilitation exercises can induce 
weight loss and may serve to disrupt the vicious 
circle of inactivity and relative muscle weakness and 
improve balance capacity as well as the cognitive 
capacity of individuals and also enhance confi dence 
while performing daily tasks in obese subjects.

Future researches can be done with a comparison 
between the Genders. Also other cognitive tests can 
be involved along with study of gait parameters. 

CONCLUSION

Based on the results of the present study, it can 
be concluded that there has been statistically no 
signifi cant diff erence between the groups in terms 
of Global Balance Score and Verbal Fluency Test. 
Therefore, it can be said that BMI doesn’t aff ect Dual 
task performance in young healthy females.
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ABSTRACT

Study Design: Open Labelled Clinical Trial

Objective: To categorize Ischemic neurological damage patients depending upon their clinical 
presentation to two major categories such as the patients who could be managed with medical 
treatment and physical therapy management programme and to categorize the patients with certain 
specifi c criteria’s who could be included in surgical interventions.

Background:  Peripheral arterial disease (PAD) is associated with signifi cant morbidity and mortality 
and is an important marker of subclinical coronary heart disease. In some studies it has been found that 
surgical intervention alone or physical training alone does not provide good results.

Methods: Total 35 patients of both male and females were included in this open labeled clinical trail. 
Two measuring technique ABI and NCV, one exercise program, unsupervised home exercise program 
and patients advice was part of procedure. Intervention was given at 1st day, 3rd month and 6th month.

Results:  VAS,  ABI  and  mean amplitude of  peroneal nerve  showed  statistical signifi cant diff erence 
when analyzed   between 1st  day to 3rd month, 1st day to 6th month  and  3rd month to 6th month  with ‛? 
p ’ value < 0.0001. 

Conclusion: Physical therapy in the form of Burger’s exercise with life style modifi cation is signifi cant 
in improving quality of life in the form of reducing severity of claudication pain and improving 
walking distance, thus minimizing risk of surgical intervention thereby decreasing mortality rate in 
these patients.

Keywords: Predictive criteria, physiotherapy/rehabilitation, neurological defi cits, ischemia, limbs.

INTRODUCTION

Peripheral artery disease (PAD) is an important 
healthcare problem in developed nations, associated 
with considerable morbidity and mortality. It results 
from obstruction of large peripheral arteries, exclusive 
of the coronary and intracranial cerebrovascular 
system, most commonly due to atherosclerosis. Most 
typically, it is referred to in relation to the lower limbs.1 

Other studies have corroborated these fi ndings, 
showing up to a twofold to fourfold increased risk of 

mortality in patients with intermi� ent claudication, 
predominantly from cardiovascular disease.2 Patients 
can be stratifi ed into groups according to symptom 
severity. One half of all PAD patients older than 
55 years are asymptomatic. Of the symptomatic 
patients, approximately 40% experience intermi� ent 
claudication, and 10% have critical limb ischemia. 
There is also considerable overlap between PAD, 
cerebrovascular disease (CVD) and coronary artery 
disease (CAD),3with the presence of PAD being 
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associated with  increased risk of CVD and CAD 
and their consequences. 4, 5 People with PAD have 
4–5 times greater risk of dying from a cardiovascular 
disease event compared to those without, and a 2–3 
times greater all-cause mortality.6, 7

The prevalence rises with age and has been found 
to be approximately 20% in people over 70 years of 
age8 and up to 60% in the over 85 age group. South 
Asians living in the United Kingdom have a higher 
mortality for ischaemic heart disease than Europeans 
and Blacks have a higher CVD mortality in both 
sexes. However studies both in the United Kingdom 
and India suggest PAD prevalence is lower in South 
Asians than in Caucasians in general population, 
diabetic and CAD cohorts.9,10

Initial therapy is preventive for all patients 
with a focus on aggressively controlling modifi able 
traditional risk factors for coronary artery disease 
and PAD. Revascularization is reserved for the 
very symptomatic patient or those with critical limb 
ischemia.

In some studies it has been found that surgical 
intervention alone or physical training alone does not 
provide good results. If the above two are combined 
in treatment of patients there used to be be� er results 
with respect to symptom free walking distance 
(SFWD) and maximal walking distance.13

So, it is necessary to categorize Ischemic 
neurological damage patients depending upon their 
clinical presentation to two major categories such as 
the patients who could be managed with medical 
treatment and physical therapy management program 
and at the same time it is necessary to categorize the 
patients with certain specifi c criteria’s who could be 
included in surgical interventions.

METHODS

Participants

There were 35 participants including male and 
female individuals with clinical diagnosis of  acute 
peripheral arterial disease of the limbs. Inclusion 
criteria were patients suff ering from ischemic 
neurological damage having Mild pain while walking 
, skin changes such as pallor, shiny appearance 
of the skin, decreased skin temperature, absent 
pulses in lower extremities and acute on chronic 

presentation like: Sever pain on walking relatively 
shorter distance, sensory neurological disturbances 
such as paraesthesia, decreased tolerance to hot or 
cold temperature, Oedema in the distal segments. 
Exclusion criteria - Patients with gangrene, necrosis of 
peripheral parts of the limbs, Unstable Angina, Acute 
MI, Uncontrolled Hypertension, Neuropathies of 
unknown origin like Myopathies, Metabolic Disease 
Conditions & Neoplasm. Wri� en informed consent 
was taken from all the participants. The protocol of 
the study was approved by the Institutional Review 
Board. 

Study Design

This study was an Open labelled clinical trial 
where intervention was given at 1st day, 3rd month 
and 6th month. 

Intervention

Two measuring techniques (ABI & NCV), one 
exercise program, unsupervised home exercise 
program and patients advice was part of the procedure. 
Burger - Allen Exercises were administrated to 
patients. These exercises are repeated six to seven 
times at each se� ing and done several times a day. 
Patients were advised to quit tobacco consumption 
and alcohol use. Regular exercise such as walking 
three times daily for 15 to 30 minutes, walking 10 
steps further when the pain begins then resting until 
pain disappears before continuing. This guide line 
is given by Dutch College of General Practitioners. 
Along with this diet advice was given such as eat 
healthy with a restricted cholesterol intake as a home 
remedy 11-13

Outcomes

The outcome measures in this study were Visual 
Analogue Scale(VAS)., Ankle Brachial Index (ABI), 
Nerve Conduction Velocity. Pain score of the patients 
involved in this study were recorded by using the 
VAS. ABI is a ratio of ankle systolic pressure to brachial 
systolic pressure. The systolic pressure of the lower 
extremity was measured by positioning a Pneumatic 
Cuff  around the ankle above the malleoli. Colour 
Doppler probe was placed on the anterior tibial or 
(posterior tibial or dorsalispedis) for fl ow detection. 
The cuff  pressure was gradually infl ated until fl ow 
signals disappeared. Cuff  pressure was then defl ated 
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and the pressure at which the fl ow signals appeared 
was taken as the ankle systolic pressure. The brachial 
systolic pressure was measured with the cuff  is tied 
to upper arm, infl ated until fl ow signals disappeared. 
Slowly the pressure was released and the pressure 
at which fl ow signals appeared was taken as the 
brachial systolic pressure. Motor Nerve Conduction 
was performed on common peroneal nerve on both 
sides. Recording from EDB and Abductor Hallucis 
Muscle respectively was noted. Stimulation of 
common peroneal nerve was performed at ankle, 
fi bula and at popliteal fossa. Sensory Nerve 
Conduction parameters were performed on sural 
nerve of both sides. Here recording was taken from 
ankle. Amplitude of common peroneal nerve and 
sural nerve were recorded at 1st day, 3rd month and 
on 6th month.

Statistical Analysis

Statistical analysis for the present study was 
done using (SPSS) version 14. Mean, standard 
deviation, paired and unpaired t Test, were used. 
VAS was compared using Wilcoxin matched pairs 
test. Probability values less than 0.05 were considered 
statistically signifi cant and probability values less 
than 0.001 were considered highly signifi cant.

RESULTS

There were 32 males (91.43%) and 03 females 
(8.57%) participated in this study. The side aff ected 
and habits are given in table 1. Minimum age of the 
participants in the study was 35 years (Table 1&2) and 
maximum age was 65 years with mean age of 54.23 ± 
7.55. Mean height was 160.83 cm ± 6.74 cm and mean 
weight was 62.29 ± 7.52 kg.  

Table No. 1: Distribution of samples by gender, 
sides aff ected and habits

Factors No of 
Samples

% of 
Samples

Gender
Male 32 91.43
Female 3 8.57
Sides aff ected
Left 23 65.71
Right 12 34.29
Habits
No habit 3 8.57
Smoking 12 34.29
Chewing and smoking 3 8.57
Smoking and alcohol 13 37.14
All 4 11.43
Total 35 100.00

Table No. 2: Mean, SD, minimum and maximum of age, height, weight, BMI and duration of illness

Variables Minimum Maximum Mean Std. Dev. Median

Age 35.00 65.00 54.23 7.55 56.00

Height (cm) 152.00 177.00 160.83 6.74 160.00

Weight (KG) 45.00 78.00 62.29 7.52 62.00

BMI 17.10 36.00 24.45 3.75 25.00

Duration 6.00 15.00 10.78 2.35 11.00

The improvement seen in outcome measures is 
mentioned in table 3.Here VAS showed statistical 
signifi cance when compared from 1st day to 3rd 
month,1st day to 6th month and 3rd month to 6th month 
with p value < 0.0001.similar trend was seen in ABI 
when compared from 1st day to 3rd month, 1st day to 
6th month and 3rd month to 6th month with ‛ p ’ value 
< 0.0001. Mean amplitude of peroneal nerve at ankle 

showed statistical signifi cance with ‛ p ’  value < 0.0002 
when compared from 1st day to 6th month as well as 
3rd month to 6th month. Similarly mean amplitude at 
fi bula and popliteal fossa showed similar trends with 
‛ p ’  value < 0.0001. Mean amplitude of sensory sural 
nerve showed no statistical diff erence.   
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Table 3- VAS, ABI, NCV Outcome 

Visual Analogue Scale (VAS) scores at 1st day, 3rd month and 6th months by Wilcoxon matched pairs test
Time 
points Mean Std.Dv. Mean Diff . SD Diff . % of 

change Z-value P-value

1st day 7.02 1.32
3rd month 6.25 1.29 0.77 0.73 10.98 4.0145 0.00001*
1st day 7.02 1.32
6th month 5.22 0.96 1.80 0.72 25.62 5.1431 0.00001*
3rd month 6.25 1.29
6th month 5.22 0.96 1.03 0.71 16.44 4.5998 0.00001*
Ankle Brachail Index (ABI) scores at 1st day, 3rd month and 6th months by paired t test
1st day 0.74 0.06
3rd month 0.75 0.06 -0.01 0.01 -1.74 -11.1706 0.00001*
1st day 0.74 0.06
6th month 0.77 0.05 -0.03 0.01 -3.37 -23.6854 0.00001*
3rd month 0.75 0.06
6th month 0.77 0.05 -0.01 0.01 -1.60 -10.9696 0.00001*
Nerve Conduction Velocity (NCV), Mean Amplitude of Motor Peroneal Nerve at Ankle scores at 1st day, 3rd month and 
6th months by paired t test
1st day 3.24 1.68
3rd month 3.24 1.68 0.00 -- 0.00 -- --
1st day 3.24 1.68
6th month 3.38 1.72 -0.14 0.07 -4.19 -10.8362 0.0002*
3rd month 3.24 1.68
6th month 3.38 1.72 -0.14 0.07 -4.19 -10.8362 0.0002*
Nerve Conduction Velocity (NCV), Mean Amplitude of Motor Peroneal Nerve at Fibula scores at 1st day, 3rd month and 
6th months by paired t test
1st day 2.69 1.01
3rd month 2.69 1.01 0.00 -- 0.00 -- --
1st day 2.69 1.01
6th month 2.84 1.04 -0.15 0.07 -5.63 -12.0660 0.00001*
3rd month 2.69 1.01
6th month 2.84 1.04 -0.15 0.07 -5.63 -12.0660 0.00001*

Nerve Conduction Velocity (NCV) Motor of Popliteal Fossa scores at 1st day, 3rd month and 6th months by paired t test

1st day 2.83 1.55
3rd month 2.83 1.55 0.00 -- 0.00 -- --
1st day 2.83 1.55
6th month 2.97 1.57 -0.15 0.07 -5.26 -11.8383 0.00001*
3rd month 2.83 1.55
6th month 2.97 1.57 -0.15 0.07 -5.26 -11.8383 0.00001*
Nerve Conduction Velocity (NCV), Sural Sensory Nerve Amplitude scores at 1st day, 3rd month and 6th months by 
paired ‘t’ test
1st day 21.72 9.80
3rd month 21.72 9.80 0.00 -- 0.00 -- --
1st day 21.72 9.80
6th month 21.72 9.79 0.00 0.02 -0.01 -1.0000 0.3244
3rd month 21.72 9.80
6th month 21.72 9.79 0.00 0.02 -0.01 -1.0000 0.3244

*p<0.05
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DISCUSSION

The aim of the present study was to categorize 
ischemic neurological damaged patients depending 
upon their clinical presentation.

The results of the present study supports an 
alternative hypothesis stated that as only surgical 
intervention alone or physical training alone does 
not provide good results but combination of these 
two modalities gives be� er results with respect 
to symptom free walking and maximal walking 
distance. In present study, therapy was on the fi rst 
day, follow up of third month and then sixth month. 
Home program was explained to the participants. 
There is signifi cant decrease in pain score between 
1st day to 3rd month and that of 6th month which 
suggests that burgers exercise helps in reducing pain 
in patients with PAD. 

In the present study, score of ABI improved 
gradually from 1st day to the analysis of 6th month. So 
the study suggests that burgers exercise performed 
several times in a day and regular exercise such 
as walking three times daily can helps to improve 
ankle brachial index in patients with PAD. Present 
study also concludes that claudication pain distance 
improved in patients with PAD so ABI can be used 
as gold standard method to diagnose and assess 
severity of PAD in the legs. The burgers exercise and 
daily walking for 15- 30 minutes helps in reducing 
claudication symptoms in patients with PAD 11.

A study done by Paperpetropoloes in 1998 to 
compare electro physiologic parameters between 
patients with chronic PAD and normal control subjects 
and proved that mean amplitude and duration of 
both muscles were signifi cantly large compared to 
the controls and amplitude of compound muscle 
action potentials and motor conduction velocities of 
peroneal and tibial nerve for most patients with PAD 
were within normal limits but compared to those of 
the controls.12

Above mentioned study supports the results of 
present study with no signifi cant improvement in 
NCV parameters.

The mean amplitude of response of common 
peroneal nerve at the fi bula did not show a change 
from the 1st day to the 3rd month but showed a change 

in the amplitude from the 3rd month to 6th month.  
However, clinically the change seen was very small. 

The function of peroneal nerve function is 
aff ected in the presence of PAD. In a study done by 
Mary et al they found less strong association between 
PAD and peroneal nerve function in subjects with 
diabetes.14This can be correlated with our study also, 
since there were more number of participants with 
diabetes, the amplitude of response might not have 
shown a change.

However in another study done by Weber and 
Zeigler performed electro diagnostic tests and  found 
that the functions of the peroneal and tibial nerve 
were reduced in patients with PAD when compared 
with individuals without PAD.15

There was no change in the mean amplitude of 
the sural nerve at 1st day, neither at 3rd month nor at 6th

month.  The results of Weber et al study were similar 
to that of ours. In their study there was a change in the 
electro diagnostic test in the peroneal and tibial nerve 
in patients with PAD and intermi� ent claudication, 
however no change was seen in the sural nerve same 
as that in our study. The amplitude of compound 
muscle action potential was lower. However in 
another study done by Tuenisian et al found that 
the amplitude of sural nerve was signifi cantly in 
individuals having diabetes with PAD.16

The limitation of this study is the small sample 
size, hence the results cannot be generalized. In the 
future similar type of study can be done but including 
individuals who have PAD with diabetes, since 
diabetes is on the rise in our country and fi nd out 
measures to reduce the level of disability associated 
with it.
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ABSTRACT

The aim of the study was to quantify the Physiological Cost Index of Six minute walk test in diff erent 
age groups. A prospective study for a period of  3months was carried on 100 normal healthy individual 
with the age group of 6-14yrs, 15-24yrs, 25-34yrs, 35-44yrs, 45-65yrs, with an inclusion criteria of subjects 
with normal Body Mass Index and Subjects with musculoskeletal, neurological and cardiopulmonary 
illness that might impede walking, involved in endurance & strength training were excluded. The 
results reveled that Physiological Cost Index is directly proportional to the diff erence in the heart rate 
and inversely proportional to speed, the physiological cost index was found to be higher in older adults 
compared to younger ones. Hence my study concluded stating the Physiological Cost Index increases 
with age with the mean values being 0.207, 0.217, 0.27, 0.265, 0.403 for ages 6- 14 yrs, 15-24yrs, 25-34yrs, 
35-44yrs,45-65yrs  respectively.

Keywords: Physiological Cost Index; Six Minute Walk Test; Body Mass Index.

INTRODUCTION

There are several modalities available for objective 
evaluation of the functional capacity. Some provide a 
very complete assessment of all systems involved 
in exercise performance whereas others provide 
basic information and are simpler to perform. The 
modality used should be chosen based on the clinical 
question to be addressed and on available resources 

(1). The treadmill stress test is considered the standard 
evaluation of exercise capacity. There are fi eld tests 
available that are used to correlate with the oxygen 
uptake.  The most popular clinical tests in order of 
increasing complexity are 6- minute walk test, 12- 
minute walk test and shu� le walk test. 

In the early 1960s, Balke developed a simple test 
to evaluate the functional capacity by measuring the 
distance walked during a defi ned period of time.(1) A 
12-minute fi eld performance test was then developed 
to evaluate the level of physical fi tness of healthy 
individual(1) . In an a� empt to accommodate patients 
with respiratory disease for whom walking 12 minutes 
was too exhausting, a six minute walk test was found 
to perform as well as the 12minute walk(1).

The 6 Minute Walk Test is a sub maximal test used 
to determine functional capacity of an individual. It is 
a practical simple test that requires a 100-ft hallway 
but no exercise equipment or advanced training. 
Walking is an activity performed daily by all. This test 
measures the distance that a subject can quickly walk 
on a fl at, hard surface in a period of 6 minutes. Most 
patients do not achieve maximal exercise capacity 
during 6 Minute walk test; instead they choose their 
own intensity of exercise and are allowed to stop and 
rest during the test. However, because most activities 
of daily living are performed at sub maximal levels 
of exertion, the 6minute walk distance may be� er 
refl ect the functional exercise level for daily physical 
activities(1). A recent review of functional walking 
test concluded that “the 6 minute walk test is easy 
to administer, be� er tolerated and more refl ective 
of activities of daily living than the other walk test” 
(2). Although 6 minute walk test does not determine 
the peak oxygen uptake but there is signifi cant 
correlation found between 6minute walk distance 
and peak oxygen uptake. 

Physiological cost index(PCI): Physiological cost 
index is a tool to measure energy expenditure during 
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walking. (3) It was established by McGregor(1979) 
who recognized the need for a  simple, functional and 
non-invasive method of measuring the physiological 
cost of walking that could be applied in domiciliary 
and clinical environments. It can be calculated by the 
following formula-

PCI (beats/m) = Walking heart rate – Resting heart rate                 
                            --------------------------------------------------
                                         Walking speed ( mts/min)

The reliability and validity of PCI assessed on 2 
diff erent walking tracks(12mts and 20mts) has shown 
that PCI is reliable but correlation between oxygen 
uptake and PCI is weak. (3)

Assessing Physiological Cost Index of six minute 
in normal subject in diff erent age group might give an 
idea of energy expenditure required in that particular 
age group and this can help in making a decision as 
to its usage in patients with compromised functional 
capacities.

METHODOLOGY

STUDY DESIGN:  Prospective  study 

STUDY SUBJECTS:  Normal healthy subjects of 
diff erent age groups (both sex)

DURATION OF STUDY: 3 months.

SAMPLE SIZE:  100  

20 Subjects each from age group of 6-14yrs, 15-
24yrs, 25-34yrs, 35-44yrs, 45-65yrs  

Inclusion criteria: 1. Normal subject of diff erent 
age groups.

2. Subjects with normal BMI.

Exclusion criteria: 1. Subjects with 
musculoskeletal, neurological and cardiopulmonary 
illness that might impede walking.

2. Subjects who were undergoing endurance or 
strength  training.  

Materials used:

1. Stop watch

2. Two small cones to mark the turnaround 
points

3. Sphygmomanometer

4. Stethoscope

5. A chair that can be easily moved along the 

walking course

6. Measuring tape

7. Worksheet

8. 30m hallway

-The study was approved by the ethics commi� ee 
of Padmashree Dr.D. Y. Patil university, Navi 
Mumbai

-An inform consent was obtained from all the 
subjects.

Patient preparation:

1. Comfortable clothing should be worn

2. A light meal was acceptable before early 
morning or afternoon tests.

3. Subject should not have exercised vigorously 
within 2hours of beginning the test.

A  Six minute walk test was carried out according 
to ATS guidelines.

A 30mts fl at, straight, hard surface corridor was 
used. The turn around points were marked with cone. 
The subject was made to sit and rest in a chair, located 
near the starting position for at least 10min before 
the test starts. During this time, basal parameters 
i.e. pulse, blood pressure and respiratory rate were 
measured.

Subjects were instructed- “the object of this test 
is to walk as far as possible for 6minutes.you will 
walk back and forth in this hallway. 6minutes is long 
time to walk, so you will be exerting yourself. You 
are permi� ed to slow down, to stop, and to rest as 
necessary, but resume walking as soon as you are 
able. Remember that the object is to walk as far as 
possible for 6min, but don’t run or jog.” Instruction 
were given in the language that they could easily 
understand. The verbal instructions were encouraging 
and standardized statements-”you’re doing well” or 
“keep up the good work,” but no other phrases were 
used. When the timer was 15sec from the completion 
a command was given “ In a moment  I’m going to tell 
you stop. When I do just stop right where you are and 
I will come to you. At the end of six minute the subject 
was made to stop and a chair was provided.

Post test- the distance covered in meters in 
6mins was recorded. At the end of 6mins, the basal 
parameters and RPE by Borg scale were measured 
and the recovery was taken after 1min, 3min.
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RESULTS

The Physiological Cost Index increases with 
age with the mean values being 0.207, 0.217, 0.27, 
0.265, 0.403 for ages 6- 14 yrs, 15-24yrs, 25-34yrs, 35-
44yrs,45-65yrs  respectively. 

Table  1 –  Distribution of mean distance covered 
in 6-minute in diff erent age  groups 

Age Mean distance                   
       covered (mtrs)

             6- 14 yrs 585.3 +/-74.47

             15-24yrs 526.15 +/-25.64

             25-34yrs 514.35 +/-30.50

             35-44yrs     494.4 +/- 46.69              

             45-65yrs    453.15 +/-77.03

Table  2  – Pre test heart rate in diff erent age 
group    

Age           Heart rate
          6- 14 yrs         92.75+/-9.64

          15-24yrs         86.4+/-13.2

          25-34yrs         80.85+/-8.0     

          35-44yrs         81.65+/-5.2

         45-65yrs         79.5+/-7.08

Table 3:  Post test heart rate in diff erent age 
groups

Age           Heart rate
          6- 14 yrs  112.95 +/-13.62
          15-24yrs 105.7 +/-19.33
          25-34yrs       104.3 +/-9.6
          35-44yrs 103.4 +/-7.32
         45-65yrs 109.4 +/-9.06

Table 4:  Diff erence between pre & post test 
heart rate in diff erent age groups   

Age Diff erence between pre-
post heart rate

          6- 14 yrs                  20.2

          15-24yrs 19.3

          25-34yrs 22.15

          35-44yrs 21.75

         45-65yrs 29.9

Table 5:  Distribution of speed during six 
minute walk test in diff erent age groups

            Age    Speed(mtrs/min)

         6- 14 yrs 97.55

         15-24yrs 87.69

         25-34yrs  85.72

         35-44yrs 82.4

         45-65yrs 75.52

Table 6: Mean Physiological Cost Index of 6- 
minute walk test in diff erent age groups

            Age Mean  PCI(beats/mtrs)

         6- 14 yrs 0.207 +/- 0.08

         15-24yrs 0.217 +/-0.12

         25-34yrs 0.27 +/-0.11

         35-44yrs 0.265 +/-0.07

         45-65yrs 0.403 +/-0.11

DISCUSSION

As per the data analysis, it has been observed that 
as age progresses the distance covered in 6minute 
has decreased and the physiological cost index has 
increased. 

Conventionally the determination of energy 
expenditure of an activity was done based on 
maximal oxygen consumption (VO2 max) which 
required collection of expired gases. This involves 
the use of equipment that is cumbersome to wear and 
often unavailable in clinical environment.

The Physiological Cost Index (PCI) discovered 
by MacGregor says that heart rate and walking speed 
are linearly related to oxygen consumption at sub-
maximal levels of exercise. Thus the Physiological 
Cost Index can off er a practical alternative for 
calculating energy expenditure in a particular walk 
test.(3)

The cardiac and pulmonary system work in a 
complementary manner to accomplish the systemic 
functions of oxygen uptake and delivery. Studies, 
where they have assessed diaphragm strength, 
have concluded that there is 20-25% reduction in 
diaphragmatic strength, specifi cally when comparing 
older adult values with those of young adults. 
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Additional conclusion was made that the work of 
breathing increased with age, and requiring greater 
muscle oxygen consumption at any workload since 
both respiratory muscle strength and endurance are 
decreased.(4)

The rate of oxygen (O2) consumption increases 
linearly as exercise intensity increases and is a 
function of the rate at which oxygen is delivered 
to and extracted by the tissues. In an individual, 
maximal oxygen consumption (VO2max) is limited 
by cardiac output(Q), which is the product of heart 
rate(HR)  and stroke volume (SV).(4)

From the studies of men and women aged 20-
75yrs it has been reported that there is signifi cant 
decreases in VO2 max with aging due to decline in 
cardiac output that occurred as a result of a lower HR 
max.(4)   My study has also revealed that the diff erence 
in the walking (post test) and rest (pre test) heart rate 
values goes on increasing as age advances. The base 
line heart rate in younger age group was high with not 
much increase in post heart rate followed by a 6min 
walk. In contrast  the resting heart rate in older adults 
was lower and showed much increase post 6minute 
walk. This diff erence with age progression might be 
because of the decrease in number of pacemaker cells 
within SA node. The heart rate changes may relate 
to changes in SA node tissue, decrease in autonomic 
cardiovascular refl exes, or decreased sensitivity to 
catecholamine.(5)  

A study done Hitoshi Takei on relationship 
between beats above baseline index and PCI during 
walking with leg length discrepancy concluded that 
the factors that directly infl uence PCI were Walking 
Baseline Heart Rate(WBHR) and speed.(6) 

In my study, the results have shown that the 
speed also decreases as age advances which is 
evident by more distance covered by the younger age 
group than the older age group in the same time (i.e. 
6minutes). 

As age advances, there is decrease in muscle 
mass, in type I fi bers’ which results in decrease in 
strength and power of the movement. In addition the 
oxidative capacity also decreases as a result of which 
the endurance is reduced. This along with decrease 
in balance may lead to a decrease in the speed of 
movement. 

A study done by Richard Bohanan on comfortable 
and maximum walking speed in adults aged 20-79yrs 
gave for speed and concluded that speed in 20year 
olds was around 139.3cm/s which decreased to 
127.2cm/s in 70 year olds.(7) In my study, the average 
speed of 20 year olds was found to be 146.15cm/s and 
in 65 years old was 125.87cm/s.

Thus the diff erence in pre and post test heart rate 
gradually increased and speed gradually decreased 
as the age progressed

The formula to calculate PCI is as follows, 

PCI (beats/m)   = Walking heart rate – Resting heart rate                 
                               --------------------------------------------------
              Walking speed ( mts/min)

Thus as  PCI is directly proportional to the 
diff erence in the heart rate and inversely proportional 
to speed, the physiological cost index was found to be 
higher in older adults compared to younger ones.
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ABSTRACT 

Purpose of the study - To study and compare the eff ectiveness of deep transverse friction massage on 
supraspinatus as an adjunct to PNF (contract-relax, D2 fl exion pa� ern) in idiopathic adhesive capsulitis 
of shoulder joint. 

Materials & Methods – 60 patients with clinical diagnosis of idiopathic adhesive capsulitis were 
randomly allocated to the two groups. Group A received PNF (contract-relax to shoulder internal 
rotators and adductors, D2 fl exion pa� ern). Group B received DTFM on supraspinatus at tenoperiosteal 
and musculotendinous junction along with PNF. Both the group received six treatment sessions 
(alternate day) over a period of 2 week.  The outcome was assessed in terms of pain on NPRS and 
Active External rotation at baseline abduction 90°and abduction ROM of glenohumeral joint on pre 
intervention, immediate post intervention, 3rd session and 6th session.

Results - Both the groups were improved as regard to the pain on NPRS on 3rd and 6th session from 
pre intervention. Group B showed signifi cant reduction in pain score with P < 0.05 on immediate post 
intervention and extremely signifi cant at diff erent time interval (From immediate post to 3rd and from 
3 rd to 6 th session) with P <0.001.

Similarly both the groups showed signifi cant improvement in active external rotation and abduction 
range of motion at 3rd and 6th session from pre intervention and also at diff erent time interval 
(P<0.001).

However on between group comparisons, group B demonstrated signifi cant reduction in pain score 
on NPRS and gain in active external rotation and abduction range of motion (P<0.001) on 3rd and 6th

session and also at diff erent time interval over group A. 

Conclusion - The deep transverse friction massage provides faster response than PNF alone when 
given alternate day over a period of 2 weeks.

Keywords – Deep transverse friction massage (DTFM), PNF.
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INTRODUCTION

Idiopathic adhesive capsulitis of Shoulder 
joint is the third most common musculoskeletal 

complaint aff ecting 2-5% in general population.1

Rotator cuff  pathologies (tendinosis or partial tear) in 
population of age 60 and over 60 years  in idiopathic 
adhesive capsulitis of shoulder joint  a� ributable  to 
normal degenerative changes in rotator cuff  especially 
supraspinatus tendon.2 

Myofascial trigger point initiates adhesive 
capsulitis. When full external rotation is approached 
during abduction the unaccustomed activation 
(reactive cramping) may cause shortening of 
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supraspinatus which may lead to pain and resistance 
during movement. The activation of trigger point 
may be prevented if supraspinatus is promptly 
lengthened.3

Limitation of external rotation range of motion 
is commonly seen in early stage. External rotation of 
the humerus is an essential component of active and 
passive elevation of the arm through abduction above 
the horizontal level.   

Physical therapy interventions used in patients 
with idiopathic adhesive capsulitis include 
modalities, deep transverse friction and therapeutic 
exercise (PNF).

Hence the present study was conducted to 
compare the eff ectiveness of deep transverse friction 
massage on supraspinatus as an intervention to PNF 
on the outcome measures of pain and active range of 
motion of external rotation and abduction in patients 
with idiopathic adhesive capsulitis of shoulder joint 
in clinical practice.

METHODOLOGY 

The study was carried out on patients referred 
to physiotherapy department of P.T.School & 
Center,GMCH, Nagpur for treatment of adhesive 
capsulitis . It was Randomised controlled trial. 
Permission and approval to carry out the research 
work was obtained from head of institute and 
institutional ethical commi� ee. All patients 
acknowledged their understanding of the study and 
their willingness to participate by providing a signed 
consent. Both male and female (60 Subjects )suff ering 
from shoulder pain and clinically diagnosed with 
adhesive capsulitis with less than 3 months referred 
to physiotherapy dept and willing to participate for 
6 session alternate days for 2 week were enrolled for 
the study.

Inclusion criteria:
• Males and females of age group between 40-

60 years.
• Idiopathic or primary adhesive capsulitis.
• Shoulder pain of less than 3 months.
• Restricted passive external rotation of 

shoulder.
• Restricted passive abduction but not more 

than 50% as compared to non-involved shoulder i e 
<90°.

Exclusion criteria:
• Internal rotation of involved shoulder < 70º 

(Patient not able to achieve forearm behind the lower 
back).

• Any trauma to the shoulder and post 
immobilization.

• Medical condition like diabetes mellitus, 
cardiac disease.

• Bilateral frozen shoulder.
• Cervical radiculopathy.
• Rotator cuff  tears.
• Refl ex sympathetic dystrophy.
• Patients underwent any shoulder surgery.
The patients were then randomly allocated to one 

of the two groups by simple randomization, shuffl  ing 
a deck of cards where odd number were given to 
Group A and even number to Group B and each 
group consisted of 30 patients.

Group A – received PNF 
Group B – received deep transverse friction 

massage on supraspinatus at tenoperiosteal and 
musculotendinous junction along with PNF 
(Contract-relax, D2 fl exion pa� ern).

Following outcome measures were recorded at 
pre intervention and post intervention immediate 
then on 3rd and 6th session for all the patients,

1.  Pain on Numerical pain rating scale
2. Active External rotation at baseline abduction 

90° and abduction ROM of glenohumeral joint.
Treatment protocol- Proprioceptive 

neuromuscular facilitation
1. Contract-relax to shoulder internal rotators 
• Patient position – 
• Patient was in supine lying position. 
• The aff ected shoulder at baseline abduction 

90 ° and elbow fl exed at 90°, forearm in mid prone 
position. 

FIGURE 1: Contract-relax to shoulder internal rotators
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• Patients were instructed to perform internal 
rotation of shoulder against manual resistance to 
distal forearm to produce isometric contraction of 
internal rotators. 

• This isometric contraction was maintained 
for 7seconds which was followed by relaxation of 
3 seconds and patient performed active external 
rotation. 

• External rotation was maintained for 15 
seconds. 

2.  Contract-relax to shoulder adductors

  Patient position –

• Patient was inside lying on non-involved side 
on the treatment table.

• The aff ected shoulder at baseline abduction 
90° and elbow fl exed at 90°.   

Figure 2.  Contract-relax to shoulder adductors

Procedure -

• Patients were instructed to perform adduction 
of shoulder against manual resistance to distal arm.

• This isometric contraction was maintained 
for 7seconds which was followed by relaxation of 3 
seconds and patient performed active abduction. 

• Abduction was maintained for 15 seconds. 

• 5 repetitions of contract-relax were 
performed.

D2 fl exion pa� ern -   Flexion-abduction-external 
rotation with elbow straight pa� ern was practiced on 
unaff ected side fi rst and then carried out on aff ected 
side. Patients were instructed to actively move 
through pa� ern with manual facilitation.

• 5 repetitions of D2 fl exion pa� ern were 
performed. 

Figure 3 .D2 fl exion pa� erns

Deep transverse friction massage on 
supraspinatus

 At  Tenoperiosteal  junction

• Patient  position - Si� ing on chair with 
aff ected arm held behind the lower back. 

• Application : 

• The deep friction was given with index fi nger 
reinforced by middle fi nger to front of acromian; 
thumb was placed quite far down the arm nearly 
opposite the index fi nger. (as fulcrum to maintain the 
counter pressure)

• The index fi nger was made to traverse tendon 
from side to side by alternate fl exion and extension of 
wrist. 

At Musculotendinous junction

• Patient position - Si� ing with aff ected 
shoulder in 90o abduction, elbow and forearm resting 
on pillow on treatment table.

•  Application-

• The front of middle fi nger pressed and 
reinforced by index fi nger deeply into the angle 
formed by the spine of scapula and the back of outer 
part of clavicle in lateral direction.

Figure 4. DTFM at Musculotendinous Junction

• The deep transverse friction massage was 
given at that spot by keeping the fi nger and rotating 
forearm to and fro by alternate supination and 
pronation movements. 

• This was given for 10 minutes. 

• Both the groups performed Active-assisted 
exercises for shoulder fl exion and extension,  
Horizontal adduction , Forearm behind back , Hand 
behind neck exercises at home as home exercise 
program. 

Data analysis

• Data collected for both the outcome measures 
were analyzed using Graph pad In Stat version 3.10 
software. 
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• Within group comparison pre intervention, 
immediate post intervention then on 3rd and 6th 
session post intervention was done using repeated 
measures of one-way ANOVA.

• Between groups comparison of mean 
diff erences was done using unpaired t test.

• P< 0.05 was considered statistically 
signifi cant. 

Table 1 pre and post comparison of NPRS score 
in group A

VARIABLE MEAN ±  SD

Pre intervention 2.633 ±  1.273

Immediate post intervention            2.367 ± 
1.326

3rd session 2.1 ±1.398

6th session 2  ± 1.339

ANOVA F = 10.595

Table 2 Pre and post comparison of NPRS score 
in group B.

VARIABLE MEAN ±  SD

Pre intervention 3.567  ±1.569

Immediate post intervention 3.000  ±  1.554

3rd session 2.000  ±  1.576

6th session 0.7667 ± 0.8976

ANOVA F = 90.484

Table 3 Pre and post comparisons of external 
rotation in group A

VARIABLE Mean ± SD

Pre intervention 28.113 ± 16.111

Immediate  post intervention 28.667 ± 16.274

3rd session 32.7 ± 16.04

6th session 37.7 ± 15.75

ANOVA F= 541.90

Table 4 Pre and post comparison of external 
rotation ROM in group B

VARIABLE Mean ± SD

Pre intervention 28.667 ± 17.748

Immediate  post intervention 29.300 ± 17.877

3rd session 37.767 ± 18.700

6th session 47.333 ± 18.503

ANOVA F= 1208.9

Table 5.Pre and post comparison of abduction 
ROM in group A.

VARIABLE Mean ± SD

Pre intervention 103.33± 12.524

Immediate post intervention 103.80 ±12.450

3rd session 107.50 ±12.822

6th session 115.77± 14.675

ANOVA F = 168.97

Table 6.pre and post comparison of mean change in NPRS score between group B and A. 

Variable
Group B Group A Mean 

diff erence t P value
Mean change ± SD Mean change ± SD

Pre-imm post 0.5667±0.5040 0.2667±0.5208 -0.3000 2.267 0.0271*

Pre-3rd session 1.567 ± 1.073 0.5333±0.7761 -1.033 4.275 0.0001***

Pre-6th session 2.800 ± 1.186 0.6333±0.8087 -2.167 8.267 0.0001***

Imm post-3rd session 1.000 ± 0.9469 0.2667±0.7397 -0.7333 3.342 0.0001***

3rd-6th session 1.233 ± 1.040 0.1000±0.3051 -1.133 5.727 0.0001***



118      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      119

Table 7: Pre and post comparison of mean change in score of external rotation ROM between group B 
and A.

Variable 
Group B Group A 

Mean 
diff erence T P value 

Mean change ± SD Mean change ± SD 

Pre-imm post 0.6333±0.8087 -0.5333±0.8604 0.1000 0.4639 
0.6445 
NS 

Pre-3rd session -9.100 ± 1.729 -4.567 ± 1.716 4.533 10.194 
0.0001 
*** 

Pre-6th session -18.667 ±2.695 -9.567 ± 2.029 9.100 14.775 
0.0001 
*** 

Imm post-3rd

session -8.467 ± 1.479 -4.033 ± 1.217 4.433 14.675 
0.0001 
*** 

3rd-6th session -9.567 ± 1.942 -5.000 ± 1.050 4.567 11.329 
0.0001 
*** 

Table 8 Pre and post comparison of mean change in score of abduction ROM between group B and A. 

Variable
Group B Group A Mean 

diff erence T P value
Mean change ± SD Mean change ± SD

Pre-imm post -0.4667 ±0.8604 -0.4667 ± 1.106 0.000 0.000
>0.999
NS

Pre-3rd session -9.167 ± 2.379 -4.167 ± 2.408 5.000 8.090
0.0001
***

Pre-6th session -19.733 ± 5.017 -12.433 ± 4.840 7.300 5.736
0.0001
***

Imm post-3rd

session -8.700 ± 2.437 -3.700 ± 2.184 5.000 8.368
0.0001
***

3rd-6thsession -10.567 ± 4.508 -8.267 ± 3.581 2.300 2.188 0.0327*

DISCUSSION

The presence of pain and stiff ness in shoulder can 
lead to an inability to work and to carry out domestic 
and recreational activities. Idiopathic adhesive 
capsulitis is although generally believed to be a self 
limiting condition lasting 2-3 years; some studies 
reported that up to 40% of patients have persistent 
symptom and stiff ness beyond 3 years.4

Demographic details of the patients in both the 
groups (age, gender, duration of symptoms and side 
involved of shoulder) were matching at baseline 
hence both the groups were comparable. 

The fi ndings of the present study showed that 
on within group comparison, both the groups 
were improved as regard to the pain on NPRS 
on 3rd and 6th session. But Group B also showed 

signifi cant reduction in pain score on immediate post 
intervention and extremely signifi cant at diff erent 
time interval .Similarly both the groups showed 
signifi cant improvement in range of motion score on 
3rd and 6th session and also at diff erent time interval. 
However on between group comparisons, group B 
demonstrated signifi cant improvement on both the 
outcome measures as compared to group A. 

The fi ndings of the study are supported by 
the study done by Vaishali Chauhan, Shobhit 
Saxena, shalini Grover (Dec 2011) found signifi cant 
improvement in shoulder abduction internal and 
external   rotation values along with functional 
disability (37.6%) and the decrease in pain on VAS in 
the Experimental group treated with cyriax approach 
of DTF with inferior capsular stretching after the fi rst 
and second week of treatment. 5
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Other similar study done by Fusun guler and 
Erkan kozanoglu (2004) in their study, 19 patients 
in the CYR group and 13 patients in the PT group 
reached suffi  cient ROM at the end of the second week 
. The improvement in shoulder fl exion, inner and 
outer rotation values and the decrease in pain with 
motion were signifi cantly be� er in the CYR group 
after the fi rst week of treatment.6

The technique used in this study had evidence 
from the literature. Cadaver study of shoulder 
tendon palpation by Gary E Ma� ingly (1996) showed 
that supraspinatus tenoperiosteal junction can be 
maximally exposed by placing the forearm behind the 
lower back. In this position, greater tuberosity moves 
forward and tendon is bent through right angle lies in 
sagi� al plane passing from base of coracoid process 
and lies under anterior edge of acromian. Similarly 
for musculotendinous junction of supraspinatus 
the shoulder joint was placed in the position that 
fully relaxes the muscle i.e. arm resting sideways 
horizontal. (Cyriax 1984)7

The pain relief may be due to modulation of 
nociceptive impulses at the level of spinal cord, “the 
gate control theory”8.Another mechanism was the 
diff use noxious inhibitory control a pain suppression 
mechanism that release endogenous opiates which 
diminish the integrity of the pain transmi� ed to 
higher centers. (Yoon et al  2012).De Bruijn R. (1984 
) studied the analgesic eff ect of 10 minute deep 
transverse friction and stated that the time to produce 
analgesia during the application is a few minutes and 
the post-massage analgesic eff ect may last more than 
24 hours.9

Deep friction massage in transverse direction, 
moved the tendon to and fro which frees the tissue 
from adhesions both actually present and as well as 
which is under formation .The transverse movement 
is an imitation of the structures normal mobility by 
broadening but not by stretching the interfi brillary 
adhesions thus prevent their continued adherence 
and improved range of motion. 10

As the result of the study also showed 
improvement on both the outcome in Group A 
(PNF). Godges J (2003), who stated that soft tissue 
mobilization, contract-relax to shoulder internal 
rotators, followed by D2 fl exion pa� ern was eff ective 

in gaining glenohumeral external rotation and ability 
to reach overhead during single intervention session 
in shoulder pathology. The improvement in pain 
score on VAS may be a� ributed to increase in range 
of motion.11

As the result of the study also showed that on
within group comparison Group A demonstrated 
signifi cant improvement on both the outcome 
measures. Contract relax techniques appear to make 
passive elongation of muscles more comfortable 
for a patient than manual passive stretching. As a 
result of muscle tension /stretch GTO fi res which 
inhibits alpha motor neuron activity that decrease in 
tension in muscle tendon unit.  (Autogenic inhibition)
.12Diagonal pa� erns used in proprioceptive 
neuromuscular facilitation technique promote 
development of muscular strength and endurance, 
facilitate stability, mobility, neuromuscular control 
and coordinated movements. The improvement in 
pain score on NPRS may be a� ributed to increase in 
range of motion.13

The statistically more signifi cant improvement 
obtained in group B could be due to additional 
advantages of deep transverse friction massage over 
group A as both have their own benefi cial eff ects.

CONCLUSION 

Deep transverse friction massage on 
supraspinatus as an adjunct to PNF was eff ective in 
reducing pain and increasing external rotation and 
abduction range of motion in idiopathic adhesive 
capsulitis of shoulder joint.

The deep transverse friction massage provides 
faster response than PNF alone when given alternate 
day over a period of 2 weeks.
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ABSTRACT

Purpose of the study: the chronic neck pain is the major and second most common musculo-skeletal 
problems among the middle- aged people. Recurrent complaint of pain and discomfort with remission 
is the major issues among the patients which lead to lesser productivity of routine functional activity 
and even job-oriented task. The purpose of the study was to determine whether training of deep 
cervical fl exor muscles with stretching of overactive muscles has any signifi cant advantage over the 
conventional training for endurance and functional limitations experienced by the patients with 
chronic neck pain. Subjects: 30 participants aged 25-45 years with complaint of neck pain for more 
than 3 months and having poor deep cervical fl exor endurance.

Methods: A Pre-test, Post-test experimental group design was used in which experimental group 
has received Isolated activation of deep cervical fl exors followed by upper limb activity  along 
with stretching of overactive muscles while the control group received conventional exercise only. 
Measurements of dependent variables were taken at baseline and after 6 weeks of training. Deep 
cervical fl exor muscles endurance was assessed using Dial-type sphygmomanometer and functional 
outcome was assessed using Patient specifi c functional scale.  

Results: The data analysis revealed that there was signifi cant improvement in deep cervical fl exor 
endurance and functional outcome in both the groups and the results were be� er in the experimental 
group.

Conclusion: Isolated training of deep cervical fl exors gave a more benefi cial result than the conventional 
exercise. 

Keywords: Chronic neck pain, isolated activation of deep cervical fl exors, deep cervical endurance, functional 
outcome measures. 
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INTRODUCTION

Neck pain can be a disabling and recurrent 
disorders characterized by periods of remission 
and exacerbation. There is increasing evidence of 

impaired cervical fl exor muscle function in chronic 
neck pain. Although, earlier studies focused on 
and demonstrated a reduction in fl exor strength 
and endurance (Watson and Tro� , 1993). Hence, 
the co-ordination between the superfi cial and deep 
cervical muscle get impaired.Even, this cervical 
muscle impairement leads to poor upper extremity 
task-oriented function.  Many exercise regimen have 
been used to address impaired cervical fl exor muscle 
function like muscle strengthening exercises (Berg et 
al, 1994), low- load exercise regimes (Jull et al, 2002), 
Proprioceptive training exercises. 
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In this study, we evaluated the overactive and 
underactive muscles in the neck region. Passive 
stretching of tight muscles like Upper trapezius, 
Levator scapulae, Sterno-cleido mastoid muscles, 
sub-occipitalis and trained the participants for 
isolated activation of deep cervical fl exor muscles 
and implemented in the functional movement of 
upper extremity. In control group, we train the 
participants with active neck fl exion, extension, side-
fl exion, scapular elevation – depression, protraction- 
retraction movement and isometric neck exercise. 

AIM OF THE STUDY

• To evaluate the muscle dysfunction in 
participants with chronic neck pain.

• To evaluate the isolated activation of deep 
cervical fl exors to improve the functional outcome of 
participants with chronic neck pain.

METHODOLOGY
30 Participants with chronic neck pain more than 

3 months of duration. The participants were randomly 
allocated into control group (15participants) and 
experimental group (15 participants).

The control group receives 

1. Active neck fl exion, extension, side-fl exion, 

2. Scapular elevation – depression, protraction- 
retraction movement and 

3. Isometric neck exercise.

10 rep/set, 3 sets, 3 days/week for 6weeks 
duration.

The experimental group receives

1.  Passive stretching of tight muscles like 
Upper trapezius, Levator scapulae, Sterno-cleido 
mastoid muscles, sub-occipitalis 30 secs – hold time, 
30 sec – rest period, 3 sets.

2.  Isolated activation of deep cervical fl exor 
muscles in supine, wall-support and fi nally in si� ing 
10rep/set, 3 sets, hold time – 5secs in each stage and 3 
days/week for 6 weeks.

3. Shoulder elevation and functional movements 
with maintaining the contraction of deep cervical 
fl exor muscles 10 rep/set, 3 sets and 3 days/week for 6 
weeks.

Pre- test and post- test endurance level of deep 
cervical fl exor muscles were assessed by using 

dial-type sphygmomanometer. Functional outcome 
measures of participants in both groupspre-test 
and post – test were assessed using Patient specifi c 
functional scale(PSFS).

Interpretation of data: 

Experimental group:

Graph – 1 (PSFS for experimental group):             

Graph – 2 (DCF endurance for Experimental group): 
Control group:

Graph – 3 (PSFS for control group):                        

Graph – 4 (DCF endurance for control group): 
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RESULTS

At baseline the mean pre-test and post-test value 
of Patient specifi c functional scale in experimental 
group were 2.77 and 7.78, control group were 2.70and 
3.50. Similarly, the mean pre-test and post-test values 
of deep cervical endurance in experimental group 
were 24.8 and 35.7and control group were 24.13 and 
26.53. Interpretation of data done using SPSS software 
analysis. In both the group, Patient specifi c functional 
scale have been analysed with Non-Parametric 
testing with SD- 0.59265, P- 0.000 in experimental 
group, SD-0.21381 and P-0.000. Deep cervical fl exor 
endurance for experimental group were SD -3.270, 
P-0.000 and for control group SD- 0.737, P-0.000.  
After the exercise intervention both the groups were 
statistically highly signifi cant (p < 0.00), but the linear 
regression changes in between the groups shown that 
the experimental group having more benefi cial eff ect 
than the control group.

DISCUSSION

Co-ordination between the deep and superfi cial 
fl exors is considered necessary for safe progression 
of exercise in patients with chronic neck pain. There 
is evidence that both the Cranio-cervical and cervical 
fl exors have reduced strength and endurance in neck 
pain, thus warranting rehabilitation. However it is 
known that sternocleidomastoid and scalene anterior 
together provide 83% of cervical fl exion capacity 
while the longus capitis and longus colli provide only 
17% (Vasavada et al, 1998). Thus the co-ordination 
between the superfi cial and deep cervical fl exors is not 
corrected in the fi rst instances, work of the superfi cial 
muscles might mask or substitute for any impaired 
performance of deep cervical fl exor muscles in any 
premature progression to higher load exercises.

Previous research in patients with neck pain 
revealed delays in activation of both deep cervical 
fl exors and superfi cial cervical fl exor muscles in 
response to postural perturbations, indicating a 
defect in the automatic feedforward control of the 
cervical spine (Falla et al, 2004). Even the overactive 
and underactive muscles in the neck region leads to 
poor performance of upper extremity function also.

Both the exercise groups gained benefi ts of 
functional outcomes and deep cervical fl exor 
endurance. But the isolated activation of deep 

cervical fl exors shown more and be� er benefi ts than 
the conventional exercise group in both deep cervical 
fl exor endurance and functional outcome of subjects.

CONCLUSION

In this study, we conclude that the training of the 
participants with isolated activation of deep cervical 
fl exor muscles initially and maintained throughout 
the upper extremity functional movement have 
shown more benefi cial eff ect in improving the deep 
cervical fl exors endurance and functional outcome of 
subjects with chronic neck pain.
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ABSTRACT

Background & purpose:  Meniere’s disease is a vestibular condition, characterized by a classic triad of 
1) vertigo 2) sensori neural hearing loss and 3) tinnitus. Meniere’s disease, also called endolymphatic 
hydrops is a disorder of the inner ear where the endolymphatic system is distended. Physiotherapists 
are commonly called for vestibular rehabilitation. Tai chi is one of the management of balance training 
so the study was to evaluate the eff ect of tai chi in the treatment of Meniere’s disease.

Materials and Methods: After obtaining institutional ethical clearance 10 subjects with Meniere’s 
disease were included in the study. The informed consent was obtained from all the subjects after 
fulfi llment of an inclusion criteria and exclusion criteria. The subjects were recruited by convenient 
sampling. 10 forms of Tai chi exercise were advised for all the subjects. Dizziness handicap inventory 
(DHI) measures were taken before the treatment and after eight weeks of follow-up. 

Results: In Meniere’s disease the DHI scores show statistically signifi cant decrease in scores with p 
value of .0051 by using Wilcoxon matched pairs test. 

Conclusion: Tai Chi exercises are eff ective in reducing the postural instability and improved balance 
in Meniere’s disease. So Tai chi can be used routinely in vestibular rehabilitation as part of Meniere’s 
disease management.

Keywards: Menieres disease, Vestibular rehabilitation, Tai Chi, DHI.
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INTRODUCTION 

Meniere’s disease was fi rst described by Prosper 
Meniere in 18611. Meniere’s disease is a vestibular 
condition, characterized by a classic triad of 1) vertigo 
2) sensori neural hearing loss and 3) tinnitus. Meniere’s 
disease is also called endolymphatic hydrops and a 
disorder of inner ear2. Meniere’s disease is mainly 
due to the increase in endolymphatic fl uid causing 
distension of the membranous tissue and also leads 
to changes in the fl uid pressure within the labyrinths. 
When fl uid pressure changes the brain receives 
abnormal signals from one of the labyrinths and 

leads to the sensation of spinning and it is called as 
vertigo. Vertigo is defi ned as illusion of movement3, 

4. The causes for Meniere’s disease are defective 
absorption of endolymphatic sac, vasomotor 
disturbance, Allergy, Sodium and water retention, 
Hypoadrenalism, hypopituitarism, hypothyroidism, 
autoimmune and viral aetiologies2, 5. 

AAO-HNS Commi� ee on Hearing and 
Equilibrium has given diff erent diagnostic criteria 
to the Menieres disease which includes  1) Possible 
Meniere’s disease should have episodic vertigo of 
the Meniere’s type (>20 minutes, associated with 
horizontal rotatory nystagmus) without documented 
hearing loss, Sensorineural hearing loss, fl uctuating 
or fi xed, with dysequilibrium but without defi nitive 
episodes and other causes excluded  2) Probable 
Meniere’s disease should have one defi nitive episode 
of vertigo, audiometrically documented hearing loss 
on at least one occasion, tinnitus or aural fullness in 
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the treated ear and other causes excluded  3) Defi nite 
Meniere’s disease should have two or more defi nitive 
spontaneous episodes of vertigo 20 minutes or longer, 
audiometrically documented hearing loss on at least 
one occasion, tinnitus or aural fullness in the treated 
ear and other causes excluded  4) Certain Meniere’s 
disease  should have defi nite Meniere’s disease, plus 
histopathologic confi rmation6.

The management of Menieres disease includes 
general management, like reassurance, smoking 
should be completely stopped, low salt diet, avoid 
excessive intake of water, avoid over indulging of 
coff ee, tea and alcohol, and activities requiring good 
body balance. The medical management of Meniere’s 
disease includes Vestibular sedatives, vasodilators, 
diuretics, propantheline bromide, and intratympanic 
gentamicin therapy. Surgical management includes 
decompression of endolymphatic sac, endolymphatic 
shunt operations, sacculotomy, a section of the 
vestibular nerve, ultrasonic destruction of vestibular 
labyrinth, complete destruction of cochlear 
and vestibular function, and labyrinthectomy2. 
Physiotherapy management of Menieres disease 
includes Balance training, eye exercises, seated 
vestibular head and shoulder exercises and aerobic 
training7, 8, 9. Tai chi is among the growing number 
of alternative therapies for treating a variety of 
human impairments, including posture and balance 
disorders 10.  Physiotherapists are commonly called 
for vestibular rehabilitation. Tai chi is one of the 
management of balance training so the study was 
to evaluate the eff ect of tai chi in the treatment of 
Meniere’s disease.

MATERIALS & METHODS

The study was approved by the institutional 
ethical commi� ee prior to the commencement of the 
study. Wri� en informed consent was obtained after 
fulfi llment of inclusion criteria and exclusion criteria 
from all the subjects after explaining the purpose of 
the study. The inclusion criteria were all the subjects 
with defi nite Meniere’s disease along with routine 
medical management with age group between 30 to 
60 years, and subjects should stand at least 30 seconds 
were included. Exclusion criteria were subjects with 
central vertigo, other peripheral vestibular disorders, 
musculoskeletal problem at neck and back, and any 
neurological problems like Cerebral palsy, head 

injury, stroke etc. and patient with psychological 
problems, fractures of the limbs. 10 subjects were 
included in the study by convenient sampling. Then 
they will be doing a set of Tai Chi exercise program. 
The training in Tai Chi consists of ten specifi c Tai Chi 
movements. The movements are 

1. Commencing form.

2. Part the Horse’s mane on both sides

3. The white crane fl ashes its wings. 

4. Brush knee twist and step on left

5. Hand strums the lute left style. 

6. Step back and whirl arms on both sides.

7. Fend off , stroke, push and press Left style.

8. Fend off  stroke, push and press right style. 

9. Cross hands. 

10. Closing form11, 12. 

Along with Tai Chi, warm up exercises are given. 
The warm up exercises consisting of relaxation, 
breathing exercises and gentle stretching.  The 
duration of Tai Chi exercises with warm up of 10 min 
and 40 min Tai Chi program is given once in a week 
for 2 months and they are given a wri� en, practice 
material that illustrates the exercises and subjects 
are asked to practice at home at least 3 times a week. 
Home exercises are recorded by participants, and 
exercise logs are collected during weekly sessions.

All subjects were assessed before the treatment 
and after 8 weeks with dizziness handicap inventory 
(DHI).

DHI

The DHI contains 25 items. They are sub grouped 
into functional, emotional, and physical domains, 
“yes” response is scored as 4 points, “sometimes” is 
scored as 2 points, and “no” response is scored as 0 
points. Each item is scored from 0 to 4 and the total 
score is expressed in sum. The total score ranges from 
0 to 100 where the lower the scores are closer to the 
normal and higher the score corresponds to greater 
disability.

 RESULTS

 Statistical analysis was performed by using SPSS 
Software. Analysis of various measures like Mean, 
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The demographic data of the study showed, out of 
10 subjects recruited, 6 were males and 4 were female 
subjects. The mean total age was 49.70 years with 
standard deviation 8.47. The 4 subject’s right side was 
aff ected and 6 subjects left side was aff ected.

Slandered deviation, diff erence, percentage and level 
of signifi cance was done. Wilcoxon matched pairs test 
was used for analysis.

Table1: Demographic Data

Sex Number Percentage 
(%)

Age
Mean±SD

Male 6.00 60.00 47.50±9.63

Female 4.00 40.00 53.00±6.06

Total 10.00 100.00 49.70±8.47

Table 2: Comaprison of pre and post treatment DHI scores by Wilcoxon matched pairs test

Time Mean Mean Diff . % of change Z-value p-value

Pre treatment 39.00±9.94

Post treatment 17.60±5.32 21.40±6.80 54.87 2.8031 0.0051*

*p<0.05

In subjects with Meniere’s disease pre treatment 
DHI mean score was 39.00 ±9.94 and post treatment 
mean score was 17.60 ± 5.32 with a diff erence of 
21.40± 6.80. The percentage of the change between 
pre treatment and post treatment was 54.87 and with 
z value of 2.8031. When we compare between pre 
treatment and post treatment the p value was 0.0051 
which shows   signifi cant changes in the DHI scores. 

DISCUSSION 

This study was conducted to see the eff ect of tai 
chi exercise in the treatment of Meniere’s disease. In 
our study, the mean age group of the subjects was 
49.70±8.47 similar results were obtained in other 
studies also, but in our study the mean age was 
slightly higher as compared to the other studies. In 
our study, 60 % of the subjects were of males and 40% 
of the subjects were females. All most similar results 
were obtained in the other study. In our study slightly 
males were more aff ected then the females may 
be because of small sample size the diff erence was 
more13. In our study subjects were having reduced 
vertigo symptoms and more postural stability may 
be because of the increased fl exibility and improved 

balance the similar results were obtained by the other 
studies also11, 14. An Yeung SS, Hui chan CW, Tang 
has made the study of chronic stroke subjects and 
found that the static (standing) balance was improved 
because of tai chi exercises15. In the initial period the 
subjects were fi nding it diffi  cult to do all the 10 form 
of tai chi exercises, and later in the 7th and 8th week 
of the practice session subjects were not fi nding it 
diffi  cult to do the tai chi exercises. The results of the 
current study indicate that Tai chi exercises are useful 
in Meniere’s disease by reducing vertigo symptoms 
by improving postural stability.

Limitations of the study

1. Small sample size

2. Home exercise program was not monitored 
in the house. 

Feature scope of the study.

1. Long term follow-up of the study can be 
performed.

Conclusion 

Tai Chi exercises are eff ective in reducing 
the postural instability and improved balance in 
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Meniere’s disease. So Tai chi can be used as routinely 
in vestibular rehabilitation as part of Meniere’s 
disease management.
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ABSTRACT

Objectives: The purpose of this study was to determine the level of satisfaction towards the pressure 
garment among adults with burn.

Method: 30 burn patients were selected in a cross sectional study. The study took place at Occupational 
Therapy Unit in Hospital University Science Malaysia. The samples need to fi ll up the consent form to 
indicate that they have agreed to take part to the study. During the data gathering process, the samples 
were given the information regarding the introductions, purpose of the study and the procedure to fi ll 
up the self administered questionnaire. The self administered questionnaire that had been marked, was 
kept and all the information was take into the privacy.  

Results: 76.7% of the participants did satisfy with the garment given and 23.3% were totally satisfi ed 
with the garment. The results that had been found were there was a relationship between knowledge 
and level of satisfaction Z-value (-3.532) and (p= 0.000) and also for gender and level of satisfaction 
male comfort level versus female comfort level was (z = -3.409) and male knowledge versus female 
knowledge was (z =-3.352) and (p<0.001) so the diff erence between both measurements is signifi cant. 
But, the knowledge impact to the satisfaction level was greater than the gender of the participants.

Conclusion: This study was concluded that the level of satisfaction in using pressure garment by adult 
population was signifi cantly infl uenced by their knowledge and also gender of the participants on the 
pressure garment usage. Further recommendation is to use another types of pressure garment such as 
Lycra and used randomized controlled study.

Keywords: Burn injury, pressure garment, hypertrophic scar, satisfaction, comfort, knowledge.

INTRODUCTION

Burn injuries are common diagnosis that 
occupational therapist will deal in related to functional 
activities. After ge� ing burn injuries, keloids and 
hypertrophic scars will present. O’Brien1 state that 
the scars and keloids were result from an excessive 
collagen deposition and abnormal tissue growth but 
the exact cause still remains elusive. Hyperthropic 
scar and also keloids are made from an abnormal 
fi brous wound healing process. The tissue repair and 
the regeneration-regulating mechanism control in the 
tissues were lost during the formation of the scar2. 
Once a scar is present, there are many treatments 
from which to choose. Many techniques have been 
proven in order to reduce the formation of the scar 

and keloids3. There are several techniques that can be 
provided in relations to decrease the formation of a 
scar. Treatment such as radiation, pressure therapy, 
cryotherapy, intralesional injections of corticosteroid, 
interferon and fl uorouracil, topical silicone or other 
dressings, and pulsed-dye laser treatment has been 
shown will produce response to the hypertrophic 
scars and keloids4. 

Pressure garments are proven in order to help the 
patient to control the formation and abnormal tissue 
growth. The pressure garment helps in returning 
the aff ected area to its initial size. The pressure 
garment will be fabricates according to the size of 
the aff ected area and giving the needed pressure to 
the area5. The satisfaction and compliance in wearing 

DOI Number: 10.5958/0973-5674.2016.00063.0



130      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      131

the pressure garments has been varies from one 
patient to another. With the hot climate nowadays, 
many patients reported that they feel itchiness and 
sweating when wearing the garment and because of 
that, they did not comply with the pressure therapy6. 
Adherence and compliance in wearing the pressure 
garment also been infl uenced by the problem that 
will arises after wearing the garment such as skin 
rashes, pain and limitation in performing daily 
activities7. Besides, the compliance and satisfaction of 
the patient in the treatment that had been prescribed 
by multidisciplinary team also important to make the 
healing process succeed7. 

Previous studies have found that the eff ectiveness 
of multimedia learning education programs 
on knowledge, anxiety and pressure garment’s 
compliance behavior of burn patients. Results from the 
research shows that learning education programs will 
enhance burn patient’s knowledge, reduced the burn 
patient’s anxiety and also increased the satisfaction 
and compliance behavior towards wearing pressure 
garments8. For the alterations that had been made, the 
association between the factors and its level indicate 
signifi cant associations between pressure garment 
types and the causes of the alteration and between 
causes of alteration and corrective measures9. Another 
study has been done on burn’s patient’s knowledge, 
health belief and satisfaction and compliance 
behavior towards pressure garment. The researchers 
noted that there was a positive relationship between 
knowledge, satisfaction and health beliefs of the 
patient with the compliance behaviors from the 
patient. The other results was that level of education 
and socioeconomic status can helps the burn patients 
in order to understand more regarding the pressure 
garment applied to them10 . Literature strongly 
suggested that there is pressure garment adherence 
in adult with burn injuries: an analysis of patient and 
clinicians perceptions. For garment comfort, garment 
cosmesis and garment instructions the participants 
and the clinicians reported vice versa7. Hence the 
current study has been conducted to identify the level 
of satisfaction toward pressure garment in adults 
with burn.

The purpose of this study was to determine the 
level of satisfaction towards pressure garment usage 
among adults with burn and identify the relationship 
between gender and patient’s knowledge towards the 

satisfaction level.

This study had three principle objectives:

1. To determine the level of satisfaction in 
wearing pressure garment in adults with burn

2. To determine the relationship between 
patient’s knowledge and the satisfaction level.

3. To determine the relationship between 
patient’s gender and the satisfaction level.

Null hypothesis

There is no statistically signifi cant diff erence in 
level of satisfaction, and no relationship between 
patient’s knowledge and gender for level of 
satisfaction towards pressure garments among adults 
with burn.

METHODOLOGY

The study design was a cross sectional study. 
The convenience sampling was used and consisted of 
equal number of subjects in two groups. This study 
was conducted in Occupational Therapy department 
at Hospital University Science Malaysia, Kubang 
Kerian, Kelantan. The sample size was 15 males and 
15 females and the participants were age 18 years old 
and above. Subjects were purely selected based on the 
following criteria.

Inclusion Criteria

1. Subjects must be given SILON-TEX as a 
pressure garment type.

2. The directions to use the garment will be 
provided by Occupational Therapist about the 
wearing regime, washing and drying the garment 
and keeping the garment to prevent the garment from 
losing its elasticity.

3. Participants with recently healed wound (2 
weeks after the wound has fully epithelialised)

4. The wound must be partial thickness.

5. Participants with at least 5% of total body 
surface area of burns (TBSA). 

6. Participants with burn involving the trunks, 
upper limbs and/or lower limbs. 
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Exclusion Criteria

1. Participants who had not a� ended follow up 
of Occupational Therapy session.

2. Participants who had develop severe wound 
infection

3. Burns involving face and/or perineum

4. Non compliant patients (who did not use 
pressure garment that had been provided)

Procedure for data collection

The permission to conduct this study was 
under the consent of Head of Occupational 
Therapy Department of HUSM. The self reported 
questionnaire was also being translated from English 
language to Malay language with the guidance of an 
expertise. The questionnaire then was back translated 
from Malay language to English language by Head 
of English Language department. With reference to 
consent form participants are included in the study. 

The self reported questionnaires was distributed 
and described as a set of question to test their level 
of satisfaction in wearing pressure garment in adults 
with burn. According to 5 point scale (strongly agree, 
agree, not sure, disagree and strongly disagree) 
the participants were requested to complete the 
questionnaires. Following rating were assigned 
and the numerical values of strongly disagree (1), 
disagree (2), not sure (3), agree (4) and strongly agree 
(5). The self administered questionnaire that had been 
marked, will be kept and all information will be take 
into the privacy. 

Data Analysis

1. Multiple regression Test was used to analyze 
the level of satisfaction in wearing pressure garments 
in adults with burn.

2. Spearman rho correlation coeffi  cient test was 
used to fi nd out relationship between knowledge and 
gender towards satisfaction level.

RESULTS

Descriptive Statistics

Table 1: Descriptive statistics for participants total comfort and knowledge score.

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

Male total comfort 15 24 45 32.27 6.250

Female total comfort 15 19 50 31.73 8.876

Male knowledge 15 34 60 45.93 7.995

Female knowledge 15 36 60 49.33 9.178

The minimum total score for comfort of male was 
24 and the maximum was 45. The mean of the score 
was 32.27 and the standard deviation was 6.25. For 
female, minimum total score for comfort was 19 and 
the maximum score was 50. The mean of the total 
score was 31.73 and the standard deviation was 8.88. 
It is diff erent with total score of male in knowledge 
about pressure garment, the minimum score was 34 
and the maximum score was 60. The mean of the 
total score was 45.93 and the standard deviation 
was 8.00. For female total score in knowledge about 
pressure garment, the minimum score was 36 and the 
maximum score was 60. The mean of the score was 
49.33 and the standard deviation was 9.18 (Table 1).

Level of satisfactions about the pressure 
garments usage among adults with burn.

Figure 1: The participant’s satisfaction level
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Table 2:  Multiple regression analysis for level of satisfactions.

Coeffi  cients

B SE b β T P values
Step 1

Constant 0.563 0.740 0.761 0.455
Gender -0.078 0.146 -0.092 -0.532 0.600
Race 0.087 0.129 0.115 0.677 0.506
Education -0.074 0.062 -0.227 -1.208 0.240
Status 0.088 0.176 0.104 0.500 0.622
Causes -0.018 0.059 -0.061 -0.310 0.760
Surgery 0.025 0.202 0.024 0.123 0.903
Comfort 0.427 0.147 0.605 2.893 0.009
Knowledge 0.417 0.154 0.489 2.702 0.013

Dependent variable: Satisfaction level

23 participants or 76.7% noted that they satisfy 
with the garment and 7 or 23.3% of them were totally 
satisfi es with the pressure garment (Figure 1). None 
of the participants noted that they did not satisfy 
with the garment applied to them. By using multiple 
regression analysis for the level of satisfaction, 
the race, status, surgery, comfort and knowledge 
predictors have positive b values indicating positive 
relationships. The gender, education level and 
causes of the injury show that there was a negative 
coeffi  cient and it indicates that there was a negative 
relationship. The race (t = 0.677, p>0.05), status (t = 
0.500, p>0.05), surgery (t = 0.123, p>0.05), was less 
contribute predictors to the satisfaction level. For 

comfort (t = 2.893, p<0.05) and knowledge (t = 2.702, 
p<0.05) are the signifi cant predictors of the satisfaction 
level. For gender (t = -0.532, p>0.05), education level (t 
= -1.208, p>0.05) and causes of the injury (t = -0.310, 
p>0.05) and there were less contribution observed 
towards satisfactions level. The standardized beta 
values for comfort 0.605 and knowledge 0.489 shows 
that comfort has slightly more impact towards the 
satisfaction level compare to the knowledge provided 
to patient. When comparing the impact towards 
satisfaction level, the beta value for knowledge (0.489) 
shows greater value than gender (0.092). This can be 
concluded that knowledge has slightly more impact 
towards satisfaction level compared to the gender of 
the participants (Table 2).

Table 3: Relationship between knowledge and level of satisfaction.

S. No Gender No of sample Knowledge – level of 
satisfaction (z) Mean Rank P values

1 Male 15
-3.532

8.00
0.0002 Female 15

Relationship between knowledge and level of 
satisfaction about the pressure garments in adults 
with burn.

The relationship between knowledge and level 
of satisfaction about the pressure garments in adults 
with burn had been tested using Wilcoxon Sign 
Ranked Test. The test shows that Z-value (-3.532) 

and (p = 0.000) the observed diff erence between both 
measurements is signifi cant. The mean rank based 
on negative ranks was 8.00.  The p<0.01 indicate that 
there was signifi cant relationship between patient’s 
knowledge with the level of satisfaction wearing 
pressure garment in adults with burn injury (Table 
3).
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Table 4: Relationship between gender and level of satisfaction

S. No Gender No of sample Knowledge – level of satisfaction 
(z) Mean Rank P values

1 Male & female 
satisfaction 30 -3.409 0.00

0.001
2 Male and female 

knowledge 30 -3.352 1.00

The relationship between gender and level of 
satisfaction about the pressure garments in adults 
with burn also being tested using Wilcoxon Sign 
Ranked Test. The test showed that male satisfaction 
level versus female satisfaction level was (z = -3.409) 
and male knowledge versus female knowledge was 
(z =-3.352) and (p<0.001) so the diff erence between 

both measurements is signifi cant. The mean ranks 
based on negative ranks were 0.00 for male versus 
female satisfaction and 1.00 for male versus female 
knowledge. The p<0.01 indicate that there was 
relationship between both gender’s satisfactions 
level and knowledge of wearing pressure garment in 
adults with burn injury (Table 4).

Table 5: Correlation between both gender comfort and knowledge.

comfort knowledge

Spearman’s rho

Comfort

Correlation Coeffi  cient 1.000 .319*

Sig. (1-tailed) . .043

N 30 30

Knowledge

Correlation Coeffi  cient .319* 1.000

Sig. (1-tailed) .043 .

N 30 30

*. Correlation is signifi cant at the 0.05 level (1-tailed).

Correlation between male and female comfort and knowledge 

After analyze the data by using Spearman’s 
correlations, the results shows that there was a 
positive strong degree of relationship (r=0.65) 
between gender male with comfort and knowledge. 
A positive strong degree of relationship (r=0.65) 
between gender male comfort and knowledge. The 
female comfort and knowledge were analyze the data 
by using Spearman’s correlations, the results shows 
that there was a weak degree of relationship (r=0.28) 
between gender female comfort level with their 
knowledge. The Correlation between both gender 
comfort and knowledge, the results shows that there 
was a positive weak degree of relationship (r=0.32) 
between both genders comfort and knowledge (Table 
5). 

DISCUSSION

The level of satisfaction

The level of satisfaction among adult burn 
patients that had been retrieved were 76.7% of the 
participants noted that they satisfy with the garment 
that had been provided to them and 23.3% of the 
participants noted that they totally satisfy with the 
pressure garment. The percentage of the satisfaction 
is diff erent with the percentage that Cheng S. et. al11

found in their study. They reported that through 
descriptive statistics he found that 50% of the cases 
were just satisfi ed with the garment. Through 
multiple regression analysis, the satisfaction level 
was being aff ected by knowledge and gender of 
the participants. The knowledge of the participants 
has slightly more impact in their satisfaction level 
compared to their gender. The impact of knowledge 
towards satisfaction level was greater than any other 
factors and it is similar with the result that had been 
found by Cheng S. et.al11. They found that the impact 
of knowledge towards satisfaction level was greater 
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than any other factors such as fees. 

Relationship between knowledge and level of 
satisfaction

For the correlation between knowledge and level 
of satisfaction about the pressure garment, there was a 
relationship between patient’s knowledge and level of 
satisfaction about the pressure garment in adult with 
burn. The relationship was a positive weak degree of 
relationship between patient’s knowledge and the 
level of satisfaction and the result was similar with 
what had been found by Cheng S. et.al11. Through 
the study, they found that the level of satisfaction 
was infl uenced by fees and knowledge towards their 
garment usage. They also found that eff ectiveness 
and garment properties were also infl uenced the 
satisfaction towards pressure therapy. 

Relationship between gender and level of 
satisfaction

The correlation between gender and level of 
satisfaction about the pressure garment shows that 
there was a relationship between gender and the 
level of satisfaction in adults with burn injury. It 
was diff erent with the results that had been found by 
Bock. O. et.al12 and the results of the research found 
that there was no correlation between satisfaction 
toward the pressure garment with gender and the 
duration of disease. But they found that there was 
a moderate correlation between age and satisfaction 
using pressure garment.

Clinical Implication

i) This study possibly can be used by 
occupational therapist in order to guide them 
in techniques to facilitate adherence to the scar 
management program.

ii) It could be used as a data to analyze what is 
the factor that interfere with the garment comfort and 
infl uence garment compliance.

iii) To evaluate the treatment goals for the burn 
patients.

iv) It gives as a guideline in prescribing the 
SILON-TEX pressure garment to the patients.

v) The study also revealed the comfort level 
of the patients that interferes the pressure garment 

compliance.

Limitation of the Study

The limitations of the study were small sample 
size, limited of time period to conduct this study and 
convenience sampling method was used.

CONCLUSION

The fi nding of this study was about level of 
satisfaction among adult with burn injury towards 
their pressure garment. The study showed that most 
of the participant’s level of satisfaction was satisfi ed 
and a few of the participants were totally satisfi es 
with the pressure garment. None of the participants 
shows that they did not satisfy with the pressure 
garment. Further more, this study also revealed 
the relationship between patient’s knowledge and 
also their gender with the level of satisfaction. The 
results showed that knowledge and gender did have 
a relationship to the satisfaction level. Finally, this 
study was concluded that the level of satisfaction in 
using pressure garment by adult was signifi cantly 
infl uenced by their knowledge and gender on the 
pressure garment usage.

RECOMMENDATION

This study provides a foundation for future 
research. 

1. Use large number of samples

2. Use randomized control study

3. Consider a geographical representation

4. Use another types of pressure garment such 
as Lycra pressure garment 

5. Consider about other factors such as types of 
occupations and garment’s color.
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 ABSTRACT 

Introduction – Osteoarthritis of the knee is characterized by structural joint changes including joint 
Space narrowing (JSN) and osteophyte formation. There is great number of personal and social 
consequences of osteoarthritis. In osteoarthritis, the knee is the joint most commonly associated 
with clinical symptoms and disability. Pain and disability are apparent in almost half of the patients 
with radiographic disease. Much of the disability associated with knee osteoarthritis is a� ributed to 
quadriceps weakness and Pain rather than radiographic changes.

Aims & Objective – To fi nd out the immediate eff ect of therapeutic taping on pain and disability in 
patients with knee osteoarthritis (Patellofemoral osteoarthritis)

Methodology - A sample of 30 patients suff ering from osteoarthritis including patellofemoral joint 
took part in this study. Subjects were selected from Banarsidas Chandiwala Institute of Physiotherapy.  
First of all subject were assessed and then had to undergo the pain measurement using VAS during 
Stair ascending and descending, Then the subjects were assessed for disability and then had to undergo 
the disability measurement test which include Walking speed, Step test, Time up and go test, Stand to 
sit time after that the therapeutic tape was applied and then subjects were asked to perform all these 
tests again.  

Results - There was a signifi cant diff erence seen on Visual analogue scale, Walking speed, Step test, 
Time up and go test and  Stand to sit test 

Conclusion – therapeutic taping reduce the pain and disability in patients with knee OA (Patellofemoral 
OA) 

Keyword – Patellofemoral OA, Mc Connell Taping. 

INTRODUCTION 

Osteoarthritis of the knee is characterized  by 
structural joint changes including joint Space 
narrowing (JSN) and osteophyte formation1. There 
is great number of personal and social consequences 
of osteoarthritis. In osteoarthritis, the knee is the joint 
most commonly associated with clinical symptoms 
and disability2. Pain and disability are apparent 
in almost half of the patients with radiographic 
disease2, 3. Much of the disability associated with 
knee osteoarthritis is a� ributed to quadriceps 
weakness and Pain rather than radiographic changes 
3,4,5,6.Well recognized factors associated with knee 
osteoarthritis include female preponderance and 

the eff ect of obesity and age7 .Age is the greatest risk 
factor for osteoarthritis8 In addition there is consistent 
evidence supporting the theory of an inverse 
relationship between bone density and osteoarthritis.  
Individual with symptomatic knee osteoarthritis 
with radiographic evidence of osteoarthritis, or 
asymptomatic knee osteoarthritis with severe 
radiographic changes of large osteophytes8 and joint 
space narrowing have increased risk for dependence 
in those activity of daily livings which require the use 
of the lower extrimity9

The femorotibial joint and patellofemoral joint 
are the target sites for osteoarthritis of the knee joint10  
Isolated patellofemoral osteoarthritis is relatively 

DOI Number: 10.5958/0973-5674.2016.00064.2 



      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      137

rare 11. The incidence of symptomatic isolated 
patellofemoral osteoarthritis in patients older than 
55 years has been estimated to be 8% of women and 
2% of men 12.  Patellofemoral joint lesions have been 
found to be lateral in 89% of all of patellofemoral 
osteoarthritis 12

There is no permanent cure for osteoarthritis, 
thus conservative treatment aim is to reduce pain and 
limit functional impairment. Inexpensive intervention 
with minimal side eff ects are desirable14. Knee taping 
is one of such strategy which is recommended by the 
international bodies 15.

Knee tape is used by physiotherapist to manage 
knee pain initially develops to treat the patellofemoral 
pain syndrome (PFPS) evidence suggested that taping 
may benefi t individual with knee osteoarthritis 14. 
In 14 patients with patellofemoral osteoarthritis 
Cshnaghan et al found that medial patellar taping 
signifi cantly reduces pain as compare with neutral 
and lateral taping. 16.  

METHODOLOGY

A sample of 30 patients suff ering from 
osteoarthritis including patellofemoral joint took part 
in this study. Subjects were selected from Banarsidas 
Chandiuwala Institute of physiotherapy. 

Inclusion criteria

Both male and female subjects included in the 
study, Participants who had bilateral osteoarthritis 
were included in the study,Pain on most days of 
the previous month average pain denoted on the 
10cm horizontal line (VAS),Osteophytes in the 
patellofemoral region and narrowing of the space   
(lateral and skyline view),Pain on stair ascending 
and descending,Those taking NSAIDS had been on a 
stable dose over the previous fore night.

Exclusion criteria

 Physiotherapy treatment or knee surgery 
(previous 12month), Lower limb joint replacement, 
Intra articular steroid injection (previous 6month), 
Any history of knee taping or fragile skin around 
the knee,Severe medical condition precluding safe 
testing or a post allergic tape reaction.

Instrumentation-

Therapeutic tape, Stop watch , Stool height 
15cm,Chair height 46cm with arm rest,

Protocol

The purpose of the study was explained to the 
subject. Verbal description of all the procedure was 
given. Testing was performed only after informed 
consent was taken from the subject . The subjects 
who met the inclusion criteria were assessed and 
demographic data such as height and weight were 
measured and noted. First of all subject were assessed 
and then had to undergo the pain measurement using 
VAS during Stair ascending and descending, Then 
the subjects were assessed for disability and then had 
to undergo the disability measurement test which 
include Walking speed, Step test, Time up and go test, 
Stand to sit time after that the therapeutic tape was 
applied and then subjects were asked to perform all 
these tests again. The data was collected on the data 
collection form.

Data Analysis

Paired sample t-test was used to compare the 
performance of the subjects on VAS, Walking speed, 
Step test, Stand to sit time,  and Time up and go test 
between pre and post.

RESULTS

There was a signifi cant diff erence seen on Visual 
analogue scale (table 1.1, ) with t- value =12.79, p= 
.000

Signifi cant diff erence seen on Walking speed 
(table 1.2, ) with t-value = 6.60, p value= .000

Signifi cant diff erence seen on Step test (table 1.3, ) 
with t-value = 10.91, p value= .000

Signifi cant diff erence seen on Time up and go test 
(table 1.4, ) with t- value 5.84 and p value = .000

Signifi cant diff erence seen on Stand to sit test 
(table 1.5, ) with t-value = 7.52 and p value= .000 
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Table 1.1:  Comparison of VAS between pre & 
Post intervention 

VARIABLE (N)
VAS t-VALUE

MEAN            S.D.
        
  12.79**

PRE 30 5.8333           1.704

POST 30 3.9000           1.863

Table 1.2: Comparison of Walking speed  
between pre & Post intervention 

VARIABLE
(N)

VAS t-VALUE

MEAN            S.D.

        
  7.46**

PRE 30 5.1357         2.100

POST 30 4.6967       1.998

Table 1.3:  Comparison of Step Test  between 
pre & Post intervention

VARIABLE N
STEP TEST t-

VALUE

MEAN            S.D.
      
         
10.91**

PRE 30 9.4667          2.270

POST 30 11.3333        2.564

Table 1.4:  Comparison of Time Up & go Test  
between pre & Post intervention 

VARIABLE N

STEP TEST t-VALUE

MEAN            S.D.
      
                 
5.84**

PRE 30 11.4067         3.075

POST 30 .9.7680         2.457

Table 1.5: Comparison of sit to stand Test  
between pre & Post intervention 

VARIABLE N

STEP TEST t-VALUE

MEAN            S.D.

          
         7.52**

PRE 30 3.1600          1.250

POST 30 2.2027            .776

Conclusion – therapeutic taping reduce the 
pain and disability in patients with knee OA 
(Patellofemoral OA) 
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DISCUSSION 

This chapter deals with the discussion of the 
results, future results and its clinical relevance.

This study has produced three main fi ndings-

1. Patellar taping reduces the pain in patients 
with knee osteoarthritis particularly those who have 
patellofemrol osteoarthritis.

2. Patellar taping also helps to reduce the 
disability into the patients with knee osteoarthritis.

3. Therapeutic taping also increases the sense of 
support.

There is great number of personal and social 
consequences of osteoarthritis. In osteoarthritis, the 
knee is the joint most commonly associated with 
clinical symptoms and disability 2. Pain and disability 
are apparent in almost half of the patients with 
radiographic disease 2, 3.As indicated by the previous 
studies there is no permanent conservative cure for 
the knee osteoarthritis. So this study was done to see 
the immediate eff ect of therapeutic taping on patients 
with knee osteoarthritis on their pain and disability. 
Though there are many studies which shows that the 
conservative management helps to reduce the pain 
and disability in patients with knee osteoarthritis, 
but here our intention was to fi nd out the immediate 
eff ect of therapeutic taping in patients with knee 
osteoarthritis so that the patient’s participation 
automatically increased in rehabilitation programme. 
Also therapeutic taping is inexpensive measure and 
once the patients learn the technique can apply it of 
its own. The advantage of using therapeutic tape is 
that it gives the quick relief in the pain and disability. 
The technique of patellar taping is used not only in 
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order to unload the soft tissue but also to maintain 
the low load that can stretch the adaptively shortened 
retinacular tissue.  

 The results of the study showed a statistically 
signifi cant reduction in pain. Pain was measured 
using the visual analog scale.

Visual analog scales have been proved to be 
satisfactory in the measurement of the pain.16 The 
speculations of increased pain in osteoarthritis 
is infl ammation of the infrapatellar fat pad. The 
infrapatellar fat is pain sensitive often infl amed 
secondarily to other knee joint pathology and 
proposed as a source of pain in knee OA.14  

  It has been found that the therapeutic taping 
reduce pain upto 50%. Several mechanism may 
explain the pain relieve eff ect of therapeutic taping. 
Numerous studies have demonstrated an immediate 
decrease in pain during a provocative task (as 
measured on a 10 cm visual analogue scale VAS). It is 
clear that patellar taping reduce pain in patients with 
knee osteoarthritis.

 It can be possible when patella is repositioned 
in the centre of the trochlear groove of the femur, 
the lever arm of the quadriceps decreased, and 
this will lead to the reduction of the pain. Another 
consideration is taping provide the placebo eff ect. 
And help to reduce the pain 

As it was found by Cushnaghan et al in (1994) that 
medial taping of the patella signifi cantly reduce the 
pain in patients with knee osteoarthritis as compared 
to the placebo i.e. lateral taping.16 Crossly   et al in 
(2000) suggested that the reduction of pain  due to 
patellar taping is result from improved patellofemroal 
function.17patellofemoral joint osteoarthritis is 
correlated with the patellar malalignment18 and this 
in turn associated with increased peak patellofemoral 
contact pressure and loading of the lateral facet 
therapeutic tape thus ease pain by improving the 
patellar alignment.14

 Melzack R and P. D Wall. (1965) suggested that 
theoretically therapeutic tape may provide the neural 
inhibition via large fi ber input to the anterior knee 
and because of these large fi ber input sensory signals 
are transmi� ed faster to the brain than the pain signal 
so it will cause the reduction in the pain. Basically 

they said that large fi ber input override the pain 
signal that will lead to the reduction of the pain due 
to therapeutic taping19

The lateral displacement of the patella may be due 
to inadequate medial control from the vastus medialis 
obliqus. This  inadequate control could be due to 
reduction in the tension producing capacity of the 
VMO or a problem with the timing of VMO activity in 
persons with patellofemoral pain syndrome because 
of the same reason the medial taping of the patella 
is found to be more signifi cant in patients with the 
patellofemoral pain syndrome.

In one of the study done by Kristin R. Baker et al 
(2004) found that the weakness of the quadriceps is 
most commonly associated with knee osteoarthritis20

It has been found by Gilleard et al. (1998) that during 
the step up task the onset of the VMO activity 
occurred earlier with the taping but there is no change 
in VL activity and because of the early activation of 
the VMO as compared with VL activity allows more  
optimal positioning of the patella into the trochlea. 
Also this early activation of VMO as compared with 
VL activity during step down task helps to improve 
the timing of force distribution and decrease the 
pressure placed on a particular portion of articular 
cartilage. The change in onset of muscle activity may 
change the relative excitation of the VMO and VL.21

The results also showed signifi cant increase in 
number of steps in 15sec after the therapeutic taping 
possible reason for this increase is improvement 
dynamic standing balance. Hinman et al (2003) 
found that improvement in the standing balance 
due to therapeutic taping is basically because 
of  improvement in sense of support, and  this 
improvement in the sense of support  improve the 
confi dence in the knee and that will result in more 
number of steps with the contra lateral limb whilst 
standing on the symptomatic limb.14 

Reduce knee fl exion and reduce walking speed 
are believed to be the compensatory mechanism used 
by the patients with patellofemoral pain syndrome.17

 It has been found in this study that walking speed 
is increased signifi cantly after the therapeutic taping. 
Crossley found the patellofemoral joint reaction 
forces are increased with knee fl exion and this will 
also lead to increase in the quadriceps demand. So 
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the patient with patellofemroal pain syndrome will 
decrease their amount of knee fl exion in the early 
stance phase. This reduction in the knee fl exion in 
the stance phase will decrease the patellofemoral 
joint reaction force17. This was further supported by 
Greenwald et al in (1996) he said that the patients 
with patellofemoral pain syndrome have signifi cant 
less knee fl exion in the early stance phase during the 
free walking velocity.22

Therefore restoration of normal gait kinematics is 
an important component of improving the function. 
Crossley et al (2002) found that patellar taping result 
in a small but a signifi cant increase in loading response 
in knee fl exion during the taped condition while 
walking at two speeds, up and down ramps and up 
and down stairs. The magnitude of this change was 
very small (average) about 3.4 degrees. It indicates an 
ability to load the knee joint with confi dence during 
all gait conditions also stride length is improved 
following the taping procedure during the ascending 
ramp condition.17
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Therapy – Case Report and Narrative Review
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ABSTRACT

Background: Heterotopic Ossifi cans, rare complication of sporting injury, needs a defi nite awareness 
about it and its management. Studies have reported the management to be largely conservative, with 
few authors reporting shockwave therapy usage to be encouraging. Though shockwave therapy has 
been promising, yet there is very li� le scientifi c underpinnings on its therapeutic use in heterotopic 
ossifi cation. Here I report a unique presentation of heterotopic ossifi cation in an exercise enthusiast 
and the eff ect of shock wave therapy in the management of the same. Further a narrative review of 
similar work in literature has been done.

Purpose:  To review literature to establish evidence on the eff ect of shockwave therapy in heterotopic 
ossifi cation management and to report personal experience.

Study Design: Case Report and Narrative Review.

Methods: A systematic review was conducted online using medical data bases including Medline, 
PubMed, and Google Scholar, as per PRISMA guidelines. The search strategy combined key words 
expanding the terms ‘heterotopic ossifi cation’ for population, ‘shockwave’ for intervention, and ‘pain, 
range of motion, return to activity’ for outcome. Predefi ned inclusion and exclusion criteria were 
applied.

Results: Of the 35 articles assessed for eligibility, only 2 articles were included in qualitative analysis. 
Current evidence suggests positive eff ects of shockwave therapy in management of sports injury 
related heterotopic ossifi cation, in the form of signifi cant pain reduction and improvement in range of 
motion. 

Conclusion: Evidences supporting the use of shockwave in heterotopic ossifi cation in sports person 
has been anecdotal and very limiting, necessitating large scale randomised trial for a be� er clinical 
interpretation and guideline laying.

Keywords: Heterotopic Ossifi cation, Paraosteoarthropathy, Myositis Ossifi cans, Shock Wave Therapy, 
Extracorporeal Shock Wave Therapy.

INTRODUCTION

Heterotopic ossifi cation (HO), “the pathological 
formation of bone in extraskeletal tissues”1, goes 
by various synonyms in literature2 and has been 
interchangeably used with myositis ossifi cans (MO)3,4. 
HO can be traumatic, neurological, congenital and 
idiopathic1,5. I prefer the use of term Heterotopic 
Ossifi cans Traumatica (HOT) for trauma induced 
ossifi cation.

HO has been shown to cause signifi cant functional 
limitation especially in the sporting fraternity2,6 

8. Management of established HO been largely 
conservative with surgery reserved in HO with 
severe functional limitation or until the radiological 
maturity of the mass9,10.

Shockwave Therapy (SWT) has been growing 
in prominence in the fi eld of Sports and Exercise 
Medicine, and has been shown to be eff ective in the 
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management of various musculoskeletal conditions11. 

Hence the intent of this paper was to critically 
review literature to establish the eff ect of SWT in 
HOT. Further to report personal experience of an 
unusual presentation of HO over deltoid ligament in 
ankle in a 28year old exercise enthusiast and the eff ect 
of SWT in treating the same.

CASE REPORT

28year old exercise enthusiast came in complaints 
with signifi cant right medial ankle pain associated 
with stiff ness for past one year, with history of surgery 
for ankle fracture from fall one year back. Further 
he complained of inability to do exercise like deep 
squat due to ankle stiff ness. On examination patient 
had physiologic fl atfoot, obvious area of thickening 
and prominence around deltoid ligament associated 
with tenderness, and restricted ankle dorsifl exion 
and plantarfl exion range of motion (ROM) compared 
to healthy side. There was no true instability or 
associated neurovascular compromise. He has been 
occasionally taking pain guided analgesics and has 
been doing regular graded physiotherapy exercises. 
Patient is a non-smoker and otherwise healthy athlete 
with no other signifi cant history and unremarkable 
systemic examination. 

Blood reports were within normal limits ruling 
out rheumatological and infectious causes, while 
CT scan of ankle showed healed Fibular fracture 
with fi bula anatomically aligned (post ORIF), HO 
were noted in deltoid area and over anterior capsule, 
with osteochondral defect (OCD) of posteromedial 
talar dome (Figure 1). Based on the compatibility 
between clinical history, physical examination and 
radiographic fi ndings, the diagnosis of post-traumatic 
talar OCD with HO of medial ligament complex of 
right ankle joint was made. 

Following the diagnosis and guided by patient 
preference, SWT was used. SWT was preferred to 
get rid of the ectopic bone, scar tissue and promote 
local angiogenesis causing organised healing, along 
with concomitant physiotherapy to mobilise the scar 
tissue.

Patient was treated with applications of radial 
SWT, always administered by the same physician. 
The BTL 5000 Shockwave Therapy Power equipment 

of BTL Industries Inc. (Columbia, South Carolina, 
USA) was used. Total of six sessions were given, once 
a week, over a period of six weeks. 1500 impulses were 
applied at a frequency of 4 Hz and pressure of 2 bar 
with initial session alone consisting of 500 impulses at 
4Hz and 1.5 bar, to have the patient acclimatised to the 
therapy. The applicator was placed perpendicularly 
below the medial malleoli, over the deltoid ligament 
area and antero-medially over tibial at the joint line. 
Patient was instructed to stop any pain medications 
during the entire course of treatment. Patient also 
received supervised and intensive rehabilitation 
exercises, done six days a week for six weeks, with 
each session lasting for 45minutes. On the day of 
shockwave no exercise was done, but for passive 
stretching post shockwave session. The exercises 
regime consisted of passive stretching, active joint 
mobilisation, joint manipulation, ankle and lower 
limb strengthening and proprioceptive drills in 
graded manner.

To chart the progress, ten point Visual Analog Scale 
(VAS)12, and Ankle Lunge Test (ALT) with calcaneal 
stabilization for ankle dorsifl exion measure13,14 was 
used prior to start of the SWT and after completion 
of SWT - at 6 weeks, 6 months and 2 years after last 
session of SWT. ALT has been found to be valid and 
have good test–retest reliability in patients presenting 
with orthopaedic ankle dysfunction. A single series 
of up to fi ve lunges was used to obtain a reliable ALT 
score14. CT scan was also done at two years after last 
session of SWT.

Improvement in ankle ROM especially dorsifl exion 
as measured by ALT with signifi cant reduction of 
pain and tenderness medially over deltoid ligament 
area was recorded at the end of 6weeks and 6months 
of therapy. The patient also reported subjective 
improvement in the skin colour and tone in the 
medial side at the completion of six weeks of therapy. 
Improvement in pain was maintained even at two 
years after the last SWT session, but the restriction 
in ankle movement reverted back to pre-SWT session 
measure, as recorded by ALT. The patient also 
reported that he has similar restrictions with regard 
to his activities including squat and lunge. CT images 
(Figure 2) showed HO to be more conspicuous with 
no change in the talar dome OCD.
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A systematic review was conducted online 
using MEDLINE, PubMed, and Google Scholar, on 
November 1,2014. The electronic search strategy was 
as follows:  condition/disease (heterotopic ossifi cation*, 
myositis ossifi cans*, paraosteoarthropathy) AND 
intervention (shockwave, extracorporeal*) and 
limiting the search to humans. The inclusion criteria 
involved all kind of studies comprising of abstracts, 
case reports, case series and controlled trials, with no 
language restriction. 

DATA SYNTHESIS

Search strategy permi� ed to identify 35 papers, 
of which 27 were excluded by title and abstract 
evaluation. Eligible papers were then assessed for 
eligibility according to the criteria outlined above. 
Of the 8 papers eligible, 6 were excluded as they 
evaluated eff ect of SWT on neurogenic HO. Of the two 
studies included in this study, one was prospective 
case series15 and the other case report16 with a total 
sample size of 25. 

RESULTS

In this review, the patients with HOT receiving 
SWT were all males mostly in the third to fourth 
decade, ranging from 15 years to 58years, with 
predominantly lower extremity (96%) involvement 
(Table 1). Knee articulation was the most involved 
(76%). Only Buselli et al15 reported an exclusion 
criteria inclusive of cardiac pacemaker, systemic 
infl ammation or neoplastic disease, and anticoagulant 
usage.

METHODOLOGY

The study design was developed according to 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines. Studies 
eligible for inclusion in this review were studies 
assessing eff ect of SWT in HOT.
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Shockwave equipment used were of diff erent 
makes, with no uniformity in reporting in regards to 
the energy levels. Variable impulses were delivered 
over three sessions in diff erent time frames. Buselli 
and Colleagues15 used image guided focussing for 
shockwave application to get a greater precision in 
focus positioning to point of minor resistance. Both 
the studies had ongoing rehabilitation program 
alongside SWT. 

Outcome Measures (Table 2)

The primary outcome measures that were 
studied were pain, ROM and return to play. While 
other outcome measure reported was ossifi cation 
resorption15. The follow up period ranged from 
7weeks16 to 12months15, with the patient being 
followed individually15 or through wri� en 
communication16.

• Pain and ROM: Both the studies15,16 reported 
complete pain relief and functional restoration in 
both short and long term.

• Return to activity: 88% of the participants 

were reported returning to pre-injury level at the 
end of stipulated follow up period, with average 
timeframe being 13weeks post SWT.

• Ossifi cation Resorption: Buselli et al15

reported partial radiological reduction in ossifi cation 
of no statistical signifi cance.

• Adverse Events: Only Torrance and 
deGraauw16 reported about twelve hour soreness 
after fi rst session of SWT with minimal discomfort 
with the following sessions in his patient.

DISCUSSION

HOT is rare in ankle17,18, with only one study 
reporting HOT involving deltoid ligament5. We report 
a similar occurrence of HOT in deltoid ligament in 
our patient, a fi rst from Asia.

For established HO, the treatment is largely 
conservative15,16,19, consisting of physiotherapy, 
medical therapy - bisphosphonates, low-dose 
radiation therapy and more recently SWT. Surgery 
is reserved for patients who do not respond to 
conservative measures, who have severe functional 
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limitation and/or until the bony mass reaches 
radiological maturation and biological silence9,20,21.  
Further excision of immature lesions are reported to 
be associated with high incidence of recurrence due 
to surgically induced trauma21. 

The objective of this review was primarily to 
assess the evidence for the eff ectiveness of SWT in 
HOT; and secondarily to report personal experience. 
Considering the small sample size in the only two 
studies evaluating SWT in HOT described in this 
review, it is conceived that though there is certain 
short-term benefi t of SWT in HOT, its clinical 
implications have to be interpreted with caution.

In the current review, complete pain relief with 
full functional restoration was reported both in short16

and long term15 post SWT. Complete return to pre 
injury level competitive activity was reported in 88% 
with mean return time of 13 weeks post SWT. On the 
contrary, though our patient showed complete pain 
relief in both short and long term, the improvement 
in ROM was only short lived.

The long term pain relief in our patient 
can be explained by the fact that SWT causes 
hyperstimulation analgesia22,23 and also leads to 
suppressive eff ects on local nociceptors24,25 by exerting 
various biological action including neo-angiogenesis 
and recruitment of local stem cells for the tissue repair 
process, causing real and permanent pain relief. 

Though Buselli et al15 reported partial but not 
signifi cant radiological reduction in ossifi cation, we 
recorded the ossifi cation to be more conspicuous 
and prominent at 2years post SWT. This may be in 
line with studies suggesting no eff ect of shock wave 
on lamellar bone organized in osteons in the target 
zone with too li� le space to generate cavitation26

and also that SWT do not induce fractures in cortical 
bone27. Further, though HO has been reported 
to spontaneously regress and resolve the actual 
occurrence of this may be only 30 -35%28,29. 

While the studies included in the review had 
SWT as primary tool of management, almost all 
studies had ongoing physiotherapy management. 
It can be argued that the benefi ts rendered in the 
form of functional restoration were primarily due 
to physiotherapy. But then the reported benefi t can 
be explained to be certainly due to SWT as majority 

of patients in the current review were long standing 
ones with all receiving long term rehabilitation 
exercise in one form or the other, with no success 
before SWT initiation. Further the improvements 
can be explained to be due to the analgesic eff ect of 
SWT30. These fi ndings clearly support the notion put 
forth by Buselli et al15, in that the tissue benefi ted from 
the shockwave for the biologic stimulus and from the 
physiotherapy for the physical one. The reversal in 
ROM in the current patient can be a� ributed partly 
to the lack of long-term physiotherapy to maintain 
benefi ts reaped from SWT, and partly also to the 
conspicuousness of HO with pre-existing OCD.

No serious side-eff ects from the use of SWT on 
HOT was observed in the current review, but for 
temporary soreness after the fi rst session with only in 
session discomfort there after similar to that observed 
by Torrance and deGraauw16. 

The current review is mainly limited due to 
very small sample size, gender homogeneity, 
instrumentation and treatment protocol heterogeneity, 
lack of control, and methodological limitation.  

In conclusion, though SWT promises to be an 
eff ective non-invasive modality in treating HOT, 
clearly there is need of large scale randomised trial for 
a be� er clinical interpretation and guideline laying.
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ABSTRACT

Background: There is limited research on female farmers in rural areas of Haryana, India regarding the 
extent of  Work Related Musculoskeletal Disorders (WRMSD’s) and associated risk factors.

Aims and objectives: To establish the prevalence, pa� ern, associated risk factors of WRMSD’s among 
female workers of rural Haryana, India.

Methodology: It was a cross sectional descriptive survey conducted on 231 female farmers.        

Standard Nordic musculoskeletal questionnaire was used to collect data on the prevalence and risk 
factors of WRMSD’s. Additionally information was also collected on educational status, time spent, 
entry age of involvement in work and amount of time spent per day at work.

Results and Discussion: There was a high prevalence of MSD’S among female farmers of rural 
Haryana. Low back pain was most prevalent followed by Neck pain, knee pain, shoulder pain, Wrist& 
Hand pain and Hip & Thigh pain. There was a close association between years of working experience 
and prevalence of MSD’s. Results also revealed that farm women feel highly stressed during season. 
They are overburdened with work, with responsibilities of farm, home and livestock and get very less 
time in a day to rest.

Conclusion:  Female farm workers suff er from multiple WRMSD’s that are the consequences of 
occupational risk factors in agriculture including static posture, forward bending, heavy weight lifting, 
lack of ergonomic awareness etc. There is a need to increase awareness of MSD’s among women and 
associated risk factors.

Keywords- Work Related Musculo skeletal disorders (WRMSD’S), Farming, Ergonomics, Low Back 
Pain(LBP)
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INTRODUCTION

 In India agriculture human work force contributes 
substantially for crop production. A large portion of 
Indian  Population live in villages1. Woman is the 
backbone of agricultural work force but worldwide 
her hard work has mostly been unpaid. She does the 
most tedious and back-breaking tasks in agriculture, 
animal husbandry and homes2. 

There is a high prevalence of MSD’s among 
Farmers in India. Till date no study has been done 
assessing the prevalence and associated risk factors of 
WRMSD’s among female farmers in Haryana where  
most of the females are illiterate, have double double 
responsibilities of work at home and farming and are 
unaware of various risk factors which ultimately lead 
to WRMSD’s

 Because of the nature of farm work, farmers and 
farm workers are at particular risk of developing 
musculoskeletal disorders. WRMSD’S  aff ect workers 
in a wide variety of occupation and are the major 
causes of lost time from work, workers disability. 
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WRMSD’s usually occur when there is mismatch 
between requirements of the job and physical capacity 
of human body3.

Farming being a physically laborious occupation 
inevitably places farm workers at potential risk of 
MSD’S such as osteoarthritis of hip and knee, LBP, 
neck and upper limb complaints and hand arm 
vibration syndrome4.There are various risk factors 
related to farming activities which may contribute to 
the development of musculoskeletal disorders among 
farmers. Some of these occupational risk factors 
include static positioning, forward bending, heavy 
lifting, carrying, kneeling and vibration.

Musculoskeletal problems start as minor aches 
and pain, but when left unaddressed can result in 
serious injuries that can be permanently disabling. 
In addition, these painful injuries take long recovery 
periods and chances are that severely injured women 
may never be able to return to their jobs5. Farm women 
feel highly stressed during working season. Farm 
women lead a highly stressful life as they are involved 
in multiple roles- to make their life more comfortable 
and happier, health hazards by them may be reduced 
through proper training programmes, well designed 
hand tools and government intervention6.

Long hours of work, continuous a� ention, 
precision, and variety in work, extreme postures, 
poor nutrition and health apparently indicate that 
the farm women are under serious physical stress5. 
The aim of this research is to fi rst establish the 
prevalence of MSDs among female farmers in rural 
Haryana. Secondly, this study aims to identify the 
most commonly aff ected body regions and thirdly to 
evaluate whether is any association between years of 
working experience and severity of WRMSD’S. 

METHODOLOGY

This study was a cross sectional descriptive 
survey. The study was purposively done in Gurgaon 
District of Haryana. The sample was selected from 
6 high density population areas using multistage 
random sampling technique totaling to 231 farm 
women. The study was conducted from Dec 2014 to 
Feb 2015.Informed consent of the participants was 
also obtained before carrying out the study  and 
only those were willing to participate were included. 
Female farmers aged between 10 and 70years and 

able to read and understand the local dialect Hindi, 
with minimum of 6 months working experience 
were included in the present study. The women from 
small farmer’s family, who were involved in carrying 
out the jobs related to household, agriculture and 
care of live stock from last 5 years or more, were 
the sample. The Farmers with history of previous 
history of trauma to spine or who had known cardiac, 
neurological problems or unwilling participants were 
excluded from the study. Evaluation of MSD was 
done using NORDIC musculoskeletal questionnaire 
developed by Kourinka7.Personal interview method 
was used to collect information. In very explicit and 
simple terms respondents were asked if they had 
experienced any musculoskeletal discomfort in any 
of the joints in their body which prevented them 
from performing normal activity during the past 
12 months or for a short and temporary period of 7 
days. Additional information was also acquired on 
educational status, entry age of involvement in work 
and total amount of time spent per day in work of the 
respondents. Data was recorded on the assessment 
sheets and data collection forms. 

RESULTS

The study was conducted to fi nd the prevalence 
of musculoskeletal disorders in the  female farmers of 
the rural areas of Haryana. The descriptive statistical 
analysis of data on 231 female farmers, showed 
that the mean age was 37+8.09 .The average height 
and weight of the participants was 1.56+0.05 cms 
42.11+4.05 kgs respectively and average BMI  less 
than 18.5 indicating that most of the subjects were 
under wight.(Table 1 )

Table1- Physical characterstics of the 
respondents

Variables Mean+SD

AGE(YRS) 37+8.09

HEIGHT(M) 1.56+0.05

WEIGHT(KG) 42.11+4.05

BMI(KG/M2) <18.5

MSD’S among female farmers( which included 
both weekly and yearly prevalence.The study 
identifi ed 5 most common MSD’S among female 
farmers of rural Haryana.  
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The most commonly experienced musculoskeletal 
disorder was LBP ( 64.93%) followed by neck and arm 
pain(48.48%) , knee pain  (43.7%), wrist and hand pain 
(38.96%) and Hip &Thigh pain (21.06%). (Table2 )

Table 2-Body region wise analysis of prevalence 
of MSD’S-

Prevalence of 
MSD’s Response Frequency  age

NMQ response 
Lower Back

NO
YES

81
150

35.06
64.93

NMQ Response  
Neck

NO
YES

119
112

51.51
48.48

MNQ Response 
Knee

NO
YES

130
101

56.7
43.7

NMQ Response 
Shoulder

NO
YES

133
98

57.57
42.42

NMQ Response  
Wrist and Hand

NO
YES

141
90

61.03
38.96

NMQ Response Hip 
and Thigh

NO
YES

179
52

77.48
21.06

The participants mean years of working 
experience was 14 yrs+-7.27 years. A signifi cant 
positive association was observed between years of 
working experience and prevalence of WRMSD’s(X2=

0.308,P=0.000) (Table 3 )

Table-3- Correlation of years of working 
experience with WRMSD’S    

Years Pearson correlation coeffi  cient (r)

1 .123

4 .877

Background Information

Data reveals that majority,(25.51%) percent 
respondents were in the age group of 31-40 years. 
Majority of the respondents (73.59%) were illiterate 
with only 4.76% with a matric degree (Table 4&5)

Table-4 Age Range

VARIABLES females % age
Age range (yrs)
Less than 20 37 16.01
21-30 43 18.61
31-40 59 25.51
46-55 49 21.1
 Above 55 43 18.61

Table 5-Educational status

Illetrate 170 73.59

Primary education 60 21.64

matric 21 4.76

 Table 6- Entry level age of participants in 
diff erent activities

Age House hold 
work

Agriculture 
activities

Animal 
care 
activities

Below 10 
yrs 121(52.3%) 20(8.65%) 90(38.96%)

11-15 yrs 79(34.1%) 142(61.47%) 100(43.29%)

>15 yrs 31(13.41%) 69(29.8%) 41(17%)

Table 7-Time spent per day on rest and for 
work/day

Activities-House, 
Agriculture, Animal 
Care

Time spent in 
hours %age

8-10 hrs 11 8.65

10-12 hrs 28 20.77

12-14 hrs 140 60.60

>14 hrs 52 22.51

 Rest time

1-2 hrs 182 78.78

2-3 hrs 40 17.31

>3 hrs 11 4.76

Table 6 reveals that most of the women started 
their involvement in the household work at a very 
young age of less than 10 years(52.3%), and in 
agriculture work and animal care activities between 
the age group of 11-15 years (67.6%)and( 43.29%) 
respectively. Involving these young girls in any of the 
activity at a very early age is very detrimental to their 
health. 

Time Spent on Household, Agriculture and 
Animal Care Activities

 Table 7 reveals that majority of female in peak 
season could not spare more than 3-4 hours/day for 
household chores. In peak season majority, that is 
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60.60% women spent12-14 hrs/day on house hold, 
farm and animal care activities. Table7 also revealed 
that 78.78% of females were ge� ing only 1-2 hours 
per day as rest time. With only 4.76% females ge� ing 
more than 3 hours to rest. 

DISCUSSION

Pain due to musculoskeletal discomfort is a multi-
factorial phenomenon. It can aff ect almost all parts 
of body depending upon the physical movement 
characteristics and work setup. Present study has 
identifi ed six of the most common musculoskeletal 
disorders aff ecting the female farmers of the study 
area - LBP(64.93%), Neck  pain (48.48%), Knee pain 
(43.7%), shoulder pain (42.42%) and Wrist& Hand 
pain (38.96%) and Hip& Thigh pain(21.06%) (Table1). 
Reported percentage of discomfort in other body 
regions was found to be insignifi cant.

Meyers et al. (1995) stated that occupational 
MSDs might aff ect muscles, tendons, joints, nerves 
and related soft tissues anywhere in the body. The 
lower back and upper extremities, including the 
neck and shoulders, are the most common sites. 
Because repeated risk factor exposure of the same 
muscle, tendon, or region may result in injury and 
infl ammation to the aff ected area8.

Jyotsna et al. (2005) stated that during wheat 
harvesting activity from morning till evening 
women usually adapts squa� ing posture and they 
continue to work in this posture for long duration 
without adapting any other posture due to which 
they reported severe pain in lower back and knees9. 
About 28.33 % women had pain in knees. The pain 
in the knees and thighs besides poor nutrition is 
associated to covering long distance with head loads 
and extreme  postures like kneeling and squa� ing for 
long hours at home and farm5. 

Lifting of head loads is a kind of static work 
where in muscles of neck and spines in seven top 
most vertebrae of spinal cord are under continuous 
compression. The impact is gradually transferred to 
lower part of spinal column. The inactivity of muscles 
retards the blood supply to the area and causes 
deposition of waste resulting in pain extending to 
thoracic region and even lower body10.Some causes of 
back pain include poor posture, bad lifting, pushing 
and pulling techniques2.

The pain in neck and shoulders is directly 
related to lifting loads on head. There is hardly any 
agricultural activity except ploughing where women 
are not involved11. They perform all the activities like 
preparation of land, sowing, transplanting, watering, 
weeding, fertilizer application, pesticide spraying, 
harvesting, threshing, processing etc all these cause 
pain in neck and shoulder. Lifting, forceful action 
and load on back is the cause of pain in neck, 
shoulders and shoulder joints. The static relaxation 
during repetitive tasks and bending is also related to 
shoulder pain which is very frequent in household, 
live stock care and agricultural activities. According 
to Bridger (2008), static relaxation is cause of pain in 
neck and cause of degeneration of spine12. 

The occurrence of MSD among the agricultural 
workers might be related to the work posture, 
duration of jobs, and use of ill-fi � ed hand tools. Low 
back pain was the main problem during performing 
the diff erent rice cultivation tasks. It was important 
cause of sickness and absenteeism. Occupational 
hazards might cause permanent changes in the discs, 
apophyseal joint, ligaments and other structures of 
the musculoskeletal system. Due to poor economic 
condition the workers were deprived of proper 
nutrition and could not avail suitable treatment for 
diff erent health problems. Thus musculoskeletal 
disorders became intensifi ed1.

There is also evidence of association between a 
combination of risk factors; repeated or sustained 
exertions and elevated shoulder postures (>60 degrees 
of fl exion or abduction) and shoulder disorders2.

There was a strong positive correlation between 
years of working experience and presence of 
symptoms. The result is in accordance with the 
result of study by V.A Egwuonwu who concluded 
in his study on quarry workers that indicating that 
occurrence of symptoms is a function of exposure 
to risk factors of WRMSD’s during work task 
execution3.

The results of the data collected on the 
educational status, entry age in work, amount of time 
spent per day on work and rest time were similar 
with the results of study done by Nidhi Suthar on 
female farmers indicating that most of the female 
farmers in rural areas of  Haryana  are still illiterate 
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(73.59%) and are involved in house hold work(52.3%) 
and agriculture work(67.6%),animal care work at a 
very young age of 11-15 years5. Involving these young 
girls in any of the activity at a very early age is very 
detrimental to their health13. Starting of work at early 
age means more work years in life. In childhood, 
muscles and skeletal are comparatively weak. In rural 
areas the problem is more crucial as these girls do 
not get good nutrition. Children do work with adult 
equipment or perform tasks designed for adults who 
are larger and stronger14.

Due to lack of nutrition and knowledge of working 
procedure, the tasks lead to drudgery and these 
future women may face long term musculoskeletal 
problems. 

Data on time spent on household, agriculture 
and animal care activities in peak season is very 
momentous in understanding the work load of farm 
women. Girls may start to be active in family tasks 
since very early in life and may undertake activities 
that demand the physiological and physical skills of 
an adult in rural areas, young girls and adolescents 
have a double role. They often help with the home 
activities (e.g. cleaning, cooking, caring for smaller 
children etc) .They may also work in the family, farm, 
growing vegetables and raising small animals. MSD’s 
are the common cause of severe long term pain and 
physical disability15.

Some of the hazards of Occupational exposure 
in girls before conception can lead to problems 
like menstrual disorders, infertility and changes 
in genetic material15. Data also revealed that more 
than 70% of females were illiterate and with only 
5% of females had received education till matric. 
Thus there is a likelihood of high level of ignorance 
on correct ergonomically sound working techniques 
which might have contributed to high prevalence of 
MSD’S16.

CONCLUSION

 The results of the study showed that there is a 
disturbingly high prevalence of MSD’s among female 
farmers in rural Gurgaon, Haryana  which necessitates 
a serious response. Years of working experience, 
high task repletion, awkward posture, heavy weight 
lifting, poor work station design and working in static 
postures are the risk factors associated with MSD’s.  

Lack of education, involvement of women in India 
at a very young age in house hold and agricultural 
activities and ge� ing a very less time to rest especially 
during peak season might also be responsible for 
aggravating their problems. Managing MSD’s through 
Health services and addressing the modifi able risk 
factors through health promotion programmes will 
be an important step in addressing the high burden 
of illness imposed by MSD’S suff ered by the female 
farmers of rural Haryana.
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ABSTRACT

Background: Exercise is an incredibly important part of a healthy person’s life. Physical exercise 
requires rapid and complex physiological adaptation, particularly by the autonomic nervous system. 
Abdominal muscles have many important functions, including in breathing, coughing, sneezing, and 
maintaining posture. A large percent of the population has weak abdominal muscles.

Objectives: The purpose of this study is to examine the immediate eff ects of abdominal exercises on 
hemodynamic responses such as Blood pressure, Pulse rate and Mean arterial pressure in healthy 
young adults.

Methodology: 200 participants were recruited based on the inclusion and exclusion criteria. 
Demographic data were collected prior to the exercises. Outcome measurements such as Systolic 
and Diastolic blood pressure, Pulse rate and Mean arterial pressure of each participant was recorded 
before, during and after the performance of the abdominal exercises like Straight partial sit-up (SPSU), 
Oblique partial sit-up (OPSU) consisted of 3 sets of 15 repetitionsand Lying hip fl exion (LHF) consisted 
of three sets of 20 repetitions(10 repetitions each side) in lying down position.

Results: Statistically signifi cant diff erence was seen in mean SBP, PRwhile comparing between pre to 
during and pre to post exercises.Also there was statistically signifi cant diff erence seen in mean MAP 
comparing between pre to post exercises.Whereas in the mean DBP no signifi cant diff erence wasseen 
throughout the exercises.

Conclusion: Abdominal exercises would be clinically useful to determine thecardiac autonomic 
behavior. Thus, abdominal exercises can be used as a part of conditioning and rehabilitation purpose.

Keywords: Abdominal exercises, Systolic and diastolic blood pressure, Pulse rate, Mean arterial pressure.

INTRODUCTION

Exercise is the body’s most common physiologic 
stress, and it places major demands on the 
cardiopulmonary system.1Exercising regularly helps 
to tone one’s athletic skills by strengthening the 
muscles across the bodies, and also by enhancing 
the functioning of all internal organs. When the 
body engages in exercise training regularly, each 
of these physiologic systems undergoes specifi c 
adaptations that increase the body’s effi  ciency and 
capacity. Exercise training programs require changes 

in the neural cardiovascular and autonomic nervous 
system control that are unique to the person and their 
surroundings.2

Hemodynamics is an important part of 
cardiovascular physiology dealing with the forces the 
pump (the heart) has to develop to circulate 
blood through the cardiovascular system.3There are 
many circulatory changes that occur during exercise 
to supply the tremendous blood fl ow required by 
the muscles including the stimulatory eff ects on 
the circulation by the mass sympathetic discharge, 
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the increased arterial pressure and cardiac output. 
These cardiovascular responses could vary between 
children, adults, and elderly normal circulatory 
system.4

The abdominal muscles are Transverse 
abdominis, internal oblique abdominis, external 
oblique abdominis, and rectus abdominis. 
They are expiratory muscles, as well as trunk 
fl exors and rotators. The major function of the 
abdominal muscles in ventilation is to assist with 
forced expiration, by increasing intra-abdominal 
pressure.5Weak abdominal muscles are a cause of 
bad posture and may be a predisposing factor in 
chronic lower back pain6, whereas strong abdominal 
muscles contribute to the support and posture of 
the body.7, 8,9,10Abdominal exercises are an important 
part of treatment plans designed by orthopedic and 
general surgeons, gynecologists-obstetricians and 
physiotherapists. These exercises are also included 
in exercise programs aimed at physical fi tness for the 
population at large.11

The eff ect of abdominal exercises on cardiovascular 
parameters as a part used in rehabilitation and fi tness 
is largely unknown.12Hence, the aim of this study is to 
examine the immediate eff ects of abdominal exercises 
on cardiovascular parameters such as Blood pressure, 
Pulse rate andMean arterial pressure in healthy 
young adults.

METHODS

An experimental study design was chosen for this 
study. Data were collected from the diff erent Institute 
of KLEs University, Belagavi (Karnataka).

Participants: The study was conducted after 
the Ethical clearance that was obtained from 
Institutional review board. The purpose of the study 
was explained and a wri� en informed consent was 
obtained from all the participants. The participants 
were screened based on the inclusion and exclusion 
criteria. The inclusion criteria were: 1) Both Male and 
Female, 2) Age group 18-25 years, 3) Participants who 
are willing to participate in the study. The exclusion 
criteria were: 1) Individuals with high blood pressure, 
2) Individuals with cigare� e smoking, 3) Presence of 
cardiovascular disease, tumours, fractures, and bone 
disease, renal or hepatic diseases.

Procedure: Demographic data such as age, 
weight, height and BMI were collected prior to the 
exercises. Outcome measures such as systolic blood 
pressure, diastolic blood pressure, pulse rate and 
mean arterial pressure were measured at pre, during 
and post exercises. The abdominal exercises consisted 
of: 1) Straight partial sit-up (SPSU) (Figure1), 2) 
Oblique partial sit-up (OPSU) (Figure2), 3) Lying hip 
fl exion (LHF) (Figure3). The SPSU, OPSU consisted 
of three sets of 15 repetitions and LHF abdominal 
exercise consisted of three sets of 20 repetitions (10 
repetitions each side). One minute intervals were 
allowed between the sets and the exercises. The 
participants were asked to breath normally to avoid 
valsalva maneuver.13

Table 1: Demographic Data

Parameters Mean ± SD

Age 21.60 ± 0.130

Weight 53.56 ± 0.463

Height 154.28 ± 0.276

BMI 22.47 ± 0.164

Pre Exercise SBP 120.19 ± 0.204

Pre Exercise DBP 78.65 ± 0.242

Pre Exercise PR 71.66 ± 0.252

Pre Exercise MAP 92.50 ± 0.167

Table 2: Comparison between BMI with SBP, 
DBP, PR and MAP in pre, during and post exercises

Parameters r value p value

Pre exercise SBP 0.054 0.448

Pre exercise DBP 0.041 0.561

Pre exercise PR 0.209** 0.003

Pre exercise MAP 0.055 0.442

During exercise SBP 0.150* 0.034

During exercise DBP -0.034 0.632

During exercise PR 0.200** 0.005

During exercise MAP 0.034 0.637

Post exercise SBP 0.215** 0.002

Post exercise DBP 0.027 0.706

Post exercise PR 0.176* 0.013

Post exercise MAP 0.098 0.169

* (r value) Correlation is signifi cant at the 0.05 
level (Two-tailed).
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Figure 1: Straight partial sit-up (SPSU)

Figure 2: Oblique partial sit-up (UPSU)

Figure 3: Lying hip fl exion (LHF)

ANALYSIS

Statistical analysis was done using the statistic 
software SPSS version 20 in order to verify the results 
obtained. Statistical measures such as mean, standard 
deviation and other tests of signifi cance such as two 

** (r value) Correlation is signifi cant at the 0.01 level (Two-tailed).

Table 3: Comparison of SBP, DBP, PR and MAP between pre, during and post exercises

Parameters Pre exercise During exercise Post exercise pvalues # pvalues@

SBP 120.19±2.88 122.34±2.75 125.37±3.67 <0.01 <0.01

DBP 78.65±3.43 78.61±3.46 79.15±2.80 >0.05 >0.05

PR 71.66±3.57 75.81±5.25 80.14±6.66 <0.01 <0.01

MAP 92.50±2.36 93.07±2.75 94.24±3.18 >0.05 <0.01

pvalues were obtained after comparing pre with during- #, pre with post - @. Dunne�  test was used for data 
analysis.

tailed test and Dunne�  test were used to analysis 
of data. Two tailed test was used to compare age, 
weight, Body Mass Index (BMI) and Dunne�  test was 
used to analyze SBP, DBP, PR and MAP between pre, 
during and post exercises. 

RESULTS

200 participants were participated in the study. 
The demographic data of the participants is presented 
in (Table1). The average age of the participants was 
21.60 ± 0.130 years, weight 53.56 ± 0.463 (Kg), height 
154.28 ± 0.276 (cm), BMI 22.47 ± 0.164, and pre exercises 
SBP was 120.19 ± 0.204(mmHg), DBP 78.65 ± 0.242, PR 
71.66 ± 0.252 (bpm), MAP92.50 ± 0.167(mmHg).

(Table2) The BMI was analyzed in the study 
participants with the SBP, DBP, PR, and MAP between 
pre, during, and post exercises. There was statistically 
signifi cant diff erence seen in the participants between 
pre exercises PR (0.209), during exercises SBP and PR 
(0.150, 0.200), Post exercises SBP and PR were (0.215, 
0.176) respectively. 

 (Table3) The mean SBP between pre, during 
and post exercises were 120.19±2.88, 122.34±2.75 
and 125.37±3.67 respectively with p value <0.01. 
There was statistically signifi cant diff erence seen 
while comparing between pre-during and pre-post 
exercises in the participants.

The mean DBP between pre, during and post 
exercises were 78.65±3.43, 78.61±3.46 and 79.15±2.80 
respectivelywith p value >0.05. There was no 
statistically diff erence seen in the pre- during and 
pre-post exercises.

The mean PR between pre, during and post 
exercises were 71.66±3.57, 75.81±5.25 and 80.14±6.66 
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respectively with p value <0.01. There was statistically 
signifi cant diff erence seen while comparing between 
pre, during and post exercises.The mean MAP 
between pre, during and post exercises were 
92.50±2.36, 93.07±2.75 and 94.24±3.18 with p value 
>0.05and <0.01 respectively. There was no statistically 
signifi cant diff erence seen during exercises whereas 
statistically signifi cant diff erence seen in post 
exercises in participants.

DISCUSSION

The present experimental study was conducted 
to studythe immediate eff ects of abdominal exercises 
on cardiovascular parameters such as Blood pressure, 
Pulse rate and Mean arterial pressure in healthy 
young adults. 

A study done on autonomic functions in 
underweight and overweight young adults males. 
The study results showed that the mean change in BP 
on standing were higher in overweight subjects.14A 
study conducted to see hypertension, and the eff ect 
of graded exercise on Blood pressure (BP), in obese 
nonathletic young medical students with Body Mass 
Index (BMI) greater than 30. 18-22 years old males 
and females were recruited in this study. The study 
reveals a positive direct correlation between obesity 
and BP. Marked increases in systolic blood pressure 
(SBP), diastolic blood pressure (DBP), mean arterial 
pressure (MAP), time of return (RT) were observed in 
the obese individuals compared to control at all levels 
of graded exercise with the highest rises seen during 
severe exercise.15 Similarly, in the present study, BMI 
were compared with the parameters. There was 
signifi cant diff erence seen in between pre exercises 
PR, during and post exercise SBP, PR.

A study was conducted to compare cardiovascular 
response to exercise in terms of functional abilities 
in young normal weight and overweight students 
of M.B.B.S.16Findings of this study correlates with 
the present study were BMI compared with the 
hemodynamic responses it was found that there was 
a statistically signifi cant diff erence between normal 
weight and overweight subjects when the parameters 
were compared. 

Previous studies have assessed blood pressure 
and autonomic responses during acute and chronic 
resistance training; also there are very few studies that 

have assessed the cardiovascular responses during 
specifi c resistance exercises used for conditioning 
and rehabilitation purposes.

The abdominal exercises like Straight Partial 
Sit up (SPSU) and Oblique Partial Sit up (OPSU) 
and lying hip fl exion (LHF) are commonly used in 
abdominal strengthening exercises protocol and 
clinical importance to determine the eff ects on 
cardiovascular system.13

A study conducted to compare the blood pressure 
(BP) as well as the autonomic responses during 
diff erent types of abdominal exercises. In healthy 
subjects, abdominal exercises at low-to-moderate 
intensities induced small increases in BP13Similarly 
to the fi ndings of above study results’ the present 
study showed signifi cant change in the systolic blood 
pressure throughout the exercises.

A study was conducted on cardiovascular 
responses viz. systolic and diastolic blood pressure 
and pulse rate were evaluated in following muscular 
exercises for abdominal wall strengthening. Trunk 
curl exercise and leg raising exercise were selected 
for this purpose. Trunk curl exercise and leg raising 
exercise were selected for this purpose. A signifi cant 
increase in systolic and diastolic blood pressure and 
pulse rate was observed following these exercises.37

Findings of this study correlates with the present 
study were abdominal exercises in the healthy 
young adults showed signifi cant changes seen in 
systolic blood pressure and pulse rate whereas the 
present study did not observed signifi cant changes 
in DBP values throughout the abdominal exercises in 
healthy young adults. The possible mechanisms are 
responsible for DBP response during the abdominal 
exercises, the isometric component, which depends 
upon exercise intensity, was insuffi  cient to promote a 
signifi cant increase in DBP and most likely mechanism 
responsible for the DBP response is the fact that 
the measurements were performed immediately 
during and after the abdominal exercises. The study 
was conducted to evaluate the BP response after 
inversion abdominal exercise.17They reported that a 
signifi cantly greater increase in BP, but comparison 
to the present study is made diffi  cult by the specifi c 
methodology and position of the inverted subjects. 

The study illuminates the variableness on arterial 
blood pressure and heart rate in response to exercise. 
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The present investigation exhibits that stress induces 
signifi cant changes on systolic blood pressure, 
diastolic blood pressure, mean arterial pressure and 
heart rate.18 Results of this above study correlates 
with the fi nding in the hemodynamic response in the 
abdominal exercises of the present study.

Limitations: First, the long term follow up was 
not done. Second, the other outcome parameters like 
rate pressure product and SpO2 were not measured.

Conclusion: Abdominal exercises would be 
clinically useful to determine thecardiac autonomic 
behavior. Thus, abdominal exercises can be used as a 
part of conditioning and rehabilitation purpose.

Future scope of the study: Future studies can be 
conducted to see the long term eff ects of exercises, 
the studies can be conducted for patient group like 
hypertension, COPD.Outcome parameter like MET in 
relation to diff erent positions can be studied, and the 
eff ects can be seen in the various positions like si� ing 
and standing.
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Part/whole Practice on the Rate of Skill Acquisition
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ABSTRACT

Scope: Physiotherapist often fi nd themselves in a fi x when it comes to choosing the most eff ective 
practice strategies needed when helping a patient learn a functional task.

Objective: Although there are a variety of practice strategies available, this study has been undertaken 
to evaluate the eff ect of mental practice and part/whole practice for be� er and eff ective motor 
learning.

Method: 18 healthy subjects aged 20 to 30 who never used Chinese chopstick to eat were selected and 
randomly assigned to two groups of nine subject each. Subjects in Group 1 were given mental practice 
while group 2 received part/whole practice for 20 minutes, every day, for a week for developing skill 
acquisition in the form of using Chinese chop sticks for eating. A week’s washout period was given 
before both groups switched task, performing for the same time duration.

Results: Both the practices found to be equally benefi cial when tested separately within or between 
subjects for skill acquisition at p>0.5.Overall diff erences between the subjects show promising eff ect 
when both the practices are superimposed one over the other at p<0.5.

Conclusion: Both practices have about the same degree of eff ectiveness when used on its own. There 
is an increase in eff ectiveness when both practices are combined, however mental practice should be 
used prior to part/whole practice.
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INTRODUCTION

Physiotherapist plays a crucial role in teaching 
motor skills to their clients during rehabilitation. 
These motor skills may either be a skill needed to 
be relearned or needed as a modifi cation of lifestyle 
after certain trauma, handicap, or disability. Skill 
acquisition is part and parcel of motor learning. It 
refers to the process used to learn or acquire a new 
skill. Motor learning is the study of acquisition and/or 
modifi cation of movement. It involves learning new 

strategies for sensing as well as moving. It emerges 
from a complex of perception, cognition, and action 
processes1.

Motor learning is an important component for 
skill development. Motor learning has been described 
as a set of processes associated with practice or 
experience leading to relatively permanent changes 
in in the capability for producing skilled action. Skill 
development occurs due to engrams. Engrams or 
long term memory traces are laid down over the years 
as macromolecular changes in neurons and structural 
changes in synapse throughout the cerebral cortex1. 
These forms the basis of learning at an intellectual 
level and of skill acquired through practice1.

 Mental practice might be a signifi cantly 
important tool in assistance for rapid learning of a 
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STUDY PROCEDURE/DESIGN

FIGURE 1 : One group pre-test post-test cross over repeated measure design3

motor task. Mental practice may just be an eff ective 
way to a� ain a skill without being at the expense of 
using a signifi cant amount of energy. On the other 
hand, there are various studies available that suggest 
that part/whole practice would be a more eff ective 
tool in learning a motor skill. Still, others have found 
that mental practice as well as part/whole practice 
combined may be eff ective.  

Mental practice is a practice strategy in which 
performance of the motor task is imagined or 
visualized without overt physical practice whereas 
part/whole practice is when component parts of a 

task are practiced before the practice of the whole 
task. Shumway-cook. A & Woollaco� . M.H(2007) 
described part/whole practice as “task analysis”,  the 
process of identifying the components of a skill or 
movement and then ordering them into sequence.

MATERIAL & METHODS

18 Normal healthy university students aged 
between 20 to 30 years who never used Chinese 
chopsticks were selected and divided in to two 
groups of 9 subjects each using random sampling. 

The 18 samples are chosen randomly on which 
task they would be performing fi rst, 9 subjects for 
each task. A pre-test measurement of movement 
time is taken. The subjects are then ask to perform 
the tasks. 

OUTCOME MEASURES

The primary outcome measure used during 
the study was movement time. The subjects were 
required to move 10 small objects easily picked up 
by chopsticks from point A to point B with a distance 
of 20 CM. They were then evaluated based on the 
amount of time taken to complete the task

The subjects performing mental practice are given 
a diagram of instructions on the proper biomechanics 
of the task and are asked to imagine themselves 
performing the task without physical application 
whereas the part/whole subjects are taught step by 
step the proper biomechanics of the task. The subjects 

practice the eating technique for 20 minutes4, every 
day for 1 week4. At the end of the 1 week, a post test 
measurement using movement time. A washout 
period of 1 week5, 6 is then applied.

At the end of the washout period, a second pre-
test measurement is taken and the same subjects 
crossover to other method of practice. The subjects 
that performed mental practice will now perform 
part/whole practice and vice versa. The task is once 
again performed 20 minutes, every day for 1 week. At 
the end of one week, a second post-test measurement 
using movement time is taken. All data collected is 
then analysed for its results.

DATA ANALYSES

An independent t-test was used to evaluate the 
diff erence between both interventions.  A dependent 
t-test was used to evaluate the diff erences within the 
group. A two way repeated ANOVA was used to 



162      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      163

Figure 2 Overall comparisons between both groups

evaluate the population characteristics between the 
groups.

FINDINGS & DISCUSSION

Our study results show that the skill acquisition 
by our subjects who underwent mental practice and 
part/whole practice before/after crossover did not 
show any diff erence in skill acquisition (Table-2). We 
didn’t fi nd either of the practice technique superior in 
enhancing the skill acquisition. Similar fi ndings have 
been found in a study by Santos-Couto-Paz et al7. 
This fi nding may indicate there is no diff erence in the 
eff ectiveness between mental practice and part/whole 
practice.

Our study shows both mental and part/whole 
practice tend to improve the skill acquisition in its 
own rank when tested separately (Table-2). So any 
one of the practice technique can be utilized for 
enhancing skill acquisition in normal subjects as well 
as during rehabilitation. We think that this result is 

in accordance with similar results described by Lim 
& Lippman8, Müller et al9, Park4 and Grabherr et al11

indicating that part/whole practice is eff ective by 
itself during skill acquisition but is enhanced by the 
use of mental practice.

Overall diff erence between the part/whole and 
mental practice found there is signifi cant diff erence 
between both the groups on repeated measures 
(Table-3). This fi ndings may also indicate that part/
whole practice has promising eff ectiveness on its 
own but gains benefi ts when combined with mental 
practice, used prior to part/whole practice. Mental 
practice on its own also provides good results during 
skill acquisition but benefi ts are lesser compared to 
part/whole practice.

Table 1 Demographic data

AGE 25.05 ± 1.16

GENDER 1.88 ± 0.32

Table 2: Performance of mental practice and part/whole practice by both groups

Mean SD P-value CI

BEFORE 
CROSSOVER

Mental practice

[group 1]

Pre-test score
1919 6.8926.892

 t (16) = 2.0924, 
p > .05.

[0.2807, 14.1638]

Post test score
20.77820.778 9.51029.5102

Part /whole 
practice

[group 2]

Pre-test score
21.44421.444 15.97715.977

Post test score
13.55613.556 4.09614.0961

AFTER CROSS 
OVER

Mental practice

[group 2]

Pre-test score
14.55614.556 6.52136.5213

t (16) = 

-0.1542, p > .05. [-4.014, 4.6807]

Post test score
13.222 5.1424

Part /whole 
practice
[group 1]

Pre-test score
17.778 7.5792

Post test score
12.889 3.9511

Table 3: Overall comparisons between both groups

GROUP 
1

Overall 
Diff erences

F- 
statistics

Critical 
value

P- 
value

Mental 
practice

17 ± 8.374

5.845 4.4513 P<0.05

Part/
whole 
practice

GROUP 
2

Mental 
practice

13.22 ± 
3.919

Part/
whole 
practice
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CONCLUSION

The fi ndings of this study shows that subjects who 
had undergone mental practice prior to part/whole 
practice increased their accuracy while performing 
the task whereas those who had undergone part/
whole practice prior to mental practice showed 
no signifi cant improvement on their rate of skill 
acquisition. 

When both practices where compared before and 
after the washout period there were no signifi cant 
diff erences found during the performance of the task 
leading us to believe there is not much diff erences in 
the eff ectiveness of both practices when performed 
alone.

Though part/whole practice as well as mental 
practice is eff ective alone without any combination, 
part/whole practice being more so, the study shows 
that there are more benefi ts as well as an increase in 
the rate of skill acquisition when both are combined 
in an a� empt to perform a task.
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ABSTRACT

Background and purpose of study: The Upper Extremity is vital to activities of daily living (ADL) 
and Impairments of the upper limb can compromise participation in many of these essential and 
meaningful tasks.2 Hand motor impairment is especially common and contributes enormously to the 
ensuing disability.3 The purpose of this study is to investigate whether the effi  ciency of motor learning 
by grip force adjusting task is transferred from the dominant to the non dominant hand in patients 
with stroke, so that training program of such types can be devised for stroke patient for ge� ing be� er 
patient outcomes.

Study design:  pretest-pos� est experimental design

Subjects:  26 subjects from HAHC Hospital,Jamia Hamdard,New Delhi.

Methods: All subjects were divided into 3 groups each group was asked to press a grip force measurer 
with force that the subjects perceive to be 20% of the maximum force.

Measurement:  Hand held dynamometer

Results:  The results of the study show that there is no statistically signifi cant diff erence between the 
three groups though some clinical improvement was seen between the groups.

Conclusion: The results of our study were not statistically signifi cant.Hence, our Null Hypothesis- 
“Grip force adjusting task (20% of the maximum force) given to dominant hand has no eff ect on 
learning of grip force adjusting task, in non dominant hand in patients with stroke,” Holds True

Keywords – Inter manual transfer, Grip force adjusting, Motor learning. 

INTRODUCTION

 More recently it has been estimated that 12% of 
all strokes occur in those less than 40 years.1 Previous 
stroke is a major risk factor for stroke for those aged 
more than 65 years.1

In South East Asia alone, where India comprises 
81% of the population, 6.36 million Disability 
Adjusted Life-Years  (DALYs)  are estimated to be lost 
due to Stroke.1 Risk factors for stroke among Indian 
population is due to Increased Life Expectancy, 
Lifestyle- by shift in food consumption, Less physical 
activities, Raised Living Standards by  urban elite 
who adopt Western lifestyle.1 Hypertension (40%),

Alcoholism (35%), Smoking (28%) and 
Hyperlipidemia (17%) are the commonest causes 
of stroke among the elderly , Smoking, Alcoholism, 
Increased BMI, Diabetes and Hypertension are 
signifi cantly associated with Strokes among young 
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people.1 The Upper Extremity is vital to activities 
of daily living (ADL) and Impairments of the upper 
limb can compromise participation in many of 
these essential and meaningful tasks.2 Persons with 
stroke have identifi ed the return of upper extremity 
function as an important goal (Bohannon et al.,1988).2 
Knowledge of upper limb impairment and its 
relationship to ADL and health related quality of 
life (QOL) is necessary in order for clinicians to plan 
eff ective and effi  cient rehabilitation.2

Hand motor impairment is especially common 
and contributes enormously to the ensuing disability.3 
Hand motor impairment, in the production of 
fi nger movements and fi ngertip forces, after Stroke 
is a defi cit in motor execution, resulting from 
weakness, spasticity, and abnormal coactivation of 
muscle groups during isolated movements (muscle 
synergies), a defi cit in higher-order processes, such 
as motor planning and motor learning which lead to 
poorly formed sensorimotor associations or internal 
representations that lead to impaired motor control.3 
The human motor system has the capacity to learn 
through practice and experience. Motor learning 
is loosely defi ned term that encompasses motor 
adaptation, skill acquisition, and decision-making.4

Motor learning is of two types: Motor adaptation 
and Skill learning (Shadmehr and Wise, 2005; 
Krakauer and Mazzoni, 2011; Wolpert et al., 2011)4

Motor adaptation: The motor system respond 
to altered environmental condition to regain a 
former level of performance in the new se� ing or the 
learning of a new relationship between well-learned 
movements and a new spatial goal (Krakauer 2009).4

Skill learning: It involves acquiring new pa� erns 
of muscle activation and achieving a higher level of 
performance by reducing errors without a reduction 
in movement speed or the ability to achieve an 
environmental goal with maximum certainty and 
minimal expenditure of energy and time (Schmidt 
and Lee, 2005).4

Intermanual transfer of training is observed in 
instances in which people practice a given motor 
task with one of their body segments and the 
performance in the contra-lateral homologous limb is 
improved without its direct involvement in the task 
acquisition.5

The study done by the Logan and Lockhart, have 
reported that the extensor muscle strength of the 
trained knee is transferred to the extensor of the other 
untrained knee.9 In fact in the area of physical therapy, 
cross-over muscle reinforcement is occasionally 
performed by carrying out muscle strength training 
on the muscles of the other leg instead of the target 
muscles of training.6

The study  done by Imamizu and Shimojo (1995)7

had  two groups of subjects who practiced an aiming 
task under rotated visual feedback with their right or 
left hand, using movement time to reach the target 
as the criterion of performance. After acquisition, the 
subjects performed the same task with the opposite 
hand. The results showed that intermanual transfer 
was nearly perfect in both directions.

Satoru Kai PT et al studied the eff ect of motor 
learning of a grip force-retaining task with the 
dominant hand on the transfer of that learning to the 
non- dominant hand. They found that there was a 
strong relationship between the groups with highly 
effi  cient motor learning and the grip force between 
the dominant to non-dominant hand.8

All the above stated studies on Intermanual 
transfers were done on Normal subjects. No such 
studies were found on Stroke Patients.

So the purpose of this study was to clarify whether 
or not the eff ect of motor learning from the dominant 
to non-dominant hand using a grip force retaining 
task is gained in patients with subacute Stroke.

METHODS

Study design:  Pre-test and post- test experimental 
design. Experimental group-Unaff ected Hand then 
aff ected hand.

 Method of assigning subjects: The study 
protocol was approved by the Institutional  Ethical 
Commi� ee, Jamia Hamdard, New Delhi-62.

 The  total number of subjects was 30 and all 
subjects recruited from the HAHCH,Jamia Hamdard, 
New Delhi, on the basis of inclusion and exclusion 
criteria.

Inclusion criteria: i) Rt handed dominance 
Patients  having left hemiparesis ,consequence of fi rst 
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episode of stroke, with duration between 3-6 months, 
ii)both male/female,iii)age between 45-65 yrs, iv)must 
be able to understand & follow commands (Mini 
Mental State score >=24),v)Muscle tone:Modifi ed 
Ashworth Scale score in the aff ected hand(1-2),vi)In 
3-4 stages on Brunnstorm stages of motor recovery.

Exclusion criteria: i)Recurrent CVA ,ii)Any 
musculoskeletal condition leading to pain, stiff ness 
or deformity in upper limbs such as fractures, 
dislocations, severe arthritis, iii) Sensory aphasia, iv) 
patient with sensory loss .

Independent variables: grip force adjusting task 
(20% of the maximus force) given to the dominant 
hand.

Dependent variable: grip force adjusting task 
measured in non-dominant (aff ected) hand during 
retension test.

The method of selection of subjects was sample 
of convenience. Out of 30 only 26 participated in our 
study, as 4 dropped out  due to their personal reasons. 
Then all subjects were assigned into three groups on 
the basis of inclusion and exclusion criteria. All the 
subjects were assessed prior to Grip force adjusting 
task. The pre-test and post-test measurements were 
taken for each subject.

The measurements were taken from a Hand Held 
Dynamometer.

Protocol and Procedure: A sample of convenience 
of 30 subjects was selected on the basis of inclusion & 
exclusion criteria.4 were drop outs.

All the selected subjects were made to sign the 
informed consent.

All subjects were assessed in detail for sensory 
and motor defi cits.

All subjects were assessed for hand dominance 

 Subjects were divided into 3 groups based on 
frequency of KR i.e. 2 times, 5 times, and every time 
and they were called the 2 time, 5-time, and every 
time KR groups.

Positioning of Subject: Subjects were in a standing 
position on a fl at fl oor with shoulder in position, 
placed four fi ngers on the grip force measurer. 

Measurement:  Subjects started to grip after a 
signal from the examiner. 

Maximum grip force of each hand was noted 
twice and the value used is the maximum value.

Initial test: Each subject was asked to press the 
grip measurer 5 times each for both hands to what 
they think as 20 % of their maximum grip force.

Motor learning task: Each subject was taught a 
motor learning task in 30 trails with the right hand.

The task was to press a grip force measurer 
(hand held dynamometer) with a force that the 
subjects perceive to be 20 % of the maximum force , 
using palm side of the four fi ngers, and to retain an 
isometric contraction for 3 seconds

Frequency of KR: The tester was orally instructing 
the subjects according to the KR frequency or the KR 
group. 

Retention test: Retention test was performed with 
both hands at 1 min, 5min, 1 day, and 1 week after 
end of the practice 

All data were recorded in the Data Collection 
Sheet.

Data Analysis:  The data analysis was performed 
by a statistician using scientifi c software package for 
social sciences (version 16.0, SPSS, Chicago, IL, USA). 
Descriptive variables are expressed as mean±SD. 
Variables are 

Pre Rt , Lt (PRERT, PRELT)

 post1MinRt (RT1M), 1MinLt (LT1M),

5MinRt (RT5M), 5Min Lt (LT5M),

1Day Rt (RT1D), 1DayLt (LT1D), 

1Week Rt (RT1W), 1Week Lt (LT1W). 

2Time KR, 5Time KR, Every Time KR for three 
groups. In three groups measurement were taken 
after Grip force adjusting task (20% of the maximum 
force) given to dominant hand from Hand-held 
Dynamometer. ANOVA test was used for evaluation 
of signifi cance of diff erence between groups. The F 
value of > 1.99 was found to be signifi cant.
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RESULT

ANOVA-test was used to compare diff erence 
between the groups of Lt hemiparesis.

The main Results showed that there is no 
signifi cant diff erences between the three groups as 
the F value is <1.99.

On comparison between means of Grp1 with 
Grp2, there is no signifi cant diff erence of means 
between the two groups. (Graph 1)

On comparison between means of Grp1 with 
Grp3, there is no signifi cant diff erence of means 
between the two groups. (Graph 2)

On comparison between means of Grp2 with 
Grp3, there is no signifi cant diff erence of means 
between the two groups. (Graph 3)

DISCUSSION

 The Results of the study show that there is no 
signifi cant diff erences between the three groups ( F 
value is <1.99). But there was clinical improvement 
observed in between the Grp1 and Grp2 (Graph 1) 
i.e.

 Mean of RT1M of Grp1 was greater than Mean 
of Grp2.

 Mean of the LT1M of Grp1 was greater than 
Mean of Grp2. 

Mean of the RT5M of Grp1 > The Mean of Grp2.

 Mean of the RT1D of Grp1  > The Mean of Grp2.

 Mean of the LT1D of Grp1 > The Mean of   Grp2. 

The mean of the RT1W of Grp1 > Mean of Grp2. 

However, the comparison between the mean 
of Grp1 and Grp3(Graph 2) showed clinical 
improvement in mean as the RT1M of Grp1 > The 
Mean of Grp3. 

Mean of the RT5M of Grp1 > The Mean of Grp3. 

Mean of the RT1D of Grp1 > the Mean of Grp3. 
The comparison between the Grp2 with Grp3 (Graph 
3) showed the clinical improvement in the Mean of 
RT1M of Grp3 was > The Mean of Grp2. 

Mean of Grp3 of LT1M was > The Mean of Grp2. 

Mean of Grp3 of RT5M > the Mean of Grp2.  Mean 
of Grp3 LT5M was > The Mean of Grp2. Mean of Grp3 
of RT1D was > The Mean of Grp2.

 Mean of Grp3 of LT1D was > The Mean of Grp2. 

Mean of Grp3 of RT1W was > The Mean of Grp2. 

Mean of Grp3 of LT1W > The Mean of Grp2. 

Satoru Kai et al, 2005 studied on Intermanual 
Transfer of Eff ects of Motor Learning from the 
Dominant to Non-Dominant Hand using Grip Force 
Retaining Task in Normal Subjects.  That study 
showed that the 2-time, 3-time, 5-time, and every time 
KR groups had signifi cant diff erences compared with 
the initial test and each retention test. These results 
demonstrate learning, retention ability and high 
interaction groups suggests effi  cient intermanual 
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transfer from dominant to-non dominant hand in 
Normal Subjects.8

Hitoshi Maruyama et al, 2001,6 studied the 
relationship between bilateral transfer and the eff ect 
of motor learning schedule was investigated using 
a palm force-retaining task. Thirty-three normal 
subjects were taken, and all were Right handed they 
were   randomly divided into 2 groups  and each 
group was subjected to a separate practice schedule. 
The task was to generate and retain a force of 400g 
using the right index fi nger for pressure. one group 
was set as a massed practice group (MP Group) and 
the other was distributed practice group (DP Group). 
The results showed the distributed practice group 
had a higher learning-retention ability. This suggests 
that the practice schedule aff ects the eff ect on the non-
practiced side as well.

 All the above studies were done on normal 
subjects, whereas our study was done on patients 
with stroke. Moreover some clinical improvement 
in Grp1 with Grp2, Grp1 with Grp3, and Grp2 with 
Grp3 parameters was obtained in our study, which 
even though statistically did not reach signifi cance 
but some improvement eff ect of intermanual transfer 
was seen in our subjects. In our study grip force 
adjusting task of 20% of maximum grip force was 
taken, that may be one of the reasons that our results 
were not signifi cant. 

FUTURE RESEARCH

 Future studies should be done on more number of 
subjects. In our study grip force adjusting task of 20% 
of the maximum force was taken. In future studies 
40% - 50% of the maximum force can be taken. Also 
increase in the number of trails during motor learning 
task  may be considered in future .Also future studies 
may be done on Lt hand dominant subjects or  patients 
with recurrent Strokes,  hemisensory loss, acute and 
chronic stroke  or with young Stroke.

LIMITATION OF STUDY

No of subjects tested were small, maybe a 
bigger number would reveal signifi cant results. .The 
instrument Hand Held-Dynamometer is not able to 
read value in the decimal form.

RELEVANCE TO CLINICAL PRACTICE

The results of our study did not show statistical 
signifi cance but some clinical improvement was 
seen between the groups. So, intermanual tasks t 
may be used as an Adjunct to The Other Facilitation 
Approaches in patients with stroke. 

Instrumentation: Hand held dynamometer

CONCLUSION

we conclude that our experimental hypothesis- 
“Grip force adjusting task (20% of the maximum 
force) given to dominant hand results in learning of 
grip force adjusting task in non dominant hand in  
patients with stroke,” Does Not Hold true ,instead 
our Null Hypothesis- “Grip force adjusting task (20% 
of the maximum force) given to dominant hand has no 
eff ect on learning of grip force adjusting task in non 
dominant hand in patients with stroke,” HoldsTrue.
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ABSTRACT

Objective: Determine the eff ect of diff erent shoulder position on grip strength measurement in healthy 
subjects

Background: Grip strength is one of the hand functions which should be evaluated in every hand 
disability. it is widely accepted that grip strength provide an objective index of the functional integrity 
of the upper extremity. Grip strength is commonly used to evaluate the integrated performance of 
muscles by determining maximal grip force that can be produce in one muscular contraction.

Methods: Grip strength in 5 diff erent positions of shoulder fl exion with elbow extension was measured 
with the help of hand held dynamometer. 100 healthy subjects were included (50 males and 50 
females). 

Data Analysis: Data analysis was done using spss 17.0 version software. Repeated measure ANOVA 
was done to know the eff ect of diff erent positions on grip strength. 

Results: Statistical analysis shows the  Mean value of grip strength, in  0 0 shoulder fl exion is (29.2),450

shoulder fl exion is( 27.31),900 shoulder fl exion  (28),135 0  shoulder fl exion is(27.7),180 0  shoulder 
fl exion is(28.87).  ANOVA was performed within subject the result showed F value(.495), signifi cant 
value is.(,740).  The result shows signifi cant diff erences in grip strength regarding with various position 
of shoulder in fl exion.

Conclusion: The study concluded that grip strength is high in 0 0 shoulder fl exion than the 180 0

shoulder fl exion.

Keywords: Grip strength, shoulder fl exion, handheld dynamometer.

INTRODUCTION

Grip strength is one of the components to be 
considered in the examination of hand function. Grip 
strength is commonly used to evaluate the integrated 
performance of muscles by determining maximal 
grip force that can be produced in one muscular 
contraction.

Grip strength is one of the hand functions 
which should be evaluated in every hand disability 
it is widely accepted that grip strength provide an 
objective index of the functional integrity of the upper 
extremity.

Often over looked or taken for granted the 
strength of once grip plays a key role in injury 
prevention and overall strength developed. Grip 

strength is co-related with upper extremity function, 
overall strength, biological growth and the amount of 
protein reserves in body.

The grip strength is taken as mean of three 
successive readings. However in a clinical se� ing 
three are number of reasons why it may be impossible 
to follow standardized testing procedures, such as 
patient inability to tolerate an upright position or 
presence of contractures in upper extremity joints.

Grip strength is one of the many components 
tested evaluating hand function. It also provides an 
objective index of the functional integrity of the upper 
extremity. 

Measurement on grip strength is also an 
important component of hand rehabilitation as it is a 
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measure of the eff ectiveness of therapy.

 The American society of hand therapist advocate 
estimation of grip strength with the elbow fl exed at 
900 with this subject in the si� ing position.

Grip strength is the integrated performance of 
muscle that can produce in one muscular contraction 
(NWUGA-1975).

Alternative  test positions He founded the grip 
strength scores were higher with the elbow positions
in 90 0 fl exion as compared with when the elbow was 
positioned in full extension  [Mathiowe�  et al (1992)]

He found no signifi cance diff erence in grip 
strength will test angle of 0 0 and 150 ulnar deviation 
00 nd 150 wrist extension and any combinations of 
these positions [16]

Elizabeth studied further to know eff ect of 
diff erent positions of elbow on grip strength and 
found increasing angle and elbow producing least 
grip strength and thereby proving that elbow has 
eff ect on grip strength.[ Elizabeth et. al.]

Examined the eff ect of three body positions 
on grip strength standing, si� ing and supine with 
the elbow joint held in full extension in each test 
positions. He found that grip strength was strongest 
with the subject in the standing position. [8]

American society of hand therapist suggested 
a standardized testing protocol in which subject is 
seated with the shoulder adducted and neutrally 
rotated. the elbow fl exed at 90 0,and the forearm 
and wrist in neutral position with the use of jamar 
dynamometer as mean the second handle position.[ 
American society of hand therapist]

Kraft and Detels found no signifi cant diff erence 
with the wrist positioned at 0 0, 15 0, and 30 0

extensions. Both studies found grip strength to be 
signifi cantly less at 15 0 of palmar fl exion. [11] This 
study investigated the eff ect of shoulder position 
on grip strength 80 men and 80 women a jamar 
dynamometer was used to measure the grip strength 
in four test positions.[ Sucy et al (1993)]

Studied the eff ect of diff erent positions of elbow 
and shoulder on grip strength they advocated four 
hand strength tests consisted of three positions in 
which the elbow was maintained in full extension 

combined with varying degree of shoulder fl exion 
and one position in which elbow was fl exed in 90 0. 
[12]

Anthropometric and performance variable 
discriminating elite American junior men weight 
hilters journal of strength and conditioning 
research[5]

Grip strength is in relation to over all strength 
and functional capacity in very old and oldest old 
females. the Haworth press inc [6]

 Relationship of muscles strength of back and 
upper extremity with level of physical activity in 
health women. [14)]

Grip strength is commonly used to evaluate the 
integrated performance of muscles by determining 
maximal grip force that can be produced in one 
muscular contraction.

The purpose of the study was to determine the 
eff ect of diff erent shoulder positions on grip strength 
measurement in healthy individual.

IMPORTANCE OF THE STUDY

The grip strength measures were found to vary 
with diff erent shoulder positions interpretation of 
this information could aff ect treatment planning in 
the clinical se� ings.

AIM OF THE STUDY

The aim of the study is to fi nd out the eff ects of 
shoulder fl exion on grip strength measurement.

OBJECTIVE OF THE STUDY: To fi nd the eff ects 
of shoulder fl exion on grip strength measurement.

METHODOLOGY:

STUDY DESIGN: Experimental design

STUDY SETTING

Cherran’s institute of health sciences, 
Coimbatore.

SAMPLE POPULATION: The sample population 
includes 100 subjects.

MATERIALS:
• Goniometry
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• Hand held dynamometer
• Weighing machine
INCLUSION CRITERIA:
• AGE: 18 to 25 years
• WEIGHT: 45 to 70 Kgs.
• Normal healthy subjects.
EXCLUSION CRITERIA:
• De-quervains disease
• Rheumatoid arthritis
• History of any fracture of upper extremities
• Acute pain in their arms and hands
• Elbow and wrist injury
• Upper limb deformity
VARIABLE:
IN-DEPENDENT VARIABLE:
• Shoulder position
DEPENDENT VARIABLE:
• Grip strength
PROCEDURE

Open invitation was given in the diff erent 
departments of Cherran’s institute of health sciences.

100 subjects participated in the study on the basis 
of inclusion and exclusion criteria.

A consent form was made to sign by each subject 
prior to other proceedings.

PROTOCOL

In this study  the diff erent position in which grip 
strength was to be measured was made that were 
0`,45`,90`,135`,180` fl exion of shoulder with elbow in 
extension.

The subjects would then be seated in a standard 
height chair with foot fl at on ground next to the 
posterior and would be asked to maintain their 
dominant hand shoulder adduction and neutral 
rotation. While holding there parallel to the mark 
indicating the test positions.

TEST POSITIONS

1) Shoulder 00000 fl exion with elbow extension

2) Shoulder 450 fl exion with elbow extension

3) Shoulder 900 fl exion with elbow extension

4) Shoulder 1350 fl exion with elbow extension

5) Shoulder 1800 fl exion with elbow extension.

TECHNIQUE

The subject was instructed to hold the 
dynamometer and squeeze it hard, harder and after 
a count of three second hold. Subjects were asked 
to relax and fi nal reading in pounds as indicated in 
dynamometer was noted.

The dynamometer was reset to zero after 2 to 3 
seconds relax period. The procedure was repeated in 
the same position.

Three successive readings in a single test 
positions were taken and mean of those was taken as 
grip strength in that test position. 

DATA ANALYSIS

Data analysis was done using SPSS 17.0 version 
software. Repeated measure ANOVA was done to 
know the eff ect of diff erent positions on grip strength. 
Mean for grip strength in 5 diff erent positions.

Table 1: Mean and Standard Deviation for grip 
strength in 5 diff erent positions

Degree N Mini-
mum

Maxi-
mum Mean

Std.
Deviation

GRIP 0 0 100 11.00 62.00 29.2000 10.40008

GRIP 45 0 100 12.00 54.00 27.3100 9.84803

GRIP 90 0 100 12.00 50.00 28.0000 9.46338

GRIP 135 0 100 10.00 50.00 27.7000 9.58482

GRIP 180 0 100 11.00 51.00 28.8700 10.95031

Shoulder Flexion 0 0 more signifi cance in this 
range

Table 2: Statistical Values

Sum of 
squares Df Mean 

square F Sig

Between 
groups 197.532 4 49.383 .495 .740

Within 
groups 49429.140 495 99.857

TOTAL 49626.672 499
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RESULTS

Figure 1: Comparison of Grip Strength In Various Position 
of Shoulder Flexion

In this study, the grip strength was measured in 
50 males and 50 females in this age group (18-25). 

 Statistical analysis shows the  Mean value of grip 
strength, in  0 0 shoulder fl exion is (29.2),450 shoulder 
fl exion is( 27.31),900 shoulder fl exion  (28),1350

shoulder fl exion is(27.7),1800  shoulder fl exion 
is(28.87).

Statistical analysis shows the values of standard 
deviation, in 0 0 shoulder fl exion is (10.40008), 45 0

shoulder fl exion is (9.84803), 90 0 shoulder fl exion 
is (9.46338), 135 0 shoulder fl exion is (9.58482), 180 
0shoulder fl exion is (10.59031).

ANOVA was performed within subject the result 
showed F value (.495), signifi cant value is.(,740). The 
result shows signifi cant diff erences in grip strength 
regarding with various position of shoulder in 
fl exion.

DISCUSSION & CONCLUSION

The study investigated the eff ect of diff erent 
shoulder positions on grip strength. The repeated 
measure ANOVA showed signifi cant results within 
subjects, signifying that, shoulder aff ect the grip 
strength signifi cantly and thus it has an eff ect on 
grip strength. The results of the study proved our 
hypothesis that grip strength is infl uenced by the 
change in shoulder position. Sporrong et al(13)who 
examined 4 shoulder muscle-the supraspinatus, 
infraspinatus, the middle portion of the deltoid 
and the descending part of the trapezius-with 
electromyography (EMG) in abducted and fl exed arm 
positions, in 9 healthy subjects.

The subject was asked to produce a static 
handgrip force of 30% and 50% of maximal voluntary 
contraction (MVC) in 5 diff erent arm positions. 
In all positions, the subjects held a dynamometer 
in the hand. The myoelectric activity when static 
contractions were added. There was an association 
between static handgrip and shoulder muscle 
activity, as revealed by EMG. Findings of this study 
imply that high static handgrip force, particularly 
in elevated arm positions increase the load on some 
shoulder muscles. 

The stabilizing muscles (the rotator cuff ) were 
more infl uenced than the motor muscles (trapezius 
and deltoid) by hand activity. This study could 
indirectly signify that shoulder has an eff ect on grip 
strength.

The highest mean grip strength score was 
obtained when the shoulder was positioned in 0 0

fl exion with elbow extended. It may be speculated 
that the synergistic muscles of the back and shoulder 
may be able to act to their best advantage when 
the shoulder is elevated to 0 0 fl exion during grip 
strength measurement. Statistical analysis shows the  
Mean value of grip strength, in  0 0 shoulder fl exion 
is (29.2),45 0 shoulder fl exion is( 27.31),900 shoulder 
fl exion  (28),135 0  shoulder fl exion is(27.7),180 0

shoulder fl exion is(28.87).

 Statistical analysis shows the values of standard 
deviation, in 00 shoulder fl exion is (10.40008), 450

shoulder fl exion is (9.84803),90 0 shoulder fl exion 
is (9.46338),1350 shoulder fl exion is (9.58482),1800 

shoulder fl exion is (10.59031).

ANOVA was performed within subject the result 
showed F value (.495), signifi cant value is. (,740).  The 
result shows signifi cant diff erences in grip strength 
regarding with various position of shoulder in fl exion. 
The study concluded that grip strength is high in 00

shoulder fl exion than the 1800 shoulder fl exion.  
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Comparative Study of Eff ectiveness of Epleys Maneuver 
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Back-ground & Purpose:  The physiotherapists are mostly involved in vestibular rehabilitation. BPPV 
is one of the most common conditions among the vestibular disorders. The BPPV can be managed 
with various offi  ce procedures so the aim of the study was to determine the eff ectiveness of Epley’s 
maneuver and Gans maneuver.

Materials and Methods: After obtaining institutional ethical clearance 30 subjects with BPPV were 
included after fulfi llment of in inclusion criteria and exclusion criteria in the study after informed 
consent by convenient sampling. The subjects were assigned in to two groups by envelop method. 
Group A received Epleys maneuver and group B received Gans maneuver. DHI measures were taken 
before the maneuvers and after one week of follow-up. In both group postural restrictions were 
taught.

Results: In Epleys maneuver group shows statistically signifi cant decrease in DHI scores with p value 
of .001. In Gans maneuver group also there is statistically signifi cant decrease in DHI scores with p 
value of .001 by using paired t test. 

Conclusion : Both Epleys and Gans maneuver are equally eff ective in the treatment of BPPV. In routine 
BPPV treatment we can use Gans Maneuver and geriatric subjects are more comfortable with Gans 
maneuver. 

Keywards: Vestibular rehabilitation, BPPV, Epleys maneuver, Gans maneuver, DHI.
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INTRODUCTION 

The physiotherapists are mostly involved in 
vestibular rehabilitation. The peripheral vestibular 
disorder includes Benign Paroxysmal Positional 
Vertigo (BPPV), Menieares disease, Labyrinthitis, 
Vestibular neuritis, inner year degeneration and 
ototoxicity1. The BPPV is one of the most common 
conditions which cause the vertigo. Vertigo is defi ned 
as the illusion of moment2. BPPV is characterized by 
brief episodes of vertigo when the head is moved into 
certain positions. In BPPV subjects commonly report 
vertigo triggered by lying down, rolling over in bed, 

bending over & looking up, common situations in 
which vertigo is provoked including ge� ing out of 
bed, gardening, washing hair in shower, and going to 
the dentist or beauty parlor3. 

The BPPV occur due to the otoliths (otoconia) 
becoming dislodged from the utricle & falling in 
to the semicircular canals (SCCs). There are two 
mechanisms which explain BPPV (1) Cupulolithiasis 
(2) Canalithiasis. The fragments of outoconia break 
away & adhere to the cupula of one of the SCCs is 
called cupulolithiasis. In Canalithiasis the otoconia 
are fl oating freely in one of the SCCs4. There are 
three SCCs. Anterior, Posterior, & Horizontal, among 
all SCCs the posterior canal BPPV is very common 
because of anatomical orientation. The cause for 
BPPV is mostly unknown (idiopathic) cause, but 
may develop secondary to various disorders that 
damage the inner ear, head trauma, after mastoid 
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surgery or engage in persistent head tilt positions5. 
The BPPV can be diagnosed by Dix Hallipike 
maneuver & supine roll test. Dix Hallipike maneuver 
can identify the canal involvement depending on the 
direction of nystagmus and also considered as gold 
standard test for posterior canal BPPV. Supine roll 
test is used to diagnose the lateral (Horizontal) canal 
involvement3,6.

The medical management for BPPV is vestibular 
suppressant drugs. The physiotherapy management 
includes. Epley’s maneuver, Samont maneuver, 
Brand Daroff  exercise, Gans maneuver and Epley’s, 
Semont maneuver have been modifi ed to enable a 
patient to self treat etc6, 7. Hyperextension of neck, 
sudden rotation of neck are contraindicated for some 
patients like vertebrabasilar insuffi  ciency, neck pain, 
cervical spondylosis, back problems, etc, so the study 
was intended to know the eff ectiveness of Appley’s in 
comparison with Gan’s maneuver in BPPV.

MATERIALS & METHODS

Ethics clearance was obtained from institutional 
ethical commi� ee prior to the commencement of 
the study. Wri� en informed consent was obtained 
after fulfi llment of inclusion criteria and exclusion 
criteria from all the subjects after explaining the 
purpose of the study. The subjects were included 
from KLES Dr Prabhakar Kore Hospital and Medical 
Research Center Belgavi. Inclusion criteria were all 
the subjects with posterior canal BPPV, subjects with 
positive Dix Hallipike maneuver were included. 
Exclusion criteria were subjects with central vertigo, 
VBI, musculoskeletal problem at neck and back, 
neurological problems. The subjects were included 
in the study by convenient sampling. The 30 subject 
were randomly allocated by envelop method in to two 
groups. Group A received Epleys maneuver. Group 
B received Gans maneuver. The steps of treatment 
were as fallows. The Dix Hallpike maneuver was 
performed in the fallowing steps 

1 The subjects sits on examination table in 
long si� ing position and therapist turns the head 
horizontally to 45 degrees. (Fig.1)

2 As the examiner maintains the 45 degrees 
rotation, the patient is quickly brought straight 
back     so that the neck is extended 30 degrees beyond 
horizontal. The therapist must look for nystagmus 

and ask the patient if vertigo is being experienced. 
The patient is then slowly brought back to the starting 
position, and the other side is tested. The side that 
reproduces nystagmus and vertigo is the side that has 
benign paroxysmal positional vertigo [BPPV]. (Fig.2)

Fig.1: Dix Hallpike maneuver fi rst step    Fig.2: Dix Hallpike  maneuver    

                                      second step

 The positive Dix Hallpike maneuver subjects 
were randomly divided in to two groups. Group 
A received Epleys maneuver and group B received 
Gans maneuver  

Epleys maneuver was performed for BPPV the 
steps were as fallows 

1. The patient’s head is fi rst rotated toward the 
involved side, pictured here as the left. (Fig. 3)

2. The patient is then moved into the Hallpike-
Dix position with the aff ected left ear toward the 
ground. (Fig. 4)

3. Next, the head is rotated 180 degrees to the 
right side. It is important to maintain the 30-degree 
neck extension during this step. (Fig. 5)

4. The patient is rolled onto the right shoulder 
and (Fig. 6)

5. Slowly brought up to si� ing position, head 
still rotated to the right. (Fig. 7)

Fig. 3: Epleys maneuver step one             Fig. 4: Epleys maneuver step two

 Fig. 5: Epleys maneuver step three        Fig. 6: Epleys maneuver step four
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Fig. 7: Epleys maneuver step fi ve

Gans maneuver was performed for right side 
BPPV steps as fallows 

1 Subject seated and facing forward.  Head turned 
45° to left and placed in a side-lying position on right 
side. Otolith debris moves to center of posterior canal. 
(Fig. 8) (Fig. 9)

 2 Subjects rolled from right side to left side with 
head maintained in position 45° to left. Otolith debris 
moves to common crus. (Fig. 10)

3 Liberatory head shake: After provocation of 
symptoms elicited by Position 2, patient instructed 
to shake head side-to-side three or four times. Otolith 
debris traverses common crus. 

4 Patient is returned to primary position. Body 
brought to seated position with head turned forward 
to center position. Otolith debris enters utricle. (Fig. 
11)

Fig. 8: Gans maneuver step one Fig. 9: Gan maneuver step one  

Fig. 10: Gans maneuver step two Fig. 11: Gans maneuver step four

After both the maneuver the subjects were 
advised avoidance of neck movements for 24 hours 
and sleeping on aff ected side for 3 days. Sleeping 
supine with head elevated to 30 degree angle for fi rst 
night post treatment was advised. 

All subjects were assessed before the maneuver 
and after one week with dizziness handicap inventory 
(DHI) as outcome measure.

RESULTS

 Statistical analysis was performed by using 
SPSS Software. Analysis of various measures like 
Mean, Slandered deviation, diff erence, and level of 
signifi cance was done by Pared t test and unpaired 
t test.

 Table1: Demographic Data

Groups

Total
(mean 
age) SD Range

Male 
Female 
ratio

Side aff ected

Right Left

Epleys 
Maneuver 
(Group A)
n=15

54.5 12.32 33-70 6:9 8 7

Gans 
Maneuver
(Group B)
n=15

49.9 14.80 19-70 7:8 9 6

The demographic data of the study showed, out 
of 30 subjects recruited. 15 were in Epleys Maneuver 
group, 6 were males and 9 were female subjects. Out 
of and 15 subjects in Gans maneuver group, 7 were 
males and 8 were females. The mean total age was 
54.5 years with standard deviation 12.32 and the 
age range was between 33 to 70 in Epleys Maneuver 
group. In Gans maneuver group the total mean age 
was 49.9 years with standard deviation 14.80 and the 
age range was between 19 to 70.  Out of 15 subjects 
8 subjects right side of vestibular apparatus was 
aff ected and 7 subjects left side was aff ected in Epleys 
Maneuver group. In Gans Maneuver group 9 subjects 
right side was aff ected and 6 subjects left side was 
aff ected.
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Table 2: Pre treatment and post treatment mean scores of DHI. 

Groups Pre treatment Post treatment Diff erence t14 p

Epleys Maneuver 
Group(Group A) 60.4 ± 7.41 15.4 ± 3.41 44.9±  8.31 20.940 <.001

Gans Maneuver Group
(Group B) 58.8± 7.12 15.8 ± 2.97 42.9±8.10 20.524 <.001

t28 .603 .342 .667

P .552 .735 .510

In Epleys Maneuver group pre treatment DHI 
mean score was 60.4 ± 7.41 and post treatment mean 
score was with 15.4 ± 3.41 diff erence of 44.9± 8.31. 
When we compare between group A and group B pre 
treatment p value was.552 which was not signifi cant, 
post treatment was also not signifi cant with p value 
of .735 and diff erence was also not signifi cant with p 
value .510.  In Gans Maneuver group pre treatment 
DHI mean score was 58.8± 7.12 and post treatment 
mean score was 15.8 ± 2.97 with a diff erence of 
42.9±8.10. In group A and group B pre and post 
dizziness reduced signifi cantly with p value <001.

DISCUSSION 

This study was conducted to compare the 
eff ectiveness of Epleys maneuver and Gans maneuver 
in the treatment of BPPV. The results of the current 
study indicate that both Epleys maneuver and Gans 
Maneuver are eff ective in the treatment of posterior 
canal BPPV. In the current study  Epleys maneuver 
group mean age was 54.4 years and 49.9 years in 
Gans maneuver group, which suggests that BPPV is 
very common around the age of 50. The literature 
also says that as the age advances chance of ge� ing 
BPPV is more common. In the current study one 
time repositioning maneuvers were performed and 
analysis after one week was done. Among all the 
subjects BPPV was not clear, one in Epleys maneuver 
and two in Gans maneuver group, in all these cases 
repositioning maneuvers were done second time. The 
results of our study and Richard A Roberts (2006) 
refl ect that the Epleys and Gans maneuver are equally 
eff ective in the treatment of Posterior canal BPPV8.  In 
our study the subjects were more comfortable in Gans 
Maneuver. Similar results was obtained by Dispenza 

F, (2012) subjects with functional limitation9. 

Limititations of the study

1. Recurrence of the BPPV was not checked  

Feature scope of the study.

1. Long term follow-up of the study can be 
performed.

2. Number of se� ing in each subjects for 
repositioning maneuvers has to be considered    

CONCLUSION 

Both Epleys and Gans maneuver are equally 
eff ective in the treatment of BPPV. In routine BPPV 
treatment we can use Gans Maneuver and geriatric 
subjects are more comfortable with Gans maneuver.
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ABSTRACT

Need for the study: We all know that physiotherapy is an integral part in hemophilic   rehabilitation. 
Chronic hemophilic patients reduce their proprioception2,18 due to continuous joint bleed and muscle 
weakness. “Hilberg T, Herbsleb M, Puta C, Gabriel HH, Schramm W and Buzzard have already 
studied this in hemophilic population’s .Through my research fi nding I am trying to improve the 
proprioception of hemophilic patients using Cryokinitics.

Objectives: To  fi nd the eff ect of Cryokinitics1 in Quadriceps muscle of hemophilic patients in 
improving the proprioception2,8,18  of the knee joint.

Design: Pre-test and post-test experimental design.

Se� ing: Patients home (With the help of Kunnamkulam hemophilic chapter)

Participants: 15 patients as per inclusion criteria with age ranging from 10 to 30.

Interventions: Participants performed the Multiangle isometric Quadriceps3 exercise with in the 
available range of motion to the knee joint on side of involvement was done for 6 weeks 3 times a day 
for 3 days a week. The exercise is given in si� ing and supine lying.  The calculated’ value is compared 
with the table  ‘t’ value which confi rms the pa� ern of study.

Main outcome measures: Proprioception2 of the knee joint is measured with modifi ed universal 
goniometer. (Angle reproduction 2, 8)  Refer the picture  below(Page no:8,)

Results: The paired ‘t’ test shows that there is signifi cant improvement in the proprioception2 of the knee 
joint by giving multi angle Isometric exercises in closed kinematic chain 3pa� ern  with  Cryotherapy. 
This improves proprioception2 at 150 angle compared to 300 and 600 degree position t value.  8.01, 6.06, 
3.20 respectively with 5% level of signifi cance (P<0.05)

Conclusion: This study shows evidence of the signifi cance of proprioception2 training exercise, 
cryotherapy4 before this multiangle isometric quadriceps exercises improves knee joint 
proprioception2.

Keywords: Chronic hemophilia, JPS- Joint Position Sense, CKC- Closed Kinetic Chain Exercises, Cryotherapy, 
Proprioception2 Multiangle isometric quadriceps in closed kinematic chain pa� ern 

INTRODUCTION

Physiotherapy in hemophilia is a very relevant 
thought in our present scenario. Surveys show 
that about 1 instance in every 10,000 male births 
world wide is having hemophilia. According to 

hemophilic society of India around 75,000 5,6,people 
are hemophilic patients. Joint or muscle bleed due to 
direct damage to the tissue, joint and muscle which 
indirectly aff ect sensory receptors 2,8,18

Therefore specialized training for global 
proprioception2 would be help full in order to 

DOI Number: 10.5958/0973-5674.2016.00072.1 
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compensate for proprioceptive defi cits. (Hilberg 
T, Hersleb M, Haemophilia 2001 No.7.) Chronic 
hemophilic patients are having reduction in 
proprioception2 which will lead to further damage 
to joint structures and lead to reduced postural 
awareness18. This training will help to gain strength 
with minimum exertion with maximum stability 
to hemophilic subjects. Thus this multi angular 
isometric exercise in closed kinematic chain pa� ern 
and Cryotherapy will help the patient to gain strength 
up to certain extent there by increasing the postural 
awareness. So this will be useful for the patient in 
long term eff ect

In the developing world resources are scarce 
and factor replacement is not possible for most 
patients with joint bleeds physiotherapy is extremely 
important.10,11,. Strong muscles protect the joints 
from bleedings and are the best insurance policy for 
persons with hemophilia. 12,13,14,15

The maintenance of a fi t strong and supply body 
supports joints, lessens the risk of bleeding and 
reduces the chances of troublesome arthritis in later 
life.  13,14,. Regular exercise and activity also result in 
a reduced need for clo� ing factor concentrate and the 
need for corrective orthopedic surgery in later life.15

REVIEW OF LITERATURE 

Date Search engine Key words
No: of Articles
acquired

No: of relevant 
articles

1998-
2013

Pubmed,Biomed,
BMJ Journal. 
Journals of 
hemophilia

Chronic hemophilia
JPS-Joint Position Sense
CKC- Closed Kinetic Chain Exercises 
Cryotherapy
proprioception2

Multiangular isometric quadriceps in closed 
kinematic chain pa� ern 

38 18

AIMS AND OBJECTIVES 

Aim: To fi nd the eff ect of Cryokinitics1 in 
quadriceps muscle of hemophilic patients in 
improving the proprioception2 of the knee joint.

Objectives : 

o To study the eff ect of multi angular isometric 
exercise in closed kinetic pa� ern with cryotherapy to 
quadriceps muscle in improving the proprioception2

of knee joint in patients with chronic hemophilia. 

o To include in protocol of rehabilitation of 
hemophilic patients. 

METHODOLOGY

Study Design

Single – Group

Pre test and pos� est – experimental design

Sampling

Random sampling 

Inclusion Criteria

o Age  : 10-30 Years

o Sex  : Male

o VAS should not exceed level 2

o Chronic hemophilic Type A and B with target 
to the knee joint5

o Range of motion of knee fl exion more than 
0-700

o State  : Acute and Sub-
acute

o Mild and moderate Hemophilia5

Exclusion Criteria

o Age above 30 Years 

o Von willibrands diseases5

o Patient who is having fresh bleed (within 48 
hours)

o Other bleeding disorder

o Bilateral involvement

o Patient with pain and swelling in knee joint

o Females
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Null Hypothesis

There is no signifi cant improvement in 
proprioception2 of knee joint in hemophilic patient 
after Cryokinitics1 of quadriceps muscles.

Alternative Hypothesis 

There is signifi cant improvement in 
proprioception2 of knee joint in hemophilic patient 
after Cryokinitics1 of quadriceps muscles.

Study Method  

15 patients with chronic hemophilia selected 
and included in the study and proprioception2 is 
measured prior to treatment. Multiangular isometrics 
exercise in closed kinematic pa� ern and cryotherapy4

given and proprioception2 in reassessed.

Measurement Tool  

1.  Tool:  Goniometer with some 
modifi cation to fi x the arm.

2.  Goniometer Axis:  at the lateral condyle of 
knee joint.

3.   Fixed arm: Long axis of femur.

4.   Movable arm: Long axis of the tibia.

Technique of the study

Treatment 1

Applying cold pack to the anterior aspect of 
quadriceps muscle

Duration of application: 10 minutes

Treatment 2

The patient is instructed to do the Multiangle 
isometric with closed kinematic chain pa� ern. 
Patients are instructed to do the exercise in two 
diff erent positions. In supine lying and in si� ing. 
(Refer picture below)

In supine lying: the patient is asked to do the 
isometric quadriceps exercise in 0° with progression 
of 10° up to the available range. Their foot is 
supported at the end of bed by foot rest. 

In si� ing: Patient sits in a chair facing wall. 
Patient’s foot is place in corner of the fl oor so that heel 
lies in the fl oor and for foot lies on the wall. Patient is 
instructed to contract quadriceps isometrically with 
knee fully extended and then repeat the exercise by 

progressively increasing knee fl exion at 10°intervals. 

Measurement Technique 

To measure the proprioception2 with goniometer 
with some modifi cation, (adhesive straps to fi x the 
arm) is fi xed to the knee joint.  The goniometer is 
stock on patient’s thigh and leg with axis on knee 
joint axis laterally. Therapist then fl exes the patients 
knee fi xed with goniometer to a particular degree and 
holds it for 5 seconds and then bring back to neutral. 
Then the  patient is asked  to achieve the same range  
of  knee  fl exion  with eyes closed Both  passive  and 
active knee ranges are  noted(angle reproduction 
2,8.18)Refer picture below1 and 2 (page no:8)

Position: The patients standing   

RESULTS

 The paired’ test shows that there is signifi cant 
improvement in the proprioception of the knee joint 
by giving multi angle Isometric exercises in closed 
kinematic chain pa� ern with  Cryotherapy. This 
improves proprioception at 150 angle compared to 
300 and 600 degree position t value.  8.01, 6.06, 3.20 
respectively with 5% level of signifi cance (P<0.05).

Statistical Analysis 

Analysis was done using paired‘t’ test with 5% 
level of signifi cance.  The measurements are taken 
with the goniometer proprioception2 is measured by 
achieving passive range of motion.  The pre test value 
and post test value 150 300 600 one considered.  The 
pre-test value of fi rst day is compared with post-test 
value of 42th day for total number of samples.  The 
reading taken 1⁄2 after treatment.  The sum of diff erent 
between the values gives ΣD.

Statistical Test 
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RESULTS AND ANALYSIS WITH 
GRAPHICAL PRESENTATION 

picture 1 : PHOTOGRAPHIC ILLUSTRATION - Starting 
Position   

Picture 2: Measuring the joint proprioception2 with 
goniometer angle reproduction test8

DISCUSSION 

Hemophilia is one of the rare bleeding 
disorders.  Infusion therapy with blood products 
are benefi cial followed by intensive physiotherapy. 
Through literature shows there is reduction of 
proprioception2 in chronic hemophilic patients so 
this lack of proprioception2 leads to instability of 
joint15. Increased stress on degenerative joints. So 
proprioceptive training plays an important part. So 

physiotherapy for the rehabilitation of the  patient 
to improve gait pa� ern, stability of joint range of 
motion and proprioception. The cryotherapy prior 
to CKC isometric exercise in multiangle is found 
to increase the isometric strength thus improving 
proprioception2. In this study I have used multiangel  
exercise and Cryotherapy to increase proprioception2

in joints and produce less shear force on joint. The 
improvement in proprioception2 is calculated by 
using paired‘t’ test and pre  test and post test values 
at 150 300 600 were calculated.    Statistics: The paired 
t test shows that there is signifi cant improvement in 
the proprioception2 of the knee joint.  By Cryokinitics1

proprioception2 improve at 150 angle compared to 300

and 600 position t value 8.01, 6.06, 3.20 respectively 
5% level of signifi cance16

LIMITATIONS AND SUGGESTIONS 

o Study the long term eff ect on proprioception2 after 
termination of exercises.

o Further study has to done with larger population.

o The study should have control group.

o This was a short term study it is   there  fore 
necessary to do a long term study to make the 
result more valid.

o The study should be conducted with severe type 
hemophilic also.

o This study should be done with normal 
individual’s athletics and age matched controls.

o Further study can be done with electronic 
goniometer for accurate measurement.

o The exclusion criteria for the selection of samples 
should be related for further generalization.

SUMMARY AND CONCLUSION 

o Hemophilia is a bleeding disorder due to 
defi ciency of clo� ing factors and proprioception2 is 
reduced in this patients.

o This loss of proprioception2 lead to further 
degeneration in other joints and increases the stress 
on joint which lead to damage to joint.

o To summarize proprioceptive training 
cryotherapy is applied prior to exercise so blood 
circulation will reduce to that point followed by CKC 
multi angular isometrics are performed.  In order to 
investigate this claim, a prospective randomized study 
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using goniometer as a measurement tool.  Exercises 
performed for duration of 6 weeks 15 randomly 
selected patients with chronic hemophilia cure given 
with Cryokinitics1 to improve proprioception. The 
variables were recorded on fi rst day and end of 6 
week.

o On the 42th day fi nishing exercises 
proprioception2 was measured 1⁄2 an hour after 
exercise session.
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Group Therapy vs Individual Therapy Post Lower 
Segment Caesarean Section: Preferred Mode of Exercising
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ABSTRACT

Background: LSCS is an assisted delivery which can have potential health care impact on the woman. 
Exercising in the post natal period can help the woman regain functioning abilities earlier. However, 
preference of group exercises in the post natal period is still being explored.

Method: 100 women were conveniently selected to undergo group therapy and individual therapy. 
They were randomly assigned to group therapy and individual therapy on the fi rst day. They crossed 
over to the other treatment form on the second day. Prior to starting the treatment and after completion 
of two days of treatment, the women fi lled out a questionnaire which asked for pain levels, their 
preferred method of exercising and the reason for their preference. The Mann-Whitney U Test was 
used to compare pain levels pre and post the intervention. The preferences were documented in a 
descriptive manner.

Results: Two-tailed p-value for pain levels was <0.000, which is very signifi cant. 60% of the women 
preferred performing exercises in a group with 40% preferring individual exercises.

Conclusion: Group therapy was the preferred mode of exercise

Clinical Implication: Group exercises are preferred over individual treatment.

Keywords: group therapy, LSCS, preference, mode of exercise.
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INTRODUCTION

Lower segment caesarean section is an assisted 
delivery made use of either when the woman or child 
are at risk or on request by the woman.(1) This is a 
period where the woman faces pain and discomfort 
due to sutures, low back pain, pelvic fl oor muscle 
weakness and improper posture.(1)

The physiotherapist plays an important role in 
this period to help the woman regain her functioning 
by targeting various systems, thus ameliorating 
problems faced by the woman. Identifi ed exercises in 
the post natal period include Kegel’s or pelvic fl oor 

exercises, posture correction exercises, breathing, 
limb strengthening and core stability exercises.(2,3,4) 

These exercises can be administered in a group or 
individually to each person.(2,3,4)

When administering therapy to an individual, 
the therapist can monitor and modify the exercise 
protocol as and when required, more a� ention is paid 
to the manner in which exercises are carried out and 
the rehabilitation process can be accelerated.(5)

Various reasons have been put forward for 
exercising in a group. Pu� ing the responsibility 
of their exercises on the women, making them 
concentrate on their needs, using their competitive 
spirit in a healthy manner are a few of the reasons.(5)

According to Nane� e Mutrie, Anne Campbell et al(6), 
exercising in a group also has a positive impact on 
the psychological function of an individual. Along 
with this, researchers have been trying to identify if 
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exercising in a group can improve quality of life.(7)

There have been studies to research eff ect of group 
exercises on cancer survivors, hemiplegics (7) and 
ankylosing spondylitis.(8) However, few researchers 
have discussed the eff ect of group exercises on women 
undergoing LSCS. As we found very li� le literature 
on group exercises in the post natal period, we felt the 
need to fi rst identify if the women themselves would 
prefer to exercise in groups. Thus, this study was 
undertaken with the aim to fi nd out the preference of 
the women to group or individual exercises.

MATERIALS & METHODS

After obtaining an institution level ethical 
clearance, 100 women, were conveniently selected as 
participants to undergo this study. They had to be in-
patients and post LSCS at the time of the study. Any 
female delivering vaginally or with any medical or 
surgical complications was excluded.

Participants for the study were chosen from the 
postnatal ward of a tertiary care hospital. Women 
in the ward were approached and explained the 
procedure of the study and informed consent was 
obtained from them if they agreed to participate in 
the study.

For the fi rst day of exercises, the participants 
were randomly assigned to a group or were 
given individual therapy. A group consisted of 5 
participants each. For the second day, the participants 
in the group were split up and were given individual 
therapy, whereas the participants who had received 
individual therapy were clubbed together for group 
exercises, again with 5 participants per group.

A set of exercises, which included pelvic fl oor, 
breathing and scapular se� ing exercises, was 
administered to the participants. The total treatment 
time, irrespective of group or individual, was 
approximately 15-20 minutes.

Each participant was asked to fi ll up a 
questionnaire before starting the protocol and 
on completing both the days of the protocol. The 
questionnaire asked for the level of pain on NRS. 
The questionnaire fi lled out after the protocol’s 
termination also asked the preferred mode of 
exercising; viz. group or individual, followed by the 
reason for the participant’s choice.

Descriptive statistics were used to describe the 
preferred mode of exercises. The pain scores were 
compared using the Mann-Whitney U test as these 
scores are considered qualitative data. The test was 
run using Graphpad.

RESULTS

Most of the participants (67%) were between the 
age group of 21 to 23. 40% were giving birth for the 
second time, with 37% being primigravida and 23% 
being multipara. 60% preferred exercising in a group, 
the remaining preferring individual exercises (Figure 
1). On comparing pain levels before and after the 
protocol, a signifi cant reduction was found in pain 
(mean pre-exercise score 6.35 +/- 0.9679, mean post 
exercise score 3.22 +/- 0.8478, p-value < 0.0001) (Table 
1).

DISCUSSION

LSCS was chosen as the population as these 
women have to deal with suture site pain, low 
back pain post anaesthesia, pelvic fl oor weakness, 
discomfort and diffi  culty in movements due to suture 
pain and postural deviations due to pain.(2) These 
women might consider LSCS as a major deterrent in 
the resumption of normal daily activities and hence 
may experience ill-eff ects like stiff ness and early 
fatigue due to this. Also, a reason to consider this 
population was that these women have a lengthier 
stay in the hospital as compared to women who 
deliver normally.(9)

Exercises which are given to improve venous 
return (ankle-toe movements), increase pelvic fl oor 
strength (Kegel’s / pelvic fl oor exercises), reduce 
neck and upper back pain (scapular se� ing exercises) 
and improve breathing pa� ern (diaphragmatic 
breathing) were preferred in the intervention. These 
exercises are easy to explain and demonstrate. 
Also, they are considered important exercises to be 
taught immediately after delivery. Along with these 
exercises, ergonomics were also taught to the women, 
especially to educate them for their daily activities.

The younger age group (21 to 23) seen in this 
study is probably a response to the society’s tradition 
of marrying off  girls once they turn 18. This could also 
probably explain the multiparous nature (73% were 
giving birth for the second or more times) of most of 
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the subjects.

Most of the responses showed a preference to 
group therapy (60%). This preference could refl ect 
on the woman’s need to identify with other women 
in a similar condition to hers(10), not unlike cancer 
survivors.(6,7) This need to identify with people in 
similar situations to oneself can also be a refl ection 
on individuals trying to belong to a community. As 
participants of a community, they might, hence, feel 
more connected to their health condition and accept 
it be� er.

Another reason for preferring group therapy 
could be the female’s preference to not exercise 
alone.(10) Though this does not translate to having a 
preference to exercise in a group, seeing other women 
who are performing the same exercises could have 
been a positive reinforcer to prefer group exercises 
for most of the women.

In this study, a predominant feature of performing 
group exercises was found to be the encouragement 
and stimulation the women themselves were giving 
their group-mates. This was put forth as another 
reason for preferring group exercises over individual 
exercises by many. This method of reinforcing the 
exercises that had been taught not only helped the 
women to perform them be� er, but also showed 
an ability to recall the exercises appropriately. 
Anecdotally, the women also reported that they relied 
on each other to remember an exercise and perform 
it correctly. A cohesive behavior could explain this 
fi nding.(10,11) The women knew they were working 
towards a common goal and hence were helping each 
other a� ain that goal.

Though most of the subjects preferred group 
exercises, 40% preferred exercising alone. A 
perception of having be� er learning through 
individual a� ention seemed to be the predominant 
reason for this fi nding.

Exercising individually under the supervision of 
a therapist can help the therapist to identify normal 
and abnormal movement pa� erns in the patient.(12) 
This can be immediately remedied(12) and hence can 
give the perception of being a be� er option to the 
patient. Also, the ability to change or modify exercises 
immediately is the main advantage of individual 
therapy.(5,12)

One limitation of this study is that the sample 
was from a predominantly low socioeconomic status. 
Prior to generalizing these results, a larger sample 
including women from all socioeconomic strata needs 
to be taken.

This study draws a� ention to the fact that post-
natal women could prefer exercising in a group. 
Considering the benefi cial eff ects of this mode of 
exercise in the postnatal period, the therapist should 
promote group therapy and based on the convenience 
or choice of the therapist, group or individual 
exercises should be provided to the woman.

Table 1: Table showing results for the Mann-
Whitney U test.

Parameter Pre-Exercise 
pain on NRS

Post exercise 
pain on NRS

Diff e-
rence

Mean 6.35 3.22 3.13

Std.Dev 0.9679 0.8478 0.1201

Mann-Whitney U test p-value<0.0001 (extremely 
signifi cant)

Fig. 1: Figure showing treatment preference of patients.

CONCLUSION

Group therapy was preferred over individual 
therapy. Study with a larger sample needs to be 
conducted prior to generalizing results.

Ethical Clearance: Institution level.

Sources of Funding support: None declared.

Confl ict of Interest: None declared.



4      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      5

Acknowledgement: Nil

REFERENCES

1. Du� a D.C. Textbook of Obstetrics. 6th ed., 2004, 
New Central Book Agency(p) Ltd.

2. Ruth Sapsford. Women’s Health: A Textbook 
for Physiotherapists. 1st edition, 1997, Bailliere 
Tindall.

3. Margaret Polden and Jill Mantle. Physiotherapy 
in Obstetrics and Gynaecology. 1st Indian edition, 
1994, Jaypee Brothers Medical Publishers (P) 
Ltd., New Delhi.

4. Jill Mantle, Jeane� e Haslam, Sue Barton. 
Physiotherapy in Obstetrics and Gynaecology. 
2nd edition,2005, Bu� erworth-Heinemann, 
Edinburgh.

5. M. Dena Gardiner. The Principles of Exercise 
Therapy. 4th edition, 2000, CBS Publishers and 
Distributors, New Delhi.

6. Mutrie N, Campbell AM et al. Benefi ts of 
supervised group exercise programme for 
women being treated for early stage breast 
cancer: pragmatic randomized controlled 
trial. BMJ. doi:10.1136/bmj.39094.648553.AE 
(published 16 February 2007)

7. Floyd A, Moyer A. Group vs. individual exercise 
intervention for women with breast cancer: a 
meta-analysis. Health Psycho. Rev. 2009 May 1; 
4(1):22-41. doi:10.1080/17437190903384291.

8. Dagfi nrud H, Hagen KB, Kvein TK. 
Physiotherapy intervention for ankylosing 
spondylitis (Review). The Cochrane Library. 
2008, Issue 1.

9. Chan A, Sco�  J, Nguyen A, Green P. Pregnancy 
Outcome in Australia. Pregnancy Outcome Unit, 
Epidemiology Branch, Department of Human 
Services, Adelaide. Published November 2003, 
ISSN 0819-3835.

10. Burke SM, Carron AV, Shapco�  KM. Cohesion 
in exercise groups: an overview, International 
Review of Sport and Exercise Psychology. 1:2, 
107-123, doi:10.1080/1750984802227065.

11. May AM, Duivenvoorden HJ et al. The eff ect 
of group cohesion on rehabilitation outcome in 
cancer survivors. Psycho-oncology. 2008, 17:917-
925. doi: 10.1002/pon.1308.

12. Kisner C, Colby L. Therapeutic Exercises: 
Foundations and Techniques. 4th ed. 2002. F.A. 
Davis Company. Philadelphia.



4      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2             

Infl uence of Lower Body Flexibility on RSA and 
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ABSTRACT 

Purpose: The purpose of the study is to examine the infl uence of lower body fl exibility on RSA and 
COD in normal healthy individuals.

Objective: This  study is to examine the infl uence of lower body fl exibility on sprint  and agility in 
normal healthy individuals. 

Methods: It is a pre-post test experimental design type of study with a sample size of 25 male 
individuals.

 Results: Karl Pearson’s correlation coeffi  cients were used to analyze the relationship between lower 
body fl exibility on RSA and COD. The ICC P< 0.05 shows high correlation.

Discussion: The results of the present study seems to agree that there is infl uence of lower body 
fl exibility on sprint and agility performance.

Taylor Tollison, (2000) stated dynamic fl exibility increases core temperature, muscle temperature, 
elongates the muscles, stimulates the nervous system and helps decrease the chance of injury. 

Flexibility is the fundamental modality for common  daily motor activity . Training for fl exibility is 
widely recommended for those who wish to a� ain good fi tness levels and the be� er quality of life.

Conclusion: Conclusion of the study is that there is a strong infl uence of fl exibility on RSA and COD. 

Keywords: RSA- Repeated Sprint Ability, COD- Change of direction. 

INTRODUCTION 

Flexibility is the ability of a muscle to lengthen, 
allowing one joint or more than one joint in a series 
to move through a range of motion.Good fl exibility 
is known to bring positive benefi ts in the muscles 
and joints. It aids with injury prevention, helps to 
minimize muscle soreness, and improves effi  ciency 
in all physical activities. Increasing fl exibility can also 
improve quality of life and functional independence. 
It has been defi ned as “intrinsic property of body 
tissue,which determines the range of motion 
achievable without injury at a joint or group of 
joints”1

Static fl exibility is a linear or angular measurement 
of actual limits of motion in joints or complex of joints.2 

Dynamic fl exibility refer to increase in resistancewith 
muscle elongation for a given range range of motion 
and can be quantifi ed in term of stiff ness.3

It further aids in the elasticity of the muscles 
and provides a wider range of motion in the joints. 
It provides ease in body movements and everyday 
activities It is believed that their use will enhance 
subsequent performance reduce the risk of injury and 
alleviate muscle soreness symptoms.

The benefi ts of pre-exercise muscle stretching 
have been recently questioned after reports of 
signifi cant post stretch reductions in force and 
power production. A growing body of research 
has highlighted a detrimental eff ect of muscle 
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stretching on maximal muscular performance, 
with some authors specifi cally examining stretch-
induced force defi cits in an a� empt to identify the 
possible mechanical, physiological, and neurological 
mechanisms underpinning these changes in force .

There were no much evidence found based on the 
infl uence of lower body fl exibility on repeated sprint 
ability   and change of direction in normal healthy 
individuals. 

METHODOLOGY

Study design :  Correlation study

Study type :  Pre -Post Test Experimental Design

Sample size  :  30

Sampling method :  Convenient sampling

Se� ings: Department of Physiotherapy, SRM 
College of Physiotherapy, SRM University

Study Duration : One Day

PROCEDURE 

All the samples were clearly explained about 
the study and an informed consent was obtained 

from them. The total number of sample size was 30 
males. All the participants were examined by forward 
lunge test and active knee extension. Angle of knee 
was noted down. Participants with 5- 15 degree are 
included in the study.

The sit-and reach test was used as a measure 
of hamstring fl exibility. This test was performed 
immediately before the aerobic warm up and post-
repeated sprint ability and change of direction test.

Depending on the fl exibility tests result the 
participants were divided into two groups i.e group 
A  and group B. Then aerobic warm up of 5 minutes 
is given to the participants of each group, then the  
participants were asked to perform repeated sprint 
ability and change of direction test with a 2 minute of 
rest period between the two tests . 

Figure 1. fl ow chart briefi ng the procedure and 
inclusion and exclusion criteria.

Data analysis was done with IBM SPSS version 
17

    TEST USED: Karl Pearson correlation co 
effi  cient with 95% of CI 

RESULT 

 Karl Pearson’s correlation coeffi  cients were 
used to analyze the relationship between lower body 
fl exibility on RSA and COD. The ICC P< 0.05 shows 
high correlation.

DISCUSSION

The results of the present study seems to agree 
that there is infl uence of lower body fl exibility on 
sprint and agility performance .

Taylor Tollison, (2000) stated dynamic fl exibility 
increases core temperature, muscle temperature, 
elongates the muscles, stimulates the nervous system 
and helps decrease the chance of injury 11. 

Flexibility is the fundamental modality for 
common  daily motor activity .Training for fl exibility 
is widely recommended for those who wish to a� ain 
good fi tness levels and the be� er quality of life.

Many authors have quoted that muscle having 
optimal length is important to produce maximal 
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muscle work without injury. According to this 
study whoever had good fl exibility showed a fair 
agility performance. This study results shows a 
correlation with various researchers among which 
“Antony et al(2012) had done a level one evidence  
systematic review on acute stretch on maximal 
muscle performance and he concluded that stretching 
before exercise is important for maximal muscle 
performance 21. 

Jonathan et al (2010) have done a study on 
infl uence of pre-exercise stretching on force 
production and he concluded that the pre-exercise 
stretching on force production must be considered 
for improved performance potential 24. 

Hence our study result suggest that fl exibility 
may have infl uence on the muscle performance. 

CONCLUSION 

The study concluded that the lower body 
fl exibility has a moderate infl uence on sprint and 
agility performance on normal individuals. 

Recommendation: To further pursue a similar 
study with a  large sample.
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ABSTRACT

Background: Mini mental state examination (MMSE) is a brief neuropsychological screening tool that 
provides a quantitative assessment of cognitive impairment. In stroke patients it is widely used in 
early and late stages. Level of education and sociocultural background can aff ect diagnosis of cognitive 
impairment. In Indian population these may be the main limitations apart from economical aspect of 
MMSE purchase. In this narrative review we intend to look at the factors that may limit the use of this 
scale in Indian population with an emphasis to south Indians including the reasons behind limited use 
of Tamil version of MMSE.

Methodology: Literature was searched for past 25 years, including terms Mini mental state 
examination, cerebrovascular accident,Cognition, CVA, stroke, brain injury, India, Tamil. Search was 
done in Pubmed, Embase, Cinhal, and Google Scholar. Cross references were retrieved. Studies using 
MMSE in Indian population, MMSE in stroke, studies with Tamil version of MMSE were considered 
for analysis.

Results: 12 studies meeting inclusion criteria were selected and they show that MMSE is used for 
assessment of cognitive impairment in stroke patients in India though there are too many limitations. 
It had a limited use as a diagnostic tool for cognitive impairment in south India and was barely used 
in Tamil Nadu. MMSE1 and MMSE2 require purchase. Few authors translated the MMSE1 scale into 
local languages to be overcome the linguistic barrier. In south Indian population only English version 
has been preferred, though Tamil version is available.

Conclusion: Studies evaluating cognitive impairment using MMSE in south Indian population were 
few in number. Studies which included south Indian population did not use Tamil version. Justifi cation 
for not using tamil version of MMSE couldn’t be identifi ed. We propose use of tamil version of MMSE 
in South Indian population in view of dearth in literature and cultural implication during cognitive 
evaluation. 

Keywords: Mini Mental State Examination, Stroke, Cognition, Rehabilitation, South Indian population.

INTRODUCTION

Mini mental status examination (MMSE) was 
designed by Folstein in 1975 for the diagnosis of 
dementia and cognitive function. It is frequently 
used in the diagnosis of cognitive function in stroke 
and, traumatic brain injury. It is a brief tool to 
administer. The main problem observed during the 
use of MMSE in stroke population is false positive 
scores obtained when the patient is either aphasic or 
has right hemiplegia with right being dominant side. 

Other limitations identifi ed were the sociocultural 
background, literacy level, age and the linguistic 
barrier1,2. The literacy level is perceived as a major 
limitation in using this scale3. In India literacy level 
is considered as a major barrier, as majority of rural 
population has poor literacy level. This issue limits the 
use of the scale in rural population which forms major 
proportion of stroke survivors. MMSE was translated 
into many Indian languages to overcome the linguistic 
problem. The translation includes Hindi, Kannada, 
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Marathi, Malayalam, Bharmour, Tamil and Telugu. 
During the translations sociocultural issues were 
considered for adaptability 4.MMSE was modifi ed and 
another version was designed as MMSE 2 to improve 
its application. This version was not translated in 
many Indian languages. The scale which was free to 
use some time before, is now under the licence of PAR 
(Psychological Reassessment Resources Inc). This 
adds limitation to its use by adding economical aspect 
to the scale. Though sources state that Tamil version is 
available, we felt it was not commonly used in South 
India, where Tamil is one of the major languages. We 
wanted to search the literature to identify problems 
noted while using MMSE in Indian stroke survivors, 
and limitations for using Tamil version of MMSE. We 
extended our search to identify common problems 
identifi ed while using MMSE in stroke survivors as 
we felt usage of the scale in its original form is limited 
in this population, compared to other areas of its 
use. At the end of this narrative review we wanted 
to list the common limitations for usage of MMSE in 
stroke survivors, problems identifi ed in application 
of translated version in Indian context, and reasons 
behind limited use of Tamil version of MMSE.

METHODOLOGY

 Literature search was done for past 25years. 
Search was made with key words “MMSE”, 
“Mini Mental State Examination”, “Indian stroke 
population”, “Stroke” , “Cognition” with Boolean 
word “AND”. Studies using MMSE in Stroke 

population were considered for inclusions. Databases 
used were Pubmed, Embase, Cinhal, and Google 
Scholar were used. Cross references from the studies 
were screened for inclusion. Studies with MMSE 
tested on stroke patients were included for analysis. 

RESULTS

In the search for the past 25 years of literature, 14 
studies related to use of MMSE in stroke population 
in foreign countries (Table 1) and 12 studies from 
Indian population meeting the inclusion criteria 
were identifi ed (Table 2). Many authors have 
used MMSE scale as an outcome measure for 
cognitive assessment. In Non Indian studies MMSE 
was validated for assessment of cognition and 
was proved to be insensitive in diagnosing mild 
cognitive impairment. Few studies have concluded 
that it cannot be used as a diagnostic tool 5–7. Such 
validation was lacking in India. In general problems 
encountered with application include, frontal lobe 
dysfunction with visuospatial dysfunction, aphasic 
patients and patients with right hemiplegia with 
right being their dominant side. In these patients 
applicability of all components restricted due to 
other neurological fi ndings. Other limitations being 
socioeconomic status, literacy level, linguistic barrier 
and age. Though Tamil version was reported as 
available, literature search did not reveal studies 
using Tamil version. In studies identifi ed from South 
India, English version was used. Tamil version did 
not fi nd a place in these literatures.

Table 1: MMSE in Foreign population

Sl.No Author name with year Number of stroke patients MMSE version used
1 Tatemichi, Desmond, Stem, & Paik,1994 8 227 MMSE*
2 Blake, 2002 6 112 MMSE*
3 Nys et al., 2005 5 34 MMSE*
4 Appelros & Andersson, 20069 160 MMSE*
5 Fure, Bruun Wyller, Engedal, & Thommessen, 2006 10 71 MMSE*
6 Cao, Ferrari, Patella, Marra, & Rasura, 2007 11 40 MMSE*
7 Paker, Buðdaycý, Tekdöþ, Kaya, & Dere, 2010 12 52 MMSE*
8 YanHong Dong, Vijay Kumar Sharma, 2010 13 100 MMSE*

9 Bour, Rasquin, Boreas, Limburg, & Verhey, 2010 14 194 MMSE*
10 Wagle et al., 201115 163 MMSE*
11 Godefroy et al., 2011 16 95 MMSE*
12 Sarah T Pendlebury et al., 2011 17 100 MMSE*
13 S T Pendlebury et al., 2012 18 207 MMSE*
14 Feng, Chong, Lim, & Ng, 2012 19 121 Modifi ed MMSE

*- version and language was not mentioned, assumed to be English.
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Table 2: MMSE in Indian population

Sl.No Author name with year Number of 
stroke patients MMSE version used

1 Mary Ganguli and Graham 
Ratcliff , 1995 4

100
MMSE Hindi version (HMSE)

2 Nagaraja, 1998 20 50 MMSE*

3 Chandra et al., 1998 21 388 HMSE (Hindi Mental State Exam)

4 Mathuranath et al., 2007 3 519 M-MMSE(Malayalam version)

5 Ng, Niti, Chiam, & Kua, 2007 22 1092 MMSE* scores among Chinese, Indians 
and Malayalam

6 Nainky Bhalla 2010 23 18 MMSE*
7 Suvarna Ganvir 2010 24 58 MMSE*
8 Sundar & Adwani, 2010 25 164 MMSE*  
9 Dong et al., 2012 26 300 MMSE*

10 Mukhopadhyay, Sundar, 
Adwani, & Pandit, 2012 27 1726 MMSE*

11 Razdan, Pandita, & Raina, 2013 28 73 MMSE*

12 Tenneti V.D. Sasisekhar, 
Madhavi Kodali, 2013 29 113 MMSE*

*- version and language was not mentioned, 
assumed to be English.

DISCUSSION

We did not fi nd studies using Tamil version of 
MMSE in South Indian population, however studies 
were found using English version of MMSE in this 
population. Authors of these studies did not mention 
or rationalised the non selection of Tamil version 
of MMSE. In general MMSE was reported as less 
sensitive measure for cognitive impairment in stroke 
survivors. Though translations have been reported 
in various languages, studies related to the validity 
were unclear. The MMSE which was free to use scale 
earlier has become a licensed property. 

The common issues encountered while 
administering MMSE in mild sub acute stroke 
patients is that, MMSE scale may not be measuring 
a unidimensional construct. Nys et al (2005)5 states 
that MMSE is not good enough to detect cognitive 
impairment in stroke patients. Measures like clock 
drawing test were found to be more sensitive in 
assessing the cognitive impairment than MMSE 
in patients with traumatic brain injury. In stroke 

population Montreal Cognitive Assessment (MoCA) 
was found to be more sensitive and moderately 
specifi c when compared to MMSE8. MoCA was 
found to be more reliable measure for assessing 
patients with mild cognitive impairment than 
MMSE30. MMSE when compared to MoCA had more 
marked ceiling eff ect9. Blake stated that post stroke 
MMSE is not useful in assessing memory problems 
or overall cognitive impairment6. Task force for 
Stroke (Stroke EDGE) and traumatic brain injury 
(TBI EDGE) of Neurology section of the American 
Physical Therapy Association’s did not recommend 
MMSE (American Physical therapy association 2011-
13). It was criticized to have very low reliability with 
too many easy items, too many cut off  points and lack 
of standardized scores. MMSE being the most widely 
and commonly used cognitive screening test was not 
recommended, but it was still used and translations 
and modifi cations of this scale are done which are 
unavailable 31.

In translated versions certain cognitive functions 
like orientation to time, copying task remain diffi  cult 
to test adequately in this rural population. Even in the 
translated versions literacy level of the patient had 
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an infl uence on scoring with educated individuals 
obtaining higher test scores 4. The problems identifi ed 
with Hindi version administration is expected in 
other Indian language version also, as similarities are 
expected in sociocultural aspects of India. 

The sources state that MMSE is now revised 
as MMSE 2, considering few application related 
issues it was revised with the goals to standardize 
its administration particularly translations, provide 
a briefer version for rapid assessment and to make 
it more sensitive for subcortical dementia and to 
avoid ceiling eff ect. It was stated that MMSE 2 is 
advantageous over MMSE 1. Though the version was 
improvised with features for improving applicability, 
absence of translation in many languages including 
Tamil, and cost of the tool will limit its use in all the 
clinical set up. 

CONCLUSION

We conclude that though MMSE is being in use 
for a very long period, issues with its psychometric 
properties, limitations by language, sociocultural 
variations limited its use in clinical practice. Its use 
in stroke population is restricted due to its lack of 
sensitivity for minimal cognitive impairment. We felt 
though resources state diff erent language versions 
are available, their utility is not clear including Tamil 
version. We suggest being a simple tool, validation of 
diff erent language versions will improve the clinical 
utility. Its usage in south Indian stroke population 
depends on the validity of Tamil version of MMSE, 
which we could not conclude with this review. 
MMSE 2 may improve the issues with psychometric 
properties.
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ABSTRACT

Background:- Lung Cancer has high mortality rate, in India the survival rate is 12-14% for NSCLC 
and 2-3% for SCLC. Exercises are least considered in these type of diseases. Therefore this review 
was conducted to see the eff ect of exercise training in subjective and objective outcome in lung cancer 
patients. 

Search methods:- We searched the articles from 2008 till May 2014 using the Cochrane database, 
PubMed; EMBASE; SciELO; and PEDro. Total of 8 articles were included in this review.

Results:- Objectively, the 6MWT, VO2max and BODE index showed 24.59metres, 2.8 ml/kg/min and 
1.07 unit of improvement respectively. However, FEV1 showed minimal change in prospective studies, 
with mean of 0.72 li� res. Other objectives, UULET and Endurance Testing showed signifi cant change 
post ET (p<0.01). Subjectively, the HAD (Depression), Lung Cancer Subscale (LCS), MRC grading, 
Quality of Life Index, VAS and Borg’s scale improved following PR. However, in Short Form 36, McGill 
Pain Questionnaire, St. George Respiratory Questionnaire, HAD (Anxiety) and FACT-L showed 
insignifi cant results. 

Conclusion:- There is a marked improvement in exercise tolerance as seen objectively, however not all 
subjective outcomes gave signifi cant results except dyspnea, which showed signifi cant improvement 
following Exercise training.

Keywords:- Lung Cancer, Exercise training (ET), Exercise Tolerance, Dyspnea.

BACKGROUND

Although thoracoscopic surgery for lung cancer 
has been gaining ground rapidly over the last decades, 
in many patients thoracotomy is still performed. 
Post thoracotomy there is a marked deterioration 
of existing preoperative parameters, like physical, 
social, and mental state and thoracic pain[1]. Amongst 
cancer, lung cancer is most frequently diagnosed with 
high mortality rate[2]. Lung cancer are of two types 
Small-Cell Lung Carcinoma (SCLC) and Non-Small 

Cell Lung Carcinoma (NSCLC). In India Lung cancer 
was initially thought to be extremely rare [3], however, 
incidence rates for Lung Cancer in Indian populations 
is 7.4 to 13.1 per 100,000 in males and 3.9 to 5.8 per 
100,000 in females, and fi ve year survival rate of 12-
14% for NSCLC and 2-3% for SCLC has been reported 
[4,5,6]. Males are aff ected more than females which is 
3.5:1 [7]. 

Almost 2/3rd males and 1/2 females with newly 
diagnosed primary lung cancer suff ers from chronic 
obstructive pulmonary disease (COPD) [8,9]. Pre-
existence of COPD adds a considerable risk for 
perioperative pulmonary complications and can 
seriously damages lung function which results in 
delay in operation [10-13]. 

Pulmonary rehabilitation (PR) delivered to 
patients suff ering from obstructive and restrictive 
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type of lung conditions. As per ERS and ATS 
guidelines, the comprehensive intervention of PR 
includes exercise training (ET), self-management 
education, smoking cessation, nutritional and 
psycho-social support [14]. ET signifi cantly reduces 
postoperative pulmonary complications, hospital 
admissions, exacerbations and dyspnoea [15-17]. 
The majority of patients undergoing surgery for 
lung cancer (73% of men and 53% of women) have 
COPD[8]. Lung resection surgery for cancer could be 
considered as an irreversible exacerbation of COPD; 
hence, exercise programme in this group of patients 
may have signifi cant clinical benefi ts. In India, eff ect 
of ET has been arrested in lung cancer, hence this 
review was done to see the subjective and objective 
change in lung cancer post to ET.

METHODS

Types of studies

We searched the article from 2008 till May 2014 

using the Cochrane database, PubMed; EMBASE; 
SciELO (The Scientifi c Electronic Library Online); 
and PEDro (Physiotherapy Evidence Database). The 
studies that had pre and post data recorded and 
analysed statistically were included in this review.

Types of outcome measures

• Subjective Outcomes which detects 
perception of patient and gave quantitative outcome.

• Objective Outcomes which Includes 6 MWT, 
Spirometry, Muscle strength, VO2 max and BODE 
index etc. which gave quantitative outcome measures 
of ET.

Study selection

After evaluating above aspects, we searched 
total of 897 articles, and after removing duplicates 
and carefully segregating the articles we reviewed 8 
publications.

Table 1.: Characteristics of studies included

Author Study Design Participants Interventions Outcome measures

Antonio Bobbio 
et al 2008

Prospective 
observational 
study

N=12 Before and after 4 weeks of ET. PFT and C-PET (Vo2 max)

Jennifer S. 
Temel et al 2009

Prospective 
study N=25 ET pre and post to cancer therapy for the 

period of 8 weeks.

Functional Assessment of 
Cancer therapy (FACT), 
HADS, 6 MWT, Muscle 
strength

Georg P. Gla� ki 
et al 2012

Retrospective 
study

N=47 
(30Males, 
17Females)

ET was administered pre and post to 
cancer therapy.

PFT, BODE, 6 MWT and 
MRC 

Jos A. Stigt et al
2013

Randomised 
control trials

N=49 
Control= 26, 
active= 23

Control- Usual care including pain 
medication, Physiotherapy and social 
worker referrals                                          
    Active- ET twice weekly for 12 weeks 
with 1 year follow-up

SGRQ, 6 MWT, SF36, Mcgill 
pain questionnaire, PFT

AmyBradleya 
et al
2013

Randomised 
control trials

Intervention=58, 
standard care=306

Intervention- A� ended ET thrice a 
week.                                            Control- 
Received standard care 

PFT, 6 MWT

Natasa Mujovic 
et al 2014

Prospective 
single group 
study

N=83 ET given at 4 to 5 days per week for 2 to 
4 weeks with aerosol therapy.

6 MWT, PFT, Borg scale 
and VAS scale

Amy J Hoff man 
et al 2014 Pilot study N=5 (2Males & 

3Females)
ET was given before and after 
thoracotomy, for the period of 16 weeks.

6 MWT, SF36 and Quality 
of life Index(QOI)

Maria Tereza et 
al 2014

Randomised 
control trials

N=24 (12-PR,12-
CPT)

12 Patients underwent ET and, 12 for 
chest physiotherapy (CPT) for the period 
of 4 weeks.

Endurance testing, PFT, 
Unsupported upper limb 
exercise test (UULET), 6 
MWT, SF 36, and HADS 
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RESULTS

Objective Outcomes

6 Minute Walk Test:

6 MWT has been widely used for outcome 
measures, which detects functional capacity of an 
individual [18]. Highest improvement found was 
81 metres (Amy J Hoff man et al), however it did 
not have large sample size, but other study (Maria 
Tereza et al) showed reduction by 86 metres resulting 
in deterioration of functional capacity which was 
randomised between PR and CPT. On an average, an 
overall improvement was 24.59 metres from selected 
studies given in table. 1, however traditional change 
of 54 metres is considered signifi cant for chronic 
lung disease [19]. While comparing improvement 
with traditional change in 6 MWT only two studies 
(Natasa Mujovic et al & Amy J Hoff man et al) reached 
that level of improvement that is 56 and 81 metres 
respectively.

Graph 1:- Change in 6 MWT 

Forced Expiratory Volume in one second:

Forced Expiratory Volume in one second (FEV1) 
is a gold standard for detecting obstruction [20]. Two 
randomised study used FEV1 as their outcome for 
rehabilitation, out of which one study (Amy Bradley 
et al) had 0.66 li� res of improvement, however second 
study (Jos a Stigt et al) found deterioration in FEV1  (-
0.44), but both were statistically insignifi cant (p>0.01). 
Other non-randomised trials on rehabilitation showed 
signifi cant improvement that was 0.4 and 0.1 (Natasa 
Mujovic et al & Georg P Gla� ki et al respectively) 
with p<0.01. Mean change was 0.72 li� res.

Graph 2:- Change in FEV1 

Other Objective outcomes:

VO2 max determines the maximum oxygen 
uptake by the body, but it has been expensive. One 
study (Antonnio Bobbio et al) used this parameter 
post rehabilitation which showed signifi cant 
improvement 2.8 ml/kg/min with p<0.01. Comparing 
diff erent muscle group strength, (Jenifer Temel et al) 
only elbow extension was found to be statistically 
signifi cant. BODE index gives mortality rate using 
Body Mass Index (BMI), degree of obstruction, 
dyspnea and exercise capacity [21], however only 
exercise capacity (6MWT) and dyspnea (MRC 
grading) changed after rehabilitation program [22]. In 
a study (Georg P Gla� ki et al), BODE index was used 
for Lung Cancer which showed signifi cant change 
of 1.07 (p<0.01), but while comparing COPD with 
non-COPD cases it was not signifi cant. UULET and 
Endurance testing showed signifi cant change post 
PR, which was be� er than group received CPT (Maria 
Tereza et al).

Subjective Outcomes:-

Short Form-36 (SF36):- This detects physical 
and mental health of patients with high validity and 
reliability [23]. While comparing PR and CPT, it was 
found that there was no signifi cant improvement 
of Physical and Mental Health between the groups 
(Maria Tereza et al). In a study by Jos a Stigt et al in 
active group at 12th month the general health became 
worse than control group, however other study 
showed improved general health at 16th week (Amy J 
Hoff man et al) following ET.

Hospital Anxiety and Depression Scale (HADS):
- This scale is designed for mood and anxiety [24]. Two 
studies (Jennifer Temel et al & Maria Tereza et al) 
used this scale, showed signifi cant results in HADS-
Anxiety score, however in HADS-Depression the 
Jennifer Temel et al showed non-signifi cant results as 
compared to Maria Tereza et al.

Other Subjective Outcomes:-

Functional Assessment of Cancer Therapy 
(FACT) which measures health related quality of 
life and cancer related symptoms [25] using physical, 
functional, emotional, and social well-being on a fi ve-
point Likert scale. The FACT Lung (FACT-L) consists 
of the FACT-G and Lung Cancer Subscale (LCS) that 
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addresses seven symptoms specifi c to lung cancer, 
including cough, shortness of breath, and chest 
discomfort [26], higher the score be� er quality of life. 
While taking this FACT-L the score did not improved 
post to ET, however cancer related symptoms 
improved in LCS (Jennifer Temel et al). MRC grading 
measures the rate of dyspnea showed signifi cant 
improvement in symptoms (Georg P Gla� ki et al). St. 
George Respiratory Questionnaire (SGRQ) showed 
no diff erence, however in active group the Mc Gill 
Pain Questionnaire (MGPQ) reported worsening of 
symptoms at 3rd and 6th month (Jos a Stigt et al). Borg’s 
score and Visual Analogue scale (VAS) both measures 
the dyspnea, and was found signifi cant having p<0.01 
(Natasa Mujovic et al). Quality of life index was found 
to be signifi cant (Amy J Hoff man et al)

CONCLUSION

In conclusion, there is mixed outcome for 
subjective and objective assessment, and indicates 
there is still lack in evidence of having improvement 
in lung cancer following ET. There is an improvement 
in exercise tolerance but these were minimal. In 
quality of life assessment there was mixed results. 
This review concludes that there is a signifi cant 
change in objective outcome, but there was no change 
in subjective outcome except dyspnea which showed 
signifi cant change indicating reduction in level of 
breathlessness.

DISCUSSION

This review aimed to determine the eff ect 
of ET on subjective and objective outcomes in 
Lung Cancer patients. We were able to include 8 
articles, out of which 3 were randomised, 4 were 
prospective (including one pilot study) and one 
retrospective. The 6 MWT distance improved by 
24.59 metres, however PFT showed improvement 
only in prospective studies (p<0.01). The VO2 max, 
BODE, Endurance testing and UULET showed 
signifi cant change, resulting in improvement of 
oxygen uptake, strength and endurance levels. 
However, the maximum improvement found in 
small sample size. The exercise capacity of people 
with NSCLC is adversely aff ected by several factors 
including the tumour itself, co-existing lung disease 
as well as treatment for the condition, which may 
include resection of the tumour with or without 

chemotherapy or radiotherapy [27]. Deconditioning is 
triggered by disruption in pulmonary mechanics and 
gas exchange [28], weight loss, protein catabolism and 
muscle wasting. Consequently, people with any type 
of cancer tend to live very sedentary lifestyles. Several 
single-group interventional studies, published in the 
past seven years, have shown that ET is safe, feasible 
and may confer benefi t for people following resection 
for lung cancer [29-33]. Our review suggest that, the 
improvement is limited unlike in COPD[34] and ILD[35], 
therefore further randomised, multicentre with large 
sample size studies are required for evidence.
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ABSTRACT

Introduction - Chronic low back pain is defi ned by pain persisting for more than 12 weeks. LBP can 
have a biomechanical origin with muscles, ligaments, facet joints, annulus fi brosus and spinal nerve 
roots have been suggested as the cause of pain.

Objective - The purpose of the study is to compare the eff ect of Postero-anterior Spinal mobilization 
and Slump stretching on pain, straight leg raise test and disability in patients with chronic low back 
pain.

Methodology – 45 subjects (both sexes) were included and divided conveniently into three equal 
groups: Group A(Control group) received SWD, lumbar stabilization exercises and TENS; Group 
B(Experimental group) received Postero-anterior spinal mobilization and Group C(Experimental 
group) received Slump stretching along with conventional treatment. Each group had 6 treatment 
sessions and readings were taken on VAS, SLR range and ODI at 1st( pre), 3rd(post) and 6th(post) 
treatment sessions.

Results – The result of study showed that there is no signifi cant diff erence between the eff ectiveness 
of Postero-anterior spinal mobilization and Slump stretching in CLBP. Hence, this supports the null 
hypothesis.

Conclusion –The Postero-anterior spinal mobilization and Slump stretching techniques are equally 
eff ective in CLBP.

Keywords - Postero-anterior Spinal Mobilization, Slump Stretching, neural mobilization, chronic low back 
pain.

INTRODUCTION

Chronic Low Back Pain (CLBP) is disabling, 
expensive, and becoming increasingly common.1

CLBP is defi ned by pain persisting for more than 12 
weeks2 and aff ects the area between the lower rib cage 
and gluteal folds.3

Causes of low back ache with or without radiation 
constitute idiopathic, degenerative, traumatic, 
infl ammatory, congenital, neoplastic, metabolic, 
postural, gynaecological and renal or rectal systemic 
causes.4

Pain, muscle tension, or stiff ness localized below 
the costal margin and above the inferior gluteal folds 

in the lumbosacral region; without leg pain (sciatica) 
occurs in non- radicular LBP.5 Radiating pain, often 
with numbness, paraesthesia and/or muscle weakness 
occurs in radicular LBP.6

No previous study has been done to compare 
the eff ect of PA Spinal Mobilization and Slump 
Stretching. So, the need arises to compare these two 
manual therapy techniques in patients with CLBP.

METHODOLOGY

The Experimental Study was performed in OPD 
of DAVIPTR, Jalandhar. Inclusion criteria were both 
genders with age 20 to 50 years with chronic low back 
pain,  SLR between 45 to 70 degrees, ODI score > 10%, 
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mild to moderate pain (VAS - 2 to 6). Patients with 
serious spinal conditions, history of spinal surgery, 
positive neurological signs or symptoms, inability 
to hold the slump stretching position for the desired 
duration were excluded from the study.

45 subjects were selected based on the inclusion 
and exclusion criteria using convenient sampling. 
A signed wri� en consent was obtained from each 
subject and required assessment was done. All the 
subjects were conveniently divided into three  groups 
i.e. Control group - Group ‘A’ and Experimental 
groups - Group ‘B’ (PA Spinal Mobilization) and 
Group ‘C’ (Slump Stretching) and 15 subjects were 
assigned into each group. All the subjects in each 
group received 6 treatment sessions and the readings 
were taken on 1st (pre), 3rd and 6th (post) treatment 
sesssions on VAS for pain, ODI for disability and SLR 
for range measurement. 

GROUP ‘A’ : SWD, Lumbar stabilization 
exercises and TENS were common to all three 
groups.

In all the subjects SWD was given for 15 minutes 
by condenser method, at 27.12MHZ, in supine 
lying position.7 Following warm up, all the subjects 
performed lumbar stabilization exercises. Each 
subject was trained to contract lumbar Multifi dus 
(Mult) and Transversus abdominis (TrA) in hook 
lying and prone positions8 and were performed 
pevlic bridging, pelvic tilts. This exercise program 
was progressed by the physical therapist according 
to symptom response.9 The subjects performed 2 sets 
of 10 repetitions, while maintaining this position for 
10s.10 TENS was applied to lumbar area for 30 mins 
with frequency of the output was set at 8 Hz.11

GROUP ‘B’: Postero-anterior Spinal 
Mobilization

Patient was prone on treatment table with a small 
pillow under the abdomen. Therapist stands to side 
of patient placing the pisiform/ulnar surface of hand 
over the selected spinous process (SP) with the wrist 
in full extention. Other hand placed on top of hand 
to reinforce. Therapist’s shoulders should be directly 
above the SP with elbows slightly bent. Therapist 
uses their body weight to apply a Postero-anterior 
force to the selected SP by leaning their body over 
their arms and performing rocking movements to 

provide oscillatory movements of the vertebra.12

First, the therapist applied PA pressure to the SP of 
each lumbar vertebra using 1 or 2 small-amplitude 
movements (grade -I). If the subjects did not report 
any discomfort from the pressure at a particular 
vertebral level, then the investigator proceeded to 
the next higher grade of movement, using slightly 
larger amplitudes (grades II to IV).  Three bouts of 
40-second oscillations were applied to most painful 
lumbar segment at a rate of approximately 1 to 2 
Hz and at the highest amplitude were tolerated 
without the reproduction of symptoms. Following 
mobilization of the most painful segment, 2 bouts of 
40-second oscillations were administered to each of 
the remaining lumbar vertebral levels.13

GROUP ‘C’ :  Slump Stretching 

Slump stretching was performed with the patient 
in the long si� ing position with the feet against the 
wall with ankle in neutral. The therapist applied 
over pressure into cervical spine fl exion to the point 
where the patient’s symptoms were reproduced. The 
position was held for 30s. A total of 5 repetitions were 
completed. The time spent performing the slump 
stretching added only 3-4 min to the total treatment 
time, thus the potential for an a� ention eff ect to exist 
was extremely low.14

DATA ANALYSIS

Data analysis was performed using SPSS Software 
(version 19.0). Intragroup and intergroup comparison 
was done. One way ANOVA tests and Post hoc 
analysis by Tukey’s method were done to determine 
signifi cance of diff erence between all the 3 groups. 
Repeated measures ANOVA was done to determine 
signifi cance of diff erence within the groups. Level of 
signifi cance selected for the study was p<0.05.

 RESULTS

Table I :  Comparison of Mean for AGE

 GROUPS     MEAN ± 
SD

       F-
value        p - value

            A   38.80 ± 8.046

    0.778
       0.466 (NS)

            B   39.73 ± 10.089

          C   35.73 ± 9.308
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In table I there was statistical non- signifi cant diff erence (p = 0.466) in age between all 3 groups.   

Table  II :  Comparison of mean between group A, B and C for VAS, SLR and ODI at Day 6

    VARIABLES
   

GROUP A
MEAN ± SD

GROUP B
MEAN ± SD

GROUP C
MEAN ± SD

F– value p – value

   VAS 28.80±10.455  19.80± 6.270  16.00±8.307 8.179      
 0.001(S)  

   SLR 57.44±5.378  61.78± 4.732 66.44± 7.343 8.342  0.001 (S)

   ODI 29.24± 7.890 15.92 ± 5.816 11.57± 6.092 28.649  0.000 (S)

Table II shows signifi cant diff erence (p<0.05) between all the 3 groups at day 6 for VAS, SLR and ODI. 

 Table  III :   Post hoc comparison of mean between group B and C for VAS, SLR and ODI 

VARIABLES
    GROUPS      DAY 6

  MEAN ± SD
    p – value 

      VAS
    GROUP B
          Vs
    GROUP C

19.80 ± 6.270

16.00 ± 8.307
    >0.05 (NS)

      SLR
    GROUP B
          Vs
    GROUP C

61.78 ± 4.732
  
66.44 ± 7.343

    >0.05 (NS)

      ODI
    GROUP B
          Vs
    GROUP C

15.92 ± 5.816
  
11.57 ± 6.092     >0.05 (NS)

In table III there was statistical non-signifi cant 
diff erence (p>0.05) between both experimental groups 
- group B (19.80 ± 6.270) and group C (16.00 ± 8.307) 
at day 6 for VAS, statistical non–signifi cant diff erence 
(p>0.05) between both experimental groups - group B 
(61.78 ± 4.732) and group C (66.44 ± 7.343) at day 6 for 
SLR and statistical non–signifi cant diff erence (p>0.05) 
between both experimental groups - group B (15.92 
± 5.816) and group C (11.57 ± 6.092) at day 6 for ODI, 
which showed that both advanced techniques are 
equally eff ective in reduction of pain, disability and 
increasing SLR range. 

The result of the study showed that both manual 
techniques i.e. Postero-anterior Spinal Mobilization 
and Slump Stretching are equally eff ective in 
reduction of pain, disability and improvement in 
SLR. Hence, the null hypothesis is accepted.

DISCUSSION

In group A, i.e. control group, within group 
analysis of variables VAS, SLR and ODI showed 

signifi cant improvement. From this study, it is noticed 
that SWD, Lumbar Stabilization Exercises and TENS 
are eff ective to decrease pain, disability and increase 
SLR range in chronic low back pain. 

In group B, i.e. experimental group, within group 
analysis of variables VAS, SLR and ODI showed 
signifi cant improvement. From this study, it is 
noticed that Postero-anterior Spinal Mobilization is 
an eff ective technique in reducing pain, disability and 
increasing SLR range in chronic low back pain.

The possible mechanisms by which PA Spinal 
Mobilization may have been described to reduce 
pain and improved mobility are both mechanical 
and neurophysiological mechanisms. In mechanical 
mechanism, passive motion has been reported 
to selectively stretch contracted tissues without 
damaging healthy adjacent tissues.15 In addition, 
repetitive movements are thought to distribute 
synovial fl uid over the articular cartilage and disc, 
resulting in less resistance to motion.16 With less 
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resistance to motion, subjects may have may have 
experienced less pain, felt free to move and thus 
reduced disability. In neurophysiological explanation 
for example, Dorsal horn activation (as measured 
with functional MRI) from a painful stimulus has been 
shown to decrease following joint mobilization.17

So in this study, PA Spinal Mobilization was 
eff ective in reducing pain and disability in patients 
with chronic low back pain because of one or all of 
these proposed mechanisms. In all above studies SLR 
range was not considered. But, in this study along 
with the above eff ects, PA Spinal Mobilization also 
signifi cantly increased the SLR range. Possible reason 
could be the generalized increase in ROM of back 
and pain reduction. This is supported by a study 
that a close relationship exists among the neurologic 
structures that supply the ligamentous, muscular, 
and cutaneous tissues at the lumbar spine and the 
pain-spasm cycle.18 Therefore, the inclusion of PA 
Spinal Mobilization may infl uence the joint receptors 
and disrupt or modulate the pain-spasm cycle. 
Yogita Verma et al in their study found eff ectiveness 
of joint mobilization on pain, range of motion and 
back extensor muscle strength and found pain relief, 
improvement in ROM and strength of trunk extensor 
muscles.19

In group C, i.e. experimental group, within group 
analysis of variables VAS, SLR and ODI showed 
signifi cant improvement. From this study, it is noticed 
that Slump Stretching is an eff ective technique to 
decrease pain, disability and increase SLR range in 
chronic low back pain.

The fi ndings of this study were similar to the study 
conducted by Joshua A. Cleland et al. in 2006 in which 
they purposed that Slump stretching is benefi cial 
for improving short term disability, decreasing 
pain, and centralization of symptoms compared to 
a lumbar spine mobilization and exercise program 
without slump stretching.20 The slump stretching was 
eff ective in reducing the patient’s pain by dispersing 
intraneural edema, thus restoring pressure gradients, 
relieving hypoxia and reducing associated symptoms 
(Cowell and Phillips, 2002).21 Slump stretching 
may also have resulted in improved outcomes by 
reducing antidromic impulses generated in C-fi bers 
at the dysfunctional site which result in the release of 
neuropeptides and subsequent infl ammation in the 

tissues supplied by the nerve (Shacklock, 1995a).22

In the previous study performed by Neha Malik et 
al. in 2012, they compares the effi  cacy of two diff erent 
neural mobilization techniques (i.e. straight leg raise 
and slump). Signifi cant improvements were seen in 
the straight leg raise and slump groups in the range 
of passive straight leg raise. Slump stretching resulted 
in signifi cantly greater improvements in range of 
motion when compared to the straight leg raise 
stretching. Apart from the fact that slump position 
maximally tightens the neural tissue as compared to 
the straight leg raise technique. It eff ectively stretches 
the canal/foramen structures for which straight leg 
raise is often insuffi  cient.23

So in this study, Slump Stretching has a� ributed 
to the same eff ects as proposed in the above 
mechanisms and reduced pain and disability and 
increases SLR range in patients with chronic low back 
pain. 

Between group analysis showed that there 
is statistically signifi cant improvement in group 
B and C as compared to group A. Hence, both 
manual techniques are superior than control group 
in reduction of pain, disability and increased SLR. 
Further comparison between group B and group 
C showed that PA Spinal Mobilization and Slump 
Stretching were equally eff ective in reduction of pain, 
disability and increase in SLR range in chronic low 
back pain because there was statistical non-signifi cant 
diff erence between both groups. Although, it has been 
concluded that Slump Stretching showed slightly 
more improvement in SLR range as compared to PA 
Spinal Mobilization, but without statistical signifi cant 
diff erence. The more eff ectiveness of Slump 
stretching over PA Spinal Mobilization in case of SLR 
can be accounted for the reason that neurodynamics 
is altered in chronic low back pain patients and the 
slump stretching restores the normal neurodynamics 
and maximally tightens the neural tissue.

Hence, the result of intergroup analysis supports 
the null hypothesis that there is no signifi cant 
diff erence between the eff ectiveness of PA Spinal 
Mobilization and Slump Stretching in chronic low 
back pain. So, both the techniques, i.e. PA Spinal 
Mobilization and Slump Stretching are equally 
eff ective. 
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Limitations of  the Study :

The sample size was small. The study was limited 
to 6 treatment sessions only. Home exercise program 
was not advised. 

Scope for Future Research/ Future Scope :

The study can be performed with a large sample 
size and Long term follow up can be done. 

CONCLUSION

The result of this study concludes that there is 
statistical non- signifi cant diff erence between the 
eff ectiveness of Postero-anterior Spinal Mobilization 
and Slump Stretching in CLBP. Hence, both the 
techniques are equally eff ective in decreasing pain, 
disability and increasing SLR range in subjects with 
CLBP. 
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ABSTRACT

Introduction : Stroke is a serious condition associated with a high mortality rate and severe disability 
aff ecting all aspects of an  individual’s life. Current stroke outcome assessments are often limited to the 
resulting neurological impairment and functional disability, neglecting to evaluate the total infl uence 
of the event on a patient’s wellbeing. Quality of life has been defi ned with various modalities e.g. 
health related subjective experiences, life satisfaction and subjective wellbeing. However  improving 
the Quality of Life (QOL) of stroke patients has received increasing a� ention in the development of 
therapeutic strategies. This study was designed evaluate the eff ect of Side of Hemiparesis on Quality 
of Life in sub acute stage of stroke. 

Aims and objectives : To analyse the eff ct of Side Of Hemiparesis on Quality Of Life hemiparesis in 
patients of sub-acute phase of stroke.

Method : Sixty diagnosed  middle cerebral artery stroke patients were recruited and divided into two 
groups. Group A consisted  of right hemiparetic patients and Group B consisted of left hemiparetic 
patients. Patients of these two groups were assessed for Quality of Life and Activities of Daily Living 
by using Stroke Specifi c Quality of Life scale and Barthel Index.

Result : On assessing the two variables,it was that in Group A (right hemiparesis) and Group B (left 
hemiparesis) the mean score for Stroke Specfi c Quality Of Life  was 158.6 and 178.6 respectively ( t- 
value 419; p< 0.01). In Group A (right hemiparesis) and Group B (left hemiparesis) the mean score for 
Barthel Index was 16.4 and 18.2 respectively (t-value 3.66 ;p< 0.01). A positive correlation was found 
between Quality of Life and Activities of Daily Living in both the groups. In right hemiparesis the 
correlation coeffi  cient between Quality of Life and Activities of daily Living was r= 0.57 while in left 
hemiparesis the correlation coeffi  cient between Quality of Life and Activities of Daily Living was 
r=0.73. Patients with right hemiparesis were found to be having poorer Quality of life as compared to 
patients with left hemiparesis. Communication, mobility, self-care and upper extremity functions were 
mostly aff ected, and was the most important reason for impaired Quality of Life in patients with right 
hemiparesis 

Conclusion : Stroke aff ects Quality of life, impairing its physical and self-care domains. The most 
important determinant of low QOL seem to be upper extremity function, mobility and self-care. Theses 
fi nding provide a new challenge for stroke rehabilitation, calling for identifi cation of patients and 
spouses in need of supportive services.
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INTRODUCTION

Stroke is often a catastrophic event aff ecting all 
aspects of an individual’s life. Improving Quality 
of Life of stroke patients has received increasing 
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a� ention in the development of therapeutic 
strategies. QOL has been defi ned with various 
modalities e.g. health related subjective experiences, 
life satisfaction, and subjective wellbeing, with the 
la� er focusing more on emotions. However, there 
is broad consensus that assessment of QOL should 
include aspects of physical, psychological, functional, 
social, and general health1.This is because it can 
aff ect virtually all human functions and unlike other 
disabling conditions, the onset of stroke is sudden, 
leaving the individual and the family ill –prepared 
to deal with its sequelae. The few community based 
reports on the long term prognosis of an unselected 
cohort have mainly looked at stroke survival, 
recurrence, impairment and disability. A review of 
stroke outcome measures in 174 acute stroke trials 
showed that death was recorded in 76%, impairment 
in 76%, disability in 42% and handicap in only 2%.2

Current stroke outcome assessments are often 
limited to the resulting neurological impairment 
and functional disability, neglecting to evaluate the 
total infl uence of the event on a patient’s wellbeing.  
Improving Quality Of Life (QOL) of stroke patients 
has received increasing a� ention in the development 
therapeutic strategies. QOL has been defi ned with 
various modalities e.g health related subjective 
experiences, life satisfaction, and subjective wellbeing 
with the la� er focusing more on emotions. However, 
there is broad consensus that assessment of QOL 
should include aspects of physical, psychological , 
functional, social and general health. 

Some researchers suggest that impairment 
of QOL after stroke is caused by depression and 
functional impairments, other researcher suggests 
diff erent causes. In the psychological dimension, 
physical activity acts in the improvement of self- 
esteem, self-concept, body image, cognitive functions 
and socialization, besides decreasing stress, anxiety 
and medication consumption, directly infl uencing 
or Quality of Life (QOL) of the individuals. It has 
been suggested that stroke lesion location can be of 
paramount importance for the patient’s quality of 
life3. But eff ect of Side of Hemiparesis on  Quality of 
Life has not been cleared by any of the researcher in 
sub-acute stroke phase.

Thus, the purpose of the present study is to fi nd 
the relationship between Quality of life and side of 

hemiparesis in patients with sub-acute stroke which 
will also involves the psychological role, family roles, 
social roles etc. This information will be helpful in 
developing more comprehensive interventions in 
conjunctions with those specifi cally for improvement 
in physical function. 

MATERIAL & METHODS

60 diagnosed middle cerebral artery patients 
of sub-acute stroke, aged 50 to 65 years (both males 
and females) with fi rst ever episode of stroke were 
recruited for the study. They were purposively 
divided into two groups. Group A consisted patients 
with right hemiparesis and Group B consisted 
patients with left hemiparesis. Patients of sub acute 
stroke (3months - 1 years) 5, they were medically 
stable and were able to understand respond verbal 
commands. MMSE score should be more than 2427. 
A score of equal or less than 2 on Modifi ed Ashworth 
Scale for upper limb4Should be able to ambulate 25 
feet independently6, were included in the study. 
Patients with any diagnosed case of psychiatric 
disorders, musculoskeletal disorder which aff ects 
physical activity and with any visual impairment 
were excluded from the study.

Procedure

Patients were recruited from the outpatients 
department of Janakpuri Super Speciality Hospital, 
New Delhi. The purpose of the study was explained 
to the patients and an informed consent was obtained 
from the patients. After a neurological assessment, 
Stroke Specifi c Quality Of Life and Barthel Index 
were administered onto the patients.

  Illustration1: Patient fi lling up Stroke Specifi c Quality 
of Life Scale

Instrumentation

 The SSQOL has been widely used internationally 
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to assess the HRQOL outcomes of stroke survivors. 
Stroke Specifi c Quality Of Life scale is composed 
of 49      items distributed in 12 domains, among     
them Personality, energy, vision, thinking , work- 
productivity , family roles and social roles. These 
domains are important because they may signifi cantly 
infl uence a stroke survivor’s QOL. Participants 
responded to each item on a 5- point likert scale. 
Domain score are the averages of the item scores, and 
the total score is the average of the domain scores. 
All summary scores therefore range from 1 to 5. The 
individuals were divided in three levels of QOL; low 
(0-81), medium (82- 163), and high (164- 245).

Barthel Index consist of 10 items: continence of 
bowel, continence of bladder , grooming, toilet use, 
feeding, transfers, mobility, dressing, climbing stairs, 
and bathing. Scores can range from 0 to 20 with higher 
score indicating more ADL independence Score of 14 
indicates some disability, usually compatible with 
the level of support found in the home, a score of 10 
indicates that there is maximum dependency and a 
caretaker in a� endance

FINDINGS

The result obtained for QOL indicates positive 
correlation with Side of Hemiparesis. The patients 
of group A (right hemiparesis) showed low QOL as 
compared to patients of group B (left hemiparesis). 
Quality of life and Activities of Daily Living were 
positively correlated with each other. Correlation 
coeffi  cient ‘r ( for Group A i.e. patients with right 
hemiparesis was  observed as 0.57 and for Group B 
i.e. patients with left hemiparesis was observed as 

0.73. In group A and Group B the mean scores for 
SSQOL were 158.6 and 178.7 respectively (t-value 
4.198; p< 0.01). In Group A and in Group B the mean 
score for Barthel index were 16.4 and 18.2 respectively 
(t-value 3.664; p<0.01).

Table 1 : Correlation between Stroke Specifi c 
Quality of Life and Barthel Index  in group A (right 
hemiparesis )

VARIABLES MEAN± S.D r- value p-value

SSQOL 158.6±14.8
0.571** 0.001**

BI 16.4± 2.20

**  signifi cant at the 0.01 level .

Table 2: Correlation between Stroke Specifi c 
Quality of life and Barthel Index in group B (left 
hemiparesis)

VARIABLES MEAN±  S.D r-value p-value

SSQOL 178.7±21.5

0.736** 0.000**

BI 18.2± 1.54

  **  signifi cant at the 0.01 level .

The t-test showed that there are signifi cant 
diff erence between both the groups. 

Table 3: Presents the values of mean and standard deviation of variables separating two groups

Variables Group Mean Std.dev t-value p-value

SSQOL
A 158.63 14.859

4.198** 0.000**
B 178.70 21.555

BI

A 16.40 2.207
3.664** 0.001**

B 18.20 1.540

**signifi cant at the 0.01 level
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Graph (1) comparison between Quality of life and Side of 
Hemiparesis

Graph (2) Comparison between  activities of daily living 
and side of hemiparesis

CONCLUSION

Stroke aff ects Quality Of Life, impairing its 
physical and self care domains. The patients with 
right hemiparesis seems to have low Quality of life. 
The most important determinant of low QOL seem to 
be upper extremity function, mobility and self care.  
These fi ndings provide a new challenge for stroke 
rehabilitation, calling for identifi cation of patients 
and spouses in need of supportive services
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ABSTRACT

Introduction: Mallakhamb, being a traditional sport, the lack of proper physio and medical care 
results in increased incidence of injury, It has been found that hypermobility in gymnasts is one of 
the components in prediction of injury. This study has been undertaken to check the prevalence of 
hypermobility in mallakhamb players of 8-14 years age group. Further, to compare them with normal 
population of same age group. 

Method: A cross sectional case control study was performed. Seventy-four mallakhamb players and 
age matched seventy four normal individuals of age group 8 to 14 years as control participated in this 
study. Beighton hypermobility score was used to measure generalised joint hypermobility in each. 
Comparison was done between the total scores of mallakhamb players and normal individuals.

Results: Seventy four  mallakhamb players including 37 girls and 37 boys and control group of 37 non 
athletic boys and 37 non athletic girls were included in the study. There was a signifi cant diff erence 
observed in Beighton score of mallakhamb players and normal population. 29.7%(n-11) of Mallakhamb 
boys (M boys) presented with beighton score ≥ 4 compared to Normal boys 10.8% (n-4) ( P-0.04). 
whereas 40.5% (n-15) of mallakhamb girls (M girls) presented with beighton score ≥ 4 compared to 
Normal 16.2% (n-6) (p - 0.02). Trunkal component of Beighton score was maximum in all mallakhamb 
players ( P < .001) as compared to the control group.

Conclusion: Our study concludes that mallakhamb players under age of 14 have more generalised 
hypermobility than same age normal children. There is need for early and correct diagnosis of 
generalised hypermobility for injury prevention. Core strengthening needs to be concentrated upon in 
these traditional gymnasts.

Keywords: Beighton Score, hypermobility, mallakhamb, injury prevention.
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INTRODUCTION

Mallakhamb is an evolved sport which is 
infl uenced by north Indian wrestling, yoga and British 
colonial gymnastics. The gymnast performs feats 
and poses in concerts with a vertical wooden pole 
or rope.  Mallakhamb can therefore be translated as 
pole gymnastics. This sport includes series of diff erent 
positions which require strength and fl exibility. At 

competitive level, gymnast has to perform a set of 
elements and transitional movements satisfying the 
requirements of ‘Code of Mallakhamb Federation of 
India’. It is a sport that combines various exercises 
that involves fl exibility, strength, coordination and 
agility.1,2

Hypermobility is one of the factors which can 
cause musculoskeletal pain.[1] Studies in sports like 
soccer show that there is signifi cant diff erence between 
injury incidences in elite-players with generalised 
hypermobility then players with no hypermobility.[3] 

There is need of a study of generalised hypermobility 
in sports like mallakhamb in younger age group so as 
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to train the player accordingly to prevent injuries. In 
addition a decline in this capacity is a risk factor for a 
series of injuries. [4.5]  

Being a traditional sport, the lack of proper 
physio and medical care results in increased incidence 
of injury, It has been found that hypermobility in 
gymnasts is one of the components in prediction of 
injury.[6] .

There are several tools used to quantify 
hypermobility, however, the Beighton scale is easy 
to implement, with no elaborate equipment or 
technology involved, and is validated for clinical and 
research use.7

This study has been undertaken to check the 
prevalence of hypermobility in mallakhamb players 
of 8-14 years age group. Further, to compare them 
with normal population of same age group. 

Our hypothesis is mallakhamb players have 
signifi cant hypermobility which is more than normal 
children of the same age group.

METHODOLOGY

A cross sectional case control study was 
performed. National or state level mallakhamb 
players in the age group  8-14 were included. Players 
with acute injury or performing demonstrations or 
practicing for less than a year were excluded from 
this study. Normal School going children in the 
age group  8-14 were included in the study as the 
control group. Beighton score (Table I) was used to 
determine the hypermobility in mallakhamb players 
and normal children. Beighton score consists of nine 
passive range of motion, each of which was given one 
point in the presence of hypermobility [7] On a scale of 
9, score below 3 was considered normal. Score of ≥ 4 
was considered as hypermobile. 

Players were evaluated step wise according to 
Beighton Score for generalised hypermobility.  Passive 
range of motion was recorded with a goniometer. Sex 
matched comparison of beighton score was done 
between the mallakhamb players group and control 
group.

The data was statistically analysed using SPSS 
ver 20, P value less than 0.05 was considered as 
signifi cant.

RESULT

Seventy four  mallakhamb players including 37 
girls and 37 boys with a mean age of 12.8 (8-14) years 
participated in the study after an informed consent. 
All the players selected were playing at state or 
national level. 37 girls and 37 boys who were normal 
school going children participated in the study as the 
control group after an informed consent, with a mean 
age of 12.6 (8-14) years.

There was a signifi cant diff erence observed in 
Beighton score of mallakhamb players and normal 
population. 29.7%(n-11) of Mallakhamb boys (M 
boys) presented with beighton score ≥ 4 compared to 
Normal boys 10.8% (n-4) ( P-0.04) (Table II). whereas 
40.5% (n-15) of mallakhamb girls (M girls) presented 
with beighton score ≥ 4 compared to Normal girls 
16.2% (n-6) (p-0.02).(Table III). Trunkal component 
of Beighton score was maximum in all mallakhamb 
players ( P < .001) as compared to the control group.

There was no stastically signifi cant diiference 
between the M boys and M girls beighton score 
although the M girls presented with a higher score. 
There was no diff erence between the beighton score 
of normal girls and normal boys although the normal 
girls presented with a marginally higher beighton 
score.

DISCUSSION 

Generalized joint hypermobility is a feature of 
several disorders that results in joint laxity.  This joint 
laxity is generally considered to be genetic in origin. 
Hypermobile individuals are commonly reported 
to suff er dislocations, subluxations and sprains.8

However it is important to note that many patients 
with hypermobility do not have musculoskeletal pain 
or any other correlated health concern.9

We have assessed generalised hypermobility 
in mallakhamb players using Beighton score 
and comparing them with normal school going 
children. After statistical analysis it was found that 
mallakhamb players show a statistically signifi cant 
diff erence in the prevalence of hypermobility in 
comparison to normal school going children. Among 
the mallakhamb players there was a marginal 
diff erence among the girl players who presented with 
an increased prevalance of hypermobility.
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We also found that the trunkal component of 
Beighton score is maximum in mallakhamb players. 
This is may be because mallakhamb requires more 
spinal mobility like forward and backward bending.

Konopinski MD and all have found in their 
study that there is high incidences of injuries in elite 
soccer players in English Premiere League Club with 
generalised joint hypermobility than in players with 
non-hypermobile joints, which resulted in missed 
training practices and their match hours.[3]  Thus 
generalised hypermobility needs to be addressed in 
players for be� er performance and regular practice. 

A 2010 systematic review found that subjects 
categorized as hypermobile were at a signifi cantly 
increased risk for sustaining knee injuries, but not 
ankle injuries, compared to their non-hypermobile 
peers.9

So there is need to calculate the Beighton score 
and its individual component to predict injury prone 
players. With the help of this simple score one can 
concentrate on specifi c joint for future training and 
red alerts. 

CONCLUSION

We conclude that mallakhamb players under 
age of 14 have more prevalance of generalised 
hypermobility than same age normal children. There 
is need for early and correct diagnosis of generalised 
hypermobility for injury prevention. Beighton score 
may be used as a useful screening tool in such sports 
for identifying generalised hypermobility. Core 
strengthening needs to be concentrated upon in these 
traditional gymnasts.

Table I – Beighton score for assesment of Generalised hypermobility - On a scale of 9, score below 3 was 
considered normal. Score of ≥ 4 was considered as hypermobile. 

Right Left

Placing hands on the ground keeping both knees straight
1

Bending elbow backwards 1 1

Bending knee backwards 1 1

Bending thumb back on to the front of the forearm 1 1

Bending li� le fi nger 90 degrees to back of the hand 1 1

TOTAL
99

Table II – Comparison of results of beighton score among the mallakhamb boys (M boys) and the 
control group.

Boys group  total Crosstabulation

Beighton score
Total

0-3 4-6

Group

normal boy
Count 33 4 37

% within group 89.2% 10.8% 100.0%

M boy
Count 26 11 37

% within group 70.3% 29.7% 100.0%

Total
Count 59 15 74

% within group 79.7% 20.3% 100.0%
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Table III - Comparison of results of beighton score among the mallakhamb girls (M girls) and the 
control group.

Girls group total Crosstabulation

Beighton score
Total

less than 3 4 -6

group

normal girl
Count 31 6 37

% within group 83.8% 16.2% 100.0%

M girl
Count 22 15 37

% within group 59.5% 40.5% 100.0%

Total
Count 53 21 74

% within group 71.6% 28.4% 100.0%
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ABSTRACT

Aim:  To determine the eff ect of backpack loading on 6 minute Walk distance in school children of age 
group of 7-13 years.

Objectives: 1. To compare the distance walked with and without backpack using 6 minute walk test in 
school children.

2. To compare the distance walked without backpack in 6 minute with normal Indian reference values 
in school children.

Abstract: Total 60 school going children of the age group of 7-13 years from a primary and secondary 
school were selected by purposive sampling. 6 min walk test was performed by them in 2 sessions - fi rst 
without the backpack and second with the back pack (predetermined load of 4 kg) with a time span 
of 48 hours between both the sessions. Pre and post vital parameters, RPE (rate of perceived exertion) 
were recorded. Also, total distance walked after 6 minutes with and without backpack was recorded. 

Result:  The result was analyzed using student’s t test which showed that the total distance walked 
with backpack (401.76+ 76.73) meter was less than the total distance walked without backpack (452.93+ 
64.17) meter. Also, the total distance walked without backpack (452.93+ 64.17) meter was less when 
compared with the normal reference values (609 +166) meters provided by D’silva et al. (p<0.05)

Conclusion: Thus, there was considerable decrease in the distance walked in 6 minute with the backpack 
loading which indicated reduced functional capacity of children of age group of 7 – 13 years.

Keywords: backpack loading, 6 minute walk distance, school children, 7-13 years, functional capacity, 
submaximal exertion test.
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INTRODUCTION/BACKGROUND

Schools are gates to knowledge. The fi rst thing 
that comes to our mind when we think of school is 
the school bag ‘or’ back pack. The word back pack 
has a variety of meaning. It means a small bag with 
necessities that is carried on one’s shoulder. Students 
are commonly seen using it, but now backpacks have 
become a way of life no ma� er where we look we will 
see someone wearing a back pack. [1]

Education nowadays poses a lot of challenge 
& opportunities to the children. Backpack use by 
schoolchildren has increased recently because of 
several factors, including decreased availability of 
school lockers, increased homework, larger textbooks, 
and other objects being carried to school, all leading 
to both an increase in backpack weight and amount of 
time spent carrying backpacks.[2]

The heavy load on the back has led to a series 
of problems like backache, neck pain, muscle spasm 
etc. studies conducted by  Orloff   and H.warren, 
university  of Puget sound la says that over 6,000 
children were seen in emergency rooms for past 
year (2003 onwards) for injuries related to carrying a 
backpack. In this nearly 25% of young children carry 
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more than 20% of body weight, on daily basis. [2]

It has been suggested that schoolbags represent 
a considerable daily ‘occupational load’ for school 
children. [3] A general guideline of 10% body weight, 
initially proposed by Voll and Klimt in 1977 [4], 
continues to be the recommended guideline when 
carrying a backpack style schoolbag. 

Carrying school bags (handbags or backpacks) not 
only creates some musculoskeletal as well as postural 
problems, but it also aff ects the lung mechanics and 
the respiratory volume. Besides, it has been shown 
that carrying loads close to the trunk can aff ect the 
pulmonary function. [5]

Carrying a heavy load presents a unique challenge 
to the respiratory system by combining both chest 
walls loading from the mass of the backpack and 
restriction from the straps. This alters breathing 
mechanics during any activity, increasing the eff ort 
of taking each breath, which causes the respiratory 
muscles to become fatigued more quickly.

Compared to the individuals’ levels of fatigue 
and performance on the trials when not carrying a 
load, a signifi cant increase in respiratory fatigue and 
a decrease in performance as a result of the backpack 
were noted. [6]

An individual’s response to exercise is an 
important clinical assessment tool, since it provides 
a composite assessment of their respiratory, cardiac 
and metabolic systems. The current gold standard 
for assessing a person’s aerobic exercise response 
is the maximum incremental cardiopulmonary 
exercise test. However, most of the daily activities 
are performed at a sub maximal level of exertion. 
Sub maximal functional tests are be� er refl ection of 
physical activities. The ability to walk a set distance is 
a quick, easy and inexpensive way to assess physical 
function. It is also an important component of quality 
of life, since it refl ects the capacity to undertake day-
today activities. 

6 min walk test (6MWT) is a simple, low tech, 
safe and well established self-paced assessment tool 
to quantify functional exercise capacity with various 
cardio respiratory diseases. This test measures the 
distance that a patient can quickly walk on a fl at, 
hard surface in a period of 6 minutes. [7] The 6MWT 

is increasingly being used in routine clinical practice 
because it provides useful information on the daily 
physical performance of healthy individuals and 
those with pulmonary diseases.7The 6MWT has 
become a standard tool in clinical practice and 
research to assess exercise performance, function 
and response to treatment within cardio respiratory 
disorders.[8]

NEED OF THE STUDY

Since, most ADLs are performed at sub maximal 
level of exertion; using sub maximal functional tests 
could provide a more realistic simulation to one’s 
physical capability.8 Carrying a backpack is a sub 
maximal level of exertion if the load is less than 10% 
of body weight.

Heavy load on the back aff ects the musculoskeletal 
system as well as the cardiorespiratory system. 
Many studies prove that heavy backpacks alter 
spine arthrokinematics. But fewer studies show 
the aff ection of cardio respiratory endurance and 
functional capacity. 

Many studies have shown that excessive backpack 
loading creates many musculoskeletal problems. But 
fewer studies have generated results showing that 
functional capacity of the children is reduced due to 
backpack loading. Hence evaluating the functional 
capacity of the child by comparing distance walked 
in 6 minutes with available normal Indian reference 
values using 6 min minute walk test was the basic 
need of the study.

MATERIAL & METHOD

A) STUDY DESIGN:

• TYPE OF STUDY: experimental

• DURATION OF THE STUDY: 6 months

• AREA: primary and secondary school

B) SAMPLE DESIGN:

• SAMPLE SIZE: 60

• SAMPLE POPULATION: 7-13 years of school 
children.

• SAMPLING: purposive sampling.

C) INCLUSION CRITERIA

• 7-13 years of healthy school going children.
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• Children carrying their own backpacks.

• Normal BMI.

• Children willing to participate.

D) EXCLUSION CRITERIA:

• Children using any public transport or 
vehicle to travel to the school.

• Children on any medications.

• Children having any previous episode of 
chronic cardio respiratory      illness.

• Children with any neurological or 
Psychological disorders.

• Athletes or any hyperactive child.

• Any recent injury or any disease.

• Child contraindicated to 6 minute walk test.

E) MATERIALS USED: 

1. Weighing machine.

2. Measuring tape.

3. Sphygmomanometer.

4. 30 meter hallway.

5. 2 bright colored cones.

6. Stop watch.

7. Borg scale.

8. A backpack (vertical) with 4 kg weight.

9. Chair.

F) PROCEDURE

A proper consent from the school authorities, 
parents and subject was taken by fi lling the consent 
form and detailed idea of the test was given to the 
subject by a demonstration.

Before preceding to the test, the average weight 
in backpack was calculated by selecting 30 backpacks 
randomly from the given age group, which came to 
be 4 kg. Also the majority type of bag (horizontal or 
vertical) was noticed and selected accordingly.

LOCATION

6MWT was performed indoors, along a long, 
fl at, straight, enclosed corridor with a hard surface 

according to the ATS guidelines. [11]The walking 
course was 30 m in length. The turnaround points 
were marked with a cone. A starting line, which 
marks the beginning and end of each 30-m lap, was 
marked on the fl oor.

PREPARATION

Comfortable clothing was worn. Appropriate 
shoes for walking were worn. Some subjects preferred 
barefoot walking. A light meal was accepted before 
early morning or early afternoon tests.

1ST SESSION- WITHOUT BACKPACK 

The subject was at rest in a chair, located near 
the starting position, for at least 10 minutes before 
the test started. During this time, the subject’s vital 
parameters Pulse rate, respiratory rate and blood 
pressure was measured. The subject then stood and 
rated his/her baseline dyspnea and overall fatigue 
using the modifi ed Borg scale. The lap counter was 
set to zero and the timer to 6 minutes. [11]

INSTRUCTIONS GIVEN TO THE SUBJECTS 
WERE that the object of this test was to walk around 
the marked distance for 6 minutes. The subject was 
permi� ed to slow down, to stop, and to rest as 
necessary. Subject was allowed to lean against the 
wall while resting, but resume walking as soon as he/ 
she were able.

Post-test recordings - blood pressure, pulse 
rate, respiratory rate, RPE, total distance covered in 
meters.

2ND SESSION- WITH BACKPACK-

The same procedure as in for 1st session was done 
on the same subjects but with a vertical backpack of 
avg. weight of 4 kg after 48 hours.

G) OUTCOME MEASURE:

6 min walk distance with and without backpack 
using 6 minute walk test.

• Total distance walked in 6 minutes = 

 (Number of laps * 30 meter) + Final partial lap 
(meter)
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FINDINGS

Table 1: Comparison of total distance walked with and without backpack.

DISTANCE MEAN S.D P VALUE SIGNIFICANCE

without bag 452.93 64.17

<0.0001 Signifi cantwith bag 401.76 76.73

*p<0.05

INFERENCE: The table shows that the total distance walked with and without backpack was statistically 
signifi cant. (p value < 0.0001)

Table 2: Comparison of total distance walked without backpack and Indian reference values.

GROUP MEAN S.D P VALUE SIGNIFICANCE

Normal values 609 1

0.019 signifi cant
Distance walked 
without backpack 452.93 0.38

*p<0.05

INFERENCE: The table shows the comparison 
of mean distance walked without backpack and 
the normal reference values. The test is statistically 
signifi cant using unpaired t test with p value < 
0.0001.

DISCUSSIONS

The total sample size was 60 out of which there 
were equal no. of Girls and   

Boys i.e. 30 between the age group of 7 to 13 years 
of age with a mean age of 10.86+ 1.69 years.

The table 1 shows the total distance walked with 
and without backpack. The mean distance walked 
with backpack (401.76+ 76.73) meter is less than the 
mean distance walked without backpack (452.93+
64.17) meter. The test was statistically signifi cant 
using students t test p<0.05. This can be a� ributed 
to the increase in backpack loading which was > 10 
% - 15% of body weight. This backpack load must 
have aff ected the pulmonary functions which in 
turn must have reduced the functional capacity 
of the child. Similar Research done on idiopathic 
scoliosis showed that back pack loading aff ects the 
pulmonary function.13Previous studies showed that 
there were changes in pulmonary function with the 
use of double and single strapped backpack.1Also 

studies were done in young children using backpacks 
in relation with musculoskeletal related problems 
in which pulmonary function tests were done using 
spirometer. Thus our study in correlation with 
other study proves that heavy backpacks alter spine 
Arthrokinematics which leads to restrictive lung 
function. 

The table 2 shows the comparison of total 
distance walked without backpack and the normal 
reference values provided by D’SILVA ET AL 
(2007)14. The normal reference values had the mean of 
(609 +166) meter.  The test was statistically signifi cant 
by using unpaired t test with p value =0.019. The test 
was signifi cant because of the heavy backpack which 
must have altered the spine and lung biomechanics 
causing early fatigue. Studies conducted on soldiers 
in us army research institute of environment medicine 
U.S.A.  on “load – speed  interaction eff ects on the 
biomechanics of back pack load carriage” showed that 
an increase in load or speed results in increased stress 
on musculoskeletal system and increases the rate of 
fatigue and injury. This stress on musculoskeletal 
system and increased levels of fatigue will in a way 
lead to changes in cardio respiratory system. This has 
an amazing relation because if the adult population 
is aff ected to such an extent , Then there will be 
greater eff ect on children.15other reasons for the test 
being signifi cant can be sedentary lifestyle of the 
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children, lack of physical activity, average to poor 
socioeconomic status, poor nutritional status etc. 

CLINICAL IMPLICATIONS

• Awareness regarding the eff ects of heavy 
backpacks to the parents, teachers and the child and 
the use of an ideal backpack.

• IDEAL BACKPACK: Two straps are required 
when the backpack is heavier to distribute the weight 
more broadly and promote symmetrical posture. Hip 
and chest belts, rarely worn by children or adolescents 
outside of hiking, are highly recommended when 
the load is heavy because they transfer part of the 
backpack weight from the back and shoulders to 
the hips and torso. Multiple compartments not 
only enhance access to the contents, but they be� er 
distribute the weight in the backpack and keep items 
secure. A key feature, not standard on backpacks, 
is compression straps. These are cinch straps that 
compress and stabilize the contents, and thereby shift 
the load as close to the back as possible. [16, 17, 18].

• Exercise sessions like group exercises 
to improve the overall fi tness, cardiovascular 
endurance, functional capacity and strength of the 
children should be included in the curriculum..

• Regular medical checkups.

• Healthy diet.

• Locker facility.

• Proper standardization of the school time 
table.

• Use of E-BOOKS.

LIMITATIONS

• The standardized weight of the backpack 
loading was not done according to the age and the 
weight of the children.

• Lack of upgradation of normal reference 
value for 6 min walk test in children for Indian 
population.

• The study was carried out only in a single 
school.

CONCLUSION

Thus, the Study concludes that there was a 
signifi cant eff ect of backpack loading on 6 minute 

Walk distance in school children of age group of 7 
– 13 years of age.
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ABSTRACT

Introduction: According to IICP in India there are approximately 33 thousand people who are suff ering 
from CP & spastic CP is the most commonly found. Child suff ers from several musculoskeletal 
problems like spasticity, contractures which are leading to deformity. Spasticity is hallmark of CP 
which is caused by damage or injury to the part of the central nervous system. If spasticity remains 
untreated it will lead to foot & ankle deformities. Passive stretching is widely used for treating the 
individuals with spasticity. It is believed that soft tissues contracture or tightness can be corrected by 
applying stretch which will lengthen the soft tissue. 

Pourpose of the Study: The purpose of the study was to fi nd out immediate eff ect of sustained 
stretching on planter fl exors spasticity in children with CP. Spasticity causes diffi  culty in performing 
motor functions in daily activities. Ankle & foot deformity which are mainly caused by planter fl exors 
spasticity & tightness which indirectly aff ects gait pa� ern. Recent studies have shown that spasticity 
contributes to impairment of function and to limitation of activity. Thus, treatment of spasticity is 
required. Applying sustain stretching on planter fl exors it can improve ankle ROM & which cause the 
less diffi  culty in gait training & rehabilitation programme.

Result: There was signifi cant diff erence in pre & post test P-ROM (P value 0.0001 with mean diff erence 
of 3.400) less diff erence in MAS (P value 0.0001 with mean diff erence of -0.5667) & minimal diff erence 
in GMFM score (P value 0.0001 with mean diff erence of 0.01000)

Conclusion: This study concluded that there was not much signifi cant change in spasticity pre & post 
test on MAS but there is marked decrease in tightness & improvement in passive ROM. There was also 
very less change in functional outcome measure interpreted by Pre & post test GMFM score.

Keywords: spasticity, stretching, modifi ed ashworth scale, Passive-ROM, Gross motor functional measure 
score.

INTRODUCTION

CP recently describe as a group of permanent 
disorders of the development of movement and 
posture, causing activity limitation, that are a� ributed 
to non progressive disturbances that occurred in the 
developing foetal or infant brain. The motor disorder 
of cerebral palsy is often accompanied by disturbances 
in muscle tone, sensation, perception, cognition, 
communication, and behaviour, by epilepsy, and by 
secondary musculoskeletal problems. [1]

Spastic CP is the most common type of CP. It is 
caused by damage or injury to the part of the central 

nervous system i.e. cerebral cortex that controls 
voluntary movement. The pyramidal tract consists 
of nerve fi bers responsible for voluntary movements. 
They are the connections between the brain & muscles 
which produce coordinated movement.  Pyramidal 
cerebral palsy indicates that the pyramidal tract is 
damaged. This damage disrupts important signals 
between the nervous system and muscles, creating an 
imbalance that increases muscle activity or spasms. 

Spasticity defi ned as “a motor disorder 
characterized by a velocity-dependent increase 
in tonic stretch refl exes with exaggerated tendon 
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jerks, resulting from hyper excitability of the stretch 
refl ex.[2] Spasticity can make one’s movement, 
posture, and balance diffi  cult. It may aff ect ability 
to move one or more of limbs, or to move one side 
of body. Sometimes spasticity is very severe that is 
cause contractures & joint deformity.[3] Although 
spasticity is neural in origin, signifi cant structural 
adaptations in the soft tissue occur. Both the muscle 
cell and extracellular matrix contribute to these 
changes. Other signifi cant consequences of spasticity 
are limitations in movement and pain.[4] Spasticity 
causes:

1. Inhibition of movement.

2. Inhibition of longitudinal muscle growth. 

3. Inhibition of protein synthesis in muscle cells.

4. Limited stretching of muscles in daily 
activities.

5. Development of muscle and joint deformities.

Ankle & foot deformity which are mainly caused 
by planter fl exors spasticity & tightness, will lead to 
weakness of dorsi fl exors & decrease in ankle joint 
ROM which indirectly impair gait pa� ern. Sustain 
stretching to planter fl exors can improve ankle 
ROM which may lead to  cause less diffi  culty in gait 
training & rehabilitation programme & improve the 
gait pa� ern of children with CP.[5] Recent studies have 
shown that spasticity contributes to impairment of 
function and to limitation of activity. Thus, treatment 
of spasticity is required.[6,7]

MATERIAL & METHEDOLOGY

Study was approved by ethical commi� ee of 
Tilak Maharashtra Vidyapeeth, Pune. The study was 
experimental study. 30 spastic paraplegic CP children 
between age 10 to 20 years with spasticity grade 1+ & 
more were selected. All parents of participants singed 
an informed consent form. All participants were 
assessed in accordance with the evaluation form. 
Procedure, benefi ts, & potential risk of the study were 
explained to the participants & there parents before 
signing the consent form & starting of the treatment 
session. This is followed by taking measurement & 
performing the test.

PROCEDURE

Study started with the assessment of three 
outcome measure this pre test which include modifi ed 
Ashworth scale to measure spasticity of planter 
fl exors, measurement of Passive ROM of planter 
fl exion & assessment of functional outcome measure 
using GMFM score has been taken. Treatment session 
including, 30 mins of sustain stretching to planter 
fl exors by using dynamic AFO, Ankle wedges & push 
knee braces.

Child was made to stand with the ankle 
maintaining in dorsi fl exion with the help of ankle 
wedges & Dynamic AFO with keeping the knee 
straight using push knee braces. This position is 
maintained for 30 min. & post test was done on all 
three outcome measure. 

OUTCOME MEASURES

Modifi ed Ashworth scale [13] was used to check 
the spasticity of planter fl exors, Passive ROM[14] of 
ankle dorsi fl exion was measured by goniometer. 
Gross motor functional measure scale[15] (88 version) 
was used to measure functional score of crawling, 
standing, walking & running.  

STATISTICAL ANALYASIS

Statistical analysis conducted using SPSS software 
version 19.

Paired T test was used to comparing the value of 
pre test & post test assessment.

RESULT

Table No 1.1: Age category within 30 children.

Age category: 10 to 12 
years 

13 to 16 
years 

17 to 20 
years

Total No.
(n= 30)           21            9             0

Table No 2.1: Shows statistical signifi cance in 
spasticity on MAS with p value <0.001

Mean Standard 
Deviation

95% confi dence           
limit P 

Value 
Lower Upper

Pre 
test 2.73 0.58329

0.37847 0.75487 0.001
Post 
test 2.16 0.69893
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Table No 3.1 Shows statistical signifi cance in P ROM with p value <0.001

Mean Standard Deviation
95% confi dence           limit

P Value 
Lower Upper

Pre test 10.43 2.81233
-3.85575 -2.94425 0.001

Post test 13.83 2.61406

Table No 4.1 Shows statistical signifi cance in Functional outcome measure in GMFM with p value 
<0.001

Mean Standard Deviation
95% confi dence           limit

P Value 
Lower Upper

Pre test 47.12 7.07765

-0.005033 0.02503 0.001Post test 47.13 7.08866

DISCUSSION

In any UMN lesion spasticity is major component 
which aff ects person’s ability to move & perform their 
ADLs easily. In children with CP there is damage to 
cerebral cortex & disturbance in cerebrospinal tracts 
which results into development of spasticity which 
causes diffi  culty in movement, posture & balance. 

It was believe that stretching the spastic muscle 
will lengthen the soft tissue, causing reduction in 
spasticity & tightness which makes joint movement 
easy [5]. The purpose of the study was to fi nd out 
immediate eff ect of sustain stretching on spasticity of 
planter fl exors in CP children. Our result supports the 
statement, that prolong sustain stretching is eff ective 
to reducing symptoms of spasticity such as passive 
joint resistant [8,9] & helps to improve Passive ROM. 

In this study we observed that there was no 
specifi c change in Modifi ed ashworth scale score pre 
& post test but there is marked decreased in tightness 
& improvement in passive ROM. For the functional 
outcome measure there is no change in GMFM score. 
Sustain stretching may not be that much eff ective to 
improve GMFM score or to improve gait & standing 
capacity of children.

Kuen-horngtsai et all states that There was a 
signifi cant increase in the ROM of ankle dorsi fl exion 
after 30 minutes of prolonged muscle stretching. The 
reason may be that the motor neuron excitability of 
the TS decreased after a prolonged muscle stretch. 

Based on the modifi ed Ashworth scale there was no 
signifi cant diff erence in muscle tone after 30 minutes 
of PMS. [10] this statement correlates with our study 
result.

We found that very less diff erence showed in 
Modifi ed Ashworth scale shows pre & post test 
interpreted by graph no1.1 ThamarJ.Bovend’Eerdt 
et all’s study supports this statement that there is 
very less eff ect of sustained stretching on reducing 
spasticity [8] Study also states that sustain stretching 
improves Passive ROM by reducing tightness, we 
found the same results shown by Graph no.2.2. 
There is wide increase in passive ROM after sustain 
stretching session of 30 min [9]   

It was observed that very minimal eff ect showed 
on functional outcome measure i.e. on GMFM score. 
Graph no.3.2 shows the diff erence between pre & post 
test GMFM score this fi nding correlates with study of, 
Richards et al. who examined the eff ects of passive 
stretching on children’s gait pa� ern. They also fi nd 
out no any signifi cant changes in gait pa� erns as 
measured by video recording after 30 minutes of 
stretching on a tilt-table.[10] 

Future studies investigating the eff ects of 
stretching on spasticity should select their outcome 
measures carefully, favourably on the aims of their 
intervention. Moreover, the timing of the assessments 
should be considered to distinguish between short 
and long-term eff ects of stretching also, Well-defi ned 
repeatable interventions should be evaluated.
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CONCLUSUION

From the study we concluded that there is very 
minimal eff ect of sustain stretching on reduction 
of planter fl exors spasticity, but there is signifi cant 
reduction in passive resistance & improvement in P-
ROM. Also there was less change in function outcome 
measure interpreted by GMFM score.

LIMITATION

Study was depend on single session sustain 
stretching, some diff erent result may found after 
repeated stretching sessions. Study was carried on 
very less sample size; same study can be done with 
large sample size to generalised result.
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ABSTRACT

Background: Several environmental exposures have direct and indirect eff ects on health of respiratory 
system. Indoor and outdoor air quality both have variable eff ects causing or contributing to existing 
chronic respiratory conditions. Therefore, analyzing the characteristics of environment within which a 
person lives becomes signifi cant in order to understand the relation between environment and chronic 
respiratory diseases. Aim:  Analysis of environmental characteristics/exposures of patients having 
chronic respiratory disease a� ending Respiratory Out-patient Department (OPD). Se� ing: Respiratory 
OPD of a tertiary care hospital. Design: Retrospective Analysis of documented data (with emphasis 
on environmental exposures) of 50 chronic respiratory conditions (‘chronic’ indicating patients with 
respiratory disease since more than six months duration) Methodology: Environmental exposures of 50 
patients including 25 males and 25 females, all above 15 years of age, and with a mean age of 47.92 years 
were observed by means of document analysis which emphasized on living situations, occupational 
exposures, household exposures, smoking history and second hand smoke exposure. Result: 72% of 
the studied population lived in chawls and slums that are urban congested dwellings resulting in poor 
hygiene. 22 out of 50 reported of manufacturing units/ factories within few blocks of home. 60 % of 
the households did not have separate kitchens making the people living within these households more 
prone to cooking vapour exposures. 40% people reported of having worked in dusty environment 
and chemicals were amongst the top most occupational exposures reported. Incense stick was the 
highest household exposure reported in the studied population. Considerable number of household 
still used kerosene and wood chullah as cooking fuels, being harmful as a result of incomplete fuel 
combustion. 54% of the people were exposed to second hand smoke hence proved to be an important 
environmental hazard. Conclusion: Lungs can be regarded as a ‘gateway’ between the environment 
and the human body as lungs are exposed to various indoor and outdoor exposures having an overall 
eff ect on the chronic respiratory conditions. Most of the patients a� ending Respiratory OPD had some 
environmental predisposing factor.

Keywords: Environmental, chronic respiratory disease, occupational exposures, indoor exposures

INTRODUCTION

Considering the global burden, deaths caused 
by environmentally induced lung diseases include 
upper respiratory infections responsible for nearly 
24% of deaths and infections of lower respiratory 
tracts responsible for at least 42% of deaths.1

Environmental contaminants can either be a primary 
cause or can exacerbate pre-existing Respiratory 
disease.2 Chronic respiratory diseases mainly include 
asthma and chronic obstructive pulmonary disease 
are accountable for the estimated global burden of the 

disease. Environmental diversities have eff ects on the 
prevalence and the incidence of chronic respiratory 
diseases in a vast country like India.3 Literature says 
that for more than a decade, lung continues to be one 
of the key target organs of environmental agents.9

Indoor air pollution is responsible for high 
morbidity and mortality owing to particulate ma� er, 
carbon monoxide and other harmful gases from 
incomplete combustion of fuels like kerosene, wood, 
crop residue, volatile compounds like formaldehyde, 
biological contaminants likes dust, mites.5 Bulletin of 
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WHO states that, ‘nearly 2 million deaths as a result 
of indoor air pollution contribute for nearly 4% of the 
global burden of the disease.  Women and children 
are at a higher risk of exposure to indoor air pollution 
in developing countries.’The rule of 1000’s as cited by 
WHO and Indian council of Medical Research states 
that, ‘when a pollutant is released indoor it is 1000 
times more likely to reach the person’s lungs than 
a pollutant released outdoor.’ Eff ects of air quality 
on respiratory system also depend on ventilatory 
condition of the house and the type of fuel used for 
cooking. On basis of particulate ma� er released, 
burning one mosquito coil equals to particulate ma� er 
released by burning 75-137 cigare� es and on basis of 
formaldehyde released, burning one mosquito coil 
equals to burning 51 cigra� es.6  Environmental Health 
Rights Organization of India stated that, Particulate 
ma� er around dump sites in India was found to be 
around 2000micrograms/cubic centimeter which 
highly exceeds the WHO norms giving upper limit of 
150 micrograms/cubic meter.

In a standard working week, one’s respiratory 
tract comes in contact with some 1400 litres of air 
with variable air qualities depending on diff erent 
occupational exposure.2 The purpose of analyzing the 
occupational environment is obtaining knowledge 
of various exposures including chemicals, fumes, 
gases irritants, dust and several other occupational 
exposures. Occupational exposures that are relevant 
to chronic respiratory conditions are order of higher 
magnitudes compared to household exposures.4

Global health Observatory data,2014 by WHO 
states that, ‘more than one third of world’s population 
resides in countries not having 100% smoke free 
regulations for public health.’ 

Chronic respiratory Diseases particularly COPD 
and asthma aff ect millions of people around the globe. 
There are less studies from India on epidemiology of 
chronic respiratory conditions like asthma focusing 
on environmental factors and characteristics,  hence 
the reason for considering this study.

METHODOLOGY

Documents of 50 patients which included 25 
males and 25 females with chronic respiratory 
conditions, having a mean age of 47.92 years and 
all above 15 years of age a� ending Respiratory Out-

patient Department were analyzed retrospectively. 
Demographic profi les along with living situations, 
occupational exposures, household exposures, 
smoking status, second hand smoke were analyzed. 
Hence comprehending the following terms used in 
statistical analysis becomes crucial:

Household:

Person or group of people commonly living 
together availing meals from a common kitchen.3

Indoor air pollution:

Degradation of indoor air quality can be ten times 
more worse compared to air pollution outward as a 
result of harmful chemicals indoors in a contained 
area enables potential pollutants to build up in higher 
quantities than in open spaces.8

Occupational Environment:

Sum of external infl uences and varying conditions 
that prevail at workplace and has some eff ect on 
health of the working population.

Second hand smoke (SHS):

American Cancer Society defi nes SHS as ‘a 
mixture of two forms of smoke that come from 
burning tobacco-

(1) side- stream smoke from li� ed end of cigar, 
pipe, smoke, cigare� e.

(2)main- stream smoke- smoke exhaled by a 
smoker.

RESULTS

With reference to fi gure.1, total of 82% of the 
studied population were urban dwellers with 
maximum of them residing in chawls and slums and 
remaining 18% lived in rural areas. Figure.2  shows 
that out of the environmental characteristics of 50 
chronic respiratory patients that were analyzed, 22 
of them reported of having factories/ manufacturing 
units within few blocks of home. Other non-residential 
activities in vicinity of home included highways/ 
major roads, dumping waste sites and farms.
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and perfumes/ deodorants were amongst the most 
frequent household exposures.

 Figure 4. Common household exposures.

With reference to fi gure.5, smoking status of 50 
patients stated that 22% of the population studied 
were former smokers and 10% were current smokers, 
others being non- smokers. Of special mention is 
that 54% of the people had exposure to second hand 
smoke as described in fi gure.6

Figure 5. Smoking status.

Figure 6. Exposure to second hand smoke.

DISCUSSION

 The present study sought to comprehend the 
variable environmental exposures of patients with 
chronic respiratory conditions found that it is crucial 
to analyze the indoor as well as outdoor exposures 
in order to understand the eff ect of environment as a 
‘whole’ on the lungs.

 Figure 1. Description of living situation.

Figure 2. Non-residential activity within few blocks of 
home.

Description of occupational environment 
revealed that 40% of the people reported of working/ 
having worked in a dusty environment. The top three 
occupational exposures were chemicals, sweepers 
and farmdust as shown in fi gure.3

Figure 3. Occupational expos ures.

 On analysis of indoor/ household characteristics 
that have an eff ect on respiratory health it was found 
that 60% of the households of the respective patients 
did not have a separate kitchen in their house. As 
shown in fi gure.4 though majority of households 
used LPG as the cooking fuel, still cooking fuels 
like kerosene and wood chullah were used by 
a considerate number of households. Also with 
reference to fi gure.4, Incense stick, cooking vapour 
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Since majority of the sample population lived 
in urban congested dwellings including chawls and 
slum areas which accounts to poor hygiene and 
ventilation, worsening indoor air quality, as a result 
diseases like tuberculosis are very common in these 
communities. Factories/ manufacturing units within 
few blocks of home, make people living in those areas 
constantly exposed to various harmful chemicals 
and gas fumes suspended in air. Members residing 
in households having major roads/ highways in the 
vicinity are highly exposed to harmful gases and 
particulate ma� er from the vehicular exhaust, diesel 
emissions playing a vital role. Waste/ dumping 
sites again contribute to spoiling the air quality by 
particulate ma� er, dust, harmful gases. Farms near 
households in case of rural dwellers lead to grain 
dust exposures distributed by winds. Hence, close 
residential proximity of any of these non- residential 
activities explains the contribution to ambient 
environmental exposures.

When considering the occupational health 
hazards, exposure to a wide variety of chemicals 
that prevail and are released at place of work/ 
factories/ manufacturing units plays an important 
role. International Agency for Research on Cancer 
(IARC) classifi ed more than 170 chemicals/ exposure 
circumstances as known and probable human 
carcinogens. Considering diff erent chemicals and 
its eff ect on health is beyond the scope of this 
article. Occupations like sweeper and non- salaried 
occupations like housecleaner (commonly in regard 
to women who are housewives by occupation) are 
important occupational hazards as the work of 
‘cleaning’ comes along with ‘regular exposure to 
dust.’ Exposures of farmers to farm dust ( including 
mainly grain dust) poses an adverse eff ect on 
respiratory health as the dust undergoes biological 
activity that includes the ability of causing and 
exacerbating respiratory tract irritation leading to 
impairments characterized by wheezing, shortness of 
breath and related respiratory symptoms.

Since 60% of the households did not have a 
separate kitchen in their house can be related to high 
exposures to cooking vapour that is responsible for 
release of carbon monoxide, sulfur dioxide and nitric 
oxides, specially exposed group include women 
and children staying indoors for comparatively 
more duration. LPG, being a safer cooking fuel, 

still kerosene and wood chullah are being used in 
many households which are injurious to respiratory 
system because of the chemicals released as a result 
of incomplete fuel combustion. Agarba� is, cooking 
vapour, perfumes/ deodorants being the major 
household exposures that release carbon monoxide, 
formaldehyde, oxides of nitrogen, fl uorocarbon, 
sulfur dioxide and other such harmful gases which 
can be a cause as well as are an aggravating factor for 
chronic respiratory conditions.

As smoke contains 92% vaporized chemicals 
and 8% particulate ma� er consisting of toxic 
organic compounds which tobacco smoking the 
most important prevalent risk factor for pulmonary 
disease.  Of special mention is that 54% of the 
population studied had exposure to second hand 
smoke (SHS) , this SHS is equally injurious to health 
as the primary smoke.  Quick view of major eff ects of 
tobacco smoke and second hand exposure to tobacco 
smoke on respiratory system are: Impairs ciliary 
movement, hypertrophy and hyperplasia of mucus 
secreting glands, inhibit antiproteinases, neutrophils 
release proteolytic enzymes. Literacy and awareness 
of adverse eff ects of second hand smoke plays an 
important role in the generations to come. A study 
conducted in 2010, stated that 88.1% of the school 
going children in Mumbai between age of 11-17 years 
were aware of the deleterious infl uences of second 
hand smoke on health.10

Impact of Environmental characteristics can be 
analyzed in detail by comparison with persons not 
having chronic respiratory disease, which can further 
support the role of environmental predisposing 
factors in respiratory conditions. The present study 
conducted on chronic respiratory patients can 
therefore be a stepping stone to undertake studies 
which can comparatively analyze the impact of 
environment on respiratory health individuals with 
and without chronic pulmonary diseases.

 CONCLUSION

Lungs can be regarded as a ‘gateway’ between 
the environment and the human body as lungs are 
exposed to various indoor and outdoor exposures 
having an overall eff ect on the chronic respiratory 
conditions. Multidisciplinary research and programs 
for public health are required to comprehend the 
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eff ect of environmental agents as a causative as well as 
aggravating factor for those with chronic respiratory 
diseases and thus work towards bringing about an 
‘environmental change’ in order to control, eliminate 
and reduce environmental lung disease by improving 
air quality indoor, outdoor and at workplace.

Future scope of study

a. Methods to assess total environmental 
exposure throughout an individual’s life rather than 
concentrating on exposures at fi xed duration of time.

b. On identifi cation of prime sources of ambient 
air pollution government can implement respective 
laws and policies in interest of public health.

c. This study can be taken ahead to include larger 
population size and can be conducted over diverse 
geographical and environmental distribution.
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ABSTRACT

Objective: Mechanical low  back pain is caused  due to faulty biomechanics  resulting in signifi cant 
discomfort, functional  limitation & disability. Objective was to study the eff ect of segmental 
stabilization exercises on reducing pain, functional disability, & to improve the trunk muscles strength 
in subjects with mechanical low back pain

Methods : 40 subjects with mechanical low back pain  including  both males & females  between the 
age group of 20-50 years were selected. Subjects were divided into control group & experimental 
group by convenient sampling method. The control group was treated with conventional therapy & 
the experimental group was treated with conventional therapy & segmental stabilization exercises, 45 
min session for 7 consecutive days.

Result :  All data was expressed as mean ± , SD & was statistically analyzed using the Mann- Whitney 
U test & unpaired t test to determine the statistical diff erence between the parameters, statistical 
analysis of VAS & Kendall MMT grading for trunk fl exors & extensors showed  0.000 signifi cance with 
95% confi dence interval & statistical analysis of  Oswestry scale showed  0.002 signifi cance with 95% 
confi dence interval  .

Conclusion: Segmental stabilization exercise is eff ective on  reducing  pain , functional disability and 
increasing the trunk muscle strength in subjects with mechanical low back pain.

Keywords: Mechanical low back pain, Segmental stabilization exercises, VAS, Oswestry scale, Kendall MMT 
grading for trunk fl exors & extensors.

INTRODUCTION

 The low back pain is the common problem 
aff ecting the population.  The mechanical low back 
pain is encounter commonly due to poor posture 
during seating, standing & lifting any heavy object,1 
that results in signifi cant discomfort,  functional  
limitation & disability. Poor posture leads to muscle 
imbalance i.e. inhibition of one muscle group followed 
by facilitation of other muscle group. This is known 

as lower crossed syndrome.1 Lumbar segment of the 
spine has often been described as a unique dynamic 
functional spinal unit. The modern biomechanical 
model displays the lumbar spine in 5 separate parts, 
called motion segments, which consist of sequences 
of vertebrae and ligaments.2 The contribution of the 
superfi cial global muscles to lumbo-pelvic movement 
and stability generally is predictable based on the 
moment arm and the direction of force provided by 
the muscles. That is, fl exors generate fl exion torque 
and oppose extension. 

Core muscles give segmental a� achment and 
provide dynamic support to the spine & help to 
maintain each segment in stable position. Though 
biomechanical importance of core muscles is evident, 
still in literature, paucity was found in researches 
related to its strengthening in subjects with mechanical 
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back ache. Hence the need arises to study the eff ect 
of segmental stabilization exercises in mechanical 
low back pain.  A stable spine is maintained by 
high muscular endurance which provides best 
protection against low back pain. Therefore stability 
of spine can be achieved by strengthening the core 
muscles.4  core stability exercise have the common 
goal to improve lumbo -pelvic control restore the co-
ordination & control of the trunk muscles,  improve  
the control of the lumbar spine & pelvic & restore 
the capacity (strength & endurance) of the trunk 
muscles2. Particularly a� ention has been paid to 
the core because it serves as a muscular corset that 
works as a unit to stabilize the body and spine with or 
without limb movement in short the core serves as the 
centre of the functional kinetic chain.9  The aim was 
to  study the eff ectiveness of segmental stabilization 
exercises in Patients with mechanical low back pain & 
objective was to reduce  pain ,functional disability , & 
to improve the trunk muscles strength in individual 
with mechanical low back pain. 

MATEREAL & METHODOLOGY

The study was approved by the ethical 
commi� ee & faculty of physiotherapy department, 
Tilak Maharashtra Vidyapeeth  Pune.  The study 
was done in Pune. Study duration was 6 months, 
Total 40 Subjects with  mechanical  low back pain 
between age group of 20-50 years both male & female 
were included . Subjects with recent surgery of the 
spine,  pregnancy , pueperium, disc herniation,  
radiating pain, recent fracture of the spine , trauma, 
dislocation, and prolapse intervertebral disc were 
excluded because study was done on mechanical low 
back pain. 

The subjects were given introduction and 
made aware about the study. The subjects signed 
consent was taken and were evaluated according to 
the inclusion &exclusion criteria divided  into two 
groups Group A 20 samples( control group) & Group  
B 20 samples (experimental group.)  The control 
group was treated with  conventional  therapy4  & the 
experimental group was treated with  conventional 
therapy + segmental stabilization exercises5 which 
mostly targeted on activation  of transverse abdominis 
& multifi dus muscle. Both groups were  treated for 45 
min session for 7 consecutive days.

  Outcome  measures were assessed pre & post 
treatment on day 1 & day 7 .

Oswestry scale.6

• VAS scale.7

• Kendall MMT grading for abdominal and 
trunk muscles.8

Segmental stabilization exercises included in the 
study are

Scapula movement

Position of the Patient :-  Crook lying position 
,neutral pelvic , arms forward, with shoulders placed 
in 90* fl exion .

Instruction to the Patient :- Patient is asked to 
breath in while protracting  scapula  and breath out 
while  retracting   scapula back to normal, without 
elevating the shoulders and moving the neck. Repeat 
it 10 times  with 10 seconds.

Chest lift (sit-up holding):

-Position of the Patient :- Crock lying position 
with neutral pelvis

Instruction to the Patient:   Patient is  asked to 
draw his abdominals up as he breaths in and roll 
chest as  forward breaths out and asked to hold the 
position for six breaths and emphasize TrA with each 
breath and than exhale and roll back to neutral repeat 
the same procedure for 10 times.

Back extension with arms:-

Position of the Patient :-  Prone position with 
forearm placed on the towel arms placed in 90*-90* 
position with palm facing down

Instruction to the Patient :-  Patient is asked to 
Breath and  activate TrA  ribs & pelvic bone are 
anchored to the ground patient is asked to breath out 
while his shoulder away from the ears while lifting 
the head& chest off  the fl oor. By  keeping the rib cage 
in touch with fl oor. Then  patient is asked to breath 
in as he lifts his arms & head off  the fl oor & asked to 
breath out as he lower his hand without lowering the 
shoulder repeat the same procedure for 10 times.

 Pelvic stability & Hip endurance:-
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Position of the Patient  :- Crook  line with pillow 
place between the knees.

 Instruction to the Patient:- Patient is asked to 
breath in to  activate the TrA & then asked to breath 
out  squeezing thighs together without moving pelvis. 
Patient asked to hold the contraction for fi ve counts 
& breath in long & release the pillow in fi ve counts  
breathing in  repeat the procedure for 10 times

Activation of multifi dus muscle:-  Position 
of the Patient :-  Standing position with the spine 
maintaining a neutral position with the thumbs 
gently pressing on eighther  side of the of the spine 

Instruction to the   Patient : Patient is asked to 
step forward with one foot without lifting  the trailing  
foot  patient is asked to feel the contraction with the 
thumb placed over the spine repeat the procedure for 
10times.

4 point kneeling:- Position of the  Patient  : 4 point 
kneeling position with hands under shoulders neck 
scapula and pelvic neutral 

Instruction to the   Patient : Patient is asked to 
bring one arm  forward and extend the opposite  leg 
as he breaths in and bring hands and legs back to 
neutral while breathing out. Repeat the procedure for 
10 times. 

Caterpillar:- Position of the Patient:- Four point 
knelling position knees under hip hands under the 
shoulder neck scapula and  pelvic neutral.

Instruction to the Patient:- Patient is ask to 
take the head downwards to curve the lower back 
rounding it as much as possible asking to  drop the 
head downwards patient is asked to expand the ribs 
as he breaths in than the patient is asked to breath out 
with fl a� ening the back and returning to the starting 
position breath in and repeat for 10 times.

The Clam:- Position of the Patient :-  Side lying 
with the knees bent & line with spine.

Instruction to the Patient:-  Breath out as u lift your 
knees, without moving the pelvis & do not lift the heel 
& the patient is asked to breath in, while lowering the 
top leg. Repeat the procedure for 10times.

RESULTS

All statistical tests were done using SPSS Software 
20 version descriptive analysis was obtained from 
mean & standard deviation.

In both  Group-A and B, all data was expressed 
as mean ± SD and was statistically analyzed using 
Mann-Whitney U test & unpaired t test  to determine 
the statistical diff erence among the parameters  .

Estimated marginal mean of VAS on activity in 
control group was  2.30  standard error 0.341 &  in 
experimental group mean was  4.600 standard error 
0.222  with  0.000 signifi cance & 95% confi dence 
interval of the diff erence with lower -3.374& upper 
-1.225.

 Mean of vas on rest in control group was  
1.350  standard error 0.195  &  in experimental 
group  mean was  2.550 & standard  error 0.234 with  
0.002 signifi cance &  95% confi dence interval of the 
diff erence with lower -1.889 & upper -0.5108.

Graph no :1 Represents diff erence of  VAS on activity and 
diff erence of VAS on rest in group A and group B.

Estimated marginal mean of Oswestry scoring 
in control group was  14.90  standard error 2.718 &  
in experimental group mean was  26.00  standard 
error 1.968 with  0.002 signifi cance &  95% confi dence 
interval of the diff erence with lower -16.59 & upper 
-2.90.

Graph no 2 : Represents diff erence of Oswestry score in 
group A and group B.
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Estimated marginal mean Kendall MMT grading 
for abdominal fl exors in control group mean was  0.30 
standard error 0.105 &  in experimental group mean 
was  1.10  standard error 0.068 with 0.000 signifi cance   
&  95% confi dence interval of the diff erence with 
lower -1.088 & upper -0.511

Estimated marginal mean Kendall MMT grading 
for abdominal extensors control group was  0.300  
standard error 0.150 &  in experimental group  mean 
was  1.10 standard error 0.068  with 0.000 signifi cance 
& 95% confi dence interval of the diff erence with 
lower -1.088 & upper -0.511.

Graph no :3 represents diff erence of fl exors and extensors 
grading  in group A and group B.

DISCUSSION

These fi ndings show that  segmental stabilization 
exercises  is eff ective on reducing pain , function 
disability, and increasing the trunk muscle strength 
in individuals with mechanical low back pain. 
The results   were   found because a stable spine 
is maintained by high muscular endurance which 
provides best protection against low back pain. 
Therefore stability of spine can be achieved by 
strengthening the core muscles.1  core stability 
exercise have the common goal to improve lumbo -
pelvic control restore the co-ordination & control of 
the trunk muscles,  improve  the control of the lumbar 
spine & pelvic & restore the capacity (strength & 
endurance) of the trunk muscles. Particularly 
a� ention has been paid to the core because it serves 
as a muscular corset that works as a unit to stabilize 
the body and spine with or without limb movement 
in short the core serves as the centre of the functional 
kinetic chain.9  The fi nding of our study are consistent 
with various studies of  Kumar Amit, Gupta Manish, 

and Katyal Taruna Singhania et al. who conducted a 
research on The eff ect of trunk muscles stabilization 
exercises and general exercises on pain on recurrent 
non specifi c low back ache.10 Aparajita Mukherjiee, 
Lipy Bha� , Ravidra Narwal,   who conducted the 
research on Segmental co-activation exercise & Its 
functional ability in low back pain .1

Further scope : The study can be done  with large 
sample size for more accuracy & be� er results .The 
study duration was just for one week, which can be 
increased for longer duration .The age group selected 
was  20-50 yrs.

The implication of the study is that segmental 
stabilization exercises are be� er in improving core 
muscle strength so can be incorporate in management 
of low back pain. 

CONCLUSION

The trunk muscle strength in subjects with 
mechanical low back pain.
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ABSTRACT

Objectives: This review aims to evaluate the eff ectiveness of pelvic fl oor muscle exercises (PFME) in 
women with genuine stress urinary incontinence (SUI).

Methods: Electronic search using databases and manual search of reference lists from systematic 
reviews was done. Publications of randomized controlled trials from 1999-2013 that evaluated the 
eff ects of PFME on SUI were selected and analysed. 

Results: Five articles fulfi lled the criteria giving a sample size of 204 women; PFME :115, Control :89. 
The assessment methods, treatment times and protocols used were heterogeneous. Rates of cure were 
similar between the groups. In primary outcome measure, three studies reported > 50% improvement. 
Cure rate following PFME varied from 30-70%. Leakage index and social activity indices did not show 
signifi cant improvement in quality of life (QOL) between experiment group and controls.  

Conclusion: PFME is a cheap and non-invasive  treatment for women with genuine SUI. Cure rates 
and frequency of leakage showed improvement in a proportion of women. This study adds to the 
widespread recommendation of PFME as fi rst line treatment of SUI.

Keywords: PFME, SUI, women, randomised controlled trials, systematic review
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INTRODUCTION

Forty-two percent of women in the UK 
experienced urinary incontinence with genuine stress 
urinary incontinence (SUI) being the most prevalent.2 
Urge and mixed incontinence predominantly occur in 
older women whereas middle-aged women have SUI. 
SUI is seen in approximately half of all incontinent 
women.1

The International Continence Society defi ned SUI 
as involuntary leakage of urine on eff ort or exertion.2 A 

clinical diagnosis is made when a woman reports urine 
leakage occurring involuntarily with physical exertion 
or observed to lose urine during a pelvic examination 
on instructional exertion. Urodynamically proven 
SUI is a demonstration of involuntary loss of urine 
during increased intra-abdominal pressure that is 
not a� ributed to contraction of the detrusor muscle.4

Leakage of urine is due to weakening or damage of 
pelvic fl oor muscles. 

Pelvic fl oor muscles prevent urine and faecal 
leakage. Dysfunction in the support leads to 
involuntary loss of urine. Pudendal nerve damage 
during vaginal birth and concomitant loss of 
supportive connective tissues of the urethra and 
bladder are plausible reasons. Hereditary factors, 
estrogen deprivation in menopause and the eff ect of 
aging need to be kept in mind.5,6
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Pelvic fl oor muscle exercises (PFME) have been 
recommended as a cheap and non-invasive approach 
in conservative management of SUI. They improve 
strength and effi  cacy of pelvic fl oor muscles. A 
Cochrane systematic review that included all forms 
of urinary incontinence found that PFME was more 
eff ective as compared to without treatment or 
placebo.7

Our aim is to review studies reported in the 
English literature which specifi cally look at the eff ect 
of PFME on SUI. 

METHODS

Electronic search for English articles using 
Cochrane, MEDLINE, Cumulative Index for Nursing 
and Allied Health Literature and Embase as well as 
manual search of reference lists was done. Articles 
published between 1999-2013 were selected. The 
descriptors used for the research, based on the Medical 
Subjects Heading were “pelvic fl oor exercise”, “stress 
urinary incontinence”, “urodynamically diagnosed”, 
and “randomized controlled trials”. To facilitate the 
search for articles, it was limited to “humans” and 
“female”. 

Inclusion criteria:

• Randomized controlled trials (RCTs) published in 
English 

• Women aged > 40

• Premenopausal or menopausal with 
urodynamically proven genuine SUI. PFME for 6 
weeks 

Exclusion criteria:

• Women with genuine SUI after pelvic surgery

• Pregnancy 

• SUI related to surgery / pregnancy

• Co-morbids like obesity (BMI >27kg/m²), 
neurological disease that aff ects lower urinary 
system

• Women on medication that aff ects urinary fl ow 
and women with concomitant pelvic organ 
prolapse 

Outcomes of interest:

i. Primary outcome measure: Patient Cure/
Improvement Rate

ii. Secondary outcome measure: Symptom and 
Quality of Life (QOL) Assessment

The research team was divided into 2 groups and 
selected articles were equally distributed. After fi lling 
up the table of analysis (Table I), the articles were 
exchanged to be cross checked. The disagreements 
encountered were resolved by discussion with the 
facilitator.

RESULTS

Five trials involving 204 women met the inclusion 
and exclusion criteria. Of these 115 (56.4%) were 
subjected to PFME and 89 (43.6%) did not receive 
treatment.

Table I shows the characteristics of the selected 
studies. Tables II and III describe the PFME and the 
results of the analysis of the studies respectively.

i. Primary outcome measure: Patient Cure/
Improvement Rate

Improvement is defi ned as women feeling dry 
or experience li� le leakage which is not bothersome’. 
Non-improvement is defi ned as ‘not being dry, 
worsening of symptoms or no signifi cant reduction 
in urine leakage’. These studies observed patients’ 
response to treatment using diff erent scales e.g. 
Sandvik Severity Scale, Leakage Index and Pad Test. 

Three studies reported improvement of >50% 
following the treatment, where the women admi� ed 
to be dry.8,9,10 PFME in this group were more likely 
to report improvement.  The experiment group were 
about 70 times more likely to report cure in Bo’s as 
compared to about 60 times improvement in Lagro-
Janssen’s.8,9

Aukee’s estimate of high cure rate may be 
confounded as the control group also practised 
biofeedback.10 Sangeetha’s and Borello-France’s 
documented <30% improvement following PFME.11,12

Using the Sandvik Severity Scale, Sangeetha 
demonstrated about 24% improvement among the 
experimental group compared to 17.5% among the 
controls. However, this is not statistically signifi cant 
(p=0.133).12
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Bo and Borello-France utilised the pad test.  The 
former showed signifi cant diff erences between the 
PFME group and the control group based on results 
of the pad test with standardised bladder volume 
(p=0.02).  The la� er reported a mean of 0.1 in high 
frequency exercise group compared to 0.6 in low 
frequency exercise group. 8,11

ii. Secondary outcome measure: Symptom and 
Quality of Life Assessment

Three studies shown in Table IV used validated 
questionnaires for assessment of incontinence 
symptoms and the impact of these symptoms on QOL 
or both. Sangeetha’s Incontinence Quality of Life (I-
QOL) score reported about 32% of an average raise in 
QOL outcome, compared to 19% overall improvement 
in control group.12 Borello-France utilised the 
International Incontinence Impact Questionnaire 
(IIQ) which showed no statistically signifi cant 
diff erence between low and high frequency exercise 
groups (p= 0.5811).11 Lagro-Janssen determined this 
parameter using the General Health Questionnaire 
(VEOG). Improvement in psychological impact were 
reported in 70% and 73% in restriction of activities.9 
Bo utilized the Leakage Index and Social Activity 
Index which showed signifi cant diff erences between 
the experiment and control group, p<0.01 and p<0.01 
respectively.8

DISCUSSION

All studies included in the review were suitable 
to be analysed for primary outcome. They contributed 
to the data on number of women who were cured or 
improved after treatment. However, heterogeneity 
was observed between comparisons. 

i. Primary outcome measures

Improvement was fairly signifi cant in all 5 
studies, ranging from 17.9-74.5%. Three studies 
reported improvement in cure of >50% following 
PFME.8,9,10 The other two studies documented <30% 
improvement following PFME.11,12 The two studies 
with greater eff ects had longer treatment durations 
i.e. three and six months versus twelve weeks.11,12 
Age might have aff ected the outcome in terms of 
cure or improvement as younger women are more 
likely to suff er from SUI, whereas older women to 
suff er from urge or mixed incontinence. It is believed 
that PFME is reasonably eff ective in treating SUI as 

a fi rst line management.8 The higher improvement 
rates reported in Bo et al. and Lagro-Janssen et al. 
are linked to higher compliance to treatment rates 
ranging from 61% to 93% respectively.8,9

Sangeetha and Borello-France documented less 
than 30% improvement following PFME. It could 
be a� ributed to the small sample size and adherence 
rate.11,12 However, this factor could not be derived 
from the data provided. This is in contrast with the 
fi ndings of Bo and Lagro-Janssen where compliance 
to treatment was high (61% to 93% respectively).8,9

In summary, the cure or improvement rate is 
signifi cant enough to be of interest to women as a 
non-invasive and cheap alternative. Duration of 
training, compliance and age are the main factors 
aff ecting the outcome. 

Three of the studies assessed improvement 
in QOL and reported signifi cant improvement in 
terms of QOL among the women. Generalizability is 
diffi  cult as the studies used diff erent questionnaires 
and scores.9,11,12

Improvement in terms of QOL can ensure be� er 
treatment adherence and any improvement is worthy 
of trial. The result derived from this review indicates 
that PFME does improve QOL in a reasonable 
proportion of patients.

CONCLUSION

PFME is eff ective as one of the treatment option 
for women with genuine SUI. Eff ectiveness of PFME 
in the management of SUI is well established.8 The 
most important factor that contributes to the success 
of PFME is patient’s motivation and adherence to the 
therapy.8,11 

There is suffi  cient evidence to recommend PFME 
as a fi rst line treatment of SUI for a period of 3 months 
while contemplating surgical approaches. Supervised 
instructions and compliance provides a cheap and 
non-invasive mode of treatment. 

  Limitations

The scarcity of RCTs and the heterogeneity of the 
studies found were the limitations of this systematic 
review. Future studies with larger samples should 
be carried out in a controlled fashion, with adequate 
randomization. 
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Table I: Description of the included studies

Study 
Reference

Study 
Population (n) Interventions Outcomes Limitations

Sangeetha 
(2010) 20

PFME (n=10) 
Inlcuded timed voiding 
+ Tanzberger exercise 
concept + functional 
activities

Signifi cant reduction SI/ 
improvement of QOL Comprehensive PFE desired

Aukee (2004) 35
PFME (n=19) 
Home biofeedback 
(n=16)

Home biofeedback success rate 
68.8%. 

A larger RCTs required for PFME with 
home biofeedback vs, PFME alone

Borello-France 
(2008) 28

Low-frequency 
(once/week) (n=13) 
High-frequency (4 times/
week)(n=15)

No statistically signifi cant 
diff erences 
Incontinence Impact 
Questionnaire scores worsened ( 
6 month) but not signifi cant.

Record not obtained in 13/28 cases 
Adherence from a self-report diary 
No control group 

Lagro-Janssen 
(1991) 66

PFME (n=33) vs, 
Control (n=33). 

61% treatment group dry/mildly 
incontinent after 3 months
21% were dry after 3 months 
(p<0.01)

Results cannot be generalised as women < 
65 years only included

Bo (1999) 55
PFME (n=25) vs, 
Control (n=30).

Signifi cant diff erences (p=0.02), 
episodes of leakage in 3 days 
(p<0.01), social activity index 
(p<0.01), leakage index (p<0.04)

Electrical stimulation group, 2/25 had 
smarting, 8/25 had motivation problems, 
diffi  culties in using the stimulator. 
Vaginal cones, 1/25 abdominal pain, 
2 vaginitis, 1 bleeding, 14 motivation 
problems 

Table II: Description of Pelvic Floor Muscle Exercise (PFME) 

Study 
Reference Methods PFME 

Duration Mode of assessment of improvement

Sangeetha 
(2010)

n=10 vs n= 20 (control) 
Control group : only PFME for 12 weeks; once weekly, 
45 mins per session. 
Experimental group : Comprehensive Pelvic Floor 
Muscle Rehabilitation Program for 12 weeks; once 
weekly, 45 mins per session including PFME, Timed 
Voiding, Tenzberger Exercise Concept which included 
Programming of Functional Activities.

12 weeks
Modifi ed Oxford grading Scale 
Sandvik severity scale 
Incontinence QOL questionnaire

Aukee 
(2004)

35 women randomized to either PFME with home 
biofeedback group or PFME alone group. 
5 x daily, 20 mins duration, 5 point Likert scale 
Biofeedback group noted whether they exercised with 
or without the device. 

12 weeks
EMG assisted biofeedback device (FEMISCAN) 
Training diary and leakage index 

Borello-
France 
(2008)

60 PFME repetitions (3 sets of 10 repetitions) of a 12-
second contraction per exercise session. 2 exercise 
sessions per day. 

9 - 12 
weeks

Bladder diary 
Urine leakage during urodynamic testing 
Volume of urine loss during pad test 
QOL (Incontinence Impact Questionnaire [IIQ] 
score) PFM strength (Brink score) 

Lagro-
Janssen 
(1991)

5-10 sessions of 10 pelvic muscle contractions each day 3 months
General health questionnaire 
7-days chart recording frequency of episodes of 
incontinence: at baseline and after 3 months 

Bo (1999)
8-12 high intensity contractions three times daily 
with additional training in groups once a week for 45 
minutes with a physical therapist.

6 months Pad test with standardised bladder volume, self-
report on severity
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Table III: Patient cure rate/improvement rate 

Study 
Reference Results (% Improvement) p-value

Sangeetha 
(2010)

Sandvik Severity Scale Control group = 17.5% reduction in severity of the incontinence. 
Mean score of pre therapy was 4.2 which had reduced to 2.8 post therapy; vs, Exp. Group = 
23.75 % 
Pre therapy mean reduced from 3.9 to 2.0 signifying mean reduction of 1.9 in severity of 
incontinence. 

0.1

Modifi ed Oxford Grading Scale Control group = mean value increased from 2.5 to 3.7; mean of 
1.2 increase in muscle strength; 
Exp group = improvement in pelvic fl oor muscle strength by 26%. 
A mean increase of 1.3 (i.e. 2.8 to 4.1) 

0.1

Aukee 
(2004)

1. PFME alone group (Experimental group) Mean change after 1 year treatment = 17.25 - 24.65 
( 7.40); Mean change after 12weeks treatment= 17.25 - 15.12 (2.13); Percentage improvement = 
52.6% 

1 yr = 0.021; 
12 weeks = 0.151

2. PFME and biofeedback (Control group) Mean change after 1 year treatment = 14.5-23.8 (9.3); 
Mean change after 12weeks treatment= 14.5-23.9 (9.4); Percentage improvement = 68.8% 

1 yr = 0.799; 
12 weeks = 0.005

Borello-
France 
(2008)

1. Urine leaks per week Low frequency exercise group, mean = 1.0; High frequency exercise 
group, mean = 1.4. Urodynamic stress incontinence (USI) was present in 60.7% of the women 
prior to the physical therapy intervention. Following intervention, only 42.8% of the women 
leaked urine during urodynamic testing. Improvement of 17.9%. 

0.55

2. Volume of urine loss during pad test (g) Low frequency exercise group, mean = 0.6; High 
frequency exercise group, mean = 0.1. 0.06

3. PFM strength using Brink score Low frequency exercise group, mean = 11; High frequency 
exercise group, mean = 11. 0.53

Lagro-
Janssen 
(1991)

1. Brink score Pelvic Floor Muscle Strength - Low Frequency (11) High Frequency (11) 0.53

7-day chart recording frequency of episodes of incontinence 61% in the treatment group were 
dry/mildly incontinent after 3 months 0.01

Bo (1999)

Muscle strength evaluated using vaginal balloon catheter connected to a pressure transducer 
Exercise Group = 74.5% improvement. No signifi cant change in control group 

<0.01 compared to 
control group

2. Episodes of leakage in 3 days Exercise vs.control: -1.5 (-2.6 to -0.4) Mean Change (Exe. Group): 
-1.2 (-2.0 to -0.4) <0.01

3. Stress pad test Exercise vs. control: -17.5 (-36.5 to 1.5)Mean Change (Exe. Group): -30.2 (-43.3 
to -16.9)

4. 24h pad test Exercise vs. control: 0.5 (-15.3 to 16.3) Mean Change (Exe. Group):-6.6 (-12.1 to 
-1.1)

PFME: Pelvic Floor Muscle Exercise 
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Table IV : Incontinence specifi c quality of life 

Study 
Reference QOL Type Outcome p-value

Sangeetha 
(2010)

Incontinence quality 
of life questionnaire 
(IQOL)

Control group=18.79 % overall improvement, mean reduced from 50.0 to 63.6 
Exp.group = 31.97% average raise in QOL outcome. A mean increase of 16.9 (i.e. 
54.6 to 71.5)

0.01

Diane F 
Borello-
France 
(2008)

Incontinence Impact 
Questionnaire (IIQ)

Low frequency exercise group, mean = 19; High frequency exercise group, mean 
= 16 0.58

Toine LM 
Lagro-
Janssen 
(1991)

General Health 
Questionnaire 
(VOEG)

85% of women felt their condition had improved/was cured with respect to the 
level of incontinence 21% were dry after 3 months 

Bo (1999)

Leakage Index Exercise vs. control: -1.0 (-1.3 to 0.7) Mean Change (Exe. Group): -0.9 (-1.1 to -0.7) <0.01

Social Activity Index Exercise vs. control: 0.8 (0.1 to 1.5) Mean Change (Exe. Group): 0.6 (0.2 to 1.0) <0.01
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ABSTRACT

Objectives: To study the impact of lifestyle modifi cation (de-addiction), diet prescription (orange 
juice), calcium supplementation and exercise interventions in patients of osteoporosis and to compare 
the diff erent options of therapeutic interventions in patients of osteoporosis.

Material & Methods: A total of 120 subjects were divided into 4 groups with 30 subjects in each group. 
Four kinds of therapeutic interventions were administered for the duration of two years. Group A 
(n=30) was subjected to de-addiction from narcotics drugs. Group B (n=30) was given 250ml of widely 
available fresh Orange/Kinu/Mausami Juice thrice weekly. Group C (n=30) was given a dose of 500mg 
of calcium tablets named ‘cipcal 500’ all days a week. Group D (n=30) underwent exercise program 
thrice weekly.

Results: The fi ndings revealed that there was statistically signifi cant improvement in 
bone mineral density in group A, C and D with t=-4.749 (pre-intervention mean=-3.798 &
post-intervention mean=-2.747), t=-3.409 (pre-intervention mean=-3.754 & post-intervention mean=-
2.878)& t=-5.126 (pre-intervention mean=-3.573 & post-intervention mean=-2.780) respectively. 
However, the study exhibited a slight decline (statistically non-signifi cant with t=0.746) in bone mineral 
density in group B with pre-intervention mean=-3.583 & post-intervention mean=-4.609. The results 
of ANOVA indicated that de-addiction was most eff ective followed by calcium supplementation 
and then exercise intervention with mean improvement score=-1.05, -0.876 and –0.792, respectively. 
Nevertheless, the diff erence in the level of improvement amongst these diff erent types of therapeutic 
interventions was statistically non-signifi cant (F=0.374).

Conclusion: Lifestyle modifi cation (de-addiction from narcotic drugs), Calcium supplementation 
and Exercise intervention exert comparable benefi cial eff ects in improving bone mineral density in 
osteoporosis while the administration of orange juice alone is not eff ective in improving the level of 
bone mineral density in patients of osteoporosis.

Keywords: Osteoporosis, Bone Mineral Density, De-addiction, Orange juice, Calcium, therapeutic exercises

INTRODUCTION

Osteoporosis is a global problem which is 
increasing in signifi cance as the world’s population 
both grows and ages. Nevertheless, it is greatly 
under-diagnosed and undertreated in a continent like 
Asia, even in the most high risk patients who have 

already fractured due to osteoporosis. The problem is 
particularly acute in rural areas. In the most populous 
countries like China and India, the majority of the 
population lives in rural areas (60% in China), where 
hip fractures are often treated conservatively at home 
instead of by surgical treatment in hospitals 4. 

While osteoporosis is a well recognized 
public health problem associated with increased 
morbidity and health care costs amongst the 
elderly in the developed countries, there is scarcity 
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of epidemiological data on the magnitude of the 
problem in India, where very few community based 
studies have been done. Moreover, in India priority 
has been given to health problems like infectious 
diseases, malnutrition etc. which are perceived to be 
more important from a public health view point and 
li� le a� ention has been paid to non-communicable 
diseases7.

Several studies have reported the effi  cacy of 
exercise intervention and calcium supplementation in 
patients of osteoporosis. Nevertheless, de-addiction 
as well as citrus juice has not been studied earlier, as a 
strategy to cure this major yet neglected public health 
problem. Therefore, present study was carried out to 
examine and compare the impact of diff erent kinds of 
therapeutic intervention in patients of osteoporosis. 

OBJECTIVE

To study the impact of lifestyle modifi cation (de-
addiction), diet prescription (orange juice), calcium 
supplementation and exercise interventions in 
patients of osteoporosisand to compare the diff erent 
options of therapeutic interventions in patients of 
osteoporosis.

METHODOLOGY

The present study was a longitudinal and 
experimental study. The study was performed in 
the Research lab of Department of Physiotherapy at 
Punjabi University, Patiala.The Institutional Ethical 
Commi� ee approved the study.Prior to participation 
in the study, subjects were explained about the 
procedures that they would have to follow during the 
study. The patients’ consent was taken on the consent 
form for participation in the study. Subjects were 
taken from Punjabi University campus, neighboring 
residential colonies, old age home and Red Cross 
Integrated Rehabilitation Centre for Addicts, Saket 
Hospital (Patiala).The size of the sample was 120 

with 30 samples each in group A,B,C and D. The 
inclusion criteria were subjects of both sex,age more 
than 40 and less than 90 years, bone mineral density 
suggestive of osteoporosis, subjects who were able 
to walk, without or with a walking. The exclusion 
criteria set up were age less than 40 years and more 
than 90 years, Individuals who were on medication 
known to infl uence bone metabolism., Individuals 
undergone a prior balance training, Neurological 
disorder such as Hemiplegia, Parkinson’s diseases 
and polyneuropathy, Grade 4-Arthritis (according 
to Kellgren and Lawrence criteria), People suff ering 
from acute illness, History of syncope, Hypertension 
(not under control), Diabetes Mellitus (not under 
control), Non-ambulatory subjects The list of 
variables include bone mineral density, Education, 
Social class (determined by occupation), Height,  
Body weight, Body Mass Index, Dietary calcium, 
Dietary phosphorus, Dietary vitamin D, Dietary 
protein, Dietary caff eine (all dietary components 
were assessed  from 7-day diet record ), The Alcohol 
Use Disorders Identifi cation Test: Interview Version, 
Summed upper and lower extremities muscle 
strength (normalized by body weight), Steroid use, 
Modifi ed Performance-Oriented Mobility Assessment 
(mPOMA) score, Medical disorders the patient 
suff ering from (heart problem, diabetesmellitus, 
hypertension, respiratory problem, thyroid problem), 
Physical activity level (assessed from General Practice 
Physical Activity Questionnaire), Bone formation 
marker and bone resorption marker (assessed through 
laboratory evaluation). Four kinds of therapeutic 
interventions were administered for the duration of 
two years. Group A was subjected to de-addiction 
from narcotics drugs. Group B was given 250ml of 
widely available fresh Orange/Kinu/Mausami Juice 
thrice weekly. Group C was given a dose of 500mg 
of calcium tablets named ‘cipcal 500’ all days a week. 
Group D underwent exercise program thrice weekly

RESULTS & DISCUSSION
Table 1:  Pre and Post intervention comparison of bone mineral density for Group A, B, C and D

Group 
Pre-intervention Post-intervention 

t 
Mean SD SE Mean SD SE 

Group A -3.798 .898 .164 -2.747 1.036 .189 -4.749* 

Group B -3.583 .571 .104 -4.609 7.374 1.346 0.746 

Group C -3.754 .841 .154 -2.878 .906 .165 -3.409* 

Group D -3.573 .723 .132 -2.780 1.064 .194 -5.126* 



62      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      63

*p<0.05 

Table 2:Analysis of Variance of Mean Diff erences in the Level of Improvement in Bone Mineral Density 
among the patients on De–addiction, Calcium supplementation and Exercise intervention

Variable
Sources of 

Variation
SS df MS F-ratio Signifi cance

Bone Mineral 
Density

Between 1.039 2 .519
.0374 Insignifi cant at .05 

level 
Within 120.841 87 1.389

Table 3: Impact of therapeutic interventions in patients of osteoporosis

Outcome 
Measures

Lifestyle Modifi cation
(Group A)

Diet Prescription
(Group B)

Calcium Supplementation
(Group C)

Exercise Intervention
( Group D)

Mean (SD) t Mean  (SD) t Mean  (SD) t Mean  (SD) t

Pre 
Inter-
vention

Post 
Inter-
vention

Pre 
Inter-
vention

Post 
Inter-
vention

Pre 
Inter-
vention

Post 
Inter-
vention

Pre Inter-
vention

Post 
Inter-
vention

Bone 
formation 
marker

150.16 161.16 3.13* 139.83 121.23 -2.32* 141.83 135 -1.04 135.26 134.80 -0.06

Bone 
resorption 
marker

1.31 1.01 -2.12* 0.89 1.55 5.21* 0.92 1.49 4.76* 0.90 1.02 0.75

Physical 
activity 0.40 1.43 6.99* 1.06 0.70 -3.61* 1 1.26 2.11* 1.50 1.70 2.69*

Stair 
climbing 68.50 67.70 -0.21 68.70 54.53 -3.29* 67.33 54.93 -2.88* 63.63 64.76 0.38

mPOMA 29.83 32.06 2.01* 30.73 28.80 -1.7 30.26 31.70 1.59 31.63 31.96 0.37

Walking 
speed 49.93 42.58 -2.18* 42.30 43.13 0.26 40.43 40.38 -0.16 40.74 37.23 -1.98*

Muscle 
strength 181.98 217.20 2.95* 152.13 134.44 -1.73 146.53 157.76 0.80 173.71 178.29 0.40

Pain 0.77 0.90 0.50 3.17 2.33 -2.47* 2.78 1.59 -4.59* 1.90 1.82 -0.20

*p<0.05 

The primary objective of the current study 
was to investigate the impact of diff erent types of 
therapeutic interventions in patients of osteoporosis. 
Therefore 4 kinds of therapeutic interventions were 
administered for the duration of two years, namely 
lifestyle modifi cation (de-addiction from narcotic 
drugs), calcium supplementation, diet prescription 
(orange juice) and exercise intervention. The fi ndings 
revealed that except administration of orange juice, 
all therapeutic interventions showed statistically 
signifi cant improvement in bone mineral density. 

It was encouraging to observe that de-addiction 
resulted in the improvement of not only bone mineral 

density, but also, the quality of life; as there was a 
statistical signifi cant increase in physical activity 
level, muscle strength, balance and walking 
speed.These positive results were achieved after all 
eff orts were made towards maintaining a regular 
compliance throughout the course of the study as 
the patients in this group would be encountered 
once a month, while patients on diet prescription 
(orange juice), calcium supplementation and 
exercise intervention would interact on alternative 
days/weekly, depending on their respective 
treatment protocols.  Though at times, few of the 
patients would re-consume alcohol/narcotic drugs 
or both, individual/group counseling were done 
to get back these patients back on track of lifestyle 
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modifi cation (de-addiction).

 Essential steps were taken in creating and 
maintaining a comfortable zone for these patients 
to admit their re-consumption during the study as 
keeping them complete abstinence from alcohol was 
a great challenge but was very vital for the present 
study.

Previous studies conducted by 3 and 5confi rmed 
eff ectiveness of regular physical activity in 
maintaining bone mineral density in osteoporosis 
as even the old bones respond to mechanical stress. 
However, the present study has emphasized the 
specifi cally designed exercise intervention rather than 
simple physical activity. These exercise interventions 
were (1) ROM and Stretching exercise, (2) Walking 
and (3) Aerobic and strengthening exercise. The 
fi ndings revealed that all of these three exercise 
interventions were able to improve bone mineral 
density in patients of osteoporosis, though range of 
motion and stretching exercise & walking were more 
eff ective in improving bone mineral density than 
aerobic and strengthening exercise. 

Conversely, most experts agree that weight 
bearing exercises provide the most bone benefi ts. 
Similar results have been found by 9where he 
concluded weight bearing exercise increase bone 
mineral density in elderly. According to 1aerobic 
plus strengthening exercise cause an increase in bone 
mineral density which they a� ribute to the forces 
generated by muscle contraction. Consequently, 
the results of the present study indicates the need 
for an additional research including various kinds 
of exercise interventions in longitudinal studies to 
determine optimal method of improving bone mass 
in patients of osteoporosis.The present study is 
diff erent from the previous studies, investigated in 
this meta-analysis, in two ways:

1. While it is surprising that none of the 
previous studies has explored the effi  cacy of 
R.O.M. and stretching exercise in osteoporosis, it 
is tempting to speculate in the present study, that 
exercise intervention consisted of R.O.M. plus 
stretching exercise was eff ective in improving BMD 
signifi cantly. 

2. In contrast to previous studies, the exercise 
intervention consisted of Aerobic plus strengthening 

exercise did not yield signifi cant improvement in 
BMD of osteoporotic patients of present study. 
Compliance to the exercise program could be possible 
reason for the present fi ndings, as the a� endance 
rate ranged from 49% to 89% and 25% to 61% in 
the patients of osteoporosis involved in R.O.M. plus 
stretching exercise and aerobic plus strengthening 
exercise, respectively.

In addition to this, the highest a� endance rate 
(96%) was found in the patients involved in simple 
walking; suggesting the greatest compliance. This 
may be because of the simple reason that walking 
does not need a specifi c se� ing or the equipment. The 
present fi nding is consistent with the conclusion of 
the meta-analysis and strongly suggests that walking 
is the easiest and simplest program to implement for 
a long term. According to 6 accept walking as one of 
the best forms of exercise to stimulate bone formation 
and strengthen the muscles that help support bones. 
Thus, walking could be the best program to be 
recommended to the general population.

According to 2 and 8 diets rich in fruits have been 
strongly associated with numerous health benefi ts 
and lower risk of diseases. Citrus fruits are a part of 
a nutritious and tasty diet in most parts of the world. 
The fl avors provided by citrus fruits are among the 
most preferred in the world and it is increasingly 
evident that citrus not only tastes good, but is also 
good for health.

But, it seems that the dosage (250 ml/thrice 
weekly) was inadequate to induct calcium in these 
patients. Therefore, the present study has not 
yielded such positive results. In addition to this, 
the osteoporotic patients who were administered 
orange juice, showed a signifi cant decrease in serum 
bone marker along with an increase in serum bone 
absorber, which could be the possible explanation 
that why bone mineral density was not improved in 
these patients.One of the objectives of the research 
project was to compare the impact of diff erent types of 
therapeutic interventions in patients of osteoporosis. 
Therefore, ANOVA was applied to compare the 
impact of diff erent types of therapeutic interventions 
in patients of osteoporosis. The results indicated that 
de-addiction was most eff ective followed by calcium 
supplementation and then exercise intervention with 
mean improvement score=-1.05, -0.876 and –0.792, 
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respectively. Nevertheless, the diff erence in the 
level of improvement amongst these diff erent types 
of therapeutic interventions was statistically non-
signifi cant (F=0.374). Accordingly, it is reasonable 
to wind up that there is a comparable impact of 
all of these three types of therapeutic interventions 
in improving bone mineral density in patients of 
osteoporosis.

Although, Lifestyle modifi cation (de-addiction 
from narcotic drugs), Calcium supplementation and 
Exercise intervention exert comparable benefi cial 
eff ects in improving bone mineral density in 
osteoporosis, it was interesting to identify that 
greatest improvement was found in the patients 
subjected to de-addiction in terms of a statistically 
signifi cant increase in physical activity level, muscle 
strength, walking speed, modifi ed Performance 
Oriented Mobility Assessment (mPOMA) score, and 
level of serum bone marker along with a decrease 
in the level of serum bone absorber.In nutshell, the 
present study has shown that a healthy lifestyle 
(abstinence from alcohol), appropriate diet (presence 
of calcium, vitamin D and phosphorus) and exercise 
(simple walking) can have a major positive impact on 
the bone metabolism.
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ABSTRACT

Aim: To fi nd information regarding physical activity promotion and practice y undergraduate 
physiotherapy students in Maharashtra.

Methodology: Information was gathered through aQuestionnaire which was fi lled by 300 
undergraduate BPTh students. Collected data was presentedin descriptive form.

Result: Moderate no of students (54%) strongly agree that it is a therapist’s role to suggest various 
ways to increase daily physical activity. Moderate numbers of them (57%) are involved in some 
form of physical activity regularly but only sometimes (37%) they encourage their patients to 
have a more physically active lifestyle apart from doing their exercises. The main reasons for 
not promoting physical activity are lack of time (43%), counseling skills (34%) and a feeling 
that it won’t change patient’s behavior (37%). Some of them feel group sessions (45%) and brief 
counseling (46%) integrated in regular consultation can be highly feasible to advocate physical 
activity for patients.

Keywords: Physiotherapy, students, physical activity, promotion.
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INTRODUCTION

Physiotherapists are autonomous, primary 
health care professionals who are experts in 
movement and function of the body.[1] They are 
health care professionals, who diagnose and treat 
individuals of all ages, including sports; wound 
care, cardiopulmonary, neurogenic and orthopedic 
conditions. Physiotherapy management commonly 
includes prescription of or assistance with specifi c 
exercises, education, manipulation and other 
intervention. Also they work with individuals to 
prevent the loss of mobility before it occurs, by 
developing fi tness and wellness oriented programs 
for healthier and active lifestyle. [2] They also look into 
research, education, consultation and administration.

Physical therapy enables individuals to maximize 
their quality of life, optimize their health and wellbeing 
and increase their ability to live independently and 
participate fully within their communities. With 
increase in number of people with chronic conditions, 
aging, demand for health and social care services 
will continue to rise.[3] Here, physiotherapy can 
deliver cost eff ective change to more integrated, co-
ordinate and eff ective community services, focused 
on prevention, early intervention and rehabilitation 
which enables people to live well and healthier life. 

It has been stated that lack of physical activity or 
having a sedentary lifestyle leads to decrease in cardio 
respiratory, musculoskeletal endurance, leading 
to risk of diseases like coronary heart diseases. [4,9]

Exercise, diet and a healthy mind plays important 
role in a man’s life. Simple activities like walking stair 
climbing, swimming can be done on a regular basis 
by healthy or diseased people to improve quality of 
life and for wellbeing. [5]

In addition to direct physical health benefi ts 
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of physical activity, several studies suggests that 
engaging in exercise program can also benefi t mental 
along with physical well being.[6] It also improves 
mood, reduces depression and anxiety. Physical 
activity also enhances physical functioning in those 
with poor health. [7] 

 Physiotherapists believe in treating the individual 
as a whole determining the root cause to provide 
correct course of treatment using a collaborative 
approach to restore fi tness and promote an active 
lifestyle.  Including easy activities like walking, 
jogging, running, cycling routinely make take a 
person towards physical as well as mental wellness. 
Promotion or prescriptions of these along with the 
treatment program will treat the person as a whole, 
and not only the diseased or dysfunctional part. [8]

In developing country like India physical activities 
prescription and practice can reduce the burden on 
health care system signifi cantly. Physiotherapists, 
who are in touch with the patients for maximum 
time as compared to other health care professionals, 
should promote its application as much as they can. 
Physiotherapy students are the target population 
who will help to achieve this goal once, they become 
independent professionals.

Studies have been published on such promotion 
and practice of physical activity by therapists in 
Rwanda, Nigeria, Poland and Australia. [12, 13, 14, 8]

Promotion of physical activity and its practice by 
Indian physiotherapy students although, remains 
unexplored. Thus this study was planned to fi nd 
promotion of physical activity by physiotherapy 
students.

MATERIAL & METHODS

Type of study- Survey

Study of population- Physiotherapy students

Study se� ing- Physiotherapy colleges in 
Maharashtra

Sample size- 300

Inclusion- 3rd and 4th year BPTh students, interns

Exclusion- Physiotherapy practitioners, 
MPTh students, Physiotherapy students outside 
Maharashtra.

Material- Questionnaire (Adapted from Debra 
Shirley, van der Ploed’s research on Physical 
activity promotion in the physical therapy se� ing: 
perspectives from practitioners and students) [15]

Data analysis and interpretation- Descriptive 
analysis

METHOD 

1) Institutional ethics clearance was obtained.

2) Permission was taken from the college 
authorities to conduct the survey. Consent         was 
taken from the students.

3) Students were made to fi ll the questionnaire.

4) Gathered data was analyzed using descriptive 
analysis.

RESULTS

Graph-1 (Students perspective on-suggesting ways to 
increase daily physical activity is part of physiotherapist’s 
role)

Graph-2 (Students perspective on-Physical therapist 
should be physically active to act as a role model for their 
patients)

Graph-3 (Causes for not promoting physical activity)
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Graph-4 (What kind of physical activity promotion 
(beyond therapeutic exercises)would be feasible for you 
to deliver to your patients?)

Table-1: Are you involved in physical activity/ 
fi tness regime/ sports/ exercise routinely?

Yes 57%

No 43%

Table-2: How often did you encourage your 
patients to have a more physically active lifestyle 
(beyond therapeutic exercises) in the last month?

Never 15 5%

Often 74 25%

Rarely 64 21%

Sometimes 109 37%

More often 37 12%

Table-3: Which all physical activities did you 
advice your patients in last month?

Walking 244 51%

Swimming 47 10%

Cycling 95 20%

Yoga 91 19%

DISCUSSION

From the study it was found that, 57% of the 
physiotherapy students were involved in physical 
activity routinely (as shown in graph 3 and table 1). 
Therapists being the role model for their patients 
should be involved actively in physical activities. 
Thus shown that, although they are aware of benefi ts 
of exercises, they lack the perseverance to keep follow 
up to the exercises. This percentage should increase so 
that, more and more patients and general population 
will be encouraged to have an active lifestyle.

Just knowing various types of exercises and their 
benefi ts will not help us to achieve a healthy society, 

unless it advised to the community. It was seen 
that only 25% of the times the students encouraged 
patients to have a more physically active lifestyle 
beyond their therapeutic exercises (graph 2 and table 
2).

          Physiotherapy students learn various forms 
of exercises from their 1st year. They have been 
exposed to multiple exercise options and are taught to 
judge their benefi ts. Maximum i.e. 51% of the students 
advice walking as a form of physical activity followed 
by cycling which was 20%(graph 3 and table 3).

It was seen that 54% students strongly agree that, 
it is a part of therapist’s role to suggest various ways 
to increase daily physical activity (graph 4 and table 
4).

65% of the students strongly agree that, therapists 
should be physically active to act as a role model for 
their patients and only 2% disagreed on this statement 
(graph 3).

Thus to build up this gap we need to know 
the reasons for not promoting physical activity by 
physiotherapy students. When asked for the same, 
following answers were obtained-

• It would not benefi t the patient – maximum 
i.e. 50.34% of the students answered never for this 
reason.

• Lack of interest in promoting physical 
activity -maximum 58.9% of students answered this 
was never a problem.

• It would not change patients’ behavior- only 
37.11%of the students thought as this to be the case 
sometimes.

• Lack of time- only 43.2% of the time students 
thought that they did not have enough time to 
promote physical activity.

• Lack of counselling skills is one of the reason 
for students for not advocating physical activity i.e. 
33.9%

 Thus from this information (as shown in graph 
6) we can infer that they have interest in promoting 
physical activity and students feel physical activity 
to be benefi cial for the patients but sometimes 
they don’t advocate it when they feel it would not 
change patients behavior. Lack of time hinders their 
promotion if physical activity and sometimes it is 



68      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      69

accompanied by lack of their counselling skills.

Brief counselling during regular consultation 
was highly feasible (45.89 %) followed by separate 
one to one discussion which they felt was somewhat 
feasible. This was followed by group sessions which 
they felt was  highly feasible 44.79 % of students 
thought distribution of resources was somewhat 
feasible (graph 7, table 4).

These fi ndings are in accordance with the studies 
by Huijg, Taukobong, Fran� , Aweto, Shirley[10, 11, 12, 13, 

15]so we conclude that, although the physiotherapy 
students agree that they should promote physical 
activity and act as a role model for their patients 
to lead a healthy life style, they lack the time and 
counseling skills to do so.

CONCLUSION

Although the physiotherapy students agree that 
they shouldpromote physical activity and act as a role 
model for their patients to lead a healthy lifestyle, they 
lack the time and counseling skills to do so. Most of 
them prefer to advice walking as a physical activity.

CLINICAL IMPLICATION

This information can be used to policy makers 
to take appropriate steps to include counseling skill 
training to students. Also focus on physical activity 
promotion sould be enhanced in curriculum. They 
should be given appropriate information and 
meaningful insight in order to inculcate a habit 
of physical activity promotion in their routine 
treatment.

LIMITATIONS OF STUDY-

a) Small sample size   

b) Students only from colleges in Maharashtra 
were included.

c) Psychometric properties of questionnaire have 
not been established. 

FUTURE SCOPE OF THE STUDY-

 a) Large sample size can be taken

 b) MPTh students and practitioners can be 
included in the study.

 c) Therapist from all over India can be included.
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ABSTRACT

Aim: To fi nd out the prevalence of hamstrings tightness and disability in male Traffi  c police with low 
back pain between age group of 30-40 years.

Objectives: 1. To fi nd out prevalence of hamstrings tightness in male Traffi  c police with low back 
pain.

2. To fi nd out disability due to low back pain using Modifi ed Oswestry low back pain disability 
questionnaire.

Abstract: Total 80 male Traffi  c police with low back pain participated in the study was examined for 
the level of disability using Modifi ed Oswestry low back pain questionnaire; out of which 75% of 
them reported mild disability whereas 25% of them reported no disability with low back pain. These 
participants where then assessed for hamstrings tightness using 90ᵒ-90ᵒ popliteal angle test for bilateral 
lower limb.65% of the participants had tight hamstrings where 35% of the participants does not have 
hamstrings tightness associated with low back pain.

Result: Oswestry scores of these subjects were signifi cantly positive in relation to the amount of 
hamstrings tightness of left and right lower extimities.

Keywords: Hamstrings tightness, low back pain, disability, male Traffi  c police.
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INTRODUCTION/ BACKGROUND

The Hamstring muscles are the group of 3 
muscles; semitendinosus semimembranosus and 
biceps femoris are located at the back of femur, 
connect glutei area of pelvis to the backside of lower 
leg. This allows hamstrings muscle group to bent 
knee as well as extend the hip.[17]

Normally the spine is set in such a way that there 
is small curve in the low back, because the posterior 
part of pelvis is slightly higher than the anterior. 

When the hamstrings muscles are too tight they 
can pull the backside of pelvis downwards, the 
downward pull of pelvis can cause fl a� ening of back 
which puts spine at disadvantage when it comes to 
the ability to hold your body upright against gravity. 
[19]

This constant pulling of shortened muscles 
increases pressure on bones of spine as well as add 
strain to back muscles because they have to work 
harder to hold the body against gravity .when this 
happens for prolonged time .The muscles in low back 
becomes weak, starts fatigue. This can lead to pain in 
low back. [14]
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MATERIAL & METHOD

      1. STUDY DESIGN 

TYPE OF STUDY: Experimental study. 

MATERIAL USED FOR STUDY: (1) Universal 
Goniometer.

(2) Modifi ed Oswestry Low Back Pain Disability 
questionnaire.

DURATION OF STUDY: 3 Months

LOCATION: Metropolitan city

2 .SAMPLING DESIGN

SAMPLING METHOD: Convenience sampling

SAMPLE POPULATION:  Male Traffi  c police 
with low back pain

SAMPLE SIZE: 80

SELECTION CRITERIA

INCLUSION CRITERIA:

•  Traffi  c Police willing to participate in the study.

• Age group of 30yrs-40yrs.

• Work experience more than 3years.

• Those with low back pain.

• Standing more than 5 hours.

EXCLUSION CRITERIA:

• Any recent fracture.

• Lower limb soft tissue injury.

• Any previous musculoskeletal surgery.

• Already on exercise Programme.

• Lower limb Radiculopathy.

• Deep vein thrombosis.

• Neurological symptoms.

PROCEDURE

Total of 80 male traffi  c police within the age 
group of 30-40yrs were surveyed for low back pain 
and hamstring tightness using modifi ed Oswestry 
low back pain questionnaire and popliteal angle 
test. Before handling the questionnaire, each subject 
had given detailed information about the purpose 
of study. Consent was taken in the language best 
understood by them. Various sections and optional 
answers given in the questionnaire will be translated 
in the language understood by subjects, they have to 
mark one box in each section in which the score is 

rated from 0-4. [13]

HAMSTRING TIGHTNESS

Start Position: supine.

Stabilization: Hip on non-test leg extended to 
neutral without an anterior pelvic tilt.

Procedure: Flex hip on test leg 90 degrees, 
maintaining femur in perpendicular relationship 
to table. Extend knee, Measure angle between 
longitudinal bisections of femur and tibial crest.  

Stationary arm parallel to longitudinal axis of 
femur, in line bisecting greater trochanter.

Movable arm parallel to longitudinal axis of 
fi bula, in line bisecting lateral malleolus.[1],[18]

Normal ranges: 155ᵒ

If angle is less than125ᵒ, the hamstring were 
considered to be tight [18].

FINDINGS

Graph 1: Prevelance of hamstring fl exibillity.

Graph 2: Prevelance of low back pain disability.
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CONCLUSION

The study concluded that there is signifi cant 
prevalence of hamstring tightness and mild disability 
in male Traffi  c police with low back pain between age 
group of 30-40 years. 
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ABSTRACT

Background –Sedentary  lifestyle during pregnancy leads to maternal discomforts and complications. 
Aim-To examine the eff ect of structured antenatal exercise program and education on health related 
quality of life. Methods- The study was conducted at Sri Ramachandra Medical Centre and Hospital, 
Chennai. study design and sampling  -Randomised controlled trial, Block Randomisation Method 
.Sample size was 32.Interventional group mothers a� ended  structured antenatal class from 20 weeks. 
Measurement tool- SF 36 questionnaire. women in the exercise and control group were asked to fi ll 
SF 36 questionnaire at First and fi fth session. Conclusion- Antenatal exercise and education were 
positively associated with physical functioning, role limitation due to physical health, social functioning 
and general health domains of health related quality life. Future studies can focus on long term eff ects 
of exercise program on continence status and various maternal discomforts, exercise adherence and 
adaptation as life style modifi cation.

Keywords-Antenatal classes, antenatal exercise, antenatal education, Quality of life.
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 BACK GROUND

 The antenatal care aims for healthy mother and 
healthy foetus.The earliest antenatal education was 
primarily concerned with hygiene, nutrition  in an 
a� empt to maternal and infant health promotion. 
Later antenatal education focused on healthy life 
styles, thereby, physical activity and ergonomic 
education were part of antenatal care.

Regular physical activity results maternal and 
foetal benefi ts. Most of the women stop exercising 
or reduce their routine physical activity during 
pregnancy. So lack of physical activity during 
pregnancy may contribute to the development of 
pregnancy related discomforts. [1][18]

The increased blood volume can contribute to 

muscle aches and swelling and decreased sensation 
in arms and legs. Due to the hormonal infl uence the 
ligaments become softens and also leads to muscle 
aches. The added weight of the baby pulling forward 
on the uterus can cause increased back discomfort. 
The weight gain also changes the mother’s center 
of gravity. So the back care during pregnancy for 
daily activities is found to be helpful to decrease 
discomforts.

Pregnant mothers undergo musculoskeletal 
aches such as low back  pain, pelvic girdle pain and 
sacroiliac strain.  Jill Mantle says that coping strategies 
to physical discomforts during pregnancy should be 
the part of antenatal classes. [16]  

 During pregnancy circulatory changes occur 
which may lead to cramp, oedema or varicose veins. 
[21]Studies suggests that circulatory exercises are 
useful in relieving and preventing cramps, edema 
and varicosities. Rebecca g.stephenson states that 
the benefi ts of antenatal classes  includes relief of 
pain, preparation for labour and delivery, improves 
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posture and act as psychological boost. Moreover 
antenatal classes fasten postnatal recovery.

The typical antenatal class includes basic 
knowledge of pregnancy, labour, nutrition, body 
mechanics, muscle strengthening and understanding 
of emotional issues.[20] The main goals of early 
pregnancy classes are to assist the mother to recognize 
physical and emotional changes occurs in her body 
and to learn appropriate comfort measures.[22] 

Physical and physiological changes during 
pregnancy infl uences functional status of mothers 
in various aspects [4][7]. The  aim of the present 
randomized controlled study  is to evaluate the 
eff ect of structured antenatal exercise program and 
education during second and third trimester of 
pregnancy on health related  quality of life.

MATERIAL & METHODS   

STUDY CENTRE AND PARTICIPANTS 

The study was conducted at Sri Ramachandra 
Medical Centre and Hospital, Chennai. The study 
design  was randomised controlled trial. Block 
Randomisation sampling Method was used.sample 
size was 32. Mothers were included in the study 
as per selection criteria. Uncomplicated Primipara 
mothers with age group  of 21 to 36 years, gestational  
age more than 20 weeks, a� ending antenatal 
outpatient Sri Ramachandra Hospital, Chennai, 
were selected for the study. Mothers were excluded 
for the study if they had Thyroid disease, History of 
miscarriage, Cervical incompetence,Vaginal bleeding 
or fl uid loss, Hypertension,diabetes, diseases of 
cardiovascular, respiratory or renal systems, Multiple 
pregnancies, Musculo skeletal disorders, Anaemia, 
Blood disorders, Breech presentation in the third 
trimester. Informed consent  obtained from study 
population. In Each block four to fi ve mothers were 
allocated randomly.

INTERVENTION

Antenatal exercises includes Warm up 
exercises,Relaxed deep breathing,Circulation 
exercises,Pelvic tilt in various positions, Pelvic 
fl oor exercises, Gentle whole body stretch, 
Shoulder, arm, upper body stretch, Wall squat, 
Tailor stretch,Waist and back stretch, Calf stretch, 
Hamstrings  stretch, Adductor stretch, Cool down 

exercises.Antenatal education focus on  nutrition 
during pregnancy,warning signs to exercise, Body 
mechanics, recreational walking. Digital heart rate 
monitor used during training sessions.

MEASUREMENT TOOL

SF36 questionnaire- This health survey consists 
of  36 questions which  measures functional health 
and well-being. it is a practical, reliable and valid 
measure of physical and mental health which can be 
completed within ten minutes.

According  to the recommendations of the 
American College of Sports Medicine (ACSM 
2000) and the American College of Obstetricians 
and Gynecologists (Artal and O’Toole 2003)  
guidelines and warning signs  for training sessions 
followed.Antenatal classes  conducted as Group 
therapy for interventional group from 20 weeks of 
gestation. Audio visual aids and hand outs  used for 
education and follow up  ensured. During the fi rst 
session both the group mothers were asked to fi ll SF 
36 questionnaire. First two sessions  conducted by 
20-25 weeks of gestational age. Next three sessions  
conducted once in every two weeks. At  the  end of 
the fi fth session women in the interventional  and 
control group were asked to fi ll SF 36 questionnaire. 
Control group  were on routine antenatal care. 
Mothers enrolled in the study were followed up 
throughout the pregnancy period. Exercise adherence 
diary maintained.                                                       

FIGURE-1-FLOW CHART on antenatal exercise 
design
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FINDINGS

Table-1- Demographic Data of interventional 
and control group

*HT-Height,WT-Weight, BMI-body mass index

Thirty two  mothers were recruited for the study. 
Two drop outs were noted  in study population. 
In control group 86 percentage of mothers are 
graduates.In interventional group 80 percentage 
of mothers are graduates. Other participants both 

in control and interventional group completed 
their school studies. Most of the women in study 
are unemployed about  60%. 57% of mothers were 
urban dwellers. The summary of raw data for both 
interventional and control group is presented in 
table1.The groups did not diff er in anthropometric 
data. Comparison between the exercise group and 
control group is done using independent t test. A p 
value smaller than 0.05 was considered as statistically 
signifi cant.

The mean age for control group and interventional 
group is 25.As per patient’s bladder history 13% of 
interventional group is shown increased frequency 
during 20th week, which was 0% in 32 week. In 
control group increased frequency is noted as 26.7% 
in 20 weeks which is reduced as 20 at 32 weeks. The 
percentage of leaks while coughing in interventional 
group is 53.3% at 20 week which is reduced as 33.3% 
at 32 weeks.In control group urinary leaks while 
coughing is 20% at 20 weeks which is raised at 32 
weeks as 53 %(Table-2)

Table-2 : Shows Incontinence history of interventional and control group

Bladder Diary

Group
Count
% Within Group

Total
Count
% Within Group

Intervention Control

20 Weeks 32 Weeks 20 Weeks 32 Weeks 20 Weeks 32 Weeks

Nil
5
33.3%

10
66.7%

8
53.3%

4
26.4%

13
43.3%

14
46.7%

Increased Frequency
2
13.3%

0
0%

4
26.4%

3
20%

6
20%

3
10%

Leaks While Coughing
8
53.3%

5
33.3%

3
20%

8
53.3%

11
36.7%

13
43.3%

Physical functioning domain is signifi cantly 
improved in exercise group at 32 weeks(p value-
0.004). Similarly  role limitation due to physical 
function shows signifi cant improvement in quality 
of life of interventional group(p value -0.035). Social 
functioning  and general health domain  in 32 weeks 
of interventional group mothers shows statistically 

signifi cant improvement than control group( p val-
0.004;p val -0.001) . The post test diff erence  of other 
variables such as  bodily pain,role limitation due to 
emotional problem,vitality,mental health 32 weeks  is 
not signifi cant . 
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Table-3 Group statistics -Independent samples t-test for equality of means on physical and mental 
health domains of interventional and control group

Group statistics Independent 
samples test
t-test for equality of 
means

Domains Group Mean Standard deviation Sig. (2-tailed)

PF 20 weeks
intervention 45.33 19.130 .574
control 42.00 12.218 .575

PF 32 weeks
intervention 41.33 10.768 .004
control 27.33 13.478 .004

RP 20 weeks
intervention 56.416 18.169 .873
control 57.561 20.685 .873

RP 32 weeks
intervention 60.794 13.892 .035
control 48.838 15.558 .035

RE 20 weeks
intervention 54.488 18.329 .814
control 52.866 19.039 .814

RE 32 weeks
intervention 55.555 14.675 .154
control 47.911 13.892 .154

VT 20 weeks
intervention 54.966 14.437 .903
control 54.433 8.534 .903

VT 32 weeks
intervention 55.850 10.152 .710

control 54.183 13.868 .710

MH 20weeks
intervention 71.33 14.573 .019
control 60.33 8.958 .020

MH 32weeks
intervention 61.33 11.255 1.000
control 61.33 8.9550 1.000

SF 20 weeks
intervention 55.033 15.5443 .730
control 56.767 11.4219 .731

SF 32 weeks
intervention 60.967 14.858 .004
control 44.333 14.049 .004

BP 20 weeks
intervention 45.533 10.052 .003
control 60.533 15.058 .004

BP32 weeks
intervention 62.67 12.868 .016
control 48.93 16.339 .017

GH20 weeks
intervention 60.00 13.093 .072
control 52.33 9.037 .074

GH32 weeks
intervention 64.33 13.211 .001
control 49.67 8.338 .001

*PH-physical functioning,RP-role limitation due 
to physical health.RE-role limitation due to emotional 
problems,VT-vitality,MH-mental health,SF-social 
functioning,BP-bodily pain,GH-general health

CONCLUSION

 In this study , the recommended level of physical 

exercise and education were positively associated 
with physical functioning, role limitation due to 
physical health, social functioning and general health 
domains of health related quality life. The similar 
fi ndings noted in the study results by Ana Victoria 
et al 2000. Their primary outcome was health-related 
quality of life assessed by the Colombian version 



76      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      77

of the Medical Outcome Study Short-Form Health 
Survey. After the twelve weeks  intervention, the 
experimental group shown be� er improvements  
than the control group .

During pregnancy due to hormonal variations, 
pregnancy discomforts are important factors 
infl uencing physical and mental health  (Hueston 
and Kasik-Miller1998). Clapp et al 2004 stated that 
pregnant women who engage in regular, moderate 
intensity  exercise as per Borg Rate of Perceived 
Exertion scale for at least 20 minutes  reported an 
improved body image,  self-esteem, a general sense of 
wellbeing and less tension, anxiety and fatigue than 
non exercising  group. The current study results  is 
consistent with various earlier studies (Brown et al 
2000, Ramirez-Velez 2007, Tessier et al 2007).

In particular, in this study few variables such 
as bodily pain, vitality, mental health did not show 
positive eff ect in post test.This  could be  due to the 
small sample size. On the other hand there is a lack 
of specifi c measurement tool for physical and mental 
health of pregnant women and recent mothers. So 
it should be taken in consideration that the current 
study results   should motivate further studies with 
larger samples and in diff erent contexts. In addition, 
other instruments can be used to evaluate health 
related quality of life. Future studies can focus on 
long term eff ects of exercise program on continence 
status and various maternal discomforts, exercise 
adherence and adaptation as life style modifi cation.

Source of Funding -Self

Ethics- Sri Ramachandra University ethics 
commi� ee approved this study.Informed consent is 
obtained from all the study participants
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Ankle Mortise Instability – A Case Study
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ABSTRACT 

The deltoid ligament represents a strong link in providing stability to the ankle foot complex and 
is usually injured / sprained following high impact activities. Conditions like osteoid osteoma near 
the lower end of tibia may produce pathological weakness in the ankle foot complex thus rendering 
structures as strong as MCL more susceptible to sprains leading to ankle foot instabilities and pain.

 The following case depicts the importance of sound examination and clinical assessment in a patient 
with recurrent ankle foot complex pain after recovering from deltoid ligament injuries.

Keywords: Deltoid ligament, ankle foot complex, osteoid osteoma, ankle instabilities.

INTRODUCTION

  Ankle stability depends on static stability 
conferred by the bony architecture of the ankle joint. 
The ankle can be thought of as a mobile mortise and 
tenon joint, also known as tongue and groove joint, 
wherein the talus is the tenon that fi ts into the mortise 
or groove, composed of the distal tibia and fi bula.1

 The ligaments provide supplemental stability 
to the ankle and contribute to hind foot stability. 
The lateral and medial ligaments primarily stabilize 
against inversion / eversion respectively and further 
provide rotatory stability a factor often overlooked by 
treating physicians.1

 Arches of the foot formed by the confi guration 
of bone and ligaments play a role in both stability 
and mobility. As a mobiliser arches function as shock 
absorber and allow the foot to adapt to changes in 
terrain while as stabilizers they allow for weight 
distribution through the foot during weight bearing 
and converts the foot into a rigid lever during the 
push off  phase.1

CASE 

 We present the case of a 27 year old female, 
dentist by occupation who came with complains of 
severe pain in left foot and ankle since 3-4 months 
associated with diffi  culty in walking on uneven 
surfaces and loss of balance. There was a history of 
twisting injury to (L) ankle resulting in a fall on 6th 

September 2009. (4.5 years ago). Patient was unable 

to weight bear and had severe pain and swelling on 
(L) ankle. X-Ray showed an osteolytic lesion in lower 
end of tibia near the medial malleolus most probably 
benign in nature. On further investigations she was 
diagnosed as a Grade 2 MCL tear (L) ankle, which 
was managed conservatively with a below knee pop 
for 6 weeks.

After plaster removal a MRI was done for the 
osteolytic lesion on 22nd October 2009, which revealed 
5.0x3.0 mm diameter focal area of rapid enhancement 
washout seen in medial malleolus of tibia. The 
imaging appearances were highly suggestive of 
osteoid osteoma: which was confi rmed with a CT scan. 
Hence a CT guided coring of the osteoid osteoma was 
performed in November 2009. Post tumor removal 
the X-Ray done on 19th November 2009 was found to 
be normal; however she still complained of pain in 
the foot and diffi  culty in walking.

Patient underwent 2 weeks of physiotherapy for 
her ankle sprain with li� le relief. The ankle pain often 
recurred; and even 2 years post tumour removal she 
still complained of excruciating pain in the ankle on 
exertion and diffi  culty in walking persisted.

On examination we found that the patient had 
swelling over the (L) ankle, medially > laterally, 
completely collapsed arches bilaterally, tenderness 
around the malleoli (medial > lateral) with loss of 
balance and proprioception4. Patient’s ankle mortise 
was unstable and the fi bula had moved anteriorly2.

   The alignment of the foot was fi rst corrected 

DOI Number: 10.5958/0973-5674.2016.00053.8 



80      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2

by gliding the fi bula posteriorly and restoring the 
ankle mortise. This correction was maintained with 
a kinesio tape, 6, 7. The correction of fi bular position 
relieved pain signifi cantly and provided improved 
sense of stability and confi dence while walking 5. An 
arch support was then given. We noticed that the arch 
support collapsed often with li� le weight bearing and 
had to be replaced every 3 weeks, hence she was then 
advised a high density arch support. Simultaneously 
the patient also underwent regular physiotherapy in 
the form of 

- Ultrasound for (L) ankle on the medial side (0.8 
w/cm2 for 6 min)

- High Voltage currents (15min, Ramp 5, 5/5 
cycle) to reduce the swelling

- Foot strengthening (dorsifl exion, plantar 
fl exion, inversion and eversion with theraband and 
paper crumpling, ball rolling and picking of beads 
for intrinsics.)

-  Treadmill walking (forwards, sideways, 
backwards)

- Balance and proprioception training as follows: 
• Standing with eyes open and with feet apart on 

normal surfaces progressing to unstable surfaces like 
foam wedges, balance disk and proprioception disk.

Progression   Eyes open -> Eyes closed
Feet apart -> Feet together -> unilateral stance
• Tandem stance -> Tandem walking -> Walking 

around obstacles
• Spot marching -> Jogging -> Running -> 

Jumping 
(Progressing from bilateral feet fl at to unilateral 

toe support)

DISCUSSION

 Restoring the ankle mortise to its original 
produced signifi cant pain relief and reduced the 
recurrence of instability in ankle by 80%. Thus 
the case depicted here emphasizes the role of the 
physiotherapist in assessing the bony alignment in 
a complex joint like the ankle and understanding 
the role played by each component in providing the 
stability to ankle-foot complex; thereby formulating 
a treatment plan which would meet the patient’s 
expectations. Here the concept of fi bular malalignment 
and collapsed arch was overlooked for 2 years giving 
rise to pain and functional impairment to the patient. 
Recent literature has suggested that a positional fault 
of the fi bula on the tibia may contribute to chronic 
ankle instability.3 Therefore the rehabilitation of 

chronic ankle instabilities is not complete unless 
fi bular position is given due consideration. 

Ethical Clearance: In the form of signed informed 
consent was taken from the patient. Confi dentiality of 
the patient was maintained throughout.

Source of Funding: No funds were required for 
this case study.
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ABSTRACT

The topic of muscle inhibition has been investigated for certain period of time, several causes have been 
proposed, including pain, joints mechanics, sensory and spinal dysfunction. However, the number of 
randomized controlled trials is not enough. The purpose of this study was to conduct a pilot study to 
fi nd out if lumber mobilization reduces hip fl exor muscle inhibition. 

24 participants were qualifi ed for the study. Participants were randomly divided into experimental 
group and control group. A handheld dynamometer was used to measure the hip fl exor strength 
before and after a L2-3 joint mobilization or a placebo treatment . 

Results: The percentage change in torque was higher (p < 0.001) in the experimental group after the 
intervention. The results suggested that passive mobilization on L2-3 may increase the strength of hip 
fl exor for people without active low back pain. 

Keywords: Inhibition; passive mobilization; spine.

INTRODUCTION

The topic of muscle inhibition has been 
investigated for a period of time, several causes were 
proposed, including pain and injury (1, 2), aberrant 
joint mechanics (3, 4), sensory (5) and spinal dysfunction 
(2,6,7). Previously, authors addressed the conditions 
of peripheral inhibition and use of manual therapy 
to restore muscle strength from inhibition (3, 6, 7). 
However, the number of randomized controlled trials 
under this topic is still inadequate.

Several authors proposed similar ideas that 
muscle inhibition, including quadriceps, deep neck 
fl exors, lower trapezius and shoulder external 
rotators, are associated with spinal disorders (1-4,6, 7 ) 
which involved pain. The use of manual mobilization 
might be able to restore the muscle strength. 

Hip control plays an important role in the 
lower limb kinetic chain(8). One of the causes of 
hip fl exor weakness could be due to non-fatigable 
muscle inhibition (ie, inability to recruit all motor 
units in the same functional muscle group to their 

optimal contraction during a maximal-voluntary 
contraction)(3). 

Previously, researches have performed manual 
therapy on various spinal levels to reduce the muscle 
inhibition (2-4,6,7). However, most studies were not 
randomized controlled trials. Under the umbrella of 
manual therapy, both manipulation (high velocity, 
low amplitude thrust) and mobilization (rhythmic 
oscillation) were included. Actually the number of 
studies on either manipulation or mobilization was 
small. Specifi cally, hip fl exor inhibition has not been 
investigated yet. 

The purpose of this study was to conduct a 
randomized controlled trial to assess if manual 
mobilization on the lumbar spine can improve hip 
fl exor muscle strength in asymptomatic subjects. 

METHODOLOGY

Subjects: Throughout the period from May 
2012 to January 2013, subjects were recruited in the 
community who fulfi lled the inclusion criteria: adults 
in both genders, who were 18 years old or above 
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and had no active back or hip pain. Active back or 
hip pain was defi ned as existing pain, a recent (<4 
weeks) diagnosis by doctors or conditions which 
was receiving active treatment. People with a history 
of back pain for more than 3 months ago (but no 
current pain) were also included. Wri� en consent 
was granted from the participants prior to inclusion. 
Subjects could not fulfi ll the inclusion criteria were 
excluded.

Ethical approval was granted by the Human 
Subjects Ethics Sub-commi� ee in the Hong Kong 
Polytechnic University.

RANDOMIZATION

Twenty-four qualifi ed subjects were recruited 
in this study. A blocked randomization was applied 
according to genders (10 females and 14 males). 
Equal number of ‘I’ (Intervention / Experimental) 
and ‘C’ (Control) le� ers were put in sealed envelopes, 
ie. 5 "I" 5 "C" in female group and 7 "I" 7 "C" in male 
group. Subjects were required to draw to envelopes 
randomly but the le� ers were read by the fi rst 
investigator only.

INSTRUMENTATION

A calibrated hand-held dynamometer, the 
Nicholas manual muscle tester (MMT) model 01160 
(Lafaye� e Instrument Company, Lafaye� e, IN 47903, 
USA), was adopted to measure the isometric hip 
fl exion strength. 

PROCEDURE

Initially forty-one subjects were recruited, clinical 
red fl ags, contraindications and medical conditions 
were screened, and all participants fulfi lled the 
inclusion criteria of the study.

Subjects were screened by the fi rst investigator 
for hip fl exor strength. For the hip fl exor ‘break’ test, 
the participant was asked to lie on his/her back, lift 
the thigh up to 90 degree and keep the position while 
the investigator pushed hard and tried to break the 
participant's resistance (9). The subject was instructed 
to build up maximal strength in 1-2 seconds, tester 
gradually overcame the hip fl exor force and stopped 
at the moment the hip gave way within 4 seconds (10). 

Participants were considered as qualifi ed when 
a manual muscle test showed one or both sides hip 

fl exor strength decreased remarkably (ie. a non-
fatigable weakness) (7) compared with the opposite 
side and / or the quadriceps strength. 

After the fi rst screening, twenty-four suitable 
participants were found to have hip fl exor inhibition. 
Participants were allocated into the experimental 
group and the control group randomly; they received 
another hip fl exor strength testing with a handheld 
dynamometer. To measure the hip fl exor strength, 
subjects were asked to perform hip fl exor break test 
again by a blinded second investigator in a separated 
room. The handheld dynamometer was put on the 
anterior thigh just proximal to the patella (11). The 
peak force was taken from the reading of the digital 
handheld dynamometer. Subjects were instructions 
to have a 10-min warm up (hip fl exor, quadriceps 
stretching and gentle jogging) before the strength 
test. The hip fl exor strength was tested for four times, 
twice before the intervention and twice after, with a 
minimum of 4 minutes rest in between the trials. Both 
legs were tested; the second investigator was blinded 
form the grouping and side(s) of inhibition.

The use of hand-held dynamometer and the hip 
fl exors isometric strength test in the supine position 
was reported to have excellent test-retest reliability 
(12, 13). 

INTERVENTION

Subjects in the experimental group received a 
passive grade III spinal rotation mobilization at L2-
3 segment, at a rate of 80-90 times per minute for 1 
minute according to Maitland’s approach (14), on the 
involved side(s). 

The participant was asked to side-lie on the 
contralateral side. Both legs were bent up to the range 
when the neutral position of L2-3 junction was found 
by the investigator’s palpating hand. The lower leg 
was straightened so the knee of the uppermost leg 
rested over the side of the plinth. The participant’s 
trunk was rotated till the hip started to lift off  the 
plinth. The uppermost arm of the participant rested 
on the chest wall. The investigator put one hand 
on participant’s shoulder to stabilize upper part of 
the trunk and the other hand on hip to generate the 
force. A rotatory force in large amplitude (grade III) 
oscillations was applied forwards through the hand 
on hip (14). 
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Subjects in the control group received a placebo 
treatment in which the subjects were asked to lie fl at, 
face up. The aff ected thigh(s) was put in 90 degree 
hip fl exion and was held passively for 30 seconds by 
the hands of the investigator, then back to neutral 
position. The procedure was repeated twice, so 
that the control group and the experimental group 
received same treatment time in the room.

SAFETY AND COMPLIANCE

Passive spinal rotation mobilization is a low 
risk procedure. Contraindications were screened 
including spinal cord compression, instability of 
joints, severe pain, infection, local malignancy and 
active infl ammatory arthritis (14). The subjects were 
healthy individuals, none of them complained of pain 
in the back or hips before and after the procedures.

PRIMARY OUTCOME

The reading on the dynamometer was taken as 
the primary outcome, which showed the maximal 
hip fl exor strength in kg. Leg length was measured, 
in terms of meter, from the middle of the hip joint 
to the anterior thigh just above the patella. A mark 
was made on the skin to ensure same position for 
the dynamometer to be placed on throughout the 
measurements.

Torque (Nm) = Hip fl exor strength(N) x leg 
length(m) % Change in torque = (Post torque –Pre 
torque) / Pre torque x 100

STATISTICAL ANALYSIS

The hip fl exor strength was measure twice before 
and twice after the intervention, the average values 

were used for analysis.

The PASW Statistics 18 for Windows (SPSS Inc, 
Chicago, IL) was used to analyze the data. Paired-t test 
was applied to fi nd out the diff erence in the hip fl exor 
strength / torque, before and after the intervention, 
in both groups, with α set at .05. Comparison on hip 
fl exor strength, torque and change in torque between 
two groups was conducted by independent-t test, 
with α set at .05.

RESULTS

Two participants, one in the control group and 
one in the experimental group, could not complete 
all the assessments since considerable muscles spasm 
occurred during the isometric hip fl exor strength test; 
therefore they withdrew from the study.

The baseline demographic; including age, weight 
and leg length had no signifi cant diff erence between 
the two groups (Table 1). Existing or previous 
musculoskeletal conditions were noted in both 
groups including history of back pain, presence of 
knees pain and ankle sprain. 

There were 14 sets of data in the control group 
(6 left legs and 8 right legs), and 15 sets in the 
experimental group (7 left legs and 8 right legs).Hip 
fl exors strength and torque were found to have 
signifi cant increase in the experimental group after 
the intervention, but not in the control group (Table 
2). The experimental group demonstrated a higher 
positive percentage change in torque, (15.65% ± 
13.32%) than the control group (-1.89% ± 5.44%) (p < 
0.001). (Table 3)

Table 1. Characteristics of participants

Control Experimental

No. of participants 11 11

Gender 5 females; 6 males 4 females; 7 males

Age in year
20-58
28.1 ± 13.0

18-35

27.2 ± 6.8
p = 0.839

Body weight in kg 42.0-113.6

65.77 ± 20.48

45.0-75.0

60.42 ± 10.05
p = 0.446
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Leg length in meter 0.33-0.48
0.39 ± 0.07

0.38-0.47
0.42 ± 0.35

p = 0.179

Side(s) of inhibition 3 left, 5 right, 3 bilateral 3 left, 4 right, 4 bilateral

Other information
2 knee pain
2 history of back pain
1 sprained ankle

1 history of back pain

1 sprained ankle

Date showed range, Mean ± standard deviation (S.D.)

Table 2. Within group paired t-test 

Control group (N=14)

Pre test Post test p-value

Strength (N) 162.9 ± 34.2 167.4 ± 52.9 0.639

Torque (Nm) 68.2 ± 25.9 67.0 ± 27.1 0.400

Experimental group (N = 15)

Pre test Post test

Strength (N) 152.8 ± 56.8 167.2 ±52.9 *0.041

Torque (Nm) 66.1 ± 27.8 75.2 ± 28.2 *0.001

*Signifi cant diff erence p< 0.05
Table 3. Statistics comparison between the control group and the experimental group

Control

(N = 14)

Experimental 

(N = 15)
95% CI p value (2-tailed)

Pre test strength (N) 162.9 ± 34.2 152.8 ± 56.8 -25.9 – 46.2 0.569

Post test strength (N) 167.4 ± 52.9 167.2 ± 52.9 -40.1– 40.5 0.991

Pre test torque (Nm) 68.2 ± 25.9 66.1 ± 27.8 22.6 – -18.5 0.838

Post test torque (Nm) 67.0 ± 27.1 75.2 ± 28.2 -29.3 – 12.9 0.431

*% change in torque -1.89 ± 5.44 15.65 ± 13.32 -24.9- -10.2 *< 0.001

Cont... Table 1. Characteristics of participants

95% CI : Confi dence Interval of the diff erence

LIMITATIONS 

For the methodology, since it was a small 
sample size pilot study, the results of the study were 
preliminary. 

In this study, hip fl exor inhibition was determined 
by manual muscle break test only. However, 
evidence of manual muscle testing on the validity for 
neurological inhibition is not convincing (15,16). Suter 
et al. (3,6) and Drover et al. (1) advocated objective EMG 

measurement, for measuring neurological inhibition 
of the quadriceps muscle was rather objective (17). 
Nevertheless, in previous twitch EMG research (18), 
applicability on hip fl exor was not investigated, 
further EMG study on measurement of hip fl exor 
inhibition is warranted. 

Without specifi c objective measurement on hip 
fl exor inhibition, a false negative could exist in the 
screening stage if a subject who had muscle strength 
much stronger than the investigator (15). 
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To correlate the non-fatigable weakness to 
relevant spinal level, Wang and Meadows (7) had 
conduct several neurological tests which included 
Brisk refl ex, muscles tenderness to palpation, 
hypertonicity, hypersensitive and trophic change. 
The authors did not apply those tests since the 
subjects were asymptomatic in the spine, the jerk 
refl ex is not available for hip fl exor, also the reliability 
of hypersensitivity sign shown in Wang and 
Meadows’ (7) paper was just fair (agreement = 0.68). 
To test for the neurological signs in L2, the superfi cial 
cremasteric refl ex (9, 19) is a specifi c refl ex test for  
L1 and L2, however, it is not practical in clinical 
situation. Patellar tendon refl ex combining with 
anterior thigh sensation test could be considered for 
testing L2 neurological signs (9,20) in further study.

DISCUSSION

Through the spinal mobilization, it might be 
possible to alert the eff erent pathways (3, 6, 7) because of 
direct mechanical infl uence to the spinal, particularly 
L2-3 level (9). The hip fl exor iliopsoas is anatomically 
a� ached on the lumbar spine, and psoas major 
muscle acts as the stabilizers of lumbar lodorsis (21-

23). Therefore, during lumbar rotation mobilization, 
driving force might have direct mechanical infl uence 
to the hip fl exor muscles. The arthrokinetic refl ex 
by alerting tonic or phasic receptors might also 
contribute to the increase in strength (5).

To address the probability of learning eff ect or 
placebo eff ect, which might contribute to the increase 
of the hip fl exor strength, a control group was 
included in this study for comparison. In the control 
group, the average torque in the follow up was 
decreased. Since isometric contraction is a maximum 
muscle contraction test, muscles’ fatigue could exist 
after repetitive measurements (24,25). 

To determine the carry over eff ect, in future 
study, extending the follow up period, by days or 
weeks, could be considered. In this way, muscles’ 
fatigue factor due to repeated measurement could 
be further minimized. Similar to cross over study, 
the intervention can be added on the control group 
after the second assessment, so that the pool of data 
can increase. 

To establish a generalized result, sample size was 
calculated with the assumption with signifi cance level 
(2 tailed) = 0.025, standard deviation = 2.75, power = 
0.8. Hip fl exors torque (Nm) was taken as outcome 
measure, in which the diff erence in means between 
two groups = 0.82, location of mean in control group 
as a percentile of the experimental group = 0.9.

A total of 356 subjects will enter this two-
treatment parallel-design study, while 392 subjects 
will be required if the 10% drop out rate is included. 
The probability is 80 percent that the study will detect 
a treatment diff erence at a two-sided 0.05 signifi cance 
level.

In previous studies on the eff ects of manual therapy 
on muscle strength, the results were controversial. 
As mentioned, passive spinal mobilization was sub-
divided into rhythmic oscillation (mobilization) or 
high velocity, low amplitude thrust (manipulation) 
(14). In those previous studies, spinal mobilization (2,4,7)

seems to be able to alert peripheral muscle activities 
while the eff ects of manipulation were not consistent 
(3,6,26-30).

The result of this study was similar to previous 
studies in which passive spinal mobilization could 
instantly increase muscle strength (2,4,7).

CONCLUSION

The results of this clinical trial demonstrated 
a proportional increase in the hip fl exor torque 
in subjects without back pain after a passive 
mobilization on the spine L2-3 level. Since it was a 
small scale pilot study, the results were preliminary 
and the methodology should be improved in future 
study. 
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ABSTRACT 

Exercise intolerance in COPD patients has important implications on health related quality of life. 
The 6-min walk test (6MWT) has been widely used and accepted as a simple, cost-eff ective means 
of clinically assessing the functional status of patients with cardiopulmonary diseases. Incremental 
shu� le walk test (ISWT) an externally paced has recently been of interest in testing of exercise capacity. 
Hence the objective  was to  compare the physiological response to  Incremental Shu� le Walk Test and 
Six Minute Walk Test in patients with COPD. A Cross over study was designed with sample size of 30 
stable COPD patients, with moderate obstruction in the age group of 30 to 60 years .  Each patient was 
subjected to both six minute walk  test and incremental shu� le walk test following a practice session. 
Pulse, blood pressure, respiratory rate, arterial oxygen saturation, and the perceived exertion in each 
of the tests were compared.Results: The mean distance walked on 6MWT was 463 mtrs and mean level 
of shu� les covered on ISWT were 36+/- 7. There was no statistically signifi cant diff erence in the  mean 
peak cardio-respiratory values, between 6MWT and ISWT in COPD patients. Conclusion: The 6MWT 
and ISWT upto level six induce a similar cardio-respiratory response in COPD patients. 

Keywords: Six minute walk test, shu� le walk test, COPD, exercise testing.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD)  
is associated with reduction in exercise capacity due to 
changes in pulmonary mechanics and gas exchange, 
as well as changes in skeletal muscle aerobic capacity. 
In order to facilitate the evaluation of the physical 
capacity and reduce the costs of a pulmonary 
rehabilitation program, inexpensive fi eld tests that 
can be easily carried out have been developed. Such 
tests include the six-minute walk test (6MWT),(1) step 
test(2) and incremental shu� le walk test (ISWT).(3) The 
ISWT and 6MWT both are simple tests which are 
done by walking on a fl at surface, and do not require 
any specifi c ergometers. (3,4)  

Exercise testing in clinical se� ings is most 
commonly done using self paced, submaximal 
6MWT or 12 MWT which is infl uenced by therapist 
encouragement(3,4). However, more recently, the ISWT 
has been developed, which is an externally paced test, 

not infl uenced by therapist encouragement and is less 
used in clinical se� ings. As there is lack of data on 
the performance of incremental shu� le walk test in  
COPD patients, the aim  was to  study the response 
of COPD patients to respiratory and haemodynamic 
variables  in both ISWT and 6 MWT with a null 
hypothesis that Incremental Shu� le Walk Test, being 
an externally paced test, induces a greater stress on 
the cardiorespiratory system than the Six Minute 
Walk Test.

METHODOLOGY

Study design: A Prospective cross - over, 
comparative study was carried out in a tertiary care 
centre, after  approval by the  Institutional Ethical 
Commi� ee .Thirty stable COPD patients diagnosed by 
the chest physician and who consented to participate 
were selected by convenient sampling.

Patients with acute pulmonary or cardiac 
compromise, orthopaedic and neurologic problems 
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or  non ambulatory due to any reasons were excluded. 
Also patients with hearing disability, inability to learn, 
psychiatric instability or disruptive behavior and lack 
of motivation were excluded from the study.

The individuals performed a standardized 
6MWT (ATS guideline 2002) and ISWT (Singh et al) 
on two consecutive days in a randomized manner.   
Both 6MWT and ISWT were performed indoors, 
along a long, fl at, straight, enclosed corridor with 
a hard surface, which was 30 meters in length. The 
length was marked every 3 m and turnaround points 
were marked with a cone. A starting line, was marked 
which denoted the start and end   on the fl oor. The 
patient was asked to walk back and forth in the 
hallway ‘as far as possible’ for six minutes. They were 
allowed to take pauses, slowdown, to stop and rest as 
necessary, but as soon as possible they would resume 
walking. The standardized instructions were given 
every minute. All the parameters were measured 
resting ,after the test and until recovery.

In the same hallway, for ISWT cones were placed 
nine meters apart.  In contrast to the six-minute 
walk test no encouragement was given throughout 
the ISWT. Subjects were then made to listen to the 
instructions on the audio CD and were repeated 
verbally to ensure understanding of the same.Subjects 
walked  around the 10 meters course  turning at the 
fi rst marker cone when the fi rst audio signal was 
given, and turning at the second cone at the next 
audio signal. Subjects were accompanied around the 
fi rst level of the test to help them keep pace with the 
audio signals. Thereafter the therapist stood mid way 
between the two marker cones off ering advice on 
completion of a level: ‘Walk a bit faster now if you can’. 

Progression to the next level of diffi  culty was 
indicated by a triple bleep which lets the subject 
know that an increase in walking speed is required. 
The full test comprised 12 levels each of one minute 
duration with walking speeds that rise incrementally 
from 1.2 miles per hour (1.9 km per hour) to 5.3 miles 

per hour (8.5 km per hour). The test was completed 
at 12 minutes or terminated when there was failure 
to meet the speed requirements of the test . Subject 
more than half a meter from the cone when the 
bleep sounds, if the patient was too breathless, chest 
pain, feeling dizzy or faint, leg pain limiting further 
exercise, achieved level of perceived exertion >=15 
(Borg Scale), evolving mental confusion or lack 
coordination, evolving light-headedness.Following 
the tests, all the parameters were measured after 
the test three minutes, six minutes until recovery 
occurred. The total distance walked is the number of 
completed shu� les in completed level and number of 
completed shu� les in the next level. The number of 
completed level was recorded

 RESULTS 

All values were expressed as mean + SD. 
Statistical analysis was done using student t test  for 
intra group and ANOVA for inter group analysis at 
95% CI and  signifi cance at p<0.05.The mean age of 
the patients was 41.63 yrs with SD of 8.62.there were 
14 males and 16 females..

Cardiorespiratory response: Both the test resulted 
in similar rise in haemodynamic and respiratory 
paramaters .The mean values of peak PR for 6MWT 
and ISWT were 106.03 ± 15.24 and 105.63 ± 15.28 
respectively. The diff erence between them was 
statistically not signifi cant. The result also showed 
no signifi cant diff erence between the peak blood 
pressure, Respiratory rate , end test oxygen saturation 
or rate of perceived exertion(table 1 &2).

Distance walked: During ISWT mean number 
of shu� les were (36+ 7). i.e., upto level 6 (completed 
levels). The mean distance walked on 6MWT & ISWT 
was 464.33  ± 108.20 mtrs and 363.67 ± 72.56mtrs 
respectively.There is signifi cant diff erence in the 
distance covered. Six out of thirty COPD patients took 
one pause during 6MWT. Nine out of thirty patients 
discontinued because of leg fatique and twenty one 
could not keep pace with the audio beep.

Table 1: Haemodynamic Response to 6mwt and Iswt in Copd

PR  (6MWT) PR (ISWT) SBP 6MWT SBP ISWT DBP 6MWT DBP ISWT

MEAN

Pre-post *20.03 ±     09.64  *19.57± 07.89 *17.73 ± 13.91 *19.13 ± 09.99 *02.87 ± 03.66 *03.07 ± 04.63

 Diff  6MWT & ISWT   Non signifi cant Non Signifi cant      Non signifi cant      

*p<0.05 signifi cant
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There was no statistically signifi cant diff erence 
in the baseline values of haemodynamic paramaters. 
The mean change in PR and BP from pre to post 

values was statistically signifi cant in both 6MWT 
and ISWT. On comparison there was no statistically 
signifi cant diff erence between the two test.

Table 2: Respiratory  RESPONSE TO 6 MWT AND ISWT IN COPD

RR
(6MWT)

RR
(ISWT)

SpO2
(6MWT)

SpO2 
(ISWT)

RPE 
(6MWT)

RPE 
(ISWT)

Mean Pre-post
*09.07 ± 03.10 *08.40 ± 03.54 *01.80 ± 04.35 *02.03 ± 04.21

3.83 ± 1.72 3.87 ± 1.70

Pre-Post diff  6MWT & 
ISWT   Non Signifi cant Non Signifi cant Non Signifi cant

*p<0.05signifi cant

There was no statistically signifi cant diff erence in 
the baseline values of Respiratory rate (RR),saturation 
of oxygen (SpO2) and Rate of perceived exertion 
(RPE). The mean change in RR ,SpO2 & RPE from 
pre to post values was statistically signifi cant in 
both 6MWT and ISWT. On comparison there was no 
statistically signifi cant diff erence between the two 
test.

DISCUSSION

Exercise testing is a non invasive procedure that 
provides diagnostic and prognostic information 
and evaluates an individual’s capacity for dynamic 
exercise.(5). It is an established component of 
assessment of an individual, especially those with 
an impaired exercise capacity including those with 
chronic lung disease. For assessment of functional 
capacity, maximal and sub-maximal exercise tests 
are used. Although maximal exercise testing is 
considered the gold standard for the assessment of 
maximal aerobic capacity, these tests often require 
sophisticated equipments. Sub-maximal exercise 
testing includes fi eld tests which are relatively easier 
to perform with requirement of minimal equipments. 
Exercise intolerance is a symptom where the patient 
is unable to do physical exercise at the level or for the 
duration that would be expected of someone of his 
general physical condition or experiences unusually 
serve post exercise pain, fatigue or negative eff ect. In 
individual with severe disease, exercise intolerance 
may refl ect  limited peripheral oxygen extraction due 
to disproportionate demands on respiratory muscles(6). 
Also, the heart rate, blood pressure, increased 

hypoxemia & desaturation with an incremental or 
prolonged constant work-rate exercise are elevated 
in patients with COPD. Physical damage to the lungs, 
including impaired pulmonary vasculature as well 
as cardiac & skeletal muscle activities is refl ected by 
impaired exercise capacity. (7)

On comparing performance of 6MWT & ISWT 
in COPD patients (Table1 &2)there was signifi cant 
rise in peak cardio-respiratory values with both the 
test. Borgs  Scale of RPE  showed a consistent rise 
(3.83 ± 1.72 & 3.83 ± 1.72) indicating moderate eff ort. 
Regardless of the test patients exerted to a moderate 
exercise intensity indicated by peak HR increase and 
RPE. Though there was fall in SpO2 it was statistically 
not signifi cant with both the tests. All the patients had 
normal  oxygen saturation at rest. On comparison 
between both the tests, the haemodynamic and 
the respiratory parameters showed no statistically 
signifi cant diff erence. This may be as on ISWT the 
patients did not complete the entire test,but walked 
upto level six. Hence upto level six the changes 
in haemodynamic and respiratory paramaters are 
comparable.The patients could resume walking 
after a pause in 6MWT however in ISWT pause 
is not allowed,hence the total distance covered 
with 6MWT is more than ISWT.Also coordination 
required with the audio beep to reach the endpoints 
may have induced some amount of anxiety. Though 
not statistically signifi cant leg fatique was more a 
complain with ISWT.

The fi nding of this study is consistent with 
previous studies (11,12,13) but it contravenes with the 
study by Singh et al. that showed HR and dyspnea 
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score was signifi cantly lower in 6MWT compared 
to ISWT(8). This diff erence might be due to the lack 
of standardized protocol being followed in earlier 
studies. In this study standardized instructions and 
encouragements for each minutes of walk was done 
which probably motivated the subjects and hence 
improved their performance. The HR max achieved 
at the end of 6MWT and level six of ISWT was 
(56.59± 8.97%) and (59.53 + 8.97%) respectively. These 
correspond to a  moderate exercise intensity in COPD 
patients (11,13).  Regardless of what type of exercise 
activities, most of the subject terminated the exercise 
at an intensity which is sub-maximal.  The results of 
our study indicate both Incremental Shu� le Walk 
Test(upto level six) & Six Minute Walk Test, induce 
a similar stress on the cardiorespiratory system of 
an individual. The advantage of ISWT is the need of 
only 10 mtr corridor length and standardized paced 
increments of intensity. It starts at a low level ,hence  
COPD patients can easily exert upto  level six with 
comparable eff ort.

CONCLUSION 

Incremental shu� le walk test upto level six 
induces a comparable physiological response as in 
six minute walk test in COPD patients. Incremental 
shu� le walk test upto level six induces a submaximal 
eff ort.

Clinical Application: COPD patients could 
comfortably complete Incremental shu� le walk test 
upto level six. The cardiorespiratory response was 
similar to six minute walk test .It can be safely used as 
an alternative to six minute walk test .
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ABSTRACT        

Need for the study: Chronic obstructive pulmonary disease is increasingly recognized as a systemic 
disease rather than merely a disorder of the lungs.COPD frequently leads to signifi cant debilitation. 
Patients often seek medical a� ention only after severe impairments of the lung function. The most 
frequent complaint of these patients is exercise intolerance. Patients often become homebound, isolated 
and depressed as they seek to avoid the dyspnea that everyday activities produce leading to further 
deconditioning. Some patients with hypoxemia a� ributable to COPD have been noted to exhibit defi cits 
in simple motor movements, reaction time, and overall grip strength. Combination of these systemic 
factors may have signifi cant eff ects on functional performance during activities of daily living. Hence 
an a� empt has been made to assess balance, coordination and mobility measures in COPD patients.

Aim: To compare balance, coordination and mobility measures in patients with COPD and healthy 
individuals of same age group. 

Objectives: To assess and compare balance, coordination and mobility in patients with COPD & age 
matched healthy individuals. To compare the results of these two groups.

Se� ings & Design: Observational comparative study carried out in tertiary care hospital ,Mumbai.           

Materials & Methods: 30 COPD patients & 30 age matched healthy individuals were selected and 
divided in to two groups. Each subject was then assessed by using community balance and mobility 
scale, Timed up&go test, fast gait speed and coordination tests. 

Results; Unpaired t test was used to compare both the groups & MannwhitneyU test was to analyze 
correlation

Conclusion: Balance,Coordination and mobility is impaired in COPD patients.

Keywords: COPD, Healthy, Systemic, Age matched.
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 INTRODUCTION

Chronic obstructive pulmonary disease (COPD) 
has been traditionally understood as a disease of the 
lungs characterized by chronic airfl ow obstruction, 

which, in turn, is due to the presence of specifi c 
structural abnormalities of both the airways 
(bronchitis and bronchiolitis) and the pulmonary 
parenchyma (emphysema)1. Structural abnormalities 
were associated with an infl ammatory reaction 
of the airways, alveoli, and pulmonary vessels2,

this abnormal infl ammatory reaction can also be 
detected in the systemic circulation. It is likely that 
this systemic infl ammation contributes signifi cantly 
to the pathobiology of numerous extrapulmonary 
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eff ects of the disease—the so-called systemic eff ects 
of COPD  6.  Clinical relevance of these systemic eff ects 
has been recognized in the more recent international 
guidelines for COPD diagnosis and treatment6. It 
has been observed that important clinical outcomes, 
including mortality or health status, eventually result 
from the interplay between the intrapulmonary and 
extrapulmonary eff ects that occur in COPD. COPD 
is increasingly recognized as a systemic disease 
rather than merely a disorder of lung.6 Skeletal 
muscle dysfunction [SMD] is often a very signifi cant 
contributor to exercise limitation in COPD patients7. 
The identifi cation of SMD has contributed to a 
be� er  role of the exercise training and rehabilitation 
programme in the clinical management of these 
patients.9,12,13

The combination of these systemic factors may 
have signifi cant eff ects

on functional performance during activities of 
daily living. Studies have shown patients with COPD 
to have reduced exercise tolerance and reduced 
performance in functional activities such as walking, 
stair climbing and dressing. Balance and coordination 
of movements are important elements of most 
activities of daily living. The eff ects of reduced muscle 
strength and hypoxemia 3,5 on balance control are well 
documented and these may add to the eff ect of ageing 
on balance and coordination. American College of 
sports medicine recommends balance assessment 
and training for patients with COPD undergoing 
pulmonary rehabilitation .17  There is no known 
documented research to support balance assessment 
and training in COPD. Previously studies  have 
reported reduced functional performance in patients 
with COPD but none have specifi cally investigated 
balance and coordination in this population. 
However more research is needed to further unravel 
the mechanisms of the dysfunction.

MATERIALS & METHODS

Study Design: Observational comparative study. 

Sample size: 26 COPD  patients and 30 age 
matched healthy individuals

Materials used: Sphygmomanometer, Pulse 
oximeter Stop watch, Sand bag Stethoscope, Circular 
target 

Participants

Individuals were eligible to participate in this 
study if they met the following inclusion criteria: 
(1) physician diagnosis of COPD (FEV1 < 80% 
predicted and FEV1/FVC < 70% predicted) according 
to international guidelines11; (2) age 40-60 years. 
Individuals with co-morbid conditions likely to 
jeopardize their safety or infl uence their balance were 
excluded. Specifi cally, exclusion criteria comprised: 
Neuromuscular disease, Inner ear disorder,Pain or 
mobility limiting arthritis, Known cognitive disorder, 
Visual disorder, Lung disease other than COPD

 Data collection procedure

Approval  was obtained from the “Ethics 
Commi� ee for research on human subjects of the 
college. After signing consent form, COPD patients 
were selected from hospital’s Chest Physical therapy 
OPD.  Subjects a� ented single assessment seesion in 
which Community Balance & Mobility scale, Timed 
Up  and Go test, Fast Gait Speed and Coordination 
tests were assessed. The order of the tests was 
standardized for all subjects; coordination tests, 
followed by timed up & go,fast gait speed and later 
community balance & mobility scale  

MEASURES

Finger to nose test: The subjects were instructed 
to sit with back against a chair and feet fl at on the 
fl oor. A circular target (diameter, 2.3cm) was placed in 
front, at the distance of 80% of subjects arm length.The 
subject was instructed to start with a fi nger on his/her 
nose. The task required the subject to contact both 
the target and nose as many times as possible in 20 
secs. Contact with both targets was considered a 
successful cycle, and the number of successful cycles 
was recorded. Three trials were given. Average of 3 
trials was used in the analysis. 1

Toe tap test: The toe tap test was designed to the 
test coordination of foot movements. Each subject 
was asked to move forward and sit on the chair so 
the lower legs were not in contact with the chair and 
the knees and ankles were both at a 90 degree angle. 
The subject was asked to perform the test without 
footwear. A point was marked under the subject’s 
heel and second point was placed under subjects toes. 
The task required the subject to contact each of the 
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heel and toe targets as many times as possible in 20 
seconds. Contact with both targets was considered 
successful, and the number of successful cycles was 
recorded. Three trials were given and average of 3 
was used in the analysis. 1

Timed Up and Go test : The Timed Up and 
Go test measures timed measure of balance and 
functional mobility. Subject was instructed to start by 
si� ing in a chair  and on the word “Go” to stand up, 
walk 3 mts ,turn around, walk back to the chair and 
sit down.10  Each subject completed the test 3 times. 
Average of 3 scores was recorded.

Fast Gait speed test:  Subject was instructed to 
walk a distance of 10 mts as quickly and safely as 
possible. The subject was timed during the middle 
i.e. at 6 mts. The test was administrated 3 times and 
average of 3 was recorded44.

Community Balance and mobility scale: It 
includes 13  activities 45 such as Unilateral stance, 
Tandem walking, 180 tandem pivot, Lateral foot 
scooting, Hopping forward,  Crouch and walk, 
Lateral dodging, Walking and looking, Running with 
controlled stop, Forward to Backward walking, Walk, 
look and carry, Descending stairs, Stepping up and 
down. Several items like task 1,6,7,8,9,10,11,13  are 
timed and each is graded on a 5 point scale, with 
5 denoting the most successful completion. Both 
instructions and a demonstration were provided 
before each task was performed, but no practice trials 
were allowed.

RESULTS

All the data collected was statistically analyzed 
using unpaired t test and Mann Wi� ney U test

    Table 1: Comparison between COPD patients & healthy individuals

Timed up 
& go

Fast gait 
speed

          Finger coordination       Toe tap test Community balance  & 
mobility scale

RT LT RT LT 

Healthy

Mean 8.23 5.23 24.86 23.6 17.3 15.6 61

SD 1.89 0.84 3.44 3.53 1.9 1.96 1.94

COPD

Mean 10.1 7 16.46 16.38 11.76 11.26 54.6

SD 1.51 1.75 3.28 3.64 2.72 2.86 3.12

% diff 22 33 51 44 47 38 11

p 
value <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Correlation was found between Saturation(SpO2) and Timed up and go test (TUG), Fast gait 
speed,coordination  test(FGS) and Community balance and mobility scale( CBMS) and Age and Timed up and 
go test, Fast gait speed, Finger coordination, Toe tap test and Community balance and mobility scale using the 
Pearson’s  and Spearman’s correlation coeffi  cient and ‘R’ was found.
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 Table 2: Correlation between Spo2,Age n diff erent tests

R(N) R(COPD) %(N) %(COPD)

SpO2 & TUG -0.3 * -0.3 * -30 -30

Age & TUG 0.41 * 0.41 * 41 41

SpO2 & FGS 0.19 * 0.33 * 19 33

Age & FGS -0.25 * 0.32 * -25 32

SpO2 & FC 0.11 * -0.02 * 11 -2

Age & FC 0.04 * -0.09 * 4 -9

SpO2 & TT -0.01 * -0.02 * -1 -2

Age & TT 0.04 * 0.05 * 4 5

SpO2 & CBMS -0.05 * -0.06 * -5 -6

Age & CBMS -0.42 * -0.04 * -42 -4

= p value not signifi cant

DISCUSSION

Study revealed that time required to complete 
fast speed  and timed up & go test score was higher in 
COPD patients. Normal balance function is reliant on 
complex central mechanisms that result in coordinated 
neurological and musculoskeletal interaction. Balance 
depends upon the inputs coming from central 
nervous system, proprioceptive feedback, vestibular 
inputs, visual inputs , strength of the muscle ,range of 
motion and fl exibility of the individual. Timed up and 
go test and fast gait speed  assess individuals balance, 
gait speed and general mobility skill to adequately 
ambulate safely. Evidence suggests that there is 
deterioration in muscle metabolism  of respiratory  
as well as  non respiratory muscles like upper limb 
and lower limb muscles.7 It has been documented by 
Richard Casaburi et al that in COPD patients there 
is  reduced proportion of type 1 fi bers accompanied 
by an increase in the proportion of type 2b fi bers also  
atrophy of  type 1 and 2a fi bers is seen.6,7,8  Skeletal 
muscle dysfunction contributes to major problems of 
net loss of muscle mass & dysfunction at cellular level 
in COPD patients which is seen as reduced muscle 
strength & endurance. Hamilton and colleague found 
that approximately 70% of patients with chronic lung 
disease had lower quadriceps strength than the mean 
value obtained in normal subjects of similar age.8 
Reasons for  decreased  endurance of skeletal muscles 
are abnormality of muscle metabolism, high index of 
muscle oxidative capacity and a lower intracellular 
pH as compared to healthy subjects.6

Since dyspnea is associated with activities of 
daily living, COPD patient usually adopt sendentary 
lifestyle. Physical inactivity  is associated with net loss 
of muscle mass, reduces the force generating capacity 
of muscle and decreases its resistance to fatigue.18Long 
term high doses of steroids mediate detrimental 
eff ects on peripheral muscle and osteoskeletal system 
also steroid induced myopathy of peripheral muscles 
is seen in COPD. 18

In co-ordination tests both Finger co-ordination 
and Toe tap test scores were higher in controls as 
compared to COPD patients. The reasons are as 
follows:

 Hypoxemic COPD’s exhibit defi cits in simple 
motor movements, reaction time and overall grip 
strength. Kropet,found hypoxemic COPD patients 
to be neuropsychologically impaired, particularly 
in tasks involving perceptual-motor integration and 
simple motor speed. 4 In a study by Grant, it was found 
that, COPD patients fared worst on tasks demanding 
fl exible thought, ability to think abstractly, activities 
requiring perceptual motor integration. Also simple 
motor tasks are poorly handled with impaired speed, 
strength and coordination. 2 Studies says that with 
hypoxemia in COPD patients,   neuropsychological 
impairments are seen which occurs due to insuffi  cient 
oxygenation of brain tissue. In this study  normoxemic 
COPD patients were  taken  into account,who scored 
lower values for coordination tests. COPD patients 
exhibit transient oxygen desaturation during 
activities of daily living, though at rest having normal 
saturation.5 Intermi� ent hypoxia can be as dangerous 
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as chronic hypoxia, producing the same adverse 
eff ects though perhaps by somewhat diff erent cellular 
mechanisms. COPD patients experience nocturnal 
hypoxemia due to diminution of ventilatory drive, 
increase of upper airway resistance during non- 
rapid eye movement (NREM) sleep, together with 
an inhibition of  intercostal and accessory inspiratory 
muscles during rapid eye movement (REM) sleep 
V-P mismatch,coexisting  obstructive sleep apnea.15 
All these reasons could have contributed to poor 
coordination.

Among Community balance and mobility scale 
diff erence scores of certain items were statistically 
extremely signifi cant. Following  could be the reasons 
for it.The postural control mechanisms are very 
sensitive to acute mild hypoxia.3 Mechanism causing 
ataxia at high altitude is a� ributed to balance and 
coordination problems in COPD patients. As hypoxia 
increases, imbalance also increases.9 In COPD, 
skeletal muscle dysfunction is evident,  reduced 
muscle mass, muscle strength and endurance is seen. 
Also for maintaining balance, antigravity muscles of 
lower limbs are used. Evidence suggest that lower 
limb muscle strength is more aff ected as compared to 
upperlimbs. Also effi  ciency of muscle contraction and  
endurance is aff ected leading to balance problems. 
An eff ect of reduced muscle strength and hypoxemia 
on balance control is well documented. 3 Also steroid 
induced peripheral neuropathy could lead to balance 
problem as sensory feedback is impaired.4Though 
there are  few evidence in this area, further research is 
needed  on larger population.

CONCLUSION

 Study concludes  that in COPD patients balance, 
coordination and mobility is aff ected.

Clinical Implications: Balance, coordination 
and mobility training should be incorporated in 
pulmonary rehabilitation programme to improve 
patients quality of life. 
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ABSTRACT

Background: Excessive body weight negatively aff ects balance. Dual Task requires a person to 
simultaneously perform a cognitive & motor task. It’s been seen that overweight and obesity aff ect dual 
task performance in children. Also it has been documented that higher BMI is associated with poorer 
performance on tests of executive functioning in older females. The intent of this study was to fi nd out 
the eff ect of BMI on Dual Task performance in Young Females.

Aim & Objective: To fi nd out the eff ect of BMI on Dual Task performance in Young Females

Methodology: 40 young females participated, divided into four groups, i.e. Gp 1(normal BMI), Gp 
2 (underweight), Gp 3 (overweight) & Gp 4 (obese). Participants had to perform Dual task in which 
they were made to stand on a Balance Trainer while performing a cognitive task in which they were 
instructed to orally generate exemplars of animals within a 60 second – time period (Verbal Fluency 
test). A Global Balance Score was obtained from the Balance task and a Verbal Fluency Test (cognitive 
task) score was obtained by calculating the total no. of animal’s names produced.

Results: ANOVA was used to compare the diff erence amongst the groups. No signifi cant diff erence 
amongst the groups in the Dual Task performance. However the mean of Global balance scores of 
group 1, 2, 3 & 4 were 25.03, 27.34, 28.04 & 29.34 and the mean scores of Verbal Fluency Test of Group 1, 
2, 3 & 4 were 11.9, 13.7, 11.1 & 9.8 i.e. when mean is considered, females who were overweight or obese 
performed poorer in dual task performance compared to females with normal BMI. 

Conclusion: Statistically no signifi cant diff erence between the groups in terms of Global Balance Score 
and Verbal Fluency Test i.e. BMI doesn’t aff ect Dual task performance in young healthy females.

Keywords: Obesity, Cognition, Dual Task, Global Balance score, Verbal Fluency test. 

INTRODUCTION

Balance is defi ned as the ability to return the 
body close to equilibrium point when exposed to 
a perturbation and it represents a key function for 
performing daily life tasks1 while cognition is the 
ability that enables us to think which includes the 
ability to concentrate/pay a� ention, remember and 
learn.2 The excessive amount of fat aff ects the body 
geometry by adding passive mass to diff erent regions 
and it also infl uences the biomechanics of activities 
of daily living, causing functional limitations, 
and possibly predisposing to injury. Quantitative 
evidence exists that excessive body weight negatively 
aff ects the movement from si� ing to standing, 
walking and balance.3 Adipose tissue accumulation 

and body mass increase can be a major factor 
contributing to the occurrence of falls, which explains 
why obese persons appear to be at greater risk than 
normal-weight subjects under daily postural stresses 
and perturbations.3 The ability to control balance 
requires complex interaction of sensory (vision, 
somatosensory and vestibular systems), motor and 
cognitive process.2  Many studies have addressed the 
eff ect of obesity on balance and gait pa� erns unveiling 
the motor abnormalities related to an excessive body 
mass under static and dynamic conditions: such 
postural and gait impairments increase the risk of fall 
and injury in obese subjects as compared to the lean 
population.1, 3, 5  
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Dual Task methodology is a testing model 
that requires a person to simultaneously perform a 
cognitive and motor task.4The motor task could be 
a balance activity. Hung et al (2013) did a study on 
twelve school going children who were overweight 
and obese, they concluded that these children 
had modifi ed lateral body movements and force 
organizations when faced with dual task constraints.6 
Likewise, Katrin Walther et al (2010) did a study on 95 
community dwelling older females (ages 52–92 years) 
in which they concluded higher BMI was associated 
with poorer performance on tests of executive 
functioning.7 The intent of this study was to fi nd out 
the Eff ect of BMI on Dual Task performance in Young 
Females.

Aim & Objective: To fi nd out the eff ect of BMI on 
Dual Task performance in Young Females

METHODOLOGY

A sample of healthy 40 Young Female subjects 
who met the inclusion criteria were recruited in 
the study from Banarsidas Chandiwala Institute 
of Physiotherapy. The subjects were aged between 
21-25 years, MMSE> 24, able to understand verbal 
commands & were free of any acute pain which could 
aff ect the outcome of the study. The participants with 
any H/o recent fall, lower extremity surgery which 
could aff ect balance, diagnosed c/o neurological/ 
musculoskeletal disorder, visual defect which could 
not be corrected with lenses and aphasia were 
excluded from the study.

Design of the Study: Comparative

PROCEDURE

All the forty subjects were divided into four 
groups on the basis of BMI i.e. Group 1(females 
with normal BMI), Group 2 (underweight females), 
Group 3 (overweight) and group 4 (obese females). 
The aim and procedure were well explained to all the 
subjects and an informed content was obtained. The 
method included performance of Dual task in which 
the participants were made to stand bare feet on the 
Balance Trainer (Uniphy Phyaction) (using 40 cms 
diameter) and tried to maintain the balance trainer 
in neutral position while performing a cognitive 
task in which they were instructed to orally generate 
exemplars of animals within a 60 second – time period 

(Verbal Fluency test). Responses were recorded and 
the measure was the total no. of correct animals 
named without any repetition.10

A Global Balance Score was obtained from the 
Balance task (the lesser the score, the be� er is the 
balance ability) while the patient tries to maintain 
the balance and a score was obtained in the cognitive 
task (VFT) by calculating the total no. of animal’s 
names produced by the participants (more the names 
produced, the be� er is the score) .

 RESULTS/FINDINGS
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Statistical analysis was done using SPSS software 
version 16. One-way ANOVA was administered to 
compare the Global Balance Score & Verbal Fluency 
Test in all the Groups (Table No. 1). No signifi cant 
diff erence was found amongst the groups in the Dual 
Task performance. However the mean of Global 
balance score of Group 1, 2, 3 & 4 were 25.03, 27.34, 
28.04 & 29.34 respectively (Fig. No.2).The mean 
scores of Verbal Fluency Test of Group 1, 2, 3 & 4 
were 11.9, 13.7, 11.1 & 9.8 respectively (Fig No. 3). By 
considering the mean scores of Global Balance Scores 
and Verbal Fluency Test it can be said that Females 
who were overweight or obese performed poor on 
dual task performance when it was compared with 
females with underweight or normal BMI. 

Table No. 1 Depicts statistical analysis

Sum of 
Squares df Mean 

Square F Sig.

GBS Between 
Groups 97.881 3 32.627 2.114 .116

Within 
Groups 555.553 36 15.432

Total 653.434 39

VFT Between 
Groups 79.875 3 26.625 2.114 .116

Within 
Groups 453.500 36 12.597

Total 533.375 39

DISCUSSION

The purpose of the study was to assess the eff ect 
of BMI on dual tasking performance in females. The 
fi ndings of this study suggest that although there has 
been statistically no diff erence between the groups 
but according to the mean scores of 

Global Balance Score (GBS) and scores of Verbal 
Fluency Test, the dual task condition was more 
challenging for obese group as compared with 
underweight, normal and overweight groups. Hence, 

performing a task with dual-task constraints aff ected 
the individuals who were obese. This may be caused 
by the increased a� entional demands required to 
achieve the goal of naming the animals according to 
verbal fl uency test and to maintain balance control at 
the same time. A physiologic explanation of fi ndings 
can be that cerebral processing during dual-task 
conditions apparently modifi es how the central 
nervous system controls postural stability.4

An explanation of impaired balance control 
in obese individuals as seen through mean of 
Global Balance scores can be that, obesity has been 
associated with greater forward displacement of the 
COP during dynamic standing balance activities. 
Excessive body weight aff ects posture linearly, with 
the increase of body mass index (BMI) the center of 
gravity shifts forward, the lumbar lordosis increases 
together with the pelvic forward tilt, and the dorsal 
kyphosis and a secondary cervical lordosis becomes 
more pronounced. Frequently, internal rotation of 
the hips, knee valgism, and fl at feet coexist. The 
feet tend to splay apart during standing to optimize 
the center of gravity and stability. Reduced sensory 
integration has also been hypothesized for the poor 
balance.1 Also one of the prerequisites for balance 
control is the ability to generate adequate muscle 
force to maintain stability. It has been shown that 
reduced muscle strength relative to body weight 
induces earlier fatigue of the quadriceps muscles 
in the obese that, in turn, reduces shock a� enuation 
and increases the loading rate and variability at the 
knee.1 Reduced balance aff ects a variety of daily and 
occupational tasks, particularly those performed with 
the upper limbs from a standing posture. Obesity 
would therefore appear to be linked to an increased 
risk of falling while weight loss increases postural 
stability.1 The results of this study are supported 
by a study done by Katrin et al (2010) which stated 
that “An increased BMI would lead to greater white 
ma� er volume and decreased Gray ma� er volume 
causing hyper- intensities in the brain region which 
in turn results in decreased cognitive performance”.7

Another study by Shaheen et al (2013) states that diet-
induced changes in hippocampal neuronal plasticity 
may aff ect the memory and the global cognition. The 
hippocampus is a brain region critical for learning 
and memory. They found that there was an impact of 
both obesity and high carbohydrate diet in promoting 
cognitive decline.8 Also Rachel A Whitmer (2005) 
concluded in their study that obesity in middle age 
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increases the risk of future dementia independent of 
comorbid condition.9  

So as the prevalence of obesity is increasing at an 
alarming rate worldwide, obesity-related disabilities 
will eventually become a serious threat to national 
health systems. 

There could have been a possibility that in this 
study sample size was small so the results could not 
be generalized and with a bigger sample size there 
might come signifi cant diff erences amongst the 
groups. 

Thus it could be inferred from this study that 
Dual task performance might get aff ected in one 
with increasing weight so therefore specifi c physical 
activity and rehabilitation exercises can induce 
weight loss and may serve to disrupt the vicious 
circle of inactivity and relative muscle weakness and 
improve balance capacity as well as the cognitive 
capacity of individuals and also enhance confi dence 
while performing daily tasks in obese subjects.

Future researches can be done with a comparison 
between the Genders. Also other cognitive tests can 
be involved along with study of gait parameters. 

CONCLUSION

Based on the results of the present study, it can 
be concluded that there has been statistically no 
signifi cant diff erence between the groups in terms 
of Global Balance Score and Verbal Fluency Test. 
Therefore, it can be said that BMI doesn’t aff ect Dual 
task performance in young healthy females.
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ABSTRACT

Study Design: Open Labelled Clinical Trial

Objective: To categorize Ischemic neurological damage patients depending upon their clinical 
presentation to two major categories such as the patients who could be managed with medical 
treatment and physical therapy management programme and to categorize the patients with certain 
specifi c criteria’s who could be included in surgical interventions.

Background:  Peripheral arterial disease (PAD) is associated with signifi cant morbidity and mortality 
and is an important marker of subclinical coronary heart disease. In some studies it has been found that 
surgical intervention alone or physical training alone does not provide good results.

Methods: Total 35 patients of both male and females were included in this open labeled clinical trail. 
Two measuring technique ABI and NCV, one exercise program, unsupervised home exercise program 
and patients advice was part of procedure. Intervention was given at 1st day, 3rd month and 6th month.

Results:  VAS,  ABI  and  mean amplitude of  peroneal nerve  showed  statistical signifi cant diff erence 
when analyzed   between 1st  day to 3rd month, 1st day to 6th month  and  3rd month to 6th month  with ‛? 
p ’ value < 0.0001. 

Conclusion: Physical therapy in the form of Burger’s exercise with life style modifi cation is signifi cant 
in improving quality of life in the form of reducing severity of claudication pain and improving 
walking distance, thus minimizing risk of surgical intervention thereby decreasing mortality rate in 
these patients.

Keywords: Predictive criteria, physiotherapy/rehabilitation, neurological defi cits, ischemia, limbs.

INTRODUCTION

Peripheral artery disease (PAD) is an important 
healthcare problem in developed nations, associated 
with considerable morbidity and mortality. It results 
from obstruction of large peripheral arteries, exclusive 
of the coronary and intracranial cerebrovascular 
system, most commonly due to atherosclerosis. Most 
typically, it is referred to in relation to the lower limbs.1 

Other studies have corroborated these fi ndings, 
showing up to a twofold to fourfold increased risk of 

mortality in patients with intermi� ent claudication, 
predominantly from cardiovascular disease.2 Patients 
can be stratifi ed into groups according to symptom 
severity. One half of all PAD patients older than 
55 years are asymptomatic. Of the symptomatic 
patients, approximately 40% experience intermi� ent 
claudication, and 10% have critical limb ischemia. 
There is also considerable overlap between PAD, 
cerebrovascular disease (CVD) and coronary artery 
disease (CAD),3with the presence of PAD being 
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associated with  increased risk of CVD and CAD 
and their consequences. 4, 5 People with PAD have 
4–5 times greater risk of dying from a cardiovascular 
disease event compared to those without, and a 2–3 
times greater all-cause mortality.6, 7

The prevalence rises with age and has been found 
to be approximately 20% in people over 70 years of 
age8 and up to 60% in the over 85 age group. South 
Asians living in the United Kingdom have a higher 
mortality for ischaemic heart disease than Europeans 
and Blacks have a higher CVD mortality in both 
sexes. However studies both in the United Kingdom 
and India suggest PAD prevalence is lower in South 
Asians than in Caucasians in general population, 
diabetic and CAD cohorts.9,10

Initial therapy is preventive for all patients 
with a focus on aggressively controlling modifi able 
traditional risk factors for coronary artery disease 
and PAD. Revascularization is reserved for the 
very symptomatic patient or those with critical limb 
ischemia.

In some studies it has been found that surgical 
intervention alone or physical training alone does not 
provide good results. If the above two are combined 
in treatment of patients there used to be be� er results 
with respect to symptom free walking distance 
(SFWD) and maximal walking distance.13

So, it is necessary to categorize Ischemic 
neurological damage patients depending upon their 
clinical presentation to two major categories such as 
the patients who could be managed with medical 
treatment and physical therapy management program 
and at the same time it is necessary to categorize the 
patients with certain specifi c criteria’s who could be 
included in surgical interventions.

METHODS

Participants

There were 35 participants including male and 
female individuals with clinical diagnosis of  acute 
peripheral arterial disease of the limbs. Inclusion 
criteria were patients suff ering from ischemic 
neurological damage having Mild pain while walking 
, skin changes such as pallor, shiny appearance 
of the skin, decreased skin temperature, absent 
pulses in lower extremities and acute on chronic 

presentation like: Sever pain on walking relatively 
shorter distance, sensory neurological disturbances 
such as paraesthesia, decreased tolerance to hot or 
cold temperature, Oedema in the distal segments. 
Exclusion criteria - Patients with gangrene, necrosis of 
peripheral parts of the limbs, Unstable Angina, Acute 
MI, Uncontrolled Hypertension, Neuropathies of 
unknown origin like Myopathies, Metabolic Disease 
Conditions & Neoplasm. Wri� en informed consent 
was taken from all the participants. The protocol of 
the study was approved by the Institutional Review 
Board. 

Study Design

This study was an Open labelled clinical trial 
where intervention was given at 1st day, 3rd month 
and 6th month. 

Intervention

Two measuring techniques (ABI & NCV), one 
exercise program, unsupervised home exercise 
program and patients advice was part of the procedure. 
Burger - Allen Exercises were administrated to 
patients. These exercises are repeated six to seven 
times at each se� ing and done several times a day. 
Patients were advised to quit tobacco consumption 
and alcohol use. Regular exercise such as walking 
three times daily for 15 to 30 minutes, walking 10 
steps further when the pain begins then resting until 
pain disappears before continuing. This guide line 
is given by Dutch College of General Practitioners. 
Along with this diet advice was given such as eat 
healthy with a restricted cholesterol intake as a home 
remedy 11-13

Outcomes

The outcome measures in this study were Visual 
Analogue Scale(VAS)., Ankle Brachial Index (ABI), 
Nerve Conduction Velocity. Pain score of the patients 
involved in this study were recorded by using the 
VAS. ABI is a ratio of ankle systolic pressure to brachial 
systolic pressure. The systolic pressure of the lower 
extremity was measured by positioning a Pneumatic 
Cuff  around the ankle above the malleoli. Colour 
Doppler probe was placed on the anterior tibial or 
(posterior tibial or dorsalispedis) for fl ow detection. 
The cuff  pressure was gradually infl ated until fl ow 
signals disappeared. Cuff  pressure was then defl ated 
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and the pressure at which the fl ow signals appeared 
was taken as the ankle systolic pressure. The brachial 
systolic pressure was measured with the cuff  is tied 
to upper arm, infl ated until fl ow signals disappeared. 
Slowly the pressure was released and the pressure 
at which fl ow signals appeared was taken as the 
brachial systolic pressure. Motor Nerve Conduction 
was performed on common peroneal nerve on both 
sides. Recording from EDB and Abductor Hallucis 
Muscle respectively was noted. Stimulation of 
common peroneal nerve was performed at ankle, 
fi bula and at popliteal fossa. Sensory Nerve 
Conduction parameters were performed on sural 
nerve of both sides. Here recording was taken from 
ankle. Amplitude of common peroneal nerve and 
sural nerve were recorded at 1st day, 3rd month and 
on 6th month.

Statistical Analysis

Statistical analysis for the present study was 
done using (SPSS) version 14. Mean, standard 
deviation, paired and unpaired t Test, were used. 
VAS was compared using Wilcoxin matched pairs 
test. Probability values less than 0.05 were considered 
statistically signifi cant and probability values less 
than 0.001 were considered highly signifi cant.

RESULTS

There were 32 males (91.43%) and 03 females 
(8.57%) participated in this study. The side aff ected 
and habits are given in table 1. Minimum age of the 
participants in the study was 35 years (Table 1&2) and 
maximum age was 65 years with mean age of 54.23 ± 
7.55. Mean height was 160.83 cm ± 6.74 cm and mean 
weight was 62.29 ± 7.52 kg.  

Table No. 1: Distribution of samples by gender, 
sides aff ected and habits

Factors No of 
Samples

% of 
Samples

Gender
Male 32 91.43
Female 3 8.57
Sides aff ected
Left 23 65.71
Right 12 34.29
Habits
No habit 3 8.57
Smoking 12 34.29
Chewing and smoking 3 8.57
Smoking and alcohol 13 37.14
All 4 11.43
Total 35 100.00

Table No. 2: Mean, SD, minimum and maximum of age, height, weight, BMI and duration of illness

Variables Minimum Maximum Mean Std. Dev. Median

Age 35.00 65.00 54.23 7.55 56.00

Height (cm) 152.00 177.00 160.83 6.74 160.00

Weight (KG) 45.00 78.00 62.29 7.52 62.00

BMI 17.10 36.00 24.45 3.75 25.00

Duration 6.00 15.00 10.78 2.35 11.00

The improvement seen in outcome measures is 
mentioned in table 3.Here VAS showed statistical 
signifi cance when compared from 1st day to 3rd 
month,1st day to 6th month and 3rd month to 6th month 
with p value < 0.0001.similar trend was seen in ABI 
when compared from 1st day to 3rd month, 1st day to 
6th month and 3rd month to 6th month with ‛ p ’ value 
< 0.0001. Mean amplitude of peroneal nerve at ankle 

showed statistical signifi cance with ‛ p ’  value < 0.0002 
when compared from 1st day to 6th month as well as 
3rd month to 6th month. Similarly mean amplitude at 
fi bula and popliteal fossa showed similar trends with 
‛ p ’  value < 0.0001. Mean amplitude of sensory sural 
nerve showed no statistical diff erence.   



106      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      107

Table 3- VAS, ABI, NCV Outcome 

Visual Analogue Scale (VAS) scores at 1st day, 3rd month and 6th months by Wilcoxon matched pairs test
Time 
points Mean Std.Dv. Mean Diff . SD Diff . % of 

change Z-value P-value

1st day 7.02 1.32
3rd month 6.25 1.29 0.77 0.73 10.98 4.0145 0.00001*
1st day 7.02 1.32
6th month 5.22 0.96 1.80 0.72 25.62 5.1431 0.00001*
3rd month 6.25 1.29
6th month 5.22 0.96 1.03 0.71 16.44 4.5998 0.00001*
Ankle Brachail Index (ABI) scores at 1st day, 3rd month and 6th months by paired t test
1st day 0.74 0.06
3rd month 0.75 0.06 -0.01 0.01 -1.74 -11.1706 0.00001*
1st day 0.74 0.06
6th month 0.77 0.05 -0.03 0.01 -3.37 -23.6854 0.00001*
3rd month 0.75 0.06
6th month 0.77 0.05 -0.01 0.01 -1.60 -10.9696 0.00001*
Nerve Conduction Velocity (NCV), Mean Amplitude of Motor Peroneal Nerve at Ankle scores at 1st day, 3rd month and 
6th months by paired t test
1st day 3.24 1.68
3rd month 3.24 1.68 0.00 -- 0.00 -- --
1st day 3.24 1.68
6th month 3.38 1.72 -0.14 0.07 -4.19 -10.8362 0.0002*
3rd month 3.24 1.68
6th month 3.38 1.72 -0.14 0.07 -4.19 -10.8362 0.0002*
Nerve Conduction Velocity (NCV), Mean Amplitude of Motor Peroneal Nerve at Fibula scores at 1st day, 3rd month and 
6th months by paired t test
1st day 2.69 1.01
3rd month 2.69 1.01 0.00 -- 0.00 -- --
1st day 2.69 1.01
6th month 2.84 1.04 -0.15 0.07 -5.63 -12.0660 0.00001*
3rd month 2.69 1.01
6th month 2.84 1.04 -0.15 0.07 -5.63 -12.0660 0.00001*

Nerve Conduction Velocity (NCV) Motor of Popliteal Fossa scores at 1st day, 3rd month and 6th months by paired t test

1st day 2.83 1.55
3rd month 2.83 1.55 0.00 -- 0.00 -- --
1st day 2.83 1.55
6th month 2.97 1.57 -0.15 0.07 -5.26 -11.8383 0.00001*
3rd month 2.83 1.55
6th month 2.97 1.57 -0.15 0.07 -5.26 -11.8383 0.00001*
Nerve Conduction Velocity (NCV), Sural Sensory Nerve Amplitude scores at 1st day, 3rd month and 6th months by 
paired ‘t’ test
1st day 21.72 9.80
3rd month 21.72 9.80 0.00 -- 0.00 -- --
1st day 21.72 9.80
6th month 21.72 9.79 0.00 0.02 -0.01 -1.0000 0.3244
3rd month 21.72 9.80
6th month 21.72 9.79 0.00 0.02 -0.01 -1.0000 0.3244

*p<0.05
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DISCUSSION

The aim of the present study was to categorize 
ischemic neurological damaged patients depending 
upon their clinical presentation.

The results of the present study supports an 
alternative hypothesis stated that as only surgical 
intervention alone or physical training alone does 
not provide good results but combination of these 
two modalities gives be� er results with respect 
to symptom free walking and maximal walking 
distance. In present study, therapy was on the fi rst 
day, follow up of third month and then sixth month. 
Home program was explained to the participants. 
There is signifi cant decrease in pain score between 
1st day to 3rd month and that of 6th month which 
suggests that burgers exercise helps in reducing pain 
in patients with PAD. 

In the present study, score of ABI improved 
gradually from 1st day to the analysis of 6th month. So 
the study suggests that burgers exercise performed 
several times in a day and regular exercise such 
as walking three times daily can helps to improve 
ankle brachial index in patients with PAD. Present 
study also concludes that claudication pain distance 
improved in patients with PAD so ABI can be used 
as gold standard method to diagnose and assess 
severity of PAD in the legs. The burgers exercise and 
daily walking for 15- 30 minutes helps in reducing 
claudication symptoms in patients with PAD 11.

A study done by Paperpetropoloes in 1998 to 
compare electro physiologic parameters between 
patients with chronic PAD and normal control subjects 
and proved that mean amplitude and duration of 
both muscles were signifi cantly large compared to 
the controls and amplitude of compound muscle 
action potentials and motor conduction velocities of 
peroneal and tibial nerve for most patients with PAD 
were within normal limits but compared to those of 
the controls.12

Above mentioned study supports the results of 
present study with no signifi cant improvement in 
NCV parameters.

The mean amplitude of response of common 
peroneal nerve at the fi bula did not show a change 
from the 1st day to the 3rd month but showed a change 

in the amplitude from the 3rd month to 6th month.  
However, clinically the change seen was very small. 

The function of peroneal nerve function is 
aff ected in the presence of PAD. In a study done by 
Mary et al they found less strong association between 
PAD and peroneal nerve function in subjects with 
diabetes.14This can be correlated with our study also, 
since there were more number of participants with 
diabetes, the amplitude of response might not have 
shown a change.

However in another study done by Weber and 
Zeigler performed electro diagnostic tests and  found 
that the functions of the peroneal and tibial nerve 
were reduced in patients with PAD when compared 
with individuals without PAD.15

There was no change in the mean amplitude of 
the sural nerve at 1st day, neither at 3rd month nor at 6th

month.  The results of Weber et al study were similar 
to that of ours. In their study there was a change in the 
electro diagnostic test in the peroneal and tibial nerve 
in patients with PAD and intermi� ent claudication, 
however no change was seen in the sural nerve same 
as that in our study. The amplitude of compound 
muscle action potential was lower. However in 
another study done by Tuenisian et al found that 
the amplitude of sural nerve was signifi cantly in 
individuals having diabetes with PAD.16

The limitation of this study is the small sample 
size, hence the results cannot be generalized. In the 
future similar type of study can be done but including 
individuals who have PAD with diabetes, since 
diabetes is on the rise in our country and fi nd out 
measures to reduce the level of disability associated 
with it.
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ABSTRACT

The aim of the study was to quantify the Physiological Cost Index of Six minute walk test in diff erent 
age groups. A prospective study for a period of  3months was carried on 100 normal healthy individual 
with the age group of 6-14yrs, 15-24yrs, 25-34yrs, 35-44yrs, 45-65yrs, with an inclusion criteria of subjects 
with normal Body Mass Index and Subjects with musculoskeletal, neurological and cardiopulmonary 
illness that might impede walking, involved in endurance & strength training were excluded. The 
results reveled that Physiological Cost Index is directly proportional to the diff erence in the heart rate 
and inversely proportional to speed, the physiological cost index was found to be higher in older adults 
compared to younger ones. Hence my study concluded stating the Physiological Cost Index increases 
with age with the mean values being 0.207, 0.217, 0.27, 0.265, 0.403 for ages 6- 14 yrs, 15-24yrs, 25-34yrs, 
35-44yrs,45-65yrs  respectively.

Keywords: Physiological Cost Index; Six Minute Walk Test; Body Mass Index.

INTRODUCTION

There are several modalities available for objective 
evaluation of the functional capacity. Some provide a 
very complete assessment of all systems involved 
in exercise performance whereas others provide 
basic information and are simpler to perform. The 
modality used should be chosen based on the clinical 
question to be addressed and on available resources 

(1). The treadmill stress test is considered the standard 
evaluation of exercise capacity. There are fi eld tests 
available that are used to correlate with the oxygen 
uptake.  The most popular clinical tests in order of 
increasing complexity are 6- minute walk test, 12- 
minute walk test and shu� le walk test. 

In the early 1960s, Balke developed a simple test 
to evaluate the functional capacity by measuring the 
distance walked during a defi ned period of time.(1) A 
12-minute fi eld performance test was then developed 
to evaluate the level of physical fi tness of healthy 
individual(1) . In an a� empt to accommodate patients 
with respiratory disease for whom walking 12 minutes 
was too exhausting, a six minute walk test was found 
to perform as well as the 12minute walk(1).

The 6 Minute Walk Test is a sub maximal test used 
to determine functional capacity of an individual. It is 
a practical simple test that requires a 100-ft hallway 
but no exercise equipment or advanced training. 
Walking is an activity performed daily by all. This test 
measures the distance that a subject can quickly walk 
on a fl at, hard surface in a period of 6 minutes. Most 
patients do not achieve maximal exercise capacity 
during 6 Minute walk test; instead they choose their 
own intensity of exercise and are allowed to stop and 
rest during the test. However, because most activities 
of daily living are performed at sub maximal levels 
of exertion, the 6minute walk distance may be� er 
refl ect the functional exercise level for daily physical 
activities(1). A recent review of functional walking 
test concluded that “the 6 minute walk test is easy 
to administer, be� er tolerated and more refl ective 
of activities of daily living than the other walk test” 
(2). Although 6 minute walk test does not determine 
the peak oxygen uptake but there is signifi cant 
correlation found between 6minute walk distance 
and peak oxygen uptake. 

Physiological cost index(PCI): Physiological cost 
index is a tool to measure energy expenditure during 
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walking. (3) It was established by McGregor(1979) 
who recognized the need for a  simple, functional and 
non-invasive method of measuring the physiological 
cost of walking that could be applied in domiciliary 
and clinical environments. It can be calculated by the 
following formula-

PCI (beats/m) = Walking heart rate – Resting heart rate                 
                            --------------------------------------------------
                                         Walking speed ( mts/min)

The reliability and validity of PCI assessed on 2 
diff erent walking tracks(12mts and 20mts) has shown 
that PCI is reliable but correlation between oxygen 
uptake and PCI is weak. (3)

Assessing Physiological Cost Index of six minute 
in normal subject in diff erent age group might give an 
idea of energy expenditure required in that particular 
age group and this can help in making a decision as 
to its usage in patients with compromised functional 
capacities.

METHODOLOGY

STUDY DESIGN:  Prospective  study 

STUDY SUBJECTS:  Normal healthy subjects of 
diff erent age groups (both sex)

DURATION OF STUDY: 3 months.

SAMPLE SIZE:  100  

20 Subjects each from age group of 6-14yrs, 15-
24yrs, 25-34yrs, 35-44yrs, 45-65yrs  

Inclusion criteria: 1. Normal subject of diff erent 
age groups.

2. Subjects with normal BMI.

Exclusion criteria: 1. Subjects with 
musculoskeletal, neurological and cardiopulmonary 
illness that might impede walking.

2. Subjects who were undergoing endurance or 
strength  training.  

Materials used:

1. Stop watch

2. Two small cones to mark the turnaround 
points

3. Sphygmomanometer

4. Stethoscope

5. A chair that can be easily moved along the 

walking course

6. Measuring tape

7. Worksheet

8. 30m hallway

-The study was approved by the ethics commi� ee 
of Padmashree Dr.D. Y. Patil university, Navi 
Mumbai

-An inform consent was obtained from all the 
subjects.

Patient preparation:

1. Comfortable clothing should be worn

2. A light meal was acceptable before early 
morning or afternoon tests.

3. Subject should not have exercised vigorously 
within 2hours of beginning the test.

A  Six minute walk test was carried out according 
to ATS guidelines.

A 30mts fl at, straight, hard surface corridor was 
used. The turn around points were marked with cone. 
The subject was made to sit and rest in a chair, located 
near the starting position for at least 10min before 
the test starts. During this time, basal parameters 
i.e. pulse, blood pressure and respiratory rate were 
measured.

Subjects were instructed- “the object of this test 
is to walk as far as possible for 6minutes.you will 
walk back and forth in this hallway. 6minutes is long 
time to walk, so you will be exerting yourself. You 
are permi� ed to slow down, to stop, and to rest as 
necessary, but resume walking as soon as you are 
able. Remember that the object is to walk as far as 
possible for 6min, but don’t run or jog.” Instruction 
were given in the language that they could easily 
understand. The verbal instructions were encouraging 
and standardized statements-”you’re doing well” or 
“keep up the good work,” but no other phrases were 
used. When the timer was 15sec from the completion 
a command was given “ In a moment  I’m going to tell 
you stop. When I do just stop right where you are and 
I will come to you. At the end of six minute the subject 
was made to stop and a chair was provided.

Post test- the distance covered in meters in 
6mins was recorded. At the end of 6mins, the basal 
parameters and RPE by Borg scale were measured 
and the recovery was taken after 1min, 3min.
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RESULTS

The Physiological Cost Index increases with 
age with the mean values being 0.207, 0.217, 0.27, 
0.265, 0.403 for ages 6- 14 yrs, 15-24yrs, 25-34yrs, 35-
44yrs,45-65yrs  respectively. 

Table  1 –  Distribution of mean distance covered 
in 6-minute in diff erent age  groups 

Age Mean distance                   
       covered (mtrs)

             6- 14 yrs 585.3 +/-74.47

             15-24yrs 526.15 +/-25.64

             25-34yrs 514.35 +/-30.50

             35-44yrs     494.4 +/- 46.69              

             45-65yrs    453.15 +/-77.03

Table  2  – Pre test heart rate in diff erent age 
group    

Age           Heart rate
          6- 14 yrs         92.75+/-9.64

          15-24yrs         86.4+/-13.2

          25-34yrs         80.85+/-8.0     

          35-44yrs         81.65+/-5.2

         45-65yrs         79.5+/-7.08

Table 3:  Post test heart rate in diff erent age 
groups

Age           Heart rate
          6- 14 yrs  112.95 +/-13.62
          15-24yrs 105.7 +/-19.33
          25-34yrs       104.3 +/-9.6
          35-44yrs 103.4 +/-7.32
         45-65yrs 109.4 +/-9.06

Table 4:  Diff erence between pre & post test 
heart rate in diff erent age groups   

Age Diff erence between pre-
post heart rate

          6- 14 yrs                  20.2

          15-24yrs 19.3

          25-34yrs 22.15

          35-44yrs 21.75

         45-65yrs 29.9

Table 5:  Distribution of speed during six 
minute walk test in diff erent age groups

            Age    Speed(mtrs/min)

         6- 14 yrs 97.55

         15-24yrs 87.69

         25-34yrs  85.72

         35-44yrs 82.4

         45-65yrs 75.52

Table 6: Mean Physiological Cost Index of 6- 
minute walk test in diff erent age groups

            Age Mean  PCI(beats/mtrs)

         6- 14 yrs 0.207 +/- 0.08

         15-24yrs 0.217 +/-0.12

         25-34yrs 0.27 +/-0.11

         35-44yrs 0.265 +/-0.07

         45-65yrs 0.403 +/-0.11

DISCUSSION

As per the data analysis, it has been observed that 
as age progresses the distance covered in 6minute 
has decreased and the physiological cost index has 
increased. 

Conventionally the determination of energy 
expenditure of an activity was done based on 
maximal oxygen consumption (VO2 max) which 
required collection of expired gases. This involves 
the use of equipment that is cumbersome to wear and 
often unavailable in clinical environment.

The Physiological Cost Index (PCI) discovered 
by MacGregor says that heart rate and walking speed 
are linearly related to oxygen consumption at sub-
maximal levels of exercise. Thus the Physiological 
Cost Index can off er a practical alternative for 
calculating energy expenditure in a particular walk 
test.(3)

The cardiac and pulmonary system work in a 
complementary manner to accomplish the systemic 
functions of oxygen uptake and delivery. Studies, 
where they have assessed diaphragm strength, 
have concluded that there is 20-25% reduction in 
diaphragmatic strength, specifi cally when comparing 
older adult values with those of young adults. 
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Additional conclusion was made that the work of 
breathing increased with age, and requiring greater 
muscle oxygen consumption at any workload since 
both respiratory muscle strength and endurance are 
decreased.(4)

The rate of oxygen (O2) consumption increases 
linearly as exercise intensity increases and is a 
function of the rate at which oxygen is delivered 
to and extracted by the tissues. In an individual, 
maximal oxygen consumption (VO2max) is limited 
by cardiac output(Q), which is the product of heart 
rate(HR)  and stroke volume (SV).(4)

From the studies of men and women aged 20-
75yrs it has been reported that there is signifi cant 
decreases in VO2 max with aging due to decline in 
cardiac output that occurred as a result of a lower HR 
max.(4)   My study has also revealed that the diff erence 
in the walking (post test) and rest (pre test) heart rate 
values goes on increasing as age advances. The base 
line heart rate in younger age group was high with not 
much increase in post heart rate followed by a 6min 
walk. In contrast  the resting heart rate in older adults 
was lower and showed much increase post 6minute 
walk. This diff erence with age progression might be 
because of the decrease in number of pacemaker cells 
within SA node. The heart rate changes may relate 
to changes in SA node tissue, decrease in autonomic 
cardiovascular refl exes, or decreased sensitivity to 
catecholamine.(5)  

A study done Hitoshi Takei on relationship 
between beats above baseline index and PCI during 
walking with leg length discrepancy concluded that 
the factors that directly infl uence PCI were Walking 
Baseline Heart Rate(WBHR) and speed.(6) 

In my study, the results have shown that the 
speed also decreases as age advances which is 
evident by more distance covered by the younger age 
group than the older age group in the same time (i.e. 
6minutes). 

As age advances, there is decrease in muscle 
mass, in type I fi bers’ which results in decrease in 
strength and power of the movement. In addition the 
oxidative capacity also decreases as a result of which 
the endurance is reduced. This along with decrease 
in balance may lead to a decrease in the speed of 
movement. 

A study done by Richard Bohanan on comfortable 
and maximum walking speed in adults aged 20-79yrs 
gave for speed and concluded that speed in 20year 
olds was around 139.3cm/s which decreased to 
127.2cm/s in 70 year olds.(7) In my study, the average 
speed of 20 year olds was found to be 146.15cm/s and 
in 65 years old was 125.87cm/s.

Thus the diff erence in pre and post test heart rate 
gradually increased and speed gradually decreased 
as the age progressed

The formula to calculate PCI is as follows, 

PCI (beats/m)   = Walking heart rate – Resting heart rate                 
                               --------------------------------------------------
              Walking speed ( mts/min)

Thus as  PCI is directly proportional to the 
diff erence in the heart rate and inversely proportional 
to speed, the physiological cost index was found to be 
higher in older adults compared to younger ones.
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ABSTRACT 

Purpose of the study - To study and compare the eff ectiveness of deep transverse friction massage on 
supraspinatus as an adjunct to PNF (contract-relax, D2 fl exion pa� ern) in idiopathic adhesive capsulitis 
of shoulder joint. 

Materials & Methods – 60 patients with clinical diagnosis of idiopathic adhesive capsulitis were 
randomly allocated to the two groups. Group A received PNF (contract-relax to shoulder internal 
rotators and adductors, D2 fl exion pa� ern). Group B received DTFM on supraspinatus at tenoperiosteal 
and musculotendinous junction along with PNF. Both the group received six treatment sessions 
(alternate day) over a period of 2 week.  The outcome was assessed in terms of pain on NPRS and 
Active External rotation at baseline abduction 90°and abduction ROM of glenohumeral joint on pre 
intervention, immediate post intervention, 3rd session and 6th session.

Results - Both the groups were improved as regard to the pain on NPRS on 3rd and 6th session from 
pre intervention. Group B showed signifi cant reduction in pain score with P < 0.05 on immediate post 
intervention and extremely signifi cant at diff erent time interval (From immediate post to 3rd and from 
3 rd to 6 th session) with P <0.001.

Similarly both the groups showed signifi cant improvement in active external rotation and abduction 
range of motion at 3rd and 6th session from pre intervention and also at diff erent time interval 
(P<0.001).

However on between group comparisons, group B demonstrated signifi cant reduction in pain score 
on NPRS and gain in active external rotation and abduction range of motion (P<0.001) on 3rd and 6th

session and also at diff erent time interval over group A. 

Conclusion - The deep transverse friction massage provides faster response than PNF alone when 
given alternate day over a period of 2 weeks.

Keywords – Deep transverse friction massage (DTFM), PNF.
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INTRODUCTION

Idiopathic adhesive capsulitis of Shoulder 
joint is the third most common musculoskeletal 

complaint aff ecting 2-5% in general population.1

Rotator cuff  pathologies (tendinosis or partial tear) in 
population of age 60 and over 60 years  in idiopathic 
adhesive capsulitis of shoulder joint  a� ributable  to 
normal degenerative changes in rotator cuff  especially 
supraspinatus tendon.2 

Myofascial trigger point initiates adhesive 
capsulitis. When full external rotation is approached 
during abduction the unaccustomed activation 
(reactive cramping) may cause shortening of 
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supraspinatus which may lead to pain and resistance 
during movement. The activation of trigger point 
may be prevented if supraspinatus is promptly 
lengthened.3

Limitation of external rotation range of motion 
is commonly seen in early stage. External rotation of 
the humerus is an essential component of active and 
passive elevation of the arm through abduction above 
the horizontal level.   

Physical therapy interventions used in patients 
with idiopathic adhesive capsulitis include 
modalities, deep transverse friction and therapeutic 
exercise (PNF).

Hence the present study was conducted to 
compare the eff ectiveness of deep transverse friction 
massage on supraspinatus as an intervention to PNF 
on the outcome measures of pain and active range of 
motion of external rotation and abduction in patients 
with idiopathic adhesive capsulitis of shoulder joint 
in clinical practice.

METHODOLOGY 

The study was carried out on patients referred 
to physiotherapy department of P.T.School & 
Center,GMCH, Nagpur for treatment of adhesive 
capsulitis . It was Randomised controlled trial. 
Permission and approval to carry out the research 
work was obtained from head of institute and 
institutional ethical commi� ee. All patients 
acknowledged their understanding of the study and 
their willingness to participate by providing a signed 
consent. Both male and female (60 Subjects )suff ering 
from shoulder pain and clinically diagnosed with 
adhesive capsulitis with less than 3 months referred 
to physiotherapy dept and willing to participate for 
6 session alternate days for 2 week were enrolled for 
the study.

Inclusion criteria:
• Males and females of age group between 40-

60 years.
• Idiopathic or primary adhesive capsulitis.
• Shoulder pain of less than 3 months.
• Restricted passive external rotation of 

shoulder.
• Restricted passive abduction but not more 

than 50% as compared to non-involved shoulder i e 
<90°.

Exclusion criteria:
• Internal rotation of involved shoulder < 70º 

(Patient not able to achieve forearm behind the lower 
back).

• Any trauma to the shoulder and post 
immobilization.

• Medical condition like diabetes mellitus, 
cardiac disease.

• Bilateral frozen shoulder.
• Cervical radiculopathy.
• Rotator cuff  tears.
• Refl ex sympathetic dystrophy.
• Patients underwent any shoulder surgery.
The patients were then randomly allocated to one 

of the two groups by simple randomization, shuffl  ing 
a deck of cards where odd number were given to 
Group A and even number to Group B and each 
group consisted of 30 patients.

Group A – received PNF 
Group B – received deep transverse friction 

massage on supraspinatus at tenoperiosteal and 
musculotendinous junction along with PNF 
(Contract-relax, D2 fl exion pa� ern).

Following outcome measures were recorded at 
pre intervention and post intervention immediate 
then on 3rd and 6th session for all the patients,

1.  Pain on Numerical pain rating scale
2. Active External rotation at baseline abduction 

90° and abduction ROM of glenohumeral joint.
Treatment protocol- Proprioceptive 

neuromuscular facilitation
1. Contract-relax to shoulder internal rotators 
• Patient position – 
• Patient was in supine lying position. 
• The aff ected shoulder at baseline abduction 

90 ° and elbow fl exed at 90°, forearm in mid prone 
position. 

FIGURE 1: Contract-relax to shoulder internal rotators
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• Patients were instructed to perform internal 
rotation of shoulder against manual resistance to 
distal forearm to produce isometric contraction of 
internal rotators. 

• This isometric contraction was maintained 
for 7seconds which was followed by relaxation of 
3 seconds and patient performed active external 
rotation. 

• External rotation was maintained for 15 
seconds. 

2.  Contract-relax to shoulder adductors

  Patient position –

• Patient was inside lying on non-involved side 
on the treatment table.

• The aff ected shoulder at baseline abduction 
90° and elbow fl exed at 90°.   

Figure 2.  Contract-relax to shoulder adductors

Procedure -

• Patients were instructed to perform adduction 
of shoulder against manual resistance to distal arm.

• This isometric contraction was maintained 
for 7seconds which was followed by relaxation of 3 
seconds and patient performed active abduction. 

• Abduction was maintained for 15 seconds. 

• 5 repetitions of contract-relax were 
performed.

D2 fl exion pa� ern -   Flexion-abduction-external 
rotation with elbow straight pa� ern was practiced on 
unaff ected side fi rst and then carried out on aff ected 
side. Patients were instructed to actively move 
through pa� ern with manual facilitation.

• 5 repetitions of D2 fl exion pa� ern were 
performed. 

Figure 3 .D2 fl exion pa� erns

Deep transverse friction massage on 
supraspinatus

 At  Tenoperiosteal  junction

• Patient  position - Si� ing on chair with 
aff ected arm held behind the lower back. 

• Application : 

• The deep friction was given with index fi nger 
reinforced by middle fi nger to front of acromian; 
thumb was placed quite far down the arm nearly 
opposite the index fi nger. (as fulcrum to maintain the 
counter pressure)

• The index fi nger was made to traverse tendon 
from side to side by alternate fl exion and extension of 
wrist. 

At Musculotendinous junction

• Patient position - Si� ing with aff ected 
shoulder in 90o abduction, elbow and forearm resting 
on pillow on treatment table.

•  Application-

• The front of middle fi nger pressed and 
reinforced by index fi nger deeply into the angle 
formed by the spine of scapula and the back of outer 
part of clavicle in lateral direction.

Figure 4. DTFM at Musculotendinous Junction

• The deep transverse friction massage was 
given at that spot by keeping the fi nger and rotating 
forearm to and fro by alternate supination and 
pronation movements. 

• This was given for 10 minutes. 

• Both the groups performed Active-assisted 
exercises for shoulder fl exion and extension,  
Horizontal adduction , Forearm behind back , Hand 
behind neck exercises at home as home exercise 
program. 

Data analysis

• Data collected for both the outcome measures 
were analyzed using Graph pad In Stat version 3.10 
software. 
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• Within group comparison pre intervention, 
immediate post intervention then on 3rd and 6th 
session post intervention was done using repeated 
measures of one-way ANOVA.

• Between groups comparison of mean 
diff erences was done using unpaired t test.

• P< 0.05 was considered statistically 
signifi cant. 

Table 1 pre and post comparison of NPRS score 
in group A

VARIABLE MEAN ±  SD

Pre intervention 2.633 ±  1.273

Immediate post intervention            2.367 ± 
1.326

3rd session 2.1 ±1.398

6th session 2  ± 1.339

ANOVA F = 10.595

Table 2 Pre and post comparison of NPRS score 
in group B.

VARIABLE MEAN ±  SD

Pre intervention 3.567  ±1.569

Immediate post intervention 3.000  ±  1.554

3rd session 2.000  ±  1.576

6th session 0.7667 ± 0.8976

ANOVA F = 90.484

Table 3 Pre and post comparisons of external 
rotation in group A

VARIABLE Mean ± SD

Pre intervention 28.113 ± 16.111

Immediate  post intervention 28.667 ± 16.274

3rd session 32.7 ± 16.04

6th session 37.7 ± 15.75

ANOVA F= 541.90

Table 4 Pre and post comparison of external 
rotation ROM in group B

VARIABLE Mean ± SD

Pre intervention 28.667 ± 17.748

Immediate  post intervention 29.300 ± 17.877

3rd session 37.767 ± 18.700

6th session 47.333 ± 18.503

ANOVA F= 1208.9

Table 5.Pre and post comparison of abduction 
ROM in group A.

VARIABLE Mean ± SD

Pre intervention 103.33± 12.524

Immediate post intervention 103.80 ±12.450

3rd session 107.50 ±12.822

6th session 115.77± 14.675

ANOVA F = 168.97

Table 6.pre and post comparison of mean change in NPRS score between group B and A. 

Variable
Group B Group A Mean 

diff erence t P value
Mean change ± SD Mean change ± SD

Pre-imm post 0.5667±0.5040 0.2667±0.5208 -0.3000 2.267 0.0271*

Pre-3rd session 1.567 ± 1.073 0.5333±0.7761 -1.033 4.275 0.0001***

Pre-6th session 2.800 ± 1.186 0.6333±0.8087 -2.167 8.267 0.0001***

Imm post-3rd session 1.000 ± 0.9469 0.2667±0.7397 -0.7333 3.342 0.0001***

3rd-6th session 1.233 ± 1.040 0.1000±0.3051 -1.133 5.727 0.0001***
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Table 7: Pre and post comparison of mean change in score of external rotation ROM between group B 
and A.

Variable 
Group B Group A 

Mean 
diff erence T P value 

Mean change ± SD Mean change ± SD 

Pre-imm post 0.6333±0.8087 -0.5333±0.8604 0.1000 0.4639 
0.6445 
NS 

Pre-3rd session -9.100 ± 1.729 -4.567 ± 1.716 4.533 10.194 
0.0001 
*** 

Pre-6th session -18.667 ±2.695 -9.567 ± 2.029 9.100 14.775 
0.0001 
*** 

Imm post-3rd

session -8.467 ± 1.479 -4.033 ± 1.217 4.433 14.675 
0.0001 
*** 

3rd-6th session -9.567 ± 1.942 -5.000 ± 1.050 4.567 11.329 
0.0001 
*** 

Table 8 Pre and post comparison of mean change in score of abduction ROM between group B and A. 

Variable
Group B Group A Mean 

diff erence T P value
Mean change ± SD Mean change ± SD

Pre-imm post -0.4667 ±0.8604 -0.4667 ± 1.106 0.000 0.000
>0.999
NS

Pre-3rd session -9.167 ± 2.379 -4.167 ± 2.408 5.000 8.090
0.0001
***

Pre-6th session -19.733 ± 5.017 -12.433 ± 4.840 7.300 5.736
0.0001
***

Imm post-3rd

session -8.700 ± 2.437 -3.700 ± 2.184 5.000 8.368
0.0001
***

3rd-6thsession -10.567 ± 4.508 -8.267 ± 3.581 2.300 2.188 0.0327*

DISCUSSION

The presence of pain and stiff ness in shoulder can 
lead to an inability to work and to carry out domestic 
and recreational activities. Idiopathic adhesive 
capsulitis is although generally believed to be a self 
limiting condition lasting 2-3 years; some studies 
reported that up to 40% of patients have persistent 
symptom and stiff ness beyond 3 years.4

Demographic details of the patients in both the 
groups (age, gender, duration of symptoms and side 
involved of shoulder) were matching at baseline 
hence both the groups were comparable. 

The fi ndings of the present study showed that 
on within group comparison, both the groups 
were improved as regard to the pain on NPRS 
on 3rd and 6th session. But Group B also showed 

signifi cant reduction in pain score on immediate post 
intervention and extremely signifi cant at diff erent 
time interval .Similarly both the groups showed 
signifi cant improvement in range of motion score on 
3rd and 6th session and also at diff erent time interval. 
However on between group comparisons, group B 
demonstrated signifi cant improvement on both the 
outcome measures as compared to group A. 

The fi ndings of the study are supported by 
the study done by Vaishali Chauhan, Shobhit 
Saxena, shalini Grover (Dec 2011) found signifi cant 
improvement in shoulder abduction internal and 
external   rotation values along with functional 
disability (37.6%) and the decrease in pain on VAS in 
the Experimental group treated with cyriax approach 
of DTF with inferior capsular stretching after the fi rst 
and second week of treatment. 5
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Other similar study done by Fusun guler and 
Erkan kozanoglu (2004) in their study, 19 patients 
in the CYR group and 13 patients in the PT group 
reached suffi  cient ROM at the end of the second week 
. The improvement in shoulder fl exion, inner and 
outer rotation values and the decrease in pain with 
motion were signifi cantly be� er in the CYR group 
after the fi rst week of treatment.6

The technique used in this study had evidence 
from the literature. Cadaver study of shoulder 
tendon palpation by Gary E Ma� ingly (1996) showed 
that supraspinatus tenoperiosteal junction can be 
maximally exposed by placing the forearm behind the 
lower back. In this position, greater tuberosity moves 
forward and tendon is bent through right angle lies in 
sagi� al plane passing from base of coracoid process 
and lies under anterior edge of acromian. Similarly 
for musculotendinous junction of supraspinatus 
the shoulder joint was placed in the position that 
fully relaxes the muscle i.e. arm resting sideways 
horizontal. (Cyriax 1984)7

The pain relief may be due to modulation of 
nociceptive impulses at the level of spinal cord, “the 
gate control theory”8.Another mechanism was the 
diff use noxious inhibitory control a pain suppression 
mechanism that release endogenous opiates which 
diminish the integrity of the pain transmi� ed to 
higher centers. (Yoon et al  2012).De Bruijn R. (1984 
) studied the analgesic eff ect of 10 minute deep 
transverse friction and stated that the time to produce 
analgesia during the application is a few minutes and 
the post-massage analgesic eff ect may last more than 
24 hours.9

Deep friction massage in transverse direction, 
moved the tendon to and fro which frees the tissue 
from adhesions both actually present and as well as 
which is under formation .The transverse movement 
is an imitation of the structures normal mobility by 
broadening but not by stretching the interfi brillary 
adhesions thus prevent their continued adherence 
and improved range of motion. 10

As the result of the study also showed 
improvement on both the outcome in Group A 
(PNF). Godges J (2003), who stated that soft tissue 
mobilization, contract-relax to shoulder internal 
rotators, followed by D2 fl exion pa� ern was eff ective 

in gaining glenohumeral external rotation and ability 
to reach overhead during single intervention session 
in shoulder pathology. The improvement in pain 
score on VAS may be a� ributed to increase in range 
of motion.11

As the result of the study also showed that on
within group comparison Group A demonstrated 
signifi cant improvement on both the outcome 
measures. Contract relax techniques appear to make 
passive elongation of muscles more comfortable 
for a patient than manual passive stretching. As a 
result of muscle tension /stretch GTO fi res which 
inhibits alpha motor neuron activity that decrease in 
tension in muscle tendon unit.  (Autogenic inhibition)
.12Diagonal pa� erns used in proprioceptive 
neuromuscular facilitation technique promote 
development of muscular strength and endurance, 
facilitate stability, mobility, neuromuscular control 
and coordinated movements. The improvement in 
pain score on NPRS may be a� ributed to increase in 
range of motion.13

The statistically more signifi cant improvement 
obtained in group B could be due to additional 
advantages of deep transverse friction massage over 
group A as both have their own benefi cial eff ects.

CONCLUSION 

Deep transverse friction massage on 
supraspinatus as an adjunct to PNF was eff ective in 
reducing pain and increasing external rotation and 
abduction range of motion in idiopathic adhesive 
capsulitis of shoulder joint.

The deep transverse friction massage provides 
faster response than PNF alone when given alternate 
day over a period of 2 weeks.
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ABSTRACT

Purpose of the study: the chronic neck pain is the major and second most common musculo-skeletal 
problems among the middle- aged people. Recurrent complaint of pain and discomfort with remission 
is the major issues among the patients which lead to lesser productivity of routine functional activity 
and even job-oriented task. The purpose of the study was to determine whether training of deep 
cervical fl exor muscles with stretching of overactive muscles has any signifi cant advantage over the 
conventional training for endurance and functional limitations experienced by the patients with 
chronic neck pain. Subjects: 30 participants aged 25-45 years with complaint of neck pain for more 
than 3 months and having poor deep cervical fl exor endurance.

Methods: A Pre-test, Post-test experimental group design was used in which experimental group 
has received Isolated activation of deep cervical fl exors followed by upper limb activity  along 
with stretching of overactive muscles while the control group received conventional exercise only. 
Measurements of dependent variables were taken at baseline and after 6 weeks of training. Deep 
cervical fl exor muscles endurance was assessed using Dial-type sphygmomanometer and functional 
outcome was assessed using Patient specifi c functional scale.  

Results: The data analysis revealed that there was signifi cant improvement in deep cervical fl exor 
endurance and functional outcome in both the groups and the results were be� er in the experimental 
group.

Conclusion: Isolated training of deep cervical fl exors gave a more benefi cial result than the conventional 
exercise. 

Keywords: Chronic neck pain, isolated activation of deep cervical fl exors, deep cervical endurance, functional 
outcome measures. 
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INTRODUCTION

Neck pain can be a disabling and recurrent 
disorders characterized by periods of remission 
and exacerbation. There is increasing evidence of 

impaired cervical fl exor muscle function in chronic 
neck pain. Although, earlier studies focused on 
and demonstrated a reduction in fl exor strength 
and endurance (Watson and Tro� , 1993). Hence, 
the co-ordination between the superfi cial and deep 
cervical muscle get impaired.Even, this cervical 
muscle impairement leads to poor upper extremity 
task-oriented function.  Many exercise regimen have 
been used to address impaired cervical fl exor muscle 
function like muscle strengthening exercises (Berg et 
al, 1994), low- load exercise regimes (Jull et al, 2002), 
Proprioceptive training exercises. 

DOI Number: 10.5958/0973-5674.2016.00061.7
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In this study, we evaluated the overactive and 
underactive muscles in the neck region. Passive 
stretching of tight muscles like Upper trapezius, 
Levator scapulae, Sterno-cleido mastoid muscles, 
sub-occipitalis and trained the participants for 
isolated activation of deep cervical fl exor muscles 
and implemented in the functional movement of 
upper extremity. In control group, we train the 
participants with active neck fl exion, extension, side-
fl exion, scapular elevation – depression, protraction- 
retraction movement and isometric neck exercise. 

AIM OF THE STUDY

• To evaluate the muscle dysfunction in 
participants with chronic neck pain.

• To evaluate the isolated activation of deep 
cervical fl exors to improve the functional outcome of 
participants with chronic neck pain.

METHODOLOGY
30 Participants with chronic neck pain more than 

3 months of duration. The participants were randomly 
allocated into control group (15participants) and 
experimental group (15 participants).

The control group receives 

1. Active neck fl exion, extension, side-fl exion, 

2. Scapular elevation – depression, protraction- 
retraction movement and 

3. Isometric neck exercise.

10 rep/set, 3 sets, 3 days/week for 6weeks 
duration.

The experimental group receives

1.  Passive stretching of tight muscles like 
Upper trapezius, Levator scapulae, Sterno-cleido 
mastoid muscles, sub-occipitalis 30 secs – hold time, 
30 sec – rest period, 3 sets.

2.  Isolated activation of deep cervical fl exor 
muscles in supine, wall-support and fi nally in si� ing 
10rep/set, 3 sets, hold time – 5secs in each stage and 3 
days/week for 6 weeks.

3. Shoulder elevation and functional movements 
with maintaining the contraction of deep cervical 
fl exor muscles 10 rep/set, 3 sets and 3 days/week for 6 
weeks.

Pre- test and post- test endurance level of deep 
cervical fl exor muscles were assessed by using 

dial-type sphygmomanometer. Functional outcome 
measures of participants in both groupspre-test 
and post – test were assessed using Patient specifi c 
functional scale(PSFS).

Interpretation of data: 

Experimental group:

Graph – 1 (PSFS for experimental group):             

Graph – 2 (DCF endurance for Experimental group): 
Control group:

Graph – 3 (PSFS for control group):                        

Graph – 4 (DCF endurance for control group): 
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RESULTS

At baseline the mean pre-test and post-test value 
of Patient specifi c functional scale in experimental 
group were 2.77 and 7.78, control group were 2.70and 
3.50. Similarly, the mean pre-test and post-test values 
of deep cervical endurance in experimental group 
were 24.8 and 35.7and control group were 24.13 and 
26.53. Interpretation of data done using SPSS software 
analysis. In both the group, Patient specifi c functional 
scale have been analysed with Non-Parametric 
testing with SD- 0.59265, P- 0.000 in experimental 
group, SD-0.21381 and P-0.000. Deep cervical fl exor 
endurance for experimental group were SD -3.270, 
P-0.000 and for control group SD- 0.737, P-0.000.  
After the exercise intervention both the groups were 
statistically highly signifi cant (p < 0.00), but the linear 
regression changes in between the groups shown that 
the experimental group having more benefi cial eff ect 
than the control group.

DISCUSSION

Co-ordination between the deep and superfi cial 
fl exors is considered necessary for safe progression 
of exercise in patients with chronic neck pain. There 
is evidence that both the Cranio-cervical and cervical 
fl exors have reduced strength and endurance in neck 
pain, thus warranting rehabilitation. However it is 
known that sternocleidomastoid and scalene anterior 
together provide 83% of cervical fl exion capacity 
while the longus capitis and longus colli provide only 
17% (Vasavada et al, 1998). Thus the co-ordination 
between the superfi cial and deep cervical fl exors is not 
corrected in the fi rst instances, work of the superfi cial 
muscles might mask or substitute for any impaired 
performance of deep cervical fl exor muscles in any 
premature progression to higher load exercises.

Previous research in patients with neck pain 
revealed delays in activation of both deep cervical 
fl exors and superfi cial cervical fl exor muscles in 
response to postural perturbations, indicating a 
defect in the automatic feedforward control of the 
cervical spine (Falla et al, 2004). Even the overactive 
and underactive muscles in the neck region leads to 
poor performance of upper extremity function also.

Both the exercise groups gained benefi ts of 
functional outcomes and deep cervical fl exor 
endurance. But the isolated activation of deep 

cervical fl exors shown more and be� er benefi ts than 
the conventional exercise group in both deep cervical 
fl exor endurance and functional outcome of subjects.

CONCLUSION

In this study, we conclude that the training of the 
participants with isolated activation of deep cervical 
fl exor muscles initially and maintained throughout 
the upper extremity functional movement have 
shown more benefi cial eff ect in improving the deep 
cervical fl exors endurance and functional outcome of 
subjects with chronic neck pain.
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ABSTRACT

Background & purpose:  Meniere’s disease is a vestibular condition, characterized by a classic triad of 
1) vertigo 2) sensori neural hearing loss and 3) tinnitus. Meniere’s disease, also called endolymphatic 
hydrops is a disorder of the inner ear where the endolymphatic system is distended. Physiotherapists 
are commonly called for vestibular rehabilitation. Tai chi is one of the management of balance training 
so the study was to evaluate the eff ect of tai chi in the treatment of Meniere’s disease.

Materials and Methods: After obtaining institutional ethical clearance 10 subjects with Meniere’s 
disease were included in the study. The informed consent was obtained from all the subjects after 
fulfi llment of an inclusion criteria and exclusion criteria. The subjects were recruited by convenient 
sampling. 10 forms of Tai chi exercise were advised for all the subjects. Dizziness handicap inventory 
(DHI) measures were taken before the treatment and after eight weeks of follow-up. 

Results: In Meniere’s disease the DHI scores show statistically signifi cant decrease in scores with p 
value of .0051 by using Wilcoxon matched pairs test. 

Conclusion: Tai Chi exercises are eff ective in reducing the postural instability and improved balance 
in Meniere’s disease. So Tai chi can be used routinely in vestibular rehabilitation as part of Meniere’s 
disease management.

Keywards: Menieres disease, Vestibular rehabilitation, Tai Chi, DHI.
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INTRODUCTION 

Meniere’s disease was fi rst described by Prosper 
Meniere in 18611. Meniere’s disease is a vestibular 
condition, characterized by a classic triad of 1) vertigo 
2) sensori neural hearing loss and 3) tinnitus. Meniere’s 
disease is also called endolymphatic hydrops and a 
disorder of inner ear2. Meniere’s disease is mainly 
due to the increase in endolymphatic fl uid causing 
distension of the membranous tissue and also leads 
to changes in the fl uid pressure within the labyrinths. 
When fl uid pressure changes the brain receives 
abnormal signals from one of the labyrinths and 

leads to the sensation of spinning and it is called as 
vertigo. Vertigo is defi ned as illusion of movement3, 

4. The causes for Meniere’s disease are defective 
absorption of endolymphatic sac, vasomotor 
disturbance, Allergy, Sodium and water retention, 
Hypoadrenalism, hypopituitarism, hypothyroidism, 
autoimmune and viral aetiologies2, 5. 

AAO-HNS Commi� ee on Hearing and 
Equilibrium has given diff erent diagnostic criteria 
to the Menieres disease which includes  1) Possible 
Meniere’s disease should have episodic vertigo of 
the Meniere’s type (>20 minutes, associated with 
horizontal rotatory nystagmus) without documented 
hearing loss, Sensorineural hearing loss, fl uctuating 
or fi xed, with dysequilibrium but without defi nitive 
episodes and other causes excluded  2) Probable 
Meniere’s disease should have one defi nitive episode 
of vertigo, audiometrically documented hearing loss 
on at least one occasion, tinnitus or aural fullness in 
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the treated ear and other causes excluded  3) Defi nite 
Meniere’s disease should have two or more defi nitive 
spontaneous episodes of vertigo 20 minutes or longer, 
audiometrically documented hearing loss on at least 
one occasion, tinnitus or aural fullness in the treated 
ear and other causes excluded  4) Certain Meniere’s 
disease  should have defi nite Meniere’s disease, plus 
histopathologic confi rmation6.

The management of Menieres disease includes 
general management, like reassurance, smoking 
should be completely stopped, low salt diet, avoid 
excessive intake of water, avoid over indulging of 
coff ee, tea and alcohol, and activities requiring good 
body balance. The medical management of Meniere’s 
disease includes Vestibular sedatives, vasodilators, 
diuretics, propantheline bromide, and intratympanic 
gentamicin therapy. Surgical management includes 
decompression of endolymphatic sac, endolymphatic 
shunt operations, sacculotomy, a section of the 
vestibular nerve, ultrasonic destruction of vestibular 
labyrinth, complete destruction of cochlear 
and vestibular function, and labyrinthectomy2. 
Physiotherapy management of Menieres disease 
includes Balance training, eye exercises, seated 
vestibular head and shoulder exercises and aerobic 
training7, 8, 9. Tai chi is among the growing number 
of alternative therapies for treating a variety of 
human impairments, including posture and balance 
disorders 10.  Physiotherapists are commonly called 
for vestibular rehabilitation. Tai chi is one of the 
management of balance training so the study was 
to evaluate the eff ect of tai chi in the treatment of 
Meniere’s disease.

MATERIALS & METHODS

The study was approved by the institutional 
ethical commi� ee prior to the commencement of the 
study. Wri� en informed consent was obtained after 
fulfi llment of inclusion criteria and exclusion criteria 
from all the subjects after explaining the purpose of 
the study. The inclusion criteria were all the subjects 
with defi nite Meniere’s disease along with routine 
medical management with age group between 30 to 
60 years, and subjects should stand at least 30 seconds 
were included. Exclusion criteria were subjects with 
central vertigo, other peripheral vestibular disorders, 
musculoskeletal problem at neck and back, and any 
neurological problems like Cerebral palsy, head 

injury, stroke etc. and patient with psychological 
problems, fractures of the limbs. 10 subjects were 
included in the study by convenient sampling. Then 
they will be doing a set of Tai Chi exercise program. 
The training in Tai Chi consists of ten specifi c Tai Chi 
movements. The movements are 

1. Commencing form.

2. Part the Horse’s mane on both sides

3. The white crane fl ashes its wings. 

4. Brush knee twist and step on left

5. Hand strums the lute left style. 

6. Step back and whirl arms on both sides.

7. Fend off , stroke, push and press Left style.

8. Fend off  stroke, push and press right style. 

9. Cross hands. 

10. Closing form11, 12. 

Along with Tai Chi, warm up exercises are given. 
The warm up exercises consisting of relaxation, 
breathing exercises and gentle stretching.  The 
duration of Tai Chi exercises with warm up of 10 min 
and 40 min Tai Chi program is given once in a week 
for 2 months and they are given a wri� en, practice 
material that illustrates the exercises and subjects 
are asked to practice at home at least 3 times a week. 
Home exercises are recorded by participants, and 
exercise logs are collected during weekly sessions.

All subjects were assessed before the treatment 
and after 8 weeks with dizziness handicap inventory 
(DHI).

DHI

The DHI contains 25 items. They are sub grouped 
into functional, emotional, and physical domains, 
“yes” response is scored as 4 points, “sometimes” is 
scored as 2 points, and “no” response is scored as 0 
points. Each item is scored from 0 to 4 and the total 
score is expressed in sum. The total score ranges from 
0 to 100 where the lower the scores are closer to the 
normal and higher the score corresponds to greater 
disability.

 RESULTS

 Statistical analysis was performed by using SPSS 
Software. Analysis of various measures like Mean, 
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The demographic data of the study showed, out of 
10 subjects recruited, 6 were males and 4 were female 
subjects. The mean total age was 49.70 years with 
standard deviation 8.47. The 4 subject’s right side was 
aff ected and 6 subjects left side was aff ected.

Slandered deviation, diff erence, percentage and level 
of signifi cance was done. Wilcoxon matched pairs test 
was used for analysis.

Table1: Demographic Data

Sex Number Percentage 
(%)

Age
Mean±SD

Male 6.00 60.00 47.50±9.63

Female 4.00 40.00 53.00±6.06

Total 10.00 100.00 49.70±8.47

Table 2: Comaprison of pre and post treatment DHI scores by Wilcoxon matched pairs test

Time Mean Mean Diff . % of change Z-value p-value

Pre treatment 39.00±9.94

Post treatment 17.60±5.32 21.40±6.80 54.87 2.8031 0.0051*

*p<0.05

In subjects with Meniere’s disease pre treatment 
DHI mean score was 39.00 ±9.94 and post treatment 
mean score was 17.60 ± 5.32 with a diff erence of 
21.40± 6.80. The percentage of the change between 
pre treatment and post treatment was 54.87 and with 
z value of 2.8031. When we compare between pre 
treatment and post treatment the p value was 0.0051 
which shows   signifi cant changes in the DHI scores. 

DISCUSSION 

This study was conducted to see the eff ect of tai 
chi exercise in the treatment of Meniere’s disease. In 
our study, the mean age group of the subjects was 
49.70±8.47 similar results were obtained in other 
studies also, but in our study the mean age was 
slightly higher as compared to the other studies. In 
our study, 60 % of the subjects were of males and 40% 
of the subjects were females. All most similar results 
were obtained in the other study. In our study slightly 
males were more aff ected then the females may 
be because of small sample size the diff erence was 
more13. In our study subjects were having reduced 
vertigo symptoms and more postural stability may 
be because of the increased fl exibility and improved 

balance the similar results were obtained by the other 
studies also11, 14. An Yeung SS, Hui chan CW, Tang 
has made the study of chronic stroke subjects and 
found that the static (standing) balance was improved 
because of tai chi exercises15. In the initial period the 
subjects were fi nding it diffi  cult to do all the 10 form 
of tai chi exercises, and later in the 7th and 8th week 
of the practice session subjects were not fi nding it 
diffi  cult to do the tai chi exercises. The results of the 
current study indicate that Tai chi exercises are useful 
in Meniere’s disease by reducing vertigo symptoms 
by improving postural stability.

Limitations of the study

1. Small sample size

2. Home exercise program was not monitored 
in the house. 

Feature scope of the study.

1. Long term follow-up of the study can be 
performed.

Conclusion 

Tai Chi exercises are eff ective in reducing 
the postural instability and improved balance in 
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Meniere’s disease. So Tai chi can be used as routinely 
in vestibular rehabilitation as part of Meniere’s 
disease management.
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ABSTRACT

Objectives: The purpose of this study was to determine the level of satisfaction towards the pressure 
garment among adults with burn.

Method: 30 burn patients were selected in a cross sectional study. The study took place at Occupational 
Therapy Unit in Hospital University Science Malaysia. The samples need to fi ll up the consent form to 
indicate that they have agreed to take part to the study. During the data gathering process, the samples 
were given the information regarding the introductions, purpose of the study and the procedure to fi ll 
up the self administered questionnaire. The self administered questionnaire that had been marked, was 
kept and all the information was take into the privacy.  

Results: 76.7% of the participants did satisfy with the garment given and 23.3% were totally satisfi ed 
with the garment. The results that had been found were there was a relationship between knowledge 
and level of satisfaction Z-value (-3.532) and (p= 0.000) and also for gender and level of satisfaction 
male comfort level versus female comfort level was (z = -3.409) and male knowledge versus female 
knowledge was (z =-3.352) and (p<0.001) so the diff erence between both measurements is signifi cant. 
But, the knowledge impact to the satisfaction level was greater than the gender of the participants.

Conclusion: This study was concluded that the level of satisfaction in using pressure garment by adult 
population was signifi cantly infl uenced by their knowledge and also gender of the participants on the 
pressure garment usage. Further recommendation is to use another types of pressure garment such as 
Lycra and used randomized controlled study.

Keywords: Burn injury, pressure garment, hypertrophic scar, satisfaction, comfort, knowledge.

INTRODUCTION

Burn injuries are common diagnosis that 
occupational therapist will deal in related to functional 
activities. After ge� ing burn injuries, keloids and 
hypertrophic scars will present. O’Brien1 state that 
the scars and keloids were result from an excessive 
collagen deposition and abnormal tissue growth but 
the exact cause still remains elusive. Hyperthropic 
scar and also keloids are made from an abnormal 
fi brous wound healing process. The tissue repair and 
the regeneration-regulating mechanism control in the 
tissues were lost during the formation of the scar2. 
Once a scar is present, there are many treatments 
from which to choose. Many techniques have been 
proven in order to reduce the formation of the scar 

and keloids3. There are several techniques that can be 
provided in relations to decrease the formation of a 
scar. Treatment such as radiation, pressure therapy, 
cryotherapy, intralesional injections of corticosteroid, 
interferon and fl uorouracil, topical silicone or other 
dressings, and pulsed-dye laser treatment has been 
shown will produce response to the hypertrophic 
scars and keloids4. 

Pressure garments are proven in order to help the 
patient to control the formation and abnormal tissue 
growth. The pressure garment helps in returning 
the aff ected area to its initial size. The pressure 
garment will be fabricates according to the size of 
the aff ected area and giving the needed pressure to 
the area5. The satisfaction and compliance in wearing 
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the pressure garments has been varies from one 
patient to another. With the hot climate nowadays, 
many patients reported that they feel itchiness and 
sweating when wearing the garment and because of 
that, they did not comply with the pressure therapy6. 
Adherence and compliance in wearing the pressure 
garment also been infl uenced by the problem that 
will arises after wearing the garment such as skin 
rashes, pain and limitation in performing daily 
activities7. Besides, the compliance and satisfaction of 
the patient in the treatment that had been prescribed 
by multidisciplinary team also important to make the 
healing process succeed7. 

Previous studies have found that the eff ectiveness 
of multimedia learning education programs 
on knowledge, anxiety and pressure garment’s 
compliance behavior of burn patients. Results from the 
research shows that learning education programs will 
enhance burn patient’s knowledge, reduced the burn 
patient’s anxiety and also increased the satisfaction 
and compliance behavior towards wearing pressure 
garments8. For the alterations that had been made, the 
association between the factors and its level indicate 
signifi cant associations between pressure garment 
types and the causes of the alteration and between 
causes of alteration and corrective measures9. Another 
study has been done on burn’s patient’s knowledge, 
health belief and satisfaction and compliance 
behavior towards pressure garment. The researchers 
noted that there was a positive relationship between 
knowledge, satisfaction and health beliefs of the 
patient with the compliance behaviors from the 
patient. The other results was that level of education 
and socioeconomic status can helps the burn patients 
in order to understand more regarding the pressure 
garment applied to them10 . Literature strongly 
suggested that there is pressure garment adherence 
in adult with burn injuries: an analysis of patient and 
clinicians perceptions. For garment comfort, garment 
cosmesis and garment instructions the participants 
and the clinicians reported vice versa7. Hence the 
current study has been conducted to identify the level 
of satisfaction toward pressure garment in adults 
with burn.

The purpose of this study was to determine the 
level of satisfaction towards pressure garment usage 
among adults with burn and identify the relationship 
between gender and patient’s knowledge towards the 

satisfaction level.

This study had three principle objectives:

1. To determine the level of satisfaction in 
wearing pressure garment in adults with burn

2. To determine the relationship between 
patient’s knowledge and the satisfaction level.

3. To determine the relationship between 
patient’s gender and the satisfaction level.

Null hypothesis

There is no statistically signifi cant diff erence in 
level of satisfaction, and no relationship between 
patient’s knowledge and gender for level of 
satisfaction towards pressure garments among adults 
with burn.

METHODOLOGY

The study design was a cross sectional study. 
The convenience sampling was used and consisted of 
equal number of subjects in two groups. This study 
was conducted in Occupational Therapy department 
at Hospital University Science Malaysia, Kubang 
Kerian, Kelantan. The sample size was 15 males and 
15 females and the participants were age 18 years old 
and above. Subjects were purely selected based on the 
following criteria.

Inclusion Criteria

1. Subjects must be given SILON-TEX as a 
pressure garment type.

2. The directions to use the garment will be 
provided by Occupational Therapist about the 
wearing regime, washing and drying the garment 
and keeping the garment to prevent the garment from 
losing its elasticity.

3. Participants with recently healed wound (2 
weeks after the wound has fully epithelialised)

4. The wound must be partial thickness.

5. Participants with at least 5% of total body 
surface area of burns (TBSA). 

6. Participants with burn involving the trunks, 
upper limbs and/or lower limbs. 
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Exclusion Criteria

1. Participants who had not a� ended follow up 
of Occupational Therapy session.

2. Participants who had develop severe wound 
infection

3. Burns involving face and/or perineum

4. Non compliant patients (who did not use 
pressure garment that had been provided)

Procedure for data collection

The permission to conduct this study was 
under the consent of Head of Occupational 
Therapy Department of HUSM. The self reported 
questionnaire was also being translated from English 
language to Malay language with the guidance of an 
expertise. The questionnaire then was back translated 
from Malay language to English language by Head 
of English Language department. With reference to 
consent form participants are included in the study. 

The self reported questionnaires was distributed 
and described as a set of question to test their level 
of satisfaction in wearing pressure garment in adults 
with burn. According to 5 point scale (strongly agree, 
agree, not sure, disagree and strongly disagree) 
the participants were requested to complete the 
questionnaires. Following rating were assigned 
and the numerical values of strongly disagree (1), 
disagree (2), not sure (3), agree (4) and strongly agree 
(5). The self administered questionnaire that had been 
marked, will be kept and all information will be take 
into the privacy. 

Data Analysis

1. Multiple regression Test was used to analyze 
the level of satisfaction in wearing pressure garments 
in adults with burn.

2. Spearman rho correlation coeffi  cient test was 
used to fi nd out relationship between knowledge and 
gender towards satisfaction level.

RESULTS

Descriptive Statistics

Table 1: Descriptive statistics for participants total comfort and knowledge score.

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

Male total comfort 15 24 45 32.27 6.250

Female total comfort 15 19 50 31.73 8.876

Male knowledge 15 34 60 45.93 7.995

Female knowledge 15 36 60 49.33 9.178

The minimum total score for comfort of male was 
24 and the maximum was 45. The mean of the score 
was 32.27 and the standard deviation was 6.25. For 
female, minimum total score for comfort was 19 and 
the maximum score was 50. The mean of the total 
score was 31.73 and the standard deviation was 8.88. 
It is diff erent with total score of male in knowledge 
about pressure garment, the minimum score was 34 
and the maximum score was 60. The mean of the 
total score was 45.93 and the standard deviation 
was 8.00. For female total score in knowledge about 
pressure garment, the minimum score was 36 and the 
maximum score was 60. The mean of the score was 
49.33 and the standard deviation was 9.18 (Table 1).

Level of satisfactions about the pressure 
garments usage among adults with burn.

Figure 1: The participant’s satisfaction level
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Table 2:  Multiple regression analysis for level of satisfactions.

Coeffi  cients

B SE b β T P values
Step 1

Constant 0.563 0.740 0.761 0.455
Gender -0.078 0.146 -0.092 -0.532 0.600
Race 0.087 0.129 0.115 0.677 0.506
Education -0.074 0.062 -0.227 -1.208 0.240
Status 0.088 0.176 0.104 0.500 0.622
Causes -0.018 0.059 -0.061 -0.310 0.760
Surgery 0.025 0.202 0.024 0.123 0.903
Comfort 0.427 0.147 0.605 2.893 0.009
Knowledge 0.417 0.154 0.489 2.702 0.013

Dependent variable: Satisfaction level

23 participants or 76.7% noted that they satisfy 
with the garment and 7 or 23.3% of them were totally 
satisfi es with the pressure garment (Figure 1). None 
of the participants noted that they did not satisfy 
with the garment applied to them. By using multiple 
regression analysis for the level of satisfaction, 
the race, status, surgery, comfort and knowledge 
predictors have positive b values indicating positive 
relationships. The gender, education level and 
causes of the injury show that there was a negative 
coeffi  cient and it indicates that there was a negative 
relationship. The race (t = 0.677, p>0.05), status (t = 
0.500, p>0.05), surgery (t = 0.123, p>0.05), was less 
contribute predictors to the satisfaction level. For 

comfort (t = 2.893, p<0.05) and knowledge (t = 2.702, 
p<0.05) are the signifi cant predictors of the satisfaction 
level. For gender (t = -0.532, p>0.05), education level (t 
= -1.208, p>0.05) and causes of the injury (t = -0.310, 
p>0.05) and there were less contribution observed 
towards satisfactions level. The standardized beta 
values for comfort 0.605 and knowledge 0.489 shows 
that comfort has slightly more impact towards the 
satisfaction level compare to the knowledge provided 
to patient. When comparing the impact towards 
satisfaction level, the beta value for knowledge (0.489) 
shows greater value than gender (0.092). This can be 
concluded that knowledge has slightly more impact 
towards satisfaction level compared to the gender of 
the participants (Table 2).

Table 3: Relationship between knowledge and level of satisfaction.

S. No Gender No of sample Knowledge – level of 
satisfaction (z) Mean Rank P values

1 Male 15
-3.532

8.00
0.0002 Female 15

Relationship between knowledge and level of 
satisfaction about the pressure garments in adults 
with burn.

The relationship between knowledge and level 
of satisfaction about the pressure garments in adults 
with burn had been tested using Wilcoxon Sign 
Ranked Test. The test shows that Z-value (-3.532) 

and (p = 0.000) the observed diff erence between both 
measurements is signifi cant. The mean rank based 
on negative ranks was 8.00.  The p<0.01 indicate that 
there was signifi cant relationship between patient’s 
knowledge with the level of satisfaction wearing 
pressure garment in adults with burn injury (Table 
3).
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Table 4: Relationship between gender and level of satisfaction

S. No Gender No of sample Knowledge – level of satisfaction 
(z) Mean Rank P values

1 Male & female 
satisfaction 30 -3.409 0.00

0.001
2 Male and female 

knowledge 30 -3.352 1.00

The relationship between gender and level of 
satisfaction about the pressure garments in adults 
with burn also being tested using Wilcoxon Sign 
Ranked Test. The test showed that male satisfaction 
level versus female satisfaction level was (z = -3.409) 
and male knowledge versus female knowledge was 
(z =-3.352) and (p<0.001) so the diff erence between 

both measurements is signifi cant. The mean ranks 
based on negative ranks were 0.00 for male versus 
female satisfaction and 1.00 for male versus female 
knowledge. The p<0.01 indicate that there was 
relationship between both gender’s satisfactions 
level and knowledge of wearing pressure garment in 
adults with burn injury (Table 4).

Table 5: Correlation between both gender comfort and knowledge.

comfort knowledge

Spearman’s rho

Comfort

Correlation Coeffi  cient 1.000 .319*

Sig. (1-tailed) . .043

N 30 30

Knowledge

Correlation Coeffi  cient .319* 1.000

Sig. (1-tailed) .043 .

N 30 30

*. Correlation is signifi cant at the 0.05 level (1-tailed).

Correlation between male and female comfort and knowledge 

After analyze the data by using Spearman’s 
correlations, the results shows that there was a 
positive strong degree of relationship (r=0.65) 
between gender male with comfort and knowledge. 
A positive strong degree of relationship (r=0.65) 
between gender male comfort and knowledge. The 
female comfort and knowledge were analyze the data 
by using Spearman’s correlations, the results shows 
that there was a weak degree of relationship (r=0.28) 
between gender female comfort level with their 
knowledge. The Correlation between both gender 
comfort and knowledge, the results shows that there 
was a positive weak degree of relationship (r=0.32) 
between both genders comfort and knowledge (Table 
5). 

DISCUSSION

The level of satisfaction

The level of satisfaction among adult burn 
patients that had been retrieved were 76.7% of the 
participants noted that they satisfy with the garment 
that had been provided to them and 23.3% of the 
participants noted that they totally satisfy with the 
pressure garment. The percentage of the satisfaction 
is diff erent with the percentage that Cheng S. et. al11

found in their study. They reported that through 
descriptive statistics he found that 50% of the cases 
were just satisfi ed with the garment. Through 
multiple regression analysis, the satisfaction level 
was being aff ected by knowledge and gender of 
the participants. The knowledge of the participants 
has slightly more impact in their satisfaction level 
compared to their gender. The impact of knowledge 
towards satisfaction level was greater than any other 
factors and it is similar with the result that had been 
found by Cheng S. et.al11. They found that the impact 
of knowledge towards satisfaction level was greater 
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than any other factors such as fees. 

Relationship between knowledge and level of 
satisfaction

For the correlation between knowledge and level 
of satisfaction about the pressure garment, there was a 
relationship between patient’s knowledge and level of 
satisfaction about the pressure garment in adult with 
burn. The relationship was a positive weak degree of 
relationship between patient’s knowledge and the 
level of satisfaction and the result was similar with 
what had been found by Cheng S. et.al11. Through 
the study, they found that the level of satisfaction 
was infl uenced by fees and knowledge towards their 
garment usage. They also found that eff ectiveness 
and garment properties were also infl uenced the 
satisfaction towards pressure therapy. 

Relationship between gender and level of 
satisfaction

The correlation between gender and level of 
satisfaction about the pressure garment shows that 
there was a relationship between gender and the 
level of satisfaction in adults with burn injury. It 
was diff erent with the results that had been found by 
Bock. O. et.al12 and the results of the research found 
that there was no correlation between satisfaction 
toward the pressure garment with gender and the 
duration of disease. But they found that there was 
a moderate correlation between age and satisfaction 
using pressure garment.

Clinical Implication

i) This study possibly can be used by 
occupational therapist in order to guide them 
in techniques to facilitate adherence to the scar 
management program.

ii) It could be used as a data to analyze what is 
the factor that interfere with the garment comfort and 
infl uence garment compliance.

iii) To evaluate the treatment goals for the burn 
patients.

iv) It gives as a guideline in prescribing the 
SILON-TEX pressure garment to the patients.

v) The study also revealed the comfort level 
of the patients that interferes the pressure garment 

compliance.

Limitation of the Study

The limitations of the study were small sample 
size, limited of time period to conduct this study and 
convenience sampling method was used.

CONCLUSION

The fi nding of this study was about level of 
satisfaction among adult with burn injury towards 
their pressure garment. The study showed that most 
of the participant’s level of satisfaction was satisfi ed 
and a few of the participants were totally satisfi es 
with the pressure garment. None of the participants 
shows that they did not satisfy with the pressure 
garment. Further more, this study also revealed 
the relationship between patient’s knowledge and 
also their gender with the level of satisfaction. The 
results showed that knowledge and gender did have 
a relationship to the satisfaction level. Finally, this 
study was concluded that the level of satisfaction in 
using pressure garment by adult was signifi cantly 
infl uenced by their knowledge and gender on the 
pressure garment usage.

RECOMMENDATION

This study provides a foundation for future 
research. 

1. Use large number of samples

2. Use randomized control study

3. Consider a geographical representation

4. Use another types of pressure garment such 
as Lycra pressure garment 

5. Consider about other factors such as types of 
occupations and garment’s color.
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 ABSTRACT 

Introduction – Osteoarthritis of the knee is characterized by structural joint changes including joint 
Space narrowing (JSN) and osteophyte formation. There is great number of personal and social 
consequences of osteoarthritis. In osteoarthritis, the knee is the joint most commonly associated 
with clinical symptoms and disability. Pain and disability are apparent in almost half of the patients 
with radiographic disease. Much of the disability associated with knee osteoarthritis is a� ributed to 
quadriceps weakness and Pain rather than radiographic changes.

Aims & Objective – To fi nd out the immediate eff ect of therapeutic taping on pain and disability in 
patients with knee osteoarthritis (Patellofemoral osteoarthritis)

Methodology - A sample of 30 patients suff ering from osteoarthritis including patellofemoral joint 
took part in this study. Subjects were selected from Banarsidas Chandiwala Institute of Physiotherapy.  
First of all subject were assessed and then had to undergo the pain measurement using VAS during 
Stair ascending and descending, Then the subjects were assessed for disability and then had to undergo 
the disability measurement test which include Walking speed, Step test, Time up and go test, Stand to 
sit time after that the therapeutic tape was applied and then subjects were asked to perform all these 
tests again.  

Results - There was a signifi cant diff erence seen on Visual analogue scale, Walking speed, Step test, 
Time up and go test and  Stand to sit test 

Conclusion – therapeutic taping reduce the pain and disability in patients with knee OA (Patellofemoral 
OA) 

Keyword – Patellofemoral OA, Mc Connell Taping. 

INTRODUCTION 

Osteoarthritis of the knee is characterized  by 
structural joint changes including joint Space 
narrowing (JSN) and osteophyte formation1. There 
is great number of personal and social consequences 
of osteoarthritis. In osteoarthritis, the knee is the joint 
most commonly associated with clinical symptoms 
and disability2. Pain and disability are apparent 
in almost half of the patients with radiographic 
disease2, 3. Much of the disability associated with 
knee osteoarthritis is a� ributed to quadriceps 
weakness and Pain rather than radiographic changes 
3,4,5,6.Well recognized factors associated with knee 
osteoarthritis include female preponderance and 

the eff ect of obesity and age7 .Age is the greatest risk 
factor for osteoarthritis8 In addition there is consistent 
evidence supporting the theory of an inverse 
relationship between bone density and osteoarthritis.  
Individual with symptomatic knee osteoarthritis 
with radiographic evidence of osteoarthritis, or 
asymptomatic knee osteoarthritis with severe 
radiographic changes of large osteophytes8 and joint 
space narrowing have increased risk for dependence 
in those activity of daily livings which require the use 
of the lower extrimity9

The femorotibial joint and patellofemoral joint 
are the target sites for osteoarthritis of the knee joint10  
Isolated patellofemoral osteoarthritis is relatively 
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rare 11. The incidence of symptomatic isolated 
patellofemoral osteoarthritis in patients older than 
55 years has been estimated to be 8% of women and 
2% of men 12.  Patellofemoral joint lesions have been 
found to be lateral in 89% of all of patellofemoral 
osteoarthritis 12

There is no permanent cure for osteoarthritis, 
thus conservative treatment aim is to reduce pain and 
limit functional impairment. Inexpensive intervention 
with minimal side eff ects are desirable14. Knee taping 
is one of such strategy which is recommended by the 
international bodies 15.

Knee tape is used by physiotherapist to manage 
knee pain initially develops to treat the patellofemoral 
pain syndrome (PFPS) evidence suggested that taping 
may benefi t individual with knee osteoarthritis 14. 
In 14 patients with patellofemoral osteoarthritis 
Cshnaghan et al found that medial patellar taping 
signifi cantly reduces pain as compare with neutral 
and lateral taping. 16.  

METHODOLOGY

A sample of 30 patients suff ering from 
osteoarthritis including patellofemoral joint took part 
in this study. Subjects were selected from Banarsidas 
Chandiuwala Institute of physiotherapy. 

Inclusion criteria

Both male and female subjects included in the 
study, Participants who had bilateral osteoarthritis 
were included in the study,Pain on most days of 
the previous month average pain denoted on the 
10cm horizontal line (VAS),Osteophytes in the 
patellofemoral region and narrowing of the space   
(lateral and skyline view),Pain on stair ascending 
and descending,Those taking NSAIDS had been on a 
stable dose over the previous fore night.

Exclusion criteria

 Physiotherapy treatment or knee surgery 
(previous 12month), Lower limb joint replacement, 
Intra articular steroid injection (previous 6month), 
Any history of knee taping or fragile skin around 
the knee,Severe medical condition precluding safe 
testing or a post allergic tape reaction.

Instrumentation-

Therapeutic tape, Stop watch , Stool height 
15cm,Chair height 46cm with arm rest,

Protocol

The purpose of the study was explained to the 
subject. Verbal description of all the procedure was 
given. Testing was performed only after informed 
consent was taken from the subject . The subjects 
who met the inclusion criteria were assessed and 
demographic data such as height and weight were 
measured and noted. First of all subject were assessed 
and then had to undergo the pain measurement using 
VAS during Stair ascending and descending, Then 
the subjects were assessed for disability and then had 
to undergo the disability measurement test which 
include Walking speed, Step test, Time up and go test, 
Stand to sit time after that the therapeutic tape was 
applied and then subjects were asked to perform all 
these tests again. The data was collected on the data 
collection form.

Data Analysis

Paired sample t-test was used to compare the 
performance of the subjects on VAS, Walking speed, 
Step test, Stand to sit time,  and Time up and go test 
between pre and post.

RESULTS

There was a signifi cant diff erence seen on Visual 
analogue scale (table 1.1, ) with t- value =12.79, p= 
.000

Signifi cant diff erence seen on Walking speed 
(table 1.2, ) with t-value = 6.60, p value= .000

Signifi cant diff erence seen on Step test (table 1.3, ) 
with t-value = 10.91, p value= .000

Signifi cant diff erence seen on Time up and go test 
(table 1.4, ) with t- value 5.84 and p value = .000

Signifi cant diff erence seen on Stand to sit test 
(table 1.5, ) with t-value = 7.52 and p value= .000 
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Table 1.1:  Comparison of VAS between pre & 
Post intervention 

VARIABLE (N)
VAS t-VALUE

MEAN            S.D.
        
  12.79**

PRE 30 5.8333           1.704

POST 30 3.9000           1.863

Table 1.2: Comparison of Walking speed  
between pre & Post intervention 

VARIABLE
(N)

VAS t-VALUE

MEAN            S.D.

        
  7.46**

PRE 30 5.1357         2.100

POST 30 4.6967       1.998

Table 1.3:  Comparison of Step Test  between 
pre & Post intervention

VARIABLE N
STEP TEST t-

VALUE

MEAN            S.D.
      
         
10.91**

PRE 30 9.4667          2.270

POST 30 11.3333        2.564

Table 1.4:  Comparison of Time Up & go Test  
between pre & Post intervention 

VARIABLE N

STEP TEST t-VALUE

MEAN            S.D.
      
                 
5.84**

PRE 30 11.4067         3.075

POST 30 .9.7680         2.457

Table 1.5: Comparison of sit to stand Test  
between pre & Post intervention 

VARIABLE N

STEP TEST t-VALUE

MEAN            S.D.

          
         7.52**

PRE 30 3.1600          1.250

POST 30 2.2027            .776

Conclusion – therapeutic taping reduce the 
pain and disability in patients with knee OA 
(Patellofemoral OA) 
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DISCUSSION 

This chapter deals with the discussion of the 
results, future results and its clinical relevance.

This study has produced three main fi ndings-

1. Patellar taping reduces the pain in patients 
with knee osteoarthritis particularly those who have 
patellofemrol osteoarthritis.

2. Patellar taping also helps to reduce the 
disability into the patients with knee osteoarthritis.

3. Therapeutic taping also increases the sense of 
support.

There is great number of personal and social 
consequences of osteoarthritis. In osteoarthritis, the 
knee is the joint most commonly associated with 
clinical symptoms and disability 2. Pain and disability 
are apparent in almost half of the patients with 
radiographic disease 2, 3.As indicated by the previous 
studies there is no permanent conservative cure for 
the knee osteoarthritis. So this study was done to see 
the immediate eff ect of therapeutic taping on patients 
with knee osteoarthritis on their pain and disability. 
Though there are many studies which shows that the 
conservative management helps to reduce the pain 
and disability in patients with knee osteoarthritis, 
but here our intention was to fi nd out the immediate 
eff ect of therapeutic taping in patients with knee 
osteoarthritis so that the patient’s participation 
automatically increased in rehabilitation programme. 
Also therapeutic taping is inexpensive measure and 
once the patients learn the technique can apply it of 
its own. The advantage of using therapeutic tape is 
that it gives the quick relief in the pain and disability. 
The technique of patellar taping is used not only in 
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order to unload the soft tissue but also to maintain 
the low load that can stretch the adaptively shortened 
retinacular tissue.  

 The results of the study showed a statistically 
signifi cant reduction in pain. Pain was measured 
using the visual analog scale.

Visual analog scales have been proved to be 
satisfactory in the measurement of the pain.16 The 
speculations of increased pain in osteoarthritis 
is infl ammation of the infrapatellar fat pad. The 
infrapatellar fat is pain sensitive often infl amed 
secondarily to other knee joint pathology and 
proposed as a source of pain in knee OA.14  

  It has been found that the therapeutic taping 
reduce pain upto 50%. Several mechanism may 
explain the pain relieve eff ect of therapeutic taping. 
Numerous studies have demonstrated an immediate 
decrease in pain during a provocative task (as 
measured on a 10 cm visual analogue scale VAS). It is 
clear that patellar taping reduce pain in patients with 
knee osteoarthritis.

 It can be possible when patella is repositioned 
in the centre of the trochlear groove of the femur, 
the lever arm of the quadriceps decreased, and 
this will lead to the reduction of the pain. Another 
consideration is taping provide the placebo eff ect. 
And help to reduce the pain 

As it was found by Cushnaghan et al in (1994) that 
medial taping of the patella signifi cantly reduce the 
pain in patients with knee osteoarthritis as compared 
to the placebo i.e. lateral taping.16 Crossly   et al in 
(2000) suggested that the reduction of pain  due to 
patellar taping is result from improved patellofemroal 
function.17patellofemoral joint osteoarthritis is 
correlated with the patellar malalignment18 and this 
in turn associated with increased peak patellofemoral 
contact pressure and loading of the lateral facet 
therapeutic tape thus ease pain by improving the 
patellar alignment.14

 Melzack R and P. D Wall. (1965) suggested that 
theoretically therapeutic tape may provide the neural 
inhibition via large fi ber input to the anterior knee 
and because of these large fi ber input sensory signals 
are transmi� ed faster to the brain than the pain signal 
so it will cause the reduction in the pain. Basically 

they said that large fi ber input override the pain 
signal that will lead to the reduction of the pain due 
to therapeutic taping19

The lateral displacement of the patella may be due 
to inadequate medial control from the vastus medialis 
obliqus. This  inadequate control could be due to 
reduction in the tension producing capacity of the 
VMO or a problem with the timing of VMO activity in 
persons with patellofemoral pain syndrome because 
of the same reason the medial taping of the patella 
is found to be more signifi cant in patients with the 
patellofemoral pain syndrome.

In one of the study done by Kristin R. Baker et al 
(2004) found that the weakness of the quadriceps is 
most commonly associated with knee osteoarthritis20

It has been found by Gilleard et al. (1998) that during 
the step up task the onset of the VMO activity 
occurred earlier with the taping but there is no change 
in VL activity and because of the early activation of 
the VMO as compared with VL activity allows more  
optimal positioning of the patella into the trochlea. 
Also this early activation of VMO as compared with 
VL activity during step down task helps to improve 
the timing of force distribution and decrease the 
pressure placed on a particular portion of articular 
cartilage. The change in onset of muscle activity may 
change the relative excitation of the VMO and VL.21

The results also showed signifi cant increase in 
number of steps in 15sec after the therapeutic taping 
possible reason for this increase is improvement 
dynamic standing balance. Hinman et al (2003) 
found that improvement in the standing balance 
due to therapeutic taping is basically because 
of  improvement in sense of support, and  this 
improvement in the sense of support  improve the 
confi dence in the knee and that will result in more 
number of steps with the contra lateral limb whilst 
standing on the symptomatic limb.14 

Reduce knee fl exion and reduce walking speed 
are believed to be the compensatory mechanism used 
by the patients with patellofemoral pain syndrome.17

 It has been found in this study that walking speed 
is increased signifi cantly after the therapeutic taping. 
Crossley found the patellofemoral joint reaction 
forces are increased with knee fl exion and this will 
also lead to increase in the quadriceps demand. So 
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the patient with patellofemroal pain syndrome will 
decrease their amount of knee fl exion in the early 
stance phase. This reduction in the knee fl exion in 
the stance phase will decrease the patellofemoral 
joint reaction force17. This was further supported by 
Greenwald et al in (1996) he said that the patients 
with patellofemoral pain syndrome have signifi cant 
less knee fl exion in the early stance phase during the 
free walking velocity.22

Therefore restoration of normal gait kinematics is 
an important component of improving the function. 
Crossley et al (2002) found that patellar taping result 
in a small but a signifi cant increase in loading response 
in knee fl exion during the taped condition while 
walking at two speeds, up and down ramps and up 
and down stairs. The magnitude of this change was 
very small (average) about 3.4 degrees. It indicates an 
ability to load the knee joint with confi dence during 
all gait conditions also stride length is improved 
following the taping procedure during the ascending 
ramp condition.17
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ABSTRACT

Background: Heterotopic Ossifi cans, rare complication of sporting injury, needs a defi nite awareness 
about it and its management. Studies have reported the management to be largely conservative, with 
few authors reporting shockwave therapy usage to be encouraging. Though shockwave therapy has 
been promising, yet there is very li� le scientifi c underpinnings on its therapeutic use in heterotopic 
ossifi cation. Here I report a unique presentation of heterotopic ossifi cation in an exercise enthusiast 
and the eff ect of shock wave therapy in the management of the same. Further a narrative review of 
similar work in literature has been done.

Purpose:  To review literature to establish evidence on the eff ect of shockwave therapy in heterotopic 
ossifi cation management and to report personal experience.

Study Design: Case Report and Narrative Review.

Methods: A systematic review was conducted online using medical data bases including Medline, 
PubMed, and Google Scholar, as per PRISMA guidelines. The search strategy combined key words 
expanding the terms ‘heterotopic ossifi cation’ for population, ‘shockwave’ for intervention, and ‘pain, 
range of motion, return to activity’ for outcome. Predefi ned inclusion and exclusion criteria were 
applied.

Results: Of the 35 articles assessed for eligibility, only 2 articles were included in qualitative analysis. 
Current evidence suggests positive eff ects of shockwave therapy in management of sports injury 
related heterotopic ossifi cation, in the form of signifi cant pain reduction and improvement in range of 
motion. 

Conclusion: Evidences supporting the use of shockwave in heterotopic ossifi cation in sports person 
has been anecdotal and very limiting, necessitating large scale randomised trial for a be� er clinical 
interpretation and guideline laying.

Keywords: Heterotopic Ossifi cation, Paraosteoarthropathy, Myositis Ossifi cans, Shock Wave Therapy, 
Extracorporeal Shock Wave Therapy.

INTRODUCTION

Heterotopic ossifi cation (HO), “the pathological 
formation of bone in extraskeletal tissues”1, goes 
by various synonyms in literature2 and has been 
interchangeably used with myositis ossifi cans (MO)3,4. 
HO can be traumatic, neurological, congenital and 
idiopathic1,5. I prefer the use of term Heterotopic 
Ossifi cans Traumatica (HOT) for trauma induced 
ossifi cation.

HO has been shown to cause signifi cant functional 
limitation especially in the sporting fraternity2,6 

8. Management of established HO been largely 
conservative with surgery reserved in HO with 
severe functional limitation or until the radiological 
maturity of the mass9,10.

Shockwave Therapy (SWT) has been growing 
in prominence in the fi eld of Sports and Exercise 
Medicine, and has been shown to be eff ective in the 
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management of various musculoskeletal conditions11. 

Hence the intent of this paper was to critically 
review literature to establish the eff ect of SWT in 
HOT. Further to report personal experience of an 
unusual presentation of HO over deltoid ligament in 
ankle in a 28year old exercise enthusiast and the eff ect 
of SWT in treating the same.

CASE REPORT

28year old exercise enthusiast came in complaints 
with signifi cant right medial ankle pain associated 
with stiff ness for past one year, with history of surgery 
for ankle fracture from fall one year back. Further 
he complained of inability to do exercise like deep 
squat due to ankle stiff ness. On examination patient 
had physiologic fl atfoot, obvious area of thickening 
and prominence around deltoid ligament associated 
with tenderness, and restricted ankle dorsifl exion 
and plantarfl exion range of motion (ROM) compared 
to healthy side. There was no true instability or 
associated neurovascular compromise. He has been 
occasionally taking pain guided analgesics and has 
been doing regular graded physiotherapy exercises. 
Patient is a non-smoker and otherwise healthy athlete 
with no other signifi cant history and unremarkable 
systemic examination. 

Blood reports were within normal limits ruling 
out rheumatological and infectious causes, while 
CT scan of ankle showed healed Fibular fracture 
with fi bula anatomically aligned (post ORIF), HO 
were noted in deltoid area and over anterior capsule, 
with osteochondral defect (OCD) of posteromedial 
talar dome (Figure 1). Based on the compatibility 
between clinical history, physical examination and 
radiographic fi ndings, the diagnosis of post-traumatic 
talar OCD with HO of medial ligament complex of 
right ankle joint was made. 

Following the diagnosis and guided by patient 
preference, SWT was used. SWT was preferred to 
get rid of the ectopic bone, scar tissue and promote 
local angiogenesis causing organised healing, along 
with concomitant physiotherapy to mobilise the scar 
tissue.

Patient was treated with applications of radial 
SWT, always administered by the same physician. 
The BTL 5000 Shockwave Therapy Power equipment 

of BTL Industries Inc. (Columbia, South Carolina, 
USA) was used. Total of six sessions were given, once 
a week, over a period of six weeks. 1500 impulses were 
applied at a frequency of 4 Hz and pressure of 2 bar 
with initial session alone consisting of 500 impulses at 
4Hz and 1.5 bar, to have the patient acclimatised to the 
therapy. The applicator was placed perpendicularly 
below the medial malleoli, over the deltoid ligament 
area and antero-medially over tibial at the joint line. 
Patient was instructed to stop any pain medications 
during the entire course of treatment. Patient also 
received supervised and intensive rehabilitation 
exercises, done six days a week for six weeks, with 
each session lasting for 45minutes. On the day of 
shockwave no exercise was done, but for passive 
stretching post shockwave session. The exercises 
regime consisted of passive stretching, active joint 
mobilisation, joint manipulation, ankle and lower 
limb strengthening and proprioceptive drills in 
graded manner.

To chart the progress, ten point Visual Analog Scale 
(VAS)12, and Ankle Lunge Test (ALT) with calcaneal 
stabilization for ankle dorsifl exion measure13,14 was 
used prior to start of the SWT and after completion 
of SWT - at 6 weeks, 6 months and 2 years after last 
session of SWT. ALT has been found to be valid and 
have good test–retest reliability in patients presenting 
with orthopaedic ankle dysfunction. A single series 
of up to fi ve lunges was used to obtain a reliable ALT 
score14. CT scan was also done at two years after last 
session of SWT.

Improvement in ankle ROM especially dorsifl exion 
as measured by ALT with signifi cant reduction of 
pain and tenderness medially over deltoid ligament 
area was recorded at the end of 6weeks and 6months 
of therapy. The patient also reported subjective 
improvement in the skin colour and tone in the 
medial side at the completion of six weeks of therapy. 
Improvement in pain was maintained even at two 
years after the last SWT session, but the restriction 
in ankle movement reverted back to pre-SWT session 
measure, as recorded by ALT. The patient also 
reported that he has similar restrictions with regard 
to his activities including squat and lunge. CT images 
(Figure 2) showed HO to be more conspicuous with 
no change in the talar dome OCD.
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A systematic review was conducted online 
using MEDLINE, PubMed, and Google Scholar, on 
November 1,2014. The electronic search strategy was 
as follows:  condition/disease (heterotopic ossifi cation*, 
myositis ossifi cans*, paraosteoarthropathy) AND 
intervention (shockwave, extracorporeal*) and 
limiting the search to humans. The inclusion criteria 
involved all kind of studies comprising of abstracts, 
case reports, case series and controlled trials, with no 
language restriction. 

DATA SYNTHESIS

Search strategy permi� ed to identify 35 papers, 
of which 27 were excluded by title and abstract 
evaluation. Eligible papers were then assessed for 
eligibility according to the criteria outlined above. 
Of the 8 papers eligible, 6 were excluded as they 
evaluated eff ect of SWT on neurogenic HO. Of the two 
studies included in this study, one was prospective 
case series15 and the other case report16 with a total 
sample size of 25. 

RESULTS

In this review, the patients with HOT receiving 
SWT were all males mostly in the third to fourth 
decade, ranging from 15 years to 58years, with 
predominantly lower extremity (96%) involvement 
(Table 1). Knee articulation was the most involved 
(76%). Only Buselli et al15 reported an exclusion 
criteria inclusive of cardiac pacemaker, systemic 
infl ammation or neoplastic disease, and anticoagulant 
usage.

METHODOLOGY

The study design was developed according to 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines. Studies 
eligible for inclusion in this review were studies 
assessing eff ect of SWT in HOT.
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Shockwave equipment used were of diff erent 
makes, with no uniformity in reporting in regards to 
the energy levels. Variable impulses were delivered 
over three sessions in diff erent time frames. Buselli 
and Colleagues15 used image guided focussing for 
shockwave application to get a greater precision in 
focus positioning to point of minor resistance. Both 
the studies had ongoing rehabilitation program 
alongside SWT. 

Outcome Measures (Table 2)

The primary outcome measures that were 
studied were pain, ROM and return to play. While 
other outcome measure reported was ossifi cation 
resorption15. The follow up period ranged from 
7weeks16 to 12months15, with the patient being 
followed individually15 or through wri� en 
communication16.

• Pain and ROM: Both the studies15,16 reported 
complete pain relief and functional restoration in 
both short and long term.

• Return to activity: 88% of the participants 

were reported returning to pre-injury level at the 
end of stipulated follow up period, with average 
timeframe being 13weeks post SWT.

• Ossifi cation Resorption: Buselli et al15

reported partial radiological reduction in ossifi cation 
of no statistical signifi cance.

• Adverse Events: Only Torrance and 
deGraauw16 reported about twelve hour soreness 
after fi rst session of SWT with minimal discomfort 
with the following sessions in his patient.

DISCUSSION

HOT is rare in ankle17,18, with only one study 
reporting HOT involving deltoid ligament5. We report 
a similar occurrence of HOT in deltoid ligament in 
our patient, a fi rst from Asia.

For established HO, the treatment is largely 
conservative15,16,19, consisting of physiotherapy, 
medical therapy - bisphosphonates, low-dose 
radiation therapy and more recently SWT. Surgery 
is reserved for patients who do not respond to 
conservative measures, who have severe functional 
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limitation and/or until the bony mass reaches 
radiological maturation and biological silence9,20,21.  
Further excision of immature lesions are reported to 
be associated with high incidence of recurrence due 
to surgically induced trauma21. 

The objective of this review was primarily to 
assess the evidence for the eff ectiveness of SWT in 
HOT; and secondarily to report personal experience. 
Considering the small sample size in the only two 
studies evaluating SWT in HOT described in this 
review, it is conceived that though there is certain 
short-term benefi t of SWT in HOT, its clinical 
implications have to be interpreted with caution.

In the current review, complete pain relief with 
full functional restoration was reported both in short16

and long term15 post SWT. Complete return to pre 
injury level competitive activity was reported in 88% 
with mean return time of 13 weeks post SWT. On the 
contrary, though our patient showed complete pain 
relief in both short and long term, the improvement 
in ROM was only short lived.

The long term pain relief in our patient 
can be explained by the fact that SWT causes 
hyperstimulation analgesia22,23 and also leads to 
suppressive eff ects on local nociceptors24,25 by exerting 
various biological action including neo-angiogenesis 
and recruitment of local stem cells for the tissue repair 
process, causing real and permanent pain relief. 

Though Buselli et al15 reported partial but not 
signifi cant radiological reduction in ossifi cation, we 
recorded the ossifi cation to be more conspicuous 
and prominent at 2years post SWT. This may be in 
line with studies suggesting no eff ect of shock wave 
on lamellar bone organized in osteons in the target 
zone with too li� le space to generate cavitation26

and also that SWT do not induce fractures in cortical 
bone27. Further, though HO has been reported 
to spontaneously regress and resolve the actual 
occurrence of this may be only 30 -35%28,29. 

While the studies included in the review had 
SWT as primary tool of management, almost all 
studies had ongoing physiotherapy management. 
It can be argued that the benefi ts rendered in the 
form of functional restoration were primarily due 
to physiotherapy. But then the reported benefi t can 
be explained to be certainly due to SWT as majority 

of patients in the current review were long standing 
ones with all receiving long term rehabilitation 
exercise in one form or the other, with no success 
before SWT initiation. Further the improvements 
can be explained to be due to the analgesic eff ect of 
SWT30. These fi ndings clearly support the notion put 
forth by Buselli et al15, in that the tissue benefi ted from 
the shockwave for the biologic stimulus and from the 
physiotherapy for the physical one. The reversal in 
ROM in the current patient can be a� ributed partly 
to the lack of long-term physiotherapy to maintain 
benefi ts reaped from SWT, and partly also to the 
conspicuousness of HO with pre-existing OCD.

No serious side-eff ects from the use of SWT on 
HOT was observed in the current review, but for 
temporary soreness after the fi rst session with only in 
session discomfort there after similar to that observed 
by Torrance and deGraauw16. 

The current review is mainly limited due to 
very small sample size, gender homogeneity, 
instrumentation and treatment protocol heterogeneity, 
lack of control, and methodological limitation.  

In conclusion, though SWT promises to be an 
eff ective non-invasive modality in treating HOT, 
clearly there is need of large scale randomised trial for 
a be� er clinical interpretation and guideline laying.
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ABSTRACT

Background: There is limited research on female farmers in rural areas of Haryana, India regarding the 
extent of  Work Related Musculoskeletal Disorders (WRMSD’s) and associated risk factors.

Aims and objectives: To establish the prevalence, pa� ern, associated risk factors of WRMSD’s among 
female workers of rural Haryana, India.

Methodology: It was a cross sectional descriptive survey conducted on 231 female farmers.        

Standard Nordic musculoskeletal questionnaire was used to collect data on the prevalence and risk 
factors of WRMSD’s. Additionally information was also collected on educational status, time spent, 
entry age of involvement in work and amount of time spent per day at work.

Results and Discussion: There was a high prevalence of MSD’S among female farmers of rural 
Haryana. Low back pain was most prevalent followed by Neck pain, knee pain, shoulder pain, Wrist& 
Hand pain and Hip & Thigh pain. There was a close association between years of working experience 
and prevalence of MSD’s. Results also revealed that farm women feel highly stressed during season. 
They are overburdened with work, with responsibilities of farm, home and livestock and get very less 
time in a day to rest.

Conclusion:  Female farm workers suff er from multiple WRMSD’s that are the consequences of 
occupational risk factors in agriculture including static posture, forward bending, heavy weight lifting, 
lack of ergonomic awareness etc. There is a need to increase awareness of MSD’s among women and 
associated risk factors.

Keywords- Work Related Musculo skeletal disorders (WRMSD’S), Farming, Ergonomics, Low Back 
Pain(LBP)
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INTRODUCTION

 In India agriculture human work force contributes 
substantially for crop production. A large portion of 
Indian  Population live in villages1. Woman is the 
backbone of agricultural work force but worldwide 
her hard work has mostly been unpaid. She does the 
most tedious and back-breaking tasks in agriculture, 
animal husbandry and homes2. 

There is a high prevalence of MSD’s among 
Farmers in India. Till date no study has been done 
assessing the prevalence and associated risk factors of 
WRMSD’s among female farmers in Haryana where  
most of the females are illiterate, have double double 
responsibilities of work at home and farming and are 
unaware of various risk factors which ultimately lead 
to WRMSD’s

 Because of the nature of farm work, farmers and 
farm workers are at particular risk of developing 
musculoskeletal disorders. WRMSD’S  aff ect workers 
in a wide variety of occupation and are the major 
causes of lost time from work, workers disability. 

DOI Number: 10.5958/0973-5674.2016.00066.6
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WRMSD’s usually occur when there is mismatch 
between requirements of the job and physical capacity 
of human body3.

Farming being a physically laborious occupation 
inevitably places farm workers at potential risk of 
MSD’S such as osteoarthritis of hip and knee, LBP, 
neck and upper limb complaints and hand arm 
vibration syndrome4.There are various risk factors 
related to farming activities which may contribute to 
the development of musculoskeletal disorders among 
farmers. Some of these occupational risk factors 
include static positioning, forward bending, heavy 
lifting, carrying, kneeling and vibration.

Musculoskeletal problems start as minor aches 
and pain, but when left unaddressed can result in 
serious injuries that can be permanently disabling. 
In addition, these painful injuries take long recovery 
periods and chances are that severely injured women 
may never be able to return to their jobs5. Farm women 
feel highly stressed during working season. Farm 
women lead a highly stressful life as they are involved 
in multiple roles- to make their life more comfortable 
and happier, health hazards by them may be reduced 
through proper training programmes, well designed 
hand tools and government intervention6.

Long hours of work, continuous a� ention, 
precision, and variety in work, extreme postures, 
poor nutrition and health apparently indicate that 
the farm women are under serious physical stress5. 
The aim of this research is to fi rst establish the 
prevalence of MSDs among female farmers in rural 
Haryana. Secondly, this study aims to identify the 
most commonly aff ected body regions and thirdly to 
evaluate whether is any association between years of 
working experience and severity of WRMSD’S. 

METHODOLOGY

This study was a cross sectional descriptive 
survey. The study was purposively done in Gurgaon 
District of Haryana. The sample was selected from 
6 high density population areas using multistage 
random sampling technique totaling to 231 farm 
women. The study was conducted from Dec 2014 to 
Feb 2015.Informed consent of the participants was 
also obtained before carrying out the study  and 
only those were willing to participate were included. 
Female farmers aged between 10 and 70years and 

able to read and understand the local dialect Hindi, 
with minimum of 6 months working experience 
were included in the present study. The women from 
small farmer’s family, who were involved in carrying 
out the jobs related to household, agriculture and 
care of live stock from last 5 years or more, were 
the sample. The Farmers with history of previous 
history of trauma to spine or who had known cardiac, 
neurological problems or unwilling participants were 
excluded from the study. Evaluation of MSD was 
done using NORDIC musculoskeletal questionnaire 
developed by Kourinka7.Personal interview method 
was used to collect information. In very explicit and 
simple terms respondents were asked if they had 
experienced any musculoskeletal discomfort in any 
of the joints in their body which prevented them 
from performing normal activity during the past 
12 months or for a short and temporary period of 7 
days. Additional information was also acquired on 
educational status, entry age of involvement in work 
and total amount of time spent per day in work of the 
respondents. Data was recorded on the assessment 
sheets and data collection forms. 

RESULTS

The study was conducted to fi nd the prevalence 
of musculoskeletal disorders in the  female farmers of 
the rural areas of Haryana. The descriptive statistical 
analysis of data on 231 female farmers, showed 
that the mean age was 37+8.09 .The average height 
and weight of the participants was 1.56+0.05 cms 
42.11+4.05 kgs respectively and average BMI  less 
than 18.5 indicating that most of the subjects were 
under wight.(Table 1 )

Table1- Physical characterstics of the 
respondents

Variables Mean+SD

AGE(YRS) 37+8.09

HEIGHT(M) 1.56+0.05

WEIGHT(KG) 42.11+4.05

BMI(KG/M2) <18.5

MSD’S among female farmers( which included 
both weekly and yearly prevalence.The study 
identifi ed 5 most common MSD’S among female 
farmers of rural Haryana.  
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The most commonly experienced musculoskeletal 
disorder was LBP ( 64.93%) followed by neck and arm 
pain(48.48%) , knee pain  (43.7%), wrist and hand pain 
(38.96%) and Hip &Thigh pain (21.06%). (Table2 )

Table 2-Body region wise analysis of prevalence 
of MSD’S-

Prevalence of 
MSD’s Response Frequency  age

NMQ response 
Lower Back

NO
YES

81
150

35.06
64.93

NMQ Response  
Neck

NO
YES

119
112

51.51
48.48

MNQ Response 
Knee

NO
YES

130
101

56.7
43.7

NMQ Response 
Shoulder

NO
YES

133
98

57.57
42.42

NMQ Response  
Wrist and Hand

NO
YES

141
90

61.03
38.96

NMQ Response Hip 
and Thigh

NO
YES

179
52

77.48
21.06

The participants mean years of working 
experience was 14 yrs+-7.27 years. A signifi cant 
positive association was observed between years of 
working experience and prevalence of WRMSD’s(X2=

0.308,P=0.000) (Table 3 )

Table-3- Correlation of years of working 
experience with WRMSD’S    

Years Pearson correlation coeffi  cient (r)

1 .123

4 .877

Background Information

Data reveals that majority,(25.51%) percent 
respondents were in the age group of 31-40 years. 
Majority of the respondents (73.59%) were illiterate 
with only 4.76% with a matric degree (Table 4&5)

Table-4 Age Range

VARIABLES females % age
Age range (yrs)
Less than 20 37 16.01
21-30 43 18.61
31-40 59 25.51
46-55 49 21.1
 Above 55 43 18.61

Table 5-Educational status

Illetrate 170 73.59

Primary education 60 21.64

matric 21 4.76

 Table 6- Entry level age of participants in 
diff erent activities

Age House hold 
work

Agriculture 
activities

Animal 
care 
activities

Below 10 
yrs 121(52.3%) 20(8.65%) 90(38.96%)

11-15 yrs 79(34.1%) 142(61.47%) 100(43.29%)

>15 yrs 31(13.41%) 69(29.8%) 41(17%)

Table 7-Time spent per day on rest and for 
work/day

Activities-House, 
Agriculture, Animal 
Care

Time spent in 
hours %age

8-10 hrs 11 8.65

10-12 hrs 28 20.77

12-14 hrs 140 60.60

>14 hrs 52 22.51

 Rest time

1-2 hrs 182 78.78

2-3 hrs 40 17.31

>3 hrs 11 4.76

Table 6 reveals that most of the women started 
their involvement in the household work at a very 
young age of less than 10 years(52.3%), and in 
agriculture work and animal care activities between 
the age group of 11-15 years (67.6%)and( 43.29%) 
respectively. Involving these young girls in any of the 
activity at a very early age is very detrimental to their 
health. 

Time Spent on Household, Agriculture and 
Animal Care Activities

 Table 7 reveals that majority of female in peak 
season could not spare more than 3-4 hours/day for 
household chores. In peak season majority, that is 
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60.60% women spent12-14 hrs/day on house hold, 
farm and animal care activities. Table7 also revealed 
that 78.78% of females were ge� ing only 1-2 hours 
per day as rest time. With only 4.76% females ge� ing 
more than 3 hours to rest. 

DISCUSSION

Pain due to musculoskeletal discomfort is a multi-
factorial phenomenon. It can aff ect almost all parts 
of body depending upon the physical movement 
characteristics and work setup. Present study has 
identifi ed six of the most common musculoskeletal 
disorders aff ecting the female farmers of the study 
area - LBP(64.93%), Neck  pain (48.48%), Knee pain 
(43.7%), shoulder pain (42.42%) and Wrist& Hand 
pain (38.96%) and Hip& Thigh pain(21.06%) (Table1). 
Reported percentage of discomfort in other body 
regions was found to be insignifi cant.

Meyers et al. (1995) stated that occupational 
MSDs might aff ect muscles, tendons, joints, nerves 
and related soft tissues anywhere in the body. The 
lower back and upper extremities, including the 
neck and shoulders, are the most common sites. 
Because repeated risk factor exposure of the same 
muscle, tendon, or region may result in injury and 
infl ammation to the aff ected area8.

Jyotsna et al. (2005) stated that during wheat 
harvesting activity from morning till evening 
women usually adapts squa� ing posture and they 
continue to work in this posture for long duration 
without adapting any other posture due to which 
they reported severe pain in lower back and knees9. 
About 28.33 % women had pain in knees. The pain 
in the knees and thighs besides poor nutrition is 
associated to covering long distance with head loads 
and extreme  postures like kneeling and squa� ing for 
long hours at home and farm5. 

Lifting of head loads is a kind of static work 
where in muscles of neck and spines in seven top 
most vertebrae of spinal cord are under continuous 
compression. The impact is gradually transferred to 
lower part of spinal column. The inactivity of muscles 
retards the blood supply to the area and causes 
deposition of waste resulting in pain extending to 
thoracic region and even lower body10.Some causes of 
back pain include poor posture, bad lifting, pushing 
and pulling techniques2.

The pain in neck and shoulders is directly 
related to lifting loads on head. There is hardly any 
agricultural activity except ploughing where women 
are not involved11. They perform all the activities like 
preparation of land, sowing, transplanting, watering, 
weeding, fertilizer application, pesticide spraying, 
harvesting, threshing, processing etc all these cause 
pain in neck and shoulder. Lifting, forceful action 
and load on back is the cause of pain in neck, 
shoulders and shoulder joints. The static relaxation 
during repetitive tasks and bending is also related to 
shoulder pain which is very frequent in household, 
live stock care and agricultural activities. According 
to Bridger (2008), static relaxation is cause of pain in 
neck and cause of degeneration of spine12. 

The occurrence of MSD among the agricultural 
workers might be related to the work posture, 
duration of jobs, and use of ill-fi � ed hand tools. Low 
back pain was the main problem during performing 
the diff erent rice cultivation tasks. It was important 
cause of sickness and absenteeism. Occupational 
hazards might cause permanent changes in the discs, 
apophyseal joint, ligaments and other structures of 
the musculoskeletal system. Due to poor economic 
condition the workers were deprived of proper 
nutrition and could not avail suitable treatment for 
diff erent health problems. Thus musculoskeletal 
disorders became intensifi ed1.

There is also evidence of association between a 
combination of risk factors; repeated or sustained 
exertions and elevated shoulder postures (>60 degrees 
of fl exion or abduction) and shoulder disorders2.

There was a strong positive correlation between 
years of working experience and presence of 
symptoms. The result is in accordance with the 
result of study by V.A Egwuonwu who concluded 
in his study on quarry workers that indicating that 
occurrence of symptoms is a function of exposure 
to risk factors of WRMSD’s during work task 
execution3.

The results of the data collected on the 
educational status, entry age in work, amount of time 
spent per day on work and rest time were similar 
with the results of study done by Nidhi Suthar on 
female farmers indicating that most of the female 
farmers in rural areas of  Haryana  are still illiterate 
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(73.59%) and are involved in house hold work(52.3%) 
and agriculture work(67.6%),animal care work at a 
very young age of 11-15 years5. Involving these young 
girls in any of the activity at a very early age is very 
detrimental to their health13. Starting of work at early 
age means more work years in life. In childhood, 
muscles and skeletal are comparatively weak. In rural 
areas the problem is more crucial as these girls do 
not get good nutrition. Children do work with adult 
equipment or perform tasks designed for adults who 
are larger and stronger14.

Due to lack of nutrition and knowledge of working 
procedure, the tasks lead to drudgery and these 
future women may face long term musculoskeletal 
problems. 

Data on time spent on household, agriculture 
and animal care activities in peak season is very 
momentous in understanding the work load of farm 
women. Girls may start to be active in family tasks 
since very early in life and may undertake activities 
that demand the physiological and physical skills of 
an adult in rural areas, young girls and adolescents 
have a double role. They often help with the home 
activities (e.g. cleaning, cooking, caring for smaller 
children etc) .They may also work in the family, farm, 
growing vegetables and raising small animals. MSD’s 
are the common cause of severe long term pain and 
physical disability15.

Some of the hazards of Occupational exposure 
in girls before conception can lead to problems 
like menstrual disorders, infertility and changes 
in genetic material15. Data also revealed that more 
than 70% of females were illiterate and with only 
5% of females had received education till matric. 
Thus there is a likelihood of high level of ignorance 
on correct ergonomically sound working techniques 
which might have contributed to high prevalence of 
MSD’S16.

CONCLUSION

 The results of the study showed that there is a 
disturbingly high prevalence of MSD’s among female 
farmers in rural Gurgaon, Haryana  which necessitates 
a serious response. Years of working experience, 
high task repletion, awkward posture, heavy weight 
lifting, poor work station design and working in static 
postures are the risk factors associated with MSD’s.  

Lack of education, involvement of women in India 
at a very young age in house hold and agricultural 
activities and ge� ing a very less time to rest especially 
during peak season might also be responsible for 
aggravating their problems. Managing MSD’s through 
Health services and addressing the modifi able risk 
factors through health promotion programmes will 
be an important step in addressing the high burden 
of illness imposed by MSD’S suff ered by the female 
farmers of rural Haryana.
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ABSTRACT

Background: Exercise is an incredibly important part of a healthy person’s life. Physical exercise 
requires rapid and complex physiological adaptation, particularly by the autonomic nervous system. 
Abdominal muscles have many important functions, including in breathing, coughing, sneezing, and 
maintaining posture. A large percent of the population has weak abdominal muscles.

Objectives: The purpose of this study is to examine the immediate eff ects of abdominal exercises on 
hemodynamic responses such as Blood pressure, Pulse rate and Mean arterial pressure in healthy 
young adults.

Methodology: 200 participants were recruited based on the inclusion and exclusion criteria. 
Demographic data were collected prior to the exercises. Outcome measurements such as Systolic 
and Diastolic blood pressure, Pulse rate and Mean arterial pressure of each participant was recorded 
before, during and after the performance of the abdominal exercises like Straight partial sit-up (SPSU), 
Oblique partial sit-up (OPSU) consisted of 3 sets of 15 repetitionsand Lying hip fl exion (LHF) consisted 
of three sets of 20 repetitions(10 repetitions each side) in lying down position.

Results: Statistically signifi cant diff erence was seen in mean SBP, PRwhile comparing between pre to 
during and pre to post exercises.Also there was statistically signifi cant diff erence seen in mean MAP 
comparing between pre to post exercises.Whereas in the mean DBP no signifi cant diff erence wasseen 
throughout the exercises.

Conclusion: Abdominal exercises would be clinically useful to determine thecardiac autonomic 
behavior. Thus, abdominal exercises can be used as a part of conditioning and rehabilitation purpose.

Keywords: Abdominal exercises, Systolic and diastolic blood pressure, Pulse rate, Mean arterial pressure.

INTRODUCTION

Exercise is the body’s most common physiologic 
stress, and it places major demands on the 
cardiopulmonary system.1Exercising regularly helps 
to tone one’s athletic skills by strengthening the 
muscles across the bodies, and also by enhancing 
the functioning of all internal organs. When the 
body engages in exercise training regularly, each 
of these physiologic systems undergoes specifi c 
adaptations that increase the body’s effi  ciency and 
capacity. Exercise training programs require changes 

in the neural cardiovascular and autonomic nervous 
system control that are unique to the person and their 
surroundings.2

Hemodynamics is an important part of 
cardiovascular physiology dealing with the forces the 
pump (the heart) has to develop to circulate 
blood through the cardiovascular system.3There are 
many circulatory changes that occur during exercise 
to supply the tremendous blood fl ow required by 
the muscles including the stimulatory eff ects on 
the circulation by the mass sympathetic discharge, 
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the increased arterial pressure and cardiac output. 
These cardiovascular responses could vary between 
children, adults, and elderly normal circulatory 
system.4

The abdominal muscles are Transverse 
abdominis, internal oblique abdominis, external 
oblique abdominis, and rectus abdominis. 
They are expiratory muscles, as well as trunk 
fl exors and rotators. The major function of the 
abdominal muscles in ventilation is to assist with 
forced expiration, by increasing intra-abdominal 
pressure.5Weak abdominal muscles are a cause of 
bad posture and may be a predisposing factor in 
chronic lower back pain6, whereas strong abdominal 
muscles contribute to the support and posture of 
the body.7, 8,9,10Abdominal exercises are an important 
part of treatment plans designed by orthopedic and 
general surgeons, gynecologists-obstetricians and 
physiotherapists. These exercises are also included 
in exercise programs aimed at physical fi tness for the 
population at large.11

The eff ect of abdominal exercises on cardiovascular 
parameters as a part used in rehabilitation and fi tness 
is largely unknown.12Hence, the aim of this study is to 
examine the immediate eff ects of abdominal exercises 
on cardiovascular parameters such as Blood pressure, 
Pulse rate andMean arterial pressure in healthy 
young adults.

METHODS

An experimental study design was chosen for this 
study. Data were collected from the diff erent Institute 
of KLEs University, Belagavi (Karnataka).

Participants: The study was conducted after 
the Ethical clearance that was obtained from 
Institutional review board. The purpose of the study 
was explained and a wri� en informed consent was 
obtained from all the participants. The participants 
were screened based on the inclusion and exclusion 
criteria. The inclusion criteria were: 1) Both Male and 
Female, 2) Age group 18-25 years, 3) Participants who 
are willing to participate in the study. The exclusion 
criteria were: 1) Individuals with high blood pressure, 
2) Individuals with cigare� e smoking, 3) Presence of 
cardiovascular disease, tumours, fractures, and bone 
disease, renal or hepatic diseases.

Procedure: Demographic data such as age, 
weight, height and BMI were collected prior to the 
exercises. Outcome measures such as systolic blood 
pressure, diastolic blood pressure, pulse rate and 
mean arterial pressure were measured at pre, during 
and post exercises. The abdominal exercises consisted 
of: 1) Straight partial sit-up (SPSU) (Figure1), 2) 
Oblique partial sit-up (OPSU) (Figure2), 3) Lying hip 
fl exion (LHF) (Figure3). The SPSU, OPSU consisted 
of three sets of 15 repetitions and LHF abdominal 
exercise consisted of three sets of 20 repetitions (10 
repetitions each side). One minute intervals were 
allowed between the sets and the exercises. The 
participants were asked to breath normally to avoid 
valsalva maneuver.13

Table 1: Demographic Data

Parameters Mean ± SD

Age 21.60 ± 0.130

Weight 53.56 ± 0.463

Height 154.28 ± 0.276

BMI 22.47 ± 0.164

Pre Exercise SBP 120.19 ± 0.204

Pre Exercise DBP 78.65 ± 0.242

Pre Exercise PR 71.66 ± 0.252

Pre Exercise MAP 92.50 ± 0.167

Table 2: Comparison between BMI with SBP, 
DBP, PR and MAP in pre, during and post exercises

Parameters r value p value

Pre exercise SBP 0.054 0.448

Pre exercise DBP 0.041 0.561

Pre exercise PR 0.209** 0.003

Pre exercise MAP 0.055 0.442

During exercise SBP 0.150* 0.034

During exercise DBP -0.034 0.632

During exercise PR 0.200** 0.005

During exercise MAP 0.034 0.637

Post exercise SBP 0.215** 0.002

Post exercise DBP 0.027 0.706

Post exercise PR 0.176* 0.013

Post exercise MAP 0.098 0.169

* (r value) Correlation is signifi cant at the 0.05 
level (Two-tailed).
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Figure 1: Straight partial sit-up (SPSU)

Figure 2: Oblique partial sit-up (UPSU)

Figure 3: Lying hip fl exion (LHF)

ANALYSIS

Statistical analysis was done using the statistic 
software SPSS version 20 in order to verify the results 
obtained. Statistical measures such as mean, standard 
deviation and other tests of signifi cance such as two 

** (r value) Correlation is signifi cant at the 0.01 level (Two-tailed).

Table 3: Comparison of SBP, DBP, PR and MAP between pre, during and post exercises

Parameters Pre exercise During exercise Post exercise pvalues # pvalues@

SBP 120.19±2.88 122.34±2.75 125.37±3.67 <0.01 <0.01

DBP 78.65±3.43 78.61±3.46 79.15±2.80 >0.05 >0.05

PR 71.66±3.57 75.81±5.25 80.14±6.66 <0.01 <0.01

MAP 92.50±2.36 93.07±2.75 94.24±3.18 >0.05 <0.01

pvalues were obtained after comparing pre with during- #, pre with post - @. Dunne�  test was used for data 
analysis.

tailed test and Dunne�  test were used to analysis 
of data. Two tailed test was used to compare age, 
weight, Body Mass Index (BMI) and Dunne�  test was 
used to analyze SBP, DBP, PR and MAP between pre, 
during and post exercises. 

RESULTS

200 participants were participated in the study. 
The demographic data of the participants is presented 
in (Table1). The average age of the participants was 
21.60 ± 0.130 years, weight 53.56 ± 0.463 (Kg), height 
154.28 ± 0.276 (cm), BMI 22.47 ± 0.164, and pre exercises 
SBP was 120.19 ± 0.204(mmHg), DBP 78.65 ± 0.242, PR 
71.66 ± 0.252 (bpm), MAP92.50 ± 0.167(mmHg).

(Table2) The BMI was analyzed in the study 
participants with the SBP, DBP, PR, and MAP between 
pre, during, and post exercises. There was statistically 
signifi cant diff erence seen in the participants between 
pre exercises PR (0.209), during exercises SBP and PR 
(0.150, 0.200), Post exercises SBP and PR were (0.215, 
0.176) respectively. 

 (Table3) The mean SBP between pre, during 
and post exercises were 120.19±2.88, 122.34±2.75 
and 125.37±3.67 respectively with p value <0.01. 
There was statistically signifi cant diff erence seen 
while comparing between pre-during and pre-post 
exercises in the participants.

The mean DBP between pre, during and post 
exercises were 78.65±3.43, 78.61±3.46 and 79.15±2.80 
respectivelywith p value >0.05. There was no 
statistically diff erence seen in the pre- during and 
pre-post exercises.

The mean PR between pre, during and post 
exercises were 71.66±3.57, 75.81±5.25 and 80.14±6.66 
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respectively with p value <0.01. There was statistically 
signifi cant diff erence seen while comparing between 
pre, during and post exercises.The mean MAP 
between pre, during and post exercises were 
92.50±2.36, 93.07±2.75 and 94.24±3.18 with p value 
>0.05and <0.01 respectively. There was no statistically 
signifi cant diff erence seen during exercises whereas 
statistically signifi cant diff erence seen in post 
exercises in participants.

DISCUSSION

The present experimental study was conducted 
to studythe immediate eff ects of abdominal exercises 
on cardiovascular parameters such as Blood pressure, 
Pulse rate and Mean arterial pressure in healthy 
young adults. 

A study done on autonomic functions in 
underweight and overweight young adults males. 
The study results showed that the mean change in BP 
on standing were higher in overweight subjects.14A 
study conducted to see hypertension, and the eff ect 
of graded exercise on Blood pressure (BP), in obese 
nonathletic young medical students with Body Mass 
Index (BMI) greater than 30. 18-22 years old males 
and females were recruited in this study. The study 
reveals a positive direct correlation between obesity 
and BP. Marked increases in systolic blood pressure 
(SBP), diastolic blood pressure (DBP), mean arterial 
pressure (MAP), time of return (RT) were observed in 
the obese individuals compared to control at all levels 
of graded exercise with the highest rises seen during 
severe exercise.15 Similarly, in the present study, BMI 
were compared with the parameters. There was 
signifi cant diff erence seen in between pre exercises 
PR, during and post exercise SBP, PR.

A study was conducted to compare cardiovascular 
response to exercise in terms of functional abilities 
in young normal weight and overweight students 
of M.B.B.S.16Findings of this study correlates with 
the present study were BMI compared with the 
hemodynamic responses it was found that there was 
a statistically signifi cant diff erence between normal 
weight and overweight subjects when the parameters 
were compared. 

Previous studies have assessed blood pressure 
and autonomic responses during acute and chronic 
resistance training; also there are very few studies that 

have assessed the cardiovascular responses during 
specifi c resistance exercises used for conditioning 
and rehabilitation purposes.

The abdominal exercises like Straight Partial 
Sit up (SPSU) and Oblique Partial Sit up (OPSU) 
and lying hip fl exion (LHF) are commonly used in 
abdominal strengthening exercises protocol and 
clinical importance to determine the eff ects on 
cardiovascular system.13

A study conducted to compare the blood pressure 
(BP) as well as the autonomic responses during 
diff erent types of abdominal exercises. In healthy 
subjects, abdominal exercises at low-to-moderate 
intensities induced small increases in BP13Similarly 
to the fi ndings of above study results’ the present 
study showed signifi cant change in the systolic blood 
pressure throughout the exercises.

A study was conducted on cardiovascular 
responses viz. systolic and diastolic blood pressure 
and pulse rate were evaluated in following muscular 
exercises for abdominal wall strengthening. Trunk 
curl exercise and leg raising exercise were selected 
for this purpose. Trunk curl exercise and leg raising 
exercise were selected for this purpose. A signifi cant 
increase in systolic and diastolic blood pressure and 
pulse rate was observed following these exercises.37

Findings of this study correlates with the present 
study were abdominal exercises in the healthy 
young adults showed signifi cant changes seen in 
systolic blood pressure and pulse rate whereas the 
present study did not observed signifi cant changes 
in DBP values throughout the abdominal exercises in 
healthy young adults. The possible mechanisms are 
responsible for DBP response during the abdominal 
exercises, the isometric component, which depends 
upon exercise intensity, was insuffi  cient to promote a 
signifi cant increase in DBP and most likely mechanism 
responsible for the DBP response is the fact that 
the measurements were performed immediately 
during and after the abdominal exercises. The study 
was conducted to evaluate the BP response after 
inversion abdominal exercise.17They reported that a 
signifi cantly greater increase in BP, but comparison 
to the present study is made diffi  cult by the specifi c 
methodology and position of the inverted subjects. 

The study illuminates the variableness on arterial 
blood pressure and heart rate in response to exercise. 



158      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      159

The present investigation exhibits that stress induces 
signifi cant changes on systolic blood pressure, 
diastolic blood pressure, mean arterial pressure and 
heart rate.18 Results of this above study correlates 
with the fi nding in the hemodynamic response in the 
abdominal exercises of the present study.

Limitations: First, the long term follow up was 
not done. Second, the other outcome parameters like 
rate pressure product and SpO2 were not measured.

Conclusion: Abdominal exercises would be 
clinically useful to determine thecardiac autonomic 
behavior. Thus, abdominal exercises can be used as a 
part of conditioning and rehabilitation purpose.

Future scope of the study: Future studies can be 
conducted to see the long term eff ects of exercises, 
the studies can be conducted for patient group like 
hypertension, COPD.Outcome parameter like MET in 
relation to diff erent positions can be studied, and the 
eff ects can be seen in the various positions like si� ing 
and standing.
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ABSTRACT

Scope: Physiotherapist often fi nd themselves in a fi x when it comes to choosing the most eff ective 
practice strategies needed when helping a patient learn a functional task.

Objective: Although there are a variety of practice strategies available, this study has been undertaken 
to evaluate the eff ect of mental practice and part/whole practice for be� er and eff ective motor 
learning.

Method: 18 healthy subjects aged 20 to 30 who never used Chinese chopstick to eat were selected and 
randomly assigned to two groups of nine subject each. Subjects in Group 1 were given mental practice 
while group 2 received part/whole practice for 20 minutes, every day, for a week for developing skill 
acquisition in the form of using Chinese chop sticks for eating. A week’s washout period was given 
before both groups switched task, performing for the same time duration.

Results: Both the practices found to be equally benefi cial when tested separately within or between 
subjects for skill acquisition at p>0.5.Overall diff erences between the subjects show promising eff ect 
when both the practices are superimposed one over the other at p<0.5.

Conclusion: Both practices have about the same degree of eff ectiveness when used on its own. There 
is an increase in eff ectiveness when both practices are combined, however mental practice should be 
used prior to part/whole practice.

Keywords: - Motor control, Practice, Skill Acquisition.
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INTRODUCTION

Physiotherapist plays a crucial role in teaching 
motor skills to their clients during rehabilitation. 
These motor skills may either be a skill needed to 
be relearned or needed as a modifi cation of lifestyle 
after certain trauma, handicap, or disability. Skill 
acquisition is part and parcel of motor learning. It 
refers to the process used to learn or acquire a new 
skill. Motor learning is the study of acquisition and/or 
modifi cation of movement. It involves learning new 

strategies for sensing as well as moving. It emerges 
from a complex of perception, cognition, and action 
processes1.

Motor learning is an important component for 
skill development. Motor learning has been described 
as a set of processes associated with practice or 
experience leading to relatively permanent changes 
in in the capability for producing skilled action. Skill 
development occurs due to engrams. Engrams or 
long term memory traces are laid down over the years 
as macromolecular changes in neurons and structural 
changes in synapse throughout the cerebral cortex1. 
These forms the basis of learning at an intellectual 
level and of skill acquired through practice1.

 Mental practice might be a signifi cantly 
important tool in assistance for rapid learning of a 
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STUDY PROCEDURE/DESIGN

FIGURE 1 : One group pre-test post-test cross over repeated measure design3

motor task. Mental practice may just be an eff ective 
way to a� ain a skill without being at the expense of 
using a signifi cant amount of energy. On the other 
hand, there are various studies available that suggest 
that part/whole practice would be a more eff ective 
tool in learning a motor skill. Still, others have found 
that mental practice as well as part/whole practice 
combined may be eff ective.  

Mental practice is a practice strategy in which 
performance of the motor task is imagined or 
visualized without overt physical practice whereas 
part/whole practice is when component parts of a 

task are practiced before the practice of the whole 
task. Shumway-cook. A & Woollaco� . M.H(2007) 
described part/whole practice as “task analysis”,  the 
process of identifying the components of a skill or 
movement and then ordering them into sequence.

MATERIAL & METHODS

18 Normal healthy university students aged 
between 20 to 30 years who never used Chinese 
chopsticks were selected and divided in to two 
groups of 9 subjects each using random sampling. 

The 18 samples are chosen randomly on which 
task they would be performing fi rst, 9 subjects for 
each task. A pre-test measurement of movement 
time is taken. The subjects are then ask to perform 
the tasks. 

OUTCOME MEASURES

The primary outcome measure used during 
the study was movement time. The subjects were 
required to move 10 small objects easily picked up 
by chopsticks from point A to point B with a distance 
of 20 CM. They were then evaluated based on the 
amount of time taken to complete the task

The subjects performing mental practice are given 
a diagram of instructions on the proper biomechanics 
of the task and are asked to imagine themselves 
performing the task without physical application 
whereas the part/whole subjects are taught step by 
step the proper biomechanics of the task. The subjects 

practice the eating technique for 20 minutes4, every 
day for 1 week4. At the end of the 1 week, a post test 
measurement using movement time. A washout 
period of 1 week5, 6 is then applied.

At the end of the washout period, a second pre-
test measurement is taken and the same subjects 
crossover to other method of practice. The subjects 
that performed mental practice will now perform 
part/whole practice and vice versa. The task is once 
again performed 20 minutes, every day for 1 week. At 
the end of one week, a second post-test measurement 
using movement time is taken. All data collected is 
then analysed for its results.

DATA ANALYSES

An independent t-test was used to evaluate the 
diff erence between both interventions.  A dependent 
t-test was used to evaluate the diff erences within the 
group. A two way repeated ANOVA was used to 
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Figure 2 Overall comparisons between both groups

evaluate the population characteristics between the 
groups.

FINDINGS & DISCUSSION

Our study results show that the skill acquisition 
by our subjects who underwent mental practice and 
part/whole practice before/after crossover did not 
show any diff erence in skill acquisition (Table-2). We 
didn’t fi nd either of the practice technique superior in 
enhancing the skill acquisition. Similar fi ndings have 
been found in a study by Santos-Couto-Paz et al7. 
This fi nding may indicate there is no diff erence in the 
eff ectiveness between mental practice and part/whole 
practice.

Our study shows both mental and part/whole 
practice tend to improve the skill acquisition in its 
own rank when tested separately (Table-2). So any 
one of the practice technique can be utilized for 
enhancing skill acquisition in normal subjects as well 
as during rehabilitation. We think that this result is 

in accordance with similar results described by Lim 
& Lippman8, Müller et al9, Park4 and Grabherr et al11

indicating that part/whole practice is eff ective by 
itself during skill acquisition but is enhanced by the 
use of mental practice.

Overall diff erence between the part/whole and 
mental practice found there is signifi cant diff erence 
between both the groups on repeated measures 
(Table-3). This fi ndings may also indicate that part/
whole practice has promising eff ectiveness on its 
own but gains benefi ts when combined with mental 
practice, used prior to part/whole practice. Mental 
practice on its own also provides good results during 
skill acquisition but benefi ts are lesser compared to 
part/whole practice.

Table 1 Demographic data

AGE 25.05 ± 1.16

GENDER 1.88 ± 0.32

Table 2: Performance of mental practice and part/whole practice by both groups

Mean SD P-value CI

BEFORE 
CROSSOVER

Mental practice

[group 1]

Pre-test score
1919 6.8926.892

 t (16) = 2.0924, 
p > .05.

[0.2807, 14.1638]

Post test score
20.77820.778 9.51029.5102

Part /whole 
practice

[group 2]

Pre-test score
21.44421.444 15.97715.977

Post test score
13.55613.556 4.09614.0961

AFTER CROSS 
OVER

Mental practice

[group 2]

Pre-test score
14.55614.556 6.52136.5213

t (16) = 

-0.1542, p > .05. [-4.014, 4.6807]

Post test score
13.222 5.1424

Part /whole 
practice
[group 1]

Pre-test score
17.778 7.5792

Post test score
12.889 3.9511

Table 3: Overall comparisons between both groups

GROUP 
1

Overall 
Diff erences

F- 
statistics

Critical 
value

P- 
value

Mental 
practice

17 ± 8.374

5.845 4.4513 P<0.05

Part/
whole 
practice

GROUP 
2

Mental 
practice

13.22 ± 
3.919

Part/
whole 
practice
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CONCLUSION

The fi ndings of this study shows that subjects who 
had undergone mental practice prior to part/whole 
practice increased their accuracy while performing 
the task whereas those who had undergone part/
whole practice prior to mental practice showed 
no signifi cant improvement on their rate of skill 
acquisition. 

When both practices where compared before and 
after the washout period there were no signifi cant 
diff erences found during the performance of the task 
leading us to believe there is not much diff erences in 
the eff ectiveness of both practices when performed 
alone.

Though part/whole practice as well as mental 
practice is eff ective alone without any combination, 
part/whole practice being more so, the study shows 
that there are more benefi ts as well as an increase in 
the rate of skill acquisition when both are combined 
in an a� empt to perform a task.
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ABSTRACT

Background and purpose of study: The Upper Extremity is vital to activities of daily living (ADL) 
and Impairments of the upper limb can compromise participation in many of these essential and 
meaningful tasks.2 Hand motor impairment is especially common and contributes enormously to the 
ensuing disability.3 The purpose of this study is to investigate whether the effi  ciency of motor learning 
by grip force adjusting task is transferred from the dominant to the non dominant hand in patients 
with stroke, so that training program of such types can be devised for stroke patient for ge� ing be� er 
patient outcomes.

Study design:  pretest-pos� est experimental design

Subjects:  26 subjects from HAHC Hospital,Jamia Hamdard,New Delhi.

Methods: All subjects were divided into 3 groups each group was asked to press a grip force measurer 
with force that the subjects perceive to be 20% of the maximum force.

Measurement:  Hand held dynamometer

Results:  The results of the study show that there is no statistically signifi cant diff erence between the 
three groups though some clinical improvement was seen between the groups.

Conclusion: The results of our study were not statistically signifi cant.Hence, our Null Hypothesis- 
“Grip force adjusting task (20% of the maximum force) given to dominant hand has no eff ect on 
learning of grip force adjusting task, in non dominant hand in patients with stroke,” Holds True

Keywords – Inter manual transfer, Grip force adjusting, Motor learning. 

INTRODUCTION

 More recently it has been estimated that 12% of 
all strokes occur in those less than 40 years.1 Previous 
stroke is a major risk factor for stroke for those aged 
more than 65 years.1

In South East Asia alone, where India comprises 
81% of the population, 6.36 million Disability 
Adjusted Life-Years  (DALYs)  are estimated to be lost 
due to Stroke.1 Risk factors for stroke among Indian 
population is due to Increased Life Expectancy, 
Lifestyle- by shift in food consumption, Less physical 
activities, Raised Living Standards by  urban elite 
who adopt Western lifestyle.1 Hypertension (40%),

Alcoholism (35%), Smoking (28%) and 
Hyperlipidemia (17%) are the commonest causes 
of stroke among the elderly , Smoking, Alcoholism, 
Increased BMI, Diabetes and Hypertension are 
signifi cantly associated with Strokes among young 
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people.1 The Upper Extremity is vital to activities 
of daily living (ADL) and Impairments of the upper 
limb can compromise participation in many of 
these essential and meaningful tasks.2 Persons with 
stroke have identifi ed the return of upper extremity 
function as an important goal (Bohannon et al.,1988).2 
Knowledge of upper limb impairment and its 
relationship to ADL and health related quality of 
life (QOL) is necessary in order for clinicians to plan 
eff ective and effi  cient rehabilitation.2

Hand motor impairment is especially common 
and contributes enormously to the ensuing disability.3 
Hand motor impairment, in the production of 
fi nger movements and fi ngertip forces, after Stroke 
is a defi cit in motor execution, resulting from 
weakness, spasticity, and abnormal coactivation of 
muscle groups during isolated movements (muscle 
synergies), a defi cit in higher-order processes, such 
as motor planning and motor learning which lead to 
poorly formed sensorimotor associations or internal 
representations that lead to impaired motor control.3 
The human motor system has the capacity to learn 
through practice and experience. Motor learning 
is loosely defi ned term that encompasses motor 
adaptation, skill acquisition, and decision-making.4

Motor learning is of two types: Motor adaptation 
and Skill learning (Shadmehr and Wise, 2005; 
Krakauer and Mazzoni, 2011; Wolpert et al., 2011)4

Motor adaptation: The motor system respond 
to altered environmental condition to regain a 
former level of performance in the new se� ing or the 
learning of a new relationship between well-learned 
movements and a new spatial goal (Krakauer 2009).4

Skill learning: It involves acquiring new pa� erns 
of muscle activation and achieving a higher level of 
performance by reducing errors without a reduction 
in movement speed or the ability to achieve an 
environmental goal with maximum certainty and 
minimal expenditure of energy and time (Schmidt 
and Lee, 2005).4

Intermanual transfer of training is observed in 
instances in which people practice a given motor 
task with one of their body segments and the 
performance in the contra-lateral homologous limb is 
improved without its direct involvement in the task 
acquisition.5

The study done by the Logan and Lockhart, have 
reported that the extensor muscle strength of the 
trained knee is transferred to the extensor of the other 
untrained knee.9 In fact in the area of physical therapy, 
cross-over muscle reinforcement is occasionally 
performed by carrying out muscle strength training 
on the muscles of the other leg instead of the target 
muscles of training.6

The study  done by Imamizu and Shimojo (1995)7

had  two groups of subjects who practiced an aiming 
task under rotated visual feedback with their right or 
left hand, using movement time to reach the target 
as the criterion of performance. After acquisition, the 
subjects performed the same task with the opposite 
hand. The results showed that intermanual transfer 
was nearly perfect in both directions.

Satoru Kai PT et al studied the eff ect of motor 
learning of a grip force-retaining task with the 
dominant hand on the transfer of that learning to the 
non- dominant hand. They found that there was a 
strong relationship between the groups with highly 
effi  cient motor learning and the grip force between 
the dominant to non-dominant hand.8

All the above stated studies on Intermanual 
transfers were done on Normal subjects. No such 
studies were found on Stroke Patients.

So the purpose of this study was to clarify whether 
or not the eff ect of motor learning from the dominant 
to non-dominant hand using a grip force retaining 
task is gained in patients with subacute Stroke.

METHODS

Study design:  Pre-test and post- test experimental 
design. Experimental group-Unaff ected Hand then 
aff ected hand.

 Method of assigning subjects: The study 
protocol was approved by the Institutional  Ethical 
Commi� ee, Jamia Hamdard, New Delhi-62.

 The  total number of subjects was 30 and all 
subjects recruited from the HAHCH,Jamia Hamdard, 
New Delhi, on the basis of inclusion and exclusion 
criteria.

Inclusion criteria: i) Rt handed dominance 
Patients  having left hemiparesis ,consequence of fi rst 
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episode of stroke, with duration between 3-6 months, 
ii)both male/female,iii)age between 45-65 yrs, iv)must 
be able to understand & follow commands (Mini 
Mental State score >=24),v)Muscle tone:Modifi ed 
Ashworth Scale score in the aff ected hand(1-2),vi)In 
3-4 stages on Brunnstorm stages of motor recovery.

Exclusion criteria: i)Recurrent CVA ,ii)Any 
musculoskeletal condition leading to pain, stiff ness 
or deformity in upper limbs such as fractures, 
dislocations, severe arthritis, iii) Sensory aphasia, iv) 
patient with sensory loss .

Independent variables: grip force adjusting task 
(20% of the maximus force) given to the dominant 
hand.

Dependent variable: grip force adjusting task 
measured in non-dominant (aff ected) hand during 
retension test.

The method of selection of subjects was sample 
of convenience. Out of 30 only 26 participated in our 
study, as 4 dropped out  due to their personal reasons. 
Then all subjects were assigned into three groups on 
the basis of inclusion and exclusion criteria. All the 
subjects were assessed prior to Grip force adjusting 
task. The pre-test and post-test measurements were 
taken for each subject.

The measurements were taken from a Hand Held 
Dynamometer.

Protocol and Procedure: A sample of convenience 
of 30 subjects was selected on the basis of inclusion & 
exclusion criteria.4 were drop outs.

All the selected subjects were made to sign the 
informed consent.

All subjects were assessed in detail for sensory 
and motor defi cits.

All subjects were assessed for hand dominance 

 Subjects were divided into 3 groups based on 
frequency of KR i.e. 2 times, 5 times, and every time 
and they were called the 2 time, 5-time, and every 
time KR groups.

Positioning of Subject: Subjects were in a standing 
position on a fl at fl oor with shoulder in position, 
placed four fi ngers on the grip force measurer. 

Measurement:  Subjects started to grip after a 
signal from the examiner. 

Maximum grip force of each hand was noted 
twice and the value used is the maximum value.

Initial test: Each subject was asked to press the 
grip measurer 5 times each for both hands to what 
they think as 20 % of their maximum grip force.

Motor learning task: Each subject was taught a 
motor learning task in 30 trails with the right hand.

The task was to press a grip force measurer 
(hand held dynamometer) with a force that the 
subjects perceive to be 20 % of the maximum force , 
using palm side of the four fi ngers, and to retain an 
isometric contraction for 3 seconds

Frequency of KR: The tester was orally instructing 
the subjects according to the KR frequency or the KR 
group. 

Retention test: Retention test was performed with 
both hands at 1 min, 5min, 1 day, and 1 week after 
end of the practice 

All data were recorded in the Data Collection 
Sheet.

Data Analysis:  The data analysis was performed 
by a statistician using scientifi c software package for 
social sciences (version 16.0, SPSS, Chicago, IL, USA). 
Descriptive variables are expressed as mean±SD. 
Variables are 

Pre Rt , Lt (PRERT, PRELT)

 post1MinRt (RT1M), 1MinLt (LT1M),

5MinRt (RT5M), 5Min Lt (LT5M),

1Day Rt (RT1D), 1DayLt (LT1D), 

1Week Rt (RT1W), 1Week Lt (LT1W). 

2Time KR, 5Time KR, Every Time KR for three 
groups. In three groups measurement were taken 
after Grip force adjusting task (20% of the maximum 
force) given to dominant hand from Hand-held 
Dynamometer. ANOVA test was used for evaluation 
of signifi cance of diff erence between groups. The F 
value of > 1.99 was found to be signifi cant.
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RESULT

ANOVA-test was used to compare diff erence 
between the groups of Lt hemiparesis.

The main Results showed that there is no 
signifi cant diff erences between the three groups as 
the F value is <1.99.

On comparison between means of Grp1 with 
Grp2, there is no signifi cant diff erence of means 
between the two groups. (Graph 1)

On comparison between means of Grp1 with 
Grp3, there is no signifi cant diff erence of means 
between the two groups. (Graph 2)

On comparison between means of Grp2 with 
Grp3, there is no signifi cant diff erence of means 
between the two groups. (Graph 3)

DISCUSSION

 The Results of the study show that there is no 
signifi cant diff erences between the three groups ( F 
value is <1.99). But there was clinical improvement 
observed in between the Grp1 and Grp2 (Graph 1) 
i.e.

 Mean of RT1M of Grp1 was greater than Mean 
of Grp2.

 Mean of the LT1M of Grp1 was greater than 
Mean of Grp2. 

Mean of the RT5M of Grp1 > The Mean of Grp2.

 Mean of the RT1D of Grp1  > The Mean of Grp2.

 Mean of the LT1D of Grp1 > The Mean of   Grp2. 

The mean of the RT1W of Grp1 > Mean of Grp2. 

However, the comparison between the mean 
of Grp1 and Grp3(Graph 2) showed clinical 
improvement in mean as the RT1M of Grp1 > The 
Mean of Grp3. 

Mean of the RT5M of Grp1 > The Mean of Grp3. 

Mean of the RT1D of Grp1 > the Mean of Grp3. 
The comparison between the Grp2 with Grp3 (Graph 
3) showed the clinical improvement in the Mean of 
RT1M of Grp3 was > The Mean of Grp2. 

Mean of Grp3 of LT1M was > The Mean of Grp2. 

Mean of Grp3 of RT5M > the Mean of Grp2.  Mean 
of Grp3 LT5M was > The Mean of Grp2. Mean of Grp3 
of RT1D was > The Mean of Grp2.

 Mean of Grp3 of LT1D was > The Mean of Grp2. 

Mean of Grp3 of RT1W was > The Mean of Grp2. 

Mean of Grp3 of LT1W > The Mean of Grp2. 

Satoru Kai et al, 2005 studied on Intermanual 
Transfer of Eff ects of Motor Learning from the 
Dominant to Non-Dominant Hand using Grip Force 
Retaining Task in Normal Subjects.  That study 
showed that the 2-time, 3-time, 5-time, and every time 
KR groups had signifi cant diff erences compared with 
the initial test and each retention test. These results 
demonstrate learning, retention ability and high 
interaction groups suggests effi  cient intermanual 
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transfer from dominant to-non dominant hand in 
Normal Subjects.8

Hitoshi Maruyama et al, 2001,6 studied the 
relationship between bilateral transfer and the eff ect 
of motor learning schedule was investigated using 
a palm force-retaining task. Thirty-three normal 
subjects were taken, and all were Right handed they 
were   randomly divided into 2 groups  and each 
group was subjected to a separate practice schedule. 
The task was to generate and retain a force of 400g 
using the right index fi nger for pressure. one group 
was set as a massed practice group (MP Group) and 
the other was distributed practice group (DP Group). 
The results showed the distributed practice group 
had a higher learning-retention ability. This suggests 
that the practice schedule aff ects the eff ect on the non-
practiced side as well.

 All the above studies were done on normal 
subjects, whereas our study was done on patients 
with stroke. Moreover some clinical improvement 
in Grp1 with Grp2, Grp1 with Grp3, and Grp2 with 
Grp3 parameters was obtained in our study, which 
even though statistically did not reach signifi cance 
but some improvement eff ect of intermanual transfer 
was seen in our subjects. In our study grip force 
adjusting task of 20% of maximum grip force was 
taken, that may be one of the reasons that our results 
were not signifi cant. 

FUTURE RESEARCH

 Future studies should be done on more number of 
subjects. In our study grip force adjusting task of 20% 
of the maximum force was taken. In future studies 
40% - 50% of the maximum force can be taken. Also 
increase in the number of trails during motor learning 
task  may be considered in future .Also future studies 
may be done on Lt hand dominant subjects or  patients 
with recurrent Strokes,  hemisensory loss, acute and 
chronic stroke  or with young Stroke.

LIMITATION OF STUDY

No of subjects tested were small, maybe a 
bigger number would reveal signifi cant results. .The 
instrument Hand Held-Dynamometer is not able to 
read value in the decimal form.

RELEVANCE TO CLINICAL PRACTICE

The results of our study did not show statistical 
signifi cance but some clinical improvement was 
seen between the groups. So, intermanual tasks t 
may be used as an Adjunct to The Other Facilitation 
Approaches in patients with stroke. 

Instrumentation: Hand held dynamometer

CONCLUSION

we conclude that our experimental hypothesis- 
“Grip force adjusting task (20% of the maximum 
force) given to dominant hand results in learning of 
grip force adjusting task in non dominant hand in  
patients with stroke,” Does Not Hold true ,instead 
our Null Hypothesis- “Grip force adjusting task (20% 
of the maximum force) given to dominant hand has no 
eff ect on learning of grip force adjusting task in non 
dominant hand in patients with stroke,” HoldsTrue.
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ABSTRACT

Objective: Determine the eff ect of diff erent shoulder position on grip strength measurement in healthy 
subjects

Background: Grip strength is one of the hand functions which should be evaluated in every hand 
disability. it is widely accepted that grip strength provide an objective index of the functional integrity 
of the upper extremity. Grip strength is commonly used to evaluate the integrated performance of 
muscles by determining maximal grip force that can be produce in one muscular contraction.

Methods: Grip strength in 5 diff erent positions of shoulder fl exion with elbow extension was measured 
with the help of hand held dynamometer. 100 healthy subjects were included (50 males and 50 
females). 

Data Analysis: Data analysis was done using spss 17.0 version software. Repeated measure ANOVA 
was done to know the eff ect of diff erent positions on grip strength. 

Results: Statistical analysis shows the  Mean value of grip strength, in  0 0 shoulder fl exion is (29.2),450

shoulder fl exion is( 27.31),900 shoulder fl exion  (28),135 0  shoulder fl exion is(27.7),180 0  shoulder 
fl exion is(28.87).  ANOVA was performed within subject the result showed F value(.495), signifi cant 
value is.(,740).  The result shows signifi cant diff erences in grip strength regarding with various position 
of shoulder in fl exion.

Conclusion: The study concluded that grip strength is high in 0 0 shoulder fl exion than the 180 0

shoulder fl exion.

Keywords: Grip strength, shoulder fl exion, handheld dynamometer.

INTRODUCTION

Grip strength is one of the components to be 
considered in the examination of hand function. Grip 
strength is commonly used to evaluate the integrated 
performance of muscles by determining maximal 
grip force that can be produced in one muscular 
contraction.

Grip strength is one of the hand functions 
which should be evaluated in every hand disability 
it is widely accepted that grip strength provide an 
objective index of the functional integrity of the upper 
extremity.

Often over looked or taken for granted the 
strength of once grip plays a key role in injury 
prevention and overall strength developed. Grip 

strength is co-related with upper extremity function, 
overall strength, biological growth and the amount of 
protein reserves in body.

The grip strength is taken as mean of three 
successive readings. However in a clinical se� ing 
three are number of reasons why it may be impossible 
to follow standardized testing procedures, such as 
patient inability to tolerate an upright position or 
presence of contractures in upper extremity joints.

Grip strength is one of the many components 
tested evaluating hand function. It also provides an 
objective index of the functional integrity of the upper 
extremity. 

Measurement on grip strength is also an 
important component of hand rehabilitation as it is a 
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measure of the eff ectiveness of therapy.

 The American society of hand therapist advocate 
estimation of grip strength with the elbow fl exed at 
900 with this subject in the si� ing position.

Grip strength is the integrated performance of 
muscle that can produce in one muscular contraction 
(NWUGA-1975).

Alternative  test positions He founded the grip 
strength scores were higher with the elbow positions
in 90 0 fl exion as compared with when the elbow was 
positioned in full extension  [Mathiowe�  et al (1992)]

He found no signifi cance diff erence in grip 
strength will test angle of 0 0 and 150 ulnar deviation 
00 nd 150 wrist extension and any combinations of 
these positions [16]

Elizabeth studied further to know eff ect of 
diff erent positions of elbow on grip strength and 
found increasing angle and elbow producing least 
grip strength and thereby proving that elbow has 
eff ect on grip strength.[ Elizabeth et. al.]

Examined the eff ect of three body positions 
on grip strength standing, si� ing and supine with 
the elbow joint held in full extension in each test 
positions. He found that grip strength was strongest 
with the subject in the standing position. [8]

American society of hand therapist suggested 
a standardized testing protocol in which subject is 
seated with the shoulder adducted and neutrally 
rotated. the elbow fl exed at 90 0,and the forearm 
and wrist in neutral position with the use of jamar 
dynamometer as mean the second handle position.[ 
American society of hand therapist]

Kraft and Detels found no signifi cant diff erence 
with the wrist positioned at 0 0, 15 0, and 30 0

extensions. Both studies found grip strength to be 
signifi cantly less at 15 0 of palmar fl exion. [11] This 
study investigated the eff ect of shoulder position 
on grip strength 80 men and 80 women a jamar 
dynamometer was used to measure the grip strength 
in four test positions.[ Sucy et al (1993)]

Studied the eff ect of diff erent positions of elbow 
and shoulder on grip strength they advocated four 
hand strength tests consisted of three positions in 
which the elbow was maintained in full extension 

combined with varying degree of shoulder fl exion 
and one position in which elbow was fl exed in 90 0. 
[12]

Anthropometric and performance variable 
discriminating elite American junior men weight 
hilters journal of strength and conditioning 
research[5]

Grip strength is in relation to over all strength 
and functional capacity in very old and oldest old 
females. the Haworth press inc [6]

 Relationship of muscles strength of back and 
upper extremity with level of physical activity in 
health women. [14)]

Grip strength is commonly used to evaluate the 
integrated performance of muscles by determining 
maximal grip force that can be produced in one 
muscular contraction.

The purpose of the study was to determine the 
eff ect of diff erent shoulder positions on grip strength 
measurement in healthy individual.

IMPORTANCE OF THE STUDY

The grip strength measures were found to vary 
with diff erent shoulder positions interpretation of 
this information could aff ect treatment planning in 
the clinical se� ings.

AIM OF THE STUDY

The aim of the study is to fi nd out the eff ects of 
shoulder fl exion on grip strength measurement.

OBJECTIVE OF THE STUDY: To fi nd the eff ects 
of shoulder fl exion on grip strength measurement.

METHODOLOGY:

STUDY DESIGN: Experimental design

STUDY SETTING

Cherran’s institute of health sciences, 
Coimbatore.

SAMPLE POPULATION: The sample population 
includes 100 subjects.

MATERIALS:
• Goniometry
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• Hand held dynamometer
• Weighing machine
INCLUSION CRITERIA:
• AGE: 18 to 25 years
• WEIGHT: 45 to 70 Kgs.
• Normal healthy subjects.
EXCLUSION CRITERIA:
• De-quervains disease
• Rheumatoid arthritis
• History of any fracture of upper extremities
• Acute pain in their arms and hands
• Elbow and wrist injury
• Upper limb deformity
VARIABLE:
IN-DEPENDENT VARIABLE:
• Shoulder position
DEPENDENT VARIABLE:
• Grip strength
PROCEDURE

Open invitation was given in the diff erent 
departments of Cherran’s institute of health sciences.

100 subjects participated in the study on the basis 
of inclusion and exclusion criteria.

A consent form was made to sign by each subject 
prior to other proceedings.

PROTOCOL

In this study  the diff erent position in which grip 
strength was to be measured was made that were 
0`,45`,90`,135`,180` fl exion of shoulder with elbow in 
extension.

The subjects would then be seated in a standard 
height chair with foot fl at on ground next to the 
posterior and would be asked to maintain their 
dominant hand shoulder adduction and neutral 
rotation. While holding there parallel to the mark 
indicating the test positions.

TEST POSITIONS

1) Shoulder 00000 fl exion with elbow extension

2) Shoulder 450 fl exion with elbow extension

3) Shoulder 900 fl exion with elbow extension

4) Shoulder 1350 fl exion with elbow extension

5) Shoulder 1800 fl exion with elbow extension.

TECHNIQUE

The subject was instructed to hold the 
dynamometer and squeeze it hard, harder and after 
a count of three second hold. Subjects were asked 
to relax and fi nal reading in pounds as indicated in 
dynamometer was noted.

The dynamometer was reset to zero after 2 to 3 
seconds relax period. The procedure was repeated in 
the same position.

Three successive readings in a single test 
positions were taken and mean of those was taken as 
grip strength in that test position. 

DATA ANALYSIS

Data analysis was done using SPSS 17.0 version 
software. Repeated measure ANOVA was done to 
know the eff ect of diff erent positions on grip strength. 
Mean for grip strength in 5 diff erent positions.

Table 1: Mean and Standard Deviation for grip 
strength in 5 diff erent positions

Degree N Mini-
mum

Maxi-
mum Mean

Std.
Deviation

GRIP 0 0 100 11.00 62.00 29.2000 10.40008

GRIP 45 0 100 12.00 54.00 27.3100 9.84803

GRIP 90 0 100 12.00 50.00 28.0000 9.46338

GRIP 135 0 100 10.00 50.00 27.7000 9.58482

GRIP 180 0 100 11.00 51.00 28.8700 10.95031

Shoulder Flexion 0 0 more signifi cance in this 
range

Table 2: Statistical Values

Sum of 
squares Df Mean 

square F Sig

Between 
groups 197.532 4 49.383 .495 .740

Within 
groups 49429.140 495 99.857

TOTAL 49626.672 499
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RESULTS

Figure 1: Comparison of Grip Strength In Various Position 
of Shoulder Flexion

In this study, the grip strength was measured in 
50 males and 50 females in this age group (18-25). 

 Statistical analysis shows the  Mean value of grip 
strength, in  0 0 shoulder fl exion is (29.2),450 shoulder 
fl exion is( 27.31),900 shoulder fl exion  (28),1350

shoulder fl exion is(27.7),1800  shoulder fl exion 
is(28.87).

Statistical analysis shows the values of standard 
deviation, in 0 0 shoulder fl exion is (10.40008), 45 0

shoulder fl exion is (9.84803), 90 0 shoulder fl exion 
is (9.46338), 135 0 shoulder fl exion is (9.58482), 180 
0shoulder fl exion is (10.59031).

ANOVA was performed within subject the result 
showed F value (.495), signifi cant value is.(,740). The 
result shows signifi cant diff erences in grip strength 
regarding with various position of shoulder in 
fl exion.

DISCUSSION & CONCLUSION

The study investigated the eff ect of diff erent 
shoulder positions on grip strength. The repeated 
measure ANOVA showed signifi cant results within 
subjects, signifying that, shoulder aff ect the grip 
strength signifi cantly and thus it has an eff ect on 
grip strength. The results of the study proved our 
hypothesis that grip strength is infl uenced by the 
change in shoulder position. Sporrong et al(13)who 
examined 4 shoulder muscle-the supraspinatus, 
infraspinatus, the middle portion of the deltoid 
and the descending part of the trapezius-with 
electromyography (EMG) in abducted and fl exed arm 
positions, in 9 healthy subjects.

The subject was asked to produce a static 
handgrip force of 30% and 50% of maximal voluntary 
contraction (MVC) in 5 diff erent arm positions. 
In all positions, the subjects held a dynamometer 
in the hand. The myoelectric activity when static 
contractions were added. There was an association 
between static handgrip and shoulder muscle 
activity, as revealed by EMG. Findings of this study 
imply that high static handgrip force, particularly 
in elevated arm positions increase the load on some 
shoulder muscles. 

The stabilizing muscles (the rotator cuff ) were 
more infl uenced than the motor muscles (trapezius 
and deltoid) by hand activity. This study could 
indirectly signify that shoulder has an eff ect on grip 
strength.

The highest mean grip strength score was 
obtained when the shoulder was positioned in 0 0

fl exion with elbow extended. It may be speculated 
that the synergistic muscles of the back and shoulder 
may be able to act to their best advantage when 
the shoulder is elevated to 0 0 fl exion during grip 
strength measurement. Statistical analysis shows the  
Mean value of grip strength, in  0 0 shoulder fl exion 
is (29.2),45 0 shoulder fl exion is( 27.31),900 shoulder 
fl exion  (28),135 0  shoulder fl exion is(27.7),180 0

shoulder fl exion is(28.87).

 Statistical analysis shows the values of standard 
deviation, in 00 shoulder fl exion is (10.40008), 450

shoulder fl exion is (9.84803),90 0 shoulder fl exion 
is (9.46338),1350 shoulder fl exion is (9.58482),1800 

shoulder fl exion is (10.59031).

ANOVA was performed within subject the result 
showed F value (.495), signifi cant value is. (,740).  The 
result shows signifi cant diff erences in grip strength 
regarding with various position of shoulder in fl exion. 
The study concluded that grip strength is high in 00

shoulder fl exion than the 1800 shoulder fl exion.  
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Back-ground & Purpose:  The physiotherapists are mostly involved in vestibular rehabilitation. BPPV 
is one of the most common conditions among the vestibular disorders. The BPPV can be managed 
with various offi  ce procedures so the aim of the study was to determine the eff ectiveness of Epley’s 
maneuver and Gans maneuver.

Materials and Methods: After obtaining institutional ethical clearance 30 subjects with BPPV were 
included after fulfi llment of in inclusion criteria and exclusion criteria in the study after informed 
consent by convenient sampling. The subjects were assigned in to two groups by envelop method. 
Group A received Epleys maneuver and group B received Gans maneuver. DHI measures were taken 
before the maneuvers and after one week of follow-up. In both group postural restrictions were 
taught.

Results: In Epleys maneuver group shows statistically signifi cant decrease in DHI scores with p value 
of .001. In Gans maneuver group also there is statistically signifi cant decrease in DHI scores with p 
value of .001 by using paired t test. 

Conclusion : Both Epleys and Gans maneuver are equally eff ective in the treatment of BPPV. In routine 
BPPV treatment we can use Gans Maneuver and geriatric subjects are more comfortable with Gans 
maneuver. 

Keywards: Vestibular rehabilitation, BPPV, Epleys maneuver, Gans maneuver, DHI.
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INTRODUCTION 

The physiotherapists are mostly involved in 
vestibular rehabilitation. The peripheral vestibular 
disorder includes Benign Paroxysmal Positional 
Vertigo (BPPV), Menieares disease, Labyrinthitis, 
Vestibular neuritis, inner year degeneration and 
ototoxicity1. The BPPV is one of the most common 
conditions which cause the vertigo. Vertigo is defi ned 
as the illusion of moment2. BPPV is characterized by 
brief episodes of vertigo when the head is moved into 
certain positions. In BPPV subjects commonly report 
vertigo triggered by lying down, rolling over in bed, 

bending over & looking up, common situations in 
which vertigo is provoked including ge� ing out of 
bed, gardening, washing hair in shower, and going to 
the dentist or beauty parlor3. 

The BPPV occur due to the otoliths (otoconia) 
becoming dislodged from the utricle & falling in 
to the semicircular canals (SCCs). There are two 
mechanisms which explain BPPV (1) Cupulolithiasis 
(2) Canalithiasis. The fragments of outoconia break 
away & adhere to the cupula of one of the SCCs is 
called cupulolithiasis. In Canalithiasis the otoconia 
are fl oating freely in one of the SCCs4. There are 
three SCCs. Anterior, Posterior, & Horizontal, among 
all SCCs the posterior canal BPPV is very common 
because of anatomical orientation. The cause for 
BPPV is mostly unknown (idiopathic) cause, but 
may develop secondary to various disorders that 
damage the inner ear, head trauma, after mastoid 
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surgery or engage in persistent head tilt positions5. 
The BPPV can be diagnosed by Dix Hallipike 
maneuver & supine roll test. Dix Hallipike maneuver 
can identify the canal involvement depending on the 
direction of nystagmus and also considered as gold 
standard test for posterior canal BPPV. Supine roll 
test is used to diagnose the lateral (Horizontal) canal 
involvement3,6.

The medical management for BPPV is vestibular 
suppressant drugs. The physiotherapy management 
includes. Epley’s maneuver, Samont maneuver, 
Brand Daroff  exercise, Gans maneuver and Epley’s, 
Semont maneuver have been modifi ed to enable a 
patient to self treat etc6, 7. Hyperextension of neck, 
sudden rotation of neck are contraindicated for some 
patients like vertebrabasilar insuffi  ciency, neck pain, 
cervical spondylosis, back problems, etc, so the study 
was intended to know the eff ectiveness of Appley’s in 
comparison with Gan’s maneuver in BPPV.

MATERIALS & METHODS

Ethics clearance was obtained from institutional 
ethical commi� ee prior to the commencement of 
the study. Wri� en informed consent was obtained 
after fulfi llment of inclusion criteria and exclusion 
criteria from all the subjects after explaining the 
purpose of the study. The subjects were included 
from KLES Dr Prabhakar Kore Hospital and Medical 
Research Center Belgavi. Inclusion criteria were all 
the subjects with posterior canal BPPV, subjects with 
positive Dix Hallipike maneuver were included. 
Exclusion criteria were subjects with central vertigo, 
VBI, musculoskeletal problem at neck and back, 
neurological problems. The subjects were included 
in the study by convenient sampling. The 30 subject 
were randomly allocated by envelop method in to two 
groups. Group A received Epleys maneuver. Group 
B received Gans maneuver. The steps of treatment 
were as fallows. The Dix Hallpike maneuver was 
performed in the fallowing steps 

1 The subjects sits on examination table in 
long si� ing position and therapist turns the head 
horizontally to 45 degrees. (Fig.1)

2 As the examiner maintains the 45 degrees 
rotation, the patient is quickly brought straight 
back     so that the neck is extended 30 degrees beyond 
horizontal. The therapist must look for nystagmus 

and ask the patient if vertigo is being experienced. 
The patient is then slowly brought back to the starting 
position, and the other side is tested. The side that 
reproduces nystagmus and vertigo is the side that has 
benign paroxysmal positional vertigo [BPPV]. (Fig.2)

Fig.1: Dix Hallpike maneuver fi rst step    Fig.2: Dix Hallpike  maneuver    

                                      second step

 The positive Dix Hallpike maneuver subjects 
were randomly divided in to two groups. Group 
A received Epleys maneuver and group B received 
Gans maneuver  

Epleys maneuver was performed for BPPV the 
steps were as fallows 

1. The patient’s head is fi rst rotated toward the 
involved side, pictured here as the left. (Fig. 3)

2. The patient is then moved into the Hallpike-
Dix position with the aff ected left ear toward the 
ground. (Fig. 4)

3. Next, the head is rotated 180 degrees to the 
right side. It is important to maintain the 30-degree 
neck extension during this step. (Fig. 5)

4. The patient is rolled onto the right shoulder 
and (Fig. 6)

5. Slowly brought up to si� ing position, head 
still rotated to the right. (Fig. 7)

Fig. 3: Epleys maneuver step one             Fig. 4: Epleys maneuver step two

 Fig. 5: Epleys maneuver step three        Fig. 6: Epleys maneuver step four



178      Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2       Indian Journal of Physiotherapy and Occupational Therapy. April-June 2016, Vol. 10, No. 2      179

Fig. 7: Epleys maneuver step fi ve

Gans maneuver was performed for right side 
BPPV steps as fallows 

1 Subject seated and facing forward.  Head turned 
45° to left and placed in a side-lying position on right 
side. Otolith debris moves to center of posterior canal. 
(Fig. 8) (Fig. 9)

 2 Subjects rolled from right side to left side with 
head maintained in position 45° to left. Otolith debris 
moves to common crus. (Fig. 10)

3 Liberatory head shake: After provocation of 
symptoms elicited by Position 2, patient instructed 
to shake head side-to-side three or four times. Otolith 
debris traverses common crus. 

4 Patient is returned to primary position. Body 
brought to seated position with head turned forward 
to center position. Otolith debris enters utricle. (Fig. 
11)

Fig. 8: Gans maneuver step one Fig. 9: Gan maneuver step one  

Fig. 10: Gans maneuver step two Fig. 11: Gans maneuver step four

After both the maneuver the subjects were 
advised avoidance of neck movements for 24 hours 
and sleeping on aff ected side for 3 days. Sleeping 
supine with head elevated to 30 degree angle for fi rst 
night post treatment was advised. 

All subjects were assessed before the maneuver 
and after one week with dizziness handicap inventory 
(DHI) as outcome measure.

RESULTS

 Statistical analysis was performed by using 
SPSS Software. Analysis of various measures like 
Mean, Slandered deviation, diff erence, and level of 
signifi cance was done by Pared t test and unpaired 
t test.

 Table1: Demographic Data

Groups

Total
(mean 
age) SD Range

Male 
Female 
ratio

Side aff ected

Right Left

Epleys 
Maneuver 
(Group A)
n=15

54.5 12.32 33-70 6:9 8 7

Gans 
Maneuver
(Group B)
n=15

49.9 14.80 19-70 7:8 9 6

The demographic data of the study showed, out 
of 30 subjects recruited. 15 were in Epleys Maneuver 
group, 6 were males and 9 were female subjects. Out 
of and 15 subjects in Gans maneuver group, 7 were 
males and 8 were females. The mean total age was 
54.5 years with standard deviation 12.32 and the 
age range was between 33 to 70 in Epleys Maneuver 
group. In Gans maneuver group the total mean age 
was 49.9 years with standard deviation 14.80 and the 
age range was between 19 to 70.  Out of 15 subjects 
8 subjects right side of vestibular apparatus was 
aff ected and 7 subjects left side was aff ected in Epleys 
Maneuver group. In Gans Maneuver group 9 subjects 
right side was aff ected and 6 subjects left side was 
aff ected.
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Table 2: Pre treatment and post treatment mean scores of DHI. 

Groups Pre treatment Post treatment Diff erence t14 p

Epleys Maneuver 
Group(Group A) 60.4 ± 7.41 15.4 ± 3.41 44.9±  8.31 20.940 <.001

Gans Maneuver Group
(Group B) 58.8± 7.12 15.8 ± 2.97 42.9±8.10 20.524 <.001

t28 .603 .342 .667

P .552 .735 .510

In Epleys Maneuver group pre treatment DHI 
mean score was 60.4 ± 7.41 and post treatment mean 
score was with 15.4 ± 3.41 diff erence of 44.9± 8.31. 
When we compare between group A and group B pre 
treatment p value was.552 which was not signifi cant, 
post treatment was also not signifi cant with p value 
of .735 and diff erence was also not signifi cant with p 
value .510.  In Gans Maneuver group pre treatment 
DHI mean score was 58.8± 7.12 and post treatment 
mean score was 15.8 ± 2.97 with a diff erence of 
42.9±8.10. In group A and group B pre and post 
dizziness reduced signifi cantly with p value <001.

DISCUSSION 

This study was conducted to compare the 
eff ectiveness of Epleys maneuver and Gans maneuver 
in the treatment of BPPV. The results of the current 
study indicate that both Epleys maneuver and Gans 
Maneuver are eff ective in the treatment of posterior 
canal BPPV. In the current study  Epleys maneuver 
group mean age was 54.4 years and 49.9 years in 
Gans maneuver group, which suggests that BPPV is 
very common around the age of 50. The literature 
also says that as the age advances chance of ge� ing 
BPPV is more common. In the current study one 
time repositioning maneuvers were performed and 
analysis after one week was done. Among all the 
subjects BPPV was not clear, one in Epleys maneuver 
and two in Gans maneuver group, in all these cases 
repositioning maneuvers were done second time. The 
results of our study and Richard A Roberts (2006) 
refl ect that the Epleys and Gans maneuver are equally 
eff ective in the treatment of Posterior canal BPPV8.  In 
our study the subjects were more comfortable in Gans 
Maneuver. Similar results was obtained by Dispenza 

F, (2012) subjects with functional limitation9. 

Limititations of the study

1. Recurrence of the BPPV was not checked  

Feature scope of the study.

1. Long term follow-up of the study can be 
performed.

2. Number of se� ing in each subjects for 
repositioning maneuvers has to be considered    

CONCLUSION 

Both Epleys and Gans maneuver are equally 
eff ective in the treatment of BPPV. In routine BPPV 
treatment we can use Gans Maneuver and geriatric 
subjects are more comfortable with Gans maneuver.
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ABSTRACT

Need for the study: We all know that physiotherapy is an integral part in hemophilic   rehabilitation. 
Chronic hemophilic patients reduce their proprioception2,18 due to continuous joint bleed and muscle 
weakness. “Hilberg T, Herbsleb M, Puta C, Gabriel HH, Schramm W and Buzzard have already 
studied this in hemophilic population’s .Through my research fi nding I am trying to improve the 
proprioception of hemophilic patients using Cryokinitics.

Objectives: To  fi nd the eff ect of Cryokinitics1 in Quadriceps muscle of hemophilic patients in 
improving the proprioception2,8,18  of the knee joint.

Design: Pre-test and post-test experimental design.

Se� ing: Patients home (With the help of Kunnamkulam hemophilic chapter)

Participants: 15 patients as per inclusion criteria with age ranging from 10 to 30.

Interventions: Participants performed the Multiangle isometric Quadriceps3 exercise with in the 
available range of motion to the knee joint on side of involvement was done for 6 weeks 3 times a day 
for 3 days a week. The exercise is given in si� ing and supine lying.  The calculated’ value is compared 
with the table  ‘t’ value which confi rms the pa� ern of study.

Main outcome measures: Proprioception2 of the knee joint is measured with modifi ed universal 
goniometer. (Angle reproduction 2, 8)  Refer the picture  below(Page no:8,)

Results: The paired ‘t’ test shows that there is signifi cant improvement in the proprioception2 of the knee 
joint by giving multi angle Isometric exercises in closed kinematic chain 3pa� ern  with  Cryotherapy. 
This improves proprioception2 at 150 angle compared to 300 and 600 degree position t value.  8.01, 6.06, 
3.20 respectively with 5% level of signifi cance (P<0.05)

Conclusion: This study shows evidence of the signifi cance of proprioception2 training exercise, 
cryotherapy4 before this multiangle isometric quadriceps exercises improves knee joint 
proprioception2.

Keywords: Chronic hemophilia, JPS- Joint Position Sense, CKC- Closed Kinetic Chain Exercises, Cryotherapy, 
Proprioception2 Multiangle isometric quadriceps in closed kinematic chain pa� ern 

INTRODUCTION

Physiotherapy in hemophilia is a very relevant 
thought in our present scenario. Surveys show 
that about 1 instance in every 10,000 male births 
world wide is having hemophilia. According to 

hemophilic society of India around 75,000 5,6,people 
are hemophilic patients. Joint or muscle bleed due to 
direct damage to the tissue, joint and muscle which 
indirectly aff ect sensory receptors 2,8,18

Therefore specialized training for global 
proprioception2 would be help full in order to 

DOI Number: 10.5958/0973-5674.2016.00072.1 
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compensate for proprioceptive defi cits. (Hilberg 
T, Hersleb M, Haemophilia 2001 No.7.) Chronic 
hemophilic patients are having reduction in 
proprioception2 which will lead to further damage 
to joint structures and lead to reduced postural 
awareness18. This training will help to gain strength 
with minimum exertion with maximum stability 
to hemophilic subjects. Thus this multi angular 
isometric exercise in closed kinematic chain pa� ern 
and Cryotherapy will help the patient to gain strength 
up to certain extent there by increasing the postural 
awareness. So this will be useful for the patient in 
long term eff ect

In the developing world resources are scarce 
and factor replacement is not possible for most 
patients with joint bleeds physiotherapy is extremely 
important.10,11,. Strong muscles protect the joints 
from bleedings and are the best insurance policy for 
persons with hemophilia. 12,13,14,15

The maintenance of a fi t strong and supply body 
supports joints, lessens the risk of bleeding and 
reduces the chances of troublesome arthritis in later 
life.  13,14,. Regular exercise and activity also result in 
a reduced need for clo� ing factor concentrate and the 
need for corrective orthopedic surgery in later life.15

REVIEW OF LITERATURE 

Date Search engine Key words
No: of Articles
acquired

No: of relevant 
articles

1998-
2013

Pubmed,Biomed,
BMJ Journal. 
Journals of 
hemophilia

Chronic hemophilia
JPS-Joint Position Sense
CKC- Closed Kinetic Chain Exercises 
Cryotherapy
proprioception2

Multiangular isometric quadriceps in closed 
kinematic chain pa� ern 

38 18

AIMS AND OBJECTIVES 

Aim: To fi nd the eff ect of Cryokinitics1 in 
quadriceps muscle of hemophilic patients in 
improving the proprioception2 of the knee joint.

Objectives : 

o To study the eff ect of multi angular isometric 
exercise in closed kinetic pa� ern with cryotherapy to 
quadriceps muscle in improving the proprioception2

of knee joint in patients with chronic hemophilia. 

o To include in protocol of rehabilitation of 
hemophilic patients. 

METHODOLOGY

Study Design

Single – Group

Pre test and pos� est – experimental design

Sampling

Random sampling 

Inclusion Criteria

o Age  : 10-30 Years

o Sex  : Male

o VAS should not exceed level 2

o Chronic hemophilic Type A and B with target 
to the knee joint5

o Range of motion of knee fl exion more than 
0-700

o State  : Acute and Sub-
acute

o Mild and moderate Hemophilia5

Exclusion Criteria

o Age above 30 Years 

o Von willibrands diseases5

o Patient who is having fresh bleed (within 48 
hours)

o Other bleeding disorder

o Bilateral involvement

o Patient with pain and swelling in knee joint

o Females
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Null Hypothesis

There is no signifi cant improvement in 
proprioception2 of knee joint in hemophilic patient 
after Cryokinitics1 of quadriceps muscles.

Alternative Hypothesis 

There is signifi cant improvement in 
proprioception2 of knee joint in hemophilic patient 
after Cryokinitics1 of quadriceps muscles.

Study Method  

15 patients with chronic hemophilia selected 
and included in the study and proprioception2 is 
measured prior to treatment. Multiangular isometrics 
exercise in closed kinematic pa� ern and cryotherapy4

given and proprioception2 in reassessed.

Measurement Tool  

1.  Tool:  Goniometer with some 
modifi cation to fi x the arm.

2.  Goniometer Axis:  at the lateral condyle of 
knee joint.

3.   Fixed arm: Long axis of femur.

4.   Movable arm: Long axis of the tibia.

Technique of the study

Treatment 1

Applying cold pack to the anterior aspect of 
quadriceps muscle

Duration of application: 10 minutes

Treatment 2

The patient is instructed to do the Multiangle 
isometric with closed kinematic chain pa� ern. 
Patients are instructed to do the exercise in two 
diff erent positions. In supine lying and in si� ing. 
(Refer picture below)

In supine lying: the patient is asked to do the 
isometric quadriceps exercise in 0° with progression 
of 10° up to the available range. Their foot is 
supported at the end of bed by foot rest. 

In si� ing: Patient sits in a chair facing wall. 
Patient’s foot is place in corner of the fl oor so that heel 
lies in the fl oor and for foot lies on the wall. Patient is 
instructed to contract quadriceps isometrically with 
knee fully extended and then repeat the exercise by 

progressively increasing knee fl exion at 10°intervals. 

Measurement Technique 

To measure the proprioception2 with goniometer 
with some modifi cation, (adhesive straps to fi x the 
arm) is fi xed to the knee joint.  The goniometer is 
stock on patient’s thigh and leg with axis on knee 
joint axis laterally. Therapist then fl exes the patients 
knee fi xed with goniometer to a particular degree and 
holds it for 5 seconds and then bring back to neutral. 
Then the  patient is asked  to achieve the same range  
of  knee  fl exion  with eyes closed Both  passive  and 
active knee ranges are  noted(angle reproduction 
2,8.18)Refer picture below1 and 2 (page no:8)

Position: The patients standing   

RESULTS

 The paired’ test shows that there is signifi cant 
improvement in the proprioception of the knee joint 
by giving multi angle Isometric exercises in closed 
kinematic chain pa� ern with  Cryotherapy. This 
improves proprioception at 150 angle compared to 
300 and 600 degree position t value.  8.01, 6.06, 3.20 
respectively with 5% level of signifi cance (P<0.05).

Statistical Analysis 

Analysis was done using paired‘t’ test with 5% 
level of signifi cance.  The measurements are taken 
with the goniometer proprioception2 is measured by 
achieving passive range of motion.  The pre test value 
and post test value 150 300 600 one considered.  The 
pre-test value of fi rst day is compared with post-test 
value of 42th day for total number of samples.  The 
reading taken 1⁄2 after treatment.  The sum of diff erent 
between the values gives ΣD.

Statistical Test 
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RESULTS AND ANALYSIS WITH 
GRAPHICAL PRESENTATION 

picture 1 : PHOTOGRAPHIC ILLUSTRATION - Starting 
Position   

Picture 2: Measuring the joint proprioception2 with 
goniometer angle reproduction test8

DISCUSSION 

Hemophilia is one of the rare bleeding 
disorders.  Infusion therapy with blood products 
are benefi cial followed by intensive physiotherapy. 
Through literature shows there is reduction of 
proprioception2 in chronic hemophilic patients so 
this lack of proprioception2 leads to instability of 
joint15. Increased stress on degenerative joints. So 
proprioceptive training plays an important part. So 

physiotherapy for the rehabilitation of the  patient 
to improve gait pa� ern, stability of joint range of 
motion and proprioception. The cryotherapy prior 
to CKC isometric exercise in multiangle is found 
to increase the isometric strength thus improving 
proprioception2. In this study I have used multiangel  
exercise and Cryotherapy to increase proprioception2

in joints and produce less shear force on joint. The 
improvement in proprioception2 is calculated by 
using paired‘t’ test and pre  test and post test values 
at 150 300 600 were calculated.    Statistics: The paired 
t test shows that there is signifi cant improvement in 
the proprioception2 of the knee joint.  By Cryokinitics1

proprioception2 improve at 150 angle compared to 300

and 600 position t value 8.01, 6.06, 3.20 respectively 
5% level of signifi cance16

LIMITATIONS AND SUGGESTIONS 

o Study the long term eff ect on proprioception2 after 
termination of exercises.

o Further study has to done with larger population.

o The study should have control group.

o This was a short term study it is   there  fore 
necessary to do a long term study to make the 
result more valid.

o The study should be conducted with severe type 
hemophilic also.

o This study should be done with normal 
individual’s athletics and age matched controls.

o Further study can be done with electronic 
goniometer for accurate measurement.

o The exclusion criteria for the selection of samples 
should be related for further generalization.

SUMMARY AND CONCLUSION 

o Hemophilia is a bleeding disorder due to 
defi ciency of clo� ing factors and proprioception2 is 
reduced in this patients.

o This loss of proprioception2 lead to further 
degeneration in other joints and increases the stress 
on joint which lead to damage to joint.

o To summarize proprioceptive training 
cryotherapy is applied prior to exercise so blood 
circulation will reduce to that point followed by CKC 
multi angular isometrics are performed.  In order to 
investigate this claim, a prospective randomized study 
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using goniometer as a measurement tool.  Exercises 
performed for duration of 6 weeks 15 randomly 
selected patients with chronic hemophilia cure given 
with Cryokinitics1 to improve proprioception. The 
variables were recorded on fi rst day and end of 6 
week.

o On the 42th day fi nishing exercises 
proprioception2 was measured 1⁄2 an hour after 
exercise session.
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ABSTRACT 

Background and Objectives: Work is essential in the lives of men and women; Although various scales for 

measuring the Physical exposure of most type of workers like commuter and aeromechanics and many more 

have already been developed in previous studies, a scale for the teaching staff particular to teachers has yet 

to be developed, also there is dearth of studies that have revealed its importance in the musculoskeletal 

disease. The purpose of this study was to develop a scale to measure the physical exposure in percentile form 

for teachers that are exposed during their normal teaching period that may lead to further musculoskeletal 

problems and to confirm its validity and reliability.  

Design: An exploratory qualitative research study.  

Methods: The developed scale was given to two trained interviewer to interview 500 school teachers who 

voluntarily participated in the present study and returned valid responses for test–retest reliability. 

Results: Over all inter rater reliability was excellent for the teacher’s physical exposure grading in 

percentile scale, i.e. =0.716 (95% confidence interval 0.95 to 0.98)  

Conclusion: The teacher’s physical exposure grading in percentile scale (TPEGP) Scale is composed of 2 

subscales measured from a total of 10 factors. The validity and reliability of the TPEGP Scale was supported 

by the statistical analyses. 

Keywords: Teachers Physical Exposure grading percentile scale (TPEGP), musculoskeletal diseases (MSD). 

INTRODUCTION 

Musculoskeletal disorders are a major public 

health problem, and represent a Global Threat to 

Healthy Aging
1
. Musculoskeletal disorders 

(MSDs) are inflammatory and degenerative 

conditions that affects the muscles, tendons, 

ligaments, joints or peripheral nerves, usually 

leading to pain or discomfort
2,3

. Large proportion 

of these disorders is assumed to be associated with 

adverse work conditions
4
. Wahlström J and co-

workers found a relation between high physical 

exposure and high perceived muscular tension that 

further leads to musculoskeletal problems
5
. Study 

done by Devereux JJ and co-researchers showed 

that workers highly exposed to both physical and 

psychosocial workplace risk factors were more 

likely to report symptoms of musculoskeletal 

disorders than workers highly exposed to one or 
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the other
6
. Repetitive work tasks, forceful 

exertions, awkward postures, heavy lifting, job 

stress, job strain and many other factors have been 

demonstrated in occupations as high risk for 

musculoskeletal diseases
7,8,9,10

. Other factors may 

be prolonged standing, sitting and awkward 

posture is known to be positively associated with 

MSD
11,12,13

. 

Many studies suggest how important is an 

assessment to rule out the interference of these 

factors in many different workers and 

occupations. Kilbom Å et al and co-workers 

established a relation between physical work load 

and work related musculoskeletal disorders and 

suggested various quantitative assessment of 

exposure to the main risk factors. To find out the 

same they focused on commonly used methods 

like questionnaires, diaries, interviews, systematic 

observations, and direct measurements
14

. Li G, 

Buckle et al also assessed Physical exposure and 

risks for potential work-related musculoskeletal 

injuries by using a variety of methods, including 

pen and paper based observation methods, 

videotaping and computer-aided analysis, direct or 

instrumental techniques, and other various 

approaches to self-reported assessment
15

. 

Teachers are our nation builders; it takes heart, 

commitment and passion. But for all the very real 

challenges, like job stress and physical exposure 

that they undergo every day they may lose their 

actual skills of teaching in their daily routine as 

the above factors interfere in all their life.It may 

also prevent them from carrying out their normal 

activities, and can also cause some to change jobs 

or duties, reduce their activity at home and seek 

medical attention if not taken proper precaution in 

job place at right time. Teachers appear to be 

more prone to suffer musculoskeletal diseases of 

the back, neck and upper limbs due to the various 

bad ergonomic risk factors
16,17,18

.With regards to 

other occupational groups teachers report high 

rates of MSD of between 40% and 95%
19

. 

Another study done by Loveness A. Nkhata and 

co-researchers showed that life time prevalence of 

MSD was 77.9% among Nurses at the University 

Teaching Hospital in Lusaka, Zambia
20

. 

There are many assessment tools to find out how a 

teacher is at the risk of job stress
21,22

.As for 

assessment of physical exposure and its relation to 

musculoskeletal problems (specifically for 

precision, Prehension and repetitive type of work) 

there are very few studies done. Hence the aim of 

the present study is to propose a new 

questionnaire to rule out the physical exposure 

risk to musculoskeletal problems in a percentage 

form and to propose its reliability to use it 

specifically for the teaching profession. 

 

METHOD 

Development of instruments 

Design of questionnaire: 

The scale developed was considering the physical 

exposure of the school teachers during their 

school hours, for the period of past month. This is 

a newly designed interview-administered 

questionnaire. In the present study, subjects 

demographic data was taken which included their 

name, identity no, age, gender, home address, 

school name and address, type of school, subject’s 

school experience, designation in school, working 

hours and duration of breaks they get during 

school hours. Further the scale contains of two 

subdivisions of Prehension and prescision, were 

each subdivision had five factors for grading. 

Prehension had factors like (1) Writing with pen, 

pencil, chalk and /or all other small instruments 

that are used during teaching and should use Pad 

to pad (pinch), tip to tip (pincer grip), pad to side, 

& side to side grasps for most of them, (2) Any 

activities done by hand like cutting, drawing that 

may need power grips like Cylindrical, spherical 

& hook grips, (3) Caring weights in hand, (4) 

Talking, text or chapter explanation i.e. in simple 

terms mouth activities, (5) Foot /knee activities if 

any like ankle toe movements. Prescision included 

(1) Activities in excellent or safe zone (2) Over 

head activities or danger zone (3) Activities in 

standing (4) Activities in sitting /banding (5) 

Activities in walking.  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4551068/#r1
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The response scale comprises of ten categories 

that is doing the above activity patterns with 

breaks for 0 to 10, 11 to 20, 21 to 30, 31 to 40 and 

more than 41 minute and continues for 0 to 10, 11 

to 20, 21 to 30, 31 to 40 and more than 41 minutes 

per day. The above categories were then scored as 

1, 3, 5, 7, 9 and 2, 4, 6, 8, 10 respectively. The 

break that was taken during any activities had not 

to be more than 5 minutes. The score obtained by 

the above subdivisions was to added and 

multiplied by the number of lectures they take per 

day keeping the maximum lecture taken by a 

teacher per day as 5.The maximum score of 

Prehension and prescision subdivision was 100 

(i.e. 50 +50 = 100), which after multiplying by the 

maximum number of lectures teachers take per 

day was 500 (i.e. 100 x 5 = 500).  

To convert the score into percentile form the 

obtained score of the scale was divided by the 

maximum score of the scale and then multiplied 

by hundred. The percentile score was further 

divided into four categories as minimal physical 

exposure (i.e. high exposure to both precision and 

repetitive work) = 15-36 %, medium exposure 

(i.e. medium exposure to precision or repetitive 

work) = 37-57 %, moderately high exposure (i.e. 

moderately high exposure to precision or 

repetitive work) = 58-78 % and high physical 

exposure (i.e. high exposure to both precision and 

repetitive work) = 79-100 %. 

 

PILOT STUDY 

For the reliability of developed questionnaire, two 

interviewers were asked to interview 100 teaching 

staff over a one month period (at first visit first 

interview and within the four days the second 

interviewer, the fourth week of the first visit again 

the first interviewer had to interview the same 

study participants {teachers}). Before any 

interaction from the teaching staff for the study 

purpose approval was taken from the ethics 

committee of KLE University, Belagavi for the 

study protocol and permission was taken from the 

15 school heads/ administrative to conduct the 

research. All the teaching staff (study participants) 

were explained in detail the study conducted in 

their vernacular language and then were asked to 

sign the inform consent voluntarily for all to 

participate in the study. Present study began in 

October 2015 and was completed by March 2016. 

This study was conducted during the free time of 

the teachers at their respective schools they teach. 

The average time for an interview was10 minutes 

/day for each participant. After completing each 

interview, interviewers had to calculate the score 

and report to research team; the scale scores were 

then verified by the research team, and corrections 

were made before all data were finally entered in 

software for statistical analysis. 

 

STATISTICAL ANALYSIS 

SPSS 16.0 on trial was used to conduct allthe 

statistical analyses in our study. 

Reliability 

The Cronbach's alpha coefficient was used to 

determine the overall reliability of the instrument, 

and it was considered an acceptable reliability for 

a new instrument if the Cronbach's alpha 

coefficient was higher than 0.7. For the reliability 

of internal consistency of each question of the 

instrument Spearman rank correlation was used in 

the study. 

 

RESULTS 

The study population consisted of middle-aged, 

mainly school teaching staff, about 2 and more 

years of experience of teaching at the time of 

participation in this study. All the 20 schools were 

randomly chosen regardless of government or 

private sector from the Belagavicity by the use of 

envelop method. Two well-trained interviewers 

conducted the study and reported the final data to 

the chief investigator. After the collection of the 

data, it was corrected for minimal bias and 

underwent statistical evaluation for its reliability. 

Cronbach's α was used as an estimate for the 

reliability of the overall instrument on its 

psychometric aspects. In present study Cronbach’s 

α = 0.716 were according to the results of 
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Cronbach’s α 0.8> α ≥ 0.7 is acceptable. Hence 

our instrument was considered to be acceptable. 

For the internal consistency of each question of 

the instrument Spearman rank correlation was 

performed. Reliability of each of the questions 

were found to be statistically significant (table: 1) 

Table 1: The internal consistency of each 

question of the instrument using spearman rank 

correlation and its values 

 

DISCUSSION 

The study tested the reliability of a newly 

designed questionnaire on physical exposure 

experienced by teachers in their school hours at 

the school they teach. Physical exposure in the 

study was scored by the activity patterns (i.e. 

Prehension and prescision) and time duration they 

had to continue it. Present study was a newly 

designed interview-administered questionnaire 

and a pilot study. The questionnaire was 

developed using the cognitive model
23,24

 that 

administered a recall calendar and cognitive 

ability
25

 to report their past physical exposure or 

the physical activity they did. For any of 

theretrospective studies most important are the 

psychometric properties
26

 of the instrument for 

measuring the pastimes physical activity patterns 

with good cognitive or in simple wards ability to 

remember past activities. Due to these resound the 

questionnaire was found to have good test-retest 

reliability as assessed by examining the 

correlations for different types of activity and time 

periods. This questionnaire was most acceptable 

as the participants were helped to remember all 

their activity patterns they have done during their 

past month by the help of a trained interviewer. 

The questionnaire was therefore interviewer-

administered rather than self-administered by the 

trained interviewer in cognitive interviewing 

methods
27,28

. Furthermore, given all the possible 

physical activity patterns that teaching staff is 

exposed to with its approximated time, the level of 

and the amount of information being recalled, was 

much easier than using any other self-

administered questionnaire. In its present format, 

the questionnaire was easy to administer and 

complete as it had direct questions to answer in 

simple language with no difficult wordings. The 

interviewer was also trained prior to the interview 

in a one day work shop on how to give cognitive 

options regarding the physical activities they must 

have exposed to in last month. They were also 

trained to gather more information on how long a 

teacher does a particular type of physical activity 

pattern in a day during the school hours. 

Study participants did not find the questionnaire 

too long or too difficult to complete; indeed, some 

actually commented that it was easy to answer as 

the questions were direct and the components of it 

included almost all the physical activities that they 

do during the school hours. It was also much 

easier for them to answer all physical patterns that 

they have done past month as the interviewer 

would give hints if any of the activity patterns 

they had forgotten to tell to the interviewer. 

Almost all the study participants admitted that the 

questionnaire provided requires less time to 

answer than any other interviews. The newly 

designed questionnaire for physical exposure 

during the school hours faced by the teachers took 

less time to complete as the interviewer were 

trained prior to how to ask questions and to extract 

answers from the study participants. As the 

interviewer was well known to what to fill in 

which blanks and what the criteria is for scoring 

for each divisions of the questionnaire scale it 

saved much of the time of the teachers as 

compared to any of the self-administrated 

questionnaire as well as the time of the researcher.  

Question no spearman rank correlation values 

1 0.914 

2 1 

3 0.991 

4 0.853 

5 0.947 

6 0.939 

7 0.922 

8 0.968 

9 0.932 

10 0.876 
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By this study most all the physical activity 

patterns were taken into consideration and were 

framed in such a way that it would be easy to 

answer for the study participants (teachers) 

correctly without much efforts of cognitive ability 

as well as in less period of time. The study 

focused equally on Prehension as well as 

prescision working in school environment by the 

study participants. As to the calculating of scores 

of how much a teacher is at physical exposure by 

the designed interview-administrated 

questionnaire, it was much easier to score it in 

percentage form and was also easier to interpret. 

The designed Teachers Physical Exposure 

Grading in Percentile Scale is very important in 

knowing at what level a teacher is at risk of 

musculoskeletal problems specific to the teaching 

profession. Further research may be done to see 

the reliability of each component of the scale to 

measure the outcome measures for any 

intervention given to musculoskeletal problems in 

teachers. 
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Abstract 

Background and Objectives: Lymphedema is caused due to the accumulation of interstitial fluid in the tissue 

spaces due to the inefficiency of the lymphatic system. Kinesiotaping helps in draining of the lymphatic fluid 

by gently lifting up the skin and allowing the fluid to drain easily into the lymph nodes. Crepe bandaging also 

helps the draining of lymphatic fluid by creating compressive forces along the limb which helps the fluid to 

drain in the lymph nodes. The aim of this study is to compare the effectiveness of kinesiotaping and crepe 

bandaging in patients with post-operative pedal edema. 

Materials and Methods:  40 participants with post-operative pedal edema were selected and were allotted in 

two groups, Group A and Group B each consisting of 20 participants. Group A was given kinesiotaping and 

Group B was given crepe bandaging and conventional treatment was given to both groups.  

Results:  The study demonstrated differences in the outcome measure pre and post treatment. Both Group A 

and Group B showed reduction in pedal edema on both right and left side (p==0.001) which was statistically 

significant. Comparatively there was a higher reduction in Group A (p=0.001). 

Conclusion: From the present study we can conclude that both kinesiotaping and crepe bandaging give 

immediate effect by reducing post-operative edema. But kinesio taping is more effective than crepe bandaging 

in reducing pedal edema in post-operative patients. Hence kinesiotape can be used along with the 

conventional treatment to relieve edema.  

Keywords:  kinesiotaping, crepe bandaging, lymphedema, pedal edema, ankle circumference. 

 

Introduction 

Lymphedema is the most common complication 

after surgery
1
. Lymphedema  is  defined  as  

swelling  of  a  body  part  due  to  accumulation   

of  the  interstitial  tissue  fluid
2
.   

Primary lymphedema  is  mainly  a  congenital  

disorder  caused  due  to  congenital malformation  

of  lymphatic  system.  Mostly secondary type of 

lymphedema is seen commonly in clinical 

practice.  Secondary  lymphedema  is  the disorder  

of  lymph  flow  in  lymphatic  vessels  due  to  

pathological  changes in  the  lymphatic  system.   

 

The  lymph volume  exceeds  the  lymph  

transport  system  indirectly  causing 

accumulation  in  the  extravascular  and  

extracellular  fluid  in  the  tissues. The  main  

causes  of  secondary  lymphedema  are  -  Lymph  

node  removal, Trauma  to  lymphatic  system,  

Irradiation,   Inflammation,  Compression.
2
Any  

type  of  fracture  or  trauma  is  a  predisposing  

factor  for  lymphedema.  Trauma to lower 

extremity affects bones, muscles and lymphatic  

system.
3
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Kinesio taping was developed by Dr. Kenzo kase 

a Japanese chiropractor.  It  is  an elastic  tape  that  

can  augment  the  current  treatments  such  as  

massage manual  lymphatic  drainage  medical  

compressive  garments  positional consideration  

&/or  exercises.
4,5 

The  concept of  kinesio  taping  was  that  the  

proposed  therapy  should  affect  the  persons not  

only  during  therapist’s  visit  but  also  

throughout  the  day  hence  he developed  a  type  

of  support  in  the  form  of  kinesio  tape
4
. 

This  tape  is  proven to be  effective  as  the  tape 

application  cause  delicate  lifting  of  the  skin  

which  increases  the  space between  corium  and  

fascia.
6
  This  lifting  effect  helps  in  forming 

convolutions  in  the  skin  which increases  the  

interstitial  space  causing decrease  in  

inflammation  of  the  affected  areas.
7 

Compression  therapy  with  the  help  of  elastic  

or  non-elastic  compression bandages  are  used  

as  they  provide  low  compressive  forces  to  the 

extremity  at  rest.  Crepe  bandages  are  used  as  

a  form  of  compression therapy  to  help  in  

draining  the  lymphatic  fluid  into  the  collateral 

channels.
2 

 It facilitates a mild increase in tissue 

pressure assisting lymph vessels to empty which 

further prevents refilling of the interstitium 

improving the efficiency of the muscle pump 

during activity and providing localized pressure 

indicated to soften fibrotic tissue.
6, 8 

To evaluate and clinically assess pedal edema 

there are different methods of assessment. The 

methods to assess pedal edemain ankle 

circumference the circumference is measured at 

single location in which each ankle is marked with 

a semi-permanent marker at approximately 7 cm 

above the medial malleolus and ankle 

circumference is measured in centimeters. Ankle 

circumference shows higher inter examiner 

agreement and excellent reliability.
9 

Treatment  of lymphedema  involves  the  

combination  of  medical  management  and 

physiotherapy  management  combined  with  self-

management  by  the patient.
10

Physiotherapy  

management  of  lymphedema  includes  

pneumatic compression  treatment,  exercises,  

massage.
11

 

 

Materials and Methods   

Institutional review board approval 

This study got approval from institutional review 

board and was conducted in conformity with the 

ethical and human principles of research. 

Participants 

40 participants were included in the study from 

KLE Prabhakar Kore Hospital and MRC from 

October 2015 to February 2016. The inclusion 

criteria were: 1. Patients with post-operative pedal 

edema. The exclusion criteria were: 1. Associated 

neurological symptoms. 2. Fragileskin, 3.Deep 

vein thrombosis, 4. Varicose veins, 5. Open 

wounds, 6. Coronary artery bypass grafting, 

7.Renal surgeries, 8. Hypertension  

Procedure 

Participants who reported to KLES Dr. Prabhakar 

Kore Hospital and MRC, Belgaum with post-

operative pedal edema were screened for their 

eligibility depending on inclusion and exclusion 

criteria. After finding their suitability, they were 

requested to participate in the study and were 

given a written informed consent. After obtaining 

their consent, demographic data including age, 

gender, nature of symptoms and occupation, other 

specific data such as initial ankle circumference 

was measured and then were randomly allocated 

to one of the two study groups viz A and B 

Group A: Kinesiotaping + conventional treatment 

of elevation and ATMs. 

Group B: Crepe bandaging + conventional 

treatment of elevation and ATMs. 

 

Results 

Statistical Analysis: Statistical  analysis  for  the  

present  study  was  done  manually  as  well  as  

using  statistical  package  of  social  science  

version  16  in  order  to  verify  the  results  

obtained. Statistical measures such as mean, 

standard deviation and tests of significance such 

as Chi-square test, paired and unpaired‘t’ test, 

were utilized for all the scores in the participants. 

Participants included in the study were in the age 
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group of 18-70 years. Mean age of group A was 

40.17±15.61 years and mean age of group B was 

43±14.34 years. 

40 participants were included in the clinical trial 

of which 20 participants present in group A 

included 11 males and 9 females and 20 

participants of group B included 11 males and 9 

females

Table 1: Comparison of ankle circumference on right side between group A and group B 

 

 

 

 

 

 

 

Table 2: Comparison of ankle circumference on left side between group A and group B 

 

Group 

Pre-treatment Post - 

treatment 

Difference ↓ T p 

Mean SD Mean SD Mean SD  

A 21.62 ±1.49 20.84 ±1.50 0.73 ±0.26 9.49 <0.001
+ 

B 21.27 ±2.29 20.82 ±2.23 0.45 ±0.18 10.33 <0.001
+ 

T 0.525 0.024 3.561  

p 0.599 0.981 <0.001
+ 

 

Graph 1: Ankle circumference within and between Group A and Group B of right side 

 
 

Graph 2: Ankle circumference within and between Group A and group B of left side 
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Pre-treatment Post - 
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Difference ↓ T p 

Mean SD Mean SD Mean SD  

A 21.62 ±1.49 20.84 ±1.50 0.73 ±0.26 9.49 <0.001+ 

B 21.27 ±2.29 20.82 ±2.23 0.45 ±0.18 10.33 <0.001+ 

T 0.525 0.024 3.561  

P 0.599 0.981 <0.001+ 
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Discussion 

The present study was proposed to compare the 

effectiveness of kinesio taping & crepe bandaging 

in patients with post-operative pedal edema: A 

randomized clinical trial”. 

Lymphedema  is  defined  as  swelling  of  a  body  

part  due  to  accumulation   of  the  interstitial  

tissue  fluid.   

Kinesio  taping  is  an elastic  tape  which  

provides  a  directional  pull that  guides  the  

lymphatic  fluid  in  the  desired  direction  of  

drainage.  This is  important  in  routing  and  re-

routing  the  lymphatic  fluid  in  lymphatic 

vessels  to  reduce  swelling.  Tape  can  continue  

facilitating  lymphatic  flow for  the  next  3-4  

days  during  the  wearing  of  the  tape  after  the  

therapy session.
7
 

 Crepe  bandages  are  used  as  a  form  of  

compression therapy  to  help  in  draining  the  

lymphatic  fluid  into  the  collateral channels.
2   

lymph edema bandaging is a highly specialized 

form of bandaging which utilizes multiple layers 

of short stretched bandages for lymph edematous 

body segments.
6 

Till date the conventional treatment to relive pedal 

edema was elevation and ankle toe movements. 

Kisner C, Colby LA. in their study used elevation 

and ankle toe movements as a exercising tool in 

treatment of edema and concluded that elevation 

and ankle toe movements are helpful in reduction 

of edema,. Keeping this in mind in the present 

study elevation for 30 min and 10 repetition of 

ankle toe movements was given as a conventional 

treatment
2
.   

Ankle circumference is most reliable and valid 

tool to measure pedal edema. 
9
So in the present 

study ankle circumference was used to measure 

the pedal edema. 

In this study crepe bandage and kinesio tape was 

used to relive edema. In earlier studies 

compression stockings was used in hospital nurses 

to reduce edemawhereas fiberglass taping therapy 

was useful in reducing pain.  Hence  it  was  

concluded  that  these techniques  should  be  used  

frequently  in  clinical  practice.
11 

As we know in edema the skin nourishment is 

hampered due to immobility and the edematous 

skin is fragile on which any normal taping cannot 

be used as it may damage the edematous skin. 

Kinesio taping on edema is safe and can be 

tolerated by the tissue and the patient, as one study 

done by Martins J de C, et al.  about  the  safety  

and  tolerability  of  kinesio  taping  in  patients  

with  arm  lymphedema. Found  that  kinesio  

taping  technique  was  safer  and  tolerable  in  

patients  with  lymphedema.
14

 so in present study 

kinesio taping was very effective and safe in 

treatment of pedal edema. 

Kinesio tape was used to relive post-operative 

pedaledema, in similarly study done by Lipińska 

A, et al. observed and concluded that the 

lymphatic applications of kinesiotaping  help  in  

reducing lymph edema.
4
 

It is mostly seen that in cases of pedal edema 

crepe bandage is one of the fevourate tool for 

reduction of edema. The application of crepe 

bandage showed reduction in pedal edema. 

Similarly a study by Alizadeh-Ghavidel A, et al.  

they concluded  that  the  compression  stocking  

helps  to  relive  edema  and  wound  

complications  after  the  surgery.
12 

As we know kinesio taping and crepe bandaging 

reduces edema. A study done on combined effects 

of compression bandage along with kinesio taping 

on lymphedema, showed excellent reduction in 

volumeand edema.
16

simillarly in present study  

comparison was done between kinesio tape and 

crepe bandage to find its effectiveness  in 

reduction of edema.
 

Application of crepe bandaging is one of the safest 

method in reducing edema. Bowering, Keith C. 

MD, FRCP to check the effectiveness of layered 

compression bandages concluded that layered 

compression bandages was an effective and safe 

treatment for patients and helped to reduce 

edema.
13 

Application of kinesio tape reduces lymph edema 

which leads to increase mobility. Maha.A.Hassan, 

Samah Ismail. Compared the effect of kinesio 
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taping and compression garment on post 

mastectomy lymphedema which concluded that 

both therapies showed equal effect on the 

reduction of lymphedema, hence improving the 

quality of life,and also shows reduction in pain.
15 

As per the review of literature no study has 

compared the effects of kinesio taping and crepe 

bandaging to relive post-operative pedal edema. In 

the present study the comparison of kinesio taping 

and crepe bandaging was done to check its 

effectiveness. When the comparison was done in 

two groups it showed that there was more 

reduction in pedal edema in participant’s 

subjected to kinesio taping with conventional 

treatment as compared to the participants who 

received crepe bandaging with conventional 

treatment which was measured by the ankle 

circumference in centimeters. This was due to the 

lifting effect of the kinesiotaping which helped in 

more lymphatic drainage as compared to crepe 

bandaging which helped in compression and 

return of the lymphatic fluid. 

Limitations 

 

Conclusion 

From the present study we can conclude that both 

kinesiotaping and crepe bandaging give 

immediate effect by reducing post-operative 

edema. But kinesio taping is more effective than 

crepe bandaging in reducing pedal edema in post-

operative patients. Hence kinesiotape can be used 

along with the conventional treatment to relieve 

edema. 

Future Scope: The present study can be 

conducted on a large sample size. 

Specific type of post-operative conditions. 

The period of intervention can be longer to know 

the long term effects with a further follow up.  

Conflicts of interest: None 
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Effect of Total Motion Release on Pain and Function in 
Subjects with Acute Low Back Pain : A Pilot Study
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Abstract

Background: Low back pain is common cause for sickness absenteeism seen worldwide. Most of the time 
Low back pain is non-specific in nature having no definite cause behind it. About 60-80% of adults present 
with low back pain at some point of their life.1 The purpose of this study is to check the effectiveness of Total 
Motion Release on pain and functional disability in subjects with Non-Specific Low Back Pain.

Method: Seventeen participants within the age group of 20-45 years with a history of acute low back 
pain with symptoms present for less than 3 weeks were recruited in the study as a sample of convenience 
as per the inclusion criteria. The outcome measures used for the study was Modified Oswestry disability 
Questionnaire (MODQ), Visual Analogue Scale (VAS) and Modified Schober’s method.

Results: There was significant improvement seen in the outcome measures taken pre and post intervention.

Conclusion: Total Motion Release in combination with Hot Moist Pack provided significant benefit in terms 
of pain relief and functional disability.
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Corresponding author: 
Dr. Prashant Naik MPT  
Associate Professor, KAHER Institute of 
Physiotherapy, Belgaum, 
E-mail: mptnaik06@gmail.com

Introduction

Low back pain is the most frequent problem people 
suffering in their life.1 Low back pain is defined as pain 
and discomfort, localized below the costal margin and 
above the inferior gluteal folds, with or without leg 
pain.2 Low back pain can be non-specific in nature due 
to unidentifiable cause. Non-specific low back pain has 
been ranked first common for disability on the years 
lived with disability (YLD) metrics and it is the 2nd 

most common cause for pain reported after headache.3,4 
Individual between the age of 30 and 40 are more likely 
to have to have low back pain due to degenerative 
changes occurring with age.5

The major risk factors for low back pain are age, 
gender, psychological factors such as stress, anxiety 
and depression, occupational factor, obesity, sedentary 
lifestyle, cigarette smoking, decreased flexibility and 
mobility of muscles, postural habits, the way of lifting 
and transporting weights, and domestic activities such 
prolonged watching TV and videogaming.6 Other risk 
factor can be due to certain activity like, doing jogging 
or running on uneven surface or wrong way to lifting 
heavy weight.7

The cause of low back pain is difficult to determine 
and the degree of pain is most of the time completely 
unrelated to extent of damage to tissue or muscle in 
the body. Although the cause is different for people 
of different ages living different lifestyle, it can be 
divided in to following type :.It can be caused by injury , 
disturbance, sprain or irritation caused to the large nerve 
root in the lower back, Severe backache can be caused 
by injury to small nerves at the low back pain , A deep 
ache is felt at the back when there is strain of erector 
spinae muscle, One of the leading cause of backache is 

DOI Number: 10.5958/0973-5674.2019.00110.2 



Indian Journal of Physiotherapy and Occupational Therapy, July-September 2019, Vol. 13, No. 3          153

injury to the bones, ligaments or joints in the vicinity. 
Injury or dislocation of intervertebral disc .8 Causes for 
low back pain can be due to trauma, postural defect,  
degenerative, metabolic, obesity.9

There are certain biomechanical and structural in 
adequacy of lumbosacral joint like maximum weight 
bearing on L5-S1 segment, centre of gravity passes 
through sacral, ligament, muscles, vascular supply 
around the joint.10

Lumbar region has number of functions such as 
movement which occur at the joint, provide stability and 
protection to the lumbar region. In standing, the function 
of the lumbar is to support the upper body weight .Back 
pain can be localized to a  specific point, diffuse-larger 
area, radicular and referred.11

The distribution of weight of the bony structure 
from head to pelvis is significantly influenced by 
gravitational forces. The lumbar lordotic curve helps 
in reducing incidence of low back pain .The day to day 
activities insert excessive compression and shearing 
stress on the lumbar spine and also insert tensile stress on 
muscular and ligamentous structures. If there is increase 
in anterior tilting the shearing force also increases , 
the force diminishes with flattening of back. Hence 
the shearing stress is reduced as a result of protective 
spasm of extensors leading to flattening of lumbar curve 
following strain . Flexion at lumbar spine put maximum 
strain on the lumbar ligament.10

There are several manual therapy techniques like 
McKenzie mobilization, positional release technique 
, muscle energy technique etc, and electrotherapy 
equipments like IFT, TENS, ultrasound etc helpful in 
improving pain and disability in  subjects presenting 
with low back pain, The development of a manual 
therapy technique is in progress that will be used for 
management of low back ache which was earlier used 
for management of only neck and shoulder.

One of the manual therapy technique is Total 
Motion Release (TMR). This technique was invented by 
Tom-Dalonzo Baker. This technique is used to evaluate 
and treat the asymmetries present in the body. It is 
cost-effective and the patient does not require therapist 
assistance. The time taken for this technique is also 
less. In this technique treatment is given to unaffected 
side thus relieving symptoms of affected side. It is very 
simple technique in which patient is made to perform 

five motion they are : arm raise, trunk twist, leg raise, sit 
to stand and toe reach.12

Methodology

It was A Pilot Study, 17 subjects were participated 
within the age group of 20-45 year on the basis of 
inclusion and exclusion criteria.

Patient diagnosed with non-specific low back with 
symptoms less than 3 week. participated in the study 
voluntarily.

Ethical clearance was obtained from the institutional 
ethical community before commencing the study. 
Informed consent was taken from the subjects. The 
outcome measures were assessed after and before the 
treatment. Visual Analogue Scale were taken for pain, 
Modified Oswestry Disability Questionnaire was used 
for disability score. Modified Schober’s scale was used 
for lumbar range.

Before the treatment subjects were asked to mark 
their pain on Visual Analogue Scale. Fill the Modified 
Oswestry Disability Questionnaire and Lumbar Range 
of Motion were taken.

After the assessment subjects were given Total 
Motion Release technique in combination with Hot 
Moist Pack for 45 minutes of 5 session daily.

Results

Statistical analysis was done by using statistical 
package of social science(SPSS) version 23 using paired 
t test. The Statistical analysis of pain on Visual Analogue 
Scale, Modified Oswestry Disability Questionnaire and 
Lumbar Range of Motion was carried out to find the 
degree of significance between them.

Table 1: Comparison of the pre and post values 
of Visual Analogue Scale:-

Variable PRETEST (SD) Post Test 
(SD)

p
value

VAS 1.67 1.36 0.001*

Mean difference=3.82 , t value=17.857,     p 
value=0.001(significant)
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TABLE 2: Comparison of the pre and post values 
of Modified Oswestry Disability Questionnaire:-

Variable
Pretest
(SD)

Post test
(SD)

P value

MODQ 0.22± 0.06 0.04± 0.04 0.001

Mean difference=0.18, t value=16.807,

P value=0.001 (significant)

TABLE 3: Comparison of the pre and post values 
of Lumbar Range of Motion:-

Lumbar 
Flexion

Pre test
SD

Post test
SD

p value

1.18 1.11 0.001

Mean difference=0.91, t value=7.999, 

P value=0.001 (significant)

TABLE 4: Comparison of the pre and post values 
of Lumbar Range of Motion:-

Lumbar 
Extension

Pre test
SD

Post test
SD

p value

0.65 0.89 0.001

Mean difference=1.21, t value=8.120,

P value=0.001 (significant)

TABLE 5: Comparison of the pre and post values 
of Lumbar Range of Motion:-

Lumbar right 
lateral flexion

Pre test
SD

Post test
SD

p value

2.05 2.29 0.693

Mean difference=0.22, t value=0.403,

P value=0.693 (non-significant)

TABLE 6: Comparison of the pre and post values 
of Lumbar Range of Motion:-

Lumbar 
left lateral 
flexion

Pre test
SD

Post test
SD

p value

2.58 2.31 0.001

Mean difference=7.86, t value=4.418,

P value=0.001 (significant)

Discussion

Globally the Low Back Pain is one among the 10th 
leading cause of disease burden measured by disability 
adjusted life year and 2nd most common cause for pain 
reported after headache.3,5

The present study is conducted to check the effect 
of Total Motion Release technique on pain and disability 
in individuals with Acute Non-Specific Low Back Pain 
symptoms for less than 3 weeks using Visual Analogue 
Scale, Modified Oswestery Disability Questionnaire and 
Range of Motion using Modified Schober’s method. 
This study included 17 participants within the age group 
of 20-45 years who were given Total Motion Release in 
combination with Hot Moist Pack on a daily basis for 5 
days.

The present study showed significant reduction 
in pain after giving the above intervention. The mean 
value of Visual Analogue Scale indicated changes post 
treatment and lower values for post-treatment outcomes 
and also the standard deviation shows the consistency 
with post treatment value which is less than the pre-
treatment value. The correlation value also indicated 
significant association between the two variables since 
the test has revealed a strong relationship having 85.1% 
movement in same direction with at 5% significant level. 
Since there is paucity in literature suggesting the exact 
mechanism behind the pain reduction of untrained side, 
there is a future scope for research for knowing the 
exact mechanism behind it. There is no strong evidence 
suggesting the reason behind pain reduction on the 
affected side after giving treatment to unaffected side. 
Although there are evidences that suggest that there is 
strength improvement on the untrained extremity using 
contralateral exercise. Cross Education Phenomena 
helps improve the strength on the contralateral 
side by mechanism of motor irradiation from both 
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interhemispheric and ipsilateral corticospinal fibres and 
is majorly due to neural adaptation.13 Previous studies 
have concluded that joint and muscle proprioceptors 
get stimulated due to joint movement and isometric 
muscle contraction, in which the nociceptors afferent 
are blocked or inhibited at the dorsal of the spinal cord 
due to large diameter axons carrying mechanoreceptor 
afferents causing pain relief as a result of Gate control 
theory.7 based on the above evidence there can be a 
strong relation of Total Motion Release on pain which is 
due to the coordinated movement and muscle contraction 
which might be activating the pain gate theory.

SD French et al in 2000 supported that application 
of heat wrap therapy helped in reducing pain and 
disability for a shorter period of time but when it was 
combined with exercises there was further improvement 
in function. This might be one more reason in reduction 
of pain as a present study included the combination of 
Hot Moist Pack and Total Motion Release.11 Hot moist 
pack are superficial heating modality. It causes local rise 
in temperature which results in increased circulation, 
relieving pain. It also makes skin supple and increases 
elasticity of connective tissue when combined with 
stretching.7 In the present study Hot Moist Pack was 
used hence it can be presumed that this might have been 
contributed in pain relief.

A study conducted on effectiveness of various 
osteopathic treatment approach on acute mechanical 
low back pain demonstrated that Positional release 
technique (PRT), Myofascial release (MFR), Muscle 
energy technique (MET) etc. were found to be effective 
in treating the subjects suffering from low back pain. 
Positional release technique (PRT) is a type of manual 
therapy used to improve Range Of Motion and reduce 
pain by maintaining the constant pressure on the tender 
point and the patient is made to maintain the position 
that is opposite to offending movement or position of 
comfort as a result of which there is inhibition of pain 
receptor thus relieving pain.7 TMR may also works on 
the above concept of movement mechanism which is 
given to relieve the pain on the affected side by given 
movement on unaffected side. Yet it is difficult to 
conclude the mechanism by which pain may reduce by 
giving movement on the unaffected side reduce the pain 
in affected side.

A study conducted on the initial effects of a 
Mulligan’s mobilization with movement technique 

on range of movement and pressure pain threshold in 
pain-limited shoulders conclude that Manual Therapy 
treatment is seen to have significant immediate effect on 
pain and Range of Motion.14

A study done to compare the effect of total motion 
release and traditional warm up exercises to improve 
shoulder internal and external rotation range of motion 
in baseball players, showed that there was significant 
increase in bilateral internal and external rotation 
ranges in the group of subjects treated with total motion 
release. The researcher in this study also noticed that 
the time taken by the group treated with total motion 
release was lesser than the group treated with traditional 
warm up exercises.15 In current study the correlation 
value indicated significant association between the 
two variable since the test revealed strong relationship 
having 63.3% for lumbar flexion and 72.5% for lumbar 
extension in the same direction 5% significant level. 
This indicated that there was significant improvement in 
lumbar flexion and extension but in this current study 
did not show significant improvement in lumbar lateral 
flexion.

In the present study Modified Schober’s Method 
was used to assess the lumbar range of motion. Many 
studies have shown that this technique has better validity 
and reliability to assessing the lumbar Range of motion.7

There was significant improvement in the functional 
ability in all the subjects as per Modified Oswestry 
Disability Questionnaire (MODQ) scoring. A study 
conducted on comparison of Modified Oswestry 
Disability Questionnaire and The Quebec Back Pain 
Disability Scale by Fritz and Irrgang concluded that the 
Modified Oswestry Disability Questionnaire has shown 
more reliability than Quebec Back Pain Disability Scale.16 
The mean value indicated changes post treatment and 
lower values are recorded for post treatment outcome and 
also the standard deviation shows the consistency with 
post treatment value which is less than the pre-treatment 
value. The correlation value also indicated significant 
association between the two variables since the test has 
revealed a strong relationship having 71.7% movement 
in the same direction with at 5% significance level (i.e. 
0.001 < 0.05). On this basis it can be concluded that after 
giving Total Motion Release there was improvement in 
function disability caused as a result low back pain.



156       Indian Journal of Physiotherapy and Occupational Therapy. July-September 2019, Vol. 13, No. 3                              

Conclusion

The pilot study conducted to know the effectiveness 
of Total Motion Release in combination with Hot Moist 
Pack on pain and disability on subjects with acute low 
back pain provided significant benefit in terms of pain 
relief and functional disability and also significant 
improvement in lumbar flexion and extension.

Limitation:

•Small Sample Size.

•Study was confined to nonspecific acute low back 
pain.

•Follow up effects were not monitored.

Future Scope:

•Conduct the study with large number of sample 
size.

•Conduct the study with specific condition.

•Conduct the study for chronic low back pain.

•Studies with longer duration are recommended with 
longer follow-up period to assess long term benefits.
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ABSTRACT 

Background- Breast  cancer  being  the  most  prevalent   cancer  amongst women  has the  highest survival  

rates  amongst  all  cancer.  Surgery is a part of therapeutic process that helps in preventing metastases. 

However, it can significantly diminish functional capacity in patients, hamper the quality of life and causes 

pain. Conventional physiotherapy contributes to its treatment with the use of different techniques that have 

been developed over years. Qigong therapy is a traditional Chinese medicine and also a moderate form of 

exercise that may help in improving the shoulder ROM along with pain reduction and hence improving 

quality of life. 

Patients and methods-30 breast cancer survivors between age group 25 to 69(p<0.05) years of age were 

recruited from Dr. Prabhakar Kore  K.L.E. hospital and MRC, Nehrunagar, Belagavi, Karnataka  and  

KLE’s society Belgaum  Cancer  Hospital, Ashoknagar, Belagavi, Karnataka. 

Method- Participants were randomly assigned to two group i.e. Group A (n=15) and were treated with 

Qigong therapy and Group B(n=15) were treated with Conventional Physiotherapy, both groups were 

treated for 14 sessions. Outcome was measured in terms of pain using VAS(Visual Analogue Scale) ,quality 

of life was assessed using Functional Assessment of Cancer Therapy-Breast version+4 (FACT-B+4) 

questionnaire and Shoulder Range of Motion (ROM) using universal goniometer was recorded pre-

intervention  and post-intervention.  

Results- The difference OF VAS scores was highly significant with p value of 0.0212*. the difference of 

FACT-B+4 score was highly significant with p value of 0.0175* and difference in terms of shoulder ROM 

showed highly significant with  p value of  0.0001* in group A than Group B  

Conclusion- Qigong therapy is better than conventional physiotherapy in reduction of pain improving 

quality of life and shoulder range of motion in post-surgical breast cancer survivors. 

Keywords- Qigong therapy, Conventional physiotherapy, Functional Assessment of Cancer Therapy-Breast 

version+4 (FACT-B+4), Visual Analogue Scale(VAS), Shoulder Range of Motion(ROM). 
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INTRODUCTION  

Breast  tissue  is  defined  as  a  modified  

cutaneous exocrine  gland  consisting  of skin , 

subcutaneous  tissue, ducts, lobules,  along with  

stoma  which includes ligaments,  arteries,  veins,  

nerves,  and  lymphatic’s
[1]

. 

Breast cancer is one of the most common cancer 

seen in India. Breast cancer is expected to record 

2 million females suffering by year 2030 

throughout the world. Worldwide breast cancer 

occupies for 23% among   all the cancers in  

females. In India, 25.8 per 1,00,000 is the 

incidence and mortality of 12.7 per 1,00,000 

which is high as compared to united kingdom’s 

incidence of 95 per 1,00,000 and mortality of 17.1 

per 1,00,000
[2]

. Breast cancer is known to be the 

most prevalent cancer100,000 women in Western 

Europe and about 40 per 100,000 in developing 

countries
[3]

. 

In age  group  of  25 to 69  year  the  maximum  of  

number  of  breast  cancer was seen in  50  to 54  

years of age  group  with  mean  age  of  45.64
[4]

 

Physiotherapy plays important role in breast 

cancer care in terms of pain reduction, improving 

quality of life and also essential in prevention of 

secondary lymph oedema in post-surgical breast 

cancer survivors
[5]

. Early onset rehabilitation 

physiotherapy management program after 

modified radical mastectomy provides 

improvement in shoulder mobility and functional 

capacity without causing an adverse effect in 

postoperative period.
[6]

 

Physical therapy is an approach which used to   

increase shoulder function in post-operative breast 

cancer patients when administered for a longer 

period of time and instituted after the immediate 

post-operative phase. The standard treatment 

includes daily demonstrations and instructions in 

shoulder and vein pump exercise during the first 

post-operative week
[7]

. Exercise training has been 

shown to produce many  positive  physiological 

and  psychological  benefits. Exercise  can  

improve  cardiovascular  efficiency, increase 

cardiac output and stroke volume, decrease heart 

rate, lower exercise heart rate, and improve 

ventilation  and  transport  of  oxygen from the 

environment to  the cell. These have the potential 

to reverse cancer toxicities and   minimize cancer 

treatment-related fatigue in breast cancer 

survivors
[8]

. 

Shoulder impairment is well known and 

frequently seen post treatment in breast cancer 

patients generally due to surgical trauma and 

scarring as a result of axillary dissection and also 

occurs due to fibrosing effect of adjuvant 

radiotherapy
[9]

. 

A study was done on Physiotherapy Management  

of Post-Operative Breast Cancer Patients which 

incorporated  the interventions  of Soft tissue 

techniques, Shoulder stretches, gleno-humeral  

joint  range of motion exercises, strengthening 

exercises, hydrotherapy, passive mobilisations, 

electro physical agent modalities, neural tension 

techniques
[10]

. The present study is incorporated 

with conventional physical therapy group of post-

surgical breast cancer survivors. 

A  study  concluded  that  initiation  of  

physiotherapy  exercises  in post  surgical  breast  

cancer  patients  will  result  in  better  

achievement  of  short  term  goals  i.e., of  

shoulder mobility  and  overhead   activities  but  

early  initiation of physiotherapy  protocol  may   

also  increase  the  wound  drainage  and  increase  

the  duration  of  drainage, another  study  

concluded that there  was  a  better  recovery  seen  

in  the  averages  of  the  flexion,  abduction  and  

external  rotational  movements  of  the  shoulder 
[11]

.   

Exercises  have  been  found  to  be  safe  method  

for  enhancing  quality  of  life  by dealing  with  

various  post  surgical   breast  cancer  

complications  and  improving  various  domains  

of  functional  capacity of  an  individual[
12]

. 

Qigong therapy is believed to be the basis of 

traditional Chinese medicine which  is known to 

be an  ancient form of health maintenance dating 

back thousands of years.
[13] 

Qigong is subdivided 

into two categories i.e., internal qigong and 

external qigong. Qigong exercise or internal 

qigong works on self directed harmonious flow of 
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energy by using gentle movements, posture of 

exercise and controlled breathing. External qigong 

is performed by trained practitioner using their 

hands to cultivate energy (qi) onto the patient’s 

body for therapeutic purpose.
[14]

 

Qigong  therapy works on basis of ‘qi leads the 

blood circulation’ i.e., it improves blood 

circulation by smooth flow of energy and hence 

causing regulation of blood flow thus providing 

essential nutrients and sufficient oxygen leading 

to removal of waste products and  relieving the 

diseased cell and  improving the functional 

efficiency of the person 
[15]

. 

There is increasing evidence of qigong therapy 

reducing symptoms and improving quality of life 

of breast cancer patients. Qigong therapyis also 

less exertive than conventional aerobic exercises. 

Qigong  exercises  have  also  shown  positive  

results  in  improving  sleep   patterns  and  

reducing   insomnia  caused  due  to  various   

psychological  issues  in   post  surgical breast  

cancer  patients.  As  compared  to  Yoga 

exercises  and  Tai-chi , qigong   exercises are 

easy  to  learn and  practice. A  study  has  shown  

positive   result   of  Tai-chi  on  physical  

function, mental  health, and  biomarkers  of  

inflammation   but   not  on    sleep  and  fatigue   

hence  in  another  study  qigong  therapy  was   

given  to  breast  cancer  patients  and  

improvement  was  seen  thus  proving  various  

benefits  of  qigong  therapy.   

According  to  recent  research  qigong  therapy  

works  on  two  pathways  that  is by  focussing  

on  meditation  and  deep  breathing  which  

increases melatonin  in  body  and also  works  on  

stress  response  pathway 
[16]

.  

Qigong  therapy  is   has  shown  improvement   in  

cancer  patient  regarding Quality  of  life,  mood  

status, and also  produce physical benefit
[18]

. 

Qigong  was  proved as  an effective nursing  

intervention for reduction of  fatigue, difficulty of 

daily activities and some of symptoms  of  

chemotherapy  side   effect  as nausea, vomiting 

and stomatitis
[17]

. 

Qigong is helpful to some extent to ameliorating  

the symptoms, improving  appetite, strengthening 

constitute  and   increasing the ability of self-

cure
20

. There  is  increase  in  evidence of qigong  

on overall health  of human  body.
21

The  studies  

also  lacked  validated  outcome  measures  with  

large  scale  RCT’s
[14]

. Hence  the  present  study  

is  designed  to  evaluate  the  effectiveness  of  2 

weeks  qigong  exercise  therapy  vs.  

Conventional   physiotherapy management in 

post-surgical breast  cancer  survivors. 

 

METHOD 

Participants- 30 post-surgical breast cancer 

survivors were recruited in the study. The 

inclusion criteria for the above subjects were  

a) Post- surgical breast cancer patients.  

b) Brachial plexopathy Grade 1, 2, 3. 

c) Third post operative day, 

d) Subjects willing to participate. The exclusion 

criteria were a)metastases to bone, b)unstable 

vitals, c) wound infection,  d)axillary web 

syndrome. 

The study was carried out in KLES Dr. Prabhakar 

Kore Hospital and Medical Research Centre, 

Nehrunagar, Belagavi and K.L.E.’s Society 

Belgaum Cancer Hospital, Ashoknagar, Belagavi. 

The study was approved by Institutional Ethical 

Committee of KLES Institute of Physiotherapy, 

Belagavi. 

 

OUTCOME MEASURES 

The outcome measures used were Visual 

Analogue Scale (VAS) for evaluation of pain and 

quality of life using Functional Assessment of 

Cancer Therapy-Breast version+4 (FACT-B+4) 

questionnaire and shoulder range of motion 

(ROM) using universal goniometer. Pain was 

measured using VAS by asking the patient to 

mark a point as per the severity of her pain on a 0-

10 cm scale, where 0 symbolized no pain and 10 

symbolized worst pain. The FACT-B+4 

questionnaire consists of 42  items, divided under 

5 components the subjects were asked to rate their 

experience of symptom on a 5- point scale, 
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ranging from “not at all” to “very much.”Shoulder 

Range of motion of flexion, extension, abduction 

and adduction, medial and lateral rotation was 

recorded pre and post intervention using universal 

goniometer. 

 

INTERVENTION 

The subjects were randomly allocated to two 

group i.e Group A-Qigong therapy (n=15) and 

group B-Conventional Physiotherapy (n=15). 

Group A was treated with qigong therapy which 

included following exercises 1.Feudal lord pulls 

the bow, 2.Immortals push the stone tablet,3.Baby 

bird receives the food,4.Swinging the arms, 

whereas group B of conventional physiotherapy 

was given with active Range of motion exercises 

of shoulder along with shoulder shrugs and hand 

behind the back exercises. Both the group 

exercises were given in standing position (fig.1) 

and (fig.2), the participants received treatment for 

40-50 minutes once for 2 weeks in total counting 

to 14 sessions.
 

 

Fig 1: Qigong therapy-Feudal lord pulls the bow. 

 

 
Fig 2: Conventional physiotherapy-Shoulder 

ROM exercise. 

 

RESULTS 

Age: In  this  study,  the  age  of  participants  

allocated  in  both  the  group A  and  B  was  

between  25-69 years. The  mean  age  of  the  

participating  individuals  in  group  A  was 

50.80± 8.68  and  that  in  group  B  was  51.93± 

8.31.  The  difference  between  mean  ages  of the  

2  groups  with    p  value  of  0.7176,which is not 

signify. 

Visual Analogue scale- The present study 

showed reduction in VAS score with pre-

intervention and post- intervention mean 

difference of  3.40± 0.91 IN GROUP a and a  

mean 2.67±0.72  in  group  B  and with highly 

significant p value of 0.0001*.(table 1) 

Table 1: 

Group

s 

Time Mea

n 

Std.D

v. 

Mean 

Diff. 

SD 

Diff 

p-value 

Group 

A 

Pretest 6.60 1.24    

 Posttest 3.20 1.08 3.40 0.91 0.0001* 

Group 

B 

Pretest 6.80 0.77    

 Posttest 4.13 1.13 2.67 0.72 0.0001* 

 

Functional assessment of cancer therapy- breast 

+4: The present study showed improvement in 

FACT-B+4 score with pre-intervention and post- 

intervention mean difference of 2.47±8.23  in  

group  A  and  a  mean  15.87±10.32  in  group  B  

with of  p-value  of  0.0175*.(table 2) 

Table 2: 

Groups 

Time Mean Std.D

v. 

Mean 

Diff. 

SD 

Diff. 

p-value 

Group A Pretest 66.27 9.56    

 Posttest 90.73 8.97 -24.47 8.23 0.0001* 

Group B Pretest 69.67 10.20    

 Posttest 85.53 15.69 -15.87 10.32 0.0001* 

Shoulder Range of motion(table 3): 

Shoulder 

movement 

Mean 

difference 

in Group A 

Mean 

difference in 

Group B 

p value 

Flexion 31.00±10.68 22.73±9.97 0.0369* 

Extension 14.67±7.04 10.33±6.30 0.0864* 

Abduction 29.40±10.72 20.13±9.69 0.0193* 

Adduction 29.40±10.72 20.13±9.69 0.0193* 

Medial rotation 12.47±7.83 12.73±12.29 0.9440 

Lateral roatation 11.53±9.51 13.40±9.60 0.5968 

Highly significant 
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The shoulder range of motion was improved in 

group A than group B except medial and lateral 

rotation 

 

DISCUSSION 

The  present  randomized  clinical  trial was aimed 

to find out the effectiveness of  two  weeks  of  

qigong  therapy  vs.  conventional   physiotherapy   

in  post-surgical  breast  cancer  survivors  in 

terms of pain reduction, improvement of range of  

motion and  quality of life  using VAS scores, 

range  of  motion ,FACT-B+4 questionnaire. 

The  subjects  were  divided  in two  groups, group 

A  and  group  B, Qigong  therapy  and  

Conventional Physiotherapy respectively, 30 

subjects were randomly assigned to both the 

groups using envelope method. The results from 

statistical analysis supports the alternate 

hypothesis that the group receiving Qigong  

therapy   will  show  difference  than the group 

receiving Conventional  Physiotherapy  in the 

treatment of  post-surgical  breast  cancer  

survivors. 

The  study  included  visual   analogue   scale  

(VAS ) which  was   used  as  a  outcome  measure  

for  quantifying  pre and post  difference  in 

management  of  pain . As  VAS  has  higher  

reliability  for  pain  evaluation  according  to  

Bijur PE et al. 

In this  study  while  comparing  both  the  groups, 

it  was  noted   that  Group A -Qigong therapy was  

significantly  better  than  group B -Conventional 

physiotherapy(table no.1)  it   may  be  because  

Qigong  works  on  3  channels  i.e., it  increases  

energy flow  and  strikes  over  the  diseased  cell  

and  good  health  is  due  to  well-balanced  and 

free  flowing  qi  in body, whereas  sickness and  

pain  are  due  to  blockage  and  unbalanced  qi  

in  the  body  systems ,due  to  which  the  blood  

flow  to  the  cell  is  affected  and qigong  therapy  

helps  it  through  motivating  qi  and energy  

within the  body, by  breaking  the  qi  blockage  

and  balancing  the  energy  systems. These  

possible  effect  is  supported   by  a  study  done  

by   Kevin chen and  Rapheal  Yeung  where  they 

reviewed  more  than  50  studies  of  qigong  

therapy  for  cancer  in  china  and  concluded  that  

qigong  therapy  for  cancer  treatment  is  a  

powerful alternative  to what  is  been  used  

currently  for  treating  cancer. 

In  this  study  Quality of  life  was  also  assessed  

using  ( FACT-B+4) as  Quality of life  in breast  

cancer  survivors  is  often  hampered  due  to  

side  effects  of  treatment  and  symptoms  of  

disease itself. Similarly  a  study  done  by  Fong  

SM et al  used  FACT B questionnaire  for  

analyzing  Quality  of life  in  breast  cancer  

patients. 

The   study  also assessed quality  of  life  using  

FACT-B+4  questionnaire,  in  group  A  viz. 

Qigong  therapy  it showed  better  results  in  

improvement  of  quality  of  life   than   group  B 

viz. Conventional  physiotherapy(table no.2)  , the  

possible result  may  be  due  to  overall  reduction  

in  pain  and  improvement  in  shoulder  mobility  

thus  helping  for  daily  activities   to be  

performed  with  more  ease  and  qigong  is  also  

believed   to  diminish  the  side effects  of 

treatment  through  gentle  exercise  and relaxation  

by  meditation  and  breathing  exercise  which  is  

also  backed  by  a  pilot  study  done  by  Oh  

Byeongsang  et  al  which  concluded  that  

medical  Qigong  along with  usual  medical 

treatment  can  enhance  quality  of life and  

reduce  inflammation in  cancer  patients. 

In  consensus to a study by  Richard L Gajdasik  

and  Richard  W  Bohannon, ROM  using  

universal  goniometer  was  done  in  a  study  

concluded  that  clinicians  should  adopt  

standardized  methods  of  testing  and  should  

interpret and  report  goniometric  results  as  

ROM  measurements, thus  in this  study  active 

shoulder  Range  of  motion  was  analyzed   using  

universal  goniometer, which  has  good  intra-

rater reliability  and  clinical  utility  according  to  

Perdoma M et al.  

Similarly When Group  A  viz.  qigong therapy  

was  compared  to  group B viz. Conventional 

physiotherapy  subjects  in terms  of   Shoulder  

ROM  of  flexion, extension, abduction, adduction 
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showed  better  results  with  group  A  viz. qigong  

therapy  intervention, whereas  medial  and  lateral  

rotation   showed  better  results  in  conventional  

physiotherapy  intervention(table no.3).   

In consensus  to a study, by  Fong  SM   et al  

which concluded  that  qigong  therapy  might 

improve  shoulder   muscular  strength  and  

functional  wellbeing  in  breast  cancer   

survivors,  our study found  significant  difference  

in  shoulder  ROM  which  contraindicates  the  

finding  of  study  done  by  Fong  SM  this  may  

be  due  to  the  comparison  of  shoulder   ROM  

of  the  breast  cancer  survivors  with  a healthy  

control  group  however  in our  study  pre-

intervention  and  post-intervention  analysis  was  

done  of  the  affected  side  shoulder. 

This  study concludes that both Qigong  therapy  

and  Conventional  physiotherapy  are  effective  

in  the rehabilitation  of  post-surgical  breast  

cancer  survivors clinically, but when compared 

for the better outcome, the group receiving 

Qigong  therapy   proved  to  be  effective  in  

management  of  pain, overall  shoulder  mobility  

and  improving  quality  of  life  than  the  group  

receiving Conventional physiotherapy. 
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INTRODUCTION  

Shoulder pain is a common musculoskeletal 

problem that affects people’s daily activities it 

often does not have a specific diagnosis and is 

better described as symptoms that may have 

caused because of various pathologies
1
.Shoulder 

is a ball and socket joint were the humerus sits in 

the glenoid fossa. There is a capsule that attaches 

the glenohumeral joint to the scapula, humerus 

and head of biceps. Rotator cuff is a group of 

muscle and tendon that surround the shoulder joint 

and provides movements like abduction internal 

rotation and external rotation at the shoulder joint. 

Badminton is a sport that requires alot of overhead 

activities including shoulder abduction and 

external rotation. Previous shoulder pain was 

reported by 37% of the players and ongoing 

shoulder pain by 20% of the players, there were 

no significant differences in the prevalence of 

shoulder pain between men and women.
2
In 

mechanical terms the shoulder has to deliver 

highly repetitive arm actions, performed at high 

speed and high force. This is also combined with 
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ABSTRACT 

Background: shoulder pain is one amongst the common joint pain in recreational players. The shoulder 

pain hampers most of the activities of daily living due to restriction of range of motion at the joint and 

pain. Physiotherapy helps in relieving the pain by using various techniques and modalities. M2T is a 

myofascial release technique which helps in mobilization of the adherent fascia hence relieving pain and 

improving range of motion. 

Patients and Methods: 7 recreational shoulder pain subjects between the age group 18-30 years were 

assesed from the KLE University’s Indoor Stadium, Jawaharlal Nehru Medical College, Nehru Nagar, 

Belagavi, Karnataka. 

Methods: Participants were assesed and treated with the M2T blade. Outcome measures used was the 

Visual Analog Scale (VAS) for pain and range of motion (ROM) was assesed by using a universal 

goniometer. The VAS and ROM was recorded pre and post intervention  

Result: The VAS scores pre and post intervention is *p<0.05. The ROM score for shoulder flexion and 

extension is *p<0.05. 

Conclusion: M2T blade is effective in immediately reducing pain and increasing range of motion in 

recreational shoulder pain subjects. 

Key Words: M2T, Myofascial release, shoulder pain, Visual Analog Scale, Shoulder Range of Motion 

(ROM). 

http://dx.doi.org/10.18535/jmscr/v3i8.01
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reaching for the shuttle which may place the arm, 

shoulder girdle and trunk at extreme ranges of 

movement which may place the shoulder at 

increased risk of injury.
8
 

M2T is a latest invention which helps us to release 

myofascial pain using the M2T blade. (fig1) 

M2T blade was first invented in Canada by Mr 

Adam Boger and was used to reduced pain and 

increases the range of motion of the particular 

joint A method of designing highlyloaded blades 

to give a specified distribution of swirl is 

presented. The method is based on a newly 

developed, three-dimensional analysis.
3 

The blade consists of 8 treatment plane and 

areusing treatment plane number7 for this study  

There are many studies that have been done on 

shoulder joint and reduction in the pain at 

shoulder joint but however, there are no evidences 

which suggest effectiveness of M2T blade in 

shoulder pain. 

 
Figure:1 

 

METHOD 

Participants- 7 recreational badminton players 

Inclusion Criteria 

1. Recreational badminton players 

2. Age group 18-30 

3. Shoulder pain without any trauma or 

pathological conditions. 

4. Subjects willing to participate 

Exclusion Criteria 

1. Any neurological deficits   

2. Hypersensitive skin 

3. Trauma to the shoulder joint in past 6 

months               

The study was carried out at KLE University’s 

Indoor Stadium, Jawaharlal Nehru Medical 

College, Belagavi. 

OUTCOME MEASURES 

The outcome measures used were the Visual 

Analog Scale (VAS) to evaluate the pain in 

recreational badminton players and shoulder range 

of motion (ROM) using the universal goniometer. 

The pain was assessed by asking the subjects to 

mark number on a scale between 0-10 were 0 

symbolises no pain and 10 symbolises maximum 

pain. 

The shoulder range of motion was assessed pre 

and post intervention using a universal 

goniometer. 

 

OBJECTIVES 

The primary objective of this study is to evaluate 

the immediate effects of myofascial release using 

the M2T blade on recreational badminton subjects 

with shoulder pain 

The secondary objective of the study is to evaluate 

the difference in range of motion and pain post 

treatment 

We would hypothesized that using the M2T blade 

would release the myofascial tightness around the 

shoulder joint, reduce the pain and increase the 

range of motion at the shoulder joint 

 

RESULTS 

Table 1: Sex wise distribution 

Sex Number Mean age SD age 

Male 4 19.75 1.50 

Female 3 19.67 1.15 

Total 7 19.71 1.25 

      

 
Figure 2: Sex wise distribution 

Male 

57.14% 

Female 

42.86% 
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Table 2: Comparison of pre intervention and post 

intervention flexion scores by Wilcoxon matched 

pairs test 

Intervent

ion 

Me

an 

Std

.Dv

. 

M

edi

an 

Me

an 

Diff

. 

SD 

Dif

f. 

% 

of 

cha

nge 

Z-

val

ue 

p-

val

ue 

Pre 

intervent

ion 

149

.29 

12.

39 

15

5.0

0 

     

Post 

intervent

ion 

173

.86 

7.3

6 

17

5.0

0 

-

24.

57 

6.9

2 

-

16.

46 

2.3

662 

0.0

183

* 

*p<0.05 

 

 
Figure 3: Comparison of pre intervention and 

post intervention flexion scores  

 

Table 3: Comparison of pre intervention and post 

intervention extension scores by Wilcoxon 

matched pairs test 

Interventio

n 

Me

an 

Std

.Dv

. 

Me

dia

n 

Me

an 

Dif

f. 

SD 

Dif

f. 

% 

of 

cha

nge 

Z-

val

ue 

p-

val

ue 

Pre 

intervention 

37.

86 

8.0

7 

40.

00 

     

Post 

intervention 

54.

86 

5.5

5 

56.

00 

-

17.

00 

3.0

6 

-

44.

91 

2.3

664 

0.0

180

* 

*p<0.05 

 
Figure 4:  Comparison of pre intervention and 

post intervention extension scores  

Table 4: Comparison of pre intervention and post 

intervention VAS scores by Wilcoxon matched 

pairs test 

Interven

tion 

Me

an 

Std

.Dv

. 

Me

dia

n 

Me

an 

Dif

f. 

SD 

Dif

f. 

% 

of 

cha

nge 

Z-

val

ue 

p-

val

ue 

Pre 

intervent

ion 

6.0

7 

1.2

8 

6.1

0 

     

Post 

intervent

ion 

2.6

1 

0.8

3 

2.8

0 

3.4

6 

0.5

9 

56.

94 

2.3

645 

0.0

170

* 

*p<0.05 

 

 
Figure 5:  Comparison of pre intervention and 

post intervention VAS scores 

 

DISCUSSION 

The present study provides positive results in pain 

and range of motion in recreational shoulder pain 

subjects.To our best knowledge this is the first 

time a clinical trial has been performed to check 

the immediate effect of M2T blade to release 

fascial tightness. 

In this study 7 recreational players with shoulder 

pain were taken. 

Visual Analog Scale was used to measure the pain 

in the subject’s pre- treatment and post treatment 

as VAS is more reliable for pain evaluation 

according to Bijur PE et al. 

In study by Richard L Gajdasik and Richard W 

Bohannon, range of motion using universal 

goniometer was done. The study concluded that 
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the universal goniometer has a good reliability and 

clinical utility according to Perdoma M et al. 

The probable improvement in the outcome 

measures is ensured with enhanced length of 

fascia which is in consensus with previous study
4 

which showed simiar results by the use of MFR 

Technique. 

M2T Blade works on the principle of Myofascial 

Release.  

As in myofascial release there is a stretch applied 

on the tight fascia which is maintained for 90-120 

seconds proves to lengthen the tight fascia
4
. 

Similarly M2T blade also causes a stretch of the 

tight fascia till the adhesion were broken leading 

to release of fascia 

As seen in the myofascial release technique 

repetitive stretch on the tight fascia softens it
4
. 

Similar effect is seen in this study as we use the 

blade on the tight fascia till the adhesions are 

broken and the fascia softens. 

After the myofascial release the length of the 

fascia is restored and the pressure over the pain 

sensitive areas(blood vessels and nerves) are 

relieved, this restores the alignment of the joint 

and increases the mobility
4
. Similarly in this study 

after the fascia tightness around the shoulder joint 

was reduced the pain sensitive structures (blood 

vessels and nerves) were alleviated  and the length 

of the fascia was restored, this reduced the pain 

and the range of motion at the shoulder joint 

increased. 

Myofascial release causes controlled  microtrauma 

and increases the number of fibroblasts which 

further promotes blood circulation
7
. In this study 

the use of M2T blade causes petechiae which is 

controlled microtrauma to the tissue, thus 

increasing the blood flow to the area. 

Thus this study proves that using M2T Blade on 

tight fascia reduces the fascia tightness, reduces 

pain and increases the range of motion. 

 

CONCLUSION 

M2T blade is effective in immediately reducing 

pain and increasing range of motion in 

recreational shoulder pain subjects. 
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ABSTRACT

Background: Physiotherapy for patients after upper  abdominal surgery consists of interventions to improve 
cardiopulmonary  function and to reduce postoperative pulmonary complications. Flutter device, a new 
mechanical device, has been shown to be effective in improving pulmonary function.

Aim:To explore   the efficacy of flutter device in improving lung volume among post upper abdominal 
surgery patients.

Methodology: Thirty patients after upper abdominal surgery were recruited using convenient sampling 
method. The control group A with 15 subjects  received conventional chest physiotherapy and the 
experimental group B received both the conventional and flutter therapy. Treatment was given for 7 post 
operative  days from 3rd day   to 10th day, twice daily with a duration of 30 minutes. Post operative pre test and 
post test values (Forced vital capacity, Forced Expiratory Volume in one second and Peak Expiratory Flow 
rate) of patients  were assessed on 3rd postoperative day and 10rd postoperative day and 10rd th day of surgery.

Result: The study showed significant improvement in the Forced Vital Capacity as shown by the results 
of the group B (mean of 2.8500 ± 0.7056) than that of the group A (mean of 1.5067 ± 0.8386). Forced 
expiratory volume in one second in the group B showed   improvement (2.6787±0.4265) than the group A 
(mean of 1.5833 ± 0.2649). Peak expiratory flow rate was also significant in group B (mean of 3.4147 ± 
0.8419) than the group A(mean of 2.4887 ± 1.2683).

Conclusion: Flutter could be used an adjunct to conventional physiotherapy in postoperative upper 
abdominal surgery patients for improving lung volume.
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INTRODUCTION

Abdominal Surgery is associated with a higher 
risk of post operative pulmonary complications than 
non abdominal surgery and upper abdominal surgery 
implies a higher risk than   lower1. Upper abdominal 
surgery induces a marked diaphragmatic dysfunction 

lasting for more than one week postoperatively causing 
restrictive pulmonary pattern2. This restriction leads 
to higher incidence of post operative pulmonary 
complications such as sputum retention, atelectasis and 
bronchopulmonary infection and can cause   secondary 
hypoxaemia. Sigh mechanism is limited in the 
postoperative period because pain limits both chest wall 
and diaphragmatic excursion. Anaesthesia and surgery 
are associated with reduction in functional residual 
capacity and vital capacity2. Dysfunction of respiratory 
muscles, reduced strength of   inspiratory and expiratory 
muscles to produce maximum inspiratory pressure 
all leads to pulmonary complications.3 Pulmonary 
complications are the single largest cause of morbidity 
and mortality in the postoperative period4. Abdominal 
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surgery is   a significant physiologic and anatomic insult 
and postoperative physiotherapy management is crucial 
in minimising complications and length of hospital 
stay. 

Pre and Post operative physiotherapy plays an 
important role in reducing postoperative pulmonary 
complications.5 Among the various physiotherapy 
techniques, breathing exercises have been used as it 
improves airway clearance, improves respiratory muscle 
strength and maintain thoracic gas volume and ribcage 
mobility.  Over the last few decades treatment has 
changed, breathing becomes more active where patients 
are encouraged to carry out a large part of training by 
themselves.

The use of breathing exercise has developed with 
the introduction of different breathing devices including 
incentive spirometry and positive expiratory pressure to 
facilitate breathing postoperatively and to accelerate the 
return to postoperative respiratory status6 .A relatively 
new physiotherapy device, the flutter valve works under 
low oscillating positive expiratory pressure8. The flutter 
device is shaped like a pipe with a hardened plastic 
mouthpiece at one end, a plastic protective, perforated 
cover at the other end, and a high-density stainless steel 
ball resting in a plastic circular cone on the inside.  Flutter 
has been designed to induce a positive vibratory pressure 
when the patient exhales. The manufacturer claims that 
oscillating positive pressure leads to an increase in the 
diameter of peripheral bronchioles and prevents airway 
collapse .If this is possible flutter valve would be able to 
enhance alveolar expansion and become a useful device 
to improve lung volume. Clinically flutter has mainly 
being used to enhance  mucociliay clearance9. If the 
use of flutter device is able to improve lung volume in 
patients after upper abdominal surgery it can be added 
along with conventional postoperative physiotherapy 
and can aid in reducing postoperative pulmonary 
complications.

METHODOLOGY

Study Approach:   Experimental

Sampling method: Convenient sampling method 

Study settings: Carithas Hospital, Kottayam

SH Medical centre, Kottayam

 Sample   size : 30

Duration of the study   : 6 months

INCLUSION CRITERIA

• Both male and female patients who had 
undergone   upper abdominal surgery through general 
anaesthesia with incision lay mainly above the 
umbilicus.

• Non smoker Patients in age group between 30-
50 years and with body mass index between (18-25)

• Patients in stable condition after surgery whose 
preoperative FEV1 greater than 70% of FVC

• Patients ready to participate in the study.

EXCLUSION CRITERIA

• Medically unstable patients in the postoperative 
period.

•  Smokers, thoracic cage anomalies, previous 
cardiothoracic and abdominal surgeries

• Pulmonary, cardiac, neurological, orthopaedic, 
psychiatric patients.

• Non cooperative patients 

PROCEDURE

Thirty patients who fulfil inclusion criteria were 
included. Purpose of study and procedure was explained 
to the patients. Ethical approval from   ethical committee 
and written consent from patients was taken. Patients 
were randomly divided into two groups.

Group A: Control group = Only Conventional 
postoperative physiotherapy treatment

Group B: Experimental group= Conventional 
physiotherapy treatment + Flutter Therapy

Preoperative PFT values was recorded  before 
surgery. Common physiotherapy treatment given 
to both groups  included diaphragmatic  breathing 
exercises, Segmental breathing exercises, coughing, 
huffing, thoracic expansion exercises, forced expiratory 
techniques, postural correction exercises, limb 
mobilisation, static quadriceps, static glutei, trunk 
rotation exercises ambulation whereas, group B in 
addition was given flutter therapy.

Treatment was given twice daily from 3rd 

postoperative day to 10th postoperative days.
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Fig.1 shows total number of patients in the control group was 
15 with mean age 39.13 years and that of experimental group 
was 15 with mean age of 40.20 years

Figure 2: Surgeries

Fig. 2. shows distribution of subjects in upper 
abdominal surgery

Comparison of Pulmonary Function Test Values in 
Pre Treatment and Post Treatment Physiotherapy

Flutter Therapy

Patient is in relaxed position (semi recumbent 
position). Patient is asked to hold the flutter device in the 
mouth at specific angle of inclination (which produces 
the maximal vibratory sensation in the subject’s chest 
wall during expiration) experienced both by the patient 
and by the hand of the physiotherapist over the patient’s   
chest wall. Patient is asked to breathe in deeply and hold 
the breath for 3 sec, then breathe out completely through 
the mouth piece.

Patient is asked to take 2-3 relaxed breaths. Patient 
is asked to   repeat the above procedure and relaxed 
breathing for 15 minutes with a 1 minute rest between 
the cycle. 

Statistical  analysis

Statistical analysis was done using   related and 
unrelated‘t’ test for normally distributed data. Data was 
assessed as follows. For intergroup comparison of group 
A and group B paired t-test was used, whereas for intra 
group comparison unpaired test was used Normality test 
was done by Kolmogorov-Smirnov test.

RESULTS

Demographic data of both the groups

Figure 1: Mean age and Gender

Fig.1 shows total number of patients in the control group was 

Table 1: PFT values of pre and post test

   PFT VALUES
GROUP

PRE TEST
POST TEST t  value (Related ‘t’ 

Test

MEAN SD MEAN SD

FVC A 1.2267 .4165 1.5067 .836 -2.002

B 1.3447 .7434 2.8500 .7056 -13.630

FEV1 A 1.2793 .2782 1.5833 .2649 -5.173

B 1.4407 .4156 2.6787 .4265 -9.843

PEFR A 2.0473 1.0189 2.4887 1.2683 -2.861

B 1.8547 1.1074 3.4147 .8419 -9.158

Above table shows significant difference in predicted FVC, FEV1 and PEFR values between pre (third day after 
surgery) and post (10th day after surgery) of Group B. 
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Result of this study shows that flutter device 
produced a clinically and statistically improvement in 
the Forced vital capacity (FVC) as shown by the results 
of the experimental group (mean of 2.8500±0.7056) 
when compared with that of the control group (mean of 
1.5060.8±386)

The results also showed significant improvement in 
the Forced Expiratory Volume in one second (FEV1) in 
the experimental group (mean of 2.6787 ± 0.4265) than 
the control group (mean of 1.58330. ± 0.2649)

Peak expiratory flow rate (PEFR) was also 
significant in the experimental group (mean of 3.4147 
± 0.8419) than the control group (mean of 2.488 7 ± 
1.2683).

DISCUSSION  

Upper abdominal surgery reduces the pulmonary 
function and increases postoperative pulmonary 
complications due to many factors10 .In this study control   
group and experimental group showed improvement in 
the PFT values after the physiotherapy treatment but 
the improvement in the PFT values of the experimental 
group was more    significant than the control group. 
Both the control and experimental group received 
conventional postoperative physiotherapy treatment 
.The experimental   group   received flutter therapy in 
addition to conventional treatment.

Flutter is a device that works under low oscillating 
positive pressure14. During   expiration   through the 
flutter device, rise and fall of the ball and its movement 
along the surface of the cone creates a positive 
expiratory pressure. The flutter effect occurs during 
the expiratory phase of respiration. Before exhalation, 
the steel ball blocks the conical canal of the flutter. 
During exhalation, the actual position of the steel ball 
is the result of equilibrium between the pressure of the 
exhaled air, the force of gravity on the ball, and the angle 
of the cone where the contact with the ball occurs. As 
the steel ball rolls and bounces up and down, it creates 
an opening and closing cycle which repeats itself many 
times throughout each   exhalation. The net result is 
that oscillations in expiratory pressure and airflow are 
produced. 

The device produces a range of oscillation 
frequencies between 6 and 20 Hz, which corresponds 
to the range of the pulmonary resonance frequencies in 

humans. When the oscillation frequency approximates 
the resonance frequency of the pulmonary system endo- 
bronchial pressure oscillations are amplified and result 
in vibrations of the airways. The vibrations produced 
by these oscillations cause the “fluttering” sensation. 
These vibrations loosen mucus from the airway walls. 
The intermittent increases in endobronchial pressure 
decrease the collapsibility of the   airways   during   
exhalation,   increasing   the     clearing of mucus   from   
the trachea bronchial tract. The airflow accelerations 
increase the velocity of the air being exhaled, facilitating 
the movement of mucus up the airways

The improvement in the PFT values of experimental 
group was significant because the use of device would   
have   restored trans pulmonary   pressure gradient 
towards normal by stabilising the peripheral airways and 
prevented breath to breath collapse during expiration. 
The chest wall vibration which accompanies expiration 
might have enhanced inflation pressure and might 
have helped in improving collateral ventilation thus 
improving lung volumes. 

The improvement in the lung volume in the 
experimental group shows the patients in the group 
achieved respiratory muscle power and endurance, 
increased lung compliance, bronchial tune ,reduced 
work of breathing and pulmonary integrity. Nevertheless 
,the patients in the experimental group  had a feeling 
of wellbeing ,satisfaction and enthusiasm to perform 
therapy with flutter device. The flutter therapy could be 
done without an assistant is an added advantage for the 
patients.

LIMITATIONS

1. The present study may vary in different surgical 
unit protocol, so different settings, surgeons, anaesthetic 
technique and other settings which might vary in results 
in other setting

Scope for future studies

• Since the better results of the experimental 
group purely depends on therapy with the flutter device, 
further study is indicated to generalize the results with 
a large sample and with three separate groups ,first 
group with a flutter therapy, second group with flutter 
therapy and conventional therapy and  third group with 
conventional treatment.

•  Further study has to be done to nullify the 
dissimilarity of time factor between the control group 
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and the experimental group

• Further studies are indicated to find out the 
effect of flutter device on population in other type of 
surgeries.

•  The number of published reports is limited, 
though more research is needed to define the 
effectiveness of the devices of respiratory physiotherapy 
and their place among the current techniques available

•  The result of the study has to be generalized by 
using different outcome measurements along with FVC, 
FEV1 and PEFR.

CONCLUSION

The result of the study proved statistically that 
for patients posted for upper abdominal surgery in 
their postoperative care, flutter therapy may be used 
as an adjunct to conventional physiotherapy treatment 
protocols .Flutter therapy is  a flexible ,simple to use, 
low risk and once patients learn the technique can treat 
himself/herself therby improving lung volume and thus 
reducing the postoperative pulmonary complications 
and hospital stay .Flutter therapy is  a more “goal-
based” than  “time-based” therapy, and experience has 
shown that this can be useful in upper abdominal surgery 
patients in improving pulmonary functions.
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ABSTRACT

Purpose: The purpose of the study was to determine Prevalence of  Osteoarthritis  of  knee in  post-
menopausal women in  rural and urban areas of Belagavi.

Background and Objective: Osteoarthritis is defined as “A  degenerative  non-inflammatory  disorder  of  
the  joints  characterized  by  progressive  deterioration  of  articular  cartilage  and  formation  of  a  new  
bone  (osteophytes)  at  the  joint  surface  and  margins.  Osteoarthritis  is  one  of  the  most  common  disease  
of  women  after  menopause.  

Method: 200  post-menopausal  women  of  the  age  group  50-65  years,  out  of  which  100  belonged  to  
rural  and  100  belonged  to  urban  environment  were  included.  

Results: A  significant  relationship (P<0.05)  was  found  between  the  prevalence  of  OA  knee  in  
postmenopausal  women  in  rural  and  urban  areas  of  Belagavi. 

Conclusion: The  results  of  this  study  suggests  that the  prevalence  of  Osteoarthritis  is  more  in  the  
Rural  areas  of  Belagavi  than  that  in  the  Urban  areas  of  Belagavi.

Keywords: Knee Osteoarthritis, Post-menopausal women, Rural, Urban.

INTRODUCTION

Osteoarthritis  is  defined  as  “A  degenerative  non-
inflammatory  disorder  of  the  joints  characterized  by  
progressive  deterioration  of  articular  cartilage  and  
formation  of  a  new  bone  (osteophytes)  at  the  joint  
surface  and margins1. Osteoarthritis  most  commonly  
affects  weight-bearing  joints  such  as  the  knee  joint.  
Basically  it  is  the  wear  and  tear  mechanism2.Joint  
pain  and  stiffness  are  the  most  common  symptoms. 
Joint  swelling,  decreased  range  of  motion,  and 
Clinical  features  may  include  pain,  stiffness,  
limitation  of  movements,  effusion,  mild  swelling  
along  with  clicking  or  crepitus6. Development  of  OA  
is  more  prevalent  among  post-menopausal  women  
than  men  of  the  same  age  due  to  changes  in  sex  
hormone  levels3. The  COPCORD  studies  conducted  
in  India,  Bangladesh  and  Pakistan  looked  specifically  
into  differences  between  rural  and  urban  populations.  
In  India  the  crude  prevalence  of  clinically  diagnosed  

OA was  5.5%  in  urban  and  3.3%  in  rural  community;  
after  adjusting  the  age  and  sex  distribution  the  
prevalence  was  higher  in  rural  communities4. 
Menopause  is  a  natural  physiological  process  which  
renders  a  change  in  a  women’s  life.  where  she  
experiances  changes  in  monthly  cycles, Hot  flashes,  
night  sweats  and  is  followed  by  a  decline  in  level  of  
hormones  such  as  estrogen  and  projesterone.  Average  
age  of  menopause  is  51  years5. Estrogen  plays  an  
important  role  in  bone  integrity  by  decreasing  the  
rate  of  bone  resorption6. Early  menopause  can  occur  
in  women  who  smoke  tobacco  or  in  some  medical  
conditions  wherein  both  the  ovaries  are  surgically  
removed  or  some  types  of  chemotherapy7.  A  post-
menopause  phase  is  that  phase  in  a  women’s  life  
where  she  has  not  experienced  any  menstrual  flow  
for  a  minimum  of  12  months8. Osteoarthritis  is  one  of  
the  most  common  disease  of  women  after  menopause.  
It  affects  women  more  than  men,  it  mainly  occurs  
due  to  an  imbalance  of  hormones  at  menopausal  
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age.  Basically  there  is  a  reduction  in  the  levels  of  
estrogen  as  the  age  progresses  in  women.  Estrogen  
has  a  strong  relationship  in  onset  and  progression  
of  OA  in  menopausal  women.  Basically  estrogen  
reduces  level  of  serum  calcium  and  phosphate  in  
joints  and  inhibit  in  bone  resorption.  Reduced  level  
of  estrogen  affects  bone  physiology9. A  women  
categorized  in  high  BMI  group  is  often  associated  
with  the risk  of  developing  OA  in  her  menopausal  or  
post-menopausal  age.  If  there  is  an  increased  impact  
of  body  weight  at  the  knee then  it  will  cause  bony  
mal-alignment  at  the  knee.  Varus  mal-alignment  of  
knee  is  more  common  than  valgus  mal-alignment  in  
obese  females  and  it  is  a  major  factor  contributing  
towards  development  of  OA  of  knee10.

METHODOLOGY

There were 200 participants, 100 of rural  population  
and  100  of  urban  population were included  into  the  
study  from  with primary symptoms  of  knee  pain  
were recruited in the study. The inclusion criteria for 
the above subjects was  Post-Menopausal  women  with  
knee  Osteoarthritis  between  the  age  of  50-65 years 
and the exclusion criteria was women less than one year 
of menopause, peripheral vascular diseases, trauma. The 
study was carried out in the Rural and  Urban  population  
of    Belagavi. The study was approved by Institutional 
Ethical Committee Board.

OUTCOME MEASURES

1. ACR: American  College  of  Rheumatology- 
Clinical  Classification  Criteria  for  Osteoarthritis  of  
knee:

The  criteria  for  OA  of  the  knee  include  the  
presence  of  knee pain  plus  at  least  three  of  the  
Criteria.

The reliability of this scale is r=0.8111.

2. ICOAP:  Intermittent  and  Constant  
Osteoarthritis  Pain-

This  is  a  11  item  tool  designed  to  asses  pain  
in  individuals  with  hip  or  knee  osteoarthritis  taking  
into  consideration  both  constant  and  intermittent  pain  
experiences.

The reliability of this scale is r=0.6312.

3. LEFI:  Lower  Extremity  Functional  Index- 

The  Lower  Extremity  Functional  Scale (LEFI) 
is  a  questionnaire  containing  20  questions  about  a  

person’s  ability  to  perform  everyday  tasks.

The reliability of this scale is r=0.9413.

RESULTS AND TABLES

As  subjected  to  Table  No .1  And  Graph  No. 1  
a  total  number  of  200  participants  were  screened  
and  the  Mean  age  of  all  the  subjects  including  both  
the  rural  and  urban  areas  was  56.69 years .The  SD  
age  of  the  subjects  of  rural  population  was  found  
to  be  3.51  and  the  SD  age  of  the  subjects  of  urban  
population  was  found  to  be  4.42.  The  total  SD  age  
of  the  total  population  was  3.99  which  showed  it  is  
statistically  significant .

Table 1: Distribution of respondents in group A 
and group B by age

Age groups Group A Group B Total

50-54yrs 24 36 60

55-59yrs 51 37 88

60+yrs 25 27 52

Total 100 100 200

Mean age 56.96 56.41 56.69

SD age 3.51 4.42 3.99

The Table  No 2  and   Graph  No.  2   shows  the  
comparison of group A and group  B  with  respect to  
American  College  of  Rheumatology ( ACR )  in    that  
Group  A  was  with   high  number  of  score 6 (13) 13.00 
%  where  as  group  B  was  with  high  number  of  score  
1 (11) 11 %  and  2 (19 ) 19.00 % and   resulting  in  a  
Chi-square  value  of  11.1892  and  a  p-value  of  0.0481 
which  was  statistically  significant.

Table 2: Comparison of group A and group 
B with respect to ACRCOA (American college of 
rheumatology)

ACRCOA Group 
A % Group 

B % Total

Score 1 3 3.00 11 11.00 14

Score 2 14 14.00 19 19.00 33

Score 3 9 9.00 10 10.00 19

Score 4 24 24.00 30 30.00 54

Score 5 37 37.00 21 21.00 58

Score 6 13 13.00 9 9.00 22
Total 100 100.00 100 100.00 200

Chi-square=11.1892  P = 0.0481*
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As   per  Table  No . 3  and   Graph  no. 3  the  
Average  Mean  of  Group  A  with  respect  to American  
College  of  Rheumatology ( ACR)  was  found  to  be  
4.17  and  that  of  Group  B  was  3.58.  The  Average  
SD  of  Group  A  was1.34  and  Group  B  was  1.51  
with  at- value 2.9262  and p-value  being  0.0038 
(p<0.05)  which  was   statistically  significant.

Table 3: Comparison of group A and group 
B with respect to ACRCOA (American college of 
rheumatology) scores by t test.

Group n Mean SD t-value p-value

Group A 100 4.17 1.34 2.9262 0.0038*

Group B 100 3.58 1.51

According  to  Table  No. 4  And   Graph  No.4  
the  average  Mean  of  Group  A  with  respect  to  
Intermittent   Constant  Osteoarthritis  Pain ( ICOAP )  
was  found  to  be  60.17  and  Group  B  was  50.63and  
the  average  SD  of  Group  A  was  22.80  and  Group  B  
was  24.70  with  a  t- value  2.8379   and  p-value  being  
0.0050 ( p <0.05)  stating  that  this  result  is  statistically  
significant.

Table 4: Comparison of group A and group B 
with respect to ICOAP (Intermittent and constant 
osteoarthritis pain) scores by t test.

Group n Mean SD t-value p-value

Group A 100 60.17 22.80 2.8379 0.0050*

Group B 100 50.63 24.70

The  Table  No.5  states  that  the  average  Mean  
of  Group  A  with  respect  to  LEFI  was  found  to  be  
36.21  and  Group  B  was  43.86  and  the  average  SD  
of  Group  A  was  17.04  and  Group  B  was  18.02  with  
a  p-value  being  0.0023 (p<0.05)  which  is  statistically   
significant.

The  total  score  of  ACR ,  ICOAP  was  significantly  
more  in  Group  A  than  in  Group  B  and  the  total  
score  of  LEFI  was  statistically  significant,  less  in  
Group  A  than  in  Group  B  which  suggest  that  the  
data  was  statistically  significant  and  proves  that  the  
alternate  hypothesis  is  true.  A  positive  and  highly  
statistical  significance  co-relation  was  observed  

between  the  ACR  and  ICOAP  scales  indicating  co-
relation  was  significant  at  5%  level  of  significance

Table 5: Comparison of group A and group B 
with respect to LEFI (Lower extremity functional 
index) scores by t test.

Group n Mean SD t-value p-value

Group A 100 36.21 17.04 -3.0843 0.0023*

Group B 100 43.86 18.02

DISCUSSION

The  present  study  was  aimed  to  compare  the 
Prevalence  Of  Osteoarthritis  Of  Knee  In  Post  
Menopausal  Women  In  Rural  And   Urban  Areas  Of   
Belagavi  City - A  cross  sectional   Study.  The  study  
included participants between  the  age  group  of  50  
to  65  years from various  rural  and  urban  areas  of  
Belagavi suffering  from  knee  pain  which  affects  their  
functional  activity  such  as  performing  light  or  heavy  
activities  around  home,  stair  climbing,  prolonged  
sitting  or  standing,  squatting. In  our  study , prevalence  
of  osteoarthritis  of  knee  was   83 %  in  rural  areas  
of  Belagavi  and  the prevalence  of  osteoarthritis  
of  knee  was  71 %  in  urban  areas  of  Belagavi. 
The  present  study  showcased  that  there  were  60  
participants  between  the  age  group  of  50-54  years,  
88  participants  from  55-59  years  and  52  participants  
above  60  years. Which  showed  that  osteoarthritis  of  
knee  is  more  common  in  the  age  group  of  55-59  
year. As  it  also  states  that  this  age  group  is  more  
predominately  showing   symptomatic  features   of   
knee  osteoarthritis . And  it is also concluded  that  there  
is  a Relationship  between  osteoarthritis  of  knee  and  
menopause, which  showed  there  is  early  peaking  of  
the  incidence  of  OA  of  knees  in  the  fifth  decade  of  
life,  and  there  is  strong  association  between  OA  of  
knees  and  menopause. It   all  occurs  due  to  hormonal  
imbalance   at  post menopasaul  age14. A  cross  sectional  
study  done  in  the  year  2012  on  50  females  of  rural  
population  regarding  their  knee  pain  and  the  other  
associated  symptom  where  they  found  that  96 %  
of  females  developed  symptomatic  osteoarthritis  of   
knee, which  showed  there  was  association  between  
family  history  with  osteoarthritis15,  where  as  in our  
study  it  showed   the   relation  between  functional  
activity  and  osteoarthritis  and  how  osteoarthritis  
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affects  the  knee  performance  and  hinders  the  
functional  activities  of  the  individual.  Also  we  found  
that  the  functional  activity  of  the  individual  was  
reduced  due  to  knee  pain  and  mal-alignment  of  knee  
joint . A  study  done  in  Bangalore  among  a  rural  
population  showed  that  prevalence   of  osteoarthritis  
among  females  was  77.1 %16. where  as  in  our  study, 
prevalence  of  osteoarthritis  of  knee  was   83 %  in  
rural  areas  of  Belagavi,  as  rural  population  mostly  
comprises  of  farmers , hence  their  daily  activity  
deals  with  squatting  and  ground  sitting  specially  
for  homebound females  which  affects  the  functional  
activity  of  knee  joint  and  also  it  reduces  functional  
ability  of   individual. A  modified  ACR  criteria  was   
used  in  a   study   where   they  conducted  in  urban  
resettlement  colony  in  south  Delhi  in  females  aged  
> 60 years, where   they found   that  the prevalence  of  
osteoarthritis  was  47.3 %17  and  where  in  our  study  
the prevalence  of  osteoarthritis  of  knee  was  71 %  in  
urban  areas  of  Belagavi. According  to  their  study  this  
prevalence  was  on  the  basis  of  population  in  the   
urban  resettlement  colony  in  south  Delhi  which  was  
comparatively  less than population of our present study 
but  both  the studies  have  similarity  in  the  female  
age  group.  Hence, the  prevalence  of  osteoarthritis  
of  knee  in  urban  area  is  due   to  lack  of  healthy  
and  nutritional  diet,  lack  of  adequate  exercise and  
physical  activity  and  more  sedentary  lifestyle. A  
study  conducted  in  2013  which  included  43  subjects  
suffering  from  osteoarthritis  and they concluded  that  
score  of  LEFI  was  46.33 %18 . where  as  in  our  study  it  
was  found  that  urban  population  of  age  50 -56  years  
gave  score  of  43.86 %.  It  was  noted  that  common  
components  of  LEFI  such  as  squatting  and  prolonged  
sitting, Performing  light  and  heavy  activities  in  and  
around  home  showed  similar  significance. Population  
based  study  was  conducted  in  Chuncheon, Korea  
in  2010  on  resident  over  50  years  of  age with  
sample  size  504. Subjects  completed  an  interview  
based  on  a  standardized  questionnaire  and  clinical  
evaluation . Using  Kellgren  And  Lawrence  grade > 2  
having  radiographic OA  and  symptomatic  OA  they  
found  result  as  prevalence  of  radiographic  knee 
OA  And  symptomatic  knee  OA  were  37.3 %  and  
24.2%19. where as  in  our  study  an  ACR  grade  was  
used  which  stated  that  grade >3/6  gives  a  result  of  
symptomatic  osteoarthritis  of  knee.  According  to  that   
the  prevalence  of  OA of  knee  in  urban  population  of  
Belagavi  was  found  to  be  71%  and  that  of  the  rural  

population of  Belagavi  was  83%.  According  to  ACR  
it  shows  clinical   features  of   osteoarthritis  of  knee  
and    confirmed  the   clinical  diagnosis of   osteoarthritis  
of knee.  To conclude that the present study has high 
morbidity of OA among postmenopausal females  in  the  
rural  areas  of  Belagavi which require strengthening of 
health care services both community and hospital based 
program need to be developed to provide facilities in the 
form of early awareness, early diagnosis, counselling, 
diet control, correction of anaemia,  regular exercises  
and physiotherapy in addition to treatment. 

CONCLUSION

From the present study we can conclude that the  
prevalence  of  Osteoarthrits  is  more  in  the  Rural  
areas  of  Belagavi  than  that  in  the  Urban  areas.
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ABSTRACT

Study Design: A cross sectional study.

Objective: To find association between endurance testing for global stabilizers and Bobath reposition sense 
test.

Background: The human movement system is well orchested system of inter related and interdependent 
components of close related kinetic link model enabling  for efficient and smooth functioning of coordinated 
controlled movements. Alteration in joint arthrokinematics, muscular balance and neuromuscular control 
affect functioning of their entire kinetic chain. Yet there are no enough evidences to prove the correlation 
between them.

Method: Total 30 healthy college going adults between the age group of 18-30 years were recruited using 
convenience sampling in the study after explaining the purpose of the study and signing the informed 
consent. Participants were excluded if they had any signs for low back pain, nerve root compression, 
and severe instability in spine, severe spinal deformity or operated for spinal surgeries. Baseline data was 
collected and all the participants were subjected to the standardized method of tests and Bobath reposition 
sense test for data collection to find their association.

Results: Statistical analysis was done using based on test of normality a non-parametric correlation 
coefficient of independent and dependent variable were found using spearmen rho test. There was a 
significant correlation between trunk flexion endurance test and trunk extension endurance test (r =0.431, 
n =30, p < 0.05) and there was no correlation between trunk flexion endurance test and Bobath reposition 
sense test (r =0.056, n =30, p < 0.05) , and trunk extension endurance test and Bobath reposition sense (r 
=0.048, n =30, p < 0.05)

Conclusion: The present cross sectional study concludes that there is correlation between trunk flexion 
endurance test and trunk extension endurance test but, there is no correlation between trunk flexion 
endurance test, trunk extension endurance test and bobath reposition sense.

Keywords: Low back pain, Trunk flexion endurance, Trunk extension endurance, Bobath reposition sense 
test, Muscle endurance

Corresponding author: 
Suchit S Shetty 
MPT,  Department of Neuro Physiotherapy, KLE 
University Institute of Physiotherapy, Belagavi, India 
Email id: suchitshetty007@gmail.com

INTRODUCTION

Low back pain (LBP) is a common problem that 
most people experience at some point in their lifetime, 

a price mankind has to pay for their upright postures 1,2. 
It is not a life threatening condition, but it constitutes 
a major public health problem all over the world 1,3. 
Globally, the yearly prevalence varies from 5% to 
as high as 65% and lifetime prevalence from 35% to 
80%2. In India, occurrence of low back pain is also 
alarming nearly 60% of the population has significant 
back pain1. Low back pain can affect all age groups and 
both genders. Many people have their 1st episodes of 
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low back pain in their late teens or early twenties and the 
episode frequently reoccur throughout adult life, leading 
to a chronic condition2.

Core stabilizers mainly includes local and global 
muscles, among which global muscle helps to generate 
movement and also supports in performing demanding 
physical tasks by stabilizing the trunk  through  
controlling spinal proprioception  and co-contraction of 
spinal muscles4,5.

Motor deficient due to muscle fatigue of global 
muscles are the main reason for low back pain6, 7. Loss of 
proprioception found at midrange active movements are 
mostly due to abnormal afferent information emanating 
from muscle receptors as they provide information 
regarding position and movement of peripheral joints8. 

Structure in the lumbar spine such as (supra spinous, 
inter spinous and ligametum flavum), intervertebral 
discs, facet joints and inter spinous muscles all have 
mechanical afferents that can influence proprioception. 
But scientists had mentioned that posterior annulus and 
posterior long ligament are contributors of proprioceptive 
control which may be affected by surgical procedure 
around the lumbar spine such as disc replacement, which 
indirectly affects the normal kinematics of the spine due 
to disruption of the above mentioned structures9, 10.

Conservative conditions with altered muscle 
activation due to damage experienced by adjacent 
ligament and facet joint capsule may also be the cause 
of pain leading to loss of proprioception10,11. Thus there 
is alteration in joint arthrokinematics, muscular balance 
and neuromuscular control affect functioning of their 
entire kinetic chain12,13. Yet there is dearth in literature 
showing association between them.

METHOD

Source of Data: The data was collected from 
Outpatient department (OPD) of primary health care 
centre.

Study Design: Cross Sectional Study

Sampling design and sampling allocation:  
Probability sampling, convenience sampling

PROCEDURE 

An ethical clearance was obtained from the 
institutional ethical committee, the purpose of the 

study was explained and a written informed consent 
was obtained from all patients recruited in the study. 
The total of 30 healthy, non exercising, college going 
adults (15 males and 15 females) of age group 18-30 
years who were able to follow commands and willing to 
participate in the study were recruited .The Participants 
were excluded if they had any signs for low back pain, 
nerve root compression, and severe instability in spine, 
severe spinal deformity or operated for spinal surgeries. 
Baseline data was collected and all the participants were 
subjected to two standardized method of testing global 
stabilizers (trunk flexion and trunk extension endurance 
tests) and Bobath reposition sense test (BRPS) are as 
follows:

Test no. 1: Trunk Flexion Endurance test (TFET) 

Anatomical landmark: Posterior iliac crest 

Position of the subject: The endurance of the global 
abdominal muscles was measured. In particular, the 
subjects were asked to sit in long sitting at first and see 
to it that their posterior iliac crest is at the end of the 
couch, with chin tucked in position and with arms cross 
flexed holding shoulder on the either sides. A normal 
tilt table belt strap was used to stabilize the mid-thigh to 
secure their legs on the table. A junior physiotherapist 
was delegated to secure at the calf level of the subject 
firmly. 

Procedure: The subjects were instructed to lie 
supine by holding trunk outside the couch and to 
hold this horizontal posture for a maximum of 240 
seconds. During the test, maintenance of performance 
was inspected visually. The test was terminated when 
the subject could not maintain the same position. The 
recorded time for the test was used for further analysis. 
Verbal instructions on correct positioning were provided 
only at the start of the test.

Test no. 2: Trunk Extension Endurance test (TEET) 

 Anatomical landmark: Anterior iliac crest

Position of the subject: The subjects were asked to 
be in prone lying position in such a way that anterior 
iliac crests were positioned at the edge of the couch and 
proper support with the stand was given to the trunk to 
avoid exertion or activation of trunk extensors .Tilt table 
belt was used to stabilize the mid-thigh of the subjects, 
and their calves were held by the therapist. 
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Procedure: In particular, the participants maintained 
a horizontal position by  arm cross flexed on each other 
by holding shoulder on either side for as long as possible 
for a maximum of 240 seconds with no rotation or lateral 
shifting. The test was terminated when the upper trunk 
dropped below the horizontal. The recorded time for the 
test was used for further analysis. Tests for evaluating 
trunk muscle endurance were performed twice and rest 
of at least 24 hrs was given before performing retest. 

Test no. 3: Bobath reposition sense test (BRPS) 

Anatomical position: C7

Position of the subject: The subjects were asked 
to sit on bobath ball (gymnastic ball-the diameter of 
the ball was 0.65m. However for subjects shorter than 
0.60m a ball 0.55m in diameter is used) eyes closed, 
chin tucked in, arms cross flexed holding shoulder on 
either sides with large base of support to avoid contact 
between elbow and thigh during the procedure, with 
shoes off and were asked to lock the ball with their ankle 
and foot and prevent movement of the ball throughout 
experiment. Each subject were allowed to move into 
as much flexion as they can, keeping their sacrum in 
contact with the ball.  

Procedure: The subject maintained at that position, 
a reference marking was done with the help of non-
elastic measuring tape measured from C7 as a reference 

point to a mid-point marked over the wall or chart paper 
placed vertically behind the subject. They were asked 
to flex and return back to the starting position with eyes 
closed as much as 7 repetitions. After the completion 
of 7 repetitions a pre-determined mid-range flexion 
was instructed by the physiotherapist tactile stimulation 
followed by oral command. Again the subject was 
instructed to retain the above mentioned position within 
7 trials with eyes closed. Then similar measurements 
was taken as C7 as the reference point.

FINDINGS

Statistical software SPSS-16 version (Statically 
package for social science) was used for data analysis. 
Descriptive statistics were analyzed to test for normality 
of independent and dependent variables and also to 
find their central tendency. Based on test of normality 
a nonparametric correlation coefficient of independent 
and dependent variables were found using spearman 
rho.(table no 1)

The result of the current study shows that there is a 
significant correlation between trunk flexion endurance 
test and trunk extension endurance test(r =0.431, n =30, 
p< 0.05). There is no correlation between trunk flexion 
endurance test and Bobath reposition sense test(r =0.056, 
n =30, p< 0.05) . Similarly, there is correlation between 
trunk extension endurance test and Bobath reposition 
sense test(r =0.048, n =30, p< 0.05).

TABLE NO 1: CORRELATION BETWEEN BMI, TFET, TEET AND BRPS.

Spherman rho

Body Mass Index 
(Kilogram/Meter 
Square)

Trunk Flexion 
Endurance test 
in (Seconds)

Trunk Extension 
Endurance Test 
in (Seconds)

Bobath 
Reposition 
Sense test 
(Meters)

Body Mass Index 
Kilogram/Meter Square

Correlation 
Coefficient 1.000 .370* .196 .064

Sig. (2-tailed) . .044 .301 .739
N 30 30 30 30

Trunk Flexion Endurance 
test in Seconds

Correlation 
Coefficient .370* 1.000 .431* .056

Sig. (2-tailed) .044 . .018 .771
N 30 30 30 30

Trunk Extension 
Endurance Test in 
Seconds

Correlation 
Coefficient .196 .431* 1.000 .048

Sig. (2-tailed) .301 .018 . .802
N 30 30 30 30

Bobath Reposition Sense 
test Meters

Correlation 
Coefficient .064 .056 .048 1.000

Sig. (2-tailed) .739 .771 .802 .
N 30 30 30 30

*. Correlation is significant at the 0.05 level (2-tailed).
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DISCUSSION

The present study aimed to find the association 
between global stabilizers and bobath reposition sense 
test. The tests used to evaluate the endurance were high 
reliable, safe and reproducible and were easy to perform, 
with no need for special equipment14. The standard tests 
for global stabilizers and bobath reposition sense test 
were administered in college going healthy adults with 
the age group of 18-30 years.  Similar to the current 
study, TFET and TEET were used in a previous study 
which was administered on college aged individuals. 
The technique used to assess TEET was similar but the 
position used for TFET was disparate by positioning the 
participants in prone lying, supporting the body till PSIS. 
This proves that global stabilizers of flexor aspects were 
exclusively recruited15.

Other test utilized in the current study was BRPS, 
which was performed by the subjects, sitting on the 
Bobath ball which helped them to stabilize the spine 
and recruit global stabilizers. Also it helped to reduce 
weight-bearing force on the lower leg/hip and thus, 
more specifically testing the low back 16. Whereas in 
the previous literature, wooden stool was used instead 
of Bobath ball which did not provide the above effects 
17.The present study proved that there was significant 
correlation between TFET and TEET which means that 
there was no difference between two tests. This could 
be due to equal activation of global stabilizer during 
the tests. A cross sectional study was done to evaluate 
the relationship between lumbar muscle strength and 
proprioception after fatigue in men with chronic low back 
pain and it showed that the fatigue level had no influence 
on the extensor group of the healthy individual’s18 

which was present in the flexor group. Contradicting 
to this, in the present study the subjects recruited were 
healthy adults and hence showed association between 
the global stabilizers. Literature review had shown 
that the individuals were given 5 min of rest period 
between TFET and TEET along with the warm up 
session prior to the commencement of the test15. The 
individual in the current study were given sufficient rest 
period of 24hrs which helped them specifically recruit 
their global stabilizers without fatigue which could be 
another reason for correlation between them. Also the 
participants were deprived of warm up sessions which 
would be a volunteer bias in the performance. Hence, the 
present study had tried to rule out positions, equipments 
and technique that would interfere with the results.

Proprioception is the key component to determine the 
effectiveness of controlled strategy such as repositioning 
through force generation of muscles around the lumbar 
spine3. Reduced force production capability in muscles 
due to muscle fatigue may contribute to decreased joint 
stability as a result of impaired joint proprioception9. 
Proprioception feedbacks from muscle spinal spindles 
are considered to be important in control of muscle 
activity because of the thixotropic nature. Altered Para 
spinal muscle spindles and central processing were said 
to be the cause of altered repositioning sense19.The 
current study showed that there was no association 
between endurance tests of global stabilizers and BRPS 
which could be due to the effect of the sitting posture 
and the moving bobath surface. Since the participants 
in the present study were non exercising individuals 
which may lead to poor muscle endurance which causes 
inhibition in particular muscle activation, thus creating 
abnormal movement of the pelvis and spine leading to 
further deteriorating in proprioception. 

Studies have proved that trunk has an influence on 
spinal reposition sense during trunk position, motion and 
loading. Thus, trunk reposition sense may be altered in 
flexion and twisting functional task. However there are 
many studies which investigate the reposition sense of 
trunk angle had fail to find direct evidences on reposition 
sense of lumbar spine in particular19.

The limitations of the study were a smaller 
sample size so the extrapolation of results cannot 
be generalized to normal population. Yet TFET and 
TEET had correlation but its testing procedure was 
found to be different in various standardized literature. 
The tests used in the study are cost effective and can 
be implemented on the patients in the clinical setup 
without any advance equipments. Along with the 
diagnostic properties, the following tests can also be 
used in the therapeutic sessions to improve the muscle 
endurance and proprioception. The future studies using 
the Electromyography interpretation in the assessing the 
recruitment of the global stabilizers can be undertaken 
along with standardization with reference to age can be 
conducted. Comparison with sports specific individuals 
with respect to their sporting events are to be found 
especially in overhead dominant athletes. 

CONCLUSION 

The present cross sectional study concluded that 
there was a significant correlation between the TFET 
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and TEET due to equal activation of global stabilizers 
and no association between the global stabilizers and 
BRPS which was due difference in the recruitment 
pattern and the proprioception of the joint.
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ABSTRACT

Objective: This study is aimed to find effectiveness of  active release technique and conventional 
physiotherapy in the management of upper cross syndrome.

Study Design: Experimental study design

Subjects: 20 patients between the age group of 16years -60 years with significant upper cross syndrome as 
per the inclusion and exclusion criterion were selected for the study.

Procedure: Using random sampling method  twenty subjects were divided into 2 equal groups with 10 
patients each. Both the groups were given conventional physiotherapy which included IFT, stretching and 
strengthening exercises  as a baseline treatment. Along with conventional physiotherapy the experimental 
group received Active release technique, 3 sets of 10 repetitions per session  for 4 days per week  whereas 
the control group received only the conventional physical therapy. The study duration was of  3weeks. 
Evaluation was done before starting the treatment and then after 3 weeks.

Outcomes were evaluated using SPADI and MMT.

Result: The data were analyzed using paired and independent ‘t’ test at 5% level of significance. The group 
receiving  ART along with conventional physiotherapy (Group A) showed significant  reductions in pain and 
other symptoms with an improvement in quality of life t=-32.58,p=<0.000 for spadi scores. Similarly group 
A also showed significant improvement for MMT scores also.

Conclusion: Even though there was reduction of pain and improvement in activities of daily living in both 
the groups the results supported the efficacy of Active Release Technique for the patients of Upper Cross 
Syndrome. more than conventional physiotherapy alone.

Keywords- Active release technique, upper cross syndrome

INTRODUCTION

Upper cross syndrome(UCS) also referred to as 
proximal or shoulder girdle crossed syndrome was first 
introduced by Dr. Vladmir Janda. UCS is defined as 
tightness of upper Trapezius, pectoralis major, levator 
scapulae and weakness of rhomboidus, serratus ant, 
middle and lower trapezius and deep neck flexors 
especially the scalene muscles 1,2

6-48% of adults have pain in neck and upper 
limbs. There is a reduction in proprioception for neck 
movements of persons over 45 years of age group, so 

age related changes may contribute to forward head 
posture even in absence of pain.3,4,5

The primary cause of upper crossed syndrome is 
chronic postural stress to the upper body. Most tasks 
we perform require us to work down and in front of 
ourselves, causing us to flex the upper spine, protract the 
head, the shoulder girdles and medially rotate the arms, 
for example working at keyboard, using a smart phone, 
reading a book, in lap, attending a baby.6,7

Due to repetitive effort and prolonged postural 
stress, muscles get tightened which leads to muscle 

DOI Number: 10.5958/0973-5674.2016.00112.X 
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weakness. The other soft tissues may also be drawn 
tightly. As a result of weak and tight tissues, the internal 
forces acting on the tissues rise.  Friction, pressure and  
tension are present and if one of these factors is high 
enough, an acute injury and inflammation can result 
even without external forces being applied. This results 
in decreased circulation. If pressure is applied over one 
of the vulnerable low pressure lymphatic channels the 
result is oedema. External forces in the form of constant 
pressure or tension injury may also cause decreased 
circulation or oedema.8

The syndrome can cause a multitude of dysfunctions 
within the body including headaches, early degeneration 
of cervical spine and loss of cervical curve. UCS can 
cause an abnormal kyphotic thoracic spine and altered 
biomechanics of glenohumeral joint which may lead to 
loss of cervical curve and degeneration of cervical spine. 
The alterations in function of musculature, in  people 
with UCS, often cause these individuals to develop 
chronic headaches.7.

The muscles that are chronically contracted and 
shortened end up becoming overly facilitated and tight 
while the muscles that are chronically lengthened end 
up becoming inhibited and weaker. Upper crossed 
syndrome often results in opposing  muscle  groups that 
are described as locked short and locked long, neither 
of which are strong and efficient in their contraction 
capability. 9,10

The most obvious sign of Upper Crossed Syndrome 
is the characteristic postural dysfunction of protracted 
scapulae, medially rotated humerus, hyper kyphotic 
upper thoracic spine and anteriorly held head. which 
is created by hyperlordosis or even  kyphosis of lower 
cervical spine, hyperlordosis of upper cervical spine 
and head, and anterior translation of head on the atlas.2,7. 
Effeciency of breathing may also be compromised 
because the postural collapse forward into thoracic 
flexion makes it more difficult to open the thoracic 
cavity and fill the lungs with air. If left unresolved 
for a long period of time tension headaches can also 
accompany the condition. 16

Janda identified 2 groups of muscles based on 
phylogenetic development. Functionally muscles are 
classified as “tonic” or “phasic”. The tonic system consists 
of flexors and include pectoralis major, upper trapezius, 
levator scapulae, scalene. Sternocleidomastoid, upper 

limb flexors9. The phasic system consists of extensors 
and include serratus anterior, rhomboids, lower  
trapezius,  deep neck flexors, upper limb extensors The 
tonic system muscles are prone to tightness or shortness 
and phasic muscle system are prone to weakness or 
inhibition.7

The most common assessment tool is static 
postural assessment, which will reveal the characteristic 
protracted scapula, medially rotated humerus, hyper 
kyphotic upper thoracic spine and anterior head 
carraige1,11. According to Kapanji for every inch of 
forward head posture  the weight of head on spine is 
increased by additional 10 pounds.

Postural reeducation and postural correction 14 was 
achieved through inoffice repetitive repositioning of 
patient and home exercises. Postural exercises included 
Brueggers position and postural realization exercise. 
Stretchings were given to tight muscles such as SCM, 
upper trapezius, levator scapulae, pectoralis major. 
The stretches include sitting chair stretch, Brueggers 
stretch,Wall angles stretch, Doorway stretches. 
Andersons and colleagues demonstrated that 2 minutes 
per day 5 days per week of standing lateral raise exercise 
with elastic tubing reduced the shoulder pain and 
headaches in office workers3,4,5

Shoulder pain and disability index (SPADI) and 
MMT8 were used to evaluate the effectiveness of the 
therapy. SPADI consists of 13 items that assess 2 
domains, 5 item subscale which measures pain and 8 
item subscale that measures disability..A  mean of the 
2 subscales is given out of a score of 100, the higher the 
score the greater is the impairement.   

JANDA approach  to treatment of musculosketal pain follow several steps.-normalize the 

periphery , restore muscle balance increase afferent input to facilitate reflexive stabilization and 

increased endurance in coordinated movement pattern21

METHODOLOGY

a) Study Design: Experimental Study Design

b) Sampling: Simple Random sampling 

c) Study Center: Career Institute of Medical 
Sciences

d) Sample Size: 20 upper cross syndrome patients 
between 16-60 yrs of age group  participated in the 
study. They were randomly divided into 2 groups; 
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Group A (Experimental) and Group B(Control) with 
each group having 10  subjects.

e) Source of Data: Department of physiotherapy,  
Career College

f) Sampling Criteria 

• Inclusion criteria- 

Ø Both male and female patients between  16-60 
years

Ø Pain diagnostic of upper cross syndrome

Ø Not participating in any physical rehab 
program.

Ø Positive diagnostic tests for diagnosis for  
pectoralis major,  levator  scapulae ,trapezius, serratus 
anterior 

Ø Jandas Cervical flexion test

• Exclusion criteria- 

Ø Cervical Surgeries

Ø Subjects taking analgesics or muscle relaxants

Ø Thoracic scoliocis

Ø Rotator Cuff Tear

Ø Pregnancy

g) Materials & Apparatus Required 

Ø Couch

Ø Chair

Ø IFT

h) Procedure 

The aim of the study and procedure were explained 
to all the patients and informed consent was taken.  
The selected subjects were randomly divided into two 
groups:

Group A- Experimental Group and Group B- 
Control group

• Experimental Group- 

Subjects received   IFT  followed  by ART of 
muscles involved in UCS. This was followed by muscle 
stretching and strengthening  exercises

• Control Group-

 Subjects received IFT followed by muscle stretching 
and strengthening  exercise. ART was not given.

Methods of Application of Treatment

Ø IFT   -Subjects received IFT at 4000 hz  and at 

an AMF of 100 hz. for 15 min .for 4 days per week , for a 
period of 3 wk intervention .The electrodes were placed  
posteriorly between upper trapezius and lateral border of 
scapula.

ACTIVE RELEASE TECHNIQUE

ART level 4 was given to the subjects. It starts from 
commanding the patients to actively contract the muscle. 
The therapist made firm contact over the adhesions. The 
patient then lengthen the muscle with slow and steady 
motion ,while the therapist maintains pressure over 
the muscles. In this study ART was given to pectoralis 
major minor ,Trapezius , Levator Scapulae and SCM

ART in trapezius –The patient is in sitting position  
and  therapist is standing behind the patient. with thumbs 
of both the hands on trapezius muscle.

Method-The patient moves the head in side flexion  
while therapist makes firm pressure over the muscle.

ART in pectoralis major-The patient lying supine 
on the couch and therapist standing behind him

The hand of therapist is used to keep patients arm in 
shoulder flexion and rotation .The other hand palpates 
pect. Major muscle.

Method-The patient is asked to slowly rotate the 
arm while making firm pressure on pectoralis major 
towards the sternum with the other hand

ART in pectoralis minor- The  patient lying supine 
on the couch and therapist standing behind him. The 
therapist finger tips are brought under the tendon of 
pectoralis with shoulder adduction and protraction.

Method-The patient retracts and abduct the shoulder 
with forearm flexion. 

ART in levator Scapulae-.The patient is prone 
with hands beside him .  and therapist standing behind 
him. The therapist hand is placed on levator attatchment 
on superior angle of scapulae. 

Method-By giving pressure from elbow the patient 
is asked to rotate the head fully to treatment side.

ART in Sternocleidomastoid- The   patient lying 
supine on the couch and therapist standing behind him 
supporting patients head and neck with both the hands.

Method-The patients head is moved from 
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neutral position to flexion, ipsilateral sideflexion and 
contralateral rotation by giving pressure along the length 
of the muscle by placing it between index and middle 
finger

i) Treatment Session 

The treatment was given as 3 sets of 10 repetitions 
for 4 days a week for 3 week

Ø STRETCHING EXERCISES- Stretching 
exercises were given to trapezius, levator Scapulae, 
Sternocleidomastoid,  pectoralis major, pectoralis 
minor. A series of 10 strechings per session and held for 
5 to 10 secs given for 4 days per week for a period of 3 
wk intervention.

Ø STRENGTHING EXERCISES- These 
exercises were given to deep neck flexors, serratus 
anterior and rhomboids. A series of 10 stretchings per 
session and held for 5 to 10 secs  given for 4 days per 
week for a period of 3 wk intervention.

Ø POSTURAL REEDUCATION AND 
POSTURAL CORRECTION- Repetitive 
repositioning of patient and home exercise program. 
Brueggers position of external arm rotation, shoulder 
abduction and rertraction of scapula  is given. Postural 
realization exercise  is  given in which the patient is 
made to stand against a wall such that shoulder blades 
and buttocks are in contact with the wall. Then patient 
is instructed to retract their head and neck until posterior 
occiput contacts hold for 10 sec.

Outcome measures/ Dependent Variables  

Shoulder pain and disability index(SPADI)

Manual Muscle Testing(MMT)

l) Data Collection:

Data was collected under similar conditions for 
each subject. Data was collected in data collection form  
along with other details of the patient. 2 readings were 
taken as pre and post scores at 3weeks.

STATISTICAL ANALYSIS

Suitable statistical analysis test was used in order 
to verify the investigation of the study. Statistics 
was performed using the software package SPSS17. 
The characteristics of the data are presided through 
tables. Pre and post test scores of SPADI  and MMT 
were analyzed using paired t test within the group. 
Independent t- test was used to find out any significant 
difference between Groups A and B. Significant level 
was defined at p< 0.05

RESULT

A sample of 20 patients using random sampling 
method was divided into 2 equal groups with 10 
patients each. Both the groups were given conventional 
physiotherapy as a baseline treatment. Along with 
conventional physiotherapy the experimental group 
received ART also. The study was performed for 3 
weeks. Evaluation was done before starting the treatment 
and then after 3 weeks. Outcomes were evaluated using 
SPADI and MMT.

Table No 1: Comparison between the Pre test and Post test scores between the groups using SPADI  
scores

MEAN SD t p

PAIN
EXP 26.2 1.475 -12.075 0.000

CONTROL 35.2 1.932

DISABILITY
EXP 23.45 1.413 -14.511 0.000

CONTROL 33.12 1.792

TOTAL
EXP 38.19 1.463 -32.58 0.000

CONTROL 52.55 1.672
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Table No 2: Comparison between the Pre test and Post test scores between the groups using MMT 
scores 

MUSCLE MEAN SD t p

P E C T O R A L I S 

MAJOR

EXP 6.8 1.13 2.58 0.02

CONTROL 5.9 0.31

P E C T O R A L I S 

MINOR

EXP 6.6 0.96 2.33 0.02

CONTROL 5.9 0.31

TRAPEZIUS EXP 6.6 0.96 2.753 0.02

CONTROL 5.8 0.42

SCM
EXP 6.7 0.94 3.250 0.01

CONTROL 5.8 0.42

L E V A T O R 

SCAPULAE

EXP 6.4 0.84 2.862 0.01

CONTROL 5.5 0.52

CERVICAL FLEXOR
EXP 6.5 1.08 2.212 0.03

CONTROL 5.6 0.516

S E R R A T U S 

ANTERIOR

EXP 6.4 0.84 2.862 0.01

CONTROL 5.5 0.52

RHOMBOIDES
EXP 6.5 0.84 2.449 0,03

CONTROL 5.7 0.48

CONCLUSIONS

The data were analyzed using paired and 
independent ‘t’test at 5% level of significance. The 
group A which  received ART in addition to IFT 
,muscle stretching and strengthening showed a greater 
improvement  both in pain levels and disability as is 
evident by the t values.The control gp which received 
IFT,muscle stretching and strengthning but not ART 
also showed improvement but upto a lesser degree as 
compared to group A. So a combination of ART and 
conventional therapy is more effective in treatment of 
UCS than conventional therapy alone.

DISCUSSIONS 

The changes observed in this study are noteworthy, 
within group showed significant changes in the 
improvement of pain and disability in both groups. 
Inter group analysis revealed significant difference that 
shows group A (Experimental) is better than the other 

on improvement in pain and disability. The addition of 
ART to form this protocol of treatment hypothesizes to 
increase the effectiveness of results as well as decreases 
the time to achieve these results. Upper crossed syndrome 
caused by the dysfunction of lower stabilizing agonist 
muscles of the shoulder lead to an overcompensation of 
upper muscles and antagonist muscles due to repetitive 
stress and increases the chance of postural dysfunction 
and the load of shoulder joint. This increases the tissue 
inflammation of muscles from overactivation and 
tightness. According to  Janda when treating the patients 
with UCS the shortened muscles must be restored before 
embarking on training of weakened muscles. This is 
based on Sherringtons law of Reciprocal Inhibition 
.which states that when one muscle is shortened or 
tightened its opposite muscle relaxes..It states that when 
one set of muscles are activated the opposite muscle 
gp to the activated muscle will be inhibited..Treatment 
using this law can be effective in shortening the anterior 
compartment muscles of torso and allowing for greater 
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activation of posterior compartment muscles of torso.

According to the study of Dr Micheal Leahy 
ART release the chronically tight muscles in order to 
decrease the tissue insult. He has described the single 
loop feedback control mechanism as the process when 
the muscle contraction is greater than desired amt of 
contraction resulting in a overshooting and adhesion. 
These adhesions dampen the production of muscle 
resulting in a longer treatment time. This technique 
utilizes complete shortening of a muscle, applying a 
direct contact to the muscle, and guiding the patient 
through a pattern of movement to completely lengthen 
the muscle. The research showed a decrease in pain 
symptoms and improved muscular balance with exercise 
stretching and use of IFT.
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ABSTRACT

To assess the sensory  threshold and pain threshold in road diggers and controlled group, total  30 individuals 
in which 15 Controlled Group and Road Diggers, Nerve muscle Stimulator was used for bilateral ulnar and 
median nerves. The  vibration perception was assessed using tunning fork of 128Hz and 256Hz, which 
were hit and placed on the patient’s mastoid process again the tunning fork were hit and placed on the ulnar 
styloid process, then  the patient were asked  the difference between the perceptions as comparing to mastoid 
process. 

Result: There was statistical significant difference (p<0.0001) Sensory Threshold, Pain Threshold, between 
road diggers and controlled group for median and ulnar  nerve of both the hands and vibration perception 
was widely affected in road diggers.  

Keywords: Nerve muscle stimulator, Tunning fork, Road Diggers.
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INTRODUCTION/BACKGROUND

Most of the road constructions today require high 
technology machineries with vibratory effect which 
requires manual contact. Many labours work at the road 
side construction and have ample amount of exposure to 
these machines. Hand arm vibration (HAV) is vibration 
transmitted to the hand and arm during the operation of 
hand-held power tools and hand-guided equipment, or 
holding materials being processed by machines. Hand–
arm vibration is commonly experienced by workers who 
regularly use tools such as jackhammers, chainsaws, 
grinders, drills, riveters and impact wrenches. Exposure 
to HAV can result in disrupted circulation in the hand 
and forearm and/or damage to nerves and tendons, 
muscles, bones and joints of the hand and arm. It can 
cause a range of conditions collectively known as hand–
arm vibration syndrome (HAVS).

Previous studies show that there is significant 
damage to the nerves and loss of sensations done on 

vibration exposure workers. Further no such  studies 
have been done on road-diggers who are much more 
exposed to vibratory tools during construction work. As 
a developing country lot of road construction work is 
carried out but no such studies have been done in road 
diggers in India, as for to know hazardous effect of high 
intensity vibratory tools.

OBJECTIVE

1. To assess sensory threshold, Pain threshold 
using nerve muscle stimulator and vibration perception 
using tunning fork, on hands in controlled group and 
road diggers.

2. To compare the sensory threshold, pain 
threshold and vibration perception between road diggers 
and controlled group.

MATERIAL & METHOD
      1. STUDY DESIGN 
TYPE OF STUDY: Experimental study. 
MATERIAL USED FOR STUDY: 
a.  Nerve muscle stimulator
b. Mains cable
c. Pen electrode

DOI Number: 10.5958/0973-5674.2016.00113.1 
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d. Metal  electrode
e. Water
f. Cotton
g. Tuning forks 128Hz  and  256Hz
h. Micropore
i. Linth cloth
DURATION OF STUDY: 3 Months
LOCATION: Road Construction sites.
2 .SAMPLING DESIGN
SAMPLING METHOD: Purposive sampling
SAMPLE POPULATION: 15 Road Diggers
15 Controlled Group
SAMPLE SIZE: 30

SELECTION CRITERIA
INCLUSION CRITERIA:
• Road diggers
• Minimum 5 years of experience with tool
• Minimum 8-9 hours of working per day
• Willing to participate
EXLUSION CRITERIA:
• Cervical myelopathy
• Cervical spondylosis
• Uncontrolled diabetes 
• Peripheral nerve injuries

PROCEDURE

30 subjects were selected in this study, according 
to inclusion criteria, written informed consent was 
taken.30 subjects were divided into two groups A 
(including road digger persons) and group B (including 
Controlled Group).The patient was pre informed about 
the whole procedure. The consent form was read by the 
patient and signed.

For sensory threshold patients were in sitting 
position. Elbow was in 90 degree flexion, with forearm 
supinated, palm facing upwards. Forearm was supported 
by pillows. Diagnostic stimulator was used with active 
pen electrode over index finger for median nerve 
first and then little finger for ulnar nerve and passive 
electrode over the volar aspect of wrist. After the 
placement of electrodes,  the intensity was increased. 
The was patient instructed to report as soon as they 
feel the current. The point where person perceives the 
electric current at his fingers was recorded as sensory 
threshold for that individual.

For the Pain threshold the same procedure was 
repeated but now the intensity was increased to 
maximum intensity and the patient was instructed to 
report as soon as he cannot bear further intensity.[2]

For the vibration perception the 128Hz tuning fork 
was hit and placed on the patient’s mastoid process, 
the patient was then asked to feel the vibration, again 
the tunning fork was hit and placed on the ulnar 
styloid process, now the patient was asked whether the 
perception was same decreased or increased comparing 
to mastoid process. The same procedure was repeated 
for 256Hz tuning fork.[1]

Further, the data collected was analyzed using the 
Unpaired ‘t’ Test.

FINDINGS

Graph 1:

Graph 2:
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Graph 3:

DISCUSSION

15 samples of road diggers were selected among the 
population of age group 30-40 years who are exposed 
to vibratory tools for 9-10 hours a day and with more 
than 5 years of experience. These 15 road diggers were 
compared with 15 normal individuals for comparing 
the sensory threshold, pain threshold, and vibration 
perception .The data was collected using nerve muscle 
stimulator for pain and sensory threshold and tunning 
fork for vibration perception. The collected data was 
statistically analyzed using unpaired‘t’ test.

The tables and graph were interpreted and the 
results showed that the sensory threshold of ulnar and 
median nerve of bilateral hand showed significant 
difference (p=0.0001).also the pain threshold of ulnar 
and median nerve of bilateral hand showed statistical 
difference (p=0.0001).There was also difference in the 
vibration perception that showed 66% of road diggers 
were affected.

Thus the following studies show that the pain 
Threshold, sensory Threshold is increased, and vibration 
perception is decreased in road diggers as compared to 
normal individuals. 

Various studies have been done in individuals using 
vibratory tools for prolonged period of time, which 
showed that there are various neurological symptoms 
on the hands, but no such studies have been done on 
road diggers in India, using nerve muscle stimulator 
for assessing sensations. The study shows that there 
is affection of sensory threshold, pain threshold and 
vibration perception, The probable cause may be 
sympathetic hyperactivity changes in alpha-adrenergic 
receptors mechanism, defiant function of endothelial— 
derived  relaxing factor, nitric oxid involved in abnormal 

vascular tone and vasodilation and increased level of 
cells adhesion molecule SICAM-1 including leucocyte 
adhesion including inflammatory responses.

The daily working habits prolong use of vibratory 
tools, without any protective gloves can cause direct 
effect Example Vibration on the hands. The sustained 
and prolonged use of vibratory tools can lead to 
consequences such as reduced sensations such as pain, 
touch, temperature and pressure.

CONCLUSION 

The study concludes that there is increased sensory 
threshold, pain threshold, and decreased vibratory 
perception in Road Diggers as compared to Controlled 
Group.
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ABSTRACT

Introduction: Volleyball is a complex discipline with high technical, tactical and athletic demands on the 
players, because of which there is a need for the players to specialize early in certain tasks in the game, such 
as spiking or setting. According to studies, shoulder injuries accounts for 8-20% of all volleyball injuries. 
This study aims to compare the effectiveness of sleeper stretch v/s cross-body stretch on dominant shoulder 
IR and HA.

Objective: 1.To determine the effect of sleeper stretch on dominant shoulder internal rotation and horizontal 
adduction. 2.To determine the effect of cross-body stretch on dominant shoulder IR and HA.

Method: Subjects who fulfill the inclusion criteria were assigned into 2 groups. Group A (n=30) performed 
sleeper stretch. Group B (n=30) performed cross-body stretch. The stretch was repeated for 3times, held 
for 30sec with a rest period of 30sec between each stretch for both the groups. Outcome measures included 
evaluation of shoulder IR and HA ROM using a full-circle goniometer.

Result: Paired t-test was done to compare data within groups. The t-value for paired t-test for IR in group A 
was 10.5171, p-value being <0.001; t-value for HA in group A was 11.1946, p-value being <0.001 both of 
which were highly significant. The t-value for paired t-test for IR in group B was 7.46, p-value being <0.00; 
t-value for HA in group B was 7.21, p-value being <0.001, both were highly significant. Unpaired t-test to 
compare data between groups had a t-value for IR 5.43, p-value being <0.001 which was highly significant; 
while that for HA was 2.28, p-value being 0.0262 which was significant.

Conclusion: The study showed that sleeper-stretch is more effective than cross-body stretch in improving 
shoulder IR and HA ROM.

Keywords: Sleeper-stretch, Cross-body stretch, Full circle goniometer.

INTRODUCTION

Volleyball is a complex discipline which places 
high technical, tactical and athletic demands on the 
players, thus players need to specialize early in certain 
tasks in the game, such as spiking or setting. Setting is 
when the ball is hit with the fingertips, the wrist being 
radially deviated, and hyper-extended. The ball when hit 
at the maximum height of a vertical jump, directing the 
hit downwards on the ball so it cannot be returned, is 

spiking. Because of the repetitive load due to overhead 
motions, a range of pathologies can cause shoulder 
pain.1

Shoulder injuries account for 8-20% of all volleyball 
injuries2. An elite athlete performs more than 40,000 
spikes in a season putting them at a higher risk for 
developing shoulder pain, also seen in other overhead 
sports like baseball or tennis1,2.

It is essential to understand normal and abnormal 
mobility adaptations in the healthy throwing shoulder 
in order to identify the shoulder at risk for injury 
and develop appropriate preventive & rehabilitative 
strategies.One area among researchers that has received 
particular attention in volleyball players is the flexibility 
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of posterior shoulder joint capsule and musculature1-6.

The posterior shoulder tightness may be the cause 
of alteration in ROM such as reduced IR, HA and 
increased external rotation (ER)7-13. Bony14-18 and soft 
tissue19,20 adaptations that result from the large rotational 
and distractive forces acting on the GH joint during the 
throwing motion, may cause these alterations.

Increased humeral retroversion, one of the many 
bony adaptations, has been reported to decrease shoulder 
internal rotation and increase external rotation, leaving 
the total arc of motion same (sum of total internal 
and external rotation)14-18. The deceleration phase of 
the throwing motion plays a major role in developing 
posterior shoulder soft tissue tightness21,22, as the 
humerus internally rotates during the follow-through 
phase of throwing motion.Accumulation of such 
forces may result in tightness of the posterior capsule 
and muscles like posterior deltoid, teres minor, and 
latissmusdorsi, which causes altered ROM21,22.

Posterior shoulder tightness of the shoulder have 
been suggested as a causative or perpetuating factor 
in shoulder impingement syndrome, labral lesions & 
cuff pathology22,23.The reduced IR with arm abducted 
to 90° due to contracture of the posterior-inferior 
glenohumeral capsule,  is a primary cause of superior 
labral lesions23,24.

Given the strong association between posterior 
shoulder tightness and numerous upper extremity 
injuries, many stretching techniques are being employed 
to improve posterior shoulder structures. These include 
the “towel-stretch” wherein the glenohumeral joint is 
adducted, internally rotated, and extended, the hand, now 
placed behind the individual’s back is pulled up by the 
opposite hand using a towel. Another widely used is the 
“cross-body stretch” where the shoulder is pulled with 
the opposite arm across the body from  approximately 
90° of shoulder flexion position.

Disadvantage of these stretches is that when athletes 
performs these stretches independently on the field, as 
part of a warm-up or cool-down routine, the scapula is 
not stabilized and therefore the stretch is imparted to the 
scapulothoracic tissues along with tissues crossing the 
glenohumeral joint25.

More recently, researchers have described a “sleeper 
stretch” that is accomplished by lying on the side to be 

stretched. This position provides a surface to  stabilize 
the scapula against the upper body, thereby enabling 
more isolation of the posterior glenohumeral joint. 

There are very few studies available supporting the 
efficacy & superiority of “sleeper stretch” over routinely 
used stretching techniques. Hence, this study was 
undertaken to evaluate the immediate effect of sleeper 
stretches on posterior shoulder tightness in volleyball 
players.

MATERIALS & METHODOLOGY: A 
comparative study was conducted on 60 male subjects 
from Volleyball Clubs in and around Nashik.

INCLUSION CRITERIA: Male players between 
the age group of 18-30 playing volleyball for the past 2 
years or more.

EXCLUSION CRITERIA:

History of shoulder surgery.

History of previous shoulder injury.

Shoulder pain >5/10 on NPRS.

OUTCOME MEASURE: Measurement of 
shoulder IR and HA ROM.

PROCEDURE

Subjects were selected, procedure was explained 
and consent was taken. Shoulder IR and HA were taken 
for all subjects using a full circle goniometer prior to the 
intervention. 

GROUP A: Sleeper Stretch Group: The subjects 
were positioned in side lying with the dominant shoulder 
on the treatment surface.They were asked to elevate the 
humerus to 900 on the support surface, with the lateral 
border of the scapula positioned firmly against it as the 
subject rotates the humerus internally with the opposite 
arm.

GROUP B: Cross-Body Stretch Group:With the 
subject in standing, they were asked to flex the dominant 
shoulder to 900, and pull the humerus across the body 
into horizontal adduction with the opposite arm.

Each stretch was performed thrice and held for 
30sec, with a rest period of 30sec between each stretch 
for both groups. Post intervention, both groups were 
re-evaluated for shoulder IR and HA with the same 
goniometer.



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      28                 29     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

TABLE 2:Comparison of Pre & Post ROM in 
Group B:

TABLE 3:Comparison of ROM between Group 
A & Group B:

DISCUSSION

  The main purpose of this study was to determine 
the effectiveness of sleeper-stretch on the dominant 
shoulder IR and HA ROM in male volleyball players. 
Results showed that there was significant improvement 
in IR and HA ROM in players who performed the sleeper 
stretch as compared to the players who performed cross-
body stretch.

The subjects recruited for this study were trained 
volleyball players playing regularly for over 2yrs. 
Despite the players being trained, they showed a ROM 
deficit in both IR and HA, more so in IR. This could be 
because of the techniques used by them and there is very 
few data available, detailing the effectiveness of specific 
stretches that clinicians and athletes can use. Moreover, 
most of the stretching techniques routinely used target 
the musculoskeletal structures generally rather than 
being specific to posterior capsule.

The stretches chosen for this study were based on 
their ability to isolate posterior shoulder structures and 
to be performed by self on the field. The sleeper stretch 
produced a more effective and clinically significant 
stretch than the cross body stretch, causing significant 
increase in ROM thus proving beneficial.

Fig 1: Sleeper Stretch                                               

Fig 2: Cross-body Stretch

RESULT

The result showed significant improvement in IR 
and HA ROM for both the groups. Group A showed a 
mean improvement of 8.8±4.49 in IR and 4.10±2.0 in 
HA. Group B showed a mean improvement of 3.74±2.42 
in IR and 2.87±2.17 in HA. The p-value for IR was 
<0.001 while that for HA was 0.0262 by unpaired t-
test between groups. The results showed significant 
improvement in Group A as compared to Group B for 
improving IR and HA.

TABLE 1:Comparison of Pre & Post ROM in 
Group A:
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The superior effect of sleeper stretch over cross 
body stretch could be due to enhanced scapular 
stabilization in sleeper stretches. The side lying position 
enables scapular stabilization against the upper body and 
the treatment surface thereby enabling more isolation of 
the glenohumeral joint26. Therefore, the stretch force 
is limited to the posterior shoulder soft tissues of the 
GH joint resulting in separation between the posterior 
glenoid and humerus, resulting in elongation of the 
posterior shoulder structures.

Furthermore, the sleeper stretch isolatedly stretches 
the infraspinatus and teres minor muscles27 more 
effectively due to the stabilization of scapula against 
the treatment surface. The horizontal cross-body stretch 
is considered to stretch the posterior musculature 
at a greater degree than the posterior capsule alone; 
moreover tissue stretch is imparted to scapulothoracic as 
well as tissues crossing the GH joint. The freely moving 
scapula often compensates and limits the effectiveness 
of the stretch. The results of this study suggested that 
the non-assisted sleeper stretches resulted in far greater 
immediate improvements in internal rotation and 
horizontal adduction compared to that produced by the 
cross-body stretch. A large number of overhead athletes 
like volleyball players may benefit from stretching by 
correctly performing the non-assisted posterior shoulder 
sleeper stretching. However, the long-term effect of the 
non-assisted stretch has not been evaluated in players.

A study conducted by Johansen28 described a 
stretching technique that was similar to the sleeper 
stretches used in this study and their findings are similar 
to the findings of this study. For this stretch, athletes 
lie prone with 90° of shoulder abduction and elbow 
flexion and full forearm pronation. The inferior angle 
of the scapula is stabilized against the thorax, while 
maintaining scapular retraction and an examiner applies 
a passive shoulder internal rotation motion. The authors 
believed that this stretch would assist in isolating the 
posterior GH capsule and rotator cuff because of the 
enhanced scapular stabilization.

Future studies to investigate the long-term effect of 
non-assisted sleeper stretches on internal rotation ROM 
and posterior shoulder flexibility and the effect of a 
stretching program on injury risk should be conducted.

The results of this study demonstrated that the 
non-assisted sleeper stretches resulted in immediate 

improvements in internal rotation and horizontal 
adduction ROM at a greater degree than the cross-body 
stretches. This indicates that a large number of overhead 
athletes like volleyball players of all levels may be able 
to benefit from stretching by correctly performing the 
non-assisted posterior shoulder sleeper stretching. 
However, the long-term effect of the non-assisted stretch 
has not been evaluated in players.

A study conducted by Johansen29 described a 
stretching technique that was similar to the sleeper 
stretches used in this study and their findings are similar 
to the findings of this study. For this stretch, athletes 
lie prone with 90° of shoulder abduction and elbow 
flexion and full forearm pronation. The inferior angle 
of the scapula is stabilized against the thorax, while 
maintaining scapular retraction and an examiner applies 
a passive shoulder internal rotation motion. The authors 
believed that this stretch would assist in isolating the 
posterior GH capsule and rotator cuff because of the 
enhanced scapular stabilization.

The sleeper stretch also may be modified to enable 
increased horizontal adduction with internal rotation by 
elevating the humerus off the table with a folded towel 
placed under the posterior distal humerus or with the 
athlete’s body rotated forward as reported by Johansen29. 
This increase in horizontal adduction is hypothesized to 
increase the stress placed on the posterior shoulder 
structures, which may lead to greater improvement in 
ROM.

Future studies to investigate the long-term effect of 
non-assisted sleeper stretches on internal rotation ROM 
and posterior shoulder flexibility and the effect of a 
stretching program on injury risk should be conducted.

CONCLUSION

The study showed that sleeper-stretch is more 
effective than cross-body stretch in improving shoulder 
IR and HA ROM.

LIMITATIONS

Small sample size was used to carry out the study.

Only volleyball players were recruited for the 
study.

Long term follow-up was not taken.
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SUGGESTIONS

Sample size should be increased.

Other players involved in overhead activities can be 
included.

Long term follow should be taken.
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ABSTRACT

Background: Good trunk stability is essential for balance and extremity use during daily functional 
activities and performance of higher level motor tasks. It is the ability of trunk muscles to allow the body 
to remain upright, adjust weight shifts and perform selective movements of trunk that maintains base of 
support during static and dynamic postural adjustments.

Objective: To study the effects of Swiss ball exercises on sitting balance and trunk coordination in stroke 
patients.

Subjects and Method: 15 medically stable stroke patients able to independently sit for 30 seconds or longer 
over a stable surface, able to perform exercises for 30 min or longer, able to follow simple verbal instructions 
and having a score of more than 25 in Berg Balance were included. Included subjects participated in Swiss 
Ball exercise protocol 5 times per week for 6 weeks.

Outcome Measure: Trunk Impairment Scale [TIS].

Results: Paired ‘t’ test was used to find out significance of differences in pre- and post- values of TIS. Two-
tailed P-value of difference between pre- and post- values of static sitting balance, dynamic sitting balance, 
trunk co-ordination and TIS (total) was less than 0.0001 (P<0.0001), considered extremely significant.

Conclusion: Swiss ball exercises are effective in improving sitting balance and trunk coordination in stroke 
patients.

Keywords: Stroke, Swiss ball exercises, Static Sitting Balance, Dynamic Sitting balance, Trunk Coordination, 
Trunk Impairment Scale (TIS).
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INTRODUCTION

Trunk is the center of body and it plays a postural 
role in functional movement by preparing body for 
movement of extremities against gravity. It also plays 
an active role in smoothening movement of center 
of gravity and enables ease of movement into a new 
posture.1 Trunk control is the ability of trunk muscles 
to allow the body to remain upright, adjust weight shifts 

and perform selective movements of trunk that maintains 
center of mass within base of support during static and 
dynamic postural adjustments.3

Balance is the result of interactions among visual 
system, vestibular system, proprioceptive system, 
musculoskeletal system and cognitive ability. Balance 
maintenance is a very important element for safe and 
independent performance in ordinary life of movements 
and walking.2

Anticipatory postural adjustment of trunk muscle 
activity is impaired in stroke. Sensory-motor impairment 
of trunk interferes with functional performance after 
stroke.1,2 Trunk control has been identified as an 
important early predictor of functional outcome after 
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stroke.4

Stroke often causes paralysis on the affected side 
as soon as it occurs, decreasing adjustment ability of 
the trunk.2,5 In particular, reduction in the activity of 
the muscles of  trunk reduces movement of the pelvis, 
leading to development of asymmetry of trunk, and 
preventing use of strategies protecting against the risk 
of balance loss.5,6

Unlike hemiplegic limb muscles, trunk muscles 
are impaired multi-directionally following a unilateral 
stroke.7-9 A study that used an isokinetic dynamometer 
reported that trunk flexors, extensors and bilateral 
rotators were weakened in stroke.10,11.

Trunk muscle exercises performed on a Swiss 
ball lead to a better trunk muscle activity in healthy 
individuals.13 

   In patients with stroke, poorer balance is associated 
with falls, as well as greater restriction of activities after 
fall.15 Hence there is a need for an effective trunk muscle 
training exercise for stroke patients. The aim of the study 
is to study the effects of Swiss ball exercises on sitting 
balance and trunk coordination in stroke patients. We 
hypothesized that there would be a significant difference 
in sitting balance and trunk coordination of 15 stroke 
patients treated with Swiss ball exercises over a period 
of 6 weeks.

SUBJECTS AND METHOD

A quasi-experimental pre-test-post-test without 
comparison study design was conducted in neurological 
rehabilitation center of Pravara Institute of Medical 
Sciences, Loni, Ahmednagar, Maharashtra. Study 
protocol was approved by the ethics and scientific 
committee of the institution. 15 hemiparetic stroke 
patients who participated in the intervention were 
recruited from theNeuro-physiotherapy department, 
PIMS. Stroke subjects were included if they met 
following criteria: 1) first onset of unilateral ischemic 
stroke; 2) able to understand and follow simple verbal 
instruction, scoring at least 24 on Mini Mental Status 
Examination; 3) able to independently sit for 30 seconds 
on a stable surface; 4) medically stable; 5) scoring more 
than 25 in Berg Balance Scale. Patients were excluded 
if they had 1) a neurological disease affecting balance 
other than stroke, 2) uncontrolled hypertension; 3) hemi-
neglect; 4) history of surgery due to musculoskeletal 

diseases affecting motor performance.

20 participants were screened based on selection 
criteria for enrollment. Out of those 3 subjects were 
excluded and one declined to participate. 16 available 
participants were included in the study. Purpose of the 
study was explained to the stroke subjects and written 
informed consent was obtained seeking their active 
participation. The physiotherapist performed pre-
intervention assessment for the 16 participants included. 
This was followed by the respective intervention. 
All patients included underwent regular acute-phase 
physiotherapy treatment, such as tone facilitation and 
range of movement exercises for the hemiplegic side. 
During the course of study 1 participant discontinued 
intervention. The remaining 15 participants were 
reassessed after 6 weeks of intervention. Dropouts were 
excluded from analysis.

Swiss ball exercise protocol included warm-up 
exercise for 5 minutes, main exercise with Swiss ball for 
20 minutes and cool-down exercises for 5 minutes, five 
times per week for 6 weeks. 

Trunk exercises were initiated with moderate 
assistance and progressed to a state of no assistance. 
Number of repetitions and intensity of exercise were 
determined based on patient’s performance. Exercises 
were performed with adequate rest periods in between. 
Number of exercise repetitions and intensity were based 
on reducing base of support, increasing the lever arm, 
advancing balance limits, or increasing hold time. A 
physical therapist helped with all the exercises. When 
the trunk exercise was initiated, therapist provided a 
moderate level of aid and gradually reduced level of 
support.

Trunk Impairment Scale [TIS] was the outcome 
measure for measuring static sitting balance, dynamic 
sitting balance and trunk coordination in stroke subjects. 
Trunk Impairment Scale is a    2-, 3- or 4-point ordinal 
scale which evaluates static sitting balance, dynamic 
sitting balance and coordination. In earlier studies it 
has been documented for its reliability, validity and 
responsiveness.3,4
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Table 1: Procedure : Swiss Ball Exercises

POSITION Swiss Ball Exercises

Supine

Pelvic bridge 

Unilateral bridge 

Reverse bridge 

Prone

Prone leg raise

Prone arm lift

Sitting

Upper and lower trunk lateral flexion

Upper and lower trunk rotations

Weight shifting 

Reaching 

Ball Bouncing

Pelvic tilt 

Pelvic lateral shift

Single leg raise

Kneeling Rolling plank

Ball pushups

Unilateral hip extension 

Standing Mini wall squats (with ball in between 
subject’s back and the wall)
Lunges (with arm support over ball on one 
side)

DATA ANALYSIS

Data were analysed using Instat software. Paired 
‘t’ test was performed to find out the significance of 
difference between pre- and post- values of static sitting 
balance, dynamic sitting balance, trunk coordination 
and TIS total scores. P value was set at P < 0.05. 
Improvement percentage was calculated.

RESULTS

Graph 1. Age

Graph 2. Gender

Table 2. Outcome measuresa

Outcome measure
Pre-

intervention

Post-

intervention

Change-

scores 

(post-pre)

P-

valueb

TIS (0-23) 11.267 
(2.12) 18.8 (1.42) 7.53(0.91) 0.0001

Static Sitting 
Balance (0-7) 5.4 (0.98) 7 1.4 (0.73) 0.0001

Dynamic Sitting 
Balance (0-10) 4.8 (0.77) 8.2 (0.77) 3.4 (0.507) 0.0001

Coordination 
(0-6) 1.067 (0.59) 3.6 (0.73) 2.53 

(0.639) 0.0001

a Values expressed as mean (SD)

bAnalysed by student’s paired t-test

Outcome measures are shown in Table 2. There was 
highly significant improvement in the post-treatment 
values of static sitting balance, dynamic sitting 
balance, trunk coordination and TIS (P<0.0001). Static 
sitting balance subscale showed 20% improvement, 
Dynamic sitting balance recorded 34% improvement, 
Coordination showed 42% improvement whereas TIS 
recorded 33% improvement post-intervention.

Graph 3. Outcome Measures
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DISCUSSION

After stroke, reduction in the activity of muscles 
of trunk reduces movement of pelvis, leading to the 
development of asymmetry of the trunk, and preventing 
use of strategies protecting against the risk of balance 
loss.5,6 Trunk plays a role in maximizing function 
and minimizing the weight on joints during different 
functional activities.16 Neurological control of the 
trunk is dominated by bilateral cerebral hemispheres, 
and a lesion on one side may affect both sides of the 
trunk. Trunk muscle weakening has been attributed to 
insufficient mobilization of high-threshold motor units 
and disuse of muscles.2

The aim of the study was to study the effects 
of Swiss ball exercises on sitting balance and trunk 
coordination in stroke patients. We hypothesized that 
there would be a significant difference in sitting balance 
and trunk coordination of 15 stroke patients treated with 
Swiss ball exercises over a period of 6 weeks.

The study results showed that Swiss ball exercises 
are effective in improving static sitting balance, 
dynamic sitting balance and trunk coordination in stroke 
patients.

Treatment techniques incorporated in this group 
were based on the task-specific system and ecological 
motor control theory. Task-specific trunk exercises 
practiced in a challenging environmental field 
provided a gradual biomechanical demand on the 
trunk muscles. To improve the strength of the trunk 
muscles, the abdominal muscles, the multifidi and the 
small muscles of the vertebrae need to be harmoniously 
activated.17These muscles are tonic or postural muscles 
and the muscle imbalance affecting trunk stability and 
postural adjustment are improved during whole body 
exercise.13

There was highly significant improvement 
(P<0.0001) in terms of static sitting balance, dynamic 
sitting balance and trunk coordination, suggesting better 
trunk muscle activity due to destabilizing forces while 
exercises are performed on a Swiss ball. Static sitting 
balance showed 20% improvement, dynamic sitting 
balance recorded 34% improvement, coordination 
showed 42% improvement, whereas TIS showed 33% 
improvement post-intervention.

A study on electromyography analysis observed 

that anticipatory postural adjustment of trunk muscles’ 
activity is impaired in stroke patients.18Furthermore, 
there was a reduced recruitment of high threshold 
motor units of trunk muscles after stroke.10,11 These 
are, in fact essential for reactive postural adjustments 
during external perturbation.19 The possible reason for 
a significant trunk control improvement may be that the 
movement of Swiss ball beneath the patients provides a 
postural perturbation in a gravitational field to which the 
trunk muscles respond reactively in order to maintain the 
desired postural stability.

A study by Verheyden et al.20 found that 10 
hours of additional trunk exercises along with regular 
physiotherapy improved lateral flexion of trunk in 
patients with subacute stroke. Our patients showed 
lateral trunk flexion improvement demonstrated by 
improvements in dynamic sitting balance subscale 
of TIS. An interesting finding was the trunk rotation 
improvement (i.e. horizontal plane dynamic postural 
control) as measured by coordination subscale of TIS. 
Coordination of trunk is the mobility over stability task 
which requires counter-rotation between upper and 
lower trunk. Furthermore, better weight-shift ability 
towards hemiplegic side is essential for coordination of 
trunk, particularly for lower trunk rotation.21,22 Clinical 
observation also suggests that rotation of lower part 
of trunk is more difficult for stroke patients.11Recent 
studies on posturographic analysis observed that stroke 
patients tend to avoid shifting their center of pressure 
towards hemiplegic side in sitting19 and standing.23

In the present study, exercise on unstable surface 
of Swiss ball improved lower trunk muscle adjustment, 
increasing stability of the pelvis and affecting the 
mobility of the upper trunk and distal lower extremities, 
thereby improving balance. Therefore, Swiss ball 
exercise provides a superior environment for trunk 
muscle exercises for stroke patients by improving their 
balance ability.

A study by Mudie et al.12 found that training patient 
in the awareness of trunk position could improve 
weight symmetry in sitting after early phase of stroke. 
The probable reason for significant trunk rotation 
improvement may be the improved weight shift ability 
with the Swiss ball training. 

Experts in the field of neurological rehabilitation 
have addressed the trunk as the central key point of 
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the body. The neurodevelopmental treatment principle 
states that control of movement proceeds from proximal 
to distal body regions. A recent cross-sectional study by 
Verheyden et al.25favours this hypothesis. In their study, 
there was a positive association found between trunk 
control and balance after an acute stroke.

The study had a limited number of stroke patients 
recruited from a single geographical location. Therefore, 
future multicenter trials with a larger nuber of patients 
are needed to confirm or study results. There was a lack 
of follow-up of patients to find out if improvement was 
carried over. Although we presumed better trunk muscle 
activity with selective trunk muscle training on a Swiss 
ball, it was not studied using surface electromyography 
(sEMG). 

Follow-up of the treated stroke patients should 
be evaluated to find out the carry-over effect of 
rehabilitation. Analyzing the efficacy of similar 
rehabilitation programs on trunk muscle activity by 
means of sEMG may be the choice of future research. 
Future studies should assess the long-term effects of 
trunk rehabilitation on the level of falls self-efficacy and 
community reintegration of stroke patients.

CONCLUSION

It was concluded that Swiss ball exercises are 
effective in improving static sitting balance, dynamic 
sitting balance and trunk coordination in stroke 
patients.
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ABSTRACT

Background: This study was done to evaluate the inter-rater reliability of Action Research Arm Test in 
assessing hand and Arm function for Sub-acute stroke patients.

Methodology: 60 hemiplegic stroke patients who gave their consent for the study ware asked to perform the 
task and the investigator filled the scoring sheet of Action Research Arm Test. The patients were assessed by 
two investigators in blind fold manner.

Result: Statistical analysis reveals that spearmans rank correlation co-efficient is level of grasp r= 0.974, 
grip r= 0.9896, Pinch r = 0.994 and for Grossmotor r= 0.974. The level of significance of all subscales is 
p=0.000. Since the correlation is between the values -5 and +5 and the level of significance is <0.05.There 
is strong positive correlation between the two raters.

Conclusion: Inter-rater reliability is found to be high, the clinical implication of this study is that this scale 
can be used either when two therapist treat the same patient or when the clinical data is shared and they will 
be able to interpret each other score without assessing the patient again.

Keywords: Cerebro- vascular accident, upper limb dysfunction, reliability.

INTRODUCTION

 The mortality burden has come with a more than 
doubling of stroke incidence in Low and Middle income 
countries with incidence rates that commonly surpass the 
incidence rates seen in most High-income countries.(3)

 Almost six million people worldwide died from 
stroke in 2005, and nearly 90% of these deaths occurred 
in developing countries. Without immediate preventive 
action, it is estimated that death from stroke will increase 
over the next decade globally by 12% and in developing 
countries by 20%. (4)Developing countries have the 
highest stroke mortality rates in the world, comprising 
over two-third of stroke deaths WHO defines stroke as,A 
clinical syndrome typified by rapidly developing signs of 
focal or global disturbance of cerebral functions, lasting 
more than 24 hours or leading to death with no apparent 
causes other than of vascular origin. This definition 
includes stroke due to Cerebral infarction, Primary Intra-
cerebral Haemorrhage, Intra-ventricular haemorrhage. It 
excludes Sub-dural haemorrhage, Epidural haemorrhage 
or Intra-cerebral haemorrhage or Infarction caused by 

infection or tumour. (1)

Stroke is the leading cause of death and disability 
worldwide, being the Third most common cause of 
mortality in USA after Heart attack and Cancer.(2)From 
global prospective, the outlook for stroke is quite 
distinctworldwide.

India has a large population of more than 900 million 
people with a relatively low life expectancy of about 61 
years and a young population:33.8% are less than 15 
years,59.1% between 15 and 59 years and only 7.1% 
are 60 years and above. Both the lower life expectancy 
and younger population will naturally influence the 
incidence and prevalence rate of Stroke. The number 
of well-defined population based studies on incidence 
of stroke in India are limited. One study conducted at 
Vellore, South India, showed an annual incidence rate 
of 13/100,000 population (15.2/100,000 in males and 
10.8/100,000 in females).(5,6,7)This is considerably less 
than the annual incidence rate of 111 to 180/100,000 
population found in many community-based studies 
from the U.S,Europe and Japan.(8) The mortality rate 

DOI Number: 10.5958/0973-5674.2016.00116.7 



39     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

varies with stroke sub-types and also with the incidence 
of disease in a population. Mortality rates in other 
countries have ranged from 35.8 per 100,000 per year to 
196.7 per 100,000 per year but with a similar declining 
trend as seen in India.(9)

Stroke mortality varies considerably by Race and 
Gender. In general males have slightly higher age-
adjusted stroke rate than female. Blacks have very high 
stroke mortality rate. Also Stroke occur at any age but 
much more common in Elderly, with death rate doubling 
every ten years between 55 and 85(American Heart 
Association).Stroke is disease of developed nation. 
While Stroke mortality declining in the U.S, worldwide 
it is increasing (10)

The pathological background for Stroke may 
either be ischaemic or Haemorrhagic disturbances of 
the cerebral blood circulation. There are two types of 
Strokes Ischaemic and Haemorrhagic. About 85% of all 
strokes are Ischaemic and 15% are Haemorrhagic.(11)

Ischaemic Stroke- It results from Atherosclerotic 
obstruction of large cerebral arteries. It may be 
Thrombotic, Embolic or Lacunar Cerebral Infarction. 
These are caused by a blockage cutting of the blood 
supply to the brain. The blockage can be caused by a 
blood clot forming in an artery leading to the brain or 
within one of the small vessels deep inside in the brain.

Haemorrhagic Stroke- It is the consequence of 
weakened blood vessel rupture or arteriolar hypertensive 
disease. These are caused when a blood vessels bursts 
within or on the surface of the brain. Because the blood 
leaks out into the brain tissue at high pressure, the 
damaged caused can be greater than the damaged caused 
by strokes due to a clot.

Ischaemic strokes are usually classified into five 
different categories-(12)Large Artery Atherosclerosis- 
A clot from arteries,Cardioembolism- A clot from 
Heart,A small vessel occlusion- A narrowing and 
weakening of blood vessels, Stroke of other Determined 
etiologies,Stroke of Undetermined etiology.

Haemorrhagic strokes are classified into two 
categories, Intra-cerebral Haemorrhagic- Bleeding 
within the brain, Subarachnoid Haemorrhage- Bleeding 
on the surface of the brain.

Most studies have recorded a larger number of 
Ischaemic to Haemorrhagic strokes (57.3% to 89.7% 

and 13.6 to 37.9% respectively) as seen in western 
countries.(13) The Parsi community living in Bombay had 
an even higher proportion of Ischaemic strokes (96.6%). 
In this study Haemorrhagic strokes accounted for 2.5% 
and Sub-Arachnoid Haemorrhage strokes for 0.8%0f all 
strokes.(14)

Primary impairments seen in stroke are-Sensory 
impairment, Pain, Motor impairment like Weakness, 
Alteration in the tone, Abnormal synergy pattern, 
Abnormal Reflexes, Altered Coordination, Altered 
Motor Programming, Altered Postural Control and 
Balance, Altered Speech, Language and Swallowing, 
Altered Perception and Cognition, Altered emotional 
status, Disturbed Bladder and Bowel function.(15)

Common upper extremity impairments after stroke 
include- Paresis, Loss of fractionated movement, 
Abnormal muscle tone, changes in Somato-sensation.

Numerous measures are readily available to 
clinicians for the evaluation of UE function post-
stroke. Many of these measures have been thoroughly 
evaluated for reliability and validity at multiple time 
points post stroke. The most frequently cited UE 
performance measures include- action research arm test, 
Box and Blocks test, Chedoke Arm and Hand activity 
Inventory,Jebsen-Taylor hand function test, Nine- 
hole peg test and Wolf motor function test.The most 
elegant design of a clinical study will not overcome the 
damage caused by unreliable or imprecise measurement. 
Evidence on a specific measure may be extremely 
variable.(16)

The Action Research Arm Test is an observational 
test used to determine upper limb function. It as 
described in 1981 as a modification of an earlier test, 
the Upper Extremity Function Test (Carroll, 1965) and 
designed to assess recovery in the upper limb following 
cortical damage. (17) 

The purpose of this study was to determine the 
extent to which different examiners agreed on the 
performance of stroke patients using the ARAT. ARAT 
is more frequently being used in both scenarios due to 
its ability to detect clinically relevant changes in upper 
arm ability in the Acute phase following stroke and in 
trials involving patients with a Chronic stroke. During 
development Lyle (1981) used Guttman scale analysis to 
ensure that items were truly hierarchical. This shortens 
by over 50% the time taken to complete the test. This is 
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an advantage over an alternative outcome measure.(17)

Data collection tool:

• Action research arm test assessment form.

• Wooden block(10cm,7.5cm,5cm,2.5cm),Cric
ket ball, Stone (10x2.5x1), 2 Glass, Tube(2.25cm) and 
(1x16cm),Washer over bolt (3.5cm) 

Ball bearing(6mm), Marble(1.5cm)

METHODOLOGY

60 hemiplegic stroke patients were selected for the 
study. The patients were screened through inclusion and 
exclusion criteria. The Inclusion criteria were unilateral 
Ischemic stroke, Both the gender, first time stroke 
patient and subacute stroke patients. The exclusion 
criteria were Recurrent stroke, unco operative patients, 
patients suffered with pathological diseases and recent 
fracture in upper limb. The patients were explained 
about the study and consent taken. After permission 
from ethical committee the study were started.

The patients were asked to perform the task and 
the investigator filled the Action Research Arm Test 
scoring sheet. This was double blind study. The patients 
were assessed by two investigators. The scores of one 
investigator were unknown to the other.

DATA ANALYSIS:

Table I:- Correlation for Grasp  between 
investigator I and investigator II:

GRASP
r-value p-value Result

0.996 0.000 P<0.05

The table shows the correlation of grasp between 
the two investigators. Statistical analysis reveals that 
Spearmans rank correlation co-efficient is r=0.996, and 
the level of significance p=0.000.since the correlation is 
between the values -5 and +5 and level of significance 
is <0.05, there is strong positive correlation between the 
raters.

Table-II:- Correlation for Grip  between 
investigator I and investigator II:

GRIP

r-value p-value Result

0.9896 0.000 P<0.05

The table shows the correlation of grip between 
the two investigators. Statistical analysis reveals that 
Spearmans rank correlation co-efficient ie level of r= 
0.9896, and the level of significance p=0.000. Since 
the correlation is between the values -5 and +5 and the 
level of significance is <0.05, there is strong positive 
correlation between the raters.

Table-III:- Correlation for Pinch between 
investigator I and investigator II:

PINCH

r-value p-value Result

0.994 0.000 P<0.05

The table shows the correlation of pinch between 
the two investigators. Statistical analysis reveals that 
Spearmans rank correlation co-efficient is level of r= 
0.994, and the level of significance p=0.000. Since 
the correlation is between the values -5 and +5 and the 
level of significance is <0.05, there is strong positive 
correlation between the raters.

Table-IV:- Correlation for Gross Motor between 
investigator I and investigator II:

GROSS 
MOTOR

r-value p-value Result

0.974 0.000 P<0.05

The table shows the correlation of gross motor 
between the two investigators. Statistical analysis 
reveals that Spearmans rank correlation co-efficient is 
level of r= 0.974, and the level of significance p=0.000. 
Since the correlation is between the values -5 and +5 and 
the level of significance is <0.05, there is strong positive 
correlation between the raters.

RESULT

Statistical analysis reveals that Spearmans rank 
correlation co-efficient is level of grasp r= 0.974, grip r= 
0.9896, Pinch r= 0.994 and for grossmotor r= 0.974.

 The level of significance of all subscales is p=0.000. 
Since the correlation is between the values -5 and +5 and 
the level of significance is <0.05.

There is strong positive correlation between the two 
raters.
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DISCUSSION

Damage to neurological structure or any adjacent 
area of the brain results in Stroke. The severity of the 
impairment may not be different in both. The ability to 
perform fractionate movement is poor in the patients with 
severe impairment than milder cases. Restoring Upper 
extremity function is important in post-stroke patients. 
Upper extremity impairment not only affects the normal 
movements but also impact their activity limitation and 
participation restriction. Ultimately it affects the Quality 
of life of stroke patient. So assessment of Quality of life 
is important for rehabilitation of the stroke patient.

Understanding post stroke upper limb impairment 
is important to restore function and for planning the 
therapeutic efforts. The determination of upper limb 
impairment and its treatment is quite difficult because as 
those are not Static and more than one impairments may 
be present simultaneously. How impairments contribute 
to upper limb dysfunction may be understood by 
examining them from the perspective of their functional 
consequences. There are 3 functional consequences of 
impairment on upper limb function- learned non-use, 
learned bad use, forgetting is determined by behavioural 
analysis of task.

For understanding strength and limitations of any 
measurement tool it requires extensive examination.(19)  

Without such examinations individuals cannot be 
confident that it performs in the way that its developers 
and users intended. There are many tests which are 
useful in assessing upper limb function post-stroke but 
reliability of each is different. 

ACTION RESEARCH ARM TEST- This test 
developed for the patients with stroke and is criteria 
rated assessment of upper extremity activity limitations. 
It is made up of four sub-scales: grasp, grip, pinch, 
gross motor. It includes total 19 items. The items within 
each subtest are ordered based on 4-point ordinal scale 
ranging from 0-3 where 3 represents performs test 
normally. Importance of test is that items are arranged in 
hierarchy order. Items within each subscale are arranged 
so that if patient performs the most difficult item then no 
need perform less difficult items in the scale. So, ARAT 
being the most time saving among other tests. A score of 
57 indicates normal performance.

The study indicates that ARAT is reliable for 
each of the subscales as well as the total scale when 

performed by different raters. The result were same by 
two raters. Statistical analysis reveals that spearmans 
rank correlation co-efficient is level of grasp r= 0.974, 
grip r= 0.9896, pinch r= 0.994, gross motor r= 0.974. 
The level of significance of all sub-scales is p= 0.000. 
Since the correlation is between the values -5 and +5 
and the level of significance is <0.05, there is strong 
correlation between the two raters.

In the study done by Catherine et al, they found the 
relationship between measures at different times post 
stroke. Scores for many of these measures are highly 
interrelated and remain so across various time post 
stroke.

There is consensus on which measure to choose for 
a particular person with stroke. While there is no single 
measure that encapsulates the entire range of activities 
performed by upper extremity but according to their 
study which suggest ARAT have strongest clinical 
utility.

Study done by chia-linkoh et al, in which they use 
both a non parametricmokken analysis and parametric 
rasch analysis with a large enough sample to reliably 
validate the measurement properties of Action Research 
Arm Test in the patients who have suffered a stroke.

According to them ARAT has been found to have 
satisfactory psychometric properties using classical 
test theory. However, two short comings remain in 
using measure, first the unidimensional construct of 
ARAT has rearly been examined. Unidimensionality 
of the ARAT is crucial to determine what the ARAT is 
uniquely measuring and to ascertain whether the item 
scores of the ARAT can be summed up to quantify upper 
limb function. 

Other commonly used instruments for assessing 
arm-hand function in stroke may include- grip strength 
test, nine hole peg test and Frenchay arm test. But 
advantage of using ARAT is that not only assesses 
proximal and distal strength but also dexterity. It is less 
time consuming and very much easy to use. So, ARAT 
may be more useful to evaluate upper limb function in 
stroke patients.
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ABSTRACT

¹In sports, flexibility is the major component in preventing any injury. Hamstrings and calf muscles are 
commonly injured in athletic events. Flexibility can be increased by doing active and passive warm-ups  such 
as stretching, hot showers, massages, various heating modalities. There are various techniques of stretching  
such  as  Static stretching, Ballistic stretching, and  PNF stretching. of the various stretching techniques PNF 
technique is effective in increasing the flexibility of muscle tendon unit. Hold-Relax, Agonist contraction, 
Hold-Relax with Agonist contraction are the PNF techniques which are very much effective in increasing 
the Range of  Motion of the muscle by increasing the extensibility. This study deals with  comparing  the 
effectiveness of various PNF stretching like, Hold-Relax, Agonist  contraction and  Hold-Relax  with  
agonist  contraction in  increasing the flexibility of hamstring muscle in  athletes.
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 INTRODUCTION

Flexibility is the ability to move a single joint or a 
series of  joints smoothly and easily through an unrestricted, 
pain free range of motion.¹ In sports, flexibility is the major 
component in preventing any injury. Hamstrings and 
calf muscles are commonly injured in athletic events2. 
Flexibility can be increased by doing active and passive 
warm-ups  such as stretching, hot showers ,massages, 
various  heating modalities. There are various techniques 
of stretching  such  as  Static stretching, Ballistic stretching, 
and  PNF  stretching.3 Of the various stretching techniques 
PNF technique is effective in increasing the flexibility of 
muscle tendon unit.  Hold-Relax, Agonist contraction, 
Hold-Relax with Agonist contraction are the PNF 
techniques which are very much effective in increasing 
the Range of  Motion of the muscle by increasing the 
extensibility.                                           

BACKGROUND AND  NEED  FOR  THE 
STUDY 

Scott.G.Spernoga et al  in his study showed that Hold-
Relax  technique is found to be effective in increasing the 
flexibility of hamstrings.4

Davis. DS  et al  has shown that  Agonist contraction 
is much effective in increasing the extensibility of  muscle 
tendon unit.5

Bandy W.B, Irion JM suggested that Hold -Relax with 
Agonist contraction increases the range of motion of the 
joint by increasing the extensibility of the muscle.1

The most commonly injured muscle during athletic 
event is Hamstring muscle, because of the tightness that 
exist in the muscle. So the need of the study is to compare 
the effectiveness of Hold-Relax, Agonist contraction 
technique, Hold-Relax with Agonist contraction in 
increasing the flexibility of Hamstrings muscle  which 
could be used by the physiotherapist  in improving 
flexibility of the hamstrings. 

 AIM  AND  OBJECTIVE  

To  compare the effectiveness of various PNF 
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stretching like,  Hold-Relax, Agonist  contraction and  
Hold-Relax  with  agonist  contraction in  increasing the 
flexibility of hamstring muscle in  athletes.

HYPOTHESIS

   Null hypothesis 

There is no significant difference between the three 
stretching groups, Hold-Relax, Agonist contraction and 
Hold-Relax with Agonist contraction in increasing the 
flexibility of Hamstrings muscle.   

Operational definitions 

Flexibility  

Flexibility is the ability to move a single joint or a 
series of joints smoothly and easily through an unrestricted 
pain free range of motion.1 

 Tightness 

Tightness is a term used to describe mild shortness of 
the musculotendinous unit. Hamstrings is the one of the 
commonest muscle affected by tightness and prone to more 
injuries.6     

 Hamstring Tightness 

Individual with 20 – 30 degree of lag is termed as 
hamstring tightness.

 Stretching

Stretching is the therapeutic maneuver designed 
to elongate shortened soft tissue structures and thereby 
increases the flexibility.1     

PNF Stretching

PNF is defined as methods of promoting or hastening 
the response of the neuromuscular mechanism through 
stimulation of the proprioceptors.

Hold-Relax 

Hold-Relax technique is defined as the isometric 
stretching of a tightened muscle in its limited point 
followed by a voluntary relaxation of the same muscle to 
increase its flexibility.1Agonist contraction 

Agonist contraction is a concentric contraction of a 
muscle opposite to the shortened muscle and assists with 
joint movement, the range limiting muscle will reflexively 

relax, making muscle elongation.1 

Hold-Relax with Agonist contraction  

Hold-Relax with Agonist contraction is a technique 
with a pre-stretch isometric contraction of the tightened 
muscle followed by a concentric contraction of the muscle 
opposite to the tightened muscle to increase its flexibility.1

METHODOLOGY

Study design 

 Pre test - post test experimental design.

Study setting                            

Experimental study in Lab setting.

Population     

Athletes,   age group  between  18-25 years.

 Sample size

Sample size was 90 subjects. (30 in each group) 

Sampling technique  

 By simple random sampling method   

Inclusion criteria    

 Athletes in Healthy condition.

Both males and females (age 18-25 years).

With no lower limb pathology

 Exclusion criteria

Athletes having recent injuries.

Any pathology in the lower limb.

Recent surgery in the lower limb.

 Variables    

 Predictor variable :   PNF Stretching 

Outcome variable :   Hamstring flexibility in degrees

Assessment  tool :    Universal  Goniometer.

Subject group  

 Includes male and female athletes, age 18-25 years.  
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Group Sample Intervention

A   30 Hold – Relax  technique

B 30  Agonist  contraction.

C
30 Hold – Relax with Agonist 

contraction.

 Materials used

90˚ -  90˚ Table, 

Exercise mat, 

Universal Goniometer

Measurement Technique 

90˚ – 90˚  Straight Leg raising  Test.   The subject 
flexed the hip to 90 degree while the knee was bent, then 
grasps behind the knee with both hands to stabilize the hips 
at 90 degrees of flexion .After he actively extended each 
knee inturn as much as possible. For normal flexibility in 
hamstrings, knee extension should be within 20 degree of 
full extension.  

  Group A:    Hold – Relax Technique 

Position of the subject:  Supine lying on the Mat  

Hamstring muscle was kept in a comfortable 
lengthened position, (ie) the hip was flexed with the 
knee in an extended position. By placing the leg of the 
subject on the therapist’s shoulder, the subject was made 
to isometrically contract the hamstring against resistance 
for 5 seconds. Then the subject was asked to relax and then 
the knee was extended to lengthen the tightened hamstring 
muscle and the procedure was repeated 5 times.       

Group B :    Agonist contraction            

Position of the subject: Sitting against the wall   

The subject’s hamstring muscle was passively 
lengthened by flexing the hip and extending the knee to 
a comfortable position. Then the subject was asked to 
perform concentric contraction of the Quadriceps against 
a sub maximal resistance. The tight hamstring muscle 
was thus relaxed and the same procedure was repeated 5 
times.                                               

Group C :  Hold – Relax with Agonist contraction.  

Position of the subject:  Supine lying on the Mat 

Hamstring muscle was kept in a comfortable lengthened 
position, (ie) the hip was flexed and the knee extended. By 
placing the subject’s leg on the therapist’s shoulder, the 
subject was made  to isometrically contract the hamstrings 

against resistance for 5 seconds. Immediately the subject 
was asked to contract Quadriceps concentrically against 
a sub maximal resistance for 5 seconds, thus hamstring 
muscle was relaxed. Then the hamstring was kept in the 
newly lengthened position and the procedure was repeated 
5 times. 

Description of Tool       

 Universal Goniometer. 

It is the most common instrument used to measure 
joint position and range of motion in the clinical set up.  
Typically the design includes a body and two arms, i.e. 
stationary arm and movable arm. It consists of 180° scale. 

STATISTICAL METHODOLOGY

Method of Analysis 

The study was  analyzed  with  Analysis of Variance  
with  One way classification.15  The collected data were 
tabulated  and analyzed by Inferential  and  differential  
statistics. To asses all the parameters, descriptive statistics, 
like mean and standard deviation were used. 

 ANOVA               

 1. F – TEST 16                   =    MSC  

                                                 ____

                                                 MSE             

                   Where F = Variance Ratio 

                   MSC       = Mean square between group 

                   MSE       = Mean square within groups 

To calculate Mean;  
                  __    

            X            =     Σ x  

                        _______ 

                             n            

               x            =  Variable
                    __

              X            =  Arithmetic mean 

              Σ x           = Total no of observations  

              N            =  No of samples.         
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INTERPRETATION OF DATA

TABLE 1: Interpretation of  Hamstrings Flexibility.

GROUPS NUMBER MEAN STANDARD 
DEVIATION STANDARD ERROR

Hold – Relax

Agonist Contraction

Hold – Relax with 
Agonist Contraction

30

30

30

21.1000

17.7000

25.9000

3.1878

1.4420

1.4227

.5820

.2633

.2598

From the above table we arrived the descriptive statistics such as Mean difference, Standard deviation and standard 
error of mean for each group

ANOVA

TABLE 2: ANOVA for Hamstrings flexibility.

Groups
Sum of
Squares

df
Mean
 Square

   F    Sig

Between  Groups

Within Groups

Total 

1018.400

413.700

1432.100

2

87

89

509.200

4.755

107.083 .000

GRAPH

RESULT

From the above table and Graph we have arrived a 
highly significant difference (P<0.05) by using Analysis of 
variance with one way classification. So we conclude that 

the group which has high mean difference is the best. 

 DISCUSSION       

In this study 90 subjects were selected by simple 
random sampling technique. The aim of the study  was 
to analyze the best method of increasing the flexibility 
of muscle. Studies support PNF stretching in improving 
flexibility.

Moore. M.A, Hutton. RS suggested that the neurology 
contribution associated with various PNF stretching 
techniques are contradictory17 .  The study intended in 
analyzing the best type of PNF stretching in improving 
flexibility. The subjects were allotted for each group and 
the PNF techniques Hold – Relax, Agonist contraction, 
Hold-relax with agonist contraction techniques were given 
for the three groups respectively. After that the post test 
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values were measured and documented. The data was 
analyzed using the methods of inferential and differential 
statistics.  The arithmetic mean was calculated. The mean 
calculated for the Hold – relax group was 21.100, for the 
Agonist contraction  group the mean was 17.700,  and 
the mean for Hold – Relax with Agonist contraction was 
25.9000. 

It was found that the mean calculated for Hold – Relax 
with Agonist Contraction was higher (25.9000) than the 
Hold-relax group and Agonist contraction group. 

By using analysis of Variance with one way 
classification, we arrived at a highly significant value (ie.) 
p=0.000,  < 0.5  at 95٪ confidence interval. 

 Chuck Hanson10 stated that Hold –Relax technique 
increases the flexibility of hamstring by Autogenic 
inhibition. 

Jami L, Etnyre BR suggested that autogenic inhibition 
of the stretched muscles increased range of motion.18

Knott & Voss defined autogenic inhibition as the 
inhibition of the Golgi Tendon Organ. 

The inhibition diminishes muscle activity and there 
by relaxed the stretched muscle.  Short time of increased 
hamstring flexibility may be due to Visco elasticity, thixo 
tropicity and neural properties of muscle-tendon unit.19

Taylor. DC, Dalton. JD stated that musculo-tendinous 
units function in a visco elasticity manner and therefore 
said to have properties of stress relaxation.20 

Stromberg DD stated that creep is seen by lengthening 
the muscle tissue due to an applied fixed load. Therefore  
the  temporary improvement of Hamstring flexibility may 
be due to the changes in the elastic region caused by the 
single session of stretching of Hold – Relax.21 However  
Taniaawas

Stated that the effect of flexibility was only temporary, 
if stretching was not continued.22 

 The other reason for the improvement of hamstring 
flexibility may be due to the thixotropic property of the 
tissue that is the ability of the tissue to become more liquid 
after motion and return to a stiff, gel state at rest,(Walsh 
EG, Lakie M) increasing the number of stable bonds 
between actin and myosin filaments when the muscle is at 
rest, increasing the stiffness.23

Lakie M, Hagbarth KE stated that muscle becomes 
more fluidlike by breaking the bonds on motion.24

Lori thein Brody stated that Agonist contraction relaxes 
the muscle by reciprocal inhibition. It is also because of the 
thixotropic property, creep phenomena etc the  flexibility 
of the hamstring muscle is increased.

Hold –relax with agonist contraction increases the 
extensibility of hamstring due to its thixotropicity, creep 
phenomena etc. It also relaxes the muscle by reciprocal and 
autogenic inhibition and therby increases the flexibility of 
hamstring muscle. From the mean calculated it has been 
found that Hold-Relax with Agonist contraction is very 
much effective in increasing the flexibility of Hamstring 
muscle followed by Hold-relax group and then by Agonist 
contraction.

  CONCLUSION 

30 subjects were made to perform three different PNF 
stretching techniques, Hold –Relax, Agonist contraction 
and Hold- Relax with Agonist contraction. From the mean 
values we conclude that the Hold – Relax with Agonist 
Contraction group has the highest value followed by the        
Hold -Relax group and then the Agonist Contraction group, 
which means that Hold –Relax with Agonist Contraction is 
much effective in increasing the extensibility of hamstring 
than the other groups. Hence Hold – Relax with Agonist 
Contraction method of PNF stretching can be used by 
Athletes and Sports Physiotherapists to improve hamstring 
flexibility and there by improve the performance and also 
prevent injuries.
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ABSTRACT

Introduction: The purpose of the study is to find out the outcome of head injury patients with different 
severity over the period of time. Method:  Overall 267 head injury patients admitted in the Medanta Institute 
of Neurosciences were included for the study. Out of these patients, 29 (10.8%) patients died during the 
hospital stay.  We could follow up only 191 patients (80.25%) over the period of one year and found that 
20 patients (10.47%) died after their discharge due to unknown reasons. Excluding the patients died, a total 
of 218 patients were categorized into mild, moderate and severe head injury based on their GCS at the 
time of admission – 68 (31.2%)severe head injury patients, 27 (12.4%)moderate head injury patients, 123 
(56.4%) mild head injury patients. The patients were analyzed for their improvement during their hospital 
stay with respect to Modified Rankin Scale and Barthel Functional Index and the patients were followed up 
in one year.  Results:   The results revealed that significant number of patients moved to mild GCS category 
(87.2%) irrespective of admission GCS status (Chi square = 43.90, p value = 0.00).  There is significant 
improvement in condition of the patient with respect to modified rankin scale in all the 3 groups from 
admission to discharge and from discharge to follow up.  At one year follow up, 58 patients (30.4%) had no 
signs and symptoms of disease (mRS – 0), 82 patients (42.9%) has some symptoms but no disability (mRS 
- 1), 17 patients (8.9%) had mild disability (mRS - 2), 5 patients (2.6%) had moderate disability (mRS -3) 
and 9 patients (4.7%) had severe disability (mRS-4, mRS-5).  At one year follow up, 142 (76%) patients 
were completely independent (Barthel – 100), 15 patients (8%) were more than 80% independent (Barthel 
>80<100), 14 patients (16%) need varying amount of assistance and they are dependent.145 (84.8%) 
patients returned to work and 26 (15.2%) patients did not return to work.  Conclusion: The study reveals 
that significant proportion of the patient with head injury became functionally independent as well as they 
returned to work (84%).  
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 INTRODUCTION

Incidence of head injuries/ traumatic brain 
injuris(TBI) is increasing day by day, and this is the 
major cause of morbidity and mortality in developing 
countries.1  This affects not only the family but also 
increases the cost of medical care.  With the advancement 

of newer technology and therapeutic techniques, the 
recovery of head injury patients has been hastened.  The 
purpose of the study is to find out the clinical outcome 
of different category of head injury patients, prevalence 
of major disability among these and their return to work 
status over the period of one year.

REVIEW OF LITERATURE

TBI is a significant public health problem 
worldwide and is predicted to surpass many diseases as 
a major cause of death and disability by the year 2020.3, 

9 There is some data to indicate that the majority of TBI 
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cases (60%) are as a result of RTA, followed by falls 
(20-30%), and violence (10%).4,9 Cost studies from 
high-income countries such as the U.S. which attempt to 
incorporate the lost earnings of injured individuals and 
their caregivers, indicates national expenditures of $56.3 
billion annually related to TBI.4, 8

India and other developing countries face the 
major challenges of prevention, pre-hospital care, and 
rehabilitation in their rapidly changing environments to 
reduce the burden of traumatic brain injuries.2

Return to work following TBI is determined by 
a variety of factors, including the following: patient 
demographics; injury severity; type of rehabilitation 
and work assistance provided; operational definitions 
of work status; and  modes of verifying work status (see 
Cifu et al., 1997).2

The rehabilitation plays a central role in the course 
of patient’s recovery and rehabilitation in patients with 
TBI has been recognized as a subspecialty of neuro 
rehabilitation.6  Survivors of traumatic brain injury can 
have multiple residual impairments and disabilities, 6,7 

however to date there exists a limited body of evidence 
to study the potential implications and patients outcomes 
after TBI rehabilitation measures.6, 8 

The purpose of the study is to find out the clinical 
outcome of different category of head injury patients, 
prevelance of major disability among these and their 
return to work status over the period of one year.

METHODOLOGY

Sampling – Convenient Sampling

A total of 267 head Injury patients admitted under 
the Medanta Institute of Neurosciences, Medanta the 
Medicity Hospital, Gurgaon during the period 2013 
to 2014 were included for the study after getting 
institutional consent form signed and due approval 
from institutional ethics committee.  Comprehensive 
evaluation of the patients was done by the neuro physical 
therapist including but not limited to Glasgow Coma 
Scale, Modified Rankin Scale, and Barthel Functional 
Index.  All patients were provided neuro-rehabilitation 
as per the hospital protocol which includes maintaining 
chest hygience, coma arousal techniques, appropriate 
positioning, limb exercises, mobilization, etc.  Weekly 
group counselling was given to attendants of head injury 

patients to actively participate in neuro-rehabilitation 
during the recovery phase of the patients.  All patients 
were assessed at the time of discharge for their functional 
capacity by barthel index and disability was scored with 
respect to modified rankin scale. Detailed home exercise 
program were given to the patients and attendants of the 
head injury patients at the time of the discharge.  We 
were able to follow up 191 patients telephonically over 
a period of one year to enquire about the patients status 
and barthel functional index as well as modified rankin 
scale were scored based on telephonic interview and 
their return to work status were also recorded. 

Independent Variable:

Head Injury Patients – Severity of Head Injury

Mild Head Injury – GCS 13>15

Moderate Head Injury – GCS 9 <12

Severe Head Injury – GCS<8

Dependent Variable:

Glasgow Coma Scale (GCS)

Barthel Index

Modified Rankin Scale

Return to Work Status

DATA ANALYSIS

Quantitative data were presented in terms of 
means and standard deviation. Categorical data were 
presented as absolute numbers and proportions. Paired 
Student t test were used for comparison at admission Vs. 
discharge, admission Vs. follow-up and discharge Vs. 
follow-up of mRS and Barthel by GCS category. Cross 
tables were generated and chi square test/Fisher Exact 
test were used for testing of associations.  P-value < 0.05 
is considered statistically significant.  SPSS software 
Version 20.0 was used for analysis.

RESULTS

Overall 267 head injury patients admitted in the 
Medanta Institute of Neurosciences were included for 
the study.  Out of these patients, 29  (10.8%) patients 
died during the hospital stay.  We could follow up over 
191 patients (80.2%) over the period of one year and 
found that 20 patients (10.47%) died after their discharge 
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Graph 1: Gender Distribution

GLASGOW COMA SCALE

The results revealed that significant number 
of patients moved to mild GCS category (87.2%) 
irrespective of admission GCS status (Chi square = 
98.87, p value = 0.00). At the time of discharge, 5.5% 
of the patients GCS remained in severe head injury 
category from 31.2% at the time of admission  ( Refer 
to Table 3).  

Table 3: Distribution of Status of GCS at 
admission and discharge, where NA-D = 218.

GCS Adm

GCS Dis. Severe Moderate Mild Total (%)

Severe 10 2 0
12
(5.5)

Moderate 12 4 0
16 
(7.3)

Mild 46 21 123
190 
(87.2)

Total (%)
68
(31.2)

27 
(12.4)

123 
(56.4)

218
(100.0)

Majority of Patients have moved to Mild GCS 
category (87.2%) irrespective of admission GCS status. 
(Chi square = 94.870, p value = 0.000)

MODIFIED RANKIN SCALE

The results revealed that there is significant 
improvement in condition of the patient with respect to 
modified rankin scale in all the 3 groups from admission 
to discharge and from discharge to followup (P<0.05).  
(Graph 2)  Comparison of improvement between three 
groups revealed that there is no significant difference.

due to unknown reasons.   Excluding the patients died,  
a total of 218 patients were categorized into mild, 
moderate and severe head injury based on their GCS at 
the time of admission – 68 (31.2%)severe head injury 
patients, 27 (12.4%)moderate head injury patients, 123 
(56.4%) mild head injury patients. The patients were 
analyzed for their improvement during their hospital 
stay with respect to Modified Rankin Scale and Barthel 
Functional Index.  

Table 1:  Methodological Details of the Study

Total Number of Patients 267

Mortality – in Hospital 29 (10.8%)

Total Number of Patients Discharged Alive 238

Total Number of Patients Followed up 191

Mortality Among Followed up Patients 20 (10.47%)

Patient analyzed Admission - Discharge (A 
– D)* - NA-D

218

Patients analysed Admission - Discharge  
- Followup (A - D – F)** -  NA-D-F

171

Male: Female 196 (89.9%) : 
22 (10.1%)

Age Group: Mean+SD 38.4+16, 

Median Age Group 36

GCS: Admission 11.31+4.30

GCS: Discharge 14.02+2.55

Severity of Head Injury

a. Mild Head Injury (3-8) 123 (56.4%)

b. Moderate Head Injury (9-12) 27 (12.4%)

c. Severe Head Injury (13-15) 68 (31.2%)

Average Length of Stay:  17.46+22.45

Median Length of Stay 8

*Excluding mortality. ** Excludes mortality and 
lost to follow up.

Table 2: Distribution of Age Group.  (NA-D = 
218)

Age Group 
(yrs)

Number of Patients
218

Percentage

≤ 30 79 36.2

31 – 45 79 36.2

46 – 60 37 17.0

> 60 23 10.6
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Graph 2: Modified Rankin Scale at Admission, Discharge and 
Followup

At one year follow up, 58 patients (30.4%) had no 
signs and symptoms of disease (mRS – 0), 82 patients 
(42.9%) has some symptoms but no disability (mRS - 
1), 17 patients (8.9%) had mild disability (mRS - 2), 5 
patients (2.6%) had moderate disability (mRS -3) and 9 
patients (4.7%) had severe disability (mRS-4, mRS-5).  
20 patients (10.5%) died after discharge due to unknown 
reasons (mRS-6)

Barthel Functional Index: 

The results revealed that there is significant 
improvement in condition of the patient with respect 
to Barthel Index in all the 3 groups from admission to 
discharge and from discharge to follow-up (P<0.05).  
(Refer to Table 4)  Comparison of improvement 
between three groups revealed that there is significant 
improvement in severe head injury patients compared to 
mild head injury patients,(p<0.05)  whereas there is no 
significant difference between moderate head injury and 
mild head injury patients. (Refer to Graph 3)

Graph 3: Barthel Functional Index of Admission, Discharge 
and Followup with respect to Mild, Moderate and Severe 
Head Injury  (NA-D = 218, NA-D-F = 171)

At one year follow up, 142 (76%) patients were 
completely independent (Barthel – 100), 15 patients (8%) 
were more than 80% independent (Barthel >80<100), 14 
patients needs varying amount of assistance and they are 
dependent.   20 patients (10.6%) died after discharge.

Graph 4: Mean Improvement in Barthel Index From 
Admission to Discharge and Followup

(NA-D = 218, NA-D-F = 171)

Graph 5:  Return to Work After Head Injury

DISCUSSIONS

Out of 267 head injury patients, 218 head injury 
patients (excluding mortality) were categorized into 
mild, moderate and severe head injury based on their 
GCS at the time of admission.  The patients were 
analyzed for their improvement during their hospital 
stay with respect to Modified Rankin Scale and Barthel 
Functional Index.  Out of these patients, 29  (10.8%) 
patients died during the hospital stay.  We could follow 
up over 191 patients over the period of one year and 
found that 20 patients (10.47%) died after their discharge 
due to unknown reasons.   

MORTALITY

Out of these patients, 29 (10.8%) patients died 
during the hospital stay.  We could follow up over 
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191 patients over the period of one year and found that 
20 patients (10.47%) died after their discharge due to 
unknown reasons.  This could be attributed to the fact 
that our hospital being tertiary care hospital, more 
number of severe head injury gets admitted. The meta-
analysis done by McIntyre A et al11 (2013) to find out 
the mortality rate among older adults (adults > 60 years) 
revealed overall mortality rate of 38.3%.  In the study 
done by Amitabh et al1 (2013), overall mortality in total 
head injury patient was 13% and  according to GCS, 368 
(43.5%) patients of severe head injury patient expired 
while mortality in moderate grade injury was 5.6% and 
100% of mild head injury patients were saved.1  The 
study done by Amit Agrawal revealed that overall TBI 
related mortality during study period was 6.4%.12  

GLASGOW COMA SCALE

The results revealed that significant number 
of patients moved to mild GCS category (87.2%) 
irrespective of admission GCS status (Chi square = 
43.90, p value = 0.00).  This is in accordance to the study 
done by Amit Agarwal et al.10

Modified Rankin Scale:

The results revealed that there is significant 
improvement in condition of the patient with respect to 
modified rankin scale in all the 3 groups from admission 
to discharge and from discharge to followup. 

Barthel Functional Index

The results revealed that there is significant 
improvement in condition of the patient with respect to 
all the 3 groups from admission to discharge and from 
discharge to followup.  The mean barthel score of the 
patients were 27.43+37, 66.26+33, and 94.39+17 at 
the admission, discharge and one year follow up.  The 
results of the study were better when compared to the 
study done by Intiso D. Et al (2011) where the mean 
Barthel scores were 4.0 (SD=5.9), 60.9 (SD=37.5), 63.7 
(SD=35.1) and 67.3 (SD=38.2) (p<0.001) and median 
GOS was 3, 4, 4 and 4 at admission, discharge, 1 year 
and follow-up, respectively, in TBI patients.12   The 
results of our study could also be attributed to the fact 
that the scores of the mortality patients were excluded 
from the study.

Return to Work

When we analyzed the return to work status at one 

year follow up, 145 (84.8%) patients returned to work 
and 26 (15.2%) patients did not return to work.  Ability 
to RTW is strongly related to the severity of the head 
injury, with severe TBI patients being less likely to 
RTW than moderate TBI patients, and moderate TBI 
patients being less likely to RTW in comparison to 
minor TBI patients.

Limitations of the Study:

More detailed evaluation of the patients could 
be done if we could assess the patients in person on 
the followup visit. There could be variations in the 
socioeconomic status of the patient’s family as well as 
the therapy which the patient underwent post discharge, 
which were not considered for analysis.  Also, 
occupation and educational level of the patients could 
have influenced the patient’s recovery.  

CONCLUSION

The study reveals that significant proportion of the 
patient with head injury became functionally independent 
as well as they returned to work (84%).  This could 
be attributed to the advancement in  the therapeutics 
techniques and active participation of family members 
in rehabilitation, though they could be some variation 
in the therapeutics once the patient got discharged 
from hospital.  Moreover, the one year follow up data 
includes only those patients which we could follow up 
and excludes the patients, who have died during the 
hospital and after discharge. Further research can be 
done to analyse the cognition and emotional status of the 
patients after head injury.  
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ABSTRACT

Muscular flexibility is an important aspect of normal human function. The term flexibility and muscle length 
are often synonymously used when referring to the ability of any muscle to be lengthened up to the end 
range. The purpose of the present cross-sectional descriptive study was to compare the Hamstring muscle 
length between children and adults in various age groups and gender, measured by three clinical tests i.e., 
straight leg raise test, popliteal angle, and Active knee extension test. Total 180 subjects participated in the 
study with 77 males and 103 females. All participants were equally distributed in to one of the six age groups 
formed with interval of 05 years. The data was analysed using Microsoft excel methods. All three tests i.e., 
passive straight leg raise test, popliteal angle, and Active knee extension test (right and left) for both genders 
were not statistically significant indicating that  length of hamstring muscle was not different between both 
genders. First two tests between age groups (11-40 years) were not statistically significant except last was 
statistically significant (p 0.011and p 0.052 respectively) different between age groups.

 Keywords: Flexibility, muscle length, popliteal angle, knee extension
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INTRODUCTION

Muscular flexibility is an important aspect of normal 
human function. Limited flexibility has been shown to 
predispose a person to several musculoskeletal overuse 
injuries and significantly affect a person’s level of 
function. Muscular tightness is frequently postulated as 
an intrinsic risk factor for the development of a muscle 
injury.1 The term flexibility and muscle length are often 
synonymously used when referring to the ability of any 
muscle to be lengthened up to the end range. The lack 
of mobility, which is not apparent as an alignment fault 
but which is detected in tests for flexibility and muscle 
length, may be the more significant factor. Range of 
motion at each joint is dependent upon the individual 
joints but varies between each person.2, 3, 4, 5

Different types of flexibility5 are dynamic flexibility 
or kinetic flexibility, static - active flexibility and 
static - passive flexibility. Various factors6 influence 

an individual’s flexibility and are of two type’s i.e. 
external factors are age, gender, temperature and 
exercise history; and internal factors are type of joint 
(ball and socket, hinge, condyloid); type of movement 
(flexion- extension, rotation, abduction- adduction etc.); 
elasticity of muscle tissue, tendon, ligaments, skin, and 
deep connective tissue such as fascia and tendon e.g.,  
proprioceptors 

The hamstrings comprise three large muscles, 
namely semitendinosus, semimembranosus and biceps 
femoris which originate from the ischial tuberosity. 
They are located in the posterior compartment of the 
thigh and span the hip and knee joints. Hence, they are 
extensors of the hip and flexors of the knee7. This group 
perform an important role in the antero-posterior pelvic 
tilt, indirectly affecting lumbar lordosis. Poor hamstring 
flexibility has been associated with postural deviations, 
gait limitations, increased risk of falls, and susceptibility 
to musculoskeletal injuries. Moreover, among young 
people a good flexibility in the hips seems to contribute 
to the decrease of the risk of low back pain and neck 
tension.4 The proposed etiology includes insufficient 
flexibility, strength impairment or imbalance, and 
dyssynergic contraction that can place excessive strain 
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on the hamstring muscles.1

Inability to achieve greater than 160° of knee 
extension with hip at 90° of flexion is considered as 
hamstring tightness.8 The term has also been used to 
denote a slight to moderate decrease in muscle length; 
usually the movement in the direction of the elongating 
muscle is limited.7 Several tests are clinically used to 
assess Hamstring muscle flexibility, among them the 
Sit-and-Reach, active or passive extension of the knee, 
Straight Leg Raise Test (SLR). 9, 10

Physical therapist could expect Hamstring muscle 
length (HML) to vary between men and women, with 
women having greater HML than men. Furthermore, 
a clinician could reason that Hamstring muscle length 
would diminish with an increase in age.11 Measurement 
of the popliteal angle is used to assess hamstring 
contracture in children using a 360 degrees goniometer; 
the popliteal angle was measured with the hip held 
at 90 degrees flexion to indicate hamstring muscle 
tightness.12

None of the investigators to the best of our knowledge 
statistically compared Hamstring muscle length between 
children and adults. Therefore the purpose of the present 
study was to compare the Hamstring muscle length 
between children and adults in various age groups and 
gender, measured by 3 clinical tests {straight leg raise 
test (SLRT), popliteal angle (PA), Active knee extension 
test (AKET)}.

MATERIAL & METHOD

Study design: Cross-sectional descriptive study

Sampling: Participants were selected from the 
population using convenient sampling.

Inclusion criteria: School children, age groups 
from 11- 15years; Adult age groups from 16-40 years; 
Individual with BMI between 18.5 to 25 kg/m2; both 
genders; willingness to participate in the study.

Exclusion criteria: Pregnant women; subjects with 
health problems such as contracture, history of LBP, 
history of surgery of low back and hip; history of 
neurological and musculoskeletal problems of hip and 
knee joint.

Materials: Universal goniometer, standard weighing 
machine, measure tape, stabilization belt, cross bar, 

strap, pen, paper.

Tests were done in secured place so that fear of fall 
during tests was prevented. The children and adults were 
exposed to above thigh, shoes and socks were removed 
before conducting tests to measure the hamstring length 
in the various age groups. Each subject completed 3 
timed active knee extension test on right and left lower 
limb followed by straight leg raise test and popliteal 
angle on right and left lower limb.

1) Measurement of Active Knee Extension (AKE) 
Test1

The subject is in supine lying. The hip and knee of 
the extremity being tested into 90 degree flexion with 
the anterior aspect of thigh in contact with the horizontal 
cross bar at all times to maintain hip in 90 degrees of 
flexion. The lower extremity not being tested and the 
pelvis were strapped down the table using stabilizing 
belt to control any accessory movements. The subjects 
were asked to extend right lower extremity as far as 
possible until a mild stretch sensation was felt. A full 
circle goniometer was used to measure the angle of knee 
flexion. The fulcrum of the goniometer was centred over 
the lateral condyle of the femur with the proximal arm 
secured along the femur using greater trochanter. The 
distal arms were aligned with the lower leg using the 
lateral malleolus.

2) Measurement of Passive Straight Leg Raise 
(PSLR) Test13:

The subject in supine lying with legs extended and 
lower back and sacrum flat on the plinth. If the lower 
back is not flat due to hip flexor shortness a pillow 
placed under the contra lateral leg to flex the hips just 
enough to flatten the back. To maintain the lower back 
and sacral position the contra lateral leg was held firmly 
down against the plinth and strapped with stabilizing 
belt. The opposite leg was then passively flexed at the 
hip joint while maintaining knee extension with the 
foot in a relaxed position. The angle of hip flexion 
was measured to the nearest degree, using a universal 
goniometer. The universal goniometer was centred on 
the greater trochanter of the femur with stationary arm 
aligned along the mid axillary line with the help of 
assistant and movable arm aligned along the shaft of the 
femur.       

3) Measurement of Popliteal Angle (PA)14:
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Hamstring muscle length (popliteal angle) is evaluated by passive knee extension test. The same procedure was 
applied as for the AKE test, but this time the tester’s hand nearest the subjects head maintained the subjects anterior 
thigh against the cross bar of the adjustable hurdle while the testers other hand extended the knee passively . The 
knee joint angle was measured using the universal goniometer to the nearest degree when the subject reported slight 
tension within their hamstring muscle group or when the tester observed the hamstring muscles beginning to extend 
the hip joint.

OBSERVATION AND RESULT

Table 1: Comparisons of PSLRT, PA & AKET between genders

Sex No. Mean Std. Deviation Std. Error Mean
P Value
(Mann Whitney Test)

PSLRT Rt
(Degree)

M 77 84.10 8.938 1.019
0.056

F 103 81.71 9.735 0.959
PSLRT Lt
(Degree)

M 77 77.84 8.161 0.930
0.575

F 103 76.00 11.840 1.167

PA Rt (Degree)
M 77 175.36 7.759 0.884

0.045
F 103 172.64 13.105 1.291

PA Lt
(Degree)

M 77 170.62 6.035 0.688
0.437

F 103 167.77 14.507 1.429

AKET Rt (Degree)
M 77 172.07 7.668 0.874

0.159
F 103 169.36 13.249 1.305

AKET Lt
(Degree)

M 77 167.48 6.054 0.690
0.525

F 103 164.50 14.460 1.425

Table 2: Comparison of PSLRT between the Age Groups

Parameter
Age group
(years)

No. Mean Std. Deviation Std. Error
P value
(Kruskal walis 
test)

PSLRT Rt

(degree)

11-15 30 85.23 9.047 1.652

0.445

16-20 30 81.53 9.954 1.817

21-25 30 81.43 11.184 2.042

26-30 30 83.50 8.003 1.461

31-35 30 82.27 10.086 1.841

36-40 30 82.43 8.307 1.517

Total 180 82.73 9.452 0.704

PSLRT Lt

(degree)

11-15 30 76.00 10.242 1.870

0.378

16-20 30 74.50 9.409 1.718

21-25 30 77.83 13.141 2.399

26-30 30 77.00 7.529 1.375

31-35 30 76.97 11.140 2.034

36-40 30 78.43 10.760 1.964

Total 180 76.79 10.440 0.778
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Table 3: Comparison of PA between the Age Groups

Parameter
Age group
(years)

No. Mean Std. Deviation Std. Error
P value
(Kruskal walis 
test)

PA Rt

(degree)

11- 15 30 178.27 2.982 0.544

0.044

16-20 30 171.87 11.605 2.119
21-25 30 170.00 20.983 3.831
26-30 30 173.83 7.498 1.369
31-35 30 174.47 7.357 1.343
36-40 30 174.40 6.218 1.135
Total 180 173.81 11.192 0.834

PA Lt
(degree)

11-15 30 172.20 5.068 0.925

0.150

16-20 30 167.00 8.859 1.617
21-25 30 166.10 23.568 4.303
26-30 30 168.93 6.400 1.168
31-35 30 168.73 8.229 1.502
36-40 30 170.97 7.228 1.320
Total 180 168.99 11.722 0.874

Table 4: Comparison of AKET between the Age Groups

Parameter
Age group
(years)

No. Mean Std. Deviation Std. Error
P value
(Kruskal walis 
test)

AKET Rt (degree)

11-15 30 175.32 2.548 0.465

0.044

16-20 30 168.03 11.577 2.114

21-25 30 166.58 21.024 3.838

26-30 30 170.66 7.493 1.368

31-35 30 171.31 7.674 1.401

36-40 30 171.22 6.128 1.119

Total 180 170.52 11.260 0.839

AKE Lt
(degree)

11-15 30 169.67 5.061 0.924

0.150

16-20 30 163.89 8.955 1.635

21-25 30 162.43 23.425 4.277

26-30 30 165.62 6.652 1.214

31-35 30 165.47 7.841 1.432

36-40 30 167.55 7.095 1.295

Total 180 165.77 11.700 0.872

DISCUSSION

The present study aimed to compare the hamstring 
muscle length between children and adults. In the present 
study Hamstring muscle length was measured by 3 
clinical tests; AKET, PSLRT and PA. Total 180 subjects 
participated in the study with 77 males and 103 females. 

All participants were equally distributed in to one of the 
six age groups formed with interval of 05 years.

The mean value of PSLRT (Rt) for female and male 
was 81.71° ± 9.735° and 84.10° ± 8.938° respectively. 
PSLRT (Lt) for female and male was 76.00°± 11.840° 
and 77.84° ± 8.161° respectively.  The PSLRT (Rt) and 
(Lt) for both gender was statistically insignificant (p = 
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0.056 and 0.575 respectively) indicating that hamstring 
muscle length was not different (table 2). Similarly 
other two tests i.e. popliteal angle (PA) & active knee 
extension test (AKET) on both sides did not show any 
significant difference between the males and females.

Youdas JW et al.11 they have studied the Influence 
of Gender and Age on Hamstring Muscle Length in 
Healthy Adults to examine the factors of gender and age, 
stratified by 10-year increments, on hamstring muscle 
length (HML) as measured by passive straight-leg raise 
(PSLR) and popliteal angle (PA). Two hundred fourteen 
adults (108 women, 106 men; age range, 20-79 years) 
with no known history of hip or knee joint disease and 
no history of recent hamstring strain participated in the 
study. PSLR (trunk-thigh angle) and PA (thigh-leg angle) 
were estimated with a Goniometer. A 2-way analysis of 
variance (ANOVA) was used to analyse the effects of 2 
The PSLR angle in men (68.5° ± 6.8°) was significantly 
less (P 0.001) than that in women (76.3° ± 9.8°). The PA 
value in men (141.4° ± 8.1°) was significantly less (P 
0.001) than that in women (152° ± 10.6°). No difference 
in HML was found across age groups. These data 
provide physical therapists with typical values of HML 
for men and women over a span of 60 years.

The analysis of variables was studied between 
the different age groups. Only the AKET test showed 
significant difference between the groups’ p value 0.01 
&0.05 on the right and left respectively. (Table 4)

Akinpelu Ao et al.7 they have studied influence 
of age on hamstring tightness in apparently healthy 
Nigerians, Hamstring tightness was measured using the 
active knee extension test (AKET) in 240 apparently 
healthy male and female subjects, aged 5-59 years. 
The subjects were recruited into 6 age groups using the 
purposive sampling technique. Hamstring tightness was 
compared across the age groups using one-way analysis 
of variance (ANOVA). The independent t-test was used 
to compare hamstring tightness on both lower limbs in 
male and female subjects. & resulted Subjects’ mean 
age was 29.63 ± 16.72 years. All subjects had hamstring 
tightness (absolute extension lag) and this increased with 
age up to age group 40-49 years. The male subjects had 
significantly higher hamstring tightness than the females 
in all the age groups and concluded that   hamstring 
tightness increases in apparently healthy Nigerians from 
childhood up to age 40-49 years and it is higher in males 
than females.

Andrew rolls, Keith George et al13 The noticeable 
decrease in hamstring muscle length at the 17–19 years 
age group was unlikely due to excessive or peak growth 
velocity as this normally occurs around the age of 13–14 
years. It could be related to the fact that the subjects in 
the study were in full time football training and so only 
played one sport whereas the other age groups who 
are still at school and therefore potentially play more 
than one sport that may promote greater hamstring 
flexibility.

James w. Youdas et al15 reported that there is a 
general decline in muscle flexibility as people age. It has 
been purported that the decrease in joint range of motion 
and muscle flexibility with aging may be related to age 
associated molecular cross-linking in collagen molecules 
that can possibly alter the mechanical structure of 
collagen at the cellular level. Despite this information, 
Youdas et al. found no difference in Hamstring muscle 
length across age groups in healthy men and women 
whose ages ranged from 20 to 79 years.

CONCLUSION

The PSLRT, PA and AKET (Rt & Lt) for both 
genders were not statistically significant indicating 
that hamstring muscle length was not different between 
both genders. The PSLRT, PA (Rt & Lt) between age  
groups (11-40 years) were not statistically significant 
except  AKET (Rt & Lt) was statistically significant 
(p 0.011and 0.052 respectively) different between age 
groups. Limitations of this study are smaller age groups 
(11-40 years) were taken. Result could differ if larger 
age group were selected for this study.
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ABSTRACT

Background and Purpose: Motor dysfunction is one of the most frequently encountered and therapeutically 
persistent problems after stroke. Therefore, recovery of motor function is a major emphasis in almost all 
rehabilitation efforts for stroke patients. The purpose of this study was to investigate the effect of rhythmic 
auditory stimulation on gait training in post stroke patients.

Design: Experimental Study design.

Method: 30 subjects were allocated to 2 groups of 15 members each. GroupA received Conventional 
physiotherapy alone and Group B received RAS using metronome for gait training along with Conventional 
physiotherapy. The intervention was applied for 3 weeks. The subjects were evaluated for gait velocity 
through ten meter walk (TMW) test  and cadence.

Results: Statistical analysis was done by using SPSS11.5 software. Significant improvements in all main 
outcomes parameters were observed in response to the intervention. Between group analysis showed a 
statistically significant difference in favor of rhythmic auditory stimulationin performance of the Ten Meter 
Walk Test (t = 13.91, P – 0.000) and the Cadence (t = 10.55, P – 0.002).

Conclusion: The present study concluded that, RAS along with Conventional physiotherapy is an effective 
approach to improve gait training in post stroke patients.

Keywords: RAS (rhythmic auditory stimulation), TMW (Ten meter walk test).
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INTRODUCTION

Stroke is a rapidly developing clinical signs of focal 
and global disturbances of cerebral blood function, with 
symptoms lasting 24 hours or longer or leading to death , 
with no apparent cause other than vascular origin(World 
Health organization)1. The worldwide incidence has 
been quoted as 2 per 1000 population per annum, about 
4/1000 in the people aged 45-84 years2.

The prevalence of stroke is higher among Asians 
and in India it is about 250-300/10, 0000 per year3. 

According to”The Trivandrum Stroke Registry” which 
is based on the WHO STEPS Stroke Manual, the crude 
annual incidence per 100 000 for all strokes was 117 for 
the total population (115 for males and 119 for females), 
116 for the urban population, and 119 for the rural 
population4.

Stroke is the leading cause of long term disability 
and handicaps in the industrialized world5.Of those 
patients who survive the acute phase, about 20% to 30% 
are unable to walk, whereas many others have moderate 
to severe walking disability6. These deficits in gait 
performance are not only  due  to  muscle  weakness  but 
also due to complex abnormalities in motor control7.

The post stroke hemiparetic gait is characterized by 
abnormalities with muscle activation pattern, timing, 
grading of muscle activity, muscle tone, joint kinetics and 
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kinematics and posture control. Gait speed, stride length, 
and cadence are reduced and stance duration on the non-
paretic side and double support time are increased relative 
to neurologically healthy individuals7,8. Restoration 
of mobility is critical to successful rehabilitation after 
stroke9.A variety of movement therapy approaches 
are available for retraining motor skill to improve gait 
in patients with hemiplegia. But a vast majority of 
individuals experience persistent problems especially in 
the area of neuro motor functioning even after training. 
So effective and intensive rehabilitation programme is 
necessary to improve gait function

Rhythmic auditory stimulation involves the use 
of rhythmic sensory cueing of the motor system. The 
fast-acting physiological entrainment mechanisms 
between auditory rhythm and motor response serve to 
stabilize and regulate gait patterns9.Rhythmic auditory 
stimulation rehabilitation technique involves highly 
repetitive rhythmically patterned movement training 
that tends to be particularly effective7. It  is an effective 
tool to improve various gait parameters. The parameters 
used in this study were gait velocity and cadence. The 
study is aimed to evaluate the effect of rhythmic auditory 
stimulation (RAS) in gait training following stroke. 

METHODOLOGY 

Source of data: The study was conducted in the 
Department of Physical Therapy Karunya Pain and 
Palliative, Chalakkara, Mahe

Research design: The study was an Experimental 
study, Pretest– post test control group design.

Study method: Thirty subjects were selected based 
on the inclusion criteria. The subjects selected were 
between the age group of 50 years – 65 year, post stroke 
with a duration 2 months to 6 months, as soon as the 
patients completed 5 strides with hand held assistance by 
the therapist, patients of brunnstrom stage 3-4 recovery. 
Male and females were selected equally having left or 
right MCA territory stroke.They were grouped into two 
groups- control group and experimental group (each 
group consisting of 15 subjects) based on convenient 
sampling method. Control group - Subjects in Group 
A (n=15) received gait training by Conventional 
physiotherapy. Experimental group - Subjects in Group 
B (n=15) received gait training with rhythmic auditory 
stimulation using metronome along with Conventional 
physiotherapy.  The study procedures were explained 

to the subjects and consent taken. Before the training 
pre test scores was measured by cadence and ten meter 
walk test

Patients entered the study as soon as they could 
complete 5 strides with hand-held assistance by the 
therapist, i.e. supporting the forearm, wrist and elbow 
at approximately 90 degree elbow flexion on the 
nonparetic side. Hand-held assistance was also given 
to the patient throughout experimental trials and gait 
training time when needed. The study duration was 3 
weeks, with gait training daily for 30 minutes, 5 times 
per week. In group A, patients trained conventional 
physiotherapy and walking with instructions regarding 
speed improvement however without using metronome. 
In group B, patients trained their walking by using a 
metronome in addition to conventional physiotherapy. 
The patients practiced forward walking, side walking 
and backward walking with the help of metronome. 
After an initial cadence assessment during a 1 to 2 min 
warm-up walk, the rhythm frequency was matched to the 
gait cadence for the first quarter of the session. During 
the second and third quarter the rhythm frequency was 
incrementally increased by 5 to 10%, depending on the 
patient’s ability. The last quarter was spent with RAS 
intermittently faded to train for independent carryover 
of improved gait patterns. The conventional treatment 
included range of motion exercises, strengthening 
exercises, spasticity management, balance training, gait 
training.

All the subjects were pre and post tested the day 
before commencing and the day after concluding the 
training. Pre and post test were carried out without 
RAS. The parameters used were gait velocity which 
was measured by using Ten meter walk test (TMW) and 
cadence to find out the number of steps that is taken in 
1 minute. For TMW test the subject was instructed to 
walk a distance of 14 meters (2 meters for accelerating 
initially and the last 2 meters after crossing the 12 meter 
line ). The time needed for walking 10 meter distance is 
measured using a stopwatch.  

FINDINGS

A total of 30 subjects participated in this study. 
They were conveniently assigned to either control group 
or experimental group.The datas were analyzed using 
SPSS 11.5 software. Paired‘t’ test was used to analyzed 
the intra group significance. Independent‘t’ test was 
used to analyzed the inter group significance
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Table 1: Analysis of pre test and post test values of TMW & CADENCE in Group A.

GROUP

MEAN STD. 
DEVIATION

STD. 
ERROR 
MEAN

95% CONFIDENCE 
INTERVAL OF THE 
DIFF.

t df
SIG.
(P VALUE)

LOWER UPPER

TMW

PRE 
TEST 0.4553 0.0552 0.0142

0.115  0.0876 15.859 14 .000POST 
TEST 0.5567 0.0648 0.0167

CADE_
NCE

PRE 
TEST 80.6667 6.8937 1.7799

6.5005 5.0995 17.759 14 .000
POST 
TEST 86.4667 6.9986 1.807

Table shows paired t test of TMW and cadence in group A. The result shows that in TMW, the mean value of pre-
test score is 0.4553 ± 0.0552 ( SD ) and post test score is 0.5567 ± 0.0648 ( SD ). The calculated value of t (15.859) 
is greater than the table value of t for 14 degrees of freedom and 5% level of significance ( 2.145 ), suggesting that 
there is significant difference between the pre-test and post test scores of group A.

For Cadence, the mean value of pre-test score is 80.6667 ± 6.8937 (SD) and post test score is 86.4667 ± 6.9986 
(SD). The calculated value of t (17.759) is greater than the table value of t for 14 degrees of freedom and 5% level 
of significance ( 2.145 ), suggesting that there is significant difference between the pre-test and post test scores of 
group A.

Table 2: Analysis of pre test and post test values of TMW & CADENCE in Group B

GROUP MEAN
STD. 
DEVIATION

STD. 
ERROR 
MEAN

95% CONFIDENCE 
INTERVAL OF THE 
DIFF.       t df

SIG.
(P VALUE)

LOWER UPPER

TMW

PRE 
TEST

.578 .1225 .0316

.455 .364 19.29 14 .000
POST 
TEST

.989 0.1793 .0463

CADE_
NCENCE

PRE 
TEST

93.933 7.2944 1.8834

16.245 12.954 19.03 14 .000POST 
TEST

108.53 8.0610 2.0813

Table shows paired t test of TMW and cadence in group B. The result shows that in TMW, the mean value 
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of pre-test score is 0.578 ± 0.1225  ( SD) and post test 
score is 0.989 ± 0.1793 ( SD ). The calculated value 
of t (19.29) is greater than the table value of t for 14 
degrees of freedom and 5% level of significance (2.145), 
suggesting that there is significant difference between 
the pre-test and post test scores of group B.

For Cadence, the mean value of pre-test score is 
93.933 ± 7.2944 (SD) and post test score is 108.53 ± 
8.061 (SD). The calculated value of t (19.03) is greater 
than the table value of t for 14 degrees of freedom and 
5% level of significance (2.145), suggesting that there is 
significant difference between the pre-test and post test 
scores of group B.

Table 3: Analysis of pre test and post test value difference of TMW & CADENCE in group A and B.

GROUP MEAN
STD. 
DEVIATION

STD. 
ERROR 
MEAN

95% 
CONFIDENCE 
INTERVAL OF 
THE DIFF. MEAN 

DIFF.
SIG.
(P VALUE)

t

LOWER UPPER

TMW

CONTROL 
GROUP

.101
.0247 .0063 .3544 .2634

.308 .000 13.91EXPERIMENTAL 
GROUP .410 .0823 .0212 .3558 .2619

CADE_
NCE

CONTROL 
GROUP 5.800 1.2649 .3266 10.5079 7.0920

8.800 .000 10.55EXPERIMENTAL 
GROUP 14.600 2.9712 .7671 10.5457 7.0542

Table shows the independent t test between group 
A and B for TMW and cadence. The above result shows 
that in TMW, the mean score of the difference of pre 
test and post test values of group A is 0.101 ± 0..0247 
( SD ) and the mean score of the difference of pre test 
and post test values of group B is 0.41 ± 0.0823 ( SD ). 
The calculated value of t (13.91) is greater than the table 
value of t (2.048) for 28 degrees of freedom and 5% 
level of confidence, suggesting that there is significant 
difference of the post test values of group A and 
group B.

For  Cadence, the mean score of the difference of 
pre test and post test values of group A is 5.8 ± 1.2649 ( 
SD ) and the mean score of the difference of pre test and 
post test values of group B is 14.6 ± 2.9712      ( SD ). 
The calculated value of t (10.55) is greater than the table 
value of     t (2.048) for 28 degrees of freedom and 5% 
level of confidence, suggesting that there is significant 
difference of the post test values of group A and 

group B.

DISCUSSION

This study was an experimental approach to find the 
effectiveness of rhythmic auditory stimulation on gait 
training in post stroke patients. The age of the subjects 
was almost identical in both group A and group B with 
mean age of 57.86 and 57.33 respectively. The duration 
of the condition was 2-6 months after onset.9 males and 
6 females were in group A and 8 males and7 females 
were in group B. All the subjects were evaluated using 
neurological evaluation tools and selected for the study.

Both groups were assessed on the first day and the 
last day of the treatment. The tools taken to measure 
the outcome were ‘ten meter walk test’ and ‘cadence’. 
TMWT was taken to assess the velocity and was found 
to be valid and reliable (Dean CM, George D). Cadence 
has also been shown to be valid and reliable (Yang YR 
and Richard W Bohannon)
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The group A was given conventional physiotherapy 
and gait training (without using rhythmic auditory 
stimulation). Rhythmic auditory stimulation was 
additionally given to group B during gait training while 
rest of the treatment was same. A thrice week treatment 
programme was administered to both the groups

Rhythm is an innate property of the brain’s 
activity.Body movements influence the development 
of rhythm, and evidence from rehabilitation point of 
view shows that the effect of rhythm helps in restoring 
movement, i.e. a full cycle of movement/rhythm 
interactions 10,11. The auditory and motor systems have a 
rich connectivity across a variety of cortical, subcortical, 
and spinal levels. The auditory system—a fast and 
precise processor—projects into motor structures in the 
brain, creating entrainment between the rhythmic signal 
and the motor response12. Rhythmic activity inspires 
spontaneous growth of new neural circuits in the brain, 
improving physiological function like motor execution 
and cognitive function including memory and learning 13. 
Rehabilitative procedure that involves highly repetitive, 
rhythmically patterned movement training tends to be 
particularly effective, possibly by facilitating long term 
potentiation in sensorimotor cortex as a mechanism 
for motor learning7.Monotonic rhythmic cues, such 
as finger tapping or listening to the metronome have a 
bilateral effect on brain activation 14.

During the first week and months of recovery after 
stroke, the brain can undergo dramatic plastic changes 
that can be further enhanced by stimulation provided 
by the environment15.This study suggests that rhythmic 
auditory stimulation for gait training in post stroke 
patients leads to significant functional gains. This 
method appears simple and so it will be a very useful 
training method for stroke patients.

LIMITATION

The study was conducted for a short duration ie, 
only for 3 weeks. Thus the results only show the short 
term effects of the interventions. Limited parameters of 
outcome measurements were used.

All measurements were taken by the researcher 
herself and no blinding of procedures were done, hence 
bias can be expected. Influence of drug, nutritional 
factors and climate could not be controlled

CONCLUSION

The study was aimed to evaluate the effect of 
rhythmic auditory stimulation (RAS) in gait training 
following stroke. The results show that there is a 
statistically significant improvement within both 
groups after 3 weeks of treatment. So it is concluded 
that Rhythmic Auditory Stimulation along with 
Conventional physiotherapy is more effective than 
Conventional physiotherapy alone in improving gait in 
post stroke patients.
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ABSTRACT

 Myofascial Trigger point is claimed to be a common source of musculoskeletal pain in people presenting 
to manual therapists for treatment. A multitude of physical therapy interventions have been purposed to be 
effective in the management of patients presenting to physical therapists with Myofascial trigger point in 
Upper Trapezius. The purpose of this case series is to describe the outcomes of consecutive series of patients 
with trigger points who were managed with the use of manual physical therapy and home exercises.

Case Description: 15 patients with Myofascial trigger points were studied (Mean age 22.533). They 
were treated with the standardized approach including Manual therapy in which Myofascial release of 
Upper Trapezius was given followed by Positional release technique and home exercise programme which 
included stretching exercise of Upper Trapezius was given to the patient. At the initial evaluation all patients 
were asked to rate their pain on a 10 point Visual Analogue Scale (VAS). Neck disability Index (NDI) and 
ROM of cervical lateral flexion and contra lateral rotation were measured. All the patients again completed 
the outcome measures at the time of discharge from therapy after 4 weeks.

Outcome- 13 of 15 patients (86.6%) demonstrated a clinically meaningful improvement in pain, function 
and neck ROM. Our data results suggest that combination of different manual therapy approaches produce 
significant improvement in patients with Myofascial trigger point in Upper Trapezius.

Keywords-Myofascial Release, Positional Release, Stretching. 
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INTRODUCTION

Myofascial Trigger point has been clinically 
described as discrete area of muscle tenderness 
presenting in taut band of skeletal muscle. Trigger 
point are common sites for chronic and acute pain even 
in patient with unidentifiable pain. Trigger point are 
spots along a taut band of muscle identified by their 
location(s), there hyper mobility and local and referred 
pain they produce1. Trigger point can arise virtually in 
any muscle group. However the most common sites 
are muscles involoved in maintaining posture- Levator 
Scapula, Upper Trapezius, Sternocleid omastoid, 
Scalene and Quadrates Lumborum2. 

Muscle pain can be attributed to a Myofascial 
pain disorder. Epidemiological studies suggest 
that Myofascial pain syndrome which includes the 
presence of Myofascial trigger points is an important 
musculoskeletal dysfunction and is considered one of 
the main causes of headache and neck pain. 

A multitude of Physical Therapy interventions 
have been proposed to be effective in the management 
of patients with Myofascial trigger point including 
– ischemic compression, spray, stretch, Ultrasound 
therapy and Needing Therapies. However outcome 
studies using consistent treatment approaches on well 
defined samples of patients are lacking. The purpose 
of the study is to describe the short term effects on 
the outcome for a series of patients with trigger points 
who were treated with physiotherapy management 
programme which included manual physical therapy 
intervention3.
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METHODOLOGY

The study was conducted in the Physiotherapy OPD 
of SGT Hospital. Informed consent was taken from all 
the participants included in the study. Patient suffering 
from neck pain were included in the study. They were 
carefully examined in order to obtain information 
about general health. The inclusion and exclusion 
criteria were- both males and females between the age 
group of 20 to 30 years were selected, patients having 
active trigger point in the upper fiber of trapezius 
muscle, local or referred persistent pain for at least 6 
months. The diagnosis of trigger point was based on 
the criteria described by Travell and Simons. Subjects 
with following conditions were excluded from the study 
( verified by Physiotherapist) – presence of fibromyalgia 
syndrome (American college of Rheumatic criteria), 
systemic disease or therapeutic interventions for 
physical myofascial pain with in past month before 
study, those taking myofascial trigger points  injection 
or physical medicine in year proceeding the study, 
having history of acute trauma infectious joints/ muscle 
disease , infection4. 

EXAMINATION

The sample consisted of 15 Subjects 6 males and 9 
females with mean age of 22.533 (SD 0.51640 years) 
and mean BMI 16.7533 kg per meter2, SD (0.63456).

Patients completed a variety of self reporting 
measures, followed by a detailed history and physical 
examination performed by Physical therapist.

The standardized history consisted of age, gender, 
BMI, medical history, location (with the use of body 
diagram) duration and nature of symptoms, relieving 
and aggravating activities, prior episodes, occupation 
and leisure activity.

Data was collected at the base line which included 
Neck Disability Index (NDI), Visual Analogue Scale 
(VAS) and cervical contra lateral rotation ROM. 

INTERVENTION

All patients in the case series were given 
Physiotherapy treatment for 4 weeks for 30 minutes. All 
intervention was provided in standardized order listed 
below.

Hot packs was given in all the patients for 15 

minutes over trapezius muscle .

MYOFASCIAL RELEASE

The subjects were placed supine and the therapist 
stood behind the subject head, sliding left hand under 
patients head and placing index finger at the upper 
trapezium. Using thumb of right hand, stretch diagonally 
downward on neck portion of Upper Trapezius. Hold, 
wait for release and stretch neck portion again without 
breaking contact, stretch down and slightly out following 
the curve of muscle fiber, hold, wait for release and 
stretch again. moving thumb for release and stretch 
again. Moving thumb farther down the shoulder portion 
of upper trapezium and release the release sequence until 
entire Upper Trapezius has been released with patient 
head in midline5.

POSITIONAL RELEASE TECHNIQUE 
(PRT)6

The treatment was conducted with application of 
positional release technique in point(s) of tension in 
Upper Trapezius by palpation. The muscle was placed 
in a position of comfort and maintained by reduction 
of tension and monitored by a gentle touch on these 
points. 

Patients were instructed to follow a stretching and 
strengthening programme at home. Recent guidelines 
and reviews have supported use of exercise to decrease 
pain and improve function in patient population with 
neck pain.

All patients completed NDI, VAS and Neck Range 
of Motion (Contra lateral Rotation) at the final physical 
therapy session after 4 weeks.

 OUTCOMES

A total of 21 patients were referred to physical 
therapy were screened for eligibility criteria. Seventeen 
patients satisfied the eligibility requirements and were 
included in this case series. Out of 17 patients 2 patients 
did not satisfy the diagnostic criteria described by 
Travell and Simons during the physical examination 

So in total 15 patients participated in the study. 
Demographic detail of the patients is shown in Table1.
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Table1-Demographic Details of the patients

Patients  Age Gender Duration of 
Symptoms

1 22 F 6
2 23 M 7
3 22 M 6
4 23 M 6
5 23 F 8
6 22 F 9
7 22 M 6
8 23 M 6
9 22 M 7
10 22 M 8
11 23 F 7
12 23 F 6
13 22 F 6
14 23 M 9
15 23 M 8

RESULT

Mean Age and duration of symptoms

The mean age of the group was 22.533. SD(.51640 ) 
and the mean duration of symptoms was 7 weeks.

Mean Age and Mean BMI

This study was done on 15 Subjects. The Mean value 
± Standard deviation of age for subjects in group was 
22.533±.51640. The Mean value ± Standard deviation 
of Body Mass Index (BMI) for Subjects in Group was 
16.7533±.63456 (Table 2). 

Table 2-Mean Age &BMI of Subjects

Group A

Mean Age 22.533±.51640

Mean BMI 16.7533±.63456

Visual analogue Scale (VAS)

At the time of final physical therapy session, a 
significant improvement was seen in the VAS score of 
all the patients with a p value of 0.001 (Table 3).

Table 3-VAS

VAS Score t value P value

Mean PRE 3.533±.51640 31.000 0.001**

Mean POST 1.4667±.51640

**-Highly Significant

 NECK DISABILITY INDEX

The neck disability showed a significant 
improvement with p value of 0.04. (Table 4) 

TABLE 4-NDI

NDI t value P value

Mean PRE 20.8667±1.55226 41.000 0.044**

Mean POST 6.4000±.50640

**-Highly Significant

NECK RANGE OF MOTION (CONTRA 
LATERAL ROTATION)

Neck contra lateral ROM Rotation showed a 
significant improvement in all patients with a p value of 
0.01 at the end of the session (Table 5)

Table 5- ROM of neck rotation

ROM neck rotation t value P value

Mean 
PRE 52.000±5.60612

-25.947 0.020**

Mean 
POST 82.666±2.58199

DISCUSSION

Trigger points play a basic roll in many chronic pain 
syndromes. According to Haredr et,al. trigger point are 
associated with end plate disorder and increase release 
of acetylcholine, which result in local ischemia and 
sensitization of nociceptors7. An increased release of 
inflammatory chemical substances such as histamine, 
prostaglandins, bradykinin and serotonin is observed 
at the trigger point site. The substances can affect 
the membrane of polymodel nocioceptive receptors 
and cause peripheral sensitization , causing central 
sensitization and chronic pain8. 

The purpose of our case series was to describe 
the outcomes in homogenous group of patients with, 
myofascial trigger point in the upper trapezius who 
underwent a standardized physical therapy regimen. The 
present study demonstrated that.  A) The application of 
the Myofascial release and Positional Release Technique 
promote a decrease in pain and muscle tension in the 
upper trapezius, confirming that manual therapy seems 
to relieve the muscle spasm and restore the appropriate 
painless movement and tissue flexibility.



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      70                 71     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

B) The relaxation of tensioned muscle fiber 
promotes normalization of local vascularization and 
decrease pain, caused by ischemia. This can have an 
indirect effect on the removal of chemical mediators of 
inflammation9. 

Reduction in myofascial trigger point tenderness 
after the application of positional release technique could 
be due to the manual contact component of the treatment 
and also due to the change in trigger point sensitivity10. 
This technique involves passive body positioning, which 
is claimed to elicit immediate and prolonged reduction 
in tenderness at the trigger point and to reduce pain11. 

Positional Release Technique relies on precise 
positioning of dysfunction tissue in ways that allow a 
spontaneous response that release or reduce excessive 
tension and / or spasm. The mechanism  are thought to 
result from spindle re-setting, reduction in nocioceptive 
sensitivity and circulatory enhancement12. 

Kerry and George concluded that the application 
of positional release technique may be effective in 
producing reduction of joint hypo mobility. When 
the muscles crossing joint become hypertonic or 
tight, the result is hypo mobility by using positional 
release technique the affected muscle and fascial tissue 
relaxed. Clinically it has been found that the first or 
neuromuscular phase of the positional release technique 
treatment last approximately 90 seconds for general 
orthopaedic  patient and 3 minutes for neurologic patient. 
Positional Release Technique effect in appropriate 
proprioceptive activity during this phase, thus helping 
to normalize tone and set the normal length tension 
relationship in the muscle. This result in the elongation 
of the involved muscle fibres to their  normal state and 
subsequently increases the ROM13. Range of motion, 
segmentally and globally is largely dependent on the 
state of  balance of the muscles that cross the involved 
joint and restriction of motion may be directly attributed 
to abnormalities in the muscle tone and activity of this 
system. Based on this explanation for increase range of 
motion due to positional release technique on trapezius 
muscle that have myofascial trigger point tends to 
normalize the muscle tone thus lengthen the sarcomere 
and subsequently permit more free movement and 
increasing range of motion in the neck.  

CONCLUSION

In this case series 86% ( 13 out of 15 ) patients 

with Myofascial trigger point in Upper Trapezius 
treated with multimodal treatment approach of physical 
therapy intervention which included myofascial release, 
positional release and stretching program exhibited 
reduce pain (on NPRS), improved ROM (cervical contra 
lateral rotation) and improved function (on NDI ) at the 
end of treatment session. Although cause and effect 
relationship cannot be supported with our case series, 
this report allows for initial hypothesis development 
that the approach may have clinical merit. Further study 
in the form of well designd, randomized clinical trials 
should be performed to evaluate the effectiveness of this 
approach in patients with Myofascial trigger point in 
upper trapezius.

Limitations: No follow up was done in the study 
and the sample size was small.
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Clinical Implication: Most patient who present 
with neck pain have trigger points in Upper Trapezius  
and it is more prevalent among lower socio economic 
status groups, computer operators physically demanding 
work which influence the soft tissue in cervical region. 
The standardized Physiotherapy intervention can be used 
for treatment of trigger point as statically significant 
improvement was seen. 
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ABSTRACT

Background: Lungs are required for normal breathing of an infant but in preterm infants because of 
immaturity of lungs there is less surfactant production and accumulation of secretions which causes 
respiratory distress syndrome. Techniques like chest physiotherapy and vojta therapy have been used 
to reduce pulmonary secretions in preterm infants but vojta therapy is not been used widely in India in 
neonatal intensive care units.  Therefore the objective of the present study was to identify the effect of chest 
physiotherapy and vojta therapy both phase 1 and 2 on saturation of peripheral oxygen (SPO2).

Method: 60 non-ventilated preterm infants admitted in neonatal intensive care unit were recruited 
and randomized into 2 groups. A 6 day intervention of chest physiotherapy to control group and chest 
physiotherapy along with vojta therapy to experimental group was given thrice a day with each therapeutic 
session of 30 minutes. An interval of 2 hours was given between each session. Assessment was done 
comparing the readings of SPO2 with day 1 and days 6 immediately post intervention. Also readings at 
interval of 5 minutes, 15 minutes and 25 minutes were recorded and compared through pulse oximeter.

Results:  Result showed significant improvement on SPO2 in both the groups (p<0.001). Short term and 
long term effects were noticed in both groups with both treatment protocols.

Keywords:  Preterm Infants, Respiratory Distress Syndrome, Chest Physiotherapy, Vojta Therapy     
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INTRODUCTION

Preterm or premature refers to those infants who 
are born before the completion of 37 weeks or 280 days 
of normal gestation period. Premature infants have to 
face number of health issues due to structurally and 
functionally ill-developed internal organs1. Respiratory 
Distress Syndrome which is also termed as hyaline 
membrane disease is the most common complication 
of preterm infants. RDS is caused due to inadequate 
production of pulmonary surfactant2, 3. 

Chest percussion technique includes tenting and 
vibrations were used in infants and preterms for removal 
of secretions. In infants chest percussions could be done 
with the help of facemask, medicine pot or stethoscope 
bell. Chest percussions are applied over anterior and 
posterior aspect of chest excluding the area of sternum 
in front and scapula at back. Percussion makes thick 
secretions loose so that it could be expelled out easily 
through coughing and huffing, in case of infants these 
secretions are removed through suctioning. Chest 
vibrations are easily tolerated by preterm infants. 
Vibrations are applied over chest wall, using 2-3 
finger tips. Vibrations causes underlying molecules 
to vibrate rapidly these vibrations are then transmit to 
other molecules and similarly to the secretions, causing 
secretions to get loose and move from bronchioles and 
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bronchi to trachea.

Vojta Therapy is a approach in which an external 
stimulus is given in the form of digito-pressure on pre-
defined zone of body for activation of CNS. Vojta therapy 
is divided into two approaches, reflex rolling and reflex 
creeping. Vojta therapy strengthens neck, abdominal 
and back muscles through tactile stimulations, which 
help in development of normal breathing pattern and 
respiration as well which could help high risk infants 
to develop normal effortless breathing and therefore can 
increase saturation of oxygen in blood4.

Low socioeconomic countries have high number 
of preterm birth and so they also have high number 
of cases regarding respiratory distress syndrome5. 
As most of people in low economic countries were 
not able to get their infant a high class treatment so 
adequate knowledge of cost-effective treatments like 
vojta therapy and chest physiotherapy can save many 
precious lives1,4. In India also major group of population 
do not have access to specialized medical facilities, so 
advances in physiotherapy treatment techniques can 
help the premature infants to avoid complications and to 
enhance the quality of life.     

MATERIALS AND METHOD

In the present study, 63 non-ventilated preterm 
infants with respiratory distress syndrome we recruited 
basis of clinical and radiological investigations which 
were carried out by a pediatrician. Preterm infants having 
gestational age between 33-37 weeks with symptoms of 
R.D.S, saturation of peripheral oxygen (SPO2) more 
than 85%, birth weight > 1000gms, parental consent 
were included in study. Preterm having gestational age 
less than 33 weeks and more than 37 weeks, birth weight 
less than 1000gms, infants with any type of infection, 
genetical or birth defects were excluded from study. 

This was single blinded randomized controlled 
trial to evaluate the change on SPO2 after intervention 
session of chest physiotherapy and vojta therapy on 
experimental and control group. Total 63 male and 
female non-ventilated stable preterm infants having 
gestational age between 33 to 36 weeks were recruited 
according to inclusion and exclusion criteria for study, 
out of which 3 infants were excluded from study. 
The study was conducted in NICU of Deep Hospital, 
Ludhiana, Punjab. 

A brief introduction was given to parents and 
their consent was taken prior to inclusion of infants in 
study.  Demographic data of each participating infant 
was collected, which includes detail of gestational age, 
birth weight, heart rate, respiratory rate and APGAR 
score. Hewlett Packard model pulse oximeter was 
used as outcome measure to evaluate the changes of 
SPO2 during treatment session. Total 60 participates 
were randomly divided into two groups, Control Group 
and Experimental Group. In Control group active 
chest physiotherapy was given, which includes chest 
percussions and vibrations for 20mins, thrice a day. 
Experimental group received vojta therapy phase 1 
and 2 along with chest physiotherapy (percussions and 
vibrations) for 30mins, thrice a day. 

In Control group tenting method of chest percussion 
was used. A thin and sterile layer of cotton pad was 
placed over lungs to avoid any injury to preterm during 
tenting. Vibrations were also given manually with 2nd

and 3rd phalanges over lungs. In Experimental group 
vojta therapy phase 1, reflex rolling was given. In reflex 
rolling infant was placed in supine lying with arms and 
legs freely resting on surface and head was rotated 
towards therapist. At level of 4 and 5 rib caudo-cephalic 
digito-pressure was given to rotate the infant to attain 
side lying position while head was restricted during 
procedure by therapist. 2 stimulations were given at right 
side and 2 stimulations were given at left side of chest 
(total 4 stimulations). In vojta therapy phase 2, reflex 
creeping was done with infant in prone lying. Head was 
rotated away from therapist and rotation was restricted. 
Face side arm was semi flexed and stimulation was 
given at lateral epicondyle of elbow and radial styloid 
process. At nape head side, leg is flexed and stimulated 
at the level of lateral melleoli. Face side leg is kept free 
to do movements as no stimulation is given to it. Phase 2 
reflex creeping was end when infant start doing crawling 
movements. 

Procedure was repeated both right and left side of 
infant’s body. After completion of vojta therapy, chest 
physiotherapy was given, same as Control Group.  
6 days intervention was given to both control and 
experimental groups thrice a day with each therapeutic 
session of 30 minute. An interval of 2 hours was given 
between each session. Readings of SPO2 was taken on 
day 1 and day 6. Pre intervention reading was noted on 
day 1 post intervention readings were taken on day 1 
and day 6 immediately and at interval of 5 minutes, 15 
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minutes and 25 minutes. 

Figure 1: Tenting (Percussions)   Figure 2:  Chest Vibrations

Figure 3: Vojta Reflex       Figure 4: Vojta Reflex Creeping
Rolling        

FINDINGS 

Statistical analysis was done by using SPSS 16 
software. Un-paired t-test was used as parameter to 
find significant result between the groups. Paired t-
test was used to find significant result within in the 
groups. Neonates who participated in study had mean 
gestational age in weeks, 34.81+1.08 for Control Group 
and 34.81+ 1.08 for Experimental Group. Mean weight 
for Control Group was 1.66+0.30 and for Experimental 
Group was 1.66+0.28. Homogencity is maintained in 
both the groups as demographic data did not show any 
significant difference. 

Table 1: Demographic Data of Participants 

      Groups                                                                    

                              Control                                    Experimental

Male                           20                                                19
Female                        10                                                 1
Gestational age     34.46+1.08                                34.81+1.08
(weeks) 
Weight(Kg)                1.66+0.30                           1.66+0.28

Paired t-test showed significant increase in SPO2 

within groups. In both control and experimental group   

significant result were found when day 1 and day 6 
were compared, p<0.001. Un-paired t-test also showed 
significant improvement on SPO2 between the groups 
in post intervention results.  In both the group’s short 
term and long term improvement on SPO2 was noticed 
post treatment. Short term effect was more significant 
in control group were as experimental group showed 
marked long term effect [Graph 3]

Graph 1: Comparison of SPO2 within Group A (Control 
Group)

Graph 2: Comparison of SPO2 within Group B (Experimental 
Group)

Graph 3: Comparison of SPO2 between Group A & B

CONCLUSION 

Study was conducted to evaluate the effect of chest 
physiotherapy and vojta therapy on the cardiovascular 
variable i.e. SPO2. There have been very limited studies 
conducted to evaluate the outcome of reflex creeping in 
vojta for neonates. So this study aimed to encourage the 
practice of reflex creeping in vojta by physiotherapists in 
NICU for high risked infants.

Study also executes the short term and long term 
effects of both treatment techniques. To evaluate 



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      74                 75     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

short term effect, day 1 pre intervention reading 
was compared with day 1 post intervention reading. 
Significant improvement was noticed in both the groups. 
Day 1 pre intervention reading was compared with day 6 
post intervention reading (immediate and at 25minutes) 
to evaluate the final effect of treatment.  Evaluation 
of effects of both treatments were done on basis of  
readings  taken at the interval of  5 minutes, 15 minutes 
and 25 minutes on day 1 and day 6.   

Inspite of documentation with evidences available, 
the pediatricians do not encourage the use of chest 
physiotherapy in all neonates with compromised 
cardiovascular variables admitted in NICU. Complete 
exposure of preterm infant to pediatric physiotherapy 
technique is yet under process. Jani and colleagues 
(2014) in their study concluded that chest physiotherapy 
is safe for preterms and found that value of SPO2 in 
treated neonates improved significantly6. Jaitty and 
colleagues (2014) conducted a study in which they 
enlightened the positive effect of chest physiotherapy 
in improving SPO2. This study clearly stated vojta reflex 
rolling to be safe and effective in improving cardiac 
vitals such as SPO2 in premature neonates 7.

The use of vojta therapy is well known with 
evidences in adult and preterms. The use of vojta therapy 
improves the developmental growth of an infant and 
easily tolerated by infants.  Ginnantonio and co-workers 
(2010) concluded in their study to prove safety of vojta 
therapy in high- risked neonates8. In Vojta Therapy an 
external stimulus is given in the form of digito-pressure 
on pre-defined zone of body. This stimulus activates 
central nervous system. The activated central nervous 
system responds in the form of visual motor reactions. 
If stimulation is given correctly and repeatedly, motor 
pattern generated are learned by brain and could be 
executed voluntarily by an individual. Reflex locomotive 
reactions are necessary for developing upright posture 
of a child. Vojta therapy helps to increase equilibrium 
of body while changing positions. This also helps to 
maintain anti-gravity posture, enable upper limb to do 
grasping activity and lower limb to perform stepping 
activity. Vojta therapy activates vegetative and 
autonomic reactions such as eye coordination, jaw and 
tongue movements, bowel and bladder coordination, 
sucking, swallowing and breathing8, 9. Improvement in 
breathing, sucking and swallowing coordination directly 
improves cardiovascular vitals of infant such as SPO2.  

Creeping and crawling are first locomotion 
movement which helps child to explore their 
surroundings. Reflex creeping stimulates erect posture, 
pelvic muscles, swallowing and eye movements which 
later on help in achieving independent standing and 
walking9. Vojta therapy strengthens neck isometrically, 
abdominal and back muscles through tactile stimulations, 
which help in development of normal breathing pattern 
and respiration as well which could help high risk infants 
to develop normal effortless breathing and therefore can 
increase saturation of oxygen in blood8.   

Chest physiotherapy showed significant 
improvement in SPO2 immediately after its application 
but its long term effect was not as significant as that 
of vojta therapy. On other hand, with vojta therapy 
significant improvement was noticed in SPO2 and it 
has better long term effect then chest physiotherapy 
alone. We recommend that both chest physiotherapy 
and vojta therapy should be included in treatment 
regime for neonates with RDS. As chest physiotherapy 
immediately removes secretions and vojta therapy 
activates CNS through provocation of involuntary 
reflexes. So combination treatment could be helpful for 
neonates in future.  
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ABSTRACT

Context: Ice application is a commonly used treatment modality in sports injuries. But immediately 
following the ice application there is a reduction in the muscle strength which may reduce the athletic 
performance. There is no data on how long an athlete should refrain from participating in an event, after the 
application of ice.

Design: Pre test – Post test experimental study design.

Objective: To find out the effect of Cold pack application on the Calf muscles in the performance of 100 
meters Sprinter.

Setting: 100 meters track, Sports ground, Vels University, Chennai.

Subjects and Method: Cold pack was applied for 20 minutes on bilateral calf muscles, of 15 athletes after 
written consent. The performance was recorded in terms of time taken for a 100 meters sprint before ice 
application, immediately after ice application, 15, 30, 45 and 60 minutes after ice application on consecutive 
days. 

Outcome measure(s): Performance of 100 meters sprint measured in seconds.

Results: The data was analyzed by ‘Repeated measures analysis of variance’ by STATA 10.0 software 
and found to be highly significant (p value <0.001). The mean value of pre cold performance was 15.056 
seconds. The mean scores after the cold pack application measured as 5 subtests were, 15.523, 15.36, 
15.391, 14.873 and 14.645 seconds respectively.

Conclusion: The results suggest that immediately after cold pack application there is a decrease in 
performance level of an athlete. The performance improves better than pre icing levels significantly at 
45 minutes after the cold pack application and the best performance was at 60 minutes. Hence it can be 
concluded that an athlete should have at least a 45 minutes rest following cold pack application to achieve 
an optimal performance.

Keywords:  Cold pack, Calf muscles, 100 meters Sprint.
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INTRODUCTION

Ice application is one of the simplest and oldest 
therapeutic modalities in the treatment of soft-tissue 
injuries sustained during sports activities. It aims to 
reduce inflammation by decreasing tissue temperature, 
and also decrease pain, metabolism, and muscle spasm.1, 
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2 By reducing inflammation it is thought that the 
recovery from soft tissue trauma can be accelerated.3 

Cold application prevents the muscle inhibition which 
occurs after any injury and also delays the onset of 
fatigue. 3, 4

Although ice is useful in reducing pain and 
inflammation, and enhancing recovery after injury, it has 
been shown that the muscle force generation decreases 
immediately following its application.5-7 Daniel et al. 
have reported that immediately following cryotherapy, 
the concentric and eccentric strength decreased 
significantly.6 Ice decreases the responsiveness of the 
neuromuscular system, including nerve conduction 
velocity and specific reflex activity.8 Furthermore 
study done by Cross et al. shows that the functional 
performances including single leg vertical jump and 
agility shuttle run was impaired after ice immersion 
treatment of the lower limb.9

Icing is a modality extensively used in the treatment 
of sports injuries, and trauma during practices or games 
may require that ice application is given, usually for 20 
to 30 minutes. If the evaluation of the injury reveals 
it to be minor, the individual is usually returned to 
play. 6 Previous studies have shown that the muscle 
force generation decreases immediately following ice 
application. 5- 9 This may have a negative effect on the 
performance of an athlete especially in an activity like 
sprinting where there is intense muscle work to maintain 
the peak velocity attained throughout the distance, and 
there is no data on how long an athlete should refrain 
from participating in an event, such as sprint running, 
post ice application. Therefore this study aims to find 
out the effect of cold pack application on bilateral calf 
muscles in the performance of an athlete (normal healthy 
volunteers) during 100 meters sprinting at specific time 
intervals. 

SUBJECTS AND METHOD

This study used a Pre test- Post test experimental 
design, in which 15 male athletes of age group between 
18 and 25 years participated after giving a written 
consent. The study was conducted at the Sports ground 
of Vels University, Chennai. All the subjects were well 
trained in sprinting, physically fit and had no sports 
injury or any associated injury for the past one year. 

The method was divided into 6 subtests. Each 
subject’s sprinting performance for 100 meters was 

evaluated 6 times described as follows:

First subtest (Pre cold): The subject was asked to 
sprint 100 meters before the application of cold packs 
and the timing was measured using a stop watch. This 
timing was considered as the normal or pre cold sprint 
performance timing of the subject.

Second Subtest (Post cold 1): After one hour rest 
cold packs were applied to bilateral calf muscles, for 
a period of 20 minutes with adequate towelling. The 
subjects were positioned in prone lying.  Immediately 
after the ice application the subject was made to sprint 
100 meters and the timing was noted and documented as 
the immediate post cold sprint performance 1.

Third Subtest (Post cold 2): On the next day, again 
cold packs were applied to bilateral calf muscles of the 
same subject for a period of 20 minutes. The subject 
was made to sprint, 15 minutes after the removal of ice 
application. The timing was noted and documented as 
post cold sprint performance 2. 

Fourth Subtest (Post cold 3): On the following day 
cold packs were applied to bilateral calf muscles for 20 
minutes and the subject was made to sprint, 30 minutes 
after the removal of ice application. This timing was 
noted as post cold sprint performance 3.

Fifth Subtest (Post cold 4): On the next day 
following cold application the subject was made 
to sprint likewise, 45 minutes after removal of ice 
application. This timing was noted as post cold sprint 
performance 4.

Sixth Subtest (Post cold 5): On the next day the 
subject was made to sprint, 60 minutes after removal of 
ice application. This timing was noted as post cold sprint 
performance 5.

The mean and the standard deviations of all the 
groups were compared and the data was compared 
using Repeated Measures Analysis of Variance and the 
equality of means between groups were analyzed.

Table 1 shows the mean speed of sprinting and 
standard deviation for each subtest (p< 0.001). The 
mean speed decreases significantly immediately after 
cold pack application. 
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Table 1. The mean of the performance and 
standard deviation for each subtest. (p< 0.001).

Subtests
Mean 
Performance*
(Seconds)

Standard 
deviation* 
(s)

Pre cold 15.056 .823

Post cold 1 (0 minutes) 15.523 .917

Post cold 2 (15 minutes) 15.36 .899

Post cold 3 (30 minutes) 15.391 .789

Post cold 4 (45 minutes) 14.873 .725

Post cold 5 (60 minutes) 14.645 .746

The performance of the sprinter tends to improve 
with time (Graph 1) and the mean of the performance 
levels at 15 minutes post icing was better than immediate 
post icing performance; i.e. Post cold 2 > Post cold 1. 

The mean value of performance of post cold 2 
is found to be better when compared to the post cold 
3. However the difference in the mean value was not 
significant. Thus on a performance basis no significant 
inferences can be drawn out of the difference in 
performances at 15 and 30 minutes post cold application. 
The data reveals that the mean of the post cold 4 values 
are better than the mean of the pre cold values. Hence 
it can be concluded that an athlete returns to the pre 
cold performance level before 45 minutes of local cold 
application. The performance was best at one hour after 
cold pack application (post cold 5) when compared to 
all other performances recorded. The Table 2 shows the 
mean, minimum and maximum timings (speed) in each 
subtest.

Table 2. The maximum, mean and minimum 
timings (speed) in each subtest.

Subtests

Mean 
Perfor-
mance*
(Seconds)

Min 
(seconds)

Max 
(seconds)

Pre cold 15.056 13.82 16.2

Post cold 1(0 minutes) 15.523 14.04 17.24

Post cold 2 (15 minutes) 15.36 13.62 16.36

Post cold 3 (30 minutes) 15.391 14.13 16.42

Post cold 4 (45 minutes) 14.873 13.6 16.11

Post cold 5 (60 minutes) 14.645 13.18 15.98

DISCUSSION

Sprinting is an activity in which there is intense 
muscle work because the athlete has to maintain the peak 
velocity attained throughout the distance. This depends 
immensely on the power generated by the calf muscles 
especially fast twitch fibres of Gastrocnemius and Soleus 
in propelling the body forwards by using the foot as a 
lever. 10 Reduction in nerve conduction velocity, muscle 
force production and rate of muscle spindle discharge, 
have been reported by previous studies5, 11 and 12 following 
cold application, which may possibly explain the 
detrimental effects of icing on functional performance. 
Brian and colleagues5 observed reduced isometric torque 
production following  cryotherapy. Daniel et al. 6 reported 
that there was significant reduction in concentric and 
eccentric strength, immediately following cryotherapy 
application. The study done by Cross et al. 9 is evidence 
that the functional performance is impaired after ice 
immersion treatment of the lower limb. Hence applying 
ice immediately prior to participation or returning 
an athlete to competition immediately following 
cryotherapy treatment may adversely affect his/her 
ability to perform. 

Though the performance in terms of speed of 
the sprinter was reduced immediately following cold 
application, it does not seem to affect dynamic stability 
as evidenced by Susan Miniello et al.13 and Jameson 
et al.14 in their study. They recommend that return to 
activity immediately following cryotherapy does not 
increase the risk of injury to an athlete. Therefore return 
to participation may not be contraindicated in healthy 
subjects if their performance is not tested in terms of 
time, as in a sprinter.

The performances improved when compared to 
the pre icing levels at 45 minutes and 60 minutes post 
icing. Re-warming of the tissues, which occurs after the 
removal of the cold pack may be the possible reason 
for the improved performance with time. Furthermore 
studies done by Melissa et al.7 and Myrer et al.15 are 
evidence that exercises and moderate activity enhance 
re-warming and improve performance. 

Since ice application is a frequently used modality 
in treatment of sports injuries, the athlete can be advised 
to take a rest of at least 45 minutes before involving 
in any sports events especially in those sports events 
where anaerobic power is challenged. But if there is a 
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need to return to activity immediately following cold 
application, active re-warming should be recommended 
before return to activity. But further studies in this field 
are required for more conclusive evidence.

The finding from this study shows that the speed 
of sprinting is decreased immediately after ice pack 
application and the detrimental effect of icing on 
performance persists more than 30 minutes after the 
ice application. The speed of sprinting increases more 
than pre icing levels, 45 minutes after ice application. 
The best performance is at sixty minutes following ice 
application.

Further studies need to be done with injured 
population to generalise the effect of ice application in 
athletes. Other parameters like measurement of muscle 
stiffness, nerve conduction velocity, and isometric or 
isokinetic torque production can be added along with 
performance to analyse the probable causes of difference 
in performance levels occurring with duration of rest 
following ice application.
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ABSTRACT

Objective: To find out psychological impact of functional disability in patients with rheumatoid arthritis.

Research design: Survey

Setting: Rheumatology OPD. Cmc & h, Ludhiana.

Participants: 100 patients with RA.

Intervention: Psychological impact of functional disability in patients with rheumatoid arthritis. We 
did survey in 100 patients with rheumatoid arthritis ,using a multiple-dimensional health assessment 
questionnaire(MDHAQ).A comparison  of psychological impact of functional disability was done 
with function(FN), activities of daily living (RAPID)fatigue(FATIG),pain, joint tenderness and joint 
inflammation(JTACT), severity of pain in the joints affected (JT),signs and symptoms in patients with 
rheumatoid arthritis(SX), activity of the rheumatic condition(AC6).

Main outcome measures: Patients status was measured on MDHAQ

Method: 100 Subjects participated in the study. Paired t- test was used to analyse the data.

Result: On comparison of FN with PSY in patients with rheumatoid arthritis, t-value 0.037 and p-value 
0.00707 are found significant0n comparison of PN with PSY, t-value 1.64713 and p-value 0.1011 are not 
found significant. GL with PSY, t -value 3.13063 and p-value 0.002 are not found significant. RAPID with 
PSY, t-value 0.0088 and p-value 0.03787 are found significant. FATIG with PSY, t-value 0.01833 and 
p-value 0.00682 are found significant. JTACT with PSY, t-value 0.0167 and p-value0.00925 are found 
significant. JT with PSY, t-value 0.044 and p-value 0.006586 are found significant. SX with PSY, t-value 
0.048 and p-value 0.04 are found significant. AC6 with PSY, t-value 1.71405 and p-value 0.088 are found 
significant.

Conclusion: There is significant psychological impact of functional disability in patients with rheumatoid 
arthritis.

Keywords: Multi-dimensional health assessment questionnaire(MDHAQ),function(FN),activities of daily 
living(RAPID),pain (PN),fatigue(FATIG),joint tenderness and joint swelling(JTACT).

INTRODUCTION

Rheumatoid arthritis is a disabling autoimmune 
disease that affects between 0.5% and 1.0% of the 
adult population worldwide.1The disease is associated 
with significant psychiatric morbidity; between 14% 
and 46% of patients fulfill the diagnostic criteria for 
depression2 and there is some evidence that anxiety may 
be even more common than depression.3

Psychiatric syndromes have significant implications 
for patients with rheumatoid arthritis: individuals with 
both arthritis and depression report increased functional 
disability4 and increased levels of arthritis-related pain5 

compared to individuals with arthritis alone. There is 
also growing evidence that antidepressant medication12

and cognitive behavior therapy6 can help decrease levels 
of self-reported pain, improve functional status and 
improve quality of in this population.7
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Depression is also associated with increased 
functional disability in RA patients. Longitudinal 
studies have shown that depression occurs following 
deterioration in functional ability, particularly with 
regard to activities which an individual  regards as 
being important ,e.g. visiting the family, going away 
on holiday. A 10% reduction in ability to perform these 
valued activities is followed by a seven-fold increase 
in depression over the subsequent year(8). However, 
depression also precedes increases in disability9, 
predicting poorer functional status, more disability 
days and more RA –related hospitalizations10.Furtherm
ore, reduction in disability has been shown to follow 
improvement in depression medical patients, though 
such changes are yet to be shown in RA patients 
specifically.11 Thus, the casual association between 
depression and  disability may act in both directions 
also.

AIMS AND OBJECTIVES

1. Our aim is to evaluate the psychological impact of 
functional disability in patients with rheumatoid arthritis 
using MDHAQ (Multi-dimensional Health Assessment 
Questionnaire).

2. To create awareness amongst patients about the 
psychological support required during the course of the 
Rheumatoid Arthritis.

Tool of the study

1. MDHAQ-Multi-Dimensional Health 
Assessment Questionnaire is used.

REVIEW OF LITERATURE

 Sokka. T. et al 2003 studied Functional Disability 
in Rheumatoid Arthritis Compared with a Community 
Population in Finland. Compared Health Assessment 
Questionnaire (HAQ) scores of patients with Rheumatoid 
Arthritis (RA) with HAQ Scores from a Sex- and Age-
adjusted population. Concluded:  that the HAQ scores 
increased (indicating declining function) with older age 
in patients and controls. RA is associated with a >7-
fold risk of disability compared with that in a general 
population of adults in the same community. The impact 
of disability due to RA appears to be greater in younger 
and middle-age people than in elderly patients

Croon.E.M.de (2003) Cinahl (1988-2004) et 
al studied Predictive factors of work disability in 

rheumatoid arthritis: a systematic literature review. 
Concluded: that there is strong evidence that physical 
job demands, low functional capacity, old age, and low 
education predict work disability in RA.

Chung.K.C. et al 2011 studied Properties of 
International Classification for Functioning, Disability 
and Health in assessing outcomes in patients with 
Rheumatoid Arthritis. Concluded that the components 
of the ICF Core Set for rheumatoid arthritis explained 
much of the variation in hand functioning for patients 
with rheumatoid arthritis, but were not predictive of the 
change in functioning after one year.

Pincus.T. et al 2005 studied Development of a 
multi-dimensional health assessment questionnaire 
(MDHAQ) for the standard clinical care of patients 
affected with rheumatoid arthritis. Concluded that the 
MDHAQ can be used in infrastructure of rheumatology 
care to include quantitative data in standard care of all 
the patients with rheumatoid arthritis.

Nicassio.P.M et al 2012 studied Depression 
in Rheumatoid Arthritis. Concluded that the high 
prevalence of depression in RA increases the importance 
of adopting an integrated approach to clinical 
management in which the medical and psychosocial 
needs or patients are effectively addressed and managed 
on a continuous basis.

 Zyrianova.Y et al studied depression and anxiety 
in rheumatoid arthritis: The role of perceived social 
support. Illness variables, disability variables and 
psychosocial variables are used in predicting levels 
of depression and anxiety. Concluded that the both 
depression and anxiety were highly correlated with 
several measures of arthritis -related pain and functional 
impairment .After controlling for age, gender, marital 
status, and duration of arthritis, perceived social support 
was a highly significant independent predictor of both 
depression and anxiety.

METHODOLOGY

      MATERIAL AND METHOD

• POPULATION

100 patients with rheumatoid arthritis coming  to 
rheumatoid arthritis OPD, Christian Medical College 
and Hospital, Ludhiana.
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• SAMPLE  SIZE

100 individuals were selected. Informed consent 
were obtained from each individuals before enrolment.

• STUDY  DESIGN

           The study is survey.

• RESEARCH  SETTING

One hundred individuals who participated in the 
study were recruited randomly from the Christian 
Medical College and hospital, Ludhiana                

• DURATION OF STUDY– 6 months.

• SAMPLING TECHNIQUE-Convenient 
sampling

EXCLUSIVE CRITERIA

• Obese.

•  Alcoholics.

•  Smokers.

• Infants

•  Diabetic individuals.

INCLUSIVE CRITERIA

• Elderly

• Both males and females.

• Age group between 30-80

• Lower and upper limbs deformities.

TOOLS USED

• Multi-dimensional health assessment 
questionnaire (MDHAQ).

DATA ANALYSIS

The date analysis was done by paired t – test.

FORMULAE

MEAN DEVIATION: Mean deviation is the 
average of difference of the values of items from some 
average of the series.

STANDARD DEVIATION: Standard deviation 
is defined as the square root of the average of squares 
of deviation, when such deviations for the values 
of individual items in a series are obtained from the 
arithmetic average.

PAIRED t –test:

 T–test is considered an appropriate test for judging 
the significance of a sample mean or for judging the 
significance of difference between the means of two 
samples in case of small samples when population 
variance is not known. When both the samples are 
dependent on related we use paired t – test for judging 
the significance of the mean of difference between the 
two related samples.

RESULTS

Comparison of t-value of Psychological impact of 
functional disability (PSY) with function (FN), pain 
(PN), global status (GL).

Table 1:

PARA t-value SIGNIFICANCE

FN 0.037 Significant

PSY

PN 1.64 Not significant

PSY

GL 3.13 Not significant

PSY

Comparison of t-value of Psychological impact of 
functional disability (PSY) with activities of daily living 
(RAPID), fatigue (FATIG), joint tenderness and joint 
swelling (JTACT).

Table 2:

PARA t-value SIGNIFICANCE

RAPID 0.0088 Significant

PSY

FATIG 0.0183346 Significant

PSY

JTACT 0.0167 Significant

PSY
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Comparison of t-value of Psychological 
impact of functional  disability(PSY) with amount 
of the pain affecting joint areas (JT),signs and 
symptoms(SX),activity of rheumatic condition(AC6).

Table 3

PARA t-value SIGNIFICANCE

JT 0.044 Significant

PSY

SX 0.048 Significant

PSY

AC6 1.71405 Not significant

PSY

On comparison of FN with PSY in patients with 
rheumatoid arthritis, t-value 0.037 and p-value 0.00707 
are found significant0n comparison of PN with PSY, 
t-value 1.64713 and p-value 0.1011 are not found 
significant. GL with PSY, t-value 3.13063 and p-value 
0.002 are not found significant. RAPID with PSY, t-
value 0.0088 and p-value 0.03787 are found significant. 
FATIG with PSY, t-value 0.01833 and p-value 0.00682 
are found significant. JTACT with PSY, t-value 0.0167 
and p-value0.00925 are found significant. JT with PSY, 
t-value 0.044 and p-value 0.006586 are found significant. 
SX with PSY, t-value 0.048 and p-value 0.04 are found 
significant. AC6 with PSY, t-value 1.71405 and p-value 
0.088 are found significant.

DISCUSSION

In the present study, we found a significant 
psychological impact of functional disability in 
rheumatoid arthritis. Work disability is a common 
outcome of rheumatoid arthritis-is a societal (example, 
financial costs) and individual problem (example social 
support).A number of tender or swollen joints results in 
structural damage (that is, joint damage and deformity). 
Structural damage, in turn, results in limitations of 
physical functions, expressed as limited mobility, 
strength, and manual dexterity. Work disability may 
occur early owing to inflammatory processes or later 
in this process owing to joint destruction. Functional 
activities of daily living are significantly affected .There 
is difficulty in doing most of activities of everyday 
life, and have many limitations. Some can hardly do 
any of the things they want to do. The problem of 
unusual fatigue been present over the past week/s is a 

major problem. This is one amongst foremost reason 
for worsening of health condition in rheumatoid 
arthritis. Joint tenderness (i.e. joint pain associated 
with light touch) and joint swelling (joint enlargement 
due to inflammation) are present. Many people with 
rheumatoid arthritis have difficulty carrying out normal 
activities of daily living, such as standing, walking, 
dressing, washing, using the toilet, preparing food, 
and carrying out household chores. The symptoms of 
rheumatoid arthritis interfere with the ability to work for 
many people. On average, life expectancy is somewhat 
shorter for people with rheumatoid arthritis than for the 
general population. Rheumatoid arthritis itself is not a 
fatal disease. However, it can be associated with many 
complications and treatment related side effects that can 
contribute to premature death.

Tuulikki Sokka et al 2003 studied Functional 
Disability in Rheumatoid Arthritis Patients Compared 
with a Community Population in Finland. Patients 
with RA (n _ 1,095) and control subjects (n _ 1,530) 
completed a mailed questionnaire that comprised the 
HAQ, pain and global health scores, education level, and 
comorbidities, as well as height, weight, and lifestyle 
attitudes, including smoking and exercise habits. RA 
is associated with a >7-fold risk of disability compared 
with that in a general population of adults in the same 
community. The impact of disability due to RA appears 
to be greater in younger and middle-age people than in 
elderly patients.

CONCLUSION

On survey of 100 patients with rheumatoid arthritis, 
using  a multiple-dimensional health assessment 
questionnaire(MDHAQ), we found significant 
psychological impact of functional disability on 
Function(FN),activities of daily living(RAPID),fa
tigue(FATIG),joint tenderness and joint swelling 
(JTACT),pain affecting various joints of body(JT),and 
on the signs and symptoms in rheumatoid arthritis.

LIMITATIONS

1. The study was limited to small sample size of 
100 individuals.

2.  The study was confined to a single setting i.e. 
confined only to Christian Medical College & Hospital, 
Ludhiana.

3. The study was conducted using age group 40-
80.
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4. Only adults were taken for study.

5. Period of study was 1 month.

FUTURE SCOPE OF STUDY
1. Study can be done by comparing health 

individuals and old individuals.

2. Study can be done on diabetic patients.

3. Period of study can be prolonged.

 4. Changes in functional status of activities of daily 
living, arthritis-related pain, fatigue, symptoms, joint 
tenderness and joint inflammation, joints affected, can 
be measured.
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ABSTRACT

Background- Airway clearance is integral to the management of COPD, yet there is no evidence as to the 
optimal modality. COPD patients are generally treated with conventional technique like postural drainage, 
percussion, vibration, diaphragmatic breathing exercise, thoracic expansion exercise. There are also some 
recent techniques developed for improving the lung function in COPD patients, like autogenic drainage 
technique and active cycle of breathing technique. This study was conducted to find out the effect of ACBT 
over autogenic drainage technique in COPD patients.

Material and methodology- In present study, 30 patients in age group between 50 to 90 years with moderate 
chronic obstructive pulmonary disease were selected by simple random sampling method and screened as 
per inclusion criteria. Thirty subjects allocated randomly into two groups. Group A received ACBT, & 
Group B received autogenic drainage technique. The outcome measure was used as peak flow meter and 
borg scale to evaluate the pre and post test values of peak expiratory flow rate and level of dyspnea. The data 
was collected and analysed.

 Conclusion- ACBT was found to be more effective, as compared with Autogenic drainage at improving 
peak expiratory flow rate, and reduce level of dyspnea in paient with COPD

Keywords- Chronic obstructive pulmonary disease, Borg scale, peak flow meter, ACBT, and autogenic 
drainage.  

 INTRODUCTION

Chronic  obstructive pulmonary diseases (COPD) 
is a major cause of chronic morbidity and mortality 
throughout the world.1 COPD is defined as a disease state 
characterized by the presence of  airflow obstruction 
due to chronic bronchitis and emphysema.2 COPD is 
a chronic progressive disorder characterized by the 
chronic presence of symptoms such as cough, dyspnea, 
and reduce maximum expiratory flow and slow forced 
expiratory volume.3COPD is a fourth leading cause of 
death worldwide.1

Pathological changes  in COPD is characterized 
by chronic inflammation throughout the central 
and peripheral airways, lung parenchyma, and 
pulmonary vasculature. These changes lead to mucus 
hypersecretion, ciliary dysfunction, airflow limitation, 
pulmonary hyperinflation, gas exchange abnormalities, 
pulmonary hypertension and cor   pulmonale. Mucus   
hypersecretion and ciliary dysfunction lead to chronic 
bronchitis, with cough and sputum production.1Chest 
physiotherapy referred to a group of techniques and 
maneuvers was aimed for improving lung volumes or 
facilitating   the  removal of airway secretions.4

Chest physiotherapy is effective in clearing 
secretions from the lung of the patients with copious 
secretion. These can include percussion, vibration 
and postural drainage, active cycle of breathing  
technique, thoracic expansion exercise, and walking 
program.4Postural drainage with chest manipulations 
were used , in major parts of the world, has been replaced 
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by the more effective technique like ACBT , Autogenic 
Drainage, Flutter, Positive Experitory Pressure Mask, 
High Frequency Chest Wall Oscilation.5

Advanced methods like positive expiratory 
technique using flutter device and autogenic drainage 
are also used for improving bronchial hygiene in chronic 
obstructive pulmonary disease patients.6

Autogenic drainage was introduced by chevaillier 
in Belgium in the year 1967 for the treatment of chronic 
obstructive pulmonary disease patients. Autogenic 
drainage is defined as a respiratory self drainage 
technique that utilizes controlled expiratory airflow (tidal 
breathing) to mobilize secretions. Autogenic drainage is 
an anti-dyspnoea technique based on quiet expirations 
in a relaxed state without the use of postural drainage 
positions. Autogenic drainage had used diaphragmatic 
breathing to mobilize secretions by varying expiratory 
air flow.7 Autogenic drainage consist of three phases; 
1) Unsticking phase- which loosen secreation in 
peripheral airways, by breathing at low lung volume, 
2) Collecting phase- which moves secretions to larger, 
more central airways, by breathing at mid to high lung 
volume 3) Evacuating phase- which results in removal 
of secretion, by breathing at high lung volume.  It is self 
drainage method that is performed independently by the 
patients in sitting position.8

Active cycle of breathing technique includes cycle 
of breathing control, thoracic expansion exercise and 
forced expiratory technique. Diaphragmatic breathing is 
intended to help in using the diaphragm correctly while 
breathing, strengthen the diaphragm, decreases rate and 
decrease the oxygen demand so that one can use less 
effort and energy to breathe.1Active cycle of breathing 
technique is a flexible method of treatment used to 
mobilize and clear excess bronchial secretions. It is 
effective in improving lung function and not increase 
airflow obstruction and also effective in clearance of 
bronchial  secretion. The cycle is repeated for 3-5 times 
more for better result..9

Published studies about AD are limited, and 
found that AD and ACBT both significantly improved 
pulmonary function test, and are effective methods in 
clearance of secretions in COPD patients.1  On the other 
hand it was found that there is a significant difference in 
the effect of autogenic drainage over ACBT  in mucus 
clearance in patients with chronic bronchitis.1    

NEED FOR STUDY 

 This study may be useful in determining the 
effective regime between ACBT and autogenic drainage 
technique in improving lung function among COPD 
patients. In this present study both  the techniques were 
given in the patients (ACBT & autogenic drainage), so 
this study will give criteria about the, best and effective 
technique among these two so we can implement that 
technique while treating the patient. This study includes 
both the technique ACBT & autogenic drainage which 
may improve peak expiratory flow rate and reduced 
the dyspnea, and therefore should be considered as 
an effective methods  in airway clearance.Chronic  
obstructive pulmonary diseases (COPD) is a major 
cause of chronic morbidity and mortality throughout the 
world, & fourth leading cause of death, by using this 
study we can choose best self assisted airway clearance 
technique to  reduce the no.  morbidity  and mortality in 
the population.

 COPD is a chronic progressive disorder 
characterized by  the chronic presence of symptoms such 
as cough, dyspnea, and reduce maximum expiratory 
flow and slow forced expiratory volume, so,  Autogenic 
drainage and ACBT techniques are useful to mobilize 
the secretions from small airways to central airway, 
to clear the secretions, to reduce the dyspnea , and to 
increase the peak expiratory  flow rate, so by using this 
present study therapist can provide best technique to the 
patient to get greater outcome. 

However no such studies have been done in COPD 
condition at particular age group 50-90 years. So, the 
present study is aim to find out the effectiveness of 
ACBT over Autogenic drainage technique in COPD 
patients.

METHODOLOGY

After obtaining the ethical approval for this study, 
30 patients with COPD patients attended the outpatient 
physiotherapy department of YCRH, Latur were 
divided into 2 groups with 15 patients in each by simple 
random sampling method, after due consideration to 
the inclusive and exclusion criteria. Inclusion criteria 
were both sexes are included, age between 50 to 90 
years, clinically diagnosed COPD patients. Exclusion 
criteria were patients with any associated cardiovascular 
and neurological condition, COPD patients with recent 
thoracic surgeries, Psychollgically unstable patients, 
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comatose patient and pregnant women.The pathology, 
exercise program and its effects were explained to these 
patients and their informed consent for the study was 
taken and documented. 

    PROCEDURE

All individuals diagnosed with chronic obstructive 
pulmonary disease, volunteered to participate in the study 
were screened as per the inclusion criteria and selected 
as study subjects. Each subjects randomly assigned for 
this study, subject were asked  to complete the informed 
consent form. All these subjects were assessed as per 
data collection sheet, which included demographic data, 
peak expiratory flow rate by using peak flow meter , rate 
of perceived exertion by using Borg scale.the subjects 
evaluated for before and after study procedure.

Group A given with Active cycle of Breathing 
Exercise and group B is given with Autogenic Drainage. 

After initial evaluation, group A received Active cycle 
of breathing technique and group B received Autogenic 
drainage technique.

The active cycle of breathing technique involves 
three phases repeated in cycles  that is breathing control, 
thoracic expansion and the force expiratory technique.

 Autogenic technique was given which include 
performing the slow diaphragmatic breathing at low 
lung volume inspiration with a pause of three second.. 
As the secretions moves up the bronchial tree to the 
larger airways the subjects performed higher lung 
volume breathing, tidal volume to inspiratory reserve 
volume. Only when the secretions are felt to be as 
high as possible subjects asked to do forced expiration 
(coughing or huffing) . The subjects taught to suppress 
the cough to allow this cycle of breathing exercise to be 
repeated  throughout  the treatment session.

Table - 1: Comparison of the outcome measures between group A and group B.

Evaluation Parameters Group
Mean Value

Result [Un-paired ‘t’ value]
Pre-test Post-test

Borg scale
Group A 8.60 12.06 3.83 [Highly significant with p < 

0.001]Group B 8.13 9.26

PEFR
Group A 133.33 286.66 3.81 [Highly significant with p < 

0.001]Group B 121.33 163.33

RESULT

A total no. of 30 patients with COPD were selected, 
these subjects were evaluated as per data collection sheet 
which includes demographic data, assessment of rate of 
perceived exersion by using  borg scale and assessment 
of PEFR using peak flow meter were checked.

The Analysis of the post intervention parameters 
between ACBT and Autogenic Drainage group exhibited 
a highly significant [α < 0.001] reduction in the level 
of breathlessness  and improvement of PEFR values 
of ACBT( group A )as compared to the Autogenic 
Drainage (group B) (Tab.1).

Result of these study shows that Active cycle of 
breathing technique is more effective than the Autogenic 
drainage technique in COPD patients between the age 
group of 50-90 years, The Alternate hypothesis is 
accepted. 

DISCUSSION

In this study, 30 subjects was taken, according to 
simple random technique, initial 15 taken as group A, 
and remaining 15 taken as group B, Detail procedure 
was explained to patients, group A received ACBT and 
group B received Autogenic drainage.The findings of 
the present study revealed that after treatment session, 
there was a significant difference in the values of borg 
scale and peak expiratory flow rate in the group A   that 
received ACBT technique as compare to group B that 
received autogenic drainage.

Autogenic drainage is a system of breathing exercises 
developed in 1967 by Jean Chevallier in Belgium to 
sequentially attain the highest possible expiratory flows 
to move secretions from peripheral to central airways, 
without forced expirations and associated airway 
closure. Autogenic drainage uses controlled breathing to 
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maximize expiratory flow with minimal airway closure, 
starting with the small airways and moving secretions 
from smaller to larger airways in 3 phases: unsticking, 
collection, and evacuation14,15. The patient moves mucus 
with a relaxed sighing exhalation, regulating airflow 
and velocity with use of expiratory muscles, avoiding 
unnecessary expiratory resistance. Optimal airflow is 
achieved without forcing the expiration

Published studies of autogenic drainage are 
limited. Pfleger et al compared autogenic drainage 
to high-pressure PEP in CF patients and found that 
both significantly improved pulmonary function test 
(PFT) results.33 Autogenic drainage caused the most 
significant change in PFT results, but produced less 
sputum than high-pressure PEP. Davidson et al 16

ACBT is one of the techniques that can be used in 
patients receiving NIV. It requires active participation of 
the patients but does not require a device such as a PEP 
mask. It can be adapted easily to patients with different 
disease states. It is an effective treatment in improving 
pulmonary function and airway clearance 10.

In a study by Patterson et al in their article stated that, 
ACBT is a more effective method of airway clearance in 
bronchiectasis during single treatment sessions11. Other 
study by Pryor et al  in their study stated that, a decrease 
in oxygen saturation caused by chest percussion may 
be avoided by using the ACBT technique12. Similar 
findings were found in studies done by Savci S et al  who 
stated that ACBT is effective in cleaning secretions and 
improving lung functions in Bronchiectasis. The ACBT 
increased forced vital capacity, peak expiratory flow 
rate, arterial oxygenation and exercise performance13.

In the present study, ACBT was given including 
three phases breathing control, thoracic    expansion 
exercise, and forced expiratory technique, data was 
collected and analysed, pre and post test evaluation 
done by using borg scale and peak expiratory flow rate. 
Autogenic drainage was given including three phase 
breathing exercise, the gradually increasing inspiratory 
and expiratory reserve volume from functional residual 
capacity and 2 to 3 sec breath holding period may have 
resulted in collateral filling among the alveoli and 
improved ventilation and mobilized secretions.

The result of this study revealed that ACBT is 
more effective than Autogenic drainage in clearance of 
mucus, which is one of the cause of airway obstruction 

in patients with COPD. This was shown by improvement 
in peak flow meter values and reducing symptoms 
of breathlessness according to borg scale. Although 
the autogenic drainage technique was more difficult 
for patients to learn, once patients used the technique 
correctly it was found to be effective. The ACBT 
application was quite simpler than Autogenic drainage. 
However, no single technique may be best for every 
patients. Each patients should be assessed to determine 
the most appropriate and effective technique. 

The implication of present study can be important 
in designing a training program for COPD patients to 
improve the lung volumes mainly PEFR & reduces 
breathlessness. And removal of the secreation. Both 
the technique are safe and equally effective in chest 
clearance and easy to use by the patients.As this study 
was done only with age group between 50-90 years, 
study of all age group can be undertaken for a better 
knowledge of treatment outcome in future researc.             

CONCLUSION

ACBT was found to be more effective when 
compared to Autogenic drainage technique at improving 
peak expiratory flow rate and reduced the dyspnea, and 
therefore should consider as an effective method in 
clearance of secretions in COPD patients
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ABSTRACT

Background and purpose: The purpose of this study was to find  the long term efficacy of Mulligan 
mobilization versus Maitland mobilization in subjects with idiopathic adhesive capsulitis in  aspect  of  
relieving  pain,  improving range  of  motion, and  reducing  functional  disability.

Method: 45 subjects were randomly assigned into 3 groups. Group-A (n=15) received Maitland 
mobilization along with supervised exercise program, Group-B (n=15) received Mulligan mobilization 
along with supervised exercise program and Group-C (n=15) received supervised exercise program alone 
thrice weekly for 4 weeks. The outcome parameters were measured at baseline, post intervention and at two 
weeks follow up.

Outcome measures: Pain intensity was measured using Visual Analogue Scale (VAS) during upper limb 
activities, passive range of motion was measured using Universal Goniometer and functional status was 
evaluated by SPADI.

Results: Statistically significant improvement was found in all the three groups for all outcome parameters 
(p<0.05). In between group analysis both Group A and Group B showed statistically significant improvement 
in all the outcome parameters when compared with Group C. Group-B showed significant improvement 
in VAS, abduction ROM and SPADI score when compared with Group-A after post-intervention as well 
as follow-up. But there was no significant difference found in External rotation ROM between the two 
experimental groups.

Conclusion: Mulligan mobilization is more effective than Maitland mobilization in relieving pain, 
increasing range of motion, and improving functional capacity in subject with idiopathic adhesive capsulitis 
both in post-intervention and in follow-up. 

Keywords: Mulligan mobilization, Maitland mobilization, Adhesive capsulitis, Supervised Exercise 
Program.

INTRODUCTION

Adhesive capsulitis is a condition involving the 
capsule of the shoulder joint accompanied by painful 
and restricted active and passive movement at the 
glenohumeral joint and is characterized by a progressive 
loss of motion.  Clinical representation includes pain, 
limited range of motion and loss of function.1

The incidence of adhesive capsulitis in general 
population has been reported to be 2-5% while among 

individual with diabetes it is 10-20%. It has been seen in 
17.9% of diabetics and in 7% of non -diabetics in Indian 
population and females are slightly more affected than 
males.2 It develops usually in people of more than 40 
years of age.3

Several authors have proposed that impaired 
shoulder movement are related to shoulder capsular 
adhesions, contracted soft tissue and adherent axillary 
recess, due to which the capsule of the shoulder joint is 
unable to unfold to allow full gleno-humeral movement, 
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resulting in decreased joint excursion of shoulder.4 

Research has focused on different types of 
mobilization techniques among which, Maitland 
mobilization and Mulligan mobilization are most 
practiced ones.2, 5

Maitland concept is a process of examination, 
assessment, and treatment of neuro-musculoskeletal 
disorder by manipulative physiotherapy. Maitland uses 
a chain of oscillatory joint mobilization grades based on 
the pathological limit of tissue: 6

Mulligan technique involves the application of 
sustained glide correcting faulty positions of a painful 
and stiff joint by the therapist while the patient performs 
a concurrent active movement of the joint.7, 8 

A lot of studies have highlighted the short-term 
effect of these two mobilization techniques singularly 
and in comparison but the long term efficacy with delayed 
reoccurrences of symptom is yet to be established. So 
by follow up analysis the aim of our present study was 
to evaluate and compare the  long term effectiveness 
of Maitland mobilization and Mulligan mobilization 
on shoulder abduction and external rotation in case of 
adhesive capsulitis .

MATERIAL AND METHOD

Total 45 subjects (26 females and 19 males) were 
included. Subjects were diagnosed and referred cases 
of adhesive capsulitis with inclusion criteria of age 
between 40 to 60 years,6 idiopathic adhesive capsulitis,9 

painful stiff shoulder for at least 3 month( stage 
two)1,limited ROM of shoulder joint (ROM loss 25% 
or greater compared with the normal range of shoulder 
for abduction & external rotation, pain intensity(VAS) 
4-7cm.10

Exclusion criteria was subjects having diabetes 
mellitus11, inflammatory joint disease affecting the 
shoulder 12, rotator cuff ruptures,1 history of significant 
trauma and surgery to the shoulder10, post fracture 
complication of shoulder complex,8 corticosteroids 
injection in the affected shoulder in the preceding 
month13, previous manipulation under anesthesia of 
affected shoulder.13

This study was approved by Institutional Ethical 
Committee (IEC). Subjects were allocated to three 
different treatment groups, Group A (Maitland’s 

mobilization along with supervised exercise program), 
Group B (Mulligan’s mobilization along with 
supervised exercise program) and Group C (Supervised 
exercise program alone) by simple random sampling 
(chit picking method), consisting of 15 subjects in each 
group. For each subject, the data for pain intensity using 
VAS (during upper limb activity), ROM by Universal 
Goniometer , the functional status using SPADI was 
taken pre-intervention, post-intervention after 4 weeks 
of treatment and follow up data after two weeks of post-
intervention. Total twelve treatment sessions was given 
to each subject with the frequency of three sessions per 
week for four consecutive weeks in all the three groups. 
Subjects were instructed to apply hot fomentation 
followed by home exercise program on daily basis at 
home in all the three groups.  

MAITLAND MOBILIZATION was started with a 
few minutes of warm up consisting active free exercises.7

Mobilization Grades II & III were applied by altering 
the amplitude and depth of the oscillations for Caudal 
and Postero-anterior glide .14 In each direction three 
sets of 15 repetition with one minute rest in between of 
mobilization technique were performed at the rate of 2 
oscillations per second.1

Figure – 1: Caudal glide for abduction

Figure- 2: P-A glide for external rotation

MULLIGAN MOBILIZATION: Three sets of ten 
repetitions for external rotation and abduction were 
applied, with one minute between sets.1 Movement was 
performed up to the limit of pain-free range. 15
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Figure- 3: Mulligan mobilization for external rotation. a: 
starting position , b: end position

 Figure- 4: Mulligan mobilization for abduction  

Supervised exercise program was given to both the 
groups after completion of the specific mobilization 
technique. It consisted of Codman exercise, shoulder 

wheel exercise, wall- ladder exercise, and self -
stretching exercise of shoulder capsules (anterior and 
inferior). The subjects were instructed to perform three 
sets of ten repetitions for Codman and shoulder wheel 
exercise,16 One set of 6 repetition for ladder, and one set 
of 10 repetition for capsular stretching.17

Home exercise program was same as supervised 
exercise program. Control group having supervised 
exercise as well as home exercise.

 The data were analysed using SPSS version 
23 software. “Paired sample t-test” and “One- way 
ANOVA” and post-Hoc- Tukey were used.

RESULTS

The pre- intervention was denoted by “0”, post-
intervention was denoted by “4”and follow-up was 
denoted by “6”. 

All the three groups had shown statistically 
significant improvement in all the outcome measures 
in post intervention and in follow-up and the baseline 
characteristics are homogenous. Both Groups A & B 
have shown more improvement with respect to Group 
C. Group B has shown more improvement than other 
two groups except in external rotation where there is no 
significant difference was found between group A and 
Group B. 

Table- 1: Between group comparison of pain intensity

Group
 A
Mean
±
SD

Group 
B
Mean
±
SD

Group
 C
Mean
±
SD

Over-All
Group A 
vs.
Group B

Group B
 vs.
Group C

Group A
 vs.
Group C

p- 
value

f-
value

p-
value

p-

value

P-

Value

 VAS0

6.66

± 0.35

6.42

± 0.74

6.2

± 0.66
0.132 2.12 0.55 0.57 0.11

VAS4

2.9

± 0.45

2.10

± 0.43

4.34

± 0.97
<0.01 42.82 0.006 <0.01 <0.01

VAS6

2.26

± 0.67

1.36

± 0.44

3.48

± 1.19
<0.01 24.44 0.013 <0.01 0.001
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Table-2: Between group comparison of abduction ROM

Group A
Mean
±SD

Group B
Mean
±SD

Group C
Mean
±SD

Over- All
Group A 
vs.
Group B

Group B
 vs.
Group C

Group A
 vs.
Group C

p-
value

f- 
value

p-
value

p-
value

p-
Value

ABD0
101
± 14.78

101
± 14.16

95.13
± 8.95

0.36 1.03 1.00 0.43 0.43

 ABD4
121.66
± 12.48

132.2
± 10.74

111
± 8.28

<0.01 14.87 0.026 <0.01 0.024

ABD6
125.66
± 12.93

139
± 10.55

114
± 8.9

<0.01 19.66 0.005 <0.01 0.015

Table- 3: Between group comparison of external rotation ROM

Group A
Mean
±SD

Group B
Mean
±SD

Group C
Mean
±SD

Over- All
Group A 
vs.
Group B

Group B
 vs.
Group C

Group A 
vs.
Group C

p-
value

f-
value

p-
value

p-
value

p-
Value

 ER0
43.66 ±
17.47

38.66 ±
13.68

46.20 ±
16.39

0.42 0.86 0.668 0.406 0.90

ER4
69.4 ±
13.24

73.53 ±
7.98

53.86 ±
16.44

<0.01 9.49 0.663 <0.01 0.006

ER6
74.86 ±
11.24

82.26 ±
8.33

58.40 ±
14.56

<0.01 16.46 0.203 <0.01 0.001

Table- 4: Between group comparison of SPADI

Group A

Mean
±SD

Group B

Mean
±SD

Group C

Mean
±SD

Over-All
Group A
 vs.
Group B

Group B
 vs.
Group C

Group A
 vs.
Group C

p-
value

f-
value

p-
value

p-
value

p-
Value

SPADI0
62.03 ±
5.9

65.04 ±
11.09

58.38 ±
5.24

0.79 2.70 0.55 0.064 0.41

 SPADI4
33.16 ±
4.9

26.55 ±
8.14

45.82 ±
7.19

<0.01 30.19 0.032 <0.01 <0.01

SPADI6
26.74 ±
5.99

14.10 ± 
6.8

35.66 ±
8.04

<0.01 35.72 <0.01 <0.01 0.003
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DISCUSSION

This study was designed to compare the long term 
effectiveness of Maitland mobilization in treatment of 
idiopathic adhesive capsulitis by comparing it with 
Mulligan mobilization.

While analyzing the outcome measures Group A 
& B showed statistically significant difference when 
compared with group C in improvement of all the three 
outcome measures.

We found that Mulligan mobilization showed 
better result in improvement of all outcome measures 
except external rotation in which there was statistically 
insignificant difference between Maitland and Mulligan 
both in post-intervention and in follow-up. 

The effect of Maitland mobilization in reducing 
pain has been explained by Kumar A (2012)17 that 
Grades I and II are helpful for treating joints limited 
by pain because the oscillations may have an inhibitory 
effect on the perception of painful stimuli by repetitively 
stimulating mechanoreceptors that block nociceptive 
pathways at the spinal cord or brain stem levels.

 Mobilization provokes Golgi tendon organ (GTOs) 
at the end of the joint mobilization and causes reflex 
inhibition of the muscle which was concluded by 
Lundberg A et al in 1978.18

Decline in pain intensity in Mulligan group was 
significantly superior to other two groups of this study. 
Mulligan mobilization provides tactile and compressive 
stimuli to soft tissue. The afferent activity resulting 
from these stimuli may influence spinal cord neurons 
inhibitory nociceptor in motor neuron pool and they may 
provide to retrain the spinal cord circuitry by allowing 
the subjects to experience repetitive pain free motion. 
This helps to switch off maladapted spinal cord circuitry 
and re-establish normal levels of nociception.19 After 
follow-up Group B showed superior effect than Group 
A. The long-term effects of pain relief, was hypothesized 
to be due to changes in nociceptive and motor System 
dysfunction, possibly implying the role of hypoalgesia.

In group C the noticeable change in pain might be 
due to effect of supervised exercise program.  A study 
by Hindle KB et al (2012) described that stretching leads 
to decrease in nociception, or pain that is sensed which 
causes inhibition, produced by the GTOs .20 Codman 

exercise helps to relieve pain through gentle traction and 
oscillation and the neurophysiological and mechanical 
effect.16

 The improvement in ROM in Group A & B may be 
due to the Mechanical force during mobilization leading 
to breaking up of adhesions, realigning collagen and also 
maintain joint mobility by inducing biological changes 
in synovial fluid and their enhanced exchange.21

But both the techniques were equally effective for 
external rotation ROM both in post-intervention and 
in follow-up. Maitland mobilization improves normal 
extensibility of capsule, restore joint play  and stretches 
the tightened soft tissues and periarticular structures 
to induce beneficial effects.22 This techniques are also 
thought to increase the proprioceptive and kinesthetic 
sensation in the joint thus subjects can do the activities in 
newly gained range of motion.17 Maitland mobilization  
is believed to increase or maintain joint mobility by 
inducing rheological changes in synovial fluid, better 
exchange between synovial fluid and cartilage matrix, 
and increased synovial fluid turnover.1

Mulligan mobilization combines a sustained 
application of manual gliding force to the joint with 
concurrent physiological osteokinematic motion of the 
joint either actively by the patients or passively by the 
therapist.19

However, in between group analysis there was 
statistically significant difference in improvement of 
abduction ROM in favour of Group B, insignificant 
difference was found in these two groups for external 
rotation after 4 weeks of intervention as well as after 2 
weeks of follow-up.

The superior effect of Mulligan mobilization for 
abduction ROM might be because of active participation 
of the subjects and adjustment of moving articular 
surface and restoration of shoulder kinematics. The 
comfort to move and its associated pain relief could have 
encouraged the subjects to actively move the shoulder in 
all directions.23 

In Group C the noticeable change might be 
beneficial effect of supervised exercise which increases 
the extensibility of the soft tissue on the basis of creep 
response thus altering the viscoelastic properties 
and range of motion can be gained. Improvement in 
functional capacity might be due to decrease in pain 
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and increased range of motion, consequently lessened 
suffering in daily activities, pain with specific tasks, 
and difficulty in moving arm lifting actions, overhead 
activities. When subject’s pain decreased, it revealed a 
reduction in SPADI scores. Mulligan mobilization was 
better in decreasing pain and improving function as this 
technique has an additional benefit which may engage 
extra proprioceptive tissues, such as the golgi tendon 
organs activated by tendon stretch and restored the 
normal glenohumeral arthrokinematics and also resulted 
in capsular stretching (Kachingwe et al, 2008).5 

Exercises are helpful in increasing ROM and 
decreasing pain and also revealed a reduction in SPADI 
scores.20 Hence, this can be a probable reason for 
improvement functional status in Group C. 

CONCLUSION

Mulligan mobilization is significantly better as 
compared to Maitland mobilization for the management 
of Subjects with adhesive capsulitis for pain, abduction 
ROM and functional status both in post-intervention and 
in follow-up, but there is insignificant difference for 
external rotation ROM.
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ABSTRACT 

Background: Physical therapists are often at risk for developing WMSDs because they are often involved 
in physically demanding and intense, repetitive tasks in their practices. The highest prevalence of WMSDs 
among physical therapists is reported to be in the lower back area. Younger physiotherapists have higher 
prevalence of low back ache as compared to other therapists. WRMD in physical therapists is associated with 
the therapist’s age and clinical experience because of the nature of their profession which is often repetitive, 
labour intensive and involving direct contact with the patients. Aim: To evaluate Correlation among 
Mechanical low back pain, low back disability index and health related quality of life in Physiotherapists 
suffering from mechanical low back pain. Methodology: A total of 100 young, full time Physiotherapists 
working since two years or more, aged between 25-30 years fulfilling the inclusion criteria were selected 
from various hospitals in Delhi. However, History of recent surgery of lower limb, spine, abdomen, pregnant 
females and subjects with neurological, systemic or psychiatric conditions were excluded from the study. 
The purpose of study was explained to the subjects. General assessment was done as per assessment form. 
Subjects were then allowed to fill both questionnaire (Modified Oswestry Low Back Disability Index and 
World Health Organization Quality of Life (WHOQOL) – BREF). Results: Highly significant correlation 
was found at 0.5 level between VAS and ODI (p=0.427). Also, highly significant correlation was also 
found between VAS, Domain2 (p=0.329), and VAS, Domain4 (p=0.277). However, when correlation was 
calculated between the domains, there is high significant correlation between Domain (1 & 2), Domain (1 & 
3), Domain (1 & 4), Domain (2 & 3), Domain (2 & 4), Domain (3 & 4) respectively. A significant correlation 
was found between ODI, Domain 2 (p=0.252) and ODI, Domain 4 (p=0.231). No significant correlation 
was found between VAS, Domain1; VAS, Domai3; ODI, Domain1; and ODI, Domain3 respectively. 
Conclusion: Significant correlation was found among Mechanical Low back pain, Low Back Disability and 
Health Related Quality of Life in Physiotherapists suffering from Mechanical Low Back Pain.

Keywords: Physical therapists, Low back pain, VAS, WHOQOL, ODI

INTRODUCTION

A work-related musculoskeletal disorder (WRMD) 
is musculoskeletal injury that results from a Work-related 
event. This may result in loss of working hours, work 
restriction or transfer to another job. Musculoskeletal 
disorders (MSDs) can affect muscles, joints, tendons, 
ligaments and nerves. Most work-related MSDs develop 
over time and are caused either by the work itself or by 
the employees’ working environment.1

Physical therapists routinely perform activities 
that involve transferring a patient (from exercise mat 
to chair, to parallel bar etc), assisting in Mat exercises, 
lifting and using cumbersome equipments. These work 
tasks put therapists at risk for both acute and cumulative 
musculoskeletal pain.2 LBP was defined as chronic 
or acute/sub acute, as a function of the time course. 
“Mechanical” low back pain (LBP) is a major cause of 
illness and disability, especially in people of working 
age.3Patients with low back pain (LBP) not only suffer 
from physical discomfort, but also have functional 
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limitations that might cause disability and interfere with 
their quality of life. 4 therefore,, this study will be an 
effort to document the prevalence of mechanical low 
back pain in physical therapists.

METHODOLOGY

The purpose of study was explained to the subject 
and a verbal description of all procedures was given 
to them. The subjects were assessed and demographic 
data was obtained. Subjects who meet the inclusion 
criteria were included in the study. General assessment 
was done and subjects were then allowed to fill both 
questionnaire (Modified Oswestry Low Back Disability 
Index and World Health Organization Quality of Life 
(WHOQOL – BREF)

Inclusion Criteria

1. Male and Female of age group 25 -30 years 
with diagnosed case of  Mechanical low back pain.5

2. Working since 2 years or more.1

3. Full time-Physiotherapist in various hospitals in 
Delhi. (Government and Private hospitals)

Exclusion Criteria

1. History of recent surgery of lower limb, spine, 
abdomen.(less than 3 months)

2. Pregnant females. 6

3. Subjects with neurological, systemic or 
psychiatric conditions

Instruments and Tool used

1. Low Back Disability Questionnaire –Revised 
Oswestry)

2.  World Health Organization Quality of Life 
(WHOQOL)-BREF

RESULTS

A sample of one hundred Physical Therapists in 
the age group of twenty five to thirty years were taken 
having mean age of 27.27±1.57. The mean of pain 
intensity (VAS) and ODI was 4.47± 1.32 and 16.6 
±15.15 respectively. (Graph 1) Mean and standard 
deviation was calculated for all the three variables 
(VAS, ODI, and WHOQOL). In Health related Quality 
of Life (HRQOL), four domains were measured (D1, 

D2, D3 and D4). “Domain1”denotes Physical health
while “Domain2” denotes Psychological well-being. 
Similarly, “Domain3” denotes Social relationship and
“Domain 4” Environment. The mean of D1, D2, D3 

and D4 were 23±2.90, 20.71±3.04, 9.64±3.09 and 
28.46±4.33 respectively. (Graph 2) In the study, it was 
found that highest prevalence (67%) of subjects were 
in first category (minimal disability), followed by 24% 
in the second (moderate disability) and 9% in the third 
category (severe disability). (Graph 3) 

Graph 1:- Showing VAS scores of all the subjects

Graph 2- Representing mean value of Quality of Life 
(WHOQOL) of each domain

Graph 3- Showing the level of disability (ODI)

Graph 4 – Correlation between VAS and ODI
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Table 1 - Correlation matrix of different variables: VAS, ODI, DOM1, DOM2, DOM3 & DOM4

VAS ODI_S DOM1 DOM2 DOM3 DOM4

VAS 1

ODI_S 0.427** 1

DOM1 -0.177NS 0.035NS 1

DOM2 0.329** -0.252* 0.481**
1

DOM3 -0.125NS -0.162NS 0.314** 0.355** 1

DOM4 0.277** -0.231* 0.629** 0.633** 0.499** 1

*Significant at 0.05 level of significance;

**Significant at 0.01 and level of significance

 NS- non significant

Pearson’s correlation coefficient was used to 
measure correlation between Analogue Scale (VAS), 
Oswestery Disability Index (ODI) and World Health 
Organization Quality Of Life (WHOQOL). It shows 
highly significant correlation at 0.5 level in VAS and 
ODI (p=0.427). Also, highly significant correlation 
was also found between VAS, Domain2 (p=0.329), and 
VAS, Domain4 (p=0.277).Correlation between VAS 
& ODI shown in Graph 4 and correlation matrix of 
different variables are shown in table 1.

DISCUSSION

 This is a co relational study, which was designed 
to see the effect of mechanical low back pain causing 
disability and quality of life in physiotherapists As 
we know lower back is particular more susceptible to 
injury. According to Norkin, repetitive strain causes 
injury by either repeated application of a relatively low 
load or by application of a sustained load for a long 
duration (prolonged sitting or stooped posture) 7In this 
study, the perceived Mechanical Low Back Pain of 
Physiotherapists was assessed and compare with Quality 
of Life (QOL) and disability levels. The most affected 
quality of life domain found in this study was Domain2 
(Psychological) and Domain4 (Environmental).

 Psychological QOL domain comprises questions 
related to bodily image and appearance, negative 
feelings, positive feelings, self-esteem, spirituality/ 
religion/ personal beliefs, thinking, learning, memory 
and concentration. Findings from the present study 

shows that exercise can be a useful method for 
improving mood of individuals feeling depressed. 8 It is 
also possible that exercise increases creativity directly, 
without the intervention of mood changes.9 As biological 
mechanisms focus on the fact that strenuous exercise 
has been shown to result increased cortical blood flow, 
release of endorphins, and increased epinephrine and 
nor-epinephrine synthesis.10 Environmental domain 
consists of questions related to financial resources, 
Freedom, Physical safety and security, Health and social 
care, Accessibility and quality, Home environment, 
Opportunities for acquiring new information and skills 
Participation in and opportunities for recreation or 
leisure activities, Physical environment (pollution / 
noise / traffic / climate) and Transport. In our study we 
found that the younger population (younger Adults i.e. 
25 to 30years, as our subjects’ age range) is not able 
to achieve environmental satisfaction. This requires 
a large and different population to study the effect 
more precisely. Brown et al, in their study found that 
environmental quality of life increases with age and 
with higher levels of anxiety associated with poor 
environmental quality of life. 

Treating a large number of patients in a day, working 
in awkward positions, working in the same position for 
long periods of time, and performing manual orthopedic 
techniques were also considered “major problems.” 11 

Molumphy et al has conduct a study and found 29% of 
physical therapists suffering from low back pain found 
the prevalence of job-related LBP. In a study by Scholey 
and Hair, the prevalence of LBP in 243 PTs in Great 
Britain was found to be 38%. 12 Therefore, during patient 
treatment sessions, using proper body mechanics and 
appropriate patient and therapist positioning techniques 
is imperative. The use of adjustable equipment and staff 
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assistance may also prevent the occurrence or recurrence 
of work-related LBP.7 Education programmes on 
prevention and coping strategies for WRMDs are 
recommended for physical therapists in order to reduce 
the risk of further injury.13

CONCLUSION

There is significant correlation that was found 
among Mechanical Low back pain, Low Back Disability 
and Health Related Quality of Life in Physiotherapists 
suffering from Mechanical Low Back Pain. Also it 
has cleared that low back pain have more effect on 
psychological and environmental life. Yet it has not 
cleared that from this study that physical health and 
social relationship is affected or not. However, minimal 
disability is there in 67% of subjects in the present 
study. Therefore the study concludes by accepting the 
experimental hypothesis (H1)
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ABSTRACT

Background: Most children with Down syndrome have deficits in balance, co-ordination, and gait 
throughout childhood and adulthood .

Objective: To identify the gait parameters and balance in over weight and obese down syndrome children.

Method: A total of 25 down syndrome children was included with overweight and obesity down syndrome 
and there gait parameters and balance was evaluated.

Results:  Gait and balance was more effected in obese than over weight.

Conclusion: Overweight DS can walk more distance with more speed than obese DS children.  Balance was 
more affected in obese DS children. Concluding that obese DS have high risk of fall.

Keywords: Down syndrome, Gait Parameters and Balance.

 INTRODUCTION

Down syndrome(DS), also known as  trisomy 21, 
it is a genetic disorder caused  by the presence of all or 
part of a third  copy of chromosome 21.1 It is typically 
associated with delay in physical growth, characteristic 
facial features, and mild to moderate intellectual 
disability. The  average IQ of  a  young  adult with Down  
syndrome  is 50, equivalent  to  the  mental  age of  an  
8- or  9-year-old  child, but this varies widely.1,2 Down 
syndrome  is one of  the  most  common  chromosome   
abnormalities in humans, occurring  in  about  one  per  
1000  babies born each year.2

All  children  with  down  syndrome  have  some 
degree  of  gross  motor  delay. It is  evident  that  their  
motor  ability  develops  relatively  slowly  and  that  
motor  milestones  are  achieved  later.  Various  authors  
have  described  characteristic  motor disorders which 
occurs in down syndrome children and which seem to be  
influence their motor development during  the first year 
of their life.4Motor  skills  develop  in  largely  the same  
sequence  as  in typical children but  later  they  improve 
with practice but may more time and take long time 
improve. The majority of children with Down syndrome 
achieve all the basic skills necessary for everyday living 
and personal independence .4, 6. 

Effect of childhood obesity is clinically  Manifested 
by gait abnormality and balance.7,8 Movements of 
the lower extremities are affected by obesity, with  
differences being reported in sagittal, frontal, and 
transverse plane hip, knee,  and ankle joint angles. While 
some studies have shown that obese adults and children 
walk with a more erect sagittal plane posture compared to 
non-obese individuals.8 Obesity may also   compromise 
the ability to resist muscular fatigue. Muscular fatigue 
impairs  balance  control and requires a greater level of  
cognitive resources for balance  coordination.8,9

MATERIAL AND METHOD

 The data was collected from KLE. Dr.Prabhakar 
Kore Hospital and MRC ,  Belagavi Sparsh the helping 
hands, Aradhana  school  for  slow learners  ,Ankur 
school for special children , Belagavi the sampling 
done was Non- Probability Sampling Ethical clearance  
was obtained from Institutional Ethical  Committee 
of KLEUIPT. Subjects were screened for inclusion 
and exclusion criteria. The age group of these down 
syndrome children varied from 06 to 18 years. Children 
with cardiovascular or  respiratory pathologies Children 
with  auditory deficits Children with visual  deficits and 
children with BMI less than 25 was excluded from the 
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study .

 After obtaining consent, the study protocol was 
first explain to each participant who was then provided 
with  written informed assent. A brief history  was  taken 
about the person neurological  and musculoskeletal 
assessment for screening of fall risks,  educational  
profile  and socioeconomic status. The age,  height, 
weight  was  measured  and  BMI  of  every child was 
taken. To  measure gait parameter like walking speed, 
walking  distance child was asked to walk in 50 meter 
length  in a  corridor  or  room  and   measurement  was  
taken  with  the  help  of  stop  watch. Then  for  step 
length, and  stride  length  child  was  asked  to dip  his  
foot  in  black  paint  and  then was  made  to  walk  in  
the  white  sheet  and   their  foot  print  was  measured  
with  the  help  of  measuring  tape  and  noted.

Then balance was checked with the help of  Pediatric 
Balance scale (PBS) on  demographic data .The child 
was asked  to  perform 14 task. According to pediatrics 
balance scale. The child received a practice trail on each 
item. Verbal and visual  direction  was clarified through 
the use of  physical prompts. Each item was scored  
utilizing  0  to  4 scale.  

OUTCOME MEASURES

Rancho losAmingos Observational Gait Analysis 
Scale  is a standardized  approach utilized  to assess 
gait impairment for  various diagnosis. Result indicate  
moderate (kappa = 0.41 - 0.60) to  substantial  (kappa = 
0.61 – 0.80)  Intra – rater  reliability  and fair  (kappa = 
0.21 – 0.40)  to moderate  (kappa = 0.41 – 0.60)  Inter 
– rater  reliability.13

Pediatric  Balance  Scale  is  a modified  version  
of  berg  balance  scale  for  the child  with  mild  to 
moderate  motor  impairment .Reliability of  PBS  is  
(kappa  coefficient k = 0.87  to 1.0  spearman rank     
correlation coefficient  r = 0.89  to  1.0)14.

RESULTS

In the present study when overweight and obese 
Down Syndrome children were compared it was 
found that walking speed and walking distance were 
statistically significant. Step length and stride length 
were not found to be significant and when balance was 
compared it was statistically significant.

Table 1: Age and BMI distribution among 
overweight and obese

overweight Obesity P  value

Sample size(m/f) 11/5 6/3

Age 10.5±3.65 9.7±3.84 .569

BMI 26.1±1.33 32.7±4.40 <.001+

AGE DISTRIBUTIONAND BMI

Participants included in the present study were 6-18 
years age group. The mean age group of overweight was 
10.5±3.65 and mean age group of obese was 9.5±3.84 
with a p value of 0.569 which was not statistically  
significant.(Table no. 1 )Similarly when BMI was 
compared in over weight and obese DS  children the  
mean value obtain  for overweight  was  26.1±1.33 and 
for  obese it was 32.7±4.40 with the p value of 0.001 
which is statistically significant. (Table no.1 )

Table 2: Gait Parameters in Overweight and Obesity 

Gait  parameters OVERWEIGHT OBESITY T DF P

Walking  speed .52±.9 .41±0.07 2.943 23 .007+

Walking  distance 30.5±5.65 25±3.96 2.572 23 .017+

Step  length 11±2.83 9.5±1.74 1.384 23 .180

Stride  length 31.1±4.97 28.9±.4.10 1.112 23 .277

Walking speed: When walking speed was evaluated 
overweight children with   down syndrome walked with 
a mean speed of 52±0.9m/sec and obese walked with 
a mean speed of 41±0.7m/sec. Concluding that obese 
could walk with more speed than obese. The  p value  
obtained  was  found  to  be  0.007 which  is  statistically  

significant  .(Table no. 2 )

Walking distance: When walking  distance  was  
measured  it  was  found  that  over  weight  covered  a 
mean  distance  of  30±5.65  meters  and  obese  covered  
a mean  distance  of  25±3.96 meters indicating that over 
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weight can cover more distance than obese   with   p  
value  0.017 which  was  also  statistically  significant. 
(Table no. 2 )

Step length / stride length: Similarly  when step  
length  was  measured,  the overweight  children  had   a  
mean  step  length  of  11±2.83cm and obese  9.5±1.74cm 
indicating that step length was more in over weight then 
obese with  p  value  0.18 which  was  statistically  not  
significant  .  Stride length  in  obese  was  found  to  be  
28.9±4.10cm and  in  over  weight  it  was  31.1±4.97 cm 
showing that stride length is more in over weight then in 
obese  with  a  p value  of 0.277  hence  statistically  not  
significant  . As p value  was  more  then  0.05( Table no. 
2 and Graph no. 3, 4) 

Table 3: Pediatric Balance Scale in Overweight 
and Obesity

Paediatric 
Balance 
Scale

OVER-
WEIGHT OBESITY T DF P

PBS 48±5.37 43.1±5.21 2.206 23 .038+

Balance  was  checked  using  PBS  scale  over  
weight  scored  48±5.3 and  obese  43.1±5.21 p value  
was  found  to  be  0.38  which  was  statistically  
significant.   This  indicate  balance  is more  affected  in  
obese  down  syndrome  hence  there  is  increased  risk  
of  fall  in  obese  population  . (Table no. 3)

DISCUSSION

Children with Down syndrome have deficits in 
balance, co-ordination, and gait throughout childhood 
and adulthood. The balance  may  be  particularly  
difficult  for individual with down’s  syndrome.15Motor  
disability is common in  individual   with  down 
syndrome which include longer  reaction time, balance 
and postural  deficits co-contraction of agonist  and  
antagonist muscles .15,16 Due  to  ligament  and  muscle  
dysfunction  gait  become  unsteady  and  increase  
cautiousness  during  walking  and  may  lead  to  low  
velocity  and  short  stride.17The  purpose  of  the current 
study was to identify the  gait parameters and balance 
in obese  down syndrome children using rancho  los 
amigos observational gait analysis scale  and pediatric 
balance scale. The study  will  help  in  identifying  the  
balance  and  gait affected due to obese down  syndrome  
and   obesity which will help  in planning early  

rehabilitation programs and  treatment  and  improve  
their quality  of  life. The gait parameters like walking 
speed and walking distance was found to be statistically 
significant indicating that over weight down syndrome 
could walk more distance and with more speed than 
obese down syndrome. Similarly when step length and 
stride length was compared it was seen that over weight 
had longer step length and stride length than obese but 
statistically not significant. When balance was checked 
it was found that balance was more affected in obese 
than in overweight.

In a study were the parameters of gait in Down 
syndrome children verses obese and healthy children. 
In their study the age was 6-15 year but in the present 
study their age taken was 6 to 18. The gait parameters 
like walking speed, walking distance, step length and 
stride length was compared and it was found that all 
gait parameters was less in obese Down syndrome 
children than normal obese and normal weight children. 
But in present study it was found that walking distance 
and walking speed was less in obese down syndrome 
than over weight down syndrome .Similarly when step 
length and stride length was compared it was seen that 
overweight DS has larger step length and stride length 
than obese DS children but statistically there was no 
significant result found.  Most children with down 
syndrome have  some degree of gross motor delay. The 
obese DS child mostly walk with legs  wide apart and 
extending the arm  sideways, walking quickly and with  
rotation of trunk the action appears  hypotonic and thus  
uncoordinated16,18.

This would be reason for obese DS had slow 
walking speed and less walking distance and reduced 
step length and stride length.16

A study in which effects of obesity on the 
biomechanics of children’s gait was done where they 
compared normal weight children with overweight and 
obese. The parameters like cadence, walking speed, 
step length, stride length, step cycle, base of support 
and double support were measured. Their findings were 
that, the unreliability of gait patterning was  observed in 
obese children (slower walking velocities, shorter stride 
lengths, and increase in base of support and longer double 
support percentages) is related to body composition 
and is affected by speed of walking19. Similar findings 
were found in the present study when walking speed 
and walking distance was measured in obese and 



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      104                 105     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

overweight DS children.  Obese Down syndrome 
had lesser walking speed and walking distance than 
overweight. But when step length and stride length were  
measured no significant results was found statistically 
but in both the studies when normal overweight child 
and downs overweight child was compared it was 
found that normal overweight child had more walking 
speed than overweight DS children and normal over 
weight could walk more distance than overweight DS 
children . Similar results was also found when normal 
obese and obese DS children was compared  it is  due 
to  obesity  in DS has  been  consistently  associated  
with  gait  abnormality  like  slower   habitual  or  self  
- selected  walking  speed due to  muscular  hypotonia  , 
ligament  laxity  when compared  with  normal  weight  
children.20

Balance is the major problem in down syndrome.19 
To evaluate balance in the present study PBS was used. 
PBS is a modified version of beg balance scale. The 
previous studies have used this scale to evaluate balance 
in school-age children with mild to moderate motor 
impairments.  In the present study the scale was used in 
overweight and obese DS children.Where it was found 
that balance is more affected in obese DS population. 
A study in which reliability of PBS was checked in 
cerebral palsy children with mild to moderate motor 
impairments.21 The study concluded that PBS is reliable 
for examining the functional balance of children with  
cerebral palsy. In the present study also balance was 
assessed in overweight and obese DS children with 
mild to moderate motor impairments. It was found that 
balance is affected in all down syndrome children but 
it was more affected in obese population and moderate 
to severely affected in younger obese population age 
group of 6 to 10 years.Limitations of the study was 
Uncooperativechildren, and difficulty for the children 
to follow commands .Recommendations for Future 
Study:The present study can be conducted with large 
sample size. The same study can be conducted in class 
I ,II , III  obesity . Also other gait parameters like base 
of support, arm swing, double limb support etc. can be 
studied.Intervention for weight reduction in obese DS 
can be planned 

CONCLUSION

The present study concluded that overweight DS 
can walk more distance with more speed than obese 
DS children. When balance was evaluated it was found 

that balance was more affected in obese DS children. 
Concluding that obese DS have high risk of fall.
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ABSTRACT

Objective: To determine the long-term effect of high heeled shoes on Q-angle & Quadriceps muscle 
strength.    

Study Design: Comparative design

Method: To measure q-angle, subject was in supine position, then a line was drawn from ASIS to the mid-
point of the patella and another line is drawn from the Centre of the tibial tubercle to the mid of the patella. 
The angle where these lines intersect is Q-angle and was measured with goniometer. The quadriceps strength 
was measured using the modified sphygmomanometer bag method.

Results: A comparative study was designed to determine the long term effect of wearing heeled shoes on 
Q-angle and Quadriceps muscle strength in 30 young females with mean age of 22.93±1.91 years, with 
mean height of 159.95±5.20, mean weight of 59.21± 8.89 kilograms and BMI of 22.74 ± 2.89 kilogram/
centimeters, mean duration of wearing heel 7.6±1.8 hours and mean height of heel 3.9±1.7 inches presented 
with following results- 

Q-angle- The data analysis unveiled a significant increase in Q-angle as hypothesis with t-score = 5.44 
(p>0.05) for the right side and t-score =2.7 (p>0.05) for the left.

Quadriceps Strength- There was no significant difference in Quadriceps strength were observed with a 
student’s t-value of 1.13 (p<0.05) for the right side and t-value of 0.92 (p<0.05).

Conclusion: The subjects who were regularly wearing high heeled shoes for duration of more than 40 
hours/week with a heel height of more than 3 centimeters showed an increase in their Q- angle. However, the 
strength of the Quadriceps Muscle remained unaltered with the regular wearing of high heeled shoes. 

Keywords: Q-angle, Quadriceps strength, heel height.
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INTRODUCTION

Human locomotion is complexly tuned work 
play among the muscular structures in addition to 
tendinous tissues which changes the properties of 
tissues consequently leading to alteration in both 
structures physiologically and functionally. They 
exhibit modification in dimensions of size, shape and 
materialistic properties in responses to the chronic 
and recurrent alteration in mechanical loading. The 

Muscle Tendon Units with lesser yielding undergo
es restricted cyclic length alteration whereas tissues 
with larger yielding ability will absorb large proportio
n of stretch placed on Muscle Tendon Unit5. Regular 
wearing of high heeled shoes forces the foot into a 
plantar flexed position therefore modifying the demands 
on Lower limb Muscle Tendon Units. Csapo et al. 
demonstrated that prolonged use of High Heeled shoes 
results in shortening of gastrocnemius muscle and the 
fascicles in conjunction with exaggerated tendon of 
Achilles stiffness leading to reduced active R.O.M of 
the lower limb joints particularly ankle joint.7

Pursuit by researcher Neil J. Cronin et. al. 
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established that prolonged wearing of high heeled 
shoes alters the human mechanics by reducing the step 
length and exaggerates activation of Tibialis anterior 
and soleus muscle additionally, results in increased 
energy expenditure. Fascicles were shorter in regular 
high heel wearers and had three times higher fascicle 
strain whereas the strain rate was more (six times) when 
compared to barefooted walking. So they affirmed that 
prolonged and habitual high heel walkers are susceptible 
to discomfort and muscle fatigue alongside Tendo-Ach
illis stiffness therefore reducing ankle ROM in stance. 5 

Ho et al. verified that the high-heeled shoes increase the 
stress of the patellofemoral joint owing to the enhanced 
knee extensor moment.10

The Vastus Medialis muscle is primarily responsible 
for stabilization of patella.9Lindsay Edward found that t
here’s imbalance in forces at time of activation among 
Vastus Medialis Obliqus  (VMO)  and Vastus Lateralis 
(VL) EMG during the sit to stand activity that mal-
aligns the patella inflicting pain within the knee joint. 
The results were predominantly significant for three 
& five centimeters for VL but at five centimeters for 
VM.6 Park km et al. that VMO: VL electromyography 
ratios differ a lot while walking when comparing 
barefoot with females wearing 7 centimeters heel and 7 
centimeters vs  3 centimeters heel.13

The Quadriceps (Q) Angle is expressed as the angle 
between the Quadriceps Muscle & the patellar tendon. 

2 Horton and Hall established 13.5 ± 4.5 degrees as 
mean value of Q-angle for normal population. They 
also quantified the normal values of 11.2+/- 3 0 for 
men while females who had larger q-angle ranging from 
15.8+/- 4.5o. An angle less than 13° is correlated with 
chondromalacia patellae or patella Alta. An angle larg
er than 18° is often related to chondromalacia patellae, 
subluxing patella and enlarged femoral ante version 
etc.3 they also quantified the normal values of 11.2+/- 3 
0 for men while females who had larger q-angle ranging 
from 15.8+/- 4.5o. 8 The enlarged angle would pull the 
tibia that might have an effect on the tibio-femoral 
contact during movement. Additionally with reduced q-
angles, the valgus orientation of the knee decreases with 
enlarged peak torques at the knee.14 

Similar study on the influence of heel height on 
vertical ground reaction force by Aikaterini E. Tsakoniti 
affirmed that heel height alters the vertical GRF 
throughout landing tasks. 15

Ho et al verified that the high-heeled shoes 
increase the stress of the patellofemoral joint owing to 
the enhanced knee extensor muscle moment.10 Shuping 
Xiong et al affirmed that Wearers of Heel height 
tend to experience an impact on standing balance.11

High Heeled shoes tend to induce more amount of 
force in gastrocnemius, TA and VL.4 Till date there 
are relatively few researches on long-term effect of 
heels when compared to studies aimed on short term 
wearing of heel in females.5This study therefore focuses 
at prolonged high heel wearer females thus addressing 
the physiological, biomechanical and functional 
predicament with future prospective.

MATERIALS & METHOD

Sample- 30 female students and hotel employees 
(15- controlled; 15 experimental)

Study Design: Comparative study

Inclusion Criteria:

1) History of wearing heels for at least 40hr/week 
for minimum of two years5

2) Least height of heel being 5 centimeters5

3) Females whose age fall between 21-29 years5

Exclusion Criteria: 

1) Clinical symptoms of any knee pathology9 

2) Current history of knee surgery (less than 3 
months) 9

3) Patellar subluxation9

4) Meniscal injury9

5) Ligamentous instability 9

6) Patellar tendinitis9

7) Osteoarthrosis of knee9

        8) Pregnancy 9

  PROCEDURE

A comparative study was carried out on 30 young 
healthy female groups segregated in 2 groups of 15 
individuals each controlled group and experimental 
group consisting of habitual healthy high heel wearer 
females selected on the basis of inclusion criteria across 
the Delhi-NCR. After receiving their written informed 
consent, Brief explanation about the protocol was given 
to the females following which the data was obtained by 
measuring the Q angle and the strength of quadriceps.
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Measuring Q-angle- the subject was in supine lying 
position with her knee extended. Participant’s desired 
limb was exposed till mid-thigh. Then a line was drawn 
from ASIS to the mid-point of the patella, and another 
line was drawn from the tibial tubercle to the mid of the 
patella. The angle where these lines intersect is the Q-
angle and was measured with goniometer aligned along 
the lines.1

Measuring strength- the participant was in high 
sitting position with her arms on sides with thighs 
supported on a couch such that the hips and knee are 
naturally flexed in 90o and 90o respectively. A line was 
drawn on the skin with reference to ankle joint line 
which determines the position of the bag. In bag method 
the bladder of modified sphygmomanometer’s bag was 
first removed from the cuff and then folded into three 
equal sections which are then placed inside securing 
the cuff in a partially sewn cotton bag of dimensions 
of 15 centimeter long, 15 centimeter wide and 1.5 
centimeter thick. Before assessment, a brief explanatory 
demonstration was done to familiarize the subject with 
the equipment and the procedure.

Following procedure was followed -1) the valve 
was tightly closed and cuff was inflated to 100 mm 
Hg so as to devoid cuff of wrinkles then the pressure 
was decreased to a base value of 20 mm Hg and then 
valve is tightly closed again (2) the bag was then placed 
above the ankle anteriorly (3) the subjects were asked 
to resist the movement such that isometric contraction 
is produced to its peak limit for 5 seconds (4) the 
therapist provides the verbal encouragement to hold 
the contractions. The instructions were 1…2…3… 
now! Apply force! Force!... force.. ! Relax (5) the force 
is recorded (mm Hg pressure) which is the maximum 
force subject was able to sustain without movement. The 
pressure applied by therapist is then gradually increased, 
which was matched by the subject reaching a peak at the 
count of 5 set, then held there for 2 more set at which 
time the scale is read. 12

DATA ANALYSIS

Data was analyzed using independent student’s T-
test for comparison between the Q-angle and Quadriceps 
strength between both the groups and the co-relation 
between the Q-angle and duration of wearing heels and 
heel height as well as the effect of same on Quadriceps 
strength was assessed by Pearson’s test. 

RESULTS

Baseline Characteristics (Table 1)

Q-angle and Quadriceps muscle strength was 
measured in 30 young females with mean age of 
22.93±1.91 years, with mean height of 159.95±5.20 
centimeters, mean weight of 59.21± 8.89 kilograms and 
BMI of 22.74 ± 2.89 kilogram/centimeters. The mean 
duration of wearing heel was 7.6±1.8 hours and the 
mean height of heel was 3.9±1.7 inches. 

Table 1: Baseline Characteristics

group 1 group2

Variables mean ± S.D mean ± S.D

Age (years) 21.5 ±0.8 24.3 ± 1.6

Height (centimeters) 160.7 ± 5.2 159.2 ±4.3

Weight (kilograms) 58.5±8.8 60.2± 9.1

BMI (kilogram/
centimeter2)  22.7±3.4  22.8±2.1

Heel Height (inches) 1.8±0.4 3.9±1.7

Heel wearing duration 
(hours) 2.2±0.8 7.6±1.8

Q-angle (degrees)

Right 14.2 ± 1.5 21.4±2.1

Left 13.7 ± 1.9 21.08 ± 2.2

Quadriceps strength (mm 
Hg)

Right 80.4 ±22.7 89.5 ±2.1

Left 79.5 ±23.5 87.3 ±21.1

Comparison between Q-angle and quadriceps 
muscle strength of the two groups (t- value)

 (Table 2)

The data analysis unveiled a significant increase in 
Q-angle .t score = 5.44, p= 2.08 (p>0.05) for the right 
side and t score =2.7, p=2.08 (p>0.05) for the left side in 
subjects regularly wearing heel for more than 40 hour/
week with a minimum heel height of 3 centimeters.

There was no significant difference in Quadriceps 
strength. Student’s t value = 1.13 (right side) and t- value 
= 0.92 (left side) which were insignificant.
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Figure 2. Scatter plot representing the co-relation between the 
heights of heel with the Q-angle right knee & left knee

Figure 1. Scatter plot representing the co-relation between the 
duration of wearing heel with Q-angle. Right knee & left knee

Table 2: Comparison between Q-angle and quadriceps muscle strength of the two groups (t- value)

side Controlled Experimental t-score

Q-angle (degrees) right knee 14.2 ± 1.5 21.4±2.1 t-value= 5.4

mean ± SD p<0.05 , significant

left knee 13.7 ± 1.9 21.08 ± 2.2 t-value=2.7

p<0.05 , significant

Quadriceps Strength right knee 80.4 ±22.7 89.5 ±2.1 t-value= 1.13

(mm Hg) p>0.05 ,non- significant

mean ± SD left knee 79.5 ±23.5 87.3 ±21.1 t-value=0.92

p>0.05 , non-significant

Pearson’s co-relation values(Table 3)

Co-relation between duration of wearing heel and Q-angle- There was a positive Co-relation was between 
heel height and Q-angle as well as duration of wearing heel and Q-angle on applying Pearson’s co-relation test a 
significant value of 0.88 ,p=0.33 for both left and right sides at p>0.001. This is a strong co-relation.

Co-relation between Q-angle and heel height- A significant co-relation was obtained between the Q-angle and 
the height of the heel which they wore with Pearson’s value of 0.78, p= 0.33 in both left and right sides at p>0.001. 
This is a good co-relation.

Table 3: Pearson’s co-relation values

co-relation Right Left

heel duration (hours)& q-angle (degrees)
r=0.865
p<0.05 , significant

r=0.867
p<0.05 , significant

heel height(inches) and q angle(degrees) r=0.838
p<0.05 , significant

r=0.839
p<0.05 , significant

duration of wearing heel and (hours) 
Quadriceps muscle Strength( mm Hg)

r= -0.25
p>0.05 ,non- significant

r= -0.22
p>0.05 ,non- significant

Quadriceps muscle strength(mm Hg) and 
heel height(inches)

R=-0.33
p>0.05 ,non- significant

R= -0.31
p>0.05 ,non- significant

Figure 1. Scatter plot representing the co-relation between the 

Figure 2. Scatter plot representing the co-relation between the 
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Figure 3. Scatter plot representing the co-relation between the 
duration of wearing heel with Quadriceps strength Right knee 
& left knee

Figure 4. Scatter plot representing the co-relation between the 
heights of heel with the Quadriceps strength a) right knee b) 
left knee

DISCUSSION

This study which was intended to determine the 
long term effect of high heeled shoes on Q-angle and 
Quadriceps muscle strength demonstrated that long 
term wearing of high heel significantly increased the 
Q-angle of females (p<0.05). This is in accordance 
with Neil J Cronin’s study establishing that High Heel 
wearers have more strains as compared to barefoot along 
with increased Achilles tightness.5 Our results are also 
supported by Caspo et. al. who concluded that there are 
chronic adaptations in the muscle tendon structures as 
high heel group had shorter muscle fascicles as a result 
of chronic adaptations.7 Q-angle of more than 20o is 
considered as one of the predisposing condition for 
PFPs and instability caused by unequal distribution of 
activation of VMO: VL which results in mal-aligned 
patella. 4

The results presented a higher mean value for the 
females who are regular high heel wearer of more than 
6 hours per day for more than 2 years who had higher 
Q-angle than controlled group. However, when the 
Quadriceps muscle was compared for strength it showed 

an insignificant difference in mean values on application 
of independent t-test. This leads to conclusion that 
although there are neuromuscular changes in the 
Quadriceps muscle however the Quadriceps strength 
remains unaltered in the subjects who wear high heeled 
shoes for prolonged durations. 

There was a positive Co-relation was between heel 
height and Q-angle as well as duration of wearing heel 
and Q-angle on application of Pearson’s co-relation. 
These results are also in accordance with EMG study 
performed by Kyung-Mi Park et al. who concluded that 
VMO:VL ratio significantly increased while in increasing 
order in barefoot walkers, 3 centimeter heel height and 
5 centimeter heel height 13.Thus concluding the fact that 
a positive relation exists between the duration for which 
subjects wore heels as well as the height of the heel 
they persistently wore. However, again when the co-
relation between the heel heights which subjects wore 
and the duration for which they wore heel in a day had 
insignificant relationship with the Quadriceps strength 
as assessed by Pearson’s co relation.

Hence this study approves the hypothesis that there 
is a higher incidence of increased Q-angle on wearing 
of high heels for a duration of more than 40 hour/week 
which is of height more than 3centimeters. However 
no significant results were obtained for Quadriceps 
strengths when compared with normal subjects. 

Limitations of the study

• The sample size was relatively small.

• Q-angle was assessed using clinical method 
which is comparatively less reliable than radiological 
measurement of Q-angle & may have some intra-
reliability error and may vary from examiner to 
examiner.

CONCLUSION

The subjects who were regularly wearing high 
heeled shoes for duration of more than 40 hours/week 
with a heel height of more than 3 centimeters showed a 
notable increase in their Q- angle. However, the strength 
of the Quadriceps Muscle remained completely unaltered 
with the regular wearing of high heeled shoes. 

Source of Funding- Self

There are no ethical Issues & no Conflict of Interest 
related to the study.

Figure 3. Scatter plot representing the co-relation between the 
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ABSTRACT

Background and purpose:- Maitland Mobilization and lumbar segmental stabilization exercise is 
commonly used to treat mechanical low back (MLBP) pain on individual basis. But there is limited literature 
highlighting the combined effects them and their dosage are widely varies. 

Method: - Out of 57, 30 subjects of MLBP were included and randomly allocated in two treatment groups. 
Group- A (n= 15) received 14 session of Maitland Mobilization and lumbar segmental stabilization exercise 
and Group –B (n=15) received 14 session Lumbar segmental stabilization exercise only. Outcome variables 
were recorded before the starting of treatment and after 14 sessions of intervention. The data of pre and post 
intervention were analysed according to appropriate statistical test.

Results: - There was significant reduction in pain and functional status and improvement in ROM and 
Transverse abdominis (TrA) activation following treatment intervention in both groups. But Group- A 
showed better improvement in all the outcome variables.

Conclusion: - The present study shows that there is greater improvement in all outcome variables (Pain, 
ROM, TrA activation and ODI) in Group-A (Maitland Mobilization and lumbar segmental stabilization 
exercise) than Group-B (Lumbar segmental stabilization exercise)

Keywords:- Mechanical low back pain, Maitland Mobilization, Lumbar Segmental stabilization, TrA 
activation, Lumbar Multifidus, Pressure biofeedback(PBU)
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INTRODUCTION

 Low back pain is an important health problem 
with significant consequences from a socioeconomic 
point of view and is associated with high cost, work 
absenteeism, and disability worldwide.1 Low back pain 
is equally common in both genders, with onset most 

often between the age of 30 to 50 years.2  with 80-90 % 
of LBP of mechanical origin.3 Risk factors of low back 
pain are increasing age, increased body mass index, 
incidence of back trauma, daily spine loading such as 
twisting, lifting, bending, and sustained non neutral 
posture, jogging and running on cemented roads, heavy 
lifting and psychological factors (dissatisfaction with 
work situation) are the factor which increase both the 
likelihood and severity of low back pain.4

MLBP occurs because of stimulation of nociceptive 
pain generators that are identified within facet joints, 
intervertebral disks, sacroiliac joints, nerve root dura, 
and myofascial structures within the axial spine.5  
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Subjects reporting low back pain have reduced spinal 
range of motion. Decreased spinal motion lead to 
decreased joint space, causing reduced intervertebral 
movements, leading to pain. This in turn will lead to 
paraspinal muscle spasm which create a viscious cycle 
of pain and spasm leading to stiffness. The “core” has 
being described as a muscular box with the abdominals 
in the front, paraspinals in the back, the diaphragm at the 
top, and the pelvic floor and hip girdle musculature at 
the bottom.6 Various studies suggested that the TrA and 
lumbar multifidus muscles are particularly important for 
lumbar segmental stability and for the control of motion 
in the neutral zone. The function of the TLF which is 
directly attached to transverse abdominis is to increase 
the intra abdominal pressure (IAP).Increased IAP may 
contributes to both unloading and stabilisation of the 
lumbar spine. So weakness of TrA decreases the intra 
abdominal pressure and lumbar spines become unstable 
and produces loading on the lumbar spines.7 Maitland 
technique is widely used in clinical practice out of 
various manual therapy techniques. Several literatures 
have found the efficacy of the technique; however which 
protocol is best suited and should be practiced is yet to 
be established. Hence this study attempts to find out the 
efficacy of Maitland mobilization combined with the use 
of segmental stabilization exercises in the management 
of MLBP. 

MATERIAL AND METHOD

Total 57 subjects were enrolled for the study with 
complaints of low back pain. 30 subjects (19 male and 
11 female) were included in the study as per inclusions 
criteria 1) age between 18 to 45 years, both genders2 

2) Chronic low back pain without radiation for more 
than 3 months duration8 3) location of pain between 
T12 and the gluteal fold8 4) Pain usually worsen over 
course of day9 5) Subject with flexion and extension 
limited range of motion of Lumbar spine9 . The primary 
exclusion criteria were 1) Subjects with inflammatory 
and infectious disease of spine and pelvis102) Fracture 
or dislocation 3) Any structural defect of vertebral 
structure10 4) Red flag sign11 

Procedure 

Approval of Institutional Ethical Committee was 
taken prior to inception of the study. Subjects diagnosed 
as cases of low back pain were approached with the 
proposal of the study. The subjects were screened 

according to the inclusion and exclusion criteria.  The 
subjects were allocated to 2 different treatment groups, 
Group – A and Group- B (by simple random sampling, 
consisting of 15 subjects each. For each subject, 
demographic data was collected. The baseline data 
for pain intensity, Lumbar ROM, TrA activation and 
functional status (ODI) were taken pre-intervention and 
at the end of 4 weeks of treatment. The subjects were 
advised to continue their prescribed medications in both 
the groups. Measurement of pain intensity was done by 
NPRS, ROM by Modified Modified scobers test, and 
TrA activation by PBU

Intervention 

• Group A : Maitland mobilization + lumbar 
segmental stabilization exercise 

• Group B: lumbar segmental stabilization exercise 

Maitland mobilization and  Lumbar segmental 
stabilization exercise treatment protocol was given for 
14 sessions in consecutive 4 weeks which  consisted 
of 5 sessions in first week and alternate 3 session for 
consecutive three week. 3 bouts of 40 second oscillations 
were given to most provocative segment and 2 bouts 
of 40 oscillations were given to other hypo mobile 
segments2,10. Lumbar segmental stabilization exercise 
was given in 3 set of 10 repetitions with 10 second hold 
and 10 second rest and 1 minute rest between each set. 
The whole session lasted for 30 minutes 8.  Standard 
method of warm up by using static bicycling for 10 
min was used.12 Subjects were treated with maitland 
mobilization technique as described by maitland et al. 13 

Lumbar stabilization exercise14 includes Local 
segmental control ( TrA activation by PBU and lumbar 
multifidus), Closed chain segmental control (Trunk 
Forward lean), Open chain segmental control and 
progression into function. 

 Statistical Analysis: 

SPSS version 23 software was used for analysis 
of the gathered data.  Baseline characteristics of the 
data between the two groups were measured using 
“Independent sample t-test” for continuous data and 
Mann Whitney U test (it is a non parametric analogue 
to t-test) for ordinal level data.“Paired sample t-test” 
were done to analyze the within group variables NPRS, 
ROM and Transverses abdominis activation and Mann 
Whitney u test for ODI score. “Independent sample 
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t-test” was done to analyze between group variables 
for NPRS, ROM and TrA activation. ODI scores were 
analysed by “Wilcoxon singed Ranks test” for within 

group and Mann Whitney U test for between group 
variables.  The test was applied at 95% confidence 
interval and all the significant level were set at p< 0.05

RESULTS

Table - 1: Subjects demographics 

Group No of subjects Male Female Age (Mean ± SD)

Group – A
15 10 05 31.20±6.82

Group – B 15 09 06 30.40±9.63

Table - 2: Between group Analysis

Group–A Group-B Group-A Group-B

Pre Pre t-value p-value post Post t-value p-value

NPRS 5.80±0.86 5.86±0.74 0.222 0.822 2.66±0.97 4.06±0.79 4. 299 0.000

ROM 
(FLEX) 4.63±1.15 4.36±1.10 0.644 0.525 5.9±0.96 5.16±0.83 2.219 0.035 

ROM 
(EXT.) 1.76± 0.52 1.86±0.44 0.605 0.550 3.10±0.28 2.92±0.60 3.353 0.002 

TrA 
3.06±0.88 

2.66±0.61
1.437 

0.162
6.06±0.79 4.73±1.03 3.955

0.001

ODI 31.20±6.8 32.93±7.16 0.678 0.503 11.3±2.3 19.60 ±6.91 4.383 0.000

DISCUSSION 

In present study, it was found that both the 
groups have shown significant improvement over a 
period of 14 sessions of intervention for all the four 
outcome measures. Both Groups A & B showed 
statistically significant improvement for all the four 
outcome measures but Maitland mobilization and 
Lumbar segmental stabilization showed better result in 
improvement of outcome measures than only Lumbar 
Segmental stabilization exercise. 

While analysing the outcome measures, in within 
group analysis both the groups showed significant 
improvement (p< 0.05) in pain reduction. However, 
in between group analysis statistically significant 
difference was found in favour of Group- A. The 
mean improvement in pain intensity of Group- A was 
3.13±0.83 and Group- B 1.80±0.86, flexion ROM in 
Group- A was 1.26±1.11 and Group- B 0.80±0.64 
Extension ROM in Group- A was 1.34±0.49 and 
Group- B 0.65±0.52   activation of TrA in Group- A 

was 1.26±1.11 and Group- B was 0.80±0.64, ODI in 
Group- A was 19.86±6.7 and Group- B was 13.33±6.39 
respectively.

The effect of Maitland mobilization in reducing 
pain has been explained by Twomey et al (1995) that 
repetitive movements are thought to distribute synovial 
fluid over the articular cartilage and disk, resulting in 
less resistance to motion. With less resistance to motion, 
subjects may have felt free to move and thus may have 
experienced less pain.15 

Passive motion has been reported to selectively 
stretch contracted tissues without damaging healthy 
adjacent tissues. Neurophysiological explanation for 
reduction of pain is that it decreases the dorsal horn 
activation from painful stimuli after joint mobilization. 
It has been reported by the Franc et al (1984) that passive 
movements applied to either spine or the extremities 
elevate the pain threshold to various mechanical 
stimuli.16 
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Another explanation given by Manohar M et al 
(2006) who suggested that mechanoreceptors present in 
spinal column send signal to the neuromuscular control 
unit which generates muscle response pattern to activate 
and coordinate the spinal muscles to provide mechanical 
stability to maintain posture. But in case of Mechanical 
low back pain these mechanoreceptors get injured and 
nociceptors get activated which generate corrupted 
transducer signal to neuromuscular control unit leading 
to abnormal response pattern to muscle stimulation. 
Maitland Mobilization stimulates mechanoreceptor 
and inhibits nociceptors which send normal signals to 
neuromuscular control unit to generate muscle response 
pattern to activate and coordinate the spinal muscle to 
provide mechanical stability.17

In Group B the noticeable change in pain might 
be due to effect of Lumbar segmental stabilization. 
This creates distraction of the Lumbar spine which 
decreases the compressive load on it and so the pain is 
decreased.18 

In CLBP subjects, the main problem is not the 
weakness of core muscles but disturbed recruitment 
order of core muscles. Using low load exercises 
training by pressure Biofeedback, recruitment pattern 
can be restored. So the core muscles strengthening 
might be because of motor relearning i-e correcting 
recruitment pattern. The high load training alters 
muscle structure, whereas low load training improves 
CNS ability to control muscle co-ordination. Thus after 
these interventions the brain receives normal signal to 
neuromuscular control unit which generates muscle 
response pattern to activate and coordinate the spinal 
muscles to provide mechanical stability and recruitment 
order of muscles might have been corrected thus in turn 
reducing the compressive load on spine which might 
have lead to the reduction of pain intensity(Comeford 
et al 2006).18

 The improvement in ROM in Maitland mobilization 
group was suggested by Shum G et al (2013) in his study 
that there is significant increase in active flexion and 
extension range of motion after mobilization in subjects 
with LBP. He suggested that large amplitude oscillation 
may stimulate mechanoreceptor, leading to decrease in 
pain and so increase the ROM. The reduction of pain and 
stiffness after mobilization may be also due to changes 
in pain threshold and sympathetic nervous response.11 

Another hypothesis by Solomon M et al (1998) 
suggested that mechanical deformation of pain receptors 
of soft tissues may elicit activity of the paraspinal 
muscles, which will stiffen the motion segment of 
the lumbar spine in people with low back pain. The 
altered antagonist-agonist muscle recruitment pattern, 
the “protective guarding behaviour” and “splinting” 
have been observed in the back muscles in people 
with back pain. The decrease in spinal stiffness and the 
increase in spinal mobility after mobilization may also 
be due to the decreased muscle activity of the erector 
spinae as induced by the Posterior to anterior Maitland 
mobilization treatment.19

In Group B the noticeable change in ROM might be 
due to effect of Lumber segmental stabilization which 
was explained in the study by Hodges (2003) that a 
biomechanical model of CLBP, which assumes that pain 
recurrence, is caused by repeated mechanical irritation 
of pain sensitive structures. It is proposed that this 
improved control and stability would reduce mechanical 
irritation and lead to pain relief and regain of ROM.20  

Hodge (1999) in his study suggested that TrA is the 
principle muscle affected in low back pain, and thats why 
it is needed to train the muscles separately. It is difficult 
to contract the TrA individually in CLBP subjects and 
is only possible with the help of Pressure biofeedback, 
real time ultrasound and EMG biofeedback. Pressure 
biofeedback guided core muscles to provide an external 
support in the form of knowledge of performance. The 
PBU helps in focusing the subject attention in the form 
of visual and auditory cues from the PBU.21 

A study conducted by Balthazard P et al (2012) 
reported that the analgesic effect of Maitland 
Mobilization (i.e., the immediate effect) may allow the 
patient to perform better/more accurate active exercises. 
Both hypotheses may be supported by putative 
neurophysiologic mechanisms induced by manual 
therapy at peripheral, spinal cord and supra-spinal 
levels. Followed by specific active exercises, it reduces 
significantly functional disability and tends to induce a 
larger decrease in pain intensity, compared to a control 
group.22

Franca FR et al (2010) who has done the study on 
effect of segmental stabilization of core muscles on 
CLBP suggested that abdominal exercises are associated 
with low back pain improvement, since during 
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abdominal contraction, the pressure on the intervertebral 
disks was decreased as a consequence of the increased 
intra- abdominal pressure.9

CONCLUSION

From the present study it can be concluded that 
combined effects of Maitland Mobilization and Lumbar 
segmental stabilization are more effective in reducing 
pain, improving lumbar ROM and function in subjects 
with MLBP. 
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ABSTRACT

For the need of e-health, telemedicine, tele-education and distance learning there are various technologies 
and communication systems from standard telephone lines to the system of transmission digitalized signals 
with modem, optical fiber, satellite links, wireless technologies, etc. Conclusion: the incorporation of ICT 
which will play a positive role in transforming the medial education principles and encourage collaborative 
learning opportunities, clinicians of tomorrow will be equipped with an adequate ICT enabled knowledge 
when offering treatment for patients
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INTRODUCTION

E-learning is the use of Internet technologies 
to enhance knowledge and performance. E-learning 
technologies offer learners control over content, 
learning sequence, pace of learning, time, and often 
media, allowing them to tailor their experiences to meet 
their personal learning objectives. In diverse medical 
education contexts, e-learning appears to be at least as 
effective as traditional instructor-led methods such as 
lectures. Students do not see e-learning as replacing 
traditional instructor-led training but as a complement to 
it, forming part of a blended-learning strategy.1

For the need of e-health, telemedicine, tele-
education and distance learning there are various 
technologies and communication systems from standard 
telephone lines to the system of transmission digitalized 
signals with modem, optical fiber, satellite links, 
wireless technologies, etc. Tele-education represents 
health education on distance, using Information 
Communication Technologies (ICT), as well as 
continuous education of a health system beneficiaries 

and use of electronic libraries, data bases or electronic 
data with data bases of knowledge. 2

Online technologies can be defined as any service 
and communication tools available on or utilizing the 
internet including social networks, web-based resources 
and discussion boards. Online technologies have become 
an indispensable part of students and academics’ life in 
higher education, influencing strategies for learning 
[1–3]. Students in the health professions seem to access 
the internet daily, as part of which they are engaged in 
diverse online activities, focused mainly around social 
media platforms. The rapid evolution of web-based 
information platforms, and social media in particular, has 
made the internet the primary source of information for 
manyhealth professions students, meaning that medical 
textbooks and paper-based materials are no longer 
the main source of knowledge for student learning. 
Such embracing of online technologies into health 
professionals’ education is considered as inevitable 
and desired by some authors, but more recently others 
advise caution and moderation. It is therefore important 
and timely to review and critically appraise the evidence 
from the empirical studies.3

ROLE OF ICT IN TEACHING 

 The conceptions of teaching that are required to 
achieve the complex goals of clinical education, and 
build skills of life-long and self-regulated learning, have 
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shifted from a focus on transmitting the curriculum-
based knowledge and teacher expertise, to a recognition 
that professional learning involves helping students 
to not only acquire knowledge, but also develop and 
change their own conceptions of knowledge and learning 
through participation in the professional community 
(Lave & Wenger 1991; Kember 1997; Higgs et al. 
2001; Bleakley 2006; Kell & Jones 2007). The related 
conceptions of learning that students are required to 
develop, include an ability to be self-directed, active, 
independent, goal-oriented (Kell & Van Deursen 2002) 
and to develop an identity as part of the professional 
discipline (Higgs et al. 2008b) .4

ROLE OF ICT IN TEACHING MEDICAL 
RELATED SUBJECTS 

An important underlying premise of the study was 
that both clinical educators’ and students’ perceptions of 
teaching and learning influence the way they approach 
and adapt to the teaching and learning requirements 
of the clinical placement settings, and provides one 
representation of their conception of teaching and 
learning.4

Study done by Frantz J1, Rowe M1 suggests that 
Unless physiotherapy educators design activities that 
aim to induct students into the professional culture and 
help them to develop ways of thinking and being that go 
beyond knowledge and skills, our students will continue 
to struggle with clinical reasoning.5

Unfortunately, the dominant use of technology 
in education has been to reinforce teaching methods 
that simply improve the efficiency of content delivery 
without any improvement in learning (Wilson et al 
2008). If educators believe that the purpose of higher 
learning is to share information with students, then 
it follows that their use of technology will conform 
to that model of teaching. In this case the integration 
of technology in itself will have a limited impact on 
learning and will often simply reinforce passive, teacher 
centered, didactic teaching (Herrington et al 2009).5

Today, learning settings are decreasingly 
formal timetabled classroom-based and increasingly 
collaborative and socially peer to peer oriented (Fisher, 
2004, p. 1). Participants share their knowledge and 
experiences and develop them through discussion 
and collaboration (Garrison & Vaughan, 2008, p. 
17). Problem based learning, being closely aligned to 

constructivist theory, is very suitable for; team working, 
process focused learning, flexible programs, practice 
based learning, and interdisciplinary courses. Dutton 
(1987, p. 16) compares design studio to a typical 
classroom and concludes that studios are active places 
where students are engaged socially and intellectually 
in various activities such as drawing, communicating, 
and model making. Both Ecole Des Beaux-Arts and 
Bauhaus, as the leaders in architectural pedagogies for 
hundreds years, focused on the formal and technological 
aspects of architectural education and had little concern 
for cultural or social issues (Salama & Wilkinson , 
2007, p. 4). Kurt (2009) concludes that reconsidering 
the physical design studio in constructivist terms will 
improve socialization and motivation. For this reason, 
design education should focus on the process of design 
rather than the end-product of design with the web-based 
design studio playing a major role in that education.6 

As per study done by Sumit Kalra etal (2015) it 
can be seen that physiotherapy students have access to 
internet at home still lectures are better but students want 
some e learning at home & lectures should be integrated 
well with e-learning to  be up to mark with the changing 
scenario of the world  .7

 CONCLUSION 

The incorporation of ICT which will play a positive 
role in transforming the medial education principles 
and encourage collaborative learning opportunities, 
clinicians of tomorrow will be equipped with an adequate 
ICT enabled knowledge when offering treatment for 
patients; most of whom will be knowledgeable about 
their condition and options for treatment.
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ABSTRACT

Stroke or brain attack is the sudden loss of neurological function caused by an interruption of the blood 
flow to the brain and it is the second leading cause of death in the world and the first cause of functional 
incapacity for Activities of Daily Living (ADL).It can affect the survivor physically, emotionally and 
cognitively, ultimately resulting in behavioral changes and depression which leads to disability and 
functional dependence for ADL which reduces community participation and hence the Quality of Life 
(QoL). Studies showed that supervised exercises at hospital level have more significant improvement in the 
QoL in stroke survivors than the non supervised exercises at the community level. Hence the purpose of the 
study was to study the effect of community-based monitored home exercise programme in stroke survivors 
to improve the motor performance and the functional independence and hence the QoL. 58 subjects were 
included and randomly allocated in to monitored and non-monitored group. QoL was assessed by using 
Stroke Specific Quality of Life (SS-QoL) Questionnaire and functional independence was assessed by using 
Modified Barthel Index (MBI) on the first day and last day of treatment. Exercises were performed twice a 
day for 3 days/week for 10 weeks by both the groups. Result of the study showed significant difference in 
SSQoL (p<0.0001) and MBI (p<0.0001) of monitored group. Hence, the study concludes that the 10 weeks 
of monitored home exercise program was effective to improve the QoL in stroke survivors.
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INTRODUCTION

“World Health Organization” (WHO) defines stroke 
as rapidly developed clinical signs of focal disturbance 
of cerebral function of presumed vascular origin and 
more than 24 hours duration.1 Stroke or brain attack is 
the sudden loss of neurological function caused by an 
interruption of the blood flow to the brain.2 Stroke is 
frequent in adults and is the second leading cause of death 
in the world and the first cause of functional incapacity 
for activities of daily living (ADL). Many of the stroke 
patients are present with moderate to severe functional 

disability; others depend on a wheelchair or are confined 
to bed.3 Walking speed and walking capacity among 
community dwelling stroke survivors is markedly 
lower than age-matched controls, which results in major 
limitations of community participation.4,5,6. The National 
Stroke Association reported that 87% had ongoing motor 
problems, 54% had trouble walking, 52% had trouble 
with hand movements and 58% experienced spasticity.7 

For this group of individuals, posture, tone and coordinate 
reciprocal movements, which are required for normal 
gait are usually impaired.8 Post-stroke individuals may 
have difficulty adapting to environmental demands such 
as rising from a chair, stepping over an obstacle, or 
ascending stairs9 and walking along inclines and uneven 
surfaces10 as they may have compromised the ability 
to regain balance, control movement, or adjust energy 
expenditure.11,12  These difficulties in gait pattern give 
rise to limitation in community participation. Survivors 
continue to experience significant impairments after 
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discharge and families may be poorly prepared for the 
full extent of care giving responsibilities. Although a 
return to the home environment has distinct advantages 
for stroke survivors, it also involves less contact with 
nursing and rehabilitation professionals, resulting in 
reduced daily professional support for survivors and 
caregivers.7 Individuals can be left with a whole range 
of difficulties, particularly problems with mobility, 
self-care and communication and often a number of 
cognitive and emotional problems, such as difficulty 
with memory, perception and depression.13 Mobility 
and functional dependence worsen over time for stroke 
survivors and opportunities for further rehabilitation 
also diminish.14 Impairments resulting from chronic 
condition (e.g., reduced mobility, pain) in addition 
to the lack of accessible and appropriate community-
based exercise programs could lead to further sedentary 
lifestyle, and additional declines in functional status.15,16 
Literature shows that on completion of rehabilitation 
most stroke survivors are unable to walk with sufficient 
speed or endurance to function effectively in the 
community.4,5,15,16

MATERIALS AND METHOD

In this study, subjects were collected from 
Krishna hospital and tertiary hospitals around Karad 
(Maharashtra). 58 subjects were selected who fulfilled 
the inclusion and exclusion criteria and randomly 
allocated into monitored and non-monitored group. 
Inclusion criteria involves both male and female with 
age between 50-60 years, first attack of stroke with 
Brunnstrom recovery stage 4 and above and Modified 
Barthel Index more > 50%. Subjects with Global 
aphasia and with any other disease that preventing the 
subjects from performing the exercise program were 
excluded from the study. Quality of life (QoL) was 
assessed by using Stroke Specific Quality of Life (SS-
QoL) Questionnaire and functional independence was 
assessed by using Modified Barthel Index (MBI) on 
the first day and last day of treatment. The exercises 
were performed once in a day for 6 days per week for 
10 weeks and each exercise was repeated 10 times each 
session. The participants in the monitored group were 
monitored by 4 monitoring tool which are 1) Surprised 
visits at home during the time of exercise session, 2) 
Phone call to the patient and reassuring with the family 
member about the performance of exercises regularly, 3) 
Patient diary in which the patient had to mark the day on 
which he performed the exercises and 4) Caregiver diary 

in which the caregiver of the patient marked the days 
on which the patient performed the exercises. The non-
monitored group performed the same exercises without 
any monitoring.

FINDINGS

The data which is obtained at the end of study was 
analyzed by using instat software. On analysis of the pre 
and post treatment values of Stroke Specific Quality Of 
Life (SS-QoL) and Modified Barthel Index (MBI) of 
both the monitored and non-monitored group showed 
that there is significant difference in post treatment 
(p value < 0.0001). The SS-QoL of all 4 monitoring 
tools on comparison showed that there is significant 
difference post treatment, surprised visits ( p value < 
0.0078), phone calls ( p value < 0.0156), patient diary 
( p value < 0.0156) and caregiver diary ( p value < 
0.0156). The pre and post treatment values of Modified 
Barthel Index of each monitoring showed that there is 
significant difference post treatment, surprised visits ( p 
value < 0.0078), phone calls ( p value < 0.0156), patient 
diary ( p value < 0.0525) and caregiver diary ( p value 
< 0.0313).

CONCLUSION

Based on the statistical analysis and interpretations 
it was concluded that the home exercise programme 
is effective in improving mobility, balance, gait and 
functional independence and hence the Quality of Life 
of stroke survivors in both the groups but the monitored 
group (mean of SS-QoL 201.41 and MBI 19.41) showed 
more significant effect post intervention than the non-
monitored group (mean of SS-QoL 180 and MBI 18.66). 
All the monitoring tools showed significant improvement 
post intervention but the surprised visits and phone calls 
showed more effect followed by caregiver diary and 
patient diary.
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about exercises to be performed.
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ABSTRACT 

Background: - The diastasis of the rectus abdominis muscle or Diastasis Recti is defined as the abnormal 
separation of the right and left rectus abdominis, appearing as an increase in the width of the line alba. 
Objective: - To investigate the prevalence of diastasis recti among postpartum women during 1st, 3rd and 
6th week of puerperium and to compare Diastasis Recti above, at and below the level of umbilicus among 
post partum women. Study design: - Non-Experimental Design, Observational study. Subjects: - Applying 
inclusion and exclusion criteria, 36 postnatal women were selected. Diastasis recti measurements were 
graded by digital caliper at 1cm above, at and 1cm below the umbilicus. Results: - The results of the study 
shows that  there was a significant difference in the measurement of diastasis recti at the level,1 cm above 
and1 cm below umbilicus in primiparae (p<.05) and multiparae (p<.01) between 1st week and the 3rdweek 
postpartum and between 1st week and 6th week postpartum and there was no significant difference in the 
measurement of diastasis recti in primiparae (p>.05)and multiparae (p=.01)at the level and 1cm below  
umbilicus between 3 rd  week and the 6th week postpartum. Conclusion: - Mean diastasis recti was highly 
prevalent at the umbilicus (96.55%,) 1cm above the level of umbilicus (68%), 1cm below the level of 
umbilicus  (40.75%).This study  concludes that there was a prevalence of diastasis recti at, 1cm above and 
1cm below the level of umbilicus during 1st,3rd and 6th week of puerperium. 

Keywords: diastasis recti, digital caliper, post partum women. 
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INTRODUCTION

The period after delivery is called puerperium or 
postpartum period, where local and systemic changes 
caused by pregnancy and delivery return to the pre 
pregnancy state. The puerperium period lasts 6 to 8 
weeks and is classified as immediate (1 to 10 days after 
birth), late (from 11 to 45 days) and remote (more than 
45 days)10.

During pregnancy, Abdominal muscles stretches 
more than 50% of original length. The length tension 
relationship is altered and this happens commonly 
in second and third trimester (after 14 weeks) of 
pregnancy4,5,8.

The Diastasis Recti is defined as the abnormal 
separation of the right and left rectus abdominis, appearing 
as an increase in the width of the linea alba, or inter recti 
distance10.It have many predisposing factors like obesity, 
multi parity, fetal macrosomia, flaccid abdominal 
muscles, polyhydramnios and multiple pregnancies10. 

Diastasis recti tend to reduce the contribution of the 
abdominal muscles in trunk movements, as a result trunk 
stability is altered and pelvic alignment is also altered 
which leads to excessive lordosis and waddling gait. It 
may also lead to umbilical hernia.

Rectus abdominis diastasis is a common problem 
during pregnancy, affecting up to 70 percent of women4. 
In the immediate postpartum period it remains in up 
to 60 percent of women1, 3, 4 and may be evident up to 
eight weeks postpartum in approximately 30 per cent of 
women4, 8.

Some authors consider Diastasis Recti as any 

DOI Number: 10.5958/0973-5674.2016.00133.7 



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      126                 127     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

separation between the rectus abdominis18, others consider 
only a distance greater than 1 cm3, 2 finger breadths4 or 3 
cm11. It may vary from 2 to 3cm wide and 2 to 5 cm long 
to 20 cm wide and extending along the entire length of 
both rectus muscle. In severe degree, the bulging of the 
abdominal wall will be very noticeable. 

It is known that Diastasis recti is not a direct cause of 
discomfort or pain, but excessive distension may interfere 
with the abdominal muscles’ ability to stabilize the 
trunk, generating greater predisposition to lumbar pain 
development. So it is important to know of its prevalence 
throughout the puerperium where the abdominal muscles 
are too weak to support spine, appropriate assessment and 
management of diastasis recti is very important to prevent 
the musculoskeletal complaints postnatal.

Thus this study aims to identify the prevalence of 
Diastasis recti for a period of six weeks postnatal and also 
to find the difference in the prevalence among primiparae 
and multiparae so that they can be assessed and treated 
accordingly

METHODOLOGY

Postnatal women were assessed prior to the study 
and 36 women were selected according to inclusion 
and exclusion criteria. The selected women were well 
explained about the study and its importance.

The procedure was explained and written consent 
form was taken. The gravid women were segregated 
in to primiparae and multiparae. The participants were 
assessed for Diastasis Recti as follows

Assessment of Diastasis Recti  

The women were asked to be in crook lying with 
knees bent and feet flat on the bed. The abdominal area 
was undressed with their consent.  The women were 
asked to be relaxed and the procedure and details of the 

instrument to be used was explained to them in detail. 
Then the edges of the measuring probes will be positioned 
against the medial edges of the rectus abdominis muscles 
at the level of the umbilicus, now the women were asked 
to slowly raise their head off the bed with chin tuck in. 

The levels that we had used in this study are 1 cm 
above the level of umbilicus, at the level of umbilicus and 
1 cm below the level of umbilicus

 The above measurement procedure was done three 
times and average of the three was documented. The 
measurements were taken on the following weeks.

Immediately after delivery (i.e within 7 days)

Second test is done in the third week 

Third test is done in the sixth week.

 DATA ANALYSIS

The collected data were tabulated and analyzed using 
descriptive and inferential statistics. Mean and standard 
deviation were used to asses all the parameters of the 
data using statistical package for social science (SPSS) 
version 17. Paired t- test was adopted to find out the 
difference between the Diastasis Recti measurement 
between 1 – 6 weeks.

         RESULTS

Table-1: Age and Gestation Age for Primiparae 
and Multiparae

primiparae
(n=18)

multiparae
(n=18)

AGE 24.166 25.72

GESTATION 
AGE 38.333 38

Table-2: Prevalence of  Diastasis Recti Measurements among Primiparae at the Level of Umbilicus between 
1-6WeeksPostpartum.

Weeks Mean std.deviation std.error t  value sig p

1-3 4.61889 8.07309 1.90285 2.427 .027 <.05

1 – 6 12.21471 13.75355 3.33573 3.662 .002 <.01

3-6 6.9659 10.3729 2.5158 2.769 .014 =.01
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Graph 2: Prevalence of   Diastasis Recti measurements among 
Multiparae at 1 cm above the level of umbilicus between 1-6 
weeks postpartum. 

Table 3: Prevalence of   Diastasis Recti measurements among multiparae at the level of umbilicus between 
1-6 weeks postpartum.

Weeks Mean std.deviation std.error t  value sig p

1-3 7.61722 8.03830 1.89465 4.020 .001 <.01

1 – 6 11.33313 10.74761 2.68690 4.218 .001 <.01

3-6 4.4262 9.4743 2.3686 1.869 .81 >-05

Table 4: Prevalence of    Diastasis Recti measurements among Primiparae at 1 cm below the level of 
umbilicus between 1-6 weeks postpartum.

Weeks Mean std.deviation std.error t  value sig p

1-3 4.56056 7.85245 1.85084 2.464 .025 >.05

1 – 6 8.57235 6.38373 1.54828 5.37 .001 <.01

     3-6 2.56059 3.69545 .89628 2.857 .011 =.01

Table  5: Prevalence of Diastasis Recti measurements among Multiparae at 1 cm below the level of umbilicus 
between 1-6 weeks postpartum.

Weeks Mean std.deviation std.error t  value sig p

1-3 4.56056 7.85245 1.85084 2.464 .025 >.05

1 – 6 8.57235 6.38373 1.54828 5.37 .001 <.01

3-6 2.56059 3.69545 .89628 2.857 .011 =.01

Graph 1: Prevalence of   Diastasis Recti measurements  among 
primiparae at 1 cm above the level of umbilicus between 1-6 
weeks postpartum. 
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DISCUSSION

Spontaneous resolution of the diastasis recti in 
puerperium in literature varies. In the national literature, 
no studies were found on prevalence of Diastasis recti 
throughout the puerperium particularly in weeks.

Few studies demonstrate Diastasis recti  at eight 
weeks postpartum decreased to a level similar to 22 
weeks gestation  where as Merry Hsia and Sue Jones 
(2008) demonstrated that Diastasis recti at 12 weeks 
postpartum had not even resolved to the level at 36 weeks 
of gestation13.         

The results of the study shows that   there was a 
significant difference in the measurement of diastasis 
recti at the level of umbilicus in primiparae (p<.05) and 
multiparae (p<.01) between 1st week and the 3rdweek 
postpartum, 

 Between 1st week and 6th week postpartum,a 
significant difference exist among primiparae (p<.01) 
and multiparae(p<.01) 

No significant difference among multiparae( p>.05)  
between 3rd week and 6th week postpartum( Table 2&3)

The results of the study shows that there was a 
significant difference in the measurement of diastasis 
recti 1 cm above the level of umbilicus in primiparae 
(p<.05) and multiparae (p<.01) between 1st week and the 
3rdweek postpartum.

Between 1st week and 6th week postpartum, a 
significant difference exist among Primiparae (p<.01) 
and multiparae  (p<.01).

A significant difference exist between 3rd week and 
6th week postpartum among Primiparae (p=.01) and 
multiparae ( p<.05). (Graph  1&2)

The results of the study shows that   there was no 
significant difference in the measurement of diastasis 
recti in primiparae (p>.05) and multiparae (p=.01)1cm 
below the level of umbilicus between 1st week and the 
3rdweek postpartum. 

Between 1st week and 6th week postpartum a 
significant difference exist among  Primiparae (p<.01) 
and multiparae (p<.01) at 1 cm below the level of 
umbilicus.

Between 3rd week and 6th week postpartum,Significant 

difference in primiparae (p=.01) and no significant 
difference among multiparae (p>.05) at 1 cm below the 
level of umbilicus(Table 4&5)

To concise, there was a significant difference in the 
measurement in primiparae and multiparae at all other 
levels except there was a no significant difference in 
the measurement of diastasis recti in primiparae at the 
level of umbilicus between 1st week and 3rd week and in 
multiparae women at the level of umbilicus, 1cm below 
the umbilicus between 3rd and 6th week.

The Diastasis Recti measurements were decreasing 
in both primiparae and multiparae from week 1 to 6 
postpartum  except for two where there was an increase, 
but the diastasis has not completely resolved which 
confirms that although the physiological process helps in 
reduction of diastasis, it doesnot completely corrects, thus 
compromising the stabilization mechanism of spine and 
predisposing  to injury. 

About 5 women diagnosed with nil Diastasis Recti 
found to have the same even after 6 weeks but one 
patient in primiparae who had nil diastasis found to have 
a pronounced diastasis at the end of 6 weeks, This may 
be due to  the torsional stresses and activities that would 
have increased the intra abdominal pressure. So this 
results favours that even if the mother has no Diastasis 
Recti  after delivery  there is a  good chance to develop 
it during the puerperium period. This supports the 
importance of abdominal training and back care advices 
during postpartum to prevent worsening of the existing 
Diastasis Recti .

Multiparae was found to have more prevalence 
of Diastasis recti than primiparae and is more evident 
at the level of umbilicus (100%) than 1 cm above 
the umbilicus (81.6%) or 1 cm below the level of 
umbilicus (59.9%) during first week.During third week 
postpartum,prevalence is about at the level of umbilicus 
(83.2%) than 1 cm above (40.6%) or 1 cm below the level 
of umbilicus (52.3%) .At 6 weeks postpartum ,Diastasis 
Recti is more evident at the level of umbilicus (73.2%) 
than 1 cm above (25.3%) or 1 cm below the level of 
umbilicus (36.5%).

This can be explained by the repeated mechanical 
stress placed on the connective tissue by repeated 
pregnancies and lack of correction of a previous diastasis 
that make the spontaneous recovery harder. 
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This goes in hand with spitznagle, Leong,Van Dillen 
who observed a higher prevalence of Diastasis recti 
among older women(above 50 years) and those with a 
greater number of pregnancies and previous deliveries. 

The improper adaptation of posture,lifting activities  
may affect and worsen the diastasis recti more,especially 
torsional forces. In Previous years ideas on Postnatal 
physiotherapy is so sparse,Even today many therapist are 
unaware of Diastasis recti complications.Still in India,lot 
of hospitals do not encourage postnatal physiotherapy.

Limitations of this study was sample size was small. 
All measurements for a given subject in the study were 
measured by the same individual. Subjects having 
undergone caesarean were not included in the study. 

Recommendations are long term follow up can be 
applied in further studies. Working and non working 
mothers can be compared. Diastasis recti measurements 
can be measured with a different scales in future 
studies. The prevalence of diastasis in postpartum can 
be compared  between mothers who exercised and who 
had not exercised during pregnancy The exercises for 
correction of diastasis recti can be experimented.

CONCLUSION

This study concluded that there was a  prevalence of 
diastasis recti among the postpartum women.

This study concluded that there was a significant 
difference in the measurement of Diastasis recti between 
three level of measurements during the course of 
measurement along the postpartum period. 

The prevalence of diastasis recti and the mean 
diastasis recti were higher at the umbilicus in the 
postpartum women. 

Thus Diastasis recti is more prevalent in multiparae 
than primiparae,and it is more prevalent at the level of 
umbilicus than above or below the level of umbilicus 
,more predominant at 1st week than 3rd or 6th week and 
there occurs a spontaneous recovery of diastasis from 1st 
to 6th week but complete recovery does not happen.
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ABSTRACT

Objective: Due to dietary life style changes & physical inactivity prevalence of obesity, chronic non 
communicable diseases are on the rise. Even though adult population suffers from cardiovascular disorders, 
diabetes, hypertension etc. its roots are seen in childhood and adolescent age. It is observed that medical 
students have poorer fitness levels than students from non-health related disciplines. So aim of present study 
is to assess status of physical fitness and effect of obesity on it. 

Method: For present study 62 female Indian medical students were studied. Physical fitness parameters like 
Body mass index (BMI), waist circumference, waist to hip (W/H ) ratio, cardio-respiratory fitness, body 
flexibility, peak anaerobic power were studied by standard method. Students were divided into four groups 
depending upon their BMI values. Physical fitness parameters were compared with standard classification.

Results: 25.8% medical students were over weight. Values of physical fitness are on lower side when 
compared to standard classification. Obesity is associated with increased waist circumference and increased 
W/H ratio. However, no significant difference was observed for body flexibility and cardio respiratory 
fitness. Peak anaerobic power was significantly increased in obese students.

Conclusion:  Percentage of obesity is more in Indian medical students. Physical fitness is low compared 
with standard classification. So there is need for physical education and training for the medical students.

Keywords: Physical fitness, Body mass index(BMI), Body flexibility, Cardio respiratory fitness, Peak 
anaerobic power.
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INTRODUCTION 

According to World Health Organization (1948) 
‘Health is a state of complete physical, mental and social 
well being and not merely an absence of disease’ Physical 
fitness is very important component of good health.1

Physical fitness is the prime criteria for the survival to 
achieve any goal and to lead healthy life.2

Due to industrialization and urbanization, dietary 
life style changes, physical inactivity, environmental 
pollution, stress and  habits like alcohol consumption 
and cigarette smoking, prevalence of chronic non 
communicable diseases are increasing like  cardiovascular 

disorders (coronary artery diseases, hypertension, etc), 
diabetes, obesity.1,3,4,5

Sedentary death syndrome(SEDS) – Review of the 
world literature over last 50 years has led to the conclusion 
that inactivity alone results in a constellation of problems 
and conditions leading to ‘premature death’.6 Health is 
possible if person is physically fit.  Physical inactivity 
is the important cause for reduced fitness. Even though 
adult population suffers from cardiovascular disorders, 
diabetes, hypertension etc. its roots are seen in childhood 
and adolescent age.7 It may be possible  that medical 
students have poor fitness levels than students from 
non-health related disciplines. This is possibly because 
intense & vigourous academic course prevents them from 
engaging in regular exercise. So in present study few of 
the physical fitness parameters like  Body mass index 
(BMI),  waist to hip ratio (W/H ratio), cardio-respiratory 
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fitness (VO2 max), Body flexibility, peak anaerobic 
power were studied in Indian female medical students 
and compared with standard classification. Even though 
it is a pilot study, this will give us guide lines for further 
research from which large scale study can be carried 
out to confirm the findings. Early prevention is always 
better than disease itself. Program for physical fitness in 
medical education, and training can be implemented to 
maintain good  physical  health.

MATERIAL & METHOD

For the present study, 62 Indian female medical 
students were selected. Students were explained the 
procedure in detail & written consent was taken. 
Institutional ethical committee approval was also taken 
before starting the study.

Study was conducted in morning hours at 10 to 
11.30 A.M. All the subject’s history was taken & clinical 
examination was carried out to rule out any major 
illness. 

Inclusion Criteria :

1. Apparently healthy female Indian medical 
students 

2. Age Group – 17 to 24 years 

Exclusion Criteria :

1. Disorders like respiratory diseases   (Asthma, 
Bronchitis), cardiovascular diseases  (like coronary artery 
disease , valvular heart disease, hypertension) etc. 

2. Any musculoskeletal disorders like joint pain, 
fractures etc.

3. Anaemia.

4. Any endocrinal, C.N.S. or any other major 
disorders

Standing height was measured in cms .Height was 
measured to the nearest 0.1 cm. The body weight (BM) 
was measured to the nearest 0.1kg.  

Body mass index (BMI): was calculated by formula

BMI =   Body mass in kg. ÷  (Height in meter)2

Students were divided into four groups as per BMI 
groups

1) Under wt. BMI <18.5

2)  Normal wt. BMI from 18.5 to 24.99

3) Over wt.BMI 25 to 29.99

4) Obese  BMI > 30

Waist to Hip Ratio (W/H):

Waist was measured at naval while standing relaxed, 
not pulling abdomen in. Hips were measured over the 
buttocks where girth is largest. Divide waist girth by hip 
girth.6

In all the BMI groups following physical fitness tests 
were performed.

1) Peak Anaerobic Power 

2) Flexibility Test

3) Cardio respiratory fitness 

1) Peak Anaerobic Power output : It was measured 
by vertical jump method.

Procedure :

1) Establish standing reach height. The subject, 
standing with  preferred shoulder adjacent to a wall and 
feet flat on the floor, hand reaches as high as possible .

2) Bend knees to about 900  angle while moving arms 
back in a winged position.

3) Thrust forward & upward, touching as high as 
possible on the wall.    

4) Perform three trials of the jump test. Use the highest 
score as the vertical height.                                            

5) Compute vertical jump height (cms) as the 
difference between standing reach height and vertical 
height achieved in the jump.

Peak anaerobic power output was calculated by 
following equation. 

PAP (w)  = 60.7 VJ (cm) + 45.3 BM (kg) - 2055

PAP (w) - (peak anaerobic power output in watts), VJ 
(cm) – (Vertical jump height in cms), 

BM (kg)6 – (Body mass in kilograms).  

2) Flexibility Test: 

Subjects were asked to do little warm up before 
conducting the test.

Test 1: Hip & Trunk Flexibility (Modified Sit & 
Research Test)

Starting position:

Sit on the floor with the back & head against a wall, 
legs fully extended with the bottoms of the feet against 
the sit & reach box. Place hands on top of each other, 
stretching arms forward while keeping head and back 
against the wall. Measure the distance from the finger 
tips to the box edge, with yard stick. This represents the 
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zero or starting point.

Movement : Slowly bend and reach forward as far 
as possible (move head and back away from the wall), 
sliding the fingers along the yard stick; hold the final 
position for 2 seconds .

Score : Total distance reached to the nearest 0.1cm 
represents the final score.

Test 2 :  Shoulder – Wrist Flexibility (Shoulder & 
Wrist Elevation Test)   

Starting position:

Lie prone on the floor with the arms fully extended in 
front of the head. Grasp a yard stick with hands, shoulder 
width apart. 

Movement :

Raise the stick as high as possible.

• Measure the vertical distance (nearest 0.1cm) the 
yard stick rises from the floor.

• Measure arm length from the acromial process to 
the tip of longest finger.

• Subtract the average vertical score from arm 
length.

Score : Arm length – Vertical score (nearest 0.1cm)

3) Aerobic Fitness (VO2 max) Cardio respiratory 
fitness (VO2 Max) was measured by Step Test : Step test 
began after a demonstration and practice period

3 minute step test to evaluate heart rates after the 
exercise was used.

Material : 16.1/4 inch 3 steps Gymnasium benches

• Stop watch 

• Metronome

Girls were asked to perform twenty two complete 
step–ups per minute, regulated by a metronome at 88 
beats/minute. Subjects performed each stepping cycle to 
a four step cadence. 

“Up-Up-Down-Down”. After the completion of 
stepping students remain standing, while pulse rate was 
measured for 15 seconds, 5 – 20 seconds into recovery. 
Recovery heart Rate was converted to beats/minute 
(measured Heart Rate for 15 seconds x 4). VO2 max was 
calculated by a formula.

VO2 max = 65.81 – [0.1847 x step test pulse rate 
(beats/minute)].

Statistical methods used :

Mean & standard deviation was calculated for all the 
parameters in Indian female medical students. ANOVA 
and  Unpaired ‘t’ test was applied to find out level 
significance.

RESULTS 

TABLE : 1 Showing number and percentage 
of students in various BMI groups of Indian female 
medical students

BMI groups Indian Student 

Underweight (<18.5)
3
4.8%

Normal weight 
(18.5 - 24.99)

38
61.3%

Overweight (25 - 29.99)
16
25.8%

Obese (>=30)
5
8.1%

Total
62

100.0%

TABLE : 2 Showing :Number of students, minimum, maximum, mean and Std. deviation values of various 
physical fitness parameters studied in various BMI groups  of Indian students.

BMI groups of   Indian students
Waist 
circumference  
cms

Shoulder 
Wrist 
Flexibility   
cm

Hip Trunk 
flexibility cm

Wait to Hip 
ratio

Peak 
anaerobic 
Power 
Watts

VO2 max 
ml/Kg./min

Underweight (<18.5)

N 3 3 3 3 3 3

Min. 65 21 30 1636.0 31.28 0.70

Max. 70 43 37 1758.7 38.11 0.77

Mean 67.33 34.67 33.17 1692.600 35.8333 0.7400

Std. Deviation 2.517 11.930 3.403 61.8992 3.94330 0.03606
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Normal weight (18.5 
- 24.99)

N 38 38 38 38 38 38

Min. 58 10 10 1242.8 32.15 .70

Max. 91 51 47 2953.9 48.44 .91

Mean 75.03 30.54 32.18 2069.592 40.6913 .7929

Std. Deviation 7.445 10.043 6.905 435.3482 4.17759 .04959

Overweight (25 - 
29.99)

N 16 16 16 16 16 16

Min. 75 11 18 1588.7 31.28 .75

Max. 97 50 48 3361.4 46.05 .86

Mean 86.72 26.50 32.97 2573.519 39.7312 .8131

Std. Deviation 6.361 9.413 8.143 518.2915 4.07885 .04285

Obese (>=30)

N 5 5 5 5 5 5

Min. 88 22 27 2482.0 35.15 .77

Max. 105 36 37 3706.8 42.73 .95

Mean 96.00 28.80 32.30 3041.400 38.4420 .8420

Std. Deviation 6.819 6.079 4.177 495.4976 2.71822 .07855

ANOVA test F value 23.000 0.941 0.059 11.199 1.689 3.219

p value <0.001 0.427 0.981 <0.001 0.179 0.029

Cont... TABLE : 2 Showing: Number of students, minimum, maximum, mean and Std. deviation values of 
various physical fitness parameters studied in various BMI groups  of Indian students.

RESULTS

1. Difference between waist circumferences, peak 
anaerobic power & waist to hip ratio of various B.M.I. 
groups is lowest in underweight and highest in obese 
students. 

2. Difference between shoulder-wrist flexibility, 
hip trunk flexibility & VO2 max of various B.M.I. groups 
are not significant.

DISCUSSION

In present study it was observed that 25.8% Indian 
medical students are over weight and 8.1% are obese. 
So total 33.9% students are over weight. Compared to 
standatrd values this is significantly increased3,4,8. Because 
of change in dietary habits and physical inactivity there is 
increased prevalence of obesity throughout the world. 
Medical students are having more academic burden so 
they have to study for prolonged hours, because of which 
they can not give enough time for exercise or physical 
activity. This could be the reason for increased percentage 
of obesity in medical students.

Pattern of body adipose tissue independent of total 
body fat alters health risk. Fat deposition in the abdominal 

area (central or android type of obesity) increases the 
risk for heart diseases and glucose intolerance. Waist 
circumference alone or waist to hip ratio predicts central 
obesity. 6,9 10,11

Waist to hip ratio should be less than 0 .8 in women 
and 0.95 in men. In our study Indian  students are having 
these values within normal limits. However increased 
obesity is associated with increased waist circumference 
and W/H ratio.   

In our study no significant differences were observed 
between obese and non obese students for Shoulder wrist 
flexibility and Hip trunk flexibility .Flexibility depends 
upon daily activity and sports. However, values when 
compared with standard classification as follows 

Hip trunk - classification below 35 years of age6

Excellent  - ≥ 45.46 cm.

Good - 42.41 to 45.46Cm. or (16.7 to 17.9 inch)

Average    - 41.14 to 42.41Cm. or( 16.2 to 16.7 inch)

Fair  - 38.55 to 41.14 cms or( 15.8 to 16.2 inch)

Poor - < 39.116 cm or (<15.4 inch)

In Indian students average value was 32.44cm. So Hip 
trunk flexibility is poor.
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Shoulder wrist flexibility classification for women is 6

Excellent - 19.97 cms or less

Good   -19.05 to 14.6 Cm

Average - 27.3 to 14.6 Cm

Fair  Fair  Fair - 29.84 to 27.94 Cm

Poor  Poor  Poor - 30.48 or more Cm

In Indian students average value is 29.56 cm, so 
overall flexibility is not good. 

Increase in oxygen consumption occurs during 
exercise. Increase in intensity of exercise increases oxygen 
consumption. Further increase in intensity of exercise 
oxygen consumption reaches plateau i.e. not much 
increase in oxygen consumption. It is called as maximum 
oxygen uptake, maximal aerobic power, aerobic capacity, 
VO2 max.VO2 max provides a quantitative measure of a 
persons capacity for aerobic ATP resynthesis, this makes 
the VO2 max an important determinant of the ability to 
sustain high intensity exercise for longer period. Low 
level of cardio-respiratory fitness is a strong independent 
predictor of increased risk for both cardiovascular 
diseases and all causes of mortality6 Few other workers 
have observed inverse relation between BMI and VO2 
max.11,12. In our study no significant differences were 
observed between obese and non obese female medical 
students. Heredity, type of exercise training, age, gender, 
body composition decides or affects the VO2 max values. 
Average values for boys are 52 ml/kg/minute, while in 
girls average value is 40 ml/kg/minute, Cardiovascular 
fitness classification for women below or equal to 29 
years of age is,6

Excellent - ≥ 49ml/kg/min

Good - 39-48.9 ml/kg/min

Average - 31- 38.9 ml/kg/min

Fair - 24-30.9 ml/kg/min

Poor - < 23.9

When values of cardiovascular fitness were compared 
with standard classification, like poor, fair, average, 
excellent, good. VO2 max values of Indian students were 
average. Which  indicates that cardio respiratory fitness is 
not  poor  but at the same time it is not good too. So there 
is need for further improvement.

For peak anaerobic power like vertical jump 
phosphogen system is used for energy purposes. 
Phosphogen system includes stored ATP and phospo 

creatinine which is useful for 8 to 10 seconds. 

When Peak anaerobic power was compared with 
different BMI groups significant increase was observed 
in obese and overweight students. This could be because 
of changes in leg muscles due to daily working under 
overweight conditions. When muscle is working under 
more resistance muscle fibers get hypertrophied, 
increases number of myofibrils containg  actin and 
myosin filaments. Actually in obese people all physical 
fitness parameters are on lower side or equal to non obese 
people, so this is an interesting finding for which further 
research is required to confirm the finding.

CONCLUSION 

Percentage of obesity is more and physical 
fitness values are on lower side compared to normal 
classification of physical fitness parameters in Indian 
medical students.

So there is need for physical education and training 
for the medical students. There is need of implementation 
of sports and related activities to medical students. So 
as to control the obesity and maintain physical fitness 
standards.  
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ABSTRACT

Background: Preterm birth is birth before 37 weeks of gestation and lung is the most common organ 
affected in preterm. Vojta technique (reflex rolling) activate muscular chain (abdominals and diaphragm) so 
contribute to a notable improvement of respiratory conditions. 

Objectives: To assess the effect of chest physiotherapy and chest physiotherapy along with reflex rolling on 
oxygen saturation and respiratory rate in preterm with respiratory distress syndrome. 

Methodology: Sixty, neonates less than 37 weeks of gestational age with respiratory distress syndrome 
has been made part of study, divided into two groups. Group A (n=30) has received chest physiotherapy 
and Group B (n=30) has received chest physiotherapy at the end of Vojta’s reflex rolling phase II position. 
Recordings of oxygen saturation (SO2%) and respiratory rate has been taken from multi-parameter monitor. 
Readings has been measured approximately 5 minutes before and after physiotherapy session. The newborn 
has been treated for 2 consecutive weeks. 

Results: Both chest physiotherapy and chest physiotherapy along with reflex rolling increase saturation of 
peripheral oxygen and decrease in respiratory rate. Chest physiotherapy along with reflex rolling is found 
better than chest physiotherapy alone in improving oxygen saturation and respiratory rate in preterm infants 
at 95 % confidence limit.

Conclusion: Chest physiotherapy with reflex rolling is found better than chest physiotherapy in improving 
oxygen saturation and respiratory rate in preterm infants with respiratory distress syndrome.

Keywords- Respiratory distress syndrome(RDS); Preterm infants; cardiovascular variables; Chest 
Physiotherapy (CPT); Vojta reflex rolling.
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INTRODUCTION

According to WHO, over 60% of preterm births 
occur in Africa and south Asia, but preterm birth is truly 
a global problem. WHO defines preterm are babies, born 
alive before completion of 37 weeks of pregnancy13. 

Premature birth refers to the birth of a baby before 
its organs mature enough to allow normal postnatal 
survival and growth and development as a child9. Late-
preterm infants are physiologically and metabolically 
immature2 (One of the main organs greatly affected by 
premature birth is the lung. The lungs are one of the 
last organs to develop in the womb, Weeks 28 to 36 are 
considered the saccular stage, during which the alveoli 
are inefficient at gas exchange. Mature alveoli are not 
present until the alveolar stage1,6. This explains why 
respiratory distress syndrome was the most common 
complication in late preterm births4. Respiratory distress 

DOI Number: 10.5958/0973-5674.2016.00135.0 
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syndrome begins shortly after birth and is manifested 
by tachypnea, tachycardia, chest wall retractions 
(recession), expiratory grunting, flaring of the nostrils 
and cyanosis during breathing efforts. It accounts for 
significant morbidity and mortality. 

Table 1: Score for respiratory distress Score 

 0                       1 2 

Resp. rate <60 60-80 >80 

Central cyanosis None None with 
40% FiO

2

Need 
>40% FiO

2

Retractions None Mild Severe 

Grunting None Minimal Obvious 

Air Entry Good Decreased Very poor 

A score of greater than 6 would indicate severe 
respiratory distress.

Chest physiotherapy is an important adjuvant 
in the treatment of most respiratory illnesses. Chest 
physiotherapy (CPT) has been used to clear secretions, 
reduce post-extubation atelectasis, reduce the use 
of re-intubation, and also help lung ventilation in 
newborns with respiratory problems. The forms of CPT 
commonly used during the neonatal period are active 
chest physiotherapy (tapping or vibration delivered on 
the chest) and non-active techniques (e.g. positioning 
and suction alone). The Vojta method is a program that 
employs isometric strengthening techniques through 
tactile stimulation, to encourage the development of 
normal movement patterns and therefore to improve 
respiration8. In 1967 Vàclav Vojta developed and made 
public the reflex rolling model, by stimulating the chest 
of a child suffering from lung pathology, Vojta noticed 
an increase in depth of costal respiration, with an 
expansion of the ribcage.10

According to Vojta, reflex locomotion is activated 
from the three main positions: prone, supine and side 
lying. Reflex rolling transitions from supine to side lying 
and leads to crawling   

Figure 1. Phase of Reflex Rolling: Activation in Supine Lying 
with New-Born Babies

Figure 2.  Phase of Reflex Rolling: Activation in Side Lying 
with New-Born Babies

Need of the study:

Pulmonary disease is the most important cause 
of morbidity in preterm neonates, as their lungs are 
often physiologically and morphologically immature. 
So some strong and specific steps should be taken 
to improve, preterm with RDS. This study will try 
to find out whether chest physiotherapy along with 
reflex rolling is more effective on respiratory distress 
syndrome in preterm then chest physiotherapy given 
alone or vice-versa.

Aim of the study: 

The aim of this study is to compare of effect the 
chest physiotherapy and chest physiotherapy along 
with reflex rolling on oxygen saturation in preterm with 
respiratory distress syndrome.

 Objectives of the study:

• To evaluate the effect of chest physiotherapy on 
oxygen saturation and respiratory rate in preterm with 
respiratory distress syndrome.

• To evaluate the effect of chest physiotherapy 
along with reflex rolling on oxygen saturation and 
respiratory rate in preterm with respiratory distress 
syndrome.

• To compare effect of chest physiotherapy 
and chest physiotherapy along with reflex rolling on 
oxygen saturation and respiratory rate in preterm with 
respiratory distress syndrome.
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Hypothesis 

Null hypothesis: There is no statistically significant 
difference between oxygen saturation and respiratory 
rate in preterm with respiratory distress syndrome, 
while comparing effect of chest physiotherapy and chest 
physiotherapy along with reflex rolling.

Alternate hypothesis: There is statistically 
significant difference between oxygen saturation and 
respiratory rate in preterm with respiratory distress 
syndrome, while comparing effect of chest physiotherapy 
and chest physiotherapy along with reflex rolling.

Methodology:

Study type: 

This study is an experimental study and is 
comparative in nature. 

Study design: 

This study will be comparative study in nature. It 
aims to study the comparison between the effect of chest 
physiotherapy and chest physiotherapy along with reflex 
rolling on oxygen saturation in preterm with respiratory 
distress syndrome (RDS).

Research setting: 

Neonatal Nursery of Gian Sagar Medical College 
and Hospital, Ram Nagar, Rajpura.

Sample: 

Population of the study constituted of 60 Preterm 
infants admitted in Neonatal Nursery. Children’s parents 
were asked for permission to enroll their preterm infant 
in this study by filling the Parental consent form.

Ethical Clearance: This study was approved 
by the ethical committee of Gian sagar college of 
physiotherapy.

Source of Funding: All the expenses of this study 
was fully done  by us. 

Procedure: 

Total of 60 preterm infants participated in the pre-
assessment session to confirm the inclusion criteria. 2 
groups were taken in this study Group A & B. Parents 
of all preterm babies who were included in study 
signed a parental consent form. The procedures of 

neonatal physiotherapy will be applied according to the 
following protocol: oxygen saturation and respiratory 
rate measurements were taken approximately 5 minutes 
before and after physiotherapy session, each treatment 
spent a maximum of 10 minutes. The newborns will be 
treated for 2 consecutive weeks. Group A will receive 
Active Chest Physiotherapy. Group B will receive 
Active Chest Physiotherapy at end of Vojta’s Reflex 
Rolling phase II position. Vojta’s reflex rolling phase 
I & II. Oxygen saturation will be measure in % and 
respiratory rate in beat / minute and oxygen saturation 
and respiratory rate will be taken from multi-parameter 
monitor. 

Sampling Criteria:

Inclusion criteria: 

• Preterm new born with gestational age ranging 
from 33 to 37 weeks, New born up to the age of 28 days 
(neonatal period), 

• Birth weight equal or higher than 1000 grams,

• Clinical and radiological diagnosis of 
respiratory distress syndrome, 

• Clinical diagnosis was established when the 
new born presented early respiratory distress (tachypnea, 
expiratory grunt, nasal flaring, chest retraction and 
cyanosis)

Exclusion Criteria: 

• New born with congenital malformation, 

• Asphyxia at time of birth, 

• Congenital anomalies, 

• Genetic syndrome

• Neurological disorders.

Sampling method: 

Random sampling method was done among preterm 
babies who were admitted in Neonatal nursery of Gian 
Sagar Medical College and Hospital, Ram Nagar, 
Rajpura.

Number of subjects: 

60 preterm infants admitted in neonatal nursery of 
Gian Sagar Hospital, Rajpura who were chosen on basis 
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of inclusion/exclusion criteria.

Variables:

Dependent variables: 

• Oxygen saturation

• Respiratory rate

Independent variables: 

• Chest physiotherapy

• Reflex rolling

METHOD 

Among total 61 preterm infants, 5 were excluded 
from the study. Two of them could not maintain end 
position of vojta’s reflex rolling phase II and were 
excluded due to discomfort in maintaining position. The 
other two had to be excluded due to socio-economic 
reasons. One of them died due to severe hypoglycemia. 
56 Preterm infants on bases of inclusion/exclusion 
criteria after signing the informed consent from their 
guardians were made to be part of the study. 2 groups 
were taken in this study Group A & B. Measurements 
were taken approximately 5 minutes before and after 
physiotherapy session, each treatment spent a maximum 
of 10 minutes (it does not include preparation, physical 
examination, diagnostic imaging when performed and 
variables measurement according to the study protocol). 
The newborns will be treated for 2 consecutive weeks. 
Group A received Active Chest Physiotherapy, three 
times daily and Group B received Active Chest 
Physiotherapy at end of Vojta’s Reflex Rolling phase II 
position, three times daily. It was a single blinded study 
because the nursing staff on duty taking the readings 
was unaware of our research and its possible effects on 
oxygen saturation of preterm infants with respiratory 
distress syndrome. 

Time for data collection: 6 months

Operational tools: Multi-parameter monitor 
(Company-BPL, Model-CLEO is used in Gian Sagar 
Hospital, Neonatal Intensive Care Unit).

Ethics: The procedures followed were in accordance 
with the ethical standards of the responsible committee 
on human experimentation.

RESULTS

Table 1: Mean, Standard deviation and Standard 
error of the difference of post and pre-intervention 
readings of SPO2 in group A & B.

Oxygen 
saturation

Number of 
subjects

Mean± 
Standard 
deviation

Standard 
error

Group A 28 8.10± 1.06 0.20

Group B 28 9.60± 1.31 0.24

Table 2 : Shows the mean and standard deviation 
of difference between post-intervention and pre-
intervention readings (d) of respiratory rate of 
preterm infants in both groups.

Respiratory 
rate

Number of 
subjects

Mean± 
Standard 
deviation

Standard 
error

Group A 28 9.53± 0.88 0.16

Group B 28 10.67± 0.98 0.18

Graph 1

Comparison between t-values of both groups A & B 
when compared with each other.

Graph 2 

Shows the comparison between t-tabulated and 
t-calculated values at 5% level of significance for the 



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      140                 141     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

single tail test for n-1 degrees of freedom to test if the 
post readings are better than pre-treatment readings of 
RR in groups A & B.

Table 3: Shows the comparison between group 
A & B’s values at 5 % level of significance for the 
unpaired test for n1+n2-2 degrees of freedom.

Group A 
& B

Significant/ non-
significant

Oxygen saturation 4.68 Significant

Respiratory rate 4.50 Significant

The comparison between post and pre-intervention 
readings revealed that mean of post-intervention 
readings was more than pre-intervention readings as 
in graph1 (p≤0.05). On comparison the results showed 
significant difference in both groups (p≤0.05).

The comparison between the group A & B were 
done after comparing mean and standard deviation in 
these two groups. The mean and standard deviation of 
group B was more than groupA. The t-tabulated value 
at 5 % level of significance is 1.7. The t-calculated was 
found to be more than t-tabulated as in graph 1&2. Thus, 
null hypothesis was rejected. 

DISCUSSION

The post-intervention and pre-intervention readings 
in 56 preterm infants were compared for saturation of 
peripheral oxygen (SPO2) and respiratory rate in both 
the groups. The difference between the two readings 
was found to be clinically significant in both groups. 
The t-calculated for group A & B was found to be 
more than t-tabulated in both the groups. Therefore, it 
proves there is an increase in the value of saturation of 
peripheral oxygen (SPO2) and decrease in respiratory 
rate when compared with the pre-intervention readings 
with groups. 

The result of study is in complaince with a done 
by Bernard-Narbonne et al and Jenkins et al5 had 
demonstrated that chest physiotherapy increased SO2% 
in children. Thus, this study justifies the importance of 
positioning in preterm infants. Also the result of study is 
in complaince with a done by Fischer et al3, had evaluate 
the efficacy of chest physiotherapy and found that 
respiratory rate and severity score significant decreased 

between admission to discharge.

Also the result of study is in complaince with a done 
by Sammero, Giannantonio C, Papacci P, Ciarniello R, 
Tesfagabir M G, Purcaro V, Cota F8had found that vojta 
reflex rolling cause an increase of partial pressure of 
oxygen (PaO2) and oxygen saturation values in preterm 
neonates with hyaline memberane disease.   

Also, in comparison between two groups using 
unpaired t-test, t-calculated was found to be more than t-
tabulated. This revealed that group B is better than group 
A in improving SPO2 and respiratory rate. It improves 
the respiratory condition in preterm infants. 

Both statistically and clinically, it was found that the 
maximum significant improvement was there in group B 
as compared to in group A.

LIMITATIONS

The main limitation in this study was small sample 
size among the preterm infants admitted in Gian Sagar 
Medical College and Hospital. Also, subjects taken in 
this study had different gestation ages. In the inclusion 
criteria, same baseline SPO2, respiratory rate and birth 
weight were not considered.

FUTURE STUDIES

Other physiotherapy interventions can be added 
or compared along with chest physiotherapy and chest 
physiotherapy reflex rolling for evaluating effect on 
SPO2 and respiratory rate on a large sample using more 
sophisticated tools for measurement. 

CONCLUSION

This highlights that both chest physiotherapy 
and chest physiotherapy with reflex rolling produced 
significant increase in SPO2 and decrease respiratory 
rate when post and pre-intervention readings were 
compared. However, chest physiotherapy with reflex 
rolling was found to be better than chest physiotherapy 
in improving SPO2 and respiratory rate in preterm 
infants with respiratory distress syndrome. Thus, we 
should prefer chest physiotherapy with reflex rolling in 
the preterm neonates with respiratory distress syndrome 
in neonatal intensive care unit. 

Conflict of Interest: There is no conflict of intrest 
amongst authors to prepare this manuscript.
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ABSTRACT

Aims and Objective of the study: To evaluate the effectiveness of proprioceptive exercises in chronic 
nonspecific neck pain patients (CNSNP) subjects in context of (a) improving proprioceptive accuracy; (b) 
in reducing the neck pain and (c) in reducing functional disability.

Methodology: The present study was a prospective randomised control trial(RCT) with fifty subjects 
between 18-60 years of age with CNSNP in which Group A received only conventional neck exercises 
(CNE) and Group B received the proprioceptive neck exercises (PNE) along with CNE for 4 weeks. The 
outcome measures used were Numerical Pain Rating Scale (NPRS), Neck Disability Index- Gujarati (NDI-
G), Head Repositioning Accuracy (HRA) and Pain Pressure Threshold (PPT) at baseline and at the end of 
week 1, week 2 and week 4.

Result: A repeated measure multivariate ANOVA was used for within and between group comparisons. 
HRA showed significant difference in proprioceptive neck exercises group.  

Conclusion: PNE in addition to CNE were helpful in decreasing the joint position error but PNE does not 
have added effect in reducing pain and functional disability.

Keywords: Chronic non-specific neck pain, proprioceptive neck exercises, conventional neck exercises, 
head repositioning accuracy.
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INTRODUCTION

Chronic non-specific neck pain (CNSNP) is a 
common problem (1). Over the last decade, research on 
sensorimotor functions in chronic neck pain is going 
on. With that, a wide range of changes in sensorimotor 
functions have been identified in these conditions such 
as: reduced proprioceptive  ability of the neck (2,3); 
increased jerkiness of cervical rotations(3–5); impaired 
postural control; and altered activation patterns of 
cervical muscles (6,7). The aetiology of non-specific neck 
pain is not yet fully understood, but different factors 
have been shown to contribute to the development 
and persistence of neck pain. They do not only include 
poor posture (8)  and high physical load (9), but also poor 
psychological health (10), stress (11), low socioeconomic 
status (12), and smoking (13,14). Usually nonspecific neck 

pain resolves within 3-6 months; but 14% of the patients 
will suffer from recurrent or persistent pain (15). If neck 
pain persists for more than 3-months, it is considered 
chronic neck pain (16).

Proprioception is primarily concerned with postural 
and occulo-motor control. The functional instability of 
joints is related to altered joint position sense. This results 
in the joints becoming susceptible to repetitive injury and 
may also result in chronic pain and degenerative joint 
disease(17). The function of controlling head movement 
by the proprioceptive system is to achieve a desirable 
posture and orientation of the head, in order for optimal 
accuracy to be achieved while performing tasks with the 
limbs. If the target’s exact location is unknown, the head 
is moved to an area of the expected location of the target, 
while the proprioceptive system supplies any corrective 
movements. This cognitive mapping serves to fine tune 
the posture and place the head in a specific location so 
as to ensure that further manual tasks can be executed 
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effectively and with precision (18).

METHOD

Study Design: Prospective RCT.

Sample size: Fifty subjects both male and females 
were included aged 18-60 years with CNSNP (25 in 
each group). Sample size is calculated through the 
mean and standard deviation obtained from a previous 
study (19), for joint position sense error.The calculation 
performed in GLIMMPSE Lite sample size calculation 
software showed a sample of size of 42 with alpha <0.05 
and power of the study 0.8. An additional 20% subjects 
were recruited to compensate for ‘drop outs’ from the 
study. So we got a sample size of 50.

Inclusion Criteria: Non-traumatic neck pain and 
adults from 18-60 years age of both genders.

Exclusion criteria: Cervical fractures and 
dislocations, cerebrovascular insufficiency, a history of 
cervical injury, inflammatory conditions like ankylosing 
spondylitis, rheumatoid arthritisandfibromyalgia.

Outcome measures:Numerical Pain Rating Scale 
(NPRS), Neck Disability Index-Gujarati (NDI-G)(20), 
Pain Pressure Threshold (PPT)(21), Head Repositioning 
Accuracy (HRA)(22)were used.

Procedure: All the subjects signed an informed 
consent before they were included in the study; and all 
procedures were conducted according to the Declaration 
of Helsinki.Subjects were preliminary screened based 
on the inclusion and exclusion criteria. Subjects were 
randomly allocated into two groups, Group-A (Control 
Group: received CNE) and Group-B (Experimental 
Group: received PNE along with CNE) using lottery 
method. All the subjects completed demographic details 
and physical examination performed by the researcher. 
On the first day of the study all subjects underwent a 
baseline assessment prior to intervention for all the 
outcome measures and were taken by a physiotherapist 
who was not involved in the treatment of subjects. 
Concomitantuse of analgesics was not permitted 
throughout the treatment period. 

Group-A received CNE includes:

(a) Strength training and stretching - Progressive 
isometric neck strength exercises in flexion, extension, 
and rotation performed in sitting position.

(b) Dynamic exercises for shoulders and upper 
extremities by doing dumbbell shrugs.

(c) Stretching of neck, shoulders and upper-
extremity muscles.

Group-B received proprioceptive exercises 
described by Revel M(22)which included exercises 
based on the co-ordination between eye and neck 
motor function  for 4 weeks. All Group-A and Group-
B subjects were instructed to perform ten repetitions of 
the exercises, once per day, for 4 weeks, at the clinic/
hospital, supervised by the same physiotherapist each 
time. Measures were taken again at the end of 1stweek, 
2nd week and 4th week.

Figure-1: Measuring Head Repositioning Accuracy with laser 
pointer mounted on head band

DATA ANALYSES

A repeated measure multivariate ANOVA was used 
as primary statistical analysis for within and between 
group comparisons. Statistical significance was set at 
p<0.05 for all statistical analyses. All the data analyses 
were done with IBM SPSS version 20.0.

RESULTS

In the present study fifty subjects (18 males and 
32 females) aged between 18-60 years with CNSNP 
(25 in each group) were included. Table 1&2 show 
the demographic characteristics and mean & standard 
deviation for the outcome measures respectively.

Table 1: Demographic characteristics subjects

Variables Mean SD P value

Age(Years) 29.7 10.491 0.642

Height(cm) 160.42 7.908 0.930

Weight(Kg) 61.3 11.125 0.590
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Table 2: Mean and standard deviation of outcome measures

Variables
Control Group Experimental Group

Mean SD Mean SD

NPRS_baseline 6.00 .408 6.60 .500

NPRS_1stweek 5.24 .663 5.60 .500

NPRS_2ndweek 4.20 .408 4.64 .569

NPRS_4thweek 3.20 .866 3.52 .770

NDI_baseline 33.28 8.711 28.60 7.703

NDI_1stweek 28.96 3.736 28.12 7.049

NDI_2ndweek 27.84 3.400 26.88 7.032

NDI_4thweek 24.856 3.802 24.960 6.044

HRA_LR_baseline 11.818 1.0173 12.900 1.380

HRA_LR_1stweek 11.818 1.0173 4.382 2.015

HRA_LR_2ndweek 11.816 1.0163 3.629 1.836

HRA_LR_4thweek 11.648 .994 3.650 2.039

HRA_RR_baseline 11.019 1.087 2.303 1.360

HRA_RR_1stweek 11.019 1.087 3.365 1.864

HRA_RR_2ndweek 11.019 1.087 2.875 1.590

HRA_RR_4thweek 10.901 1.101 2.772 1.578

PPT_baseline 64.92 23.379 52.40 17.318

PPT_1stweek 71.72 24.246 59.64 17.313

PPT_2ndweek 78.64 24.520 69.24 17.690

PPT_4thweek 85.68 23.547 77.88 16.415

*HRA_LR –Head Repositioning Accuracy for Left Rotation. 

**HRA_RR – Head Repositioning Accuracy for Right Rotation

Head repositioning accuracy

Left Rotation HRA

HRA_LR Between- Subjects group analysis 
showed significant statistical difference with F (1,48) 
=209.008, p <0.001 HRA_LR, within group repeated 
measure multivariate ANOVA with Greenhouse Geisser 
correction showed significant statistical difference with 
F (1.233,59.203) = 647.761, p <0.001 .HRA_LR*group 
interaction analysis with repeated measure multivariate 
ANOVA with Greenhouse-Geisser correction showed 
significant statistical difference with F (1.233, 59.203) 
= 629.993, p<0.001.

Right Rotation HRA

HRA_RR Between- Subjects group analysis 
showed significant difference with F (1, 48) = 
221.791,p<0.001.HRA_RR Within- Subjects 
group repeated measure multivariate ANOVA with 
Greenhouse-Geissercorrection showed significant 
statistical difference with F (1.477, 70.913) = 2480.297, 
p<0.001.HRA_RR*group interaction analysis 
with repeated measure multivariate ANOVA with 
Greenhouse-Geisser correction showed significant 
statistical difference with F (1.477, 70.913) = 2434.865, 
p<0.001.

As above the results are shown in table-3 for the 
other outcome measures NPRS, NDI and PPT.
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Table-3: Repeated measure multivariate 
ANOVA for with-in between groupcomparisons

Variables F value P value

HRA_LR(with-in Group) 647.761 0.000

HRA_LR*group 629.993 0.000

 HRA_LR (between Group) 209.008 0.000

HRA_RR (with-in Group) 2480.297 0.000

HRA_RR*group 2434.865 0.000

HRA_RR (between Group) 221.791 0.000

NPRS (with-in Group) 637.611 0.000

NPRS*group 1.518 0.226

NPRS (between Group) 8.472 0.005

NDI(with-in Group) 47.583 0.000

NDI*group 8.424 0.002

NDI (between Group) 0.937 .338

PPT(with-in Group) 558.873 0.000

PPT*group 6.981 0.000

PPT (between Group) 3.195 0.080

Figure-2: Head repositioning accuracy for right rotation 

Figure-3: Head repositioning accuracy for left rotation 

DISCUSSION

The objective of this study was to evaluate the 
effectiveness of PNE as compared to CNE for improving 
proprioceptive accuracy, in reducing neck pain and 
reducing functional disability in subjects with CNSNP. 
Statistically significant differences were seen between 
Control group and Experimental group for HRA alone. 
Both groups are considered to have improved equally in 
terms of NPRS, NDI-G and PPT. PNE as an adjunct to 
CNE do not significantly alter the patient’s perception 
of his/her pain and disability. But the study of  Izquierdo 
TG et al found that both the intervention groups i.e. CCF 
exercises and proprioceptive training group showed 
reduction in pain and disability but no changes were seen 
in PPT(23). In contrast, our study showed improvements 
in PPT possibly because the total duration of intervention 
was less in the study done by Izquierdo TG et al (6 PT 
supervised sessions for 2 months).

Michel Revel et al found that changes in 
cervicocephalic kinesthesia were seen post 10 weeks of 
proprioceptive rehabilitation techniques. Also there was 
significant improvement in neck pain as compared to 
the control group which had no rehabilitation (22). Jull G 
et al found that there was decrease in reported pain and 
disability following CCF training and proprioceptive 
training. Also, the joint position sense improved in both 
groups but more significant in proprioceptive group (19). 
Similarly, in our study, there are significant changes in 
HRA for experimental group but in contrast both the 
groups showed equal improvement in pain, disability 
and PPT.

There can be various possible reasons for the same. 
One of them can be that the exercises in control group 
and experimental group were same apart from the 
additional proprioceptive exercises in experimental 
group. In addition, some reduction in joint position 
sense error was observed in control group in the last 
week. This can be due to the training of cervical 
musculature by some exercises in the control group. 
Thus, repeated contractions may improve muscle 
spindle function translating to improved cervical 
proprioception.  HRA was found to be more affected 
on the painful side and there was improvement seen in 
HRA on the painful side in the experimental group but 
there was not much change in control group. The PNE 
included in our study, consisted of exercises based on 
the co-ordination between eye and neck motor function, 
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which strongly suggest that exercises based on eye-
head coupling are more appropriate to facilitate neck 
proprioception. This may be due to stimulation of the 
articular mechanoreceptors as described by Wyke(29). 
PNE may provide an additional benefit by activating 
cervical musculature.

Moreover, the existence of a tight coupling between 
gaze orientation and neck muscle activity has been well 
documented in animals (24–26) and in humans (27,28). The 
mechanisms underlying this coupling are complex and 
not fully understood. The sensory and motor system of 
neck is linked to occulomotor and vestibular systems, 
but only a part of the neuronal pathways have been 
displayed in animals. The functional organization of the 
neck and mainly of its proprioceptive apparatus support 
the inclusion of the proprioceptive exercises based on 
the eye-neck co-ordination in the treatment programs for 
neck pain patients.

A double blind study would help in future studies to 
eliminate bias.The long term benefits of PNE along with 
CNE could be established in future studies. 

CONCLUSION

This study suggests that the PNE should be 
combined with CNE in CNSNP subjects for improving 
proprioceptive accuracy.
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ABSTRACT

Background: Measuring the pectoralis minor muscle length is of clinical interest, as a short pectoralis minor 
has been associated with a decrease of scapular posterior tilting and shoulder pain. A number of clinical 
syndromes those are associated with a shortening of pectoralis minor include thoracic outlet syndrome, 
scapular winging and tilting syndrome, scapular abduction syndrome, scapular depression syndrome and 
scapular downward rotation syndrome. To identify a postural shortening of pectoralis minor in association 
with these and other upper quadrant syndromes a test of the muscles length has been proposed.

Aim: The aim of the study is to find out prevalence of pectoralis minor tightness in healthy collegiate 
individuals. 

Method: 200 collegiate individuals were taken of both the genders aged 18-25 years. Pectoralis minor 
tightness was measured by using pectoralis minor length test. Measurements were made in supine position 
where the linear distance from the treatment table to the posterior aspect of the acromion was measured by 
protractor. A distance greater than 2.6 cm would suggest the muscle had shortened. 

Result: Statistically significant (p<0.05) prevalence of pectoralis minor tightness was found in normal 
healthy collegiate individuals. 

Conclusion: This study concludes that there is prevalence of pectoralis  minor tightness in normal healthy 
collegiate individuals.

Keywords: Pectoralis minor muscle, collegiate individuals, pectoralis minor length test.

Corresponding author: 
Vishwa Mankad- 
2nd M.PT Student, nd M.PT Student, nd Shri K.K. Sheth Physiotherapy 
College, Rajkot
Email id: vishwamankad1@gmail.com

INTRODUCTION

In the absence of a specific or identifiable cause 
of symptoms, poor upper body posture, colloquially 
referred to as a ‘forward head posture’, ‘slouched 
posture’, ‘poking chin posture’, or ‘rounded shoulder 
posture’ has been cited as a potential etiological factor 
in the pathogenesis and perpetuation of many clinical 
syndromes involving the shoulder. The pectoralis 
minor originates on ribs 3 to 5 and inserts on the medial 
inferior border of the coracoid process. Because of this 
anatomical position of the pectoralis minor, shortening 

can lead to an increase in scapular anterior tilting and 
internal rotation and a decrease in scapular upward 
rotation, which can be a predisposed condition for 
shoulder impingement syndrome.1

Changes in muscle lengths, joint congruency, and 
soft tissue flexibility may occur as a result of prolonged 
postural deviation. These adaptations may lead to 
abnormal movement or force distribution about a joint 
which may manifest as pain, decreased range of motion, 
or impairment of muscle performance or motor function. 
Testing and measurement of these potential adaptations 
are therefore also included in the patient examination 
and are essential to determining the most effective 
interventions.2 

One of the more common postural deviations seen 
clinically is the “forward shoulder.”3, 4 During a coronal 
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plane assessment, the lobe of the ear, the body of the 
seventh cervical vertebra, and the greater trochanter of a 
patient with ideal posture should be colinear. A patient 
is considered to have a forward shoulder if the acromion 
process is located anterior to this line.5 Pectoralis minor 
adaptive shortening has been implicated as a mechanism 
for forward shoulder posture5 and for shoulder 
impingement.6, 7

At present there is no gold standard reference test for 
the measurement of pectoralis minor length.Sahrmann 
has stated that the shoulders tilt anteriorly because of a 
shortness of pectoralis minor and that the lateral border 
of the spine (posterior aspect of the acromion) should 
be no more than 2.54 (2.6) cm from thes treatment table 
when the subject is in supine.8, 9

Identifying a muscle imbalance involving a short 
pectoralis minor is then used within the context of 
the clinical reasoning process to inform and direct the 
clinician as regards appropriate therapeutic intervention. 
Although posture and muscle imbalance is commonly 
implicated as part of the pathological process the 
evidence available to support these theories is limited, 
with research studies reporting equivocal findings 10, 11, 

12. In addition to this, the concept of correcting posture 
and its associated muscle imbalance through stretching 
and strengthening programs has been widely accepted.
8, 13 The purpose of the study is to find out prevalence 
of pectoralis minor tightness in healthy collegiate 
individuals. 

METHODOLOGY

Study design: Observational study

Sample size: 200 subjects

Study duration: one time study

Study setting: Shri K.K.Sheth Physiotherapy 
college, RAJKOT.

Level of significance was set to 0.05

CRITERIA FOR SELECTION

Patients included in study were based on following 
criteria:

Inclusion criteria:

• Age 18-25 years

• Gender both male & female

• No lumbar, thoracic, cervical or shoulder or 
upper limb symptoms.

Exclusion criteria:

• Any neurological impairment  

• Any deformity(eg. spasmodic torticollis, 
sprengel’s deformity, scoliosis)

• Fracture of cervical spine or shoulder 

• Any surgical history

• Any musculoskeletal impairment

• Uncooperative patient
MATERIALS: (Figure 1)

• Pen & Paper

• Protractor

• Treatment table

• Consent form

• Measurement form

Figure 1: Materials used in the study

METHODOLOGY 

Measurement of distance was done as shown in 
figure 2.

Figure 2: Measurement Procedure
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STATISTICAL ANALYSIS

Data was analysed by using SPSS version 20. Chi-
square test was used to find out change in pectoralis 
minor muscle length.

RESULTS

Results showed that p value of tightness was found 
to be <0.05 with chi-square test. So, it suggests that there 
is prevalence of tightness of pectoralis minor in healthy 
collegiate individuals. 

Figure 3 shows age distribution of subjects (in 
years). Figure 4 shows gender distribution of subjects. 
Figure 5 shows frequency distribution.

Table 1 shows mean & standard deviation of 
pectoralis minor muscle length (in centimetres) of 
subjects and Table 2 shows chi- square test value of 
pectoralis minor muscle length.

Figure 3: Age distribution of subjects

Figure 4: Gender Distribution if subjects

Figure 5: Frequency Distribution

Table 1: Mean and SD of subjects

Mean(in centimeter) SD

4.09 0.95

Table 2: Pectoralis minor length test value

Pectoralis minor length test

Chi- Square 169.600

p value <0.05

DISCUSSION

The purpose of this study was to find out prevalence 
of pectoralis minor tightness in healthy collegiate 
individuals. Results showed that there is statistically 
significant (p<0.05) prevalence of tightness of pectoralis 
minor in healthy collegiate individuals. Postural and 
muscle imbalance theory suggests that a short pectoralis 
minor is associated with a number of syndromes effecting 
the shoulder and upper quadrant. The pectoralis minor 
length test is one method that has been recommended to 
determine if this muscle is of normal length or is short 
and the 2.6 cm distance has been proposed as the length 
that separates a muscle of normal length to one that is 
short and may be associated with symptoms.

Although it is possible to visualise how a shortened 
pectoralis minor may decrease the pectoralis minor 
length test distance there are other possible reasons for 
this distance to vary, such as variations in the normal 
bony anatomy of the scapula or the rib cage. Another 
syndrome associated with a tight pectoralis minor 
is the scapular downward rotation syndrome8. The 
assumption is that increased scapular downward rotation 
is a posturally abnormal position and considered to be 
a cause or mechanism for the perpetuation of shoulder 
symptoms. In support of this, Basmajian and Bazant 
have described that when correctly orientated the glenoid 
fossa of the scapula should face superiorly. Although no 
explanation was provided how the correct orientation 
was determined, Basmajian and Bazant argued that a 
superior inclination was important to provide a bony 
support for the humeral head.14 However, and in 
contrast to this the findings of two radiological studies 
by Freedman et al. and Poppen et al. have described 
that normally the glenoid fossa displays a downward 
inclination.15, 16

It is acknowledged that though subjects were 
asymptomtic in this investigation they were found to 
have a pectoralis minor length test distance of more than 
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2.6 cm & may develop shoulder and upper quadrant 
symptoms at some stage in the future.

LIMITATION
• Only subjects with age 18-25 years were 

recruited
• Male subjects were less in study
• Only college students were included

FURTHER RECOMMENDATION
• Study can be done on subjects with neck pain or 

shoulder pain
• Comparison between dominant & non-dominant 

side can be done 
• Profession like bank officers or computer users 

could be tested
Clinical Implication: With the bases of this 

experiment, we can include pectoralis minor in regular 
assessment for muscular tightness in cases of shoulder 
pain.

CONCLUSION 
This study concludes that there is prevalence of 

pectoralis minor tightness in normal healthy collegiate 
individuals.
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institutional conflict of interest for this study.

Source of Funding: No fund was needed.
Ethical Clearance: From K.K. SHETH 
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ABSTRACT

Objective: To compare the effect of two types of medial wedge orthosis in the treatment of flat feet and to 
provide evidence based practice for the same.

Methodology: The study design was a randomized clinical trial with sample size of twenty (20) which 
was calculated on the basis of past research statistics. Screening was done with  wet  foot  print  test  and  
FPI.  Subjects  who  scored  <1 in  PAI and  >1  in  FPI  were  included  in  the  study. Group A were given 
Traditional Medial wedge and Heel Support medial wedge for group B. Demographic  data  was obtained, in  
which  age,  gender,  height,  weight,  BMI,  PAI,  FPI, AHFS & AMFS  were  taken  into  consideration.  The 
readings were   taken on day one and day 30. The  parameters  under  AHFS & AMFS  were  Pain, Functional  
Ability,  gait  abnormality  and  Alignment. Along with the wedges, structured  exercise  program,  heel  cord  
stretching  and  contrast  bath  therapy  was  common  in  both  the  groups.

Results: The study shows statistical significance result in both the groups but is more significant in 
Traditional Medial wedge (<0.001).  PAI  &  FPI  showed  more  significance  for  Traditional medial wedge 
and  AHFS,  AMFS  showed  significance  for Heel Support medial wedge. Over all the result was more 
significant in Traditional Medial wedge both symptomatically and functionally. 

Conclusion: Traditional Medial wedge is more effective in treating symptomatic adult flat feet 
individuals.

Keywords: Traditional Medial wedge, adult flat feet, Heel Support medial wedge, PAI, FPI.
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INTRODUCTION

In some individuals (an estimated 20% - 30% of 
the general population) the arch simply develops in one 
foot (unilaterally) or both feet (bilaterally)1,2. There is 
a relationship between the structure of the foot and the 
biomechanics of the lower leg. The arch provides an 
elastic, springy connection between the forefoot and the 
hind foot.2 

In Pes planus, the head of the talus is displaced 
medially and distally from the navicular. As a result, the 
spring ligament and the tendon of the tibialis posterior 
muscle are stretched so much so that the individual with 
pesplanus loses the function of the medial longitudinal 
arch (MLA). Among these, the flexible flat foot can be 
corrected with well fitting arch supports.2

The medial wedges distributes the weight of the 
body over entire foot, cures flat foot and associated 
problems, provides optimum support and comfort, 
restores foot structure to a natural position. Along with 
the traditional medial wedge, a heel support medial 
wedge is a new type of orthosis, and no studies have 
been done on this to prove its effectiveness. Therefore 
this forms the basis for conducting the study to provide 
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evidence based practice for the new type of orthosis in 
flat foot and also to compare the effectiveness of 2 types 
of orthosis.

METHOD

An approval was taken from Institutional Ethical 
committee. The study design was a randomized clinical 
trial with sample size of twenty (20), which was 
calculated on the basis of past research and medical 
record statistics. Symptomatic flat feet subjects were 
screened based on the inclusion and exclusion criteria 
and subjects were requested to be a part of the study. 
Prior to the commencement of the procedure, written 
informed consent was taken from the subjects. The 
purpose of the study was explained following which 
demographic data was collected from the subjects. 
Assessment of Plantar Arch Index(PAI)3, Foot Posture 
Index(FPI)4 and  ANKLE  HIND  FOOT  AND  MID  
FOOT  SCALE(AHFS and AMFS)5 was done at  the  
beginning  (1ST  DAY)  and  at  the  end  (30TH  DAY)  of  
the  protocol,  so  as  to  find  the  significant  changes 
where the assessor was blinded to the treatment groups. 
Subjects were randomly allotted to two groups.

• Group A: Traditional Medial wedge. 

• Group B: Heel Support medial wedge.

Along with home advice for intrinsic muscle 
strengthening exercises, heel cord stretching, contrast 
bath therapy for one month.

Inclusion Criteria: 

• 1) Adult age group ( >18 years) of age with 
symptomatic flat feet.  

• 2) Individuals with score less than 1 (according 
to plantar arch index) and above score 0 (according to 
foot posture index).

• 3) Individuals willingness to participate in the 
study.

Exclusion Criteria:

Subjects with:

• Unstable Flat Foot.

• Degenerative Pathology or operated Ankle.

• Congenital Deformities of Foot.

 • Contractures of Foot and Leg.

• Asymptomatic Flat Feet Subjects.

PROCEDURE 

Step1: Foot Posture index and Plantar Arch index 
were measured in all the subjects.

Step 2: By using chit method, subjects were 
segregated into two groups i.e Group A and Group B

Step 3: Traditional Medial wedge support were 
provided to Group A & Heel Support medial wedge to 
Group B. 

Step 4: Ankle exercises were taught to the subjects.

Exercise protocol for Flat Feet6

The following exercises were followed: 
1) Intrinsic foot muscles exercises such as:
a) Toe clawing– toes of the foot are fully flexed (bent), 
hold and release that position, extend (open) them 
completely. Repeat 10– 15 repetitions 3 times/day.

b) Toe spreading– toes pulled away from each other.
2) Raising the inner border of the foot– rise the inner 
side of the foot slightly without turning the sole 
upwards. Keeping the toes yet to the ground, increase 
the height of the arch.3) Standing on outer border 
of the foot– hold for 10 seconds, relax and repeat.
4) Ankle rotations– move ankle in sitting in various 
directions. Then draw ‘O’ with the great toe. For 
right leg - clockwise, left leg– anti clockwise.
5) Fist the foot- make a fist with foot 
tightly, open relax and then repeat.
6) Pick up small logs- pick up different sizes 
of logs, releasing them and picking up again.
7) Toe flexion/extension– stand at the edge of the 
stairs with toes outside the stairs and do the movement.
8) Walk on a straight line– with eyes open.
9) Walk on a straight line– with eyes closed.
10) Walk on lateral border of the foot.
11) Strengthening of intrinsic muscles–
a) Heel walking– walk on the heels with the whole body 
weight.

b) Toe walking– strengthens the intrinsic muscles 
of the foot.

Followed by:
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Home advice for contrast bath therapy will be 
given. 

Step 5: The above protocol was followed for a 
period of one month along with the wedges 

Step 6: Assessment of outcome measures and 
plantar arches were performed again at the end of one 
month.

RESULTS

The result showed statistically significant 
changes in the outcome measures used, such as  PAI,  
FPI,  AHFS, AMFS  

Since all p values were more than 0.05, which 
means the pre and post test scores of various variables 
do not follow a normal distribution. Therefore, the non-
parametric tests were applied. SPSS software version 16 
software was used. Statistical measures such as mean, 
standard deviation and tests of significance such as 
Mann-Whitney U test, Wilcoxon matched paired test 
were used for the analysis of the data.

Within group comparison of Traditional Medial 
wedge (p=0.0051) & Heel Support medial wedge 
(p=0.0077) with respect to FPI scores at pre and post test 
by Wilcoxon matched paired test showed statistically 
significant result for both the groups. Also, between 
group comparison for  Traditional Medial wedge  & 
Heel Support medial wedge with respect to FPI scores 
at pre and post test by Mann-Whitney U test showed to 
be statistically significant with difference of p=0.0022. 
(Day1 p=0.0963, Day30 p=0.008)

Also, within group comparison of Traditional 
Medial wedge (p=0.0051) & Heel Support medial 
wedge (p=0.0745) with respect to PAI scores at pre 
and post test by Wilcoxon matched paired test showed 
statistically significant result for first group. The 
between group comparison for  Traditional Medial 
wedge & Heel Support medial wedge  with respect to 
PAI scores at pre and post test by Mann-Whitney U test 
showed no improvement with difference of p=0.2730. 
(Day1 p=0.7055, Day30 p=0.4274)

Similarly, within group comparison of Traditional 
Medial wedge (p=0.0051) & Heel Support medial wedge 
(p=0.0079) with respect to AHFS & AMFS scores 
at pre and post test by Wilcoxon matched paired test 
showed statistically significant results for both groups. 

The between group comparison for Traditional Medial 
wedge & Heel Support medial wedge  with respect to 
AHFS & AMFS scores at pre and post test by Mann-
Whitney U test showed improvement with difference of 
p=0.0233 (Day1 p=0.0091, Day30 p=0.4274)

DISCUSSION

The present clinical trial was aimed to find out 
the effectiveness of Heel Support medial wedge v/s 
Traditional Medial wedge among Flat feet individuals. 
Supervised exercise program, heel cord stretching and 
advice for contrast bath were common treatment given 
to both the groups.

In the present study the age, sex, BMI and duration 
of symptoms showed no statistical difference in both 
the groups which represents the homogeneity of the 
patients. The results from the statistical analysis of the 
present study support the alternate  hypothesis that there  
will  be  difference  in  the  effectiveness  of  silicone  
medial  arch  support over arch support with heel pad  
among  the  flat  feet  individuals7.

The adult acquired flat foot can be treated by 
nonsurgical interventions. Treatment  is  focused  on  
limiting  excessive  pronation  by  using  orthotic  
footwear/devices which includes  postural  correction,  
exercises  for  intrinsic  muscles  strengthening,  
stretching  of  heel  cord  and  pain  management by  
contrast  bath  therapy8. 

When a normal  individual  is  weight  bearing  the  
calcaneus  is  on  the  ground  and  generally  free  to  
move  around  longitudinal  axis  but  limited  in  its  
ability  to  move  around  a  coronal  axis  &  vertical  
axis  because  of  the  superimposed  body  weight.  
Consequently  the coupled  motions  that  contribute  
to  pronation / supination  cannot  be  accomplished  
exclusively  by  the calcaneus.  Although  the  weight  
bearing  calcaneus  will continue  to  contribute  the  
inversion/ eversion  component  of  sub  talar  motion,  
the  other  two  coupled  components  of sub  talar 
motion  (abduction/  adduction  &  dorsiflexion / plantar 
flexion)  will  be  accomplished  by  the movement of  
talus  (whereby  the head  of  the  talus  is used  as  the  
reference.

In  pesplanus  or  flat  foot  the  calcaneus  can  
be  observed  to  move  into  eversion  (or  valgus  
movement)  whereas  talar  adduction  and  plantar  
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flexion  are  reflected  in  a  lowering  of  the  medial  
longitudinal  arch  and  a  bulging  or  convexity  in  the  
plantar  medial  mid  foot.4

Exercise  program,  heel  cord  stretching  with  
contrast  bath  therapy  was  common  in  both  the  
groups. Contrast  bath  therapy  was  mainly  given  for  
pain  management  in  symptomatic  flat  foot  individuals. 
One  of  the  proposed  therapeutic  and  physiological  
effect  of  contrast  bath  therapy  is  reduction  of  
pain. Application  of  contrast  bath  therapy  after  the  
exercise  session  has  been proved  to  be  effective  in  
reducing  the  pain  intensity  in  symptomatic  flat  feet  
individuals. 

Previous studies support the use of contrast  bath  
therapy  on  pain & de layed-onset-muscle-soreness, 
where they found that Contrast therapy decreased pain 
intensity after exercise8. Similar results were in the 
present study after the application. 

In  this  study  Structured  exercise  program  along  
with  heel  cord  stretching  was  given  to  improve  
the  intrinsic  muscle  strength  and  improve  foot  
kinematics.

Various studies have been done to find the  
effect  of  foot  orthosis  and  to  assess  the  efficacy  
of  a  focused  non  operative  treatment  protocol. 
The  authors  concluded that  many  patients  can  be  
effectively  treated  non  operatively  with  an  orthosis  
and  structured  exercises.11 Hence on this basis, orthosis 
were taken into consideration for the present study and 
proved to be effective. 

This  study  shows  that  the Traditional Medial 
wedge is  more  effective  in  increasing  the  arch  
height,  weight  distribution,  foot  kinematics  and  pain  
reduction compared  to  the new  type  of  Heel Support 
medial wedge.  The  new  type  of  Heel Support medial 
wedge was  found  to  be  less  effective  as  it  was  not  

as  comfortable  as  the  medial  wedge  alone. It was  
interfering  with their  footwear  fitting and subjects 
found it cumbersome to wear them.

Another study proved  the incidence of flat  foot  
more among school  aged  children  than  in  females.  
Also  showed  that  incidence  of  flat  foot  decreases  
with  age.  It  conclusion  flat  footedness  as  one  of  the  
most  prevalent  foot  abnormalities  which  decreases  
with  age  and  has  male  preponderance.7 In  this  study  
the  flat  feet  individuals  were  of  mean  age  group   of  
22.50 in  Group  A and  23.80  in  Group  B10 .

The  medial  arch  support  helps in  pain  reduction  
by  distributing  weight  to  the  entire  foot. A study  
was  conducted  on  the  effect  of  insoles  on  foot  pain  
and  daily  activities.  67  participants  answered  the   
questionnaires  where  a  reduction  in  pain  severity  and  
pain  interference  was  shown and significant  effect  was  
revealed  only  in  women. The  authors  concluded  that  
the   Insole  reduces  pain  and  pain  interference  with  
daily  activities  for  women  with  foot  pain. Satisfaction  
with  the  insoles  is  not  a  predictor  of  actual  insole  
use.  The effect of insoles on activity performance needs 
further study.12

According  to  the  outcome  measures  of  this  
study  the  Traditional Medial wedge is  more  effective  
than  the  new  type  of  Heel Support medial wedge 
(as  per  the  three  parameters  of  PAI,  FPI  and  
AMFS & AHFS). Out of the three parameters taken in 
consideration, FPI and PAI showed more effectiveness 
in improving the medial arch and reduction of pain on 
use of Traditional Silicone Medial wedge i.e in group A.  
Group  B  subjects  did  not  find  any  difference  in  the  
pain  reduction  as the new  type  of  Heel Support medial 
wedge was  uncomfortable  and  increased  the  pain.  The  
Heel Support was  interfering  with  the  shoe  fitting  and  
caused  their  heel  to  be in  raised  position.  Therefore 
subjects found it difficult to wear it continuously. 

Table 1: Within group comparison by Wilcoxon matched pairs test

Groups Time Mean Mean Diff. % of 
change Z-value p-value

Foot 
posture 
index

 Group A Day 1 9.00±1.25

3.90±0.88 43.33 2.8031 0.0051*Day 30 5.10±0.88

 Group B
Day 1 9.90±0.57

2.00±1.05 20.20 2.6652 0.0077*
Day 30 7.90±1.45
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Figure 1.

• On  the  left- silicone  medial  arch  support

• On  the  right-  arch  support  with  heel pad

Plantar 
arch 
index

 Group A Day 1 0.74±0.10
-0.03±0.01 -3.92 2.8031 0.0051

Day 30 0.77±0.09

 Group B
Day 1 0.76±0.18

-0.01±0.04 -1.72 1.7838 0.0745
Day 30 0.77±0.14

AHFS & 
AMFS

 Group A Day 1 145.40±16.14
-15.30±9.79 -10.52 2.8031 0.0051*

Day 30 160.70±12.53

 Group B
Day 1 125.10±10.84

-30.50±18.23 -24.38 2.6656 0.0079*
Day 30 155.60±12.62

Table 2: Between group comparison by Mann-Whitney U test

Variable Group Mean Sum of 
ranks Z-value U-value p-value

Foot 
posture 
index

Day 1 Group A 9.00±1.25 83.00
28.00 -1.6630 0.0963

Group B 9.90±0.57 127.00

Day 30
Group A 5.10±0.88 60.50

5.50 -3.3639 0.0008*
Group B 7.90±1.45 149.50

Plantar 
arch 
index

Day 1 Group A 0.74±0.10 110.00
45.00 -0.3780 0.7055

Group B 0.76±0.18 100.00

Day 30
Group A 0.77±0.09 115.50

39.50 -0.7937 0.4274
Group B 0.77±0.14 94.50

AHFS & 
AMFS

Day 1 Group A 145.40±16.04 139.50
15.50 -2.6080 0.0091*

Group B 125.10±10.84 70.50

Day 30
Group A 160.70±12.53 115.50

39.50 -0.7937 0.4274
Group B 155.60±12.62 94.50

Figure 1.

Cont... Table 1: Within group comparison by Wilcoxon matched pairs test

Figure 2. A typical Pes Planus foot (Posterior  view)

CONCLUSION 

Traditional Medial wedge is more effective in 
treating symptomatic flat feet individuals than Heel 
Support medial wedge
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ABSTRACT 

Background- Studies have shown that  80% of children with developmental delay due to CP have 
accompanying oral-motor dysfunction(1). Little attention is paid towards feeding problems though it is a 
major cause of distress for their caregivers, specially the mothers. 

Aim- The Aim of this study was to evaluate the impact of Occupational Therapy( OT)  Intervention for 
OMD in the child with Cerebral Palsy (CP) and to assess and compare it to  the changes in the occupational 
goals and quality of life of these mothers due to the introduction of the intervention program. 

Method- Children  with CP (n=30) , aged between 6 months to 4 years and their mothers who reported 
of feeding issues, were selected. Each child was assessed on ORAL MOTOR DYSFUNCTION (OMD) 
SCALE, to assess the level of their functioning and decide the intervention. After a month of conventional 
therapeutic intervention, the children were reassessed to establish a baseline. Their mothers were assessed 
on WHOQOL- Bref and COPM to obtain pre-intervention data. After 3 months of OT intervention and 
feeding session, the children and their mothers were reassessed on the respective scales to obtain the post-
intervention scores.

Results- The comparison of the data obtained from OMD Scale between the initial evaluation and the 
baseline pre-intervention stage  showed  that there was significant change only in the domain of oral motor 
responses (Z = -3.071 p=.002,n=30) whereas after the intervention all the domains showed statistically 
significant changes (p = .01). Wilcoxon’s comparison for WHOQOL-Bref score revealed a statistically 
significant result (p=.01, Z= -4.785). The comparison of performance score and satisfaction score on COPM 
revealed a statistical correlation at p=.01 level (Z (p2 – p1) = -4.440 and Z (S2 – S1) = -4.685). Spearman’s 2- 
tailed correlation for WHOQOL- Bref and OMD scale was in statistically insignificant. On the other hand, 
CIS(Change In Satisfaction) score on COPM and OMD score were significantly correlated (rho= .393, 
p=.032, n=30) but CIP (Change in Performance) score and OMD score showed a clinically non- significant 
yet negative correlation (rho= -.262, p=.162, n=30). 

Conclusion and comment- This study provided a scientific support for use of OT intervention in oral motor 
dysfunction in CP.  Knowledge of feeding techniques helps the mother to care the child better. Minimal 
enhancement in the child’s feeding ability increases the satisfaction level of the mother but did not prevent 
guilt and anxiety about perception of self-efficacy  and  calls for psycho-social support.

Keywords- Oral Motor Dysfunction, CP, WHOQOL-Bref, COPM, Occupational therapy Intervention.

INTRODUCTION

Global figures state that 2-3 in every 1000 children is 
born with CP (Stanley et al., 2000). Feeding difficulties 
occur in up to 80% of children with developmental 

delays or chronic disease (1). Around one third of them 
have severe eating and drinking difficulty leading to 
undernourishment. Medical. Oral, sensory-motor or 
behavioral factors lead to poor  oral motor skills , speech 
delay, drooling and poor functional motor skills.(!) 

DOI Number: 10.5958/0973-5674.2016.00139.8 
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Clinical observations includes grimacing ,food 
refusal, drooling, chewing, sucking and swallowing 
difficulty, coughing, gagging & vomiting, prolonged 
mealtimes, poor weight gain and ultimately failure to 
thrive.

Researches on feeding difficulty in children with 
CP have identified it  as a major factor associated with 
both growth failure and nutritional deficits (Shapiro et 
al., 1986, Gisel and Patrick, 1988; Th; Stallings et al., 
1993a, 1993b, 1996; Dhal et al., 1996) and have been 
cited as one of the most powerful prognostic factors 
for survival (Eyman et al., 1990 cited in Sullivan and 
Rosenboom, 1996; Strauss et al., 1998; Reddihough et 
al., 2001)(2).  Indian mother plays the central and crucial 
role of nourishing and rearing the child on one hand 
and taking care of all other family members and the 
household work on the other. As per study conducted 
in Mumbai mothers of children with CP reported more 
incidents of depression.(3) Incomplete knowledge about 
feeding their child becomes an embarrassment for the 
parents in social gatherings. Limited work has been done 
on the impact of an intensive interdisciplinary approach 
on caregiver stress, as well as on child outcome 
variables. 

An Occupational therapist  has an expertise in 
feeding, eating, and swallowing performance of 
individuals across the life span (AOTA, 2002).(4) This 
study explores the impact of Occupational Therapy 
(OT) intervention for feeding in children with CP and its 
relation to the mother’s occupational goals and quality 
of life.(5)

METHODOLOGY AND MATERIAL 
REQUIRED

1. Research Hypothesis

Alternate hypothesis 

[h] 1 =   Occupational therapy intervention for oral- 
motor dysfunction has an impact on the occupational 
goals and quality of life of mothers of children with 
cerebral palsy.  

Null hypothesis -    

[h] 0 = There is no correlation between the 
occupational therapy    intervention for oral-motor 
dysfunction and the occupational goals and quality of 
life of the mothers of children with cerebral palsy

2. Selection criteria 

The selection criteria for the study were as follows:

Inclusion criteria: Children with CP (6 months – 4 
years) with their mothers who -  

• Reported with oral-motor issues.

•  Were local residents and confirmed to 
participate in the study.

• Could sit comfortably in a seating device if 
required.

•   Assured of carrying out the treatment protocol, 
diligently, as explained by the therapist.

Exclusion Criteria: 

• CP child with feeding issues due to congenital 
structural anomaly of oral-motor structures.

• Mothers who failed to follow either the 
instructions or the protocol after two consecutive follow 
up sessions. 

3. Material required

OMD Scale- Oral Motor Dysfunction scale 
(OMD) scale is an independently developed scale for 
determining feeding difficulty in children. This scale 
provides a total score of 5 domains i.e. Oral Motor 
Reflexes (OMR), Postural Control (POT), Type Of 
Feeding (TOF), Functional Motor Skills (FMS) and Oral 
Sensitivity (OS). Each domain is scored on an ordinal 
scale of 2(Present), 1 (Absent) and 0 (Not Applicable). A 
pilot study was conducted on a sample population of 10 
children who were taken up randomly. The values from 
the study were tested on multiple statistical measures to 
establish its readiness for research use       (Cohen’s K= 
.792, I.C.C = .036 p<.001, Chronbach’s α = >.85.) 

COPM- Canadian Occupational Performance 
Measure measures self-perception of occupational 
performance. This measure identifies areas of difficulty 
in self-care, productivity, and leisure. The scores derived 
from this assessment were mean scores and change 
scores between assessment and reassessment i.e. Change 
in performance (CIP) and Change in satisfaction (CIS).

WHOQOL-Bref form- World Health 
Organization Quality Of Life- BREF - The 
WHOQOL-BREF, U.S version is  an abbreviated 26 
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item version of the WHOQOL-100The maximum score 
for WHOQOL-BREF is 130 and minimum score is 26. 
For this study domain scores were used

STUDY PROCEDURE

30 CP children and their mothers who fulfilled the 
inclusion criteria were selected. Informed consent was 
obtained. The selected children were evaluated on OMD 
Assessment Scale.  The child was allowed to follow the 
regular therapy for one month time. Later the child was 
re-evaluated on OMD Assessment Scale and the mothers 
were evaluated on COPM and WHOQOL-BREF for 
the first time. The mothers independently identified 
the occupational areas on the COPM.  Following this, 
individualized intervention sessions of 25 to 30 minutes 
commenced, which was carried out in the presence of 
the mother, once a week for 3 months. Feeding sessions 
were taken up and therapy was provided. The OT 
intervention consisted of special techniques used for 
improving oromotor skill, positioning while feeding and 
adaptations in seating device, food texture modification 
and use of adapted utensils. At the end of three months 
the child and mother were reassessed. 

STATISTICAL FINDINGS

From table 1 and graphs 1 and 2 , it can be seen 
that the sample population for the study was  normaly 
distributed. The mean age was 2 years and 4 months. 

Comparison study

OMD Scale

From table 1, it can be seen that at the baseline pre-
intervention phase, mean score in the domain of oral 
motor reflexes showed maximum change. 

At the post-intervention stage domain of postural 
control, functional motor skills and oral sensitivity 
showed maximum difference followed by domains of 
oral motor reflexes, type of feeding. It shows that, with 
the help of intervention for 3 months, 57 % of the total 
sample showed significant improvement.  Most of the 
cases reached successfully, ahead of the 75th percentile 
of the score. 

 In the domain of postural control, at the initial 
evaluation, 9 cases had a score of 5, other children 
scored between 6 and 9 (i.e. above the 50th percentile). 6 
cases showed minimal improvement before intervention. 

At the end of the intervention it was seen that more than 
95 % of the cases showed increase in score of postural 
control. 18 cases achieved a score between 8 and 9 (i.e. 
above the 90th percentile).

The domain of type of feeding showed huge 
difference in ability to feed before the intervention to 
completion of the protocol. The highest score at the 
initial stage was 7 which were obtained by 2 cases. But 
after the completion of the intervention, the maximum 
score recorded was 9 which were achieved by 6 cases 
which accounts to 20 % of the total sample. 

In the functional motor skill domain the lowest score 
recorded after the completion of 3 months of intervention 
was 16. The highest score attained was 22. Hence the 
effectiveness of the occupational therapy can clearly be 
seen. The maximum change seen post-intervention stage 
was of 9 scores which was achieved by case 15 who did 
not show any change in the status prior to the feeding 
intervention. Majority of the cases had an increase of 
score of 5-6. 4 cases had an increase of 7. Therefore, it 
can be concluded that OT specific therapy improves the 
functional motor skills necessary for feeding. 

In the oral sensitivity domain; it was found that all 
except one patient showed hyposensitivity initially. This 
was case number 17, who  did not have oral sensitivity 
issues. The drastic change seen in the sensitivity status 
of the children following the intervention can be 
appreciated by referring the table. One child did not 
show improvement in the sensitivity issue, reflected also 
by the low score in the type of feeding domain.

WHOQOL- Bref Form

From table 1, it is seen that the mean score for 
WHOQOL- BREF prior to the intervention process was 
83.96 with the lowest score of 68 and highest score of 
108. There were 13 mothers who scored above 84.  After 
3 months of intervention the mean score was found to be 
98.10 with the lowest score being 91 and highest score 
being 118. It shows that the quality of life had changed 
with the course of the intervention.

COPM

For the performance score, the maximum value 
obtained can be 10. At the pre-intervention level, it was 
seen that the minimum score and the maximum score 
were 3.6 and 9.8 respectively. After completion of 3 
months of occupational therapy intervention, the lowest 
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score moved to 5.8The maximum improvement seen 
was of 3.2. The satisfaction score at the pre-intervention 
stage had minimum score of 4.2 whereas the maximum 
score recorded was9.8. Both the scores improved post- 
intervention.  The CIP and CIS scores can be analyzed 
from table 1.

CORRELATION STUDY

There was no significant correlation found between 
the change in the OMD score and score obtained from 
WHOQOL-BREF. It was also seen that there was a 
positive correlation (two tailed) between the change in 
satisfaction score and the change in the score on OMD 
scale at .05 level (spearman’s rho= .393, p=.032). It 
was also found that a non-significant but a negative 
correlation was obtained between the change in OMD 
score and CIP score from COPM.

DISCUSSION

The scale used for assessing the oral motor 
dysfunction can be used for proactive detection of OMD 
and it’s primary cause in children >6 months. The scale 
can be administered using child’s everyday food and 
utensils. The scoring is sensitive and does not change 
with change in context. 

A diligent mother who shows active participation 
in the intervention process of the child brings a positive 
change in the child’s health and feeding ability. It 
was seen that rooting and sucking yield to therapeutic 
intervention than others. It is known that children 
with postural control have difficulty in feeding. It 
was seen that training the mother for proper feeding 
position, the child’s ability to bite and swallow showed 
immediate improvement.(6)   Child’s Sensory integration 
dysfunction and poor posture, affected maternal feeding. 
Introduction of proper feeding position, modified utensil, 
texture modification and specific manual guidance 
improved feeding.(7,8,9) 

The core concept during the intervention program 
was specificity and wise selection of strategies through a 
systematic approach. 

Some findings may be translated to regular practice 
to improve overall mealtime participation. Nosey cups 
and cut-out cups were suggested to mothers as means 

of adaptations. Mothers preferred using nosey cups over 
cut-out cup. Children fed better on Indian food like dal-
rice or rava kheer with help of smaller spoons and took 
more quantity. Some mothers tried using small quantity 
of water during eating to facilitate swallowing. It also 
helped to clear the mouth and the esophagus of the 
pouched food. Mothers were suggested to use alternate 
taste combinations of sweet with spicy and sour with 
salty to increase the acceptance in the mouth. 

Improvement in the child’s feeding ability provided 
a boost to mother’s satisfaction. But, with an enhanced 
ability to feed, the mother’s additional responsibility 
compromised on her daily routine. Parents tend to under-
estimate the severity of dysphagia due to habituation and 
low expectation of feeding performance. Application 
of OT intervention produced positive changes which 
reduced self-efficacy and an urge to learn the skills for 
daily use.

If the mother has a healthy support system for her 
daily chores, rearing a child with disability may become 
easy. Intervention should encompass both the mother 
and the child as change in one may affects the life of the 
other. (10)

Positive attitude of the parents towards their child 
and willingness to learn the skill of feeding and provide 
nutrition to the child wrapped in unconditional love.(11) 

Abbreviations for the table- 

OMDTOT- Oral motor dysfunction total score

OMRTOR- Oral motor reflexes total score

POTTOT- Posture total score

TOFTOT- Type of feeding total score

FMSTOT- Functional motor skills total score

OSTOT-  Oral sensitivity total score

WHOQOL- Bref- World Health organization 
Quality of Life- Bref form

COPM- Canadian Occupational Performance 
Measure
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Table- 1- Summary of the statistical analysis 

Shapiro-Wilk’s test of normality

Sex
Statistic Df                                                                              Sig.

TOTOMD                      f .877 15 .043

M .987 15 .956

ORAL MOTOR DYSFUNCTION for N=30 DOMAINS

Initial Evaluation

         
Mean
SD

OMRTOT1 POTTOT 1 TOFTOT 1 FMSTOT 1 OSTOT 1

12.9333

1.99885

6.4333

1.25075

4.5000

1.47975

14.3667

2.55266

2.9667

.18257

Baseline Pre-intervention 

            
Mean
SD

OMRTOT2 POTTOT 2 TOFTOT 2 FMSTOT 2 OSTOT 2

13.4000

1.88643

6.7000

1.44198

4.7333

1.48401

14.5333

2.50149

2.9000

.30513

Post-intervention

             
Mean
SD

OMRTOT3 POTTOT 3 TOFTOT 3 FMSTOT 3 OSTOT 3

14.6667

1.12444

9.1333
.89955

6.5333
1.45586

19.2000
1.90100

2.0667
.25371

WHOQOL- BREF

WHOQOL-BREF-1 WHOQOL-BREF-2

MEAN 
 S.D

83.96 
9.90

98.10 
6.70

LOW SCORE 
FREQUENCY

68
1

91
2

HIGH SCORE
FREQUENCY

108
1

118
1

COPM

CHANGE IN PERFORMANCE (CIP) CHANGE IN SATISFACTION (CIS)

MEAN
SD

1.05
.881

2.31
1.20

LOWEST SCORE
FREQUENCY

-1.00
1

-.34
1

HIGHEST SCORE
FREQUENCY

3.20
1

5.00
`1
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Graph -1

Graph-2

CONCLUSION

Occupational therapy intervention has a positive 
effect on the oral motor abilities of children with Cerebral 
Palsy. Knowledge of scientific feeding techniques helps 
the mother to care the child better but does not prevent 
guilt and anxiety about perception of self-performance 
and calls for additional care and psycho-social support. 
Minimal enhancement in the child’s feeding ability 
increases the satisfaction level of the mother. This can 
be a source of encouragement for her to create a healthy 
mother-child bond. The positive progression in the 
feeding ability of the child is subdued due to presence 
of other stressors in the mother’s life and thereby has a 
little influence on her quality of life. 
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ABSTRACT

A major problem with cerebral palsy children in India is that they lag behind in daily functional life activities 
that limits their participation in performance related physical fitness and limits them in achieving their 
greatest potential in functional status. The aim of the study is to find weather the fitness components are 
related to the functional status in Indian children with spastic cerebral palsy

Method Thirty spastic cerebral palsy (CP) children participated in the study (12 males, 18 females SD Mean 
age 9yr, SD +/- 1.9, age range 6-12yr). All the participants performed the following physical fitness tests 
10m shuttle run test, short-term muscle power test, 5x10m sprint- test , five repetition sit-to-stand test, BMI 
(kg/m2), and functional status was measured by the total score of  WeeFIM being 126 using all the domain 
of self-care, chair transfer, cognition. 

Results. There was no relation between BMI, Aerobic capacity and WeeFIM. There is low to moderate 
correlation  of (r = 0.363, P < 0.05) between five repetition sit to stand test, 10x5m shuttle run  (r =0.457, P 
< 0.05) and WeeFIM but there is high correlation of (r =0.799, P< 0.05) between short term muscle power 
and WeeFIM.

Conclusion: The results found in present study may help in the implementing of exercise guidance 
interventions in order to enhance and maximize functional status in children with CP. 

Keywords: Cerebral palsy, WeeFIM, Physical fitness.

INTRODUCTION & BACKGROUND

Cerebral palsy (CP) is group of disorders including 
poor aerobic capacity, anaerobic muscle power, 
muscle strength and agility which limits the functional 
levels and ability to perform tasks in these children1, 2. 
Recent studies on rehabilitation of cp instructed for an
alysis And implementation of an early rehabilitation to 
extend practicality in their daily activities3. 

WeeFIM is one of the amongst the common 
measuring scale used for the assessment of daily living 
activities of children4 ,5. In shuttle run test children can 
run/walk faster to its maximum capacity then speed 
preset where as in treadmill the children has to walk on 
the externally paced speed6 . Verschuren O,  year 2007 
suggests that10x 5-meter sprint test  and Muscle  power 
sprint test  both the test are valid and reliable for children 
with spastic cerebral palsy who are classified in GMFCS 

level I and II7,8. Tze-Hsuan Wang, year 2011 states that 
five-repetition sit-to-stand test is good and reliable for 
determining functional muscle strength of lower limb 
for children with spastic cerebral palsy9. Author in 2009 
states that overweight/obese children are at higher risk 
of becoming obese adult so measuring BMI is a great 
concern if fitness components are determined10. Desiree 
B et al, 2005; suggested that energy cost of walking 
in children with CP was strongly related to physical 
activity level performed in daily life11.  Author in 2002 
states that WeeFIM has been validated for the use as 
an outcome measure for rehabilitation of disability in 
children. Environmental factor and different cultural 
practices affects the score of WeeFIM12 .There is 
scientific evidence that children and adult with low 
physical activity and fitness levels  and high body fat 
level are more prone to secondary conditions and display 
additional risk factor for cardiovascular disease13,14,15.
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The aim of this study is to find in India weather the 
fitness components are related to functional status in 
children with spastic cerebral palsy. The classification 
systems are meant to discriminate and categorize rather 
than “assess”. The Gross Motor Function Classification 
System (GMFCS) classifies the child’s movement 
ability16.

METHODOLOGY  

Thirty spastic CP children participated in the study 
including 18 males and 12 females (aged between 6 to 12 
yrs, 9 yrs +/- 1.9mths) from schools of special education 
in Delhi NCR (Delhi society for the welfare of special 
children and Mata bhagwati chadha niketan ). All the 
participants’ guardian gave written informed consents. 
Inclusion criteria were of age between 6-12years. Table 
1 show the gross motor function classification level of 
participants.

Diagnosed with spastic Diplegic CP who comes 
under the Gross motor function classification system 
level I and II.  .Participants were able to follow the 
commands and can stand up from the chair. Participants 
who had severe pain, deformity or had any neurosurgery 
/ orthopedic surgery or botulium injections within six 
months or before the study were excluded. The various 
physical fitness tests were performed within three weeks 
by experienced physical therapists of special school and 
they were blinded from the study and measurements 
were recorded for the further correlation with functional 
status (WeeFIM) scale 

Table 1 Characteristic of Participants (n=30)

Mean age, yr:mth(SD) 9, (1.9)

Males: Females 18:12

GMFCS level I 18

GMFCS level II 12

Measurements

Agility 

Agility was measured by 10×5m sprint test. This 
test has high validity and reliability of 0.97 for cerebral 
palsy children of GMFCS level I and II. 10×5m sprint 
is a continuous running test in which participants has 
to make nine fast run after finishing every 5m. At the 
10th run the child has to cross the end line. The time was 
recorded and used for analysis8.

Short term-muscle power

Short term-muscle power was measured Muscle 
power sprint test using the mean of power (watts). This 
test has the reliability of (r= 0.903). In this test children 
were instructed to make fast six run to complete 15m and 
10 sec rest was allowed in between each run completion 
.mean of power output was analyzed by average of time 
recorded and body weight7, 8.

Aerobic capacity

Aerobic capacity was measured by 10m shuttle run 
test performed on treadmill. This test has the reliability 
of (r= 0.96). In this test child has to run at the speed 
of 5km/hr of GMFCS level I and speed of 2km/hr of 
GMFCS level II with increase in speed 0.25km/hr 
after every minute. Time was recorded and used for 
analysis6,8.

Functional muscle strength

Functional muscle strength was measured by 
five repetition sit-to-stand test .It has good validity 
and reliability of(r= 0.95) for cerebral palsy children 
between 6-12years.Children were asked to complete 
five consecutive sit-to-stand-to sit as quickly as possible 
and the time was recorded .This test was performed 3 
times and average was taken17.

Body mass index

BMI was calculated by weight in kilograms and 
divided by square of height in meters. Participants 
weight and height was calculated .each child was 
weighted nearest 100g on electronic scales. Height was 
measured to the nearest 0.5 using stadiometer10.

WeeFIM

WeeFIM is a 7-level ordinal standard tool to 
measure the functional independence in children age 6 
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months to 21 year old. WeeFIM has three domain (self-
care, mobility and cognition) and total 18 items23.     

STATISTICAL ANALYSIS

We did analysis of data Statistics on IBM SPSS 
version 20.0 Software. The data has been checked for 

Table: 2 Descriptive Statistics of fitness measure and functional status

Descriptive Statistics of the patients baseline values

components N Range Mean Std. Deviation

BMI 30 12.39 20.1280 3.28848

GMFCS 30 1.00 1.3667 .49013

FTSTST 30 12.00 11.0110 2.96050

TENMSR 30 14.50 32.5700 2.99285

TENXFMS 30 11.00 44.6000 3.17968

MPST 30 33.00 112.3357 10.15608

WeeFIM 30 38.00 113.7333 9.19495

AGE 30 6.00 9.0667 1.98152

GENDER 30 1.00 1.4000 .49827

Valid N (list wise) 30

the norm-laity by Kolmogorov Smirnov test. The K-S 
test showed the distribution of all the dimensions was 
not considerably different from the normal distribution. 
A Pearson’s correlation test was applied to assess the 
relationship between BMI, Aerobic capacity, functional 
muscle strength, agility and WeeFIM components .

RESULT 

The descriptive statistics for fitness components are 
shown in table 2. Table 3 shows low correlation between 
10M shuttle run test and WeeFIM and low to moderate 
correlation between five repetitions sit to stand test, 
10x5m sprint and WeeFIM but there is high correlation, 
between short term muscle power and WeeFIM. There 
is little correlation between BMI, Agility and mobility, 

cognition. There is moderate correlation between 
Aerobic capacity and self-care, cognition. There is low 
correlation between MPS-test and mobility , cognition 
.Figure 1 shows the correlation between BMI, Five 
repetition sit to stand test and WeeFIM . Figure 2 shows 
the correlation between10m shuttle run test, MPS-test 
and WeeFIM. Figure 3 shows the correlation between 
agility and WeeFIM. 

Table 3: Partial Correlation between functional status and fitness measures (VD1-self-care,VD2 
mobility,VD3 cognition).

Pearson  correlation  between functional status and fitness measures   
Fitness components WeeFIM VD1 VD2 VD3

Body mass index (kg/m2)
Pearson Correlation -.324 -.130 .104 .025
Sig. (2-tailed) .080 .495 .586 .895

Functional muscle strength (Five 
repetition sit to stand test)

Pearson Correlation .363* .130 .333 .208
Sig. (2-tailed) .049 .495 .072 .270

Aerobic capacity (10m Shuttle Run 
test) 

Pearson Correlation .209 .533** .414* .662**

Sig. (2-tailed) .268 .002 .023 .000

Agility (10x5m sprint test)
Pearson Correlation .457* .168 .023 .027
Sig. (2-tailed) .011 .375 .903 .888

Short-term Muscle Power (MPS- test)
Pearson Correlation .799** .113 .200 .228
Sig. (2-tailed) .000 .553 .289 .227

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).
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a                                                                                               b

Figure:1 scatter plot graph  showing the relation-ship between (a)  BMI (b)ive repition sit to stand test and WeeFIM.

c.                                                                                                                        d.

Figure 2 : A Scatter plot graph  showing the relation-ship between (c) short term muscle power (d) Aerobic capacity and 
WeeFIM

Figure 3 : A scatter plot graph  showing the relation-ship 
between agility( 10x 5m shuttle run) and WeeFIM. 

DISCUSSION

The aim of the study was to deter-mine whether 
there is a relation-ship between fitness majors (Agility, 
Short -term muscle power, aerobic capacity, Functional 

muscle strength) and functional status in CP children. 
According to the result in India there is moderate to 
high correlation in some of the fitness component 
with functional capacity. In the current study, it was 
found low to moderate correlation between functional 
status and five repetition sit -to- stand test. Wang et.al., 
(2011) demonstrated that five repetition sit -to- stand 
test is correlated with strength of primary extensors of 
lower extremity and extensors strength of trunk , Hip 
abductors, Hip flexors, Knee flexors and Ankle dorsi-
flexors. During extensors  phase of sit -to- stand, the 
extensors of the trunk muscle works concentrically 
to make longer the trunk to attain an upright standing 
pose.

Maria et.al. Suggested that changes in endurance, 
strength, gross motor abilities and functional and   self 
perception might have been because of partaking in the 
physical and fitness class, physical therapy intervention 
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maturation, learning effect due to repetition of effect 
measures or else a grouping of all the factors. Many 
researchers describe an exercises program for children 
with CP.17 In this study there is very little correlation 
between aerobic capacity and WeeFIM .It is because 
aerobic capacity measured by 10m shuttle run test is 
taken in minutes and the target HR is 180 bpm. And the 
GMFCS level I and II had a major difference18.

There is no correlation between BMI and WeeFIM. 
Olaf verschuren et al 2007 in their study they also 
found no correlation between BMI and gross motor 
capacity .Carol Rees parrish et al, 2011 stated that in 
CP individuals the distribution of muscle mass and body 
fat does not reflects  the actual  weight so  appropriate 
weight for height is not useful for calculating body mass 
index.

There are major changes in body composition and 
proportion when compared with under-nourished CP 
children and normal developing peers19-21.

There is high correlation between MPS-test (10 x 
15M) and WeeFIM. The reason behind this may be the 
children are getting resting time between each lap of 
completion (15m). So it can be used for training purpose 
in the field or corridor easy to administer. During the 
performance the children enjoyed as there was there 
was the competitive environment.  There is moderate 
correlation between Agility and WeeFIM.  Agility is 
termed as routine. A low maximal aerobic power will 
result from a low maximal stroke volume22, 23.

Law et al recognized many child factors that have 
an effect on participation, together with the high level 
of physical perform are related to magnified intensity 
of participation24.

Further research is needed in this area to be able 
to provide information and determine the correlation 
between functional status and physical fitness level in 
CP children in which adolescent can be included for 
the future study. Various physical fitness components 
can be used as intervention purpose in the school so 
it can improve the functional muscle strength, aerobic 
capacity, agility and endurance in growing children that 
can improve the functional level in adolescent and can 
provide good quality of life. 

CONCLUSION

 The present study shows  there is high correlations 

between WeeFIM and Short term muscle power 
measured by muscle power sprint test  and moderate 
correlation between WeeFIM and   Agility (performance 
related fitness) measured by 10X 5m sprint test  for these 
individuals. The results found in present study may help 
in the implementing of exercise guidance interventions 
in order to enhance and maximize functional status in 
children with CP. This, in turn, will help to enhance 
good quality of life and maintain the motor abilities of 
daily living.
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ABSTRACT

Bone is a reservoir of calcium, calcium en masse being required to make and maintain the skeleton.  To be 
an effective reservoir for the maintenance of normal blood calcium, calcium must be able to be incorporated 
into, and liberated from, bone on short notice. Bone turnover is a coupled process of bone formation and 
bone resorption (break down). Skeletal mass in the human reaches a peak at about age 30. Bone formation 
is mediated by Osteoblasts and bone resorption is mediated by Osteoclasts. When the coupled process 
of bone turnover (formation and resorption) is shifted in favor of resorption, there is relative or net bone 
loss. This occurs in a variety of conditions like aging, menopause in women, glucocorticoid therapy, 
hyperparathyroidism, defects in organ physiology (gastro intestinal system, renal system, bone) and other 
cause like medications, genes, comorbid conditions, etc. Effects of exercise on skeletal system include 
increased synovial fluid production, increased joint range of movement, increased bone density and stronger 
ligaments.
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INTRODUCTION

The World Health Organization reports that lack 
of physical activity is a major underlying cause of 
death, disease, and disability and attributes.1 There 
is considerable evidence that strongly links physical 
inactivity to the increasing prevalence of osteoporosis.2 

It is increasingly accepted that the roots of adult 
osteoporosis are cultivated in childhood, and the World 
Health Organization agrees that the debate around non 
communicable diseases must be redirected toward 
prevention.1, 3 4, 5

 Osteoporosis, falls and related fragility fractures 
represent a serious and global public health problem that 
is projected to increase as our population ages.6,7 Currently, 
it is estimated that 30%-50% of women and 15%-30% of 
men will suffer an osteoporotic fracture in their lifetime8 
From a biomechanical perspective, fractures represent a 
structural failure of the bone whereby the loads applied to 
the bone exceed its strength.9 

Bone strength depends on a number of interrelated 
factors, including the amount of bone tissue (size and 
mass), the structure of bone (spatial distribution, shape and 
micro architecture) and the intrinsic properties of the bone 
material (porosity, matrix mineralization, collagen traits 
and micro damage).9,10

The common diseases affecting bone health are 
Osteoporosis, Rickets in children & Osteomalacia in adults 
& Hyperparathyroidism. According to definition given by 
World Health Organization, osteoporosis is a condition 
characterized by low bone mass and compromised micro- 
architectural integrity leading to bone fragility and a 
consequent increase in fracture risk. Rickets is a disease 
of growing skeleton characterised by failure of normal 
mineralisation, seen prominently at growth plates, resulting 
in softening of bones & development of deformities. 

Inadequate and delayed mineralization of osteoid in 
mature compact and spongy bone will lead to osteomalacia. 
Hyperparathyroidism can be of two types. In primary 
hyperparathyroidism cause is unknown but thought to 
be familial and characterized by excessive secretion of 
parathyroid hormone. In secondary hyperparathyroidism, 
cause is usually due to disease state such as renal failure 
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which causes decrease in ionized serum calcium levels.11

The main function of the skeleton is to support muscles 
to allow posture and movement in the space. Architectural 
properties of the skeleton, including size and shape, are 
adapted to this function: in any species and at any age, 
every single bone is rigid proportionally to its habitual 
loads, without being too massive. A well adapted bone 
allows movement with a low probability to break during 
conditions of habitual use. Because exercise mainly 
acts through changes in the mechanical environment 
of the skeleton, it elicits physiologic responses in bone 
architecture whose knowledge is essential to understand 
the responsiveness of the osteoporotic patients to exercise, 
and to prescribe the right exercise program for every single 
patient. Habitual loads to bone derive essentially from 
gravity and, more importantly, muscle contraction (during 
heavy exercise the latter delivers up to 10 times the gravity 
force). In general, the resistance of a given structure is 
determined by property, amount, and spatial distribution of 
its constituent material.12

METHODOLOGY

The articles were taken from Osteoporosis International 
Journal, Cancer nursing Journal, Bone Journal, Nutrition 
review, Pakistan Journal of medical science, Journal of 
Family & Community Medicine & British Journal of 
Sports Medicine. These articles were taken with reference 
to assess role of weight bearing exercise on bone health.   

 DISCUSSION

In 2016, Kim SH et al.13 conducted a pilot randomized 
controlled trial to find out the effect on bone outcomes 
of adding exercise to supplements for osteopenic breast 
cancer survivors. 43 women were randomly assigned to 
the 6-month combined home-based exercise and calcium 
and vitamin D supplements intervention (n=23) compared 
with calcium and vitamin D supplements alone (n = 20). 
The study concluded that a home-based exercise program 
for bone health among osteopenic breast cancer survivors 
is feasible and safe. There was no significant additive effect 
of exercise on bone outcomes under the conditions studied, 
however, suggesting the need for a larger trial. 

In 2015, Zhao R et al.14 conducted a meta-analysis 
to find out the effects of differing resistance training 
modes on the preservation of bone mineral density in 
postmenopausal women. An electronic database search 
was conducted in PubMed, EMBASE, SPORTDiscus, 

Web of Science, and ProQuest up to March 1, 2014 for the 
influence of resistance exercise on bone mineral density 
in postmenopausal women. The study concluded that 
combined resistance exercise protocols appear effective 
in preserving femoral neck and lumbar spine bone mineral 
density in postmenopausal women, whereas resistance-
alone protocols only produced a non-significant positive 
effect. 

In 2015, Diana Hermann et al.15 conducted a case 
control study to find out the association between bone 
stiffness and nutritional biomarkers combined with weight-
bearing exercise, physical activity, and sedentary time in 
preadolescent children. Bone stiffness (SI) was measured 
on the calcaneus using quantitative ultrasound. Serum and 
urine Ca and PO and serum vitamin D were determined. 
Children’s sports activities were reported by parents using 
a standardised questionnaire. The study concluded that 
although nutritional biomarkers appear to play a minor role 
compared to the osteogenic effect of physical activity and 
weight bearing exercise, it is noteworthy that the highest 
risk for poor SI was observed for no sports or low Moderate 
to vigorous physical activity combined with lower serum 
Ca (<2.5 mmol/l) or lower vitamin D (<43.0 nmol/l).

In 2015, Julián-Almárcegui C et al.16 conducted a 
systemic review to find out combined effects of interaction 
between physical activity and nutrition on bone health in 
children and adolescents. Data were obtained via searches 
of the PubMed, EMBASE, Sportdiscus, and ISI Web 
of Science databases. Studies published in English and 
Spanish between 1887 and August 2013 were eligible for 
inclusion. Two investigators evaluated the studies against 
the inclusion and exclusion criteria. A total of 14 studies 
(7 cross-sectional and 7 experimental) were included in 
the review. This study concluded that although the results 
of cross-sectional studies were inconsistent, the results 
of randomized controlled trials showed that exercise has 
the potential to improve bone health under conditions of 
adequate calcium intake.

In 2015, Soomro RR et al.17 conducted a study to 
compare the effects of Osteoporosis Prevention Exercise 
Protocol (OPEP) versus walking in the prevention of 
osteoporosis in younger females. 64 females participants 
were randomly assigned into two groups (32 in OPEP 
exercise group and 32 in walking group). The exercise 
session had three components 1) stretching 2) strengthening 
3) high impact weight bearing exercises. Both interventional 
programs consisted of 3 sessions per week for twelve 



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      172                 173     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

weeks under the supervision of physiotherapist. The study 
concluded that the Osteoporosis Prevention Exercise 
Protocol formulated by author was not useful to bring any 
significant changes in bone mineral density moreover it 
had no significant effects in comparison to walking group. 
However additional studies are needed to evaluate the 
efficacy of Osteoporosis Prevention Exercise Protocol on 
bone quality with long term effects. 

In 2014, Shanb et al.18 conducted a study to find 
out the impact of adding weight-bearing exercise versus 
nonweight bearing programs to the medical treatment 
of elderly patients with osteoporosis. 40 patients were 
assigned randomly into two groups: Group-I: Twenty 
patients practiced weight-bearing exercises. Group-II: 
Twenty patients did nonweight-bearing exercises. All 
patients trained for 45-60 min/session, two sessions/week 
for 6 months. The study concluded that addition of weight-
bearing exercise program to medical treatment increases 
bone mineral density more than nonweight-bearing exercise 
in elderly subjects with osteoporosis. Furthermore, both 
weight-bearing and nonweight-bearing exercise programs 
significantly improved the quality of life of patients with 
osteoporosis. 

In 2005 P.S.Yung et al.19 conducted a study to find out 
effects of weight bearing and non-weight bearing exercises 
on bone properties using calcaneal quantitative ultrasound. 
55 Chinese male students were categorised according to 
their main sporting activities, including soccer (n=15) 
(a high impact, weight bearing exercise), dancing(n=10) 
(a low impact, weight bearing exercise), and swimming 
(n=15) (non-weight bearing exercise). A sedentary group 
acted as controls (n=15). The study concluded that regular 
participation in weight bearing exercise in young people 
might be beneficial for accruing peak bone mass and 
optimising bone structure.

CONCLUSION FROM EVIDENCES

Nutrition alone cannot improve bone health. Some 
amount of physical activity is necessary for good skeletal 
system function. One RCT suggests that exercise has 
the potential to improve bone health under conditions of 
adequate calcium intake. Also weight bearing & non weight 
bearing exercise can improve quality of life in patients.
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ABSTRACT

Mechanical neck pain is also referred as non-specific neck pain. It may defined as pain which  is aggravated 
by movement, relived by rest and that is not associated with serious underlying pathology. Among drivers, 
complaints concerning the musculoskeletal system are most frequently reported from the neck, shoulder and 
lower back. The driving sitting position is featured by non-neutral spinal postures, generally a reduction in 
neutral lumbar lardosis and an increased or decreased neck flexion. By this study, we can know whether the 
neck pain is associated with scapular protraction in drivers or not, and then out of the three positions of the 
scapular protraction (1-Hands at rest ,2-Hands on hip, 3- 900 glenohumeral abduction with internal rotation) 
which position the drivers are more prone for neck pain.The Aim of the Study is to determine whether neck 
pain is associated with scapular protraction.

It was an Observational study performed in Private bus Depot in Chennai with the sample of 10 male drivers 
within the age group of 25-40 years.A brief physical assessment was taken which included demographic data 
and then assessment of mechanical neck pain by using VAS scale. The scapular protraction measurements 
were performed at three different positions.The scapular protraction measurement is taken, the distance 
between the inferior angle of scapula and the corresponding spinous process by using vernier calipers.At first 
the measurement is taken at rest and then at hands on hip and finally at 90 degree glenohumeral abduction 
with internal rotation. The mean value of scapular protraction (right and left) and VAS scale (right and left) 
are calculated and compared to find any association between scapular protraction and neck pain.

The result of the study shows that there is a significant difference in the hands at rest position out of the three 
positions, in drivers with neck pain who works in abnormal posture for long hours.

Keywords: Neck Pain, Scapular Protraction, Kyphosis, Ergonomics

INTRODUCTION

Scapula normally, called as shoulder blade, it rests at 
a position on the posterior thorax approximately 2 inches 
from the midline, between the second and seventh ribs. 
The scapula is internally rotated from vertical, and is 
upwardly rotated 10 to 20 degrees from vertical1.

The position of scapula is very important for 
muscle balance, there is a significant relationship 
between the contraction abilities of the muscles in the 
shoulder region and the position of scapula and shoulder 
protraction is developed due to the poor posture creates 
disadvantage for muscle function2. Scapular protraction 
will become abnormal when there is increased distance 
between the inferior angle of scapula and the spinous 

process of vertebra.

There are host of difference things that can cause 
pain between shoulder blades and neck. The cause 
for this pain is more commonly due to poor posture, 
it is common cause for discomfort between scapula. 
Hutching forward, whether in standing or sitting, places 
an abnormal amount of pressure on neck muscles, due to 
that in part of it the weight of the head is not being held 
in its proper upright position3. When the head is held 
upright the muscles provide stability, which requires 
far less effort, the pain between the shoulder blades is 
therefore due to muscles that have become tired, irritated 
or inflamed. 

Mechanical neck pain is also referred as non-specific 
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neck pain. It may defined as pain which  is aggravated 
by movement, relived by rest and that is not associated 
with serious underlying pathology. Among drivers, 
complaints concerning the musculoskeletal system are 
most frequently reported from the neck, shoulder and 
lower back. The driving sitting position is featured by 
non-neutral spinal postures, generally a reduction in 
neutral lumbar lardosis and an increased or decreased 
neck flexion4.

The neck and shoulder areas are one of the most 
used body parts that used in driving. The overuse and 
improper support of muscles in this region can have an 
impact in more ways than one. The neck and shoulder 
areas of the body share many muscles that also support 
the joints and vertebra. One of the largest and stressed 
area is trapezius. 

The trapezius muscle tends to trap poor posture, 
repetitive movements and general stress. It is very large 
muscle that attaches to the vertebra near to the neck and 
shoulder5. The trapezius supports the shoulder as well 
as the neck where as the shoulder muscles only support 
the shoulder. There are 3 divisions of this muscle upper, 
middle, and lower.

1. The upper trapezius is responsible for allowing 
to tilt the head back and look upwards as well as to flex 
the neck side to side.

2. The middle trapezius is responsible for moving 
the scapula inward and upward closer to the body and 
allows for arm movement.

3. The lower trapezius also works in rotation 
of the scapula; however it performs several different 
movements.

The hinging forward and downward of the ribcage 
towards the pelvis from typical car backrest results in an 
increased thoracic kyphosis when driving. So the drivers 
will go for protracted shoulder due to the kyphotic 
posture while driving. Drivers who work for longer hours 
more than 8 hours a day used to adapt for poor posture 
specifically altered scapular posture which causes 
related musculoskeletal disorders6. The professional 
drivers have higher prevalence of occupational disorders 
than other occupational groups and neck pain is more 
prevalent among the bus drivers with long driving hours 
than in those with short driving hours.

According to statistics, people affected by repetitive 

driving injury, has four common issues are neck pain, 
foot cramp, low back pain, head ache7. Also some of the 
car drivers spend many more hours in driving the car 
without knowing that seat position may affect their neck 
and low back. Some cars have come with an adjustable 
lumbar support and seat tilt, as well as the standard back 
rest adjustable and leg adjustment8.

Leaning forward position, the drivers generally 
starts their journey correctly. Later after a few minutes 
the torso leans forward shoulder scrunch up to the years 
and the hip flexors and the gluteal muscles overwork. 
This position may be as a result of stress or eye strain or 
just of habit9.

Aim of the Study: To determine whether neck pain 
is associated with scapular protraction.

SIGNIFICANCE OF THE STUDY

By this study, we can know whether the neck pain 
is associated with scapular protraction in drivers or 
not, and then out of the three positions of the scapular 
protraction, which position the drivers are more prone 
for neck pain10. Accordingly we can suggest the good 
posture for driving to relieve from the neck pain and 
related complications.

BACKGROUND OF THE STUDY

The concept of this study was taken from “a study
of neck pain and role of scapular position in computer 
professionals”. The study was done in two different 
groups the people with neck pain and the people without 
neck pain11. They had proved that the people with neck 
pain are associated with scapular protraction in all the 
three positions of scapular measurement which is done 
by using vernier callipers12.

Now I am interested to do the same study in drivers 
with neck pain to know whether they are also prone for 
scapular protraction leading to neck pain.

REVIEW OF LITERATURE

1. Lee SY, Lee SC (2011) Mediating effect of 
coping behaviour on the relationship between driving 
stress and traffic accident risk. Korean Indus Organ 
Psychol, 24: 673–693.

This study shows that bus drivers are exposed to 
physical and chemical risk factors such as vibration 
and exhaust emissions. Furthermore, they are heavily 
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stressed by having to continuously concentrate on 
road conditions and by staying alert for unexpected 
incidents.

2. Canerio JP, O’Sullivan P, Burnett A, et al,(2010)  
The influence of different sitting postures on head/neck 
posture and muscle activity, journal of manual therapy, 
54-60.

This study shows, the driving sitting position is 
featured by non-neural spinal postures, generally a 
reduction in natural lumbar lordosis and an increased or 
decreased neck flexion.

3. Kim YM (2009) Effects of the use of the hold 
relax technique to treat female VDT

Workers with work-related neck-shoulder 
complaints. Korean J Occup Enviro Med, 21: 18–27.

Kim study states that the effect of stretching on 
VDT (visual display terminal) workers’ upper extremity 
pain also reported a decrease in upper limb pain after the 
performance of stretching

4. Kim TH (2008) The effects of stretching 
exercise on workers with neck and shoulder pain.  
Korean J Spor Sci, 17: 981–992

This study states that, the pain level of the most 
painful part of the neck and shoulders also significantly 
decreased. These findings are in agreement with Kim’s 
study that reported a significant decrease in the pain 
level of workers at an automobile workspace

METHODOLOGY

STUDY DESIGN           :   Observational study.

STUDY SETTING         :   PRIVATE BUS DEPOT.

SAMPLING SIZE           :   10 Male drivers. 

INCLUSION CRITERIA:   Age group between 25-40 
      years.
VAS scale should be 7 or more.
Working hours should be 8 or more than 8 
hours a day13 5 to 10 years of driving experience14.        
                 
EXCLUSION CRITERIA:  Any recent surgeries.

Congenital deformities of scapula.

• Sprengel deformity.

PROCEDURE

A brief physical assessment was taken which 
included demographic data and then assessment of 
mechanical neck pain by using VAS scale.

Ten Participants who fulfill the inclusion and 
exclusion criteria were having VAS score 7 or more 
than 7 are taken for the study. The scapular protraction 
measurements were performed at three different 
positions15.

1. Hands at rest.

2. Hands on hip.

3. 900 glenohumeral abduction with internal 
rotation.

The scapular protraction measurement is taken, 
the distance between the inferior angle of scapula and 
the corresponding spinous process by using vernier 
calipers.

At first the measurement is taken at rest and then 
at hands on hip and finally at 90 degree glenohumeral 
abduction with internal rotation16. 

The mean value of scapular protraction (right and 
left) and VAS scale (right and left) are calculated and 
compared to find any association between scapular 
protraction and neck pain.

   DATA ANALYSIS

POSITION

SCAPULAR   PROTRACTION VAS  SCORE

RIGHT LEFT
RIGHT LEFT

MEAN SD MEAN SD

AT  REST  8.14 0.97775   8.18 0.88418 6.0 5.8

HANDS  ON HIP 8.95 1.02767 8.88 1.04754 7.2 6.9

900 ABDUCTION  8.4 1.17473 8.45     0.90339 6.1 6.5
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BARDIAGRAM

GRAPH 1

I(a)  SCAPULAR PROTRACTION   (RIGHT SIDE) 

GRAPH-2

I(b)  SCAPULAR PROTRACTION (LEFT SIDE)

GRAPH-3

II(a)  VAS SCORE    (RIGHT SIDE)

GRAPH-4

II(b)  VAS SCORE   (LEFT SIDE)

RESULTS

The results shows that the mean value of scapular 
protraction (right side) hands at rest is 8.14, hands on 
hip is 8.95, and 90 degree glenohumeral abduction with 
internal rotation is 8.4 similarly for the VAS scoring for  
right side hands at rest is 6.0, hands on hip is 7.2, and 900

abduction 6.1, as well as the scapular protraction for the 
left side when hands at rest is 8.18, hands on hip is 8.88, 
and 900 glenohumeral abduction with internal rotation 
is 8.45, similarly VAS scoring for left side hands at rest 
is 5.8, for hands on hip is 6.9 and 900 glenohumeral 
abduction is 6.5.

The results of the study shows that the scapular 
protraction is high at hands on hip for both right and left 
side, similarly VAS score is also high.

DISCUSSION

The results of this study demonstrate that there is 
a significant difference in the hands at rest position out 
of the three positions of measurement of scapula that is 
done in the study.

The possible reason for the change can be explained 
by the fact that neck pain from poor posture can be 
explained in an upright position the head is supported 
by spinal vertebrae. Once the head is flexed forward, the 
vertebras do not support the weight of the head as much, 
so the muscles, tendons and ligaments work harder to 
hold up the head. Overtime the muscles and soft tissues 
tighten up due to excessive workload required to hold 
the head in position. The anterior neck flexor muscles 
become weak from being in shortened position and 
neural structures are kept in less than optimal positions. 
The chronic overload and tightening of soft tissues may 
eventually result in decreased blood flow and oxygen to 
the soft tissues17.

Scapular position can be altered due to the poor 
posture, as they drive for long hours in poor posture 
which includes forward head posture and protracted 
shoulders this in turn increases the thoracic kyphosis.

 The recommendations for the study are: The 
working environment of bus drivers can be improved 
by adopting regular resting time. In addition, a driver’s 
seat with neck support which can fix the cervical 
vertebrae should be provided to improve bus driver’s 
musculoskeletal symptoms and arm rests to reduce 
muscle tension around the shoulder joints18.
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Easily adjustable steering wheels should be 
provided for ergonomical improvement of bad posture 
and for the prevention of excessive movement of the 
shoulder and wrist joints. Unnecessary movement of 
upper extremities while driving should be preventing by 
changing the size of steering wheel to match on physical 
features of a driver. The positions of outside mirrors 
should be properly controlled and a backup camera 
should be equipped to remove the need for excessive 
cervical extension and rotation19.

The driver’s seat should be adjusted to maintain the 
trunk joint angle in the range of 900 to 1100 in order to 
improve the overall driving posture, and drivers should 
be educated to avoid greater than 900 of hip extension 
and greater than 60 of knee flexion to prevent excessive 
trunk joint extension while driving.   

CONCLUSION

The result of the study shows that there is a 
significant difference in the hands at rest position out of 
the three positions, in drivers with neck pain who works 
in abnormal posture for long hours.

As the result of this study shows that in all the three 
positions, scapular protraction value differs but the 
scapular protraction is high when the samples places 
their hands on the hip similarly the VAS scale is also 
high. The minimum value is at hands at rest as that 
similarly VAS scale is also less in this position. By this it 
is concluded, this optimal posture should be maintained 
by the drivers .

 Conflict of the Interest - Nil
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ABSTRACT

Context: There are many studies on the immediate effects of deep breathing and breath holding separately, 
but only few studies reported on the immediate effects of deep breathing coupled with breath holding on the 
Respiratory rate [RR], Heart rate [HR] & Peak Expiratory flow rate [PEFR].

Aims: To evaluate the immediate effects of deep breathing exercise coupled with breath holding up to 
breaking point on RR, HR and PEFR on young adults

Settings and Design: The interventional study was carried out in K K sheth physiotherapy college, Rajkot

Method and Material: RR, HR, & PEFR of volunteers were recorded in young adults of both genders 
[n=30; Female:Male, 26:4].The subject was directed to inhale slowly up to the maximum of 5 seconds 
and then to exhale slowly up to the maximum of 5 sec [i.e. at the rate of 6 breaths /min] for 5 minutes. 
Immediately after this exercise, the subject was instructed to take deep inspiration & then hold the breath up 
to breaking point. RR, HR, & PEFR were recorded again.

Statistical analysis used: Statistical analysis was done with the help of SPSS 14 by both Paired ’‘t’ test; and 
correlation. P<0.05 is considered as significant.

Results: PEFR is found to be significantly increased, with significant decrease in RR, HR in young adults 
of both sexes.

Conclusions: There is a decrease in RR, HR as an immediate effect of deep breathing exercise. There is an 
increase in PEFR as an immediate effect of deep breathing exercise.

Keywords: deep breathing exercise, breath holding, breaking point, HR, RR, PEFR

INTRODUCION

Mental health is a state of wellbeing, which is 
essential for coping with normal stresses, helps to work 
productively. The relaxation response is a mentally 
active process that leaves the body relaxed, calm and 
focused by various means like prayer, medication, 
deep breathing exercise and many other different 
techniques.1

Deep breathing is one of the simple, powerful, 
relaxation technique used from ancient time and can 
be practiced almost anywhere also used for conditioned 
learning i.e. Biofeedback mechanism.1

The immediate effects of deep breathing exercises 
have different types of benefits like significant decrease 
of atelactatic area, increase in aerated lung area a small 
increase in PaO2 is well known. 2,3

Breath holding time is used as an indicator 
and measuring tool of distress tolerance and self-
regulation.4

As the regulation of respiration is both autonomic & 
under voluntary control, it is possible to modulate HR. 
The inter relationship between resting HR & respiration 
is a normal phenomenon and is primarily due to 
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fluctuation in parasympathetic output to the heart. 1

During inspiration, impulses in the vagi from the 
stretch receptors in the lung inhibit the cardioinhibitory 
area in the medulla oblongata. The tonic vegal discharge 
that keeps the heart rate slow.2

The peak expiratory flow rate measured by Wright’s 
peak flow meter. Decrease in PEFR indicates an increase 
in airway resistance and vice versa. 1

There are many studies on the immediate effects of 
deep breathing and breath holding separately. But only 
few studies has been reported on the immediate effects 
of deep breathing coupled with breath holding on the 
Respiratory rate [RR], Heart rate & Peak Expiratory 
flow rate [PEFR] on young adults.

If there may be significant effects of these exercises 
so this may help to so many patients like hypertensive 
subjects, anxiety suffering people etc. Because it may 
regulate the autonomic function of the body.

So, need of the study is to evaluate the immediate 
effects of deep breathing exercise coupled with breath 
holding up to breaking point, on Respiratory rate, Heart 
rate and Peak expiratory flow rate on young adults.

So present study with the aim ofto evaluate the 
immediate effects of deep breathing exercise coupled 
with breath holding up to breaking point on Respiratory 
rate, Heart rate and Peak expiratory flow rate on young 
adults.

The objectives of the studies are 1) to evaluate the 
immediate effects of deep breathing exercise coupled 
with breath holding up to breaking point on Respiratory 
rate on young adults. 2) To evaluate the immediate 
effects of deep breathing exercise coupled with breath 
holding up to breaking point on Heart rate on young 
adults. 3) To evaluate the immediate effects of deep 
breathing exercise coupled with breath holding up to 
breaking point on Peak expiratory flow rate on young 
adults.

SUBJECTS AND METHOD

30 (female 26; male 4) subjects with age of 18 to 
25 years both male and females, ability to understand 
and follow instructions were included.Pregnant women, 
Subjects who do intense physical exercise, having habit of 
alcohol and tobacco chewing, with Respiratory disorder, 
Cardio vascular disorder, chest and spinal deformity, 
with neurological disorder, history of smoking, chest 
trauma, with history of recent surgery were excluded 
from study. The ethical clearance was obtained from 
the institutional committee. Prior informant consent was 
taken from all subjects before going for intervention.   

Anthropometrical parameters like Height in cms, 
Weight in kg, BMI in kg/m2&Cardio respiratory 
parameters like Respiratory rate [in breaths /min],Heart 
rate [bpm], PEFR [in Liters/min] by wright’s Peak flow 
meter, Breath holding time [in seconds] up to breaking 
point were recorded.

PEFR was recorded using Wright’s mini peak 
flow meter in standing position with the nose clip on. 
After adequate rest, subjects were instructed to take 
a deep breath and exhale as forcefully as possible in 
one single blow into the instrument. Three satisfactory 
readings were taken. Sufficient care had been taken to 
ensure that a tight seal were maintained between the lips 
and the mouth piece. The highest among the three was 
considered as the PEFR. 5

Then subject was directed to inhale slowly up to 
the maximum of 5 seconds and exhale slowly up to the 
maximum of 5 sec. [i.e. at the rate of 6 breaths /min] for 
5 minutes. Immediately after this exercise, the subject 
was instructed to take deep inspiration and hold the 
breath up to breaking point and Breath holding time was 
recorded. And again RR, HR, PEFR were recorded.

RESULTS

Analysis was done using SPSS 14 version for 
calculating and comparison by paired ‘t’ test.p<0.05 is 
considered as significant. RR, HR, PEFR before and 
after deep breathing coupled with breath holding among 
30 subjects are statistically significant.
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Variable Before deep 
breathing + 
breath 
holding 
[mean ±± SD] 

After deep 
breathing + 
breath 
holding 
mean ±± SD]  

P value 
by paired
‘t’ test 

Respiratory Rate  [breaths/min] 16.07±1.84 15.43±1.83 0.032

Heart rate [bpm] 72.93±8.35 68.47±7.20 0.001
PEFR[L/min] 405.33±60.26 421.67±60.17 0.025

DISCUSSION

The regulation of Respiration is under both 
automatic & voluntary control. Voluntary deep breathing 
at slower rate helps minimize the wastage of breathing 
through dead space and increase minute ventilation, 
in turn increasing the alveolar PO2 & decreasing 
PCO2.This  decreases the central stimulatory effect on 
respiration mediated through both peripheral & central 
chemoreceptor mechanism. 1

Voluntary breath holding up to breaking point 
retains excess CO2 & cause strong excitation of central 
respiratory centers. In this study, it has been found 
significant decrease in RR, HR that shows that effect 
of deep breathing exercise superimposed to effect of 
breath holding.So there is retention of parasympathatetic 
dominance after breath holding also.

These findings are opposite to study done by Bindu 
at el. They found that by immediate effects of deep 
breathing exercise coupled with breath holding up to the 
breaking point on respiratory rate and heart rate, there 
is no significant change in RR and HR.1They found that 
PEFR is significant increase which is in favor to this 
study.

PEFR after deep breathing coupled with breath 
holding, can be contributed to peripheral factors 
influencing the small airway resistance. So that in this 
study PEFR is significantly increase.

Another research done by   Pramanik et. al. in both 
the genders slowed that Bhramari pranayamic breathing 
(Respiratory rate 3 breaths/min) for 5 minutes caused a 
slight fall in heart rate, indicating slow pace Pranayama 
influence the heart rate and blood pressure through the 
parasympathetic dominance. This result favors the result 
found in this study6.

Study done by Arzu Genç et al showed that there 

was no statistically significant difference in HR or 
MAP was observed after DBE7. These findings are also 
opposite to our findings.

Surekhani chinagudi8 et al in 2014 studied Immediate 
effect of short duration of slow deep breathing on heart 
rate variability in healthy adults and concluded that 
Effect of slow deep breathing for a short duration of 
five minutes in healthy adults who are not practicing 
any kind of breathing exercise or yoga is shift of the 
cardiac sympathovagal balance towards the sympathetic 
predominance which is in favors of this study.  

G.K.Pal & Velkumary studied effect of slow as well 
as fast breathing exercise on autonomic nervous system. 
They observed that slow breathing exercise improves 
autonomic functions with dominance of parasympathetic 
activity and fast breathing exercise does not affect it.9

Limitation of the study is small sample size and 
BMI is not considered in this study.

Further recommendation is the study can conduct 
also in patients with respiratory disorder, with different 
age group, Hypertensive or anxiety suffering patients.

CONCLUSION

There is a significant decrease in RR,HR due to 
immediate effect of deep breathing coupled with breath 
holding because there is a parasympathetic dominance 
of body. There is significant increase PEFR due to 
deep breathing because there is decrease small airway 
resistance.

Clinical Implication: For the clinical purpose it 
can be useful for subjects with hypertension, respiratory 
disorder, anxious

Source of Fund: Instrument of PEFR provided by 
Shree K.K. Sheth Physiotherapy College, Rajkot
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ABSTRACT

Background & Objectives: It’s a well known fact that there is a substantial increase in obesity and research 
shows excessive body mass effect on the discrete anthropometric structures of the child’s foot .  This  study  
investigate the effect of increase body mass index on the anthropometry variables of foot and their Foot 
posture index score in indian children. 

Method:  The feet of 220 children, 110 each group (Normal and increased body mass index) aged 7-10 
years were measured using anthropometric measurements ( navicular Height, foot length, foot width) and 
foot posture index as well as child’s age, height, weight were recorded. Data analysis using t-test was done 
to obtain results.

Results: The research indicates that foot length and width increased with increased in body mass whereas 
navicular height drops. It was also seen that there was no significant difference in Foot Posture Index – 6 
scores for the two groups.

Discussion & Conclusion: Obese children displayed significantly greater foot dimension than there non 
obese peers whereas no difference was observed for the Foot Posture Index scores. 

Keywords: FPI-6 Index, Anthropometric Variables, BMI

INTRODUCTION

Overweight and Obesity are well recognized as health 
problem and have been internationally standardized for 
children. Lower limb complication cited as possibly 
associated with obesity included musculoskeletal pain, 
increased tibia/genu varum, slipped femoral epiphysis 
and a flat foot posture.1 These structural changes have 
been reported to result in further complication of pain 
and discomfort which in turn can reduce mobility 
and child’s ability to participate in physical activities. 
According to WHO, 22 million children are overweight. 
The overall prevalence of obesity and overweight in 
developing country (INDIA) was 11.1% and 14.2% 
respectively. In  recent year’s organization such as the 

foot and ankle special interest group of physical therapy 
association and others have highlighted as a priority the 
need for better measures of foot pathology. A number 
of different methods have been described in literatures 
to quantify or classify standing foot posture.2 The Foot 
Posture Index (FPI) has been proposed as a fast, simple 
method of visually classifying foot posture as pronated, 
supinated or normal based upon six different visual foot 
posture criteria. It is important to know the impact of 
obesity on growing foot, as it is of great relevance for 
orthopedic physician and pediatric physiotherapist with 
regard to the prevalence, clinical treatment, management 
and parent’s counseling. As there are very few researches 
available on effect of BMI on foot structure of school 
children and requires investigation  indicating  the need 
for further study.

METHODOLOGY

This study was done on school children residing 
in Delhi and NCR . A total of 220 school children of 
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Fig 1: Calcaneal Analyses in Frontal Palne. 

Figure 2 : Height and Congruence of Medial Longitudinal 
Arch. 

Figure 3 : Position of Forefoot on Rear foot. 

mean age 8.5027 ± 1.0675 year of both the genders 
were included in the study . The study was conducted at 
residential areas and schools of the subjects respectively 
in regions of  noida, delhi and  indrapuram. School 
children between age group of 7-10 years were included 
by random sampling . The exclusion  criteria  include 
any history of fracture of the lower Limb , subjects 
on medication that can alter body mass, history of 
foot surgery and congenital disorder, any neurological 
condition involving the lower limb. Informed Consent was 
taken from the parents or school authorities following which 
evaluation was done. Height and weight were measured 
with calibrated tools. BMI was calculated in accordance 
with percentile distributions relative to gender and age in the 
centers for disease control and prevention (CDC) 2000 growth 
charts.  Following which the Subjects were divided into two 
groups. (Normal weight, overweight and obese). In each group 
Anthropometric foot measurement was done and score for FPI 
was calculated. Anthropometric measurements were recorded 
twice and average was calculated. Foot length was recorded to 
the nearest millimeter as the distance from the posterior aspect 
of the heel to the most distal aspect of the longest toe. Forefoot 
width was measured as the widest horizontal distance of the 
forefoot—from the most medial aspect of the first metatarsal 
head to the most lateral aspect of the fifth metatarsal head. 
The navicular tuberosity was palpated by the researcher 
and with each subject in a standing position; the vertical 
distance between the ground and the bony medial tubercular 
protuberance of the navicular was measured using a ruler. The 
Six clinical criteria employed in FPI 6 were graded 0 for the 
neutral, with a minimum score of -2 for clear sign of supination 
and +2 for sign of pronation. The subject should stand in their 
relaxed stance position with double limb support. The subject 
is instructed to stand still with their arms by the side.

RESULTS

Table 1: Comparison of Foot Length between Left and Right Lower Extremity of Group A  and Group 
B .

GROUP A GROUP B

RIGHT LEFT RIGHT LEFT

FOOT LENGTH 20.1409 20.1350 20.6105 20.5368

SD ± 1.22548 ± 1.23200 ± 1.25760 ± 1.25345

T VALUE 1.045 4.099

SE Mean 0.00566 0.01796

SIGNIFICANCE 0.299 0.000
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Table 2: Comparison of Foot width between Left and Right Lower Extremity of Group A and Group B 

GROUP A GROUP B

RIGHT LEFT RIGHT LEFT

FOOT WIDTH 7.6886 7.6786 8.2009 8.1650
STANDARD DEVIATION ± 1.11490 ± 1.11525 ±0 .43893 ± 0.43933
T VALUE 2.790 4.450
SE Mean .00358 .00807

SIGNIFICANCE .006 0.000

Table 3 : Comparison of Navicular Height between Left and Right Lower Extremity of Group A and 
Group B .

NAVICULAR HEIGHT 3.1773 3.1855 3.0450 3.0709

SD ± 0 .34592 ± 0 .34590 ±0 .27066 ± 0.27490

t value -1.838 -4.189
SE MEAN 0.00445 0.00618

SIGNIFICANCE 0.069 0.000

Table 4: Comparison of Foot Posture Index Score between Left and Right Lower Extremity of Group A 
and Group B .

FPI SCORE 4.0818 4.0909 3.8455 3.8455
STANDARD DEVIATION ± 2.09907 ± 2.10524 ± 2.94969 ± 2.94969

T VALUE -1.000 The correlation and t cannot be 
computed because the standard 
error of the difference is 0

SE Mean .00909

SIGNIFICANCE 0.320

DISCUSSION

The results indicate that a significant difference in 
foot length, fore foot width, and navicular height was 
present in children with increased BMI in comparison 
with those with normal BMI. It was also observed in our 
study that children with increased body mass index had 
longer feet as compared to children with normal body 
mass index. It was observed that out of 110 subjects in 
group A, 24 subjects had pronated foot type,  85 had 
normal foot type and 1 Subject had supinated  foot 
type on the basis of their FPI - 6 score. Whereas it was 
observed in the result that out of 110 subjects in group 
B , 45 subjects had pronated  foot  type, 12 had normal 
foot type and  53 Subject had  supinated  foot  type  on 
the basis of their FPI - 6 score. An increase in forefoot 
width was also observed.3 There was evident regarding 

reduction in navicular height with increase in BMI.  
Hassan and et.al discussed in their study that in the 
static condition increased mass, whether it is temporary 
or long term (obesity) caused a greater peak force to be 
exerted on the soles of prepubescent children while they 
were standing. Although significant effect of obesity was 
found for static mean areas, increasing mass temporarily 
in loaded condition did not significantly alter the peak 
contact area between the plantar surface of the feet and 
platform.4 The mean values of forefoot width right and 
left side for subjects with normal BMI were less than 
the values observed in subjects with increased BMI. 
These findings were consistent with those reported by 
Morjolein Krul et.al.5 who reported that overweight 
and obese children have increased foot length and 
foot width, decreased Navicular height, lower medial 
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longitudinal Arch and Higher plantar pressure compared 
with normal weight children. The mean values of  
navicular  height in Stance Phase were found to more in 
subjects with normal BMI . Also there was significant 
difference observed between the navicular height of the 
two groups. Steven D. Stovitz et.al. in their study stated 
that rising obesity may contribute to more people having 
hyper pronation. Obese individual have an altered gait 
with more extensive rear foot eversion. Heavier body 
weight results in higher plantar pressures with largest 
effect under the longitudinal arch and the metatarsal 
head 6. Thus, Body Mass is apparently associated with 
anthropometry structures. The mean values of right and 
left extremity anthropometric measurements of both the 
groups showed significant difference in the values of 
right and left extremity Foot Length and Foot Width of 
group A and Group B where as there was no significant 
difference between the Navicular Height of right and left 
lower extremity measurements of group A. The possible 
explanation to this difference can be as concluded by 
Pui-lam Wong et al  in their study indicates that the 
plantar pressure in the preferred and non-preferred foot 
is not symmetrical.7 In general, higher plantar pressure 
is found in the preferred foot. Therefore, the preferred 
and non-preferred foot should be considered separately 
in future studies, as well as for exercise programmes 
that aim at injury prevention. 8,9 While age was found to 
have an effect on foot posture there was no evidence of 
any systemic difference between FPI score of males and 
female, this is in consistence with available literature9,10. 
In studies it was seen that obese children displayed 
significantly greater foot dimension than there non 
obese peers. 11,12 The results of our study could imply that 
the lower the mass the foot must support, the better the 
MLA will develop. Although our study adds credibility, 
further investigation is necessary to confirm whether 
there is a causal relationship.

CONCLUSION

Children with increased body mass index have 
longer and wider feet compared to children with normal 
body mass index. Also, it indicates that there is no 
relationship between Foot posture index score and Foot 
type with increase in body mass index. The findings of 
this research supports previous research indicating that 
excessive body mass have a detrimental effect on the 
structure of the pediatric foot.
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ABSTRACT 

Aim : To quantify the Acromio humeral distance between dominant and non-dominant side shoulder in 
overhead athletes.

Objectives: The purpose of this study was to evaluate the  Acromio Humeral Distance  (AHD) between 
dominant and non-dominant side in normal overhead male athletes with arm in 0, 45 and 60 degree of 
abduction position.

Method: Subjects with 55 healthy overhead male athletes were participated. Subacroimial space was 
measured on ultrasonography  (USG) using the acromiohumeral  distance (AHD), which is the shortest 
distance between acromion and the humerus. AHD was measured  with the arm in 0°, 45° and 60ᵒ 
abduction.  

Results: Z test was performed to compare the AHD between dominant and non-dominant shoulder at 0ᵒ, 45ᵒ 
and 60ᵒ . when comparison between dominant and non-dominant side at 0ᵒ and 45ᵒ the result shows significant 
difference P= 0.028 (P˂ 0.05) and P= 0.034 (P˂ 0.05) respectively. But when comparison between dominant 
and non-dominant side at 60ᵒ the result shows insignificant difference P= 0.062 (P˃0.05).

Conclusion: The results of this study showed a smaller AHD at the dominant side of overhead athletes.

Keywords: Overhead athletes, Acromiohumeral distance.
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INTRODUCTION

Overhead sports activities place large-magnitude 
loads on the upper extremity through repetition of 
high-velocity overhead motion while continuously 
alternating between acceleration and deceleration.1 
Not surprisingly, overhead athletes often present with 
pathologic shoulder conditions. Disorders of the rotator 
cuff are frequently the source of pain.2,3 Subacromial 
impingement plays an important role in the development 

of pathologic rotator cuff conditions4; it occurs when 
the space is inadequate for clearance of the rotator cuff 
tendons during elevation.5 

Acromiohumeral distance (AHD) measures the 
space between the humeral head and the acromion. 
Preservation of the acromio-humeral distance is 
important in athletes to prevent impingement of the 
rotator cuff tendons in the subacromial space. Reduced 
acromio-humeral distance has been associated with 
subacromial impingement syndrome participants 
compared with healthy participants in studies using 
ultrasound, MRI and x-ray. 6–9 In patients with shoulder 
impingement syndrome (SIS), it is well known that an 
excessive narrowing of the subacromial space and a 
smaller acromiohumeral distance (AHD) occur during 
shoulder elevation movements.10-15
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AHD measured on X-ray images with the patient 
in standing or seated posture is cited in all reports 
of rotator cuff tear and its treatment. Mean AHD in 
absence of rotator cuff tear is 10.5mm, with a range of 
6 to 14mm according to Cotton and Rideout16 or 7 to 
13mm according to Weiner and Macnab17. McCressh et 
al 201318 concluded that there was strong evidence for 
the reliability of ultrasound for measuring the acromio-
humeral distance when compared with other radiological 
methods. Previous authors have established intra-rater 
reliability19,20,21, and inter-rater reliability of ultrasound 
as a tool to measure acromio-humeral distance. 

Current literature provides evidence for smaller 
AHD at dominant side of overhead athletes with 
glenohumeral internal rotation deficit (GIRD) more than 
15°.  However, no studies have directly investigated 
the size of the subacromial space in normal overhead 
athletes on  bilateral shoulder. The objective of this study 
is to investigate the AHD differed between the dominant 
side and nondominant side of overhead athletes. It is 
hypothesised that the AHD is reduced in dominant side 
shoulder when compared to non-dominant side.

MATERIALS AND METHOD 

Participants 

Fifty five  normal overhead male athletes with mean 
age of 23.76±3.47 were recruited. The inclusion criteria 
was age between 18-30 years, perform overhead  sports 
activity atleast 4 hrs per week. Sportsmen consisted of 21 
badminton players, 18 volley ball players and 16 basket 
ball players. Participants were excluded from the study 
if they had: cervical, shoulder, or elbow pain within six 
months before testing; previous shoulder girdle or spinal 
fractures; shoulder surgery; or dislocation of the upper 
limb; positive impingement test. Athletes data collection 
was filled based on demographic  and sports information 
(which sport, hrs/week, year of experience). Ethical 
approval was obtained prior to the study from Ethical 
Committee for Research on Human Subjects (ECRHS), 
MGM hospital. Informed consent was obtained from the 
athletes before USG measurement.

Instrumentation 

A portable dynamic ultrasound scanner Micro Maxx 
system, with a 13-6 MHz was used for ultrasound image 
capture.

Sonographic measurement

Measurements of acromio-humeral distance in 
the coronal plane were taken in 3 arm positions: one, 
shoulder neutral (fig1.), two, 45°(fig 2.)  and three ,60ᵒ 
(fig 3.) of active abduction in the coronal plane. For the 
45° and 60° of arm abduction position, the arm was 
abducted by the examiner as determined by a goniometer 
and the participant was then asked to maintain this 
position actively.  Images were saved to the ultrasound 
scanner hard drive and retrieved for analysis . Images 
were converted and saved.  

DATA ANALYSIS 

SPSS 20.0 was used for statistical analysis. 
Shoulders included in analysis were sorted according 
to dominant and non dominant sides. To investigate the 
difference in outcome measures between the dominant 
and non dominant sides, Z-test was used. Significance 
level was set at 0.05.

RESULTS

Dominant compared with non-dominant side 
shoulder:

Comparison of outcome measures of AHD between 
dominant  and non-dominant side is mentioned in  table 
1. The comparison mean of AHD between dominant and 
non-dominant side at 0ᵒ, 45ᵒ , 60ᵒ is mentioned in graph 
1.The mean of AHD on dominant side at 0ᵒ is 5.60±1.04 , 
45ᵒ is 4.97±1.06 and 60ᵒ is 4.71±1.03. The mean of AHD 
on non-dominant side at 0ᵒ is 6.10±1.25 , 45ᵒ is 5.44±1.26 
and 60ᵒ is 5.10±1.20. ‘Z’ test was performed to compare 
the AHD between dominant and non-dominant shoulder 
at 0ᵒ, 45ᵒ and 60ᵒ .when comparison between dominant 
and non-dominant side at 0ᵒ and 45ᵒ the result shows 
significant difference P= 0.028 (P˂ 0.05) and P= 0.034 
(P˂ 0.05) respectively. But when comparison between 
dominant and non-dominant side at 60ᵒ the result shows 
insignificant difference P= 0.062 (P˃0.05).
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Graph 1.  Range of motion and acromio humeral distance at the dominant  and nondominant  side of  the 
55 athletes.

Table 1. Comparison of outcome measures of AHD between dominant  and non-dominant side.

Abduction Range Side Mean ± SD Z-value P-value Significant level

0ᵒ
Dominant 5.60±1.04

2.28 0.028 Significant 
Non-dominant 6.10±1.25

45ᵒ
Dominant 4.97±1.06

2.11 0.034 Significant
Non-dominant 5.44±1.26

60ᵒ
Dominant 4.71±1.03

1.82 0.062 Non-Significant
Non-dominant 5.10±1.20

Significant level: p<0.05

Graph 1.  Range of motion and acromio humeral distance at the dominant  and nondominant  side of  the 

DISCUSSION

This study investigated the AHD at dominant 
and non-dominant shoulders in 55 overhead athletes. 
The result of the study showed that reduced AHD  in 
dominant side than non-dominant side at 0ᵒ and 45ᵒ 
. This study was supported by Annelies Maenhout 
et al showed that AHD was found to be decreased 
in dominant side compare to non-dominant side in 
overhead athletes with GIRD. In contrast Stephen John 
Thomas et al reported dominant-arm AHD at rest and 
90° of abduction was not significantly different than 
in the non dominant arm. The results of the study 
indicated that healthy college baseball players did not 
present with bilateral differences in AHD. Four studies 
investigated the influence of shoulder abduction on the 
AHD (Desmeules et al, Fremont et al, silva et al, wang 
et al). Three studies found considerable and statistically 
significant decrease of the AHD between 1.5 mm and 2.3 
mm when the arm was moved from neutral into 45ᵒ or 60ᵒ 
of abduction. In contrast  Wang et al in 2005 reported no 
significant change in AHD between 0ᵒ and 90ᵒ abduction  
in baseball athletes and  healthy controls. The rationale 
of using the 60ᵒ abducted arm position while evaluating 

AHD is worthy of debate. Peak rotator cuff activity is 
reported to occur between 30-60 degree of abduction22

, because in this range the deltoid produces significant 
upward force on the humerus, which could narrow the 
AHD. Contact between the supra-spinatus tendon and 
the biceps tendon with the cor- acoacromial ligament 
has been confirmed in cadaveric studies to occur 
between 45 and 60 of abduction.23 Converging evidence 
from radiographs and MRI deter-mined that the distal 
supraspinatus tendon was engaged between the greater 
tuberosity and the acromion as early as 30 of flexion and 
abduction.24 The range of arm elevation in which reliable 
ultrasound (US) measure of AHD is possible is limited 
to 60 degree of elevation because of acoustic shadows in 
higher ranges of arm elevation. Quantifying AHD may 
have implications in sports medicine in the identification 
of at-risk players. According to annelies maenhout et al  
scapular and glenohumeral kinematic changes occurs 
after  fatigue which results changes in AHD. Overhead 
athletes present with several adaptations that, in turn, are 
linked to narrowing of subacromial space, such as GIRD 
, scapular dyskinesis and fatigue. Joshi et al concluded  
impairment of shoulder muscles could alter scapular 
kinematics and influence the size of subacromial 
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space.25  Alya Bdaiwi  et al  said that force couple around 
the scapula is important in rehabilitation and scapular 
control and influences acromiohumeral distance. So 
there could be many reasons for reduction of AHD. 
Future studies need to examine the AHD in various 
scapular or humeral movement impairment syndrome 
athletes, before and after fatigue of shoulder muscles. 
In conclusion, the results of this study showed a smaller 
AHD at the dominant side of overhead athletes.

Figure 1.USG of Shoulder abduction at neutral position

Fig 2.USG of Shoulder abduction at 45 degree

 Fig 3. USG of Shoulder abduction at 60 degree
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ABSTRACT 

Introduction: A spinal cord injury (SCI) is a devastating event that disrupts every facet of life, diminished 
physical capacities, inability to get around and carry out daily routines, and feelings of confusion and despair 
are coupled with loss of gainful employment and questions about the ability to return home. Resilience is 
the process of adapting well in the face of adversity, trauma, tragedy, threats, or even significant sources 
of stress — such as family and relationship problems, serious health problems, or workplace and financial 
stressors. It means “bouncing back” from difficult experiences.

Aim: To find the resilience in spinal cord injury subjects using Connor Davidson -Resilience Scale   (CD-
RISC).

Methodology: Subjects were from Delhi/NCR, Manipur and community. 42 subjects with spinal cord injury 
were included in this study.

Result: The result showed that out of 42 subjects with spinal cord injury the lowest CD-RISC score was 39 
which was Female, Paraplegia with age 27 and the highest CD-RISC score were two subjects with a score 
of 100.No significant difference between age and resilience with p-value 0.648. The mean score for male 
was higher (80.33) as compared to female (71.00) with the P-value at .026.no significant difference between 
Quadriplegia and Paraplegia with the p-value .003 and t-value .951. The total mean score for occupation was 
77.00.The result showed that there was no significant difference between resilience and occupation. 

Conclusion: The study concluded that resilience is affected in subjects with spinal cord injury. There is no 
relationship between resilience and age. The results showed that males were more resilient than females in 
subjects following with spinal cord injury. Quadriplegia had higher resilience than paraplegia.

Keywords: Spinal cord injury, resilience, CD-RISC scale

INTRODUCTION

A spinal cord injury (SCI) is a devastating event 
that disrupts every facet of life, diminished physical 
capacities, inability to get around and carry out daily 
routines, and feelings of confusion and despair are 
coupled with loss of gainful employment and questions 
about the ability to return home.1

Rehabilitation of the client with a spinal cord injury 
(SCI) is a lifelong process that requires readjustment 

to nearly every aspect of life. Occupational therapists 
and occupational therapy assistants play a significant 
role in physical and psycho social restoration and help 
the client achieve maximal independence. Through 
accurate evaluation, retraining, and adaptive techniques 
and equipment, occupational therapists provide their 
clients with the tools and resources needed to resume 
engagement in occupation to support participation in 
life situations to their maximal physical and functional 
potential. SCI’s have many causes trauma being the most 
common trauma can result from motor vehicle accidents 
violent injuries such as gunshot and stabbed wounds, 
falls, sports accidents and diving accidents. Normal 
spinal cord function may also be disturbed by disease 
such as tumors, myelomeningocele, syringomyelia, 
multiple sclerosis, and cancer and amyotrophic lateral 
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sclerosis.2

Resilience is the process of adapting well in the face 
of adversity, trauma, tragedy, threats, or even significant 
sources of stress — such as family and relationship 
problems, serious health problems, or workplace and 
financial stressors. It means “bouncing back” from 
difficult experiences.3

The goal of occupational therapy is to facilitate 
the client’s achievement of optimal independence and 
functioning. Areas of focus are  physical restoration  
of available musculature, self-care, independent 
living skills ,short and long term equipment  needs, 
environmental accessibility and educational, work, and 
leisure activities. The psychosocial adjustment of the 
client is instrumental, and the occupational therapist 
offers emotional support and intervention towards the 
end in every phase of the rehabilitation program. 4

Occupational therapy can improve the resilience in 
spinal cord injury subjects. Resilience in the spinal cord 
injury population is specifically vulnerable to individual 
factors such as cognitive ability, social participation 
and fatigability. Cognition includes processes such 
as orientation, attention, perception, problem solving, 
memory, judgment, language, reasoning, and planning. 
Occupational therapists determine how cognitive deficits 
can impact everyday activities, social interactions, and 
routines. Occupational therapists have the skills to assess 
the cognitive aspects of functional activities and design 
an intervention plan, from acute care to community 
reintegration. Occupational therapy practitioners serve 
a vital role for adults with cognitive impairment to 
facilitate new brain pathways and improve functional 
skills through adapting activities and retraining. 
Enabling individuals to participate more fully in self-
care, work, leisure, and community activities enhances 
quality of life while reducing the burden on caregivers 
and societal resources. 5

MATERIALS AND METHOD 

A total of 42 subjects were collected from Delhi 
/NCR and Manipur. Medical record department (MRD) 
of ISIC was approached to gather information regarding 
contact details of subjects with spinal cord injury. A 
list of 500 subjects was received. Almost all of the 
subjects were from outside Delhi /NCR so could not be 
contacted. 20 subjects were collected from ISIC, vasant 
kunj. 8 subjects were collected from community. The 

remaining 14 subjects were taken from Manipur (RIIMS 
Hospital, IMPHAL hospital and SHIJA hospital).

QUESTIONNAIRE 

The subjects completed the questionnaire using CD-
RISC scale. The CD-RISC is a brief, self-rated measure 
of resilience that has sound psychometric properties. 
The scale was originally developed in various cohorts 
of adults, but there have been many studies in which the 
scale was given to children and adolescents from ages 
10 to 18. The results of these studies suggest that the 
scale performs satisfactorily in these age groups. The 
scale consists of 25-item (score range 0-100) that can 
be completed in about 5-10 minutes. The scale has 
been developed and tested as (i) a measure of degree 
of resilience, (ii) as a predictor of outcome to treatment 
with medication or psychotherapy, stress management 
and resilience-building; (iii) as a marker of progress 
during treatment; (iv) as a marker of biological (i.e. 
physical) changes in the brain. The CD-RISC scale 
could have potential utility in both clinical practice and 
research. 6

RESULTS 

The data was managed on the excel spread sheet 
and was analyzed using SPSS software 16. Statistical 
test used was t-test for finding resilience in subjects 
with spinal cord injury. A total of 42 subjects were 
included in the study, 28 males and 14 females. There 
were 26 quadriplegia and 16 paraplegia.42 subjects 
were traumatic spinal cord injury. The occupation of the 
subjects was classified as business man, student, job and 
jobless.we found that there was no statistical difference 
between them.

Table1. Demographic details of the subjects with 
spinal cord injury.

N(Total)
Gender
Male
Female

 28
14

Level of injury(LOI)
Quadriplegia
Paraplegia

26
16

Cause of injury(COI)
Traumatic(T) 42
Occupation
Business man
Student 
Job 
Jobless 

13
13
10
6
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Table 2. Relationship between  resilience     with 
age.

    
    
Spearman’s 
rho

Age
CD-
RISC 
Score

N

Age
Correlation 

Coefficient
1.000 .073 42

Correlation 
Coefficient .073 1.000

Age                   CD-RISC Score

FINDINGS

The purpose of the study was to find out resilience 
in subjects with spinal cord injury using CD-RISC 
Scale. The result showed that resilience is affected in 
subjects with spinal cord injury. The objectives of the 
study were to find the relationship between Resilience 
and Age. To compare Resilience in Gender, Level of 
injury, Cause of injury and Occupation. A total of 42 
subjects were included in the study, 28 males and 14 
females. There were 26 Quadriplegia and 16 Paraplegia. 
The occupations consisted of 13 businessmen, 13 
students, 10 were employed and 6 were jobless. All the 
42 subjects were traumatic spinal cord injury. It was a 
matter of chance that all the subjects with spinal cord 
injury were traumatic. The main result of this study was 
to find the relationship between resilience and age. The 
study showed that there was no significant difference 
between resilience and age.

One study done by Dr Jing Sun on Age and Gender 
Effects on Resilience in Children and Adolescents. The 
study was a cross-sectional, population based study 
explores the effect of age and gender on resilience 
and protective factors for mental health in primary 
school aged children in Brisbane, Australia. Female 
students were found to be more likely to report higher 
levels of communication, empathy, help-seeking, and 
goals for future and aspirations. They also report more 
positive connections with parents, teachers and adults 
in the community, and peers in school and outside 
school, as well as sense of autonomy experience. 
These differences, however, show changes over time. 
The interaction between age and gender is significant 
for empathy and help-seeking, and for adult support at 

home, at school and in the community, peer support at 
school and outside schools, and autonomy experience. 
This is largely explained by the sharp decline in scores 
for Year 7 girls. The gender differences in individual 
characteristics and protective factors for primary school. 
Children deserve further investigation, in view of their 
potential implications for mental health prevention and 
promotion. 7

 In the present study the sample consisted of 42 
subjects with spinal cord injury which include 33 males 
and 9 women. The mean score for male was higher as 
compared to female .T-test  signifies that there was no 
significant difference between males and females .The 
result shows that male is more resilient than female in 
subjects following spinal cord injury. 

One study was done by Pires, T, & Maia, A. on 
“Are men more resilient than women after a road traffic 
Accident”. According to his study Men are involved 
on road traffic accidents (RTA) more frequently than 
women, but both genders can show psychological 
disorders. His aim was to identify gender differences 
in psychological responses after a RTA. He found 
that there were no gender differences on peritraumatic 
dissociation. Overall RTA seems to have more impact 
on women. Health professionals should take into account 
this data and screen victims of RTA, especially women. 
This shows that male is more resilient than female. 8

In the present study the comparison was done 
between Quadriplegia and Paraplegia. The mean score 
for Quadriplegia is higher as compared to Paraplegia 
.The t-test signifies that there is no significant difference 
between Quadriplegia and Paraplegia. Various studies 
done on comparison of resilience in quadriplegia and 
paraplegia showed that paraplegia are much higher than 
quadriplegia. However, this study showed that resilience 
in quadriplegia is much higher than paraplegia. This 
may be due to the number of quadriplegia taken in this 
study is much higher than the paraplegia. The study also 
compares between cause of injury which is traumatic 
and non-traumatic. It was a matter of chance that all 
the 42 subjects were traumatic. Therefore the statistical 
analysis could not be done. 

A study done by Megan Elizabeth Christensen 
on “resilience and health outcomes in patients with 
traumatic injury”.

The purpose of the study was to: (1) determine 
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if resilience, self efficacy and depression changed 
from inpatient to 3-month follow up; (2) examine 
the relationship between resilience, self efficacy, 
depression, and quality of life (social roles/activity 
limitations) at inpatient and 3-month follow up; and 
(3) identify if resilience at inpatient is related to change 
scores in self-efficacy and depression at 3-month follow 
up. Future resilience research should continue to identify 
the variables that are most strongly related to resilience 
so effective interventions can be developed that improve 
rehabilitation outcomes, decrease secondary and chronic 
conditions as well as aid in the successful reintegration 
of individuals into their lives after a traumatic injury.9

The present study also compares resilience in 
different occupation which includes Businessman, 
Student, Job and Jobless. The result showed that there 
was no significant difference between resilience and 
occupation.

 Resilience was found to be affected in subjects 
with spinal cord injury.  Hence this study highlights 
the need to check resilience in persons with SCI so that 
adequate rehabilitation measures can be taken to address 
the same.

Our limitation included only traumatic spinal cord 
injury subjects were found for the study. The study was 
done in a small area.  Resilience of the subjects can 
differ in geographical aspects. This factor could not be 
studied. Other variables that may affect resilience like 
psychological status, educational status of the subject 
etc could not be considered. Duration from injury of 
illness was not taken into account. Resilience of the 
subjects could also differ in geographical aspects so 
further studies need to be done in region other than 
Delhi/NCR and Manipur. Further studies can be carried 
out to measure resilience in non-traumatic SCI as well 
and also further studies can be done in regions other than 
Delhi/NCR and Manipur.

CONCLUSION 

The study concluded that resilience is affected in 
subjects with spinal cord injury. There is no relationship 
between resilience and age. The results showed that 
males were more resilient than females in subjects 
following with spinal cord injury. Quadriplegia had 
higher resilience than paraplegia.
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Efficacy of Flutter Device on Lung Functions in Patients 
after Upper Abdominal Surgery
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ABSTRACT

Background: Physiotherapy for patients after upper  abdominal surgery consists of interventions to improve 
cardiopulmonary  function and to reduce postoperative pulmonary complications. Flutter device, a new 
mechanical device, has been shown to be effective in improving pulmonary function.

Aim:To explore   the efficacy of flutter device in improving lung volume among post upper abdominal 
surgery patients.

Methodology: Thirty patients after upper abdominal surgery were recruited using convenient sampling 
method. The control group A with 15 subjects  received conventional chest physiotherapy and the 
experimental group B received both the conventional and flutter therapy. Treatment was given for 7 post 
operative  days from 3rd day   to 10th day, twice daily with a duration of 30 minutes. Post operative pre test and 
post test values (Forced vital capacity, Forced Expiratory Volume in one second and Peak Expiratory Flow 
rate) of patients  were assessed on 3rd postoperative day and 10rd postoperative day and 10rd th day of surgery.

Result: The study showed significant improvement in the Forced Vital Capacity as shown by the results 
of the group B (mean of 2.8500 ± 0.7056) than that of the group A (mean of 1.5067 ± 0.8386). Forced 
expiratory volume in one second in the group B showed   improvement (2.6787±0.4265) than the group A 
(mean of 1.5833 ± 0.2649). Peak expiratory flow rate was also significant in group B (mean of 3.4147 ± 
0.8419) than the group A(mean of 2.4887 ± 1.2683).

Conclusion: Flutter could be used an adjunct to conventional physiotherapy in postoperative upper 
abdominal surgery patients for improving lung volume.

Keywords: Flutter device, conventional physiotherapy, Pulmonary function test (PFT)
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INTRODUCTION

Abdominal Surgery is associated with a higher 
risk of post operative pulmonary complications than 
non abdominal surgery and upper abdominal surgery 
implies a higher risk than   lower1. Upper abdominal 
surgery induces a marked diaphragmatic dysfunction 

lasting for more than one week postoperatively causing 
restrictive pulmonary pattern2. This restriction leads 
to higher incidence of post operative pulmonary 
complications such as sputum retention, atelectasis and 
bronchopulmonary infection and can cause   secondary 
hypoxaemia. Sigh mechanism is limited in the 
postoperative period because pain limits both chest wall 
and diaphragmatic excursion. Anaesthesia and surgery 
are associated with reduction in functional residual 
capacity and vital capacity2. Dysfunction of respiratory 
muscles, reduced strength of   inspiratory and expiratory 
muscles to produce maximum inspiratory pressure 
all leads to pulmonary complications.3 Pulmonary 
complications are the single largest cause of morbidity 
and mortality in the postoperative period4. Abdominal 
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surgery is   a significant physiologic and anatomic insult 
and postoperative physiotherapy management is crucial 
in minimising complications and length of hospital 
stay. 

Pre and Post operative physiotherapy plays an 
important role in reducing postoperative pulmonary 
complications.5 Among the various physiotherapy 
techniques, breathing exercises have been used as it 
improves airway clearance, improves respiratory muscle 
strength and maintain thoracic gas volume and ribcage 
mobility.  Over the last few decades treatment has 
changed, breathing becomes more active where patients 
are encouraged to carry out a large part of training by 
themselves.

The use of breathing exercise has developed with 
the introduction of different breathing devices including 
incentive spirometry and positive expiratory pressure to 
facilitate breathing postoperatively and to accelerate the 
return to postoperative respiratory status6 .A relatively 
new physiotherapy device, the flutter valve works under 
low oscillating positive expiratory pressure8. The flutter 
device is shaped like a pipe with a hardened plastic 
mouthpiece at one end, a plastic protective, perforated 
cover at the other end, and a high-density stainless steel 
ball resting in a plastic circular cone on the inside.  Flutter 
has been designed to induce a positive vibratory pressure 
when the patient exhales. The manufacturer claims that 
oscillating positive pressure leads to an increase in the 
diameter of peripheral bronchioles and prevents airway 
collapse .If this is possible flutter valve would be able to 
enhance alveolar expansion and become a useful device 
to improve lung volume. Clinically flutter has mainly 
being used to enhance  mucociliay clearance9. If the 
use of flutter device is able to improve lung volume in 
patients after upper abdominal surgery it can be added 
along with conventional postoperative physiotherapy 
and can aid in reducing postoperative pulmonary 
complications.

METHODOLOGY

Study Approach:   Experimental

Sampling method: Convenient sampling method 

Study settings: Carithas Hospital, Kottayam

SH Medical centre, Kottayam

 Sample   size : 30

Duration of the study   : 6 months

INCLUSION CRITERIA

• Both male and female patients who had 
undergone   upper abdominal surgery through general 
anaesthesia with incision lay mainly above the 
umbilicus.

• Non smoker Patients in age group between 30-
50 years and with body mass index between (18-25)

• Patients in stable condition after surgery whose 
preoperative FEV1 greater than 70% of FVC

• Patients ready to participate in the study.

EXCLUSION CRITERIA

• Medically unstable patients in the postoperative 
period.

•  Smokers, thoracic cage anomalies, previous 
cardiothoracic and abdominal surgeries

• Pulmonary, cardiac, neurological, orthopaedic, 
psychiatric patients.

• Non cooperative patients 

PROCEDURE

Thirty patients who fulfil inclusion criteria were 
included. Purpose of study and procedure was explained 
to the patients. Ethical approval from   ethical committee 
and written consent from patients was taken. Patients 
were randomly divided into two groups.

Group A: Control group = Only Conventional 
postoperative physiotherapy treatment

Group B: Experimental group= Conventional 
physiotherapy treatment + Flutter Therapy

Preoperative PFT values was recorded  before 
surgery. Common physiotherapy treatment given 
to both groups  included diaphragmatic  breathing 
exercises, Segmental breathing exercises, coughing, 
huffing, thoracic expansion exercises, forced expiratory 
techniques, postural correction exercises, limb 
mobilisation, static quadriceps, static glutei, trunk 
rotation exercises ambulation whereas, group B in 
addition was given flutter therapy.

Treatment was given twice daily from 3rd 

postoperative day to 10th postoperative days.
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Fig.1 shows total number of patients in the control group was 
15 with mean age 39.13 years and that of experimental group 
was 15 with mean age of 40.20 years

Figure 2: Surgeries

Fig. 2. shows distribution of subjects in upper 
abdominal surgery

Comparison of Pulmonary Function Test Values in 
Pre Treatment and Post Treatment Physiotherapy

Flutter Therapy

Patient is in relaxed position (semi recumbent 
position). Patient is asked to hold the flutter device in the 
mouth at specific angle of inclination (which produces 
the maximal vibratory sensation in the subject’s chest 
wall during expiration) experienced both by the patient 
and by the hand of the physiotherapist over the patient’s   
chest wall. Patient is asked to breathe in deeply and hold 
the breath for 3 sec, then breathe out completely through 
the mouth piece.

Patient is asked to take 2-3 relaxed breaths. Patient 
is asked to   repeat the above procedure and relaxed 
breathing for 15 minutes with a 1 minute rest between 
the cycle. 

Statistical  analysis

Statistical analysis was done using   related and 
unrelated‘t’ test for normally distributed data. Data was 
assessed as follows. For intergroup comparison of group 
A and group B paired t-test was used, whereas for intra 
group comparison unpaired test was used Normality test 
was done by Kolmogorov-Smirnov test.

RESULTS

Demographic data of both the groups

Figure 1: Mean age and Gender

Fig.1 shows total number of patients in the control group was 

Table 1: PFT values of pre and post test

   PFT VALUES
GROUP

PRE TEST
POST TEST t  value (Related ‘t’ 

Test

MEAN SD MEAN SD

FVC A 1.2267 .4165 1.5067 .836 -2.002

B 1.3447 .7434 2.8500 .7056 -13.630

FEV1 A 1.2793 .2782 1.5833 .2649 -5.173

B 1.4407 .4156 2.6787 .4265 -9.843

PEFR A 2.0473 1.0189 2.4887 1.2683 -2.861

B 1.8547 1.1074 3.4147 .8419 -9.158

Above table shows significant difference in predicted FVC, FEV1 and PEFR values between pre (third day after 
surgery) and post (10th day after surgery) of Group B. 
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Result of this study shows that flutter device 
produced a clinically and statistically improvement in 
the Forced vital capacity (FVC) as shown by the results 
of the experimental group (mean of 2.8500±0.7056) 
when compared with that of the control group (mean of 
1.5060.8±386)

The results also showed significant improvement in 
the Forced Expiratory Volume in one second (FEV1) in 
the experimental group (mean of 2.6787 ± 0.4265) than 
the control group (mean of 1.58330. ± 0.2649)

Peak expiratory flow rate (PEFR) was also 
significant in the experimental group (mean of 3.4147 
± 0.8419) than the control group (mean of 2.488 7 ± 
1.2683).

DISCUSSION  

Upper abdominal surgery reduces the pulmonary 
function and increases postoperative pulmonary 
complications due to many factors10 .In this study control   
group and experimental group showed improvement in 
the PFT values after the physiotherapy treatment but 
the improvement in the PFT values of the experimental 
group was more    significant than the control group. 
Both the control and experimental group received 
conventional postoperative physiotherapy treatment 
.The experimental   group   received flutter therapy in 
addition to conventional treatment.

Flutter is a device that works under low oscillating 
positive pressure14. During   expiration   through the 
flutter device, rise and fall of the ball and its movement 
along the surface of the cone creates a positive 
expiratory pressure. The flutter effect occurs during 
the expiratory phase of respiration. Before exhalation, 
the steel ball blocks the conical canal of the flutter. 
During exhalation, the actual position of the steel ball 
is the result of equilibrium between the pressure of the 
exhaled air, the force of gravity on the ball, and the angle 
of the cone where the contact with the ball occurs. As 
the steel ball rolls and bounces up and down, it creates 
an opening and closing cycle which repeats itself many 
times throughout each   exhalation. The net result is 
that oscillations in expiratory pressure and airflow are 
produced. 

The device produces a range of oscillation 
frequencies between 6 and 20 Hz, which corresponds 
to the range of the pulmonary resonance frequencies in 

humans. When the oscillation frequency approximates 
the resonance frequency of the pulmonary system endo- 
bronchial pressure oscillations are amplified and result 
in vibrations of the airways. The vibrations produced 
by these oscillations cause the “fluttering” sensation. 
These vibrations loosen mucus from the airway walls. 
The intermittent increases in endobronchial pressure 
decrease the collapsibility of the   airways   during   
exhalation,   increasing   the     clearing of mucus   from   
the trachea bronchial tract. The airflow accelerations 
increase the velocity of the air being exhaled, facilitating 
the movement of mucus up the airways

The improvement in the PFT values of experimental 
group was significant because the use of device would   
have   restored trans pulmonary   pressure gradient 
towards normal by stabilising the peripheral airways and 
prevented breath to breath collapse during expiration. 
The chest wall vibration which accompanies expiration 
might have enhanced inflation pressure and might 
have helped in improving collateral ventilation thus 
improving lung volumes. 

The improvement in the lung volume in the 
experimental group shows the patients in the group 
achieved respiratory muscle power and endurance, 
increased lung compliance, bronchial tune ,reduced 
work of breathing and pulmonary integrity. Nevertheless 
,the patients in the experimental group  had a feeling 
of wellbeing ,satisfaction and enthusiasm to perform 
therapy with flutter device. The flutter therapy could be 
done without an assistant is an added advantage for the 
patients.

LIMITATIONS

1. The present study may vary in different surgical 
unit protocol, so different settings, surgeons, anaesthetic 
technique and other settings which might vary in results 
in other setting

Scope for future studies

• Since the better results of the experimental 
group purely depends on therapy with the flutter device, 
further study is indicated to generalize the results with 
a large sample and with three separate groups ,first 
group with a flutter therapy, second group with flutter 
therapy and conventional therapy and  third group with 
conventional treatment.

•  Further study has to be done to nullify the 
dissimilarity of time factor between the control group 
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and the experimental group

• Further studies are indicated to find out the 
effect of flutter device on population in other type of 
surgeries.

•  The number of published reports is limited, 
though more research is needed to define the 
effectiveness of the devices of respiratory physiotherapy 
and their place among the current techniques available

•  The result of the study has to be generalized by 
using different outcome measurements along with FVC, 
FEV1 and PEFR.

CONCLUSION

The result of the study proved statistically that 
for patients posted for upper abdominal surgery in 
their postoperative care, flutter therapy may be used 
as an adjunct to conventional physiotherapy treatment 
protocols .Flutter therapy is  a flexible ,simple to use, 
low risk and once patients learn the technique can treat 
himself/herself therby improving lung volume and thus 
reducing the postoperative pulmonary complications 
and hospital stay .Flutter therapy is  a more “goal-
based” than  “time-based” therapy, and experience has 
shown that this can be useful in upper abdominal surgery 
patients in improving pulmonary functions.
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ABSTRACT

Purpose: The purpose of the study was to determine Prevalence of  Osteoarthritis  of  knee in  post-
menopausal women in  rural and urban areas of Belagavi.

Background and Objective: Osteoarthritis is defined as “A  degenerative  non-inflammatory  disorder  of  
the  joints  characterized  by  progressive  deterioration  of  articular  cartilage  and  formation  of  a  new  
bone  (osteophytes)  at  the  joint  surface  and  margins.  Osteoarthritis  is  one  of  the  most  common  disease  
of  women  after  menopause.  

Method: 200  post-menopausal  women  of  the  age  group  50-65  years,  out  of  which  100  belonged  to  
rural  and  100  belonged  to  urban  environment  were  included.  

Results: A  significant  relationship (P<0.05)  was  found  between  the  prevalence  of  OA  knee  in  
postmenopausal  women  in  rural  and  urban  areas  of  Belagavi. 

Conclusion: The  results  of  this  study  suggests  that the  prevalence  of  Osteoarthritis  is  more  in  the  
Rural  areas  of  Belagavi  than  that  in  the  Urban  areas  of  Belagavi.

Keywords: Knee Osteoarthritis, Post-menopausal women, Rural, Urban.

INTRODUCTION

Osteoarthritis  is  defined  as  “A  degenerative  non-
inflammatory  disorder  of  the  joints  characterized  by  
progressive  deterioration  of  articular  cartilage  and  
formation  of  a  new  bone  (osteophytes)  at  the  joint  
surface  and margins1. Osteoarthritis  most  commonly  
affects  weight-bearing  joints  such  as  the  knee  joint.  
Basically  it  is  the  wear  and  tear  mechanism2.Joint  
pain  and  stiffness  are  the  most  common  symptoms. 
Joint  swelling,  decreased  range  of  motion,  and 
Clinical  features  may  include  pain,  stiffness,  
limitation  of  movements,  effusion,  mild  swelling  
along  with  clicking  or  crepitus6. Development  of  OA  
is  more  prevalent  among  post-menopausal  women  
than  men  of  the  same  age  due  to  changes  in  sex  
hormone  levels3. The  COPCORD  studies  conducted  
in  India,  Bangladesh  and  Pakistan  looked  specifically  
into  differences  between  rural  and  urban  populations.  
In  India  the  crude  prevalence  of  clinically  diagnosed  

OA was  5.5%  in  urban  and  3.3%  in  rural  community;  
after  adjusting  the  age  and  sex  distribution  the  
prevalence  was  higher  in  rural  communities4. 
Menopause  is  a  natural  physiological  process  which  
renders  a  change  in  a  women’s  life.  where  she  
experiances  changes  in  monthly  cycles, Hot  flashes,  
night  sweats  and  is  followed  by  a  decline  in  level  of  
hormones  such  as  estrogen  and  projesterone.  Average  
age  of  menopause  is  51  years5. Estrogen  plays  an  
important  role  in  bone  integrity  by  decreasing  the  
rate  of  bone  resorption6. Early  menopause  can  occur  
in  women  who  smoke  tobacco  or  in  some  medical  
conditions  wherein  both  the  ovaries  are  surgically  
removed  or  some  types  of  chemotherapy7.  A  post-
menopause  phase  is  that  phase  in  a  women’s  life  
where  she  has  not  experienced  any  menstrual  flow  
for  a  minimum  of  12  months8. Osteoarthritis  is  one  of  
the  most  common  disease  of  women  after  menopause.  
It  affects  women  more  than  men,  it  mainly  occurs  
due  to  an  imbalance  of  hormones  at  menopausal  

DOI Number: 10.5958/0973-5674.2016.00110.6 



7     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

age.  Basically  there  is  a  reduction  in  the  levels  of  
estrogen  as  the  age  progresses  in  women.  Estrogen  
has  a  strong  relationship  in  onset  and  progression  
of  OA  in  menopausal  women.  Basically  estrogen  
reduces  level  of  serum  calcium  and  phosphate  in  
joints  and  inhibit  in  bone  resorption.  Reduced  level  
of  estrogen  affects  bone  physiology9. A  women  
categorized  in  high  BMI  group  is  often  associated  
with  the risk  of  developing  OA  in  her  menopausal  or  
post-menopausal  age.  If  there  is  an  increased  impact  
of  body  weight  at  the  knee then  it  will  cause  bony  
mal-alignment  at  the  knee.  Varus  mal-alignment  of  
knee  is  more  common  than  valgus  mal-alignment  in  
obese  females  and  it  is  a  major  factor  contributing  
towards  development  of  OA  of  knee10.

METHODOLOGY

There were 200 participants, 100 of rural  population  
and  100  of  urban  population were included  into  the  
study  from  with primary symptoms  of  knee  pain  
were recruited in the study. The inclusion criteria for 
the above subjects was  Post-Menopausal  women  with  
knee  Osteoarthritis  between  the  age  of  50-65 years 
and the exclusion criteria was women less than one year 
of menopause, peripheral vascular diseases, trauma. The 
study was carried out in the Rural and  Urban  population  
of    Belagavi. The study was approved by Institutional 
Ethical Committee Board.

OUTCOME MEASURES

1. ACR: American  College  of  Rheumatology- 
Clinical  Classification  Criteria  for  Osteoarthritis  of  
knee:

The  criteria  for  OA  of  the  knee  include  the  
presence  of  knee pain  plus  at  least  three  of  the  
Criteria.

The reliability of this scale is r=0.8111.

2. ICOAP:  Intermittent  and  Constant  
Osteoarthritis  Pain-

This  is  a  11  item  tool  designed  to  asses  pain  
in  individuals  with  hip  or  knee  osteoarthritis  taking  
into  consideration  both  constant  and  intermittent  pain  
experiences.

The reliability of this scale is r=0.6312.

3. LEFI:  Lower  Extremity  Functional  Index- 

The  Lower  Extremity  Functional  Scale (LEFI) 
is  a  questionnaire  containing  20  questions  about  a  

person’s  ability  to  perform  everyday  tasks.

The reliability of this scale is r=0.9413.

RESULTS AND TABLES

As  subjected  to  Table  No .1  And  Graph  No. 1  
a  total  number  of  200  participants  were  screened  
and  the  Mean  age  of  all  the  subjects  including  both  
the  rural  and  urban  areas  was  56.69 years .The  SD  
age  of  the  subjects  of  rural  population  was  found  
to  be  3.51  and  the  SD  age  of  the  subjects  of  urban  
population  was  found  to  be  4.42.  The  total  SD  age  
of  the  total  population  was  3.99  which  showed  it  is  
statistically  significant .

Table 1: Distribution of respondents in group A 
and group B by age

Age groups Group A Group B Total

50-54yrs 24 36 60

55-59yrs 51 37 88

60+yrs 25 27 52

Total 100 100 200

Mean age 56.96 56.41 56.69

SD age 3.51 4.42 3.99

The Table  No 2  and   Graph  No.  2   shows  the  
comparison of group A and group  B  with  respect to  
American  College  of  Rheumatology ( ACR )  in    that  
Group  A  was  with   high  number  of  score 6 (13) 13.00 
%  where  as  group  B  was  with  high  number  of  score  
1 (11) 11 %  and  2 (19 ) 19.00 % and   resulting  in  a  
Chi-square  value  of  11.1892  and  a  p-value  of  0.0481 
which  was  statistically  significant.

Table 2: Comparison of group A and group 
B with respect to ACRCOA (American college of 
rheumatology)

ACRCOA Group 
A % Group 

B % Total

Score 1 3 3.00 11 11.00 14

Score 2 14 14.00 19 19.00 33

Score 3 9 9.00 10 10.00 19

Score 4 24 24.00 30 30.00 54

Score 5 37 37.00 21 21.00 58

Score 6 13 13.00 9 9.00 22
Total 100 100.00 100 100.00 200

Chi-square=11.1892  P = 0.0481*
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As   per  Table  No . 3  and   Graph  no. 3  the  
Average  Mean  of  Group  A  with  respect  to American  
College  of  Rheumatology ( ACR)  was  found  to  be  
4.17  and  that  of  Group  B  was  3.58.  The  Average  
SD  of  Group  A  was1.34  and  Group  B  was  1.51  
with  at- value 2.9262  and p-value  being  0.0038 
(p<0.05)  which  was   statistically  significant.

Table 3: Comparison of group A and group 
B with respect to ACRCOA (American college of 
rheumatology) scores by t test.

Group n Mean SD t-value p-value

Group A 100 4.17 1.34 2.9262 0.0038*

Group B 100 3.58 1.51

According  to  Table  No. 4  And   Graph  No.4  
the  average  Mean  of  Group  A  with  respect  to  
Intermittent   Constant  Osteoarthritis  Pain ( ICOAP )  
was  found  to  be  60.17  and  Group  B  was  50.63and  
the  average  SD  of  Group  A  was  22.80  and  Group  B  
was  24.70  with  a  t- value  2.8379   and  p-value  being  
0.0050 ( p <0.05)  stating  that  this  result  is  statistically  
significant.

Table 4: Comparison of group A and group B 
with respect to ICOAP (Intermittent and constant 
osteoarthritis pain) scores by t test.

Group n Mean SD t-value p-value

Group A 100 60.17 22.80 2.8379 0.0050*

Group B 100 50.63 24.70

The  Table  No.5  states  that  the  average  Mean  
of  Group  A  with  respect  to  LEFI  was  found  to  be  
36.21  and  Group  B  was  43.86  and  the  average  SD  
of  Group  A  was  17.04  and  Group  B  was  18.02  with  
a  p-value  being  0.0023 (p<0.05)  which  is  statistically   
significant.

The  total  score  of  ACR ,  ICOAP  was  significantly  
more  in  Group  A  than  in  Group  B  and  the  total  
score  of  LEFI  was  statistically  significant,  less  in  
Group  A  than  in  Group  B  which  suggest  that  the  
data  was  statistically  significant  and  proves  that  the  
alternate  hypothesis  is  true.  A  positive  and  highly  
statistical  significance  co-relation  was  observed  

between  the  ACR  and  ICOAP  scales  indicating  co-
relation  was  significant  at  5%  level  of  significance

Table 5: Comparison of group A and group B 
with respect to LEFI (Lower extremity functional 
index) scores by t test.

Group n Mean SD t-value p-value

Group A 100 36.21 17.04 -3.0843 0.0023*

Group B 100 43.86 18.02

DISCUSSION

The  present  study  was  aimed  to  compare  the 
Prevalence  Of  Osteoarthritis  Of  Knee  In  Post  
Menopausal  Women  In  Rural  And   Urban  Areas  Of   
Belagavi  City - A  cross  sectional   Study.  The  study  
included participants between  the  age  group  of  50  
to  65  years from various  rural  and  urban  areas  of  
Belagavi suffering  from  knee  pain  which  affects  their  
functional  activity  such  as  performing  light  or  heavy  
activities  around  home,  stair  climbing,  prolonged  
sitting  or  standing,  squatting. In  our  study , prevalence  
of  osteoarthritis  of  knee  was   83 %  in  rural  areas  
of  Belagavi  and  the prevalence  of  osteoarthritis  
of  knee  was  71 %  in  urban  areas  of  Belagavi. 
The  present  study  showcased  that  there  were  60  
participants  between  the  age  group  of  50-54  years,  
88  participants  from  55-59  years  and  52  participants  
above  60  years. Which  showed  that  osteoarthritis  of  
knee  is  more  common  in  the  age  group  of  55-59  
year. As  it  also  states  that  this  age  group  is  more  
predominately  showing   symptomatic  features   of   
knee  osteoarthritis . And  it is also concluded  that  there  
is  a Relationship  between  osteoarthritis  of  knee  and  
menopause, which  showed  there  is  early  peaking  of  
the  incidence  of  OA  of  knees  in  the  fifth  decade  of  
life,  and  there  is  strong  association  between  OA  of  
knees  and  menopause. It   all  occurs  due  to  hormonal  
imbalance   at  post menopasaul  age14. A  cross  sectional  
study  done  in  the  year  2012  on  50  females  of  rural  
population  regarding  their  knee  pain  and  the  other  
associated  symptom  where  they  found  that  96 %  
of  females  developed  symptomatic  osteoarthritis  of   
knee, which  showed  there  was  association  between  
family  history  with  osteoarthritis15,  where  as  in our  
study  it  showed   the   relation  between  functional  
activity  and  osteoarthritis  and  how  osteoarthritis  
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affects  the  knee  performance  and  hinders  the  
functional  activities  of  the  individual.  Also  we  found  
that  the  functional  activity  of  the  individual  was  
reduced  due  to  knee  pain  and  mal-alignment  of  knee  
joint . A  study  done  in  Bangalore  among  a  rural  
population  showed  that  prevalence   of  osteoarthritis  
among  females  was  77.1 %16. where  as  in  our  study, 
prevalence  of  osteoarthritis  of  knee  was   83 %  in  
rural  areas  of  Belagavi,  as  rural  population  mostly  
comprises  of  farmers , hence  their  daily  activity  
deals  with  squatting  and  ground  sitting  specially  
for  homebound females  which  affects  the  functional  
activity  of  knee  joint  and  also  it  reduces  functional  
ability  of   individual. A  modified  ACR  criteria  was   
used  in  a   study   where   they  conducted  in  urban  
resettlement  colony  in  south  Delhi  in  females  aged  
> 60 years, where   they found   that  the prevalence  of  
osteoarthritis  was  47.3 %17  and  where  in  our  study  
the prevalence  of  osteoarthritis  of  knee  was  71 %  in  
urban  areas  of  Belagavi. According  to  their  study  this  
prevalence  was  on  the  basis  of  population  in  the   
urban  resettlement  colony  in  south  Delhi  which  was  
comparatively  less than population of our present study 
but  both  the studies  have  similarity  in  the  female  
age  group.  Hence, the  prevalence  of  osteoarthritis  
of  knee  in  urban  area  is  due   to  lack  of  healthy  
and  nutritional  diet,  lack  of  adequate  exercise and  
physical  activity  and  more  sedentary  lifestyle. A  
study  conducted  in  2013  which  included  43  subjects  
suffering  from  osteoarthritis  and they concluded  that  
score  of  LEFI  was  46.33 %18 . where  as  in  our  study  it  
was  found  that  urban  population  of  age  50 -56  years  
gave  score  of  43.86 %.  It  was  noted  that  common  
components  of  LEFI  such  as  squatting  and  prolonged  
sitting, Performing  light  and  heavy  activities  in  and  
around  home  showed  similar  significance. Population  
based  study  was  conducted  in  Chuncheon, Korea  
in  2010  on  resident  over  50  years  of  age with  
sample  size  504. Subjects  completed  an  interview  
based  on  a  standardized  questionnaire  and  clinical  
evaluation . Using  Kellgren  And  Lawrence  grade > 2  
having  radiographic OA  and  symptomatic  OA  they  
found  result  as  prevalence  of  radiographic  knee 
OA  And  symptomatic  knee  OA  were  37.3 %  and  
24.2%19. where as  in  our  study  an  ACR  grade  was  
used  which  stated  that  grade >3/6  gives  a  result  of  
symptomatic  osteoarthritis  of  knee.  According  to  that   
the  prevalence  of  OA of  knee  in  urban  population  of  
Belagavi  was  found  to  be  71%  and  that  of  the  rural  

population of  Belagavi  was  83%.  According  to  ACR  
it  shows  clinical   features  of   osteoarthritis  of  knee  
and    confirmed  the   clinical  diagnosis of   osteoarthritis  
of knee.  To conclude that the present study has high 
morbidity of OA among postmenopausal females  in  the  
rural  areas  of  Belagavi which require strengthening of 
health care services both community and hospital based 
program need to be developed to provide facilities in the 
form of early awareness, early diagnosis, counselling, 
diet control, correction of anaemia,  regular exercises  
and physiotherapy in addition to treatment. 

CONCLUSION

From the present study we can conclude that the  
prevalence  of  Osteoarthrits  is  more  in  the  Rural  
areas  of  Belagavi  than  that  in  the  Urban  areas.

Source of Funding:- Self

Conflict of Interest:- Nil

REFERENCES

1. Joshi J,  Kotwal. “Essesntial  of  Orthopaedics  and  
applied  Physiotherapy”.  2nd  Edition.

2. J,  Maheshwari  Essential  orthopaedics”  4th

Edition.

3. Linn S,  Murtaugh B,  Casey E (May 2012). 
“Role  of  sex  hormones  in  the  development  of  
osteoarthritis”. PM&R (5 Suppl): S169-73.

4. Haq SA.  Osteoarthritis  of  knees  in  the  
COPCORD  world.  International  journal  of  
Rheumatic  Disease. 2011;14: 122-129.

5. Menopause  Time  For  A  Change  National  
Institute  Of  Health  US  Department  of  Health  
and  Human  services.

6. Roman-Blas JA,  Castaneda S et al  Osteoarthritis  
associated  with  estrogen  deficiency  Arthritis  
reasearch  and  therapy  2009,  11:249

7. “What  are  the  symptoms  of  menopause?”.  
Eunice  Kennedy  Shriver  National  Institute  of  
Child  Health  and  Human  development.  2013-06-
28.  Retrieved  8  March  2015.

8. Harlow,  SD; Gass, M; Hall, JE; Lobo, R; Maki, P; 
Rebar, RW; Sherman, S; Sluss, PM; de Villiers, TJ 
(2012).” Executive  summary  of  the  Stages  of  
Reproductive  aging  workshop  +10: addressing  
the  unfinished  agenda  of  staging  reproductive  



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      10                 

aging”. Fertility  and Sterility  97 (4): 398-406.

9. Sheikh S,  Khanam  A  “Osteoarthritis  in  
postmenopausal  women  world  journal  of  
pharmaceutical  science”.

10. Sharma L , Lou c. Et al  “The  mechanism  of  effects  
of  obesity  in  knee Osteoarthritis”.  Arthritis  and  
Rheumatism.  Vol.43,No3, March  2000, pp568-
575.

11. Altman, R, et al.: Arthritis Rheum 29:1039, 1986.

12. Singh JA,  Luo R, Landon GC, Suarez-Almazor M. 
Reliability and clinically important improvement 
thresholds for osteoarthritis pain and function 
scales: a multicentre study. J Rheumatol. 2014 
Mar;41(3):509-15. doi: 10.3899/jrheum.130609.

13. Binkley JM, Stratford PW, Lott SA, Riddle DL.  
The Lower Extremity Functional Scale (LEFS): 
scale  development, measurement properties, and 
clinical application. North Americ an Orthopaedic 
Rehabilitation  Research Network. Phys Ther  1999 
Apr;79(4):371-83. 

14. Nadkar  MY  et al. Relationship   between   
osteoarthritis  of  knee  and  menopause  The  
Journal  of  the  association  of  physicians  of  
India.[1999, 47(12):1161-1163]. 

15. Sharma L, Lou C, Dunlop DD. The mechanism 

of the effect of obesity in knee osteoarthritis: 
the mediating role of malalignment. Arthritis & 
Rheumatism. 2000 Mar 1;43(3):568-75.

16. Ajit NE, Nandish B, Fernandes RJ, Roga G, 
Kasthuri A, Shanbhag D, Goud BR. Prevalence 
of knee osteoarthritis in rural areas of Bangalore 
urban district. Internet Journal of Rheumatology 
and Clinical Immunology. 2014 Jan 6;1(S1).

17. Salve H, Gupta V, Palanivel C, Yadav K, Singh 
B. Prevalence of knee osteoarthritis amongst 
perimenopausal women in an urban resettlement 
colony in South Delhi. Indian journal of public 
health. 2010 Jul 1;54(3):155.

18. Sheikh SI, Khanam A. Osteoarthritis 
In Postmenopausal Women. Journal of 
Pharmaceutical..

19. Kim I, Kim HA, Seo YI, Song YW, Jeong JY, 
Kim DH. The prevalence of knee osteoarthritis in 
elderly community residents in Korea. Journal of 
Korean medical science. 2010 Feb 1;25(2):293-8.



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      10                 

Association between Endurance Testing for Global Stabilizers 
and Bobath Reposition Sense Test: A Cross Sectional Study

Hari M1, Suchit S Shetty2

1Senior Physiotherapist, Fortis Healthcare Limited, Vadapalani, Chennai, India, 2MPT, 
Department of Neuro Physiotherapy, KLE University Institute of Physiotherapy, Belagavi, India

ABSTRACT

Study Design: A cross sectional study.

Objective: To find association between endurance testing for global stabilizers and Bobath reposition sense 
test.

Background: The human movement system is well orchested system of inter related and interdependent 
components of close related kinetic link model enabling  for efficient and smooth functioning of coordinated 
controlled movements. Alteration in joint arthrokinematics, muscular balance and neuromuscular control 
affect functioning of their entire kinetic chain. Yet there are no enough evidences to prove the correlation 
between them.

Method: Total 30 healthy college going adults between the age group of 18-30 years were recruited using 
convenience sampling in the study after explaining the purpose of the study and signing the informed 
consent. Participants were excluded if they had any signs for low back pain, nerve root compression, 
and severe instability in spine, severe spinal deformity or operated for spinal surgeries. Baseline data was 
collected and all the participants were subjected to the standardized method of tests and Bobath reposition 
sense test for data collection to find their association.

Results: Statistical analysis was done using based on test of normality a non-parametric correlation 
coefficient of independent and dependent variable were found using spearmen rho test. There was a 
significant correlation between trunk flexion endurance test and trunk extension endurance test (r =0.431, 
n =30, p < 0.05) and there was no correlation between trunk flexion endurance test and Bobath reposition 
sense test (r =0.056, n =30, p < 0.05) , and trunk extension endurance test and Bobath reposition sense (r 
=0.048, n =30, p < 0.05)

Conclusion: The present cross sectional study concludes that there is correlation between trunk flexion 
endurance test and trunk extension endurance test but, there is no correlation between trunk flexion 
endurance test, trunk extension endurance test and bobath reposition sense.

Keywords: Low back pain, Trunk flexion endurance, Trunk extension endurance, Bobath reposition sense 
test, Muscle endurance
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INTRODUCTION

Low back pain (LBP) is a common problem that 
most people experience at some point in their lifetime, 

a price mankind has to pay for their upright postures 1,2. 
It is not a life threatening condition, but it constitutes 
a major public health problem all over the world 1,3. 
Globally, the yearly prevalence varies from 5% to 
as high as 65% and lifetime prevalence from 35% to 
80%2. In India, occurrence of low back pain is also 
alarming nearly 60% of the population has significant 
back pain1. Low back pain can affect all age groups and 
both genders. Many people have their 1st episodes of 
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low back pain in their late teens or early twenties and the 
episode frequently reoccur throughout adult life, leading 
to a chronic condition2.

Core stabilizers mainly includes local and global 
muscles, among which global muscle helps to generate 
movement and also supports in performing demanding 
physical tasks by stabilizing the trunk  through  
controlling spinal proprioception  and co-contraction of 
spinal muscles4,5.

Motor deficient due to muscle fatigue of global 
muscles are the main reason for low back pain6, 7. Loss of 
proprioception found at midrange active movements are 
mostly due to abnormal afferent information emanating 
from muscle receptors as they provide information 
regarding position and movement of peripheral joints8. 

Structure in the lumbar spine such as (supra spinous, 
inter spinous and ligametum flavum), intervertebral 
discs, facet joints and inter spinous muscles all have 
mechanical afferents that can influence proprioception. 
But scientists had mentioned that posterior annulus and 
posterior long ligament are contributors of proprioceptive 
control which may be affected by surgical procedure 
around the lumbar spine such as disc replacement, which 
indirectly affects the normal kinematics of the spine due 
to disruption of the above mentioned structures9, 10.

Conservative conditions with altered muscle 
activation due to damage experienced by adjacent 
ligament and facet joint capsule may also be the cause 
of pain leading to loss of proprioception10,11. Thus there 
is alteration in joint arthrokinematics, muscular balance 
and neuromuscular control affect functioning of their 
entire kinetic chain12,13. Yet there is dearth in literature 
showing association between them.

METHOD

Source of Data: The data was collected from 
Outpatient department (OPD) of primary health care 
centre.

Study Design: Cross Sectional Study

Sampling design and sampling allocation:  
Probability sampling, convenience sampling

PROCEDURE 

An ethical clearance was obtained from the 
institutional ethical committee, the purpose of the 

study was explained and a written informed consent 
was obtained from all patients recruited in the study. 
The total of 30 healthy, non exercising, college going 
adults (15 males and 15 females) of age group 18-30 
years who were able to follow commands and willing to 
participate in the study were recruited .The Participants 
were excluded if they had any signs for low back pain, 
nerve root compression, and severe instability in spine, 
severe spinal deformity or operated for spinal surgeries. 
Baseline data was collected and all the participants were 
subjected to two standardized method of testing global 
stabilizers (trunk flexion and trunk extension endurance 
tests) and Bobath reposition sense test (BRPS) are as 
follows:

Test no. 1: Trunk Flexion Endurance test (TFET) 

Anatomical landmark: Posterior iliac crest 

Position of the subject: The endurance of the global 
abdominal muscles was measured. In particular, the 
subjects were asked to sit in long sitting at first and see 
to it that their posterior iliac crest is at the end of the 
couch, with chin tucked in position and with arms cross 
flexed holding shoulder on the either sides. A normal 
tilt table belt strap was used to stabilize the mid-thigh to 
secure their legs on the table. A junior physiotherapist 
was delegated to secure at the calf level of the subject 
firmly. 

Procedure: The subjects were instructed to lie 
supine by holding trunk outside the couch and to 
hold this horizontal posture for a maximum of 240 
seconds. During the test, maintenance of performance 
was inspected visually. The test was terminated when 
the subject could not maintain the same position. The 
recorded time for the test was used for further analysis. 
Verbal instructions on correct positioning were provided 
only at the start of the test.

Test no. 2: Trunk Extension Endurance test (TEET) 

 Anatomical landmark: Anterior iliac crest

Position of the subject: The subjects were asked to 
be in prone lying position in such a way that anterior 
iliac crests were positioned at the edge of the couch and 
proper support with the stand was given to the trunk to 
avoid exertion or activation of trunk extensors .Tilt table 
belt was used to stabilize the mid-thigh of the subjects, 
and their calves were held by the therapist. 
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Procedure: In particular, the participants maintained 
a horizontal position by  arm cross flexed on each other 
by holding shoulder on either side for as long as possible 
for a maximum of 240 seconds with no rotation or lateral 
shifting. The test was terminated when the upper trunk 
dropped below the horizontal. The recorded time for the 
test was used for further analysis. Tests for evaluating 
trunk muscle endurance were performed twice and rest 
of at least 24 hrs was given before performing retest. 

Test no. 3: Bobath reposition sense test (BRPS) 

Anatomical position: C7

Position of the subject: The subjects were asked 
to sit on bobath ball (gymnastic ball-the diameter of 
the ball was 0.65m. However for subjects shorter than 
0.60m a ball 0.55m in diameter is used) eyes closed, 
chin tucked in, arms cross flexed holding shoulder on 
either sides with large base of support to avoid contact 
between elbow and thigh during the procedure, with 
shoes off and were asked to lock the ball with their ankle 
and foot and prevent movement of the ball throughout 
experiment. Each subject were allowed to move into 
as much flexion as they can, keeping their sacrum in 
contact with the ball.  

Procedure: The subject maintained at that position, 
a reference marking was done with the help of non-
elastic measuring tape measured from C7 as a reference 

point to a mid-point marked over the wall or chart paper 
placed vertically behind the subject. They were asked 
to flex and return back to the starting position with eyes 
closed as much as 7 repetitions. After the completion 
of 7 repetitions a pre-determined mid-range flexion 
was instructed by the physiotherapist tactile stimulation 
followed by oral command. Again the subject was 
instructed to retain the above mentioned position within 
7 trials with eyes closed. Then similar measurements 
was taken as C7 as the reference point.

FINDINGS

Statistical software SPSS-16 version (Statically 
package for social science) was used for data analysis. 
Descriptive statistics were analyzed to test for normality 
of independent and dependent variables and also to 
find their central tendency. Based on test of normality 
a nonparametric correlation coefficient of independent 
and dependent variables were found using spearman 
rho.(table no 1)

The result of the current study shows that there is a 
significant correlation between trunk flexion endurance 
test and trunk extension endurance test(r =0.431, n =30, 
p< 0.05). There is no correlation between trunk flexion 
endurance test and Bobath reposition sense test(r =0.056, 
n =30, p< 0.05) . Similarly, there is correlation between 
trunk extension endurance test and Bobath reposition 
sense test(r =0.048, n =30, p< 0.05).

TABLE NO 1: CORRELATION BETWEEN BMI, TFET, TEET AND BRPS.

Spherman rho

Body Mass Index 
(Kilogram/Meter 
Square)

Trunk Flexion 
Endurance test 
in (Seconds)

Trunk Extension 
Endurance Test 
in (Seconds)

Bobath 
Reposition 
Sense test 
(Meters)

Body Mass Index 
Kilogram/Meter Square

Correlation 
Coefficient 1.000 .370* .196 .064

Sig. (2-tailed) . .044 .301 .739
N 30 30 30 30

Trunk Flexion Endurance 
test in Seconds

Correlation 
Coefficient .370* 1.000 .431* .056

Sig. (2-tailed) .044 . .018 .771
N 30 30 30 30

Trunk Extension 
Endurance Test in 
Seconds

Correlation 
Coefficient .196 .431* 1.000 .048

Sig. (2-tailed) .301 .018 . .802
N 30 30 30 30

Bobath Reposition Sense 
test Meters

Correlation 
Coefficient .064 .056 .048 1.000

Sig. (2-tailed) .739 .771 .802 .
N 30 30 30 30

*. Correlation is significant at the 0.05 level (2-tailed).
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DISCUSSION

The present study aimed to find the association 
between global stabilizers and bobath reposition sense 
test. The tests used to evaluate the endurance were high 
reliable, safe and reproducible and were easy to perform, 
with no need for special equipment14. The standard tests 
for global stabilizers and bobath reposition sense test 
were administered in college going healthy adults with 
the age group of 18-30 years.  Similar to the current 
study, TFET and TEET were used in a previous study 
which was administered on college aged individuals. 
The technique used to assess TEET was similar but the 
position used for TFET was disparate by positioning the 
participants in prone lying, supporting the body till PSIS. 
This proves that global stabilizers of flexor aspects were 
exclusively recruited15.

Other test utilized in the current study was BRPS, 
which was performed by the subjects, sitting on the 
Bobath ball which helped them to stabilize the spine 
and recruit global stabilizers. Also it helped to reduce 
weight-bearing force on the lower leg/hip and thus, 
more specifically testing the low back 16. Whereas in 
the previous literature, wooden stool was used instead 
of Bobath ball which did not provide the above effects 
17.The present study proved that there was significant 
correlation between TFET and TEET which means that 
there was no difference between two tests. This could 
be due to equal activation of global stabilizer during 
the tests. A cross sectional study was done to evaluate 
the relationship between lumbar muscle strength and 
proprioception after fatigue in men with chronic low back 
pain and it showed that the fatigue level had no influence 
on the extensor group of the healthy individual’s18 

which was present in the flexor group. Contradicting 
to this, in the present study the subjects recruited were 
healthy adults and hence showed association between 
the global stabilizers. Literature review had shown 
that the individuals were given 5 min of rest period 
between TFET and TEET along with the warm up 
session prior to the commencement of the test15. The 
individual in the current study were given sufficient rest 
period of 24hrs which helped them specifically recruit 
their global stabilizers without fatigue which could be 
another reason for correlation between them. Also the 
participants were deprived of warm up sessions which 
would be a volunteer bias in the performance. Hence, the 
present study had tried to rule out positions, equipments 
and technique that would interfere with the results.

Proprioception is the key component to determine the 
effectiveness of controlled strategy such as repositioning 
through force generation of muscles around the lumbar 
spine3. Reduced force production capability in muscles 
due to muscle fatigue may contribute to decreased joint 
stability as a result of impaired joint proprioception9. 
Proprioception feedbacks from muscle spinal spindles 
are considered to be important in control of muscle 
activity because of the thixotropic nature. Altered Para 
spinal muscle spindles and central processing were said 
to be the cause of altered repositioning sense19.The 
current study showed that there was no association 
between endurance tests of global stabilizers and BRPS 
which could be due to the effect of the sitting posture 
and the moving bobath surface. Since the participants 
in the present study were non exercising individuals 
which may lead to poor muscle endurance which causes 
inhibition in particular muscle activation, thus creating 
abnormal movement of the pelvis and spine leading to 
further deteriorating in proprioception. 

Studies have proved that trunk has an influence on 
spinal reposition sense during trunk position, motion and 
loading. Thus, trunk reposition sense may be altered in 
flexion and twisting functional task. However there are 
many studies which investigate the reposition sense of 
trunk angle had fail to find direct evidences on reposition 
sense of lumbar spine in particular19.

The limitations of the study were a smaller 
sample size so the extrapolation of results cannot 
be generalized to normal population. Yet TFET and 
TEET had correlation but its testing procedure was 
found to be different in various standardized literature. 
The tests used in the study are cost effective and can 
be implemented on the patients in the clinical setup 
without any advance equipments. Along with the 
diagnostic properties, the following tests can also be 
used in the therapeutic sessions to improve the muscle 
endurance and proprioception. The future studies using 
the Electromyography interpretation in the assessing the 
recruitment of the global stabilizers can be undertaken 
along with standardization with reference to age can be 
conducted. Comparison with sports specific individuals 
with respect to their sporting events are to be found 
especially in overhead dominant athletes. 

CONCLUSION 

The present cross sectional study concluded that 
there was a significant correlation between the TFET 
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and TEET due to equal activation of global stabilizers 
and no association between the global stabilizers and 
BRPS which was due difference in the recruitment 
pattern and the proprioception of the joint.

Conflict of Interest: None

Source of Support: Self

REFERENCES

1. Koley S, Likhi N. No relationship between low back 
pain and hamstring flexibility. Anthropologist. 2011 
Apr 1;13(2):117-20.

2. Jenkins H. Classification of low back pain. 
Australasian Chiropractic & Osteopathy. 2002 
Nov;10(2):91.

3. Maniadakis N, Gray A. The economic burden of 
back pain in the UK. Pain. 2000 Jan 1;84(1):95-
103.

4. Kibler W.B., Press J., Sciasscia A. The role of core 
stability in athletic function.Sports Medicine. 2006; 
36(3): 189-198.

5. Hicks, G., J.M. Fritz, and A. Delinto. Preliminary 
development of a clinical prediction rule for 
determining which patients with low back pain will 
respond to a stabilization exercise program. Arch. 
Phys. Med. Rehabil. 86:1753Y1762, 2005.

6. Comerford MJ, Mottram SL. Movement and 
stability dysfunction–contemporary developments. 
Manual therapy. 2001 Feb 28;6(1):15-26.

7. Mannion AF, Taimela S, Müntener M, Dvorak J. 
Active therapy for chronic low back pain: part 1. 
Effects on back muscle activation, fatigability, and 
strength. Spine. 2001 Apr 15;26(8):897-908.

8. Macedo LG, Latimer J, Maher CG, Hodges PW, 
Nicholas M, Tonkin L, McAuley JH, Stafford 
R. Motor control or graded activity exercises for 
chronic low back pain? A randomised controlled 
trial. BMC musculoskeletal disorders. 2008 May 
5;9(1):65.

9. Petersen CM, Zimmermann CL, Cope S, Bulow ME, 
Ewers-Panveno E. A new measurement method for 
spine reposition sense.Journal of neuroengineering 

and rehabilitation. 2008 Mar 26;5(1):1.

10. Kaya D. Proprioception: The Forgotten Sixth 
Sense.

11. Gandevia SC, Burke D. Does the nervous system 
depend on kinesthetic information to control natural 
limb movements?.Behavioral and Brain Sciences. 
1992 Dec 1;15(04):614-32.

12. Prentice WE, Kaminski TW. Rehabilitation 
techniques for sports medicine and athletic training. 
New York:: McGraw-hill; 2004 Jan.

13. McMullen J, Uhl TL. A kinetic chain approach for 
shoulder rehabilitation. Journal of athletic training. 
2000 Jul;35(3):329.

14. Ito T, Shirado O, Suzuki H, Takahashi M, Kaneda 
K, Strax TE. Lumbar trunk muscle endurance 
testing: an inexpensive alternative to a machine 
for evaluation. Archives of physical medicine and 
rehabilitation. 1996 Jan 31;77(1):75-9.

15. Reiman, Michael P., et al. “Comparison of different 
trunk endurance testing methods in college‐aged 
individuals.” International journal of sports physical 
therapy 7.5 (2012): 533.  

16. Tidstrand J, Horneij E. Inter-rater reliability of three 
standardized functional tests in patients with low 
back pain. BMC musculoskeletal disorders. 2009 
Jun 2;10(1):1.

17. Petersen CM, Rundquist PJ. Validation of spinal 
motion with the spine reposition sense device. 
Journal of neuroengineering and rehabilitation. 
2009 Apr 22;6(1):1.

18. Yilmaz B, Yasar E, Taskaynatan MA, Goktepe 
AS, Yazicioglu K, Mohur H. Relationship between 
lumbar muscle strength and proprioception after 
fatigue in men with chronic low back pain/Kronik 
bel agrili erkeklerde bitkinlik sonrasi lomber kas 
gucu ve propriyosepsiyon arasindaki iliski. Turkish 
Journal of Rheumatology. 2010 Jun 1;25(2):68-72.

19. Wilson SE, Granata KP. Reposition sense of lumbar 
curvature with flexed and asymmetric lifting 
postures. Spine. 2003 Mar 1;28(5):513.



17     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

A Study to Find the Effectiveness of Active Release Technique 
and Conventional Physiotherapy in the Management 

of Upper Cross Syndrome

 Sneha Joshi1, Namrata Srivastava2

 1HOD, 2Assistant Professor, Department of Physiotherapy Career College, Bhopal

ABSTRACT

Objective: This study is aimed to find effectiveness of  active release technique and conventional 
physiotherapy in the management of upper cross syndrome.

Study Design: Experimental study design

Subjects: 20 patients between the age group of 16years -60 years with significant upper cross syndrome as 
per the inclusion and exclusion criterion were selected for the study.

Procedure: Using random sampling method  twenty subjects were divided into 2 equal groups with 10 
patients each. Both the groups were given conventional physiotherapy which included IFT, stretching and 
strengthening exercises  as a baseline treatment. Along with conventional physiotherapy the experimental 
group received Active release technique, 3 sets of 10 repetitions per session  for 4 days per week  whereas 
the control group received only the conventional physical therapy. The study duration was of  3weeks. 
Evaluation was done before starting the treatment and then after 3 weeks.

Outcomes were evaluated using SPADI and MMT.

Result: The data were analyzed using paired and independent ‘t’ test at 5% level of significance. The group 
receiving  ART along with conventional physiotherapy (Group A) showed significant  reductions in pain and 
other symptoms with an improvement in quality of life t=-32.58,p=<0.000 for spadi scores. Similarly group 
A also showed significant improvement for MMT scores also.

Conclusion: Even though there was reduction of pain and improvement in activities of daily living in both 
the groups the results supported the efficacy of Active Release Technique for the patients of Upper Cross 
Syndrome. more than conventional physiotherapy alone.

Keywords- Active release technique, upper cross syndrome

INTRODUCTION

Upper cross syndrome(UCS) also referred to as 
proximal or shoulder girdle crossed syndrome was first 
introduced by Dr. Vladmir Janda. UCS is defined as 
tightness of upper Trapezius, pectoralis major, levator 
scapulae and weakness of rhomboidus, serratus ant, 
middle and lower trapezius and deep neck flexors 
especially the scalene muscles 1,2

6-48% of adults have pain in neck and upper 
limbs. There is a reduction in proprioception for neck 
movements of persons over 45 years of age group, so 

age related changes may contribute to forward head 
posture even in absence of pain.3,4,5

The primary cause of upper crossed syndrome is 
chronic postural stress to the upper body. Most tasks 
we perform require us to work down and in front of 
ourselves, causing us to flex the upper spine, protract the 
head, the shoulder girdles and medially rotate the arms, 
for example working at keyboard, using a smart phone, 
reading a book, in lap, attending a baby.6,7

Due to repetitive effort and prolonged postural 
stress, muscles get tightened which leads to muscle 
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weakness. The other soft tissues may also be drawn 
tightly. As a result of weak and tight tissues, the internal 
forces acting on the tissues rise.  Friction, pressure and  
tension are present and if one of these factors is high 
enough, an acute injury and inflammation can result 
even without external forces being applied. This results 
in decreased circulation. If pressure is applied over one 
of the vulnerable low pressure lymphatic channels the 
result is oedema. External forces in the form of constant 
pressure or tension injury may also cause decreased 
circulation or oedema.8

The syndrome can cause a multitude of dysfunctions 
within the body including headaches, early degeneration 
of cervical spine and loss of cervical curve. UCS can 
cause an abnormal kyphotic thoracic spine and altered 
biomechanics of glenohumeral joint which may lead to 
loss of cervical curve and degeneration of cervical spine. 
The alterations in function of musculature, in  people 
with UCS, often cause these individuals to develop 
chronic headaches.7.

The muscles that are chronically contracted and 
shortened end up becoming overly facilitated and tight 
while the muscles that are chronically lengthened end 
up becoming inhibited and weaker. Upper crossed 
syndrome often results in opposing  muscle  groups that 
are described as locked short and locked long, neither 
of which are strong and efficient in their contraction 
capability. 9,10

The most obvious sign of Upper Crossed Syndrome 
is the characteristic postural dysfunction of protracted 
scapulae, medially rotated humerus, hyper kyphotic 
upper thoracic spine and anteriorly held head. which 
is created by hyperlordosis or even  kyphosis of lower 
cervical spine, hyperlordosis of upper cervical spine 
and head, and anterior translation of head on the atlas.2,7. 
Effeciency of breathing may also be compromised 
because the postural collapse forward into thoracic 
flexion makes it more difficult to open the thoracic 
cavity and fill the lungs with air. If left unresolved 
for a long period of time tension headaches can also 
accompany the condition. 16

Janda identified 2 groups of muscles based on 
phylogenetic development. Functionally muscles are 
classified as “tonic” or “phasic”. The tonic system consists 
of flexors and include pectoralis major, upper trapezius, 
levator scapulae, scalene. Sternocleidomastoid, upper 

limb flexors9. The phasic system consists of extensors 
and include serratus anterior, rhomboids, lower  
trapezius,  deep neck flexors, upper limb extensors The 
tonic system muscles are prone to tightness or shortness 
and phasic muscle system are prone to weakness or 
inhibition.7

The most common assessment tool is static 
postural assessment, which will reveal the characteristic 
protracted scapula, medially rotated humerus, hyper 
kyphotic upper thoracic spine and anterior head 
carraige1,11. According to Kapanji for every inch of 
forward head posture  the weight of head on spine is 
increased by additional 10 pounds.

Postural reeducation and postural correction 14 was 
achieved through inoffice repetitive repositioning of 
patient and home exercises. Postural exercises included 
Brueggers position and postural realization exercise. 
Stretchings were given to tight muscles such as SCM, 
upper trapezius, levator scapulae, pectoralis major. 
The stretches include sitting chair stretch, Brueggers 
stretch,Wall angles stretch, Doorway stretches. 
Andersons and colleagues demonstrated that 2 minutes 
per day 5 days per week of standing lateral raise exercise 
with elastic tubing reduced the shoulder pain and 
headaches in office workers3,4,5

Shoulder pain and disability index (SPADI) and 
MMT8 were used to evaluate the effectiveness of the 
therapy. SPADI consists of 13 items that assess 2 
domains, 5 item subscale which measures pain and 8 
item subscale that measures disability..A  mean of the 
2 subscales is given out of a score of 100, the higher the 
score the greater is the impairement.   

JANDA approach  to treatment of musculosketal pain follow several steps.-normalize the 

periphery , restore muscle balance increase afferent input to facilitate reflexive stabilization and 

increased endurance in coordinated movement pattern21

METHODOLOGY

a) Study Design: Experimental Study Design

b) Sampling: Simple Random sampling 

c) Study Center: Career Institute of Medical 
Sciences

d) Sample Size: 20 upper cross syndrome patients 
between 16-60 yrs of age group  participated in the 
study. They were randomly divided into 2 groups; 
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Group A (Experimental) and Group B(Control) with 
each group having 10  subjects.

e) Source of Data: Department of physiotherapy,  
Career College

f) Sampling Criteria 

• Inclusion criteria- 

Ø Both male and female patients between  16-60 
years

Ø Pain diagnostic of upper cross syndrome

Ø Not participating in any physical rehab 
program.

Ø Positive diagnostic tests for diagnosis for  
pectoralis major,  levator  scapulae ,trapezius, serratus 
anterior 

Ø Jandas Cervical flexion test

• Exclusion criteria- 

Ø Cervical Surgeries

Ø Subjects taking analgesics or muscle relaxants

Ø Thoracic scoliocis

Ø Rotator Cuff Tear

Ø Pregnancy

g) Materials & Apparatus Required 

Ø Couch

Ø Chair

Ø IFT

h) Procedure 

The aim of the study and procedure were explained 
to all the patients and informed consent was taken.  
The selected subjects were randomly divided into two 
groups:

Group A- Experimental Group and Group B- 
Control group

• Experimental Group- 

Subjects received   IFT  followed  by ART of 
muscles involved in UCS. This was followed by muscle 
stretching and strengthening  exercises

• Control Group-

 Subjects received IFT followed by muscle stretching 
and strengthening  exercise. ART was not given.

Methods of Application of Treatment

Ø IFT   -Subjects received IFT at 4000 hz  and at 

an AMF of 100 hz. for 15 min .for 4 days per week , for a 
period of 3 wk intervention .The electrodes were placed  
posteriorly between upper trapezius and lateral border of 
scapula.

ACTIVE RELEASE TECHNIQUE

ART level 4 was given to the subjects. It starts from 
commanding the patients to actively contract the muscle. 
The therapist made firm contact over the adhesions. The 
patient then lengthen the muscle with slow and steady 
motion ,while the therapist maintains pressure over 
the muscles. In this study ART was given to pectoralis 
major minor ,Trapezius , Levator Scapulae and SCM

ART in trapezius –The patient is in sitting position  
and  therapist is standing behind the patient. with thumbs 
of both the hands on trapezius muscle.

Method-The patient moves the head in side flexion  
while therapist makes firm pressure over the muscle.

ART in pectoralis major-The patient lying supine 
on the couch and therapist standing behind him

The hand of therapist is used to keep patients arm in 
shoulder flexion and rotation .The other hand palpates 
pect. Major muscle.

Method-The patient is asked to slowly rotate the 
arm while making firm pressure on pectoralis major 
towards the sternum with the other hand

ART in pectoralis minor- The  patient lying supine 
on the couch and therapist standing behind him. The 
therapist finger tips are brought under the tendon of 
pectoralis with shoulder adduction and protraction.

Method-The patient retracts and abduct the shoulder 
with forearm flexion. 

ART in levator Scapulae-.The patient is prone 
with hands beside him .  and therapist standing behind 
him. The therapist hand is placed on levator attatchment 
on superior angle of scapulae. 

Method-By giving pressure from elbow the patient 
is asked to rotate the head fully to treatment side.

ART in Sternocleidomastoid- The   patient lying 
supine on the couch and therapist standing behind him 
supporting patients head and neck with both the hands.

Method-The patients head is moved from 
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neutral position to flexion, ipsilateral sideflexion and 
contralateral rotation by giving pressure along the length 
of the muscle by placing it between index and middle 
finger

i) Treatment Session 

The treatment was given as 3 sets of 10 repetitions 
for 4 days a week for 3 week

Ø STRETCHING EXERCISES- Stretching 
exercises were given to trapezius, levator Scapulae, 
Sternocleidomastoid,  pectoralis major, pectoralis 
minor. A series of 10 strechings per session and held for 
5 to 10 secs given for 4 days per week for a period of 3 
wk intervention.

Ø STRENGTHING EXERCISES- These 
exercises were given to deep neck flexors, serratus 
anterior and rhomboids. A series of 10 stretchings per 
session and held for 5 to 10 secs  given for 4 days per 
week for a period of 3 wk intervention.

Ø POSTURAL REEDUCATION AND 
POSTURAL CORRECTION- Repetitive 
repositioning of patient and home exercise program. 
Brueggers position of external arm rotation, shoulder 
abduction and rertraction of scapula  is given. Postural 
realization exercise  is  given in which the patient is 
made to stand against a wall such that shoulder blades 
and buttocks are in contact with the wall. Then patient 
is instructed to retract their head and neck until posterior 
occiput contacts hold for 10 sec.

Outcome measures/ Dependent Variables  

Shoulder pain and disability index(SPADI)

Manual Muscle Testing(MMT)

l) Data Collection:

Data was collected under similar conditions for 
each subject. Data was collected in data collection form  
along with other details of the patient. 2 readings were 
taken as pre and post scores at 3weeks.

STATISTICAL ANALYSIS

Suitable statistical analysis test was used in order 
to verify the investigation of the study. Statistics 
was performed using the software package SPSS17. 
The characteristics of the data are presided through 
tables. Pre and post test scores of SPADI  and MMT 
were analyzed using paired t test within the group. 
Independent t- test was used to find out any significant 
difference between Groups A and B. Significant level 
was defined at p< 0.05

RESULT

A sample of 20 patients using random sampling 
method was divided into 2 equal groups with 10 
patients each. Both the groups were given conventional 
physiotherapy as a baseline treatment. Along with 
conventional physiotherapy the experimental group 
received ART also. The study was performed for 3 
weeks. Evaluation was done before starting the treatment 
and then after 3 weeks. Outcomes were evaluated using 
SPADI and MMT.

Table No 1: Comparison between the Pre test and Post test scores between the groups using SPADI  
scores

MEAN SD t p

PAIN
EXP 26.2 1.475 -12.075 0.000

CONTROL 35.2 1.932

DISABILITY
EXP 23.45 1.413 -14.511 0.000

CONTROL 33.12 1.792

TOTAL
EXP 38.19 1.463 -32.58 0.000

CONTROL 52.55 1.672
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Table No 2: Comparison between the Pre test and Post test scores between the groups using MMT 
scores 

MUSCLE MEAN SD t p

P E C T O R A L I S 

MAJOR

EXP 6.8 1.13 2.58 0.02

CONTROL 5.9 0.31

P E C T O R A L I S 

MINOR

EXP 6.6 0.96 2.33 0.02

CONTROL 5.9 0.31

TRAPEZIUS EXP 6.6 0.96 2.753 0.02

CONTROL 5.8 0.42

SCM
EXP 6.7 0.94 3.250 0.01

CONTROL 5.8 0.42

L E V A T O R 

SCAPULAE

EXP 6.4 0.84 2.862 0.01

CONTROL 5.5 0.52

CERVICAL FLEXOR
EXP 6.5 1.08 2.212 0.03

CONTROL 5.6 0.516

S E R R A T U S 

ANTERIOR

EXP 6.4 0.84 2.862 0.01

CONTROL 5.5 0.52

RHOMBOIDES
EXP 6.5 0.84 2.449 0,03

CONTROL 5.7 0.48

CONCLUSIONS

The data were analyzed using paired and 
independent ‘t’test at 5% level of significance. The 
group A which  received ART in addition to IFT 
,muscle stretching and strengthening showed a greater 
improvement  both in pain levels and disability as is 
evident by the t values.The control gp which received 
IFT,muscle stretching and strengthning but not ART 
also showed improvement but upto a lesser degree as 
compared to group A. So a combination of ART and 
conventional therapy is more effective in treatment of 
UCS than conventional therapy alone.

DISCUSSIONS 

The changes observed in this study are noteworthy, 
within group showed significant changes in the 
improvement of pain and disability in both groups. 
Inter group analysis revealed significant difference that 
shows group A (Experimental) is better than the other 

on improvement in pain and disability. The addition of 
ART to form this protocol of treatment hypothesizes to 
increase the effectiveness of results as well as decreases 
the time to achieve these results. Upper crossed syndrome 
caused by the dysfunction of lower stabilizing agonist 
muscles of the shoulder lead to an overcompensation of 
upper muscles and antagonist muscles due to repetitive 
stress and increases the chance of postural dysfunction 
and the load of shoulder joint. This increases the tissue 
inflammation of muscles from overactivation and 
tightness. According to  Janda when treating the patients 
with UCS the shortened muscles must be restored before 
embarking on training of weakened muscles. This is 
based on Sherringtons law of Reciprocal Inhibition 
.which states that when one muscle is shortened or 
tightened its opposite muscle relaxes..It states that when 
one set of muscles are activated the opposite muscle 
gp to the activated muscle will be inhibited..Treatment 
using this law can be effective in shortening the anterior 
compartment muscles of torso and allowing for greater 
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activation of posterior compartment muscles of torso.

According to the study of Dr Micheal Leahy 
ART release the chronically tight muscles in order to 
decrease the tissue insult. He has described the single 
loop feedback control mechanism as the process when 
the muscle contraction is greater than desired amt of 
contraction resulting in a overshooting and adhesion. 
These adhesions dampen the production of muscle 
resulting in a longer treatment time. This technique 
utilizes complete shortening of a muscle, applying a 
direct contact to the muscle, and guiding the patient 
through a pattern of movement to completely lengthen 
the muscle. The research showed a decrease in pain 
symptoms and improved muscular balance with exercise 
stretching and use of IFT.
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ABSTRACT

To assess the sensory  threshold and pain threshold in road diggers and controlled group, total  30 individuals 
in which 15 Controlled Group and Road Diggers, Nerve muscle Stimulator was used for bilateral ulnar and 
median nerves. The  vibration perception was assessed using tunning fork of 128Hz and 256Hz, which 
were hit and placed on the patient’s mastoid process again the tunning fork were hit and placed on the ulnar 
styloid process, then  the patient were asked  the difference between the perceptions as comparing to mastoid 
process. 

Result: There was statistical significant difference (p<0.0001) Sensory Threshold, Pain Threshold, between 
road diggers and controlled group for median and ulnar  nerve of both the hands and vibration perception 
was widely affected in road diggers.  

Keywords: Nerve muscle stimulator, Tunning fork, Road Diggers.
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INTRODUCTION/BACKGROUND

Most of the road constructions today require high 
technology machineries with vibratory effect which 
requires manual contact. Many labours work at the road 
side construction and have ample amount of exposure to 
these machines. Hand arm vibration (HAV) is vibration 
transmitted to the hand and arm during the operation of 
hand-held power tools and hand-guided equipment, or 
holding materials being processed by machines. Hand–
arm vibration is commonly experienced by workers who 
regularly use tools such as jackhammers, chainsaws, 
grinders, drills, riveters and impact wrenches. Exposure 
to HAV can result in disrupted circulation in the hand 
and forearm and/or damage to nerves and tendons, 
muscles, bones and joints of the hand and arm. It can 
cause a range of conditions collectively known as hand–
arm vibration syndrome (HAVS).

Previous studies show that there is significant 
damage to the nerves and loss of sensations done on 

vibration exposure workers. Further no such  studies 
have been done on road-diggers who are much more 
exposed to vibratory tools during construction work. As 
a developing country lot of road construction work is 
carried out but no such studies have been done in road 
diggers in India, as for to know hazardous effect of high 
intensity vibratory tools.

OBJECTIVE

1. To assess sensory threshold, Pain threshold 
using nerve muscle stimulator and vibration perception 
using tunning fork, on hands in controlled group and 
road diggers.

2. To compare the sensory threshold, pain 
threshold and vibration perception between road diggers 
and controlled group.

MATERIAL & METHOD
      1. STUDY DESIGN 
TYPE OF STUDY: Experimental study. 
MATERIAL USED FOR STUDY: 
a.  Nerve muscle stimulator
b. Mains cable
c. Pen electrode

DOI Number: 10.5958/0973-5674.2016.00113.1 
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d. Metal  electrode
e. Water
f. Cotton
g. Tuning forks 128Hz  and  256Hz
h. Micropore
i. Linth cloth
DURATION OF STUDY: 3 Months
LOCATION: Road Construction sites.
2 .SAMPLING DESIGN
SAMPLING METHOD: Purposive sampling
SAMPLE POPULATION: 15 Road Diggers
15 Controlled Group
SAMPLE SIZE: 30

SELECTION CRITERIA
INCLUSION CRITERIA:
• Road diggers
• Minimum 5 years of experience with tool
• Minimum 8-9 hours of working per day
• Willing to participate
EXLUSION CRITERIA:
• Cervical myelopathy
• Cervical spondylosis
• Uncontrolled diabetes 
• Peripheral nerve injuries

PROCEDURE

30 subjects were selected in this study, according 
to inclusion criteria, written informed consent was 
taken.30 subjects were divided into two groups A 
(including road digger persons) and group B (including 
Controlled Group).The patient was pre informed about 
the whole procedure. The consent form was read by the 
patient and signed.

For sensory threshold patients were in sitting 
position. Elbow was in 90 degree flexion, with forearm 
supinated, palm facing upwards. Forearm was supported 
by pillows. Diagnostic stimulator was used with active 
pen electrode over index finger for median nerve 
first and then little finger for ulnar nerve and passive 
electrode over the volar aspect of wrist. After the 
placement of electrodes,  the intensity was increased. 
The was patient instructed to report as soon as they 
feel the current. The point where person perceives the 
electric current at his fingers was recorded as sensory 
threshold for that individual.

For the Pain threshold the same procedure was 
repeated but now the intensity was increased to 
maximum intensity and the patient was instructed to 
report as soon as he cannot bear further intensity.[2]

For the vibration perception the 128Hz tuning fork 
was hit and placed on the patient’s mastoid process, 
the patient was then asked to feel the vibration, again 
the tunning fork was hit and placed on the ulnar 
styloid process, now the patient was asked whether the 
perception was same decreased or increased comparing 
to mastoid process. The same procedure was repeated 
for 256Hz tuning fork.[1]

Further, the data collected was analyzed using the 
Unpaired ‘t’ Test.

FINDINGS

Graph 1:

Graph 2:
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Graph 3:

DISCUSSION

15 samples of road diggers were selected among the 
population of age group 30-40 years who are exposed 
to vibratory tools for 9-10 hours a day and with more 
than 5 years of experience. These 15 road diggers were 
compared with 15 normal individuals for comparing 
the sensory threshold, pain threshold, and vibration 
perception .The data was collected using nerve muscle 
stimulator for pain and sensory threshold and tunning 
fork for vibration perception. The collected data was 
statistically analyzed using unpaired‘t’ test.

The tables and graph were interpreted and the 
results showed that the sensory threshold of ulnar and 
median nerve of bilateral hand showed significant 
difference (p=0.0001).also the pain threshold of ulnar 
and median nerve of bilateral hand showed statistical 
difference (p=0.0001).There was also difference in the 
vibration perception that showed 66% of road diggers 
were affected.

Thus the following studies show that the pain 
Threshold, sensory Threshold is increased, and vibration 
perception is decreased in road diggers as compared to 
normal individuals. 

Various studies have been done in individuals using 
vibratory tools for prolonged period of time, which 
showed that there are various neurological symptoms 
on the hands, but no such studies have been done on 
road diggers in India, using nerve muscle stimulator 
for assessing sensations. The study shows that there 
is affection of sensory threshold, pain threshold and 
vibration perception, The probable cause may be 
sympathetic hyperactivity changes in alpha-adrenergic 
receptors mechanism, defiant function of endothelial— 
derived  relaxing factor, nitric oxid involved in abnormal 

vascular tone and vasodilation and increased level of 
cells adhesion molecule SICAM-1 including leucocyte 
adhesion including inflammatory responses.

The daily working habits prolong use of vibratory 
tools, without any protective gloves can cause direct 
effect Example Vibration on the hands. The sustained 
and prolonged use of vibratory tools can lead to 
consequences such as reduced sensations such as pain, 
touch, temperature and pressure.

CONCLUSION 

The study concludes that there is increased sensory 
threshold, pain threshold, and decreased vibratory 
perception in Road Diggers as compared to Controlled 
Group.
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ABSTRACT

Introduction: Volleyball is a complex discipline with high technical, tactical and athletic demands on the 
players, because of which there is a need for the players to specialize early in certain tasks in the game, such 
as spiking or setting. According to studies, shoulder injuries accounts for 8-20% of all volleyball injuries. 
This study aims to compare the effectiveness of sleeper stretch v/s cross-body stretch on dominant shoulder 
IR and HA.

Objective: 1.To determine the effect of sleeper stretch on dominant shoulder internal rotation and horizontal 
adduction. 2.To determine the effect of cross-body stretch on dominant shoulder IR and HA.

Method: Subjects who fulfill the inclusion criteria were assigned into 2 groups. Group A (n=30) performed 
sleeper stretch. Group B (n=30) performed cross-body stretch. The stretch was repeated for 3times, held 
for 30sec with a rest period of 30sec between each stretch for both the groups. Outcome measures included 
evaluation of shoulder IR and HA ROM using a full-circle goniometer.

Result: Paired t-test was done to compare data within groups. The t-value for paired t-test for IR in group A 
was 10.5171, p-value being <0.001; t-value for HA in group A was 11.1946, p-value being <0.001 both of 
which were highly significant. The t-value for paired t-test for IR in group B was 7.46, p-value being <0.00; 
t-value for HA in group B was 7.21, p-value being <0.001, both were highly significant. Unpaired t-test to 
compare data between groups had a t-value for IR 5.43, p-value being <0.001 which was highly significant; 
while that for HA was 2.28, p-value being 0.0262 which was significant.

Conclusion: The study showed that sleeper-stretch is more effective than cross-body stretch in improving 
shoulder IR and HA ROM.

Keywords: Sleeper-stretch, Cross-body stretch, Full circle goniometer.

INTRODUCTION

Volleyball is a complex discipline which places 
high technical, tactical and athletic demands on the 
players, thus players need to specialize early in certain 
tasks in the game, such as spiking or setting. Setting is 
when the ball is hit with the fingertips, the wrist being 
radially deviated, and hyper-extended. The ball when hit 
at the maximum height of a vertical jump, directing the 
hit downwards on the ball so it cannot be returned, is 

spiking. Because of the repetitive load due to overhead 
motions, a range of pathologies can cause shoulder 
pain.1

Shoulder injuries account for 8-20% of all volleyball 
injuries2. An elite athlete performs more than 40,000 
spikes in a season putting them at a higher risk for 
developing shoulder pain, also seen in other overhead 
sports like baseball or tennis1,2.

It is essential to understand normal and abnormal 
mobility adaptations in the healthy throwing shoulder 
in order to identify the shoulder at risk for injury 
and develop appropriate preventive & rehabilitative 
strategies.One area among researchers that has received 
particular attention in volleyball players is the flexibility 
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of posterior shoulder joint capsule and musculature1-6.

The posterior shoulder tightness may be the cause 
of alteration in ROM such as reduced IR, HA and 
increased external rotation (ER)7-13. Bony14-18 and soft 
tissue19,20 adaptations that result from the large rotational 
and distractive forces acting on the GH joint during the 
throwing motion, may cause these alterations.

Increased humeral retroversion, one of the many 
bony adaptations, has been reported to decrease shoulder 
internal rotation and increase external rotation, leaving 
the total arc of motion same (sum of total internal 
and external rotation)14-18. The deceleration phase of 
the throwing motion plays a major role in developing 
posterior shoulder soft tissue tightness21,22, as the 
humerus internally rotates during the follow-through 
phase of throwing motion.Accumulation of such 
forces may result in tightness of the posterior capsule 
and muscles like posterior deltoid, teres minor, and 
latissmusdorsi, which causes altered ROM21,22.

Posterior shoulder tightness of the shoulder have 
been suggested as a causative or perpetuating factor 
in shoulder impingement syndrome, labral lesions & 
cuff pathology22,23.The reduced IR with arm abducted 
to 90° due to contracture of the posterior-inferior 
glenohumeral capsule,  is a primary cause of superior 
labral lesions23,24.

Given the strong association between posterior 
shoulder tightness and numerous upper extremity 
injuries, many stretching techniques are being employed 
to improve posterior shoulder structures. These include 
the “towel-stretch” wherein the glenohumeral joint is 
adducted, internally rotated, and extended, the hand, now 
placed behind the individual’s back is pulled up by the 
opposite hand using a towel. Another widely used is the 
“cross-body stretch” where the shoulder is pulled with 
the opposite arm across the body from  approximately 
90° of shoulder flexion position.

Disadvantage of these stretches is that when athletes 
performs these stretches independently on the field, as 
part of a warm-up or cool-down routine, the scapula is 
not stabilized and therefore the stretch is imparted to the 
scapulothoracic tissues along with tissues crossing the 
glenohumeral joint25.

More recently, researchers have described a “sleeper 
stretch” that is accomplished by lying on the side to be 

stretched. This position provides a surface to  stabilize 
the scapula against the upper body, thereby enabling 
more isolation of the posterior glenohumeral joint. 

There are very few studies available supporting the 
efficacy & superiority of “sleeper stretch” over routinely 
used stretching techniques. Hence, this study was 
undertaken to evaluate the immediate effect of sleeper 
stretches on posterior shoulder tightness in volleyball 
players.

MATERIALS & METHODOLOGY: A 
comparative study was conducted on 60 male subjects 
from Volleyball Clubs in and around Nashik.

INCLUSION CRITERIA: Male players between 
the age group of 18-30 playing volleyball for the past 2 
years or more.

EXCLUSION CRITERIA:

History of shoulder surgery.

History of previous shoulder injury.

Shoulder pain >5/10 on NPRS.

OUTCOME MEASURE: Measurement of 
shoulder IR and HA ROM.

PROCEDURE

Subjects were selected, procedure was explained 
and consent was taken. Shoulder IR and HA were taken 
for all subjects using a full circle goniometer prior to the 
intervention. 

GROUP A: Sleeper Stretch Group: The subjects 
were positioned in side lying with the dominant shoulder 
on the treatment surface.They were asked to elevate the 
humerus to 900 on the support surface, with the lateral 
border of the scapula positioned firmly against it as the 
subject rotates the humerus internally with the opposite 
arm.

GROUP B: Cross-Body Stretch Group:With the 
subject in standing, they were asked to flex the dominant 
shoulder to 900, and pull the humerus across the body 
into horizontal adduction with the opposite arm.

Each stretch was performed thrice and held for 
30sec, with a rest period of 30sec between each stretch 
for both groups. Post intervention, both groups were 
re-evaluated for shoulder IR and HA with the same 
goniometer.
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TABLE 2:Comparison of Pre & Post ROM in 
Group B:

TABLE 3:Comparison of ROM between Group 
A & Group B:

DISCUSSION

  The main purpose of this study was to determine 
the effectiveness of sleeper-stretch on the dominant 
shoulder IR and HA ROM in male volleyball players. 
Results showed that there was significant improvement 
in IR and HA ROM in players who performed the sleeper 
stretch as compared to the players who performed cross-
body stretch.

The subjects recruited for this study were trained 
volleyball players playing regularly for over 2yrs. 
Despite the players being trained, they showed a ROM 
deficit in both IR and HA, more so in IR. This could be 
because of the techniques used by them and there is very 
few data available, detailing the effectiveness of specific 
stretches that clinicians and athletes can use. Moreover, 
most of the stretching techniques routinely used target 
the musculoskeletal structures generally rather than 
being specific to posterior capsule.

The stretches chosen for this study were based on 
their ability to isolate posterior shoulder structures and 
to be performed by self on the field. The sleeper stretch 
produced a more effective and clinically significant 
stretch than the cross body stretch, causing significant 
increase in ROM thus proving beneficial.

Fig 1: Sleeper Stretch                                               

Fig 2: Cross-body Stretch

RESULT

The result showed significant improvement in IR 
and HA ROM for both the groups. Group A showed a 
mean improvement of 8.8±4.49 in IR and 4.10±2.0 in 
HA. Group B showed a mean improvement of 3.74±2.42 
in IR and 2.87±2.17 in HA. The p-value for IR was 
<0.001 while that for HA was 0.0262 by unpaired t-
test between groups. The results showed significant 
improvement in Group A as compared to Group B for 
improving IR and HA.

TABLE 1:Comparison of Pre & Post ROM in 
Group A:
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The superior effect of sleeper stretch over cross 
body stretch could be due to enhanced scapular 
stabilization in sleeper stretches. The side lying position 
enables scapular stabilization against the upper body and 
the treatment surface thereby enabling more isolation of 
the glenohumeral joint26. Therefore, the stretch force 
is limited to the posterior shoulder soft tissues of the 
GH joint resulting in separation between the posterior 
glenoid and humerus, resulting in elongation of the 
posterior shoulder structures.

Furthermore, the sleeper stretch isolatedly stretches 
the infraspinatus and teres minor muscles27 more 
effectively due to the stabilization of scapula against 
the treatment surface. The horizontal cross-body stretch 
is considered to stretch the posterior musculature 
at a greater degree than the posterior capsule alone; 
moreover tissue stretch is imparted to scapulothoracic as 
well as tissues crossing the GH joint. The freely moving 
scapula often compensates and limits the effectiveness 
of the stretch. The results of this study suggested that 
the non-assisted sleeper stretches resulted in far greater 
immediate improvements in internal rotation and 
horizontal adduction compared to that produced by the 
cross-body stretch. A large number of overhead athletes 
like volleyball players may benefit from stretching by 
correctly performing the non-assisted posterior shoulder 
sleeper stretching. However, the long-term effect of the 
non-assisted stretch has not been evaluated in players.

A study conducted by Johansen28 described a 
stretching technique that was similar to the sleeper 
stretches used in this study and their findings are similar 
to the findings of this study. For this stretch, athletes 
lie prone with 90° of shoulder abduction and elbow 
flexion and full forearm pronation. The inferior angle 
of the scapula is stabilized against the thorax, while 
maintaining scapular retraction and an examiner applies 
a passive shoulder internal rotation motion. The authors 
believed that this stretch would assist in isolating the 
posterior GH capsule and rotator cuff because of the 
enhanced scapular stabilization.

Future studies to investigate the long-term effect of 
non-assisted sleeper stretches on internal rotation ROM 
and posterior shoulder flexibility and the effect of a 
stretching program on injury risk should be conducted.

The results of this study demonstrated that the 
non-assisted sleeper stretches resulted in immediate 

improvements in internal rotation and horizontal 
adduction ROM at a greater degree than the cross-body 
stretches. This indicates that a large number of overhead 
athletes like volleyball players of all levels may be able 
to benefit from stretching by correctly performing the 
non-assisted posterior shoulder sleeper stretching. 
However, the long-term effect of the non-assisted stretch 
has not been evaluated in players.

A study conducted by Johansen29 described a 
stretching technique that was similar to the sleeper 
stretches used in this study and their findings are similar 
to the findings of this study. For this stretch, athletes 
lie prone with 90° of shoulder abduction and elbow 
flexion and full forearm pronation. The inferior angle 
of the scapula is stabilized against the thorax, while 
maintaining scapular retraction and an examiner applies 
a passive shoulder internal rotation motion. The authors 
believed that this stretch would assist in isolating the 
posterior GH capsule and rotator cuff because of the 
enhanced scapular stabilization.

The sleeper stretch also may be modified to enable 
increased horizontal adduction with internal rotation by 
elevating the humerus off the table with a folded towel 
placed under the posterior distal humerus or with the 
athlete’s body rotated forward as reported by Johansen29. 
This increase in horizontal adduction is hypothesized to 
increase the stress placed on the posterior shoulder 
structures, which may lead to greater improvement in 
ROM.

Future studies to investigate the long-term effect of 
non-assisted sleeper stretches on internal rotation ROM 
and posterior shoulder flexibility and the effect of a 
stretching program on injury risk should be conducted.

CONCLUSION

The study showed that sleeper-stretch is more 
effective than cross-body stretch in improving shoulder 
IR and HA ROM.

LIMITATIONS

Small sample size was used to carry out the study.

Only volleyball players were recruited for the 
study.

Long term follow-up was not taken.
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SUGGESTIONS

Sample size should be increased.

Other players involved in overhead activities can be 
included.

Long term follow should be taken.
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ABSTRACT

Background: Good trunk stability is essential for balance and extremity use during daily functional 
activities and performance of higher level motor tasks. It is the ability of trunk muscles to allow the body 
to remain upright, adjust weight shifts and perform selective movements of trunk that maintains base of 
support during static and dynamic postural adjustments.

Objective: To study the effects of Swiss ball exercises on sitting balance and trunk coordination in stroke 
patients.

Subjects and Method: 15 medically stable stroke patients able to independently sit for 30 seconds or longer 
over a stable surface, able to perform exercises for 30 min or longer, able to follow simple verbal instructions 
and having a score of more than 25 in Berg Balance were included. Included subjects participated in Swiss 
Ball exercise protocol 5 times per week for 6 weeks.

Outcome Measure: Trunk Impairment Scale [TIS].

Results: Paired ‘t’ test was used to find out significance of differences in pre- and post- values of TIS. Two-
tailed P-value of difference between pre- and post- values of static sitting balance, dynamic sitting balance, 
trunk co-ordination and TIS (total) was less than 0.0001 (P<0.0001), considered extremely significant.

Conclusion: Swiss ball exercises are effective in improving sitting balance and trunk coordination in stroke 
patients.

Keywords: Stroke, Swiss ball exercises, Static Sitting Balance, Dynamic Sitting balance, Trunk Coordination, 
Trunk Impairment Scale (TIS).
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INTRODUCTION

Trunk is the center of body and it plays a postural 
role in functional movement by preparing body for 
movement of extremities against gravity. It also plays 
an active role in smoothening movement of center 
of gravity and enables ease of movement into a new 
posture.1 Trunk control is the ability of trunk muscles 
to allow the body to remain upright, adjust weight shifts 

and perform selective movements of trunk that maintains 
center of mass within base of support during static and 
dynamic postural adjustments.3

Balance is the result of interactions among visual 
system, vestibular system, proprioceptive system, 
musculoskeletal system and cognitive ability. Balance 
maintenance is a very important element for safe and 
independent performance in ordinary life of movements 
and walking.2

Anticipatory postural adjustment of trunk muscle 
activity is impaired in stroke. Sensory-motor impairment 
of trunk interferes with functional performance after 
stroke.1,2 Trunk control has been identified as an 
important early predictor of functional outcome after 
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stroke.4

Stroke often causes paralysis on the affected side 
as soon as it occurs, decreasing adjustment ability of 
the trunk.2,5 In particular, reduction in the activity of 
the muscles of  trunk reduces movement of the pelvis, 
leading to development of asymmetry of trunk, and 
preventing use of strategies protecting against the risk 
of balance loss.5,6

Unlike hemiplegic limb muscles, trunk muscles 
are impaired multi-directionally following a unilateral 
stroke.7-9 A study that used an isokinetic dynamometer 
reported that trunk flexors, extensors and bilateral 
rotators were weakened in stroke.10,11.

Trunk muscle exercises performed on a Swiss 
ball lead to a better trunk muscle activity in healthy 
individuals.13 

   In patients with stroke, poorer balance is associated 
with falls, as well as greater restriction of activities after 
fall.15 Hence there is a need for an effective trunk muscle 
training exercise for stroke patients. The aim of the study 
is to study the effects of Swiss ball exercises on sitting 
balance and trunk coordination in stroke patients. We 
hypothesized that there would be a significant difference 
in sitting balance and trunk coordination of 15 stroke 
patients treated with Swiss ball exercises over a period 
of 6 weeks.

SUBJECTS AND METHOD

A quasi-experimental pre-test-post-test without 
comparison study design was conducted in neurological 
rehabilitation center of Pravara Institute of Medical 
Sciences, Loni, Ahmednagar, Maharashtra. Study 
protocol was approved by the ethics and scientific 
committee of the institution. 15 hemiparetic stroke 
patients who participated in the intervention were 
recruited from theNeuro-physiotherapy department, 
PIMS. Stroke subjects were included if they met 
following criteria: 1) first onset of unilateral ischemic 
stroke; 2) able to understand and follow simple verbal 
instruction, scoring at least 24 on Mini Mental Status 
Examination; 3) able to independently sit for 30 seconds 
on a stable surface; 4) medically stable; 5) scoring more 
than 25 in Berg Balance Scale. Patients were excluded 
if they had 1) a neurological disease affecting balance 
other than stroke, 2) uncontrolled hypertension; 3) hemi-
neglect; 4) history of surgery due to musculoskeletal 

diseases affecting motor performance.

20 participants were screened based on selection 
criteria for enrollment. Out of those 3 subjects were 
excluded and one declined to participate. 16 available 
participants were included in the study. Purpose of the 
study was explained to the stroke subjects and written 
informed consent was obtained seeking their active 
participation. The physiotherapist performed pre-
intervention assessment for the 16 participants included. 
This was followed by the respective intervention. 
All patients included underwent regular acute-phase 
physiotherapy treatment, such as tone facilitation and 
range of movement exercises for the hemiplegic side. 
During the course of study 1 participant discontinued 
intervention. The remaining 15 participants were 
reassessed after 6 weeks of intervention. Dropouts were 
excluded from analysis.

Swiss ball exercise protocol included warm-up 
exercise for 5 minutes, main exercise with Swiss ball for 
20 minutes and cool-down exercises for 5 minutes, five 
times per week for 6 weeks. 

Trunk exercises were initiated with moderate 
assistance and progressed to a state of no assistance. 
Number of repetitions and intensity of exercise were 
determined based on patient’s performance. Exercises 
were performed with adequate rest periods in between. 
Number of exercise repetitions and intensity were based 
on reducing base of support, increasing the lever arm, 
advancing balance limits, or increasing hold time. A 
physical therapist helped with all the exercises. When 
the trunk exercise was initiated, therapist provided a 
moderate level of aid and gradually reduced level of 
support.

Trunk Impairment Scale [TIS] was the outcome 
measure for measuring static sitting balance, dynamic 
sitting balance and trunk coordination in stroke subjects. 
Trunk Impairment Scale is a    2-, 3- or 4-point ordinal 
scale which evaluates static sitting balance, dynamic 
sitting balance and coordination. In earlier studies it 
has been documented for its reliability, validity and 
responsiveness.3,4
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Table 1: Procedure : Swiss Ball Exercises

POSITION Swiss Ball Exercises

Supine

Pelvic bridge 

Unilateral bridge 

Reverse bridge 

Prone

Prone leg raise

Prone arm lift

Sitting

Upper and lower trunk lateral flexion

Upper and lower trunk rotations

Weight shifting 

Reaching 

Ball Bouncing

Pelvic tilt 

Pelvic lateral shift

Single leg raise

Kneeling Rolling plank

Ball pushups

Unilateral hip extension 

Standing Mini wall squats (with ball in between 
subject’s back and the wall)
Lunges (with arm support over ball on one 
side)

DATA ANALYSIS

Data were analysed using Instat software. Paired 
‘t’ test was performed to find out the significance of 
difference between pre- and post- values of static sitting 
balance, dynamic sitting balance, trunk coordination 
and TIS total scores. P value was set at P < 0.05. 
Improvement percentage was calculated.

RESULTS

Graph 1. Age

Graph 2. Gender

Table 2. Outcome measuresa

Outcome measure
Pre-

intervention

Post-

intervention

Change-

scores 

(post-pre)

P-

valueb

TIS (0-23) 11.267 
(2.12) 18.8 (1.42) 7.53(0.91) 0.0001

Static Sitting 
Balance (0-7) 5.4 (0.98) 7 1.4 (0.73) 0.0001

Dynamic Sitting 
Balance (0-10) 4.8 (0.77) 8.2 (0.77) 3.4 (0.507) 0.0001

Coordination 
(0-6) 1.067 (0.59) 3.6 (0.73) 2.53 

(0.639) 0.0001

a Values expressed as mean (SD)

bAnalysed by student’s paired t-test

Outcome measures are shown in Table 2. There was 
highly significant improvement in the post-treatment 
values of static sitting balance, dynamic sitting 
balance, trunk coordination and TIS (P<0.0001). Static 
sitting balance subscale showed 20% improvement, 
Dynamic sitting balance recorded 34% improvement, 
Coordination showed 42% improvement whereas TIS 
recorded 33% improvement post-intervention.

Graph 3. Outcome Measures
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DISCUSSION

After stroke, reduction in the activity of muscles 
of trunk reduces movement of pelvis, leading to the 
development of asymmetry of the trunk, and preventing 
use of strategies protecting against the risk of balance 
loss.5,6 Trunk plays a role in maximizing function 
and minimizing the weight on joints during different 
functional activities.16 Neurological control of the 
trunk is dominated by bilateral cerebral hemispheres, 
and a lesion on one side may affect both sides of the 
trunk. Trunk muscle weakening has been attributed to 
insufficient mobilization of high-threshold motor units 
and disuse of muscles.2

The aim of the study was to study the effects 
of Swiss ball exercises on sitting balance and trunk 
coordination in stroke patients. We hypothesized that 
there would be a significant difference in sitting balance 
and trunk coordination of 15 stroke patients treated with 
Swiss ball exercises over a period of 6 weeks.

The study results showed that Swiss ball exercises 
are effective in improving static sitting balance, 
dynamic sitting balance and trunk coordination in stroke 
patients.

Treatment techniques incorporated in this group 
were based on the task-specific system and ecological 
motor control theory. Task-specific trunk exercises 
practiced in a challenging environmental field 
provided a gradual biomechanical demand on the 
trunk muscles. To improve the strength of the trunk 
muscles, the abdominal muscles, the multifidi and the 
small muscles of the vertebrae need to be harmoniously 
activated.17These muscles are tonic or postural muscles 
and the muscle imbalance affecting trunk stability and 
postural adjustment are improved during whole body 
exercise.13

There was highly significant improvement 
(P<0.0001) in terms of static sitting balance, dynamic 
sitting balance and trunk coordination, suggesting better 
trunk muscle activity due to destabilizing forces while 
exercises are performed on a Swiss ball. Static sitting 
balance showed 20% improvement, dynamic sitting 
balance recorded 34% improvement, coordination 
showed 42% improvement, whereas TIS showed 33% 
improvement post-intervention.

A study on electromyography analysis observed 

that anticipatory postural adjustment of trunk muscles’ 
activity is impaired in stroke patients.18Furthermore, 
there was a reduced recruitment of high threshold 
motor units of trunk muscles after stroke.10,11 These 
are, in fact essential for reactive postural adjustments 
during external perturbation.19 The possible reason for 
a significant trunk control improvement may be that the 
movement of Swiss ball beneath the patients provides a 
postural perturbation in a gravitational field to which the 
trunk muscles respond reactively in order to maintain the 
desired postural stability.

A study by Verheyden et al.20 found that 10 
hours of additional trunk exercises along with regular 
physiotherapy improved lateral flexion of trunk in 
patients with subacute stroke. Our patients showed 
lateral trunk flexion improvement demonstrated by 
improvements in dynamic sitting balance subscale 
of TIS. An interesting finding was the trunk rotation 
improvement (i.e. horizontal plane dynamic postural 
control) as measured by coordination subscale of TIS. 
Coordination of trunk is the mobility over stability task 
which requires counter-rotation between upper and 
lower trunk. Furthermore, better weight-shift ability 
towards hemiplegic side is essential for coordination of 
trunk, particularly for lower trunk rotation.21,22 Clinical 
observation also suggests that rotation of lower part 
of trunk is more difficult for stroke patients.11Recent 
studies on posturographic analysis observed that stroke 
patients tend to avoid shifting their center of pressure 
towards hemiplegic side in sitting19 and standing.23

In the present study, exercise on unstable surface 
of Swiss ball improved lower trunk muscle adjustment, 
increasing stability of the pelvis and affecting the 
mobility of the upper trunk and distal lower extremities, 
thereby improving balance. Therefore, Swiss ball 
exercise provides a superior environment for trunk 
muscle exercises for stroke patients by improving their 
balance ability.

A study by Mudie et al.12 found that training patient 
in the awareness of trunk position could improve 
weight symmetry in sitting after early phase of stroke. 
The probable reason for significant trunk rotation 
improvement may be the improved weight shift ability 
with the Swiss ball training. 

Experts in the field of neurological rehabilitation 
have addressed the trunk as the central key point of 
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the body. The neurodevelopmental treatment principle 
states that control of movement proceeds from proximal 
to distal body regions. A recent cross-sectional study by 
Verheyden et al.25favours this hypothesis. In their study, 
there was a positive association found between trunk 
control and balance after an acute stroke.

The study had a limited number of stroke patients 
recruited from a single geographical location. Therefore, 
future multicenter trials with a larger nuber of patients 
are needed to confirm or study results. There was a lack 
of follow-up of patients to find out if improvement was 
carried over. Although we presumed better trunk muscle 
activity with selective trunk muscle training on a Swiss 
ball, it was not studied using surface electromyography 
(sEMG). 

Follow-up of the treated stroke patients should 
be evaluated to find out the carry-over effect of 
rehabilitation. Analyzing the efficacy of similar 
rehabilitation programs on trunk muscle activity by 
means of sEMG may be the choice of future research. 
Future studies should assess the long-term effects of 
trunk rehabilitation on the level of falls self-efficacy and 
community reintegration of stroke patients.

CONCLUSION

It was concluded that Swiss ball exercises are 
effective in improving static sitting balance, dynamic 
sitting balance and trunk coordination in stroke 
patients.
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ABSTRACT

Background: This study was done to evaluate the inter-rater reliability of Action Research Arm Test in 
assessing hand and Arm function for Sub-acute stroke patients.

Methodology: 60 hemiplegic stroke patients who gave their consent for the study ware asked to perform the 
task and the investigator filled the scoring sheet of Action Research Arm Test. The patients were assessed by 
two investigators in blind fold manner.

Result: Statistical analysis reveals that spearmans rank correlation co-efficient is level of grasp r= 0.974, 
grip r= 0.9896, Pinch r = 0.994 and for Grossmotor r= 0.974. The level of significance of all subscales is 
p=0.000. Since the correlation is between the values -5 and +5 and the level of significance is <0.05.There 
is strong positive correlation between the two raters.

Conclusion: Inter-rater reliability is found to be high, the clinical implication of this study is that this scale 
can be used either when two therapist treat the same patient or when the clinical data is shared and they will 
be able to interpret each other score without assessing the patient again.

Keywords: Cerebro- vascular accident, upper limb dysfunction, reliability.

INTRODUCTION

 The mortality burden has come with a more than 
doubling of stroke incidence in Low and Middle income 
countries with incidence rates that commonly surpass the 
incidence rates seen in most High-income countries.(3)

 Almost six million people worldwide died from 
stroke in 2005, and nearly 90% of these deaths occurred 
in developing countries. Without immediate preventive 
action, it is estimated that death from stroke will increase 
over the next decade globally by 12% and in developing 
countries by 20%. (4)Developing countries have the 
highest stroke mortality rates in the world, comprising 
over two-third of stroke deaths WHO defines stroke as,A 
clinical syndrome typified by rapidly developing signs of 
focal or global disturbance of cerebral functions, lasting 
more than 24 hours or leading to death with no apparent 
causes other than of vascular origin. This definition 
includes stroke due to Cerebral infarction, Primary Intra-
cerebral Haemorrhage, Intra-ventricular haemorrhage. It 
excludes Sub-dural haemorrhage, Epidural haemorrhage 
or Intra-cerebral haemorrhage or Infarction caused by 

infection or tumour. (1)

Stroke is the leading cause of death and disability 
worldwide, being the Third most common cause of 
mortality in USA after Heart attack and Cancer.(2)From 
global prospective, the outlook for stroke is quite 
distinctworldwide.

India has a large population of more than 900 million 
people with a relatively low life expectancy of about 61 
years and a young population:33.8% are less than 15 
years,59.1% between 15 and 59 years and only 7.1% 
are 60 years and above. Both the lower life expectancy 
and younger population will naturally influence the 
incidence and prevalence rate of Stroke. The number 
of well-defined population based studies on incidence 
of stroke in India are limited. One study conducted at 
Vellore, South India, showed an annual incidence rate 
of 13/100,000 population (15.2/100,000 in males and 
10.8/100,000 in females).(5,6,7)This is considerably less 
than the annual incidence rate of 111 to 180/100,000 
population found in many community-based studies 
from the U.S,Europe and Japan.(8) The mortality rate 
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varies with stroke sub-types and also with the incidence 
of disease in a population. Mortality rates in other 
countries have ranged from 35.8 per 100,000 per year to 
196.7 per 100,000 per year but with a similar declining 
trend as seen in India.(9)

Stroke mortality varies considerably by Race and 
Gender. In general males have slightly higher age-
adjusted stroke rate than female. Blacks have very high 
stroke mortality rate. Also Stroke occur at any age but 
much more common in Elderly, with death rate doubling 
every ten years between 55 and 85(American Heart 
Association).Stroke is disease of developed nation. 
While Stroke mortality declining in the U.S, worldwide 
it is increasing (10)

The pathological background for Stroke may 
either be ischaemic or Haemorrhagic disturbances of 
the cerebral blood circulation. There are two types of 
Strokes Ischaemic and Haemorrhagic. About 85% of all 
strokes are Ischaemic and 15% are Haemorrhagic.(11)

Ischaemic Stroke- It results from Atherosclerotic 
obstruction of large cerebral arteries. It may be 
Thrombotic, Embolic or Lacunar Cerebral Infarction. 
These are caused by a blockage cutting of the blood 
supply to the brain. The blockage can be caused by a 
blood clot forming in an artery leading to the brain or 
within one of the small vessels deep inside in the brain.

Haemorrhagic Stroke- It is the consequence of 
weakened blood vessel rupture or arteriolar hypertensive 
disease. These are caused when a blood vessels bursts 
within or on the surface of the brain. Because the blood 
leaks out into the brain tissue at high pressure, the 
damaged caused can be greater than the damaged caused 
by strokes due to a clot.

Ischaemic strokes are usually classified into five 
different categories-(12)Large Artery Atherosclerosis- 
A clot from arteries,Cardioembolism- A clot from 
Heart,A small vessel occlusion- A narrowing and 
weakening of blood vessels, Stroke of other Determined 
etiologies,Stroke of Undetermined etiology.

Haemorrhagic strokes are classified into two 
categories, Intra-cerebral Haemorrhagic- Bleeding 
within the brain, Subarachnoid Haemorrhage- Bleeding 
on the surface of the brain.

Most studies have recorded a larger number of 
Ischaemic to Haemorrhagic strokes (57.3% to 89.7% 

and 13.6 to 37.9% respectively) as seen in western 
countries.(13) The Parsi community living in Bombay had 
an even higher proportion of Ischaemic strokes (96.6%). 
In this study Haemorrhagic strokes accounted for 2.5% 
and Sub-Arachnoid Haemorrhage strokes for 0.8%0f all 
strokes.(14)

Primary impairments seen in stroke are-Sensory 
impairment, Pain, Motor impairment like Weakness, 
Alteration in the tone, Abnormal synergy pattern, 
Abnormal Reflexes, Altered Coordination, Altered 
Motor Programming, Altered Postural Control and 
Balance, Altered Speech, Language and Swallowing, 
Altered Perception and Cognition, Altered emotional 
status, Disturbed Bladder and Bowel function.(15)

Common upper extremity impairments after stroke 
include- Paresis, Loss of fractionated movement, 
Abnormal muscle tone, changes in Somato-sensation.

Numerous measures are readily available to 
clinicians for the evaluation of UE function post-
stroke. Many of these measures have been thoroughly 
evaluated for reliability and validity at multiple time 
points post stroke. The most frequently cited UE 
performance measures include- action research arm test, 
Box and Blocks test, Chedoke Arm and Hand activity 
Inventory,Jebsen-Taylor hand function test, Nine- 
hole peg test and Wolf motor function test.The most 
elegant design of a clinical study will not overcome the 
damage caused by unreliable or imprecise measurement. 
Evidence on a specific measure may be extremely 
variable.(16)

The Action Research Arm Test is an observational 
test used to determine upper limb function. It as 
described in 1981 as a modification of an earlier test, 
the Upper Extremity Function Test (Carroll, 1965) and 
designed to assess recovery in the upper limb following 
cortical damage. (17) 

The purpose of this study was to determine the 
extent to which different examiners agreed on the 
performance of stroke patients using the ARAT. ARAT 
is more frequently being used in both scenarios due to 
its ability to detect clinically relevant changes in upper 
arm ability in the Acute phase following stroke and in 
trials involving patients with a Chronic stroke. During 
development Lyle (1981) used Guttman scale analysis to 
ensure that items were truly hierarchical. This shortens 
by over 50% the time taken to complete the test. This is 
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an advantage over an alternative outcome measure.(17)

Data collection tool:

• Action research arm test assessment form.

• Wooden block(10cm,7.5cm,5cm,2.5cm),Cric
ket ball, Stone (10x2.5x1), 2 Glass, Tube(2.25cm) and 
(1x16cm),Washer over bolt (3.5cm) 

Ball bearing(6mm), Marble(1.5cm)

METHODOLOGY

60 hemiplegic stroke patients were selected for the 
study. The patients were screened through inclusion and 
exclusion criteria. The Inclusion criteria were unilateral 
Ischemic stroke, Both the gender, first time stroke 
patient and subacute stroke patients. The exclusion 
criteria were Recurrent stroke, unco operative patients, 
patients suffered with pathological diseases and recent 
fracture in upper limb. The patients were explained 
about the study and consent taken. After permission 
from ethical committee the study were started.

The patients were asked to perform the task and 
the investigator filled the Action Research Arm Test 
scoring sheet. This was double blind study. The patients 
were assessed by two investigators. The scores of one 
investigator were unknown to the other.

DATA ANALYSIS:

Table I:- Correlation for Grasp  between 
investigator I and investigator II:

GRASP
r-value p-value Result

0.996 0.000 P<0.05

The table shows the correlation of grasp between 
the two investigators. Statistical analysis reveals that 
Spearmans rank correlation co-efficient is r=0.996, and 
the level of significance p=0.000.since the correlation is 
between the values -5 and +5 and level of significance 
is <0.05, there is strong positive correlation between the 
raters.

Table-II:- Correlation for Grip  between 
investigator I and investigator II:

GRIP

r-value p-value Result

0.9896 0.000 P<0.05

The table shows the correlation of grip between 
the two investigators. Statistical analysis reveals that 
Spearmans rank correlation co-efficient ie level of r= 
0.9896, and the level of significance p=0.000. Since 
the correlation is between the values -5 and +5 and the 
level of significance is <0.05, there is strong positive 
correlation between the raters.

Table-III:- Correlation for Pinch between 
investigator I and investigator II:

PINCH

r-value p-value Result

0.994 0.000 P<0.05

The table shows the correlation of pinch between 
the two investigators. Statistical analysis reveals that 
Spearmans rank correlation co-efficient is level of r= 
0.994, and the level of significance p=0.000. Since 
the correlation is between the values -5 and +5 and the 
level of significance is <0.05, there is strong positive 
correlation between the raters.

Table-IV:- Correlation for Gross Motor between 
investigator I and investigator II:

GROSS 
MOTOR

r-value p-value Result

0.974 0.000 P<0.05

The table shows the correlation of gross motor 
between the two investigators. Statistical analysis 
reveals that Spearmans rank correlation co-efficient is 
level of r= 0.974, and the level of significance p=0.000. 
Since the correlation is between the values -5 and +5 and 
the level of significance is <0.05, there is strong positive 
correlation between the raters.

RESULT

Statistical analysis reveals that Spearmans rank 
correlation co-efficient is level of grasp r= 0.974, grip r= 
0.9896, Pinch r= 0.994 and for grossmotor r= 0.974.

 The level of significance of all subscales is p=0.000. 
Since the correlation is between the values -5 and +5 and 
the level of significance is <0.05.

There is strong positive correlation between the two 
raters.
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DISCUSSION

Damage to neurological structure or any adjacent 
area of the brain results in Stroke. The severity of the 
impairment may not be different in both. The ability to 
perform fractionate movement is poor in the patients with 
severe impairment than milder cases. Restoring Upper 
extremity function is important in post-stroke patients. 
Upper extremity impairment not only affects the normal 
movements but also impact their activity limitation and 
participation restriction. Ultimately it affects the Quality 
of life of stroke patient. So assessment of Quality of life 
is important for rehabilitation of the stroke patient.

Understanding post stroke upper limb impairment 
is important to restore function and for planning the 
therapeutic efforts. The determination of upper limb 
impairment and its treatment is quite difficult because as 
those are not Static and more than one impairments may 
be present simultaneously. How impairments contribute 
to upper limb dysfunction may be understood by 
examining them from the perspective of their functional 
consequences. There are 3 functional consequences of 
impairment on upper limb function- learned non-use, 
learned bad use, forgetting is determined by behavioural 
analysis of task.

For understanding strength and limitations of any 
measurement tool it requires extensive examination.(19)  

Without such examinations individuals cannot be 
confident that it performs in the way that its developers 
and users intended. There are many tests which are 
useful in assessing upper limb function post-stroke but 
reliability of each is different. 

ACTION RESEARCH ARM TEST- This test 
developed for the patients with stroke and is criteria 
rated assessment of upper extremity activity limitations. 
It is made up of four sub-scales: grasp, grip, pinch, 
gross motor. It includes total 19 items. The items within 
each subtest are ordered based on 4-point ordinal scale 
ranging from 0-3 where 3 represents performs test 
normally. Importance of test is that items are arranged in 
hierarchy order. Items within each subscale are arranged 
so that if patient performs the most difficult item then no 
need perform less difficult items in the scale. So, ARAT 
being the most time saving among other tests. A score of 
57 indicates normal performance.

The study indicates that ARAT is reliable for 
each of the subscales as well as the total scale when 

performed by different raters. The result were same by 
two raters. Statistical analysis reveals that spearmans 
rank correlation co-efficient is level of grasp r= 0.974, 
grip r= 0.9896, pinch r= 0.994, gross motor r= 0.974. 
The level of significance of all sub-scales is p= 0.000. 
Since the correlation is between the values -5 and +5 
and the level of significance is <0.05, there is strong 
correlation between the two raters.

In the study done by Catherine et al, they found the 
relationship between measures at different times post 
stroke. Scores for many of these measures are highly 
interrelated and remain so across various time post 
stroke.

There is consensus on which measure to choose for 
a particular person with stroke. While there is no single 
measure that encapsulates the entire range of activities 
performed by upper extremity but according to their 
study which suggest ARAT have strongest clinical 
utility.

Study done by chia-linkoh et al, in which they use 
both a non parametricmokken analysis and parametric 
rasch analysis with a large enough sample to reliably 
validate the measurement properties of Action Research 
Arm Test in the patients who have suffered a stroke.

According to them ARAT has been found to have 
satisfactory psychometric properties using classical 
test theory. However, two short comings remain in 
using measure, first the unidimensional construct of 
ARAT has rearly been examined. Unidimensionality 
of the ARAT is crucial to determine what the ARAT is 
uniquely measuring and to ascertain whether the item 
scores of the ARAT can be summed up to quantify upper 
limb function. 

Other commonly used instruments for assessing 
arm-hand function in stroke may include- grip strength 
test, nine hole peg test and Frenchay arm test. But 
advantage of using ARAT is that not only assesses 
proximal and distal strength but also dexterity. It is less 
time consuming and very much easy to use. So, ARAT 
may be more useful to evaluate upper limb function in 
stroke patients.
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ABSTRACT

¹In sports, flexibility is the major component in preventing any injury. Hamstrings and calf muscles are 
commonly injured in athletic events. Flexibility can be increased by doing active and passive warm-ups  such 
as stretching, hot showers, massages, various heating modalities. There are various techniques of stretching  
such  as  Static stretching, Ballistic stretching, and  PNF stretching. of the various stretching techniques PNF 
technique is effective in increasing the flexibility of muscle tendon unit. Hold-Relax, Agonist contraction, 
Hold-Relax with Agonist contraction are the PNF techniques which are very much effective in increasing 
the Range of  Motion of the muscle by increasing the extensibility. This study deals with  comparing  the 
effectiveness of various PNF stretching like, Hold-Relax, Agonist  contraction and  Hold-Relax  with  
agonist  contraction in  increasing the flexibility of hamstring muscle in  athletes.
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 INTRODUCTION

Flexibility is the ability to move a single joint or a 
series of  joints smoothly and easily through an unrestricted, 
pain free range of motion.¹ In sports, flexibility is the major 
component in preventing any injury. Hamstrings and 
calf muscles are commonly injured in athletic events2. 
Flexibility can be increased by doing active and passive 
warm-ups  such as stretching, hot showers ,massages, 
various  heating modalities. There are various techniques 
of stretching  such  as  Static stretching, Ballistic stretching, 
and  PNF  stretching.3 Of the various stretching techniques 
PNF technique is effective in increasing the flexibility of 
muscle tendon unit.  Hold-Relax, Agonist contraction, 
Hold-Relax with Agonist contraction are the PNF 
techniques which are very much effective in increasing 
the Range of  Motion of the muscle by increasing the 
extensibility.                                           

BACKGROUND AND  NEED  FOR  THE 
STUDY 

Scott.G.Spernoga et al  in his study showed that Hold-
Relax  technique is found to be effective in increasing the 
flexibility of hamstrings.4

Davis. DS  et al  has shown that  Agonist contraction 
is much effective in increasing the extensibility of  muscle 
tendon unit.5

Bandy W.B, Irion JM suggested that Hold -Relax with 
Agonist contraction increases the range of motion of the 
joint by increasing the extensibility of the muscle.1

The most commonly injured muscle during athletic 
event is Hamstring muscle, because of the tightness that 
exist in the muscle. So the need of the study is to compare 
the effectiveness of Hold-Relax, Agonist contraction 
technique, Hold-Relax with Agonist contraction in 
increasing the flexibility of Hamstrings muscle  which 
could be used by the physiotherapist  in improving 
flexibility of the hamstrings. 

 AIM  AND  OBJECTIVE  

To  compare the effectiveness of various PNF 
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stretching like,  Hold-Relax, Agonist  contraction and  
Hold-Relax  with  agonist  contraction in  increasing the 
flexibility of hamstring muscle in  athletes.

HYPOTHESIS

   Null hypothesis 

There is no significant difference between the three 
stretching groups, Hold-Relax, Agonist contraction and 
Hold-Relax with Agonist contraction in increasing the 
flexibility of Hamstrings muscle.   

Operational definitions 

Flexibility  

Flexibility is the ability to move a single joint or a 
series of joints smoothly and easily through an unrestricted 
pain free range of motion.1 

 Tightness 

Tightness is a term used to describe mild shortness of 
the musculotendinous unit. Hamstrings is the one of the 
commonest muscle affected by tightness and prone to more 
injuries.6     

 Hamstring Tightness 

Individual with 20 – 30 degree of lag is termed as 
hamstring tightness.

 Stretching

Stretching is the therapeutic maneuver designed 
to elongate shortened soft tissue structures and thereby 
increases the flexibility.1     

PNF Stretching

PNF is defined as methods of promoting or hastening 
the response of the neuromuscular mechanism through 
stimulation of the proprioceptors.

Hold-Relax 

Hold-Relax technique is defined as the isometric 
stretching of a tightened muscle in its limited point 
followed by a voluntary relaxation of the same muscle to 
increase its flexibility.1Agonist contraction 

Agonist contraction is a concentric contraction of a 
muscle opposite to the shortened muscle and assists with 
joint movement, the range limiting muscle will reflexively 

relax, making muscle elongation.1 

Hold-Relax with Agonist contraction  

Hold-Relax with Agonist contraction is a technique 
with a pre-stretch isometric contraction of the tightened 
muscle followed by a concentric contraction of the muscle 
opposite to the tightened muscle to increase its flexibility.1

METHODOLOGY

Study design 

 Pre test - post test experimental design.

Study setting                            

Experimental study in Lab setting.

Population     

Athletes,   age group  between  18-25 years.

 Sample size

Sample size was 90 subjects. (30 in each group) 

Sampling technique  

 By simple random sampling method   

Inclusion criteria    

 Athletes in Healthy condition.

Both males and females (age 18-25 years).

With no lower limb pathology

 Exclusion criteria

Athletes having recent injuries.

Any pathology in the lower limb.

Recent surgery in the lower limb.

 Variables    

 Predictor variable :   PNF Stretching 

Outcome variable :   Hamstring flexibility in degrees

Assessment  tool :    Universal  Goniometer.

Subject group  

 Includes male and female athletes, age 18-25 years.  
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Group Sample Intervention

A   30 Hold – Relax  technique

B 30  Agonist  contraction.

C
30 Hold – Relax with Agonist 

contraction.

 Materials used

90˚ -  90˚ Table, 

Exercise mat, 

Universal Goniometer

Measurement Technique 

90˚ – 90˚  Straight Leg raising  Test.   The subject 
flexed the hip to 90 degree while the knee was bent, then 
grasps behind the knee with both hands to stabilize the hips 
at 90 degrees of flexion .After he actively extended each 
knee inturn as much as possible. For normal flexibility in 
hamstrings, knee extension should be within 20 degree of 
full extension.  

  Group A:    Hold – Relax Technique 

Position of the subject:  Supine lying on the Mat  

Hamstring muscle was kept in a comfortable 
lengthened position, (ie) the hip was flexed with the 
knee in an extended position. By placing the leg of the 
subject on the therapist’s shoulder, the subject was made 
to isometrically contract the hamstring against resistance 
for 5 seconds. Then the subject was asked to relax and then 
the knee was extended to lengthen the tightened hamstring 
muscle and the procedure was repeated 5 times.       

Group B :    Agonist contraction            

Position of the subject: Sitting against the wall   

The subject’s hamstring muscle was passively 
lengthened by flexing the hip and extending the knee to 
a comfortable position. Then the subject was asked to 
perform concentric contraction of the Quadriceps against 
a sub maximal resistance. The tight hamstring muscle 
was thus relaxed and the same procedure was repeated 5 
times.                                               

Group C :  Hold – Relax with Agonist contraction.  

Position of the subject:  Supine lying on the Mat 

Hamstring muscle was kept in a comfortable lengthened 
position, (ie) the hip was flexed and the knee extended. By 
placing the subject’s leg on the therapist’s shoulder, the 
subject was made  to isometrically contract the hamstrings 

against resistance for 5 seconds. Immediately the subject 
was asked to contract Quadriceps concentrically against 
a sub maximal resistance for 5 seconds, thus hamstring 
muscle was relaxed. Then the hamstring was kept in the 
newly lengthened position and the procedure was repeated 
5 times. 

Description of Tool       

 Universal Goniometer. 

It is the most common instrument used to measure 
joint position and range of motion in the clinical set up.  
Typically the design includes a body and two arms, i.e. 
stationary arm and movable arm. It consists of 180° scale. 

STATISTICAL METHODOLOGY

Method of Analysis 

The study was  analyzed  with  Analysis of Variance  
with  One way classification.15  The collected data were 
tabulated  and analyzed by Inferential  and  differential  
statistics. To asses all the parameters, descriptive statistics, 
like mean and standard deviation were used. 

 ANOVA               

 1. F – TEST 16                   =    MSC  

                                                 ____

                                                 MSE             

                   Where F = Variance Ratio 

                   MSC       = Mean square between group 

                   MSE       = Mean square within groups 

To calculate Mean;  
                  __    

            X            =     Σ x  

                        _______ 

                             n            

               x            =  Variable
                    __

              X            =  Arithmetic mean 

              Σ x           = Total no of observations  

              N            =  No of samples.         
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INTERPRETATION OF DATA

TABLE 1: Interpretation of  Hamstrings Flexibility.

GROUPS NUMBER MEAN STANDARD 
DEVIATION STANDARD ERROR

Hold – Relax

Agonist Contraction

Hold – Relax with 
Agonist Contraction

30

30

30

21.1000

17.7000

25.9000

3.1878

1.4420

1.4227

.5820

.2633

.2598

From the above table we arrived the descriptive statistics such as Mean difference, Standard deviation and standard 
error of mean for each group

ANOVA

TABLE 2: ANOVA for Hamstrings flexibility.

Groups
Sum of
Squares

df
Mean
 Square

   F    Sig

Between  Groups

Within Groups

Total 

1018.400

413.700

1432.100

2

87

89

509.200

4.755

107.083 .000

GRAPH

RESULT

From the above table and Graph we have arrived a 
highly significant difference (P<0.05) by using Analysis of 
variance with one way classification. So we conclude that 

the group which has high mean difference is the best. 

 DISCUSSION       

In this study 90 subjects were selected by simple 
random sampling technique. The aim of the study  was 
to analyze the best method of increasing the flexibility 
of muscle. Studies support PNF stretching in improving 
flexibility.

Moore. M.A, Hutton. RS suggested that the neurology 
contribution associated with various PNF stretching 
techniques are contradictory17 .  The study intended in 
analyzing the best type of PNF stretching in improving 
flexibility. The subjects were allotted for each group and 
the PNF techniques Hold – Relax, Agonist contraction, 
Hold-relax with agonist contraction techniques were given 
for the three groups respectively. After that the post test 
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values were measured and documented. The data was 
analyzed using the methods of inferential and differential 
statistics.  The arithmetic mean was calculated. The mean 
calculated for the Hold – relax group was 21.100, for the 
Agonist contraction  group the mean was 17.700,  and 
the mean for Hold – Relax with Agonist contraction was 
25.9000. 

It was found that the mean calculated for Hold – Relax 
with Agonist Contraction was higher (25.9000) than the 
Hold-relax group and Agonist contraction group. 

By using analysis of Variance with one way 
classification, we arrived at a highly significant value (ie.) 
p=0.000,  < 0.5  at 95٪ confidence interval. 

 Chuck Hanson10 stated that Hold –Relax technique 
increases the flexibility of hamstring by Autogenic 
inhibition. 

Jami L, Etnyre BR suggested that autogenic inhibition 
of the stretched muscles increased range of motion.18

Knott & Voss defined autogenic inhibition as the 
inhibition of the Golgi Tendon Organ. 

The inhibition diminishes muscle activity and there 
by relaxed the stretched muscle.  Short time of increased 
hamstring flexibility may be due to Visco elasticity, thixo 
tropicity and neural properties of muscle-tendon unit.19

Taylor. DC, Dalton. JD stated that musculo-tendinous 
units function in a visco elasticity manner and therefore 
said to have properties of stress relaxation.20 

Stromberg DD stated that creep is seen by lengthening 
the muscle tissue due to an applied fixed load. Therefore  
the  temporary improvement of Hamstring flexibility may 
be due to the changes in the elastic region caused by the 
single session of stretching of Hold – Relax.21 However  
Taniaawas

Stated that the effect of flexibility was only temporary, 
if stretching was not continued.22 

 The other reason for the improvement of hamstring 
flexibility may be due to the thixotropic property of the 
tissue that is the ability of the tissue to become more liquid 
after motion and return to a stiff, gel state at rest,(Walsh 
EG, Lakie M) increasing the number of stable bonds 
between actin and myosin filaments when the muscle is at 
rest, increasing the stiffness.23

Lakie M, Hagbarth KE stated that muscle becomes 
more fluidlike by breaking the bonds on motion.24

Lori thein Brody stated that Agonist contraction relaxes 
the muscle by reciprocal inhibition. It is also because of the 
thixotropic property, creep phenomena etc the  flexibility 
of the hamstring muscle is increased.

Hold –relax with agonist contraction increases the 
extensibility of hamstring due to its thixotropicity, creep 
phenomena etc. It also relaxes the muscle by reciprocal and 
autogenic inhibition and therby increases the flexibility of 
hamstring muscle. From the mean calculated it has been 
found that Hold-Relax with Agonist contraction is very 
much effective in increasing the flexibility of Hamstring 
muscle followed by Hold-relax group and then by Agonist 
contraction.

  CONCLUSION 

30 subjects were made to perform three different PNF 
stretching techniques, Hold –Relax, Agonist contraction 
and Hold- Relax with Agonist contraction. From the mean 
values we conclude that the Hold – Relax with Agonist 
Contraction group has the highest value followed by the        
Hold -Relax group and then the Agonist Contraction group, 
which means that Hold –Relax with Agonist Contraction is 
much effective in increasing the extensibility of hamstring 
than the other groups. Hence Hold – Relax with Agonist 
Contraction method of PNF stretching can be used by 
Athletes and Sports Physiotherapists to improve hamstring 
flexibility and there by improve the performance and also 
prevent injuries.
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ABSTRACT

Introduction: The purpose of the study is to find out the outcome of head injury patients with different 
severity over the period of time. Method:  Overall 267 head injury patients admitted in the Medanta Institute 
of Neurosciences were included for the study. Out of these patients, 29 (10.8%) patients died during the 
hospital stay.  We could follow up only 191 patients (80.25%) over the period of one year and found that 
20 patients (10.47%) died after their discharge due to unknown reasons. Excluding the patients died, a total 
of 218 patients were categorized into mild, moderate and severe head injury based on their GCS at the 
time of admission – 68 (31.2%)severe head injury patients, 27 (12.4%)moderate head injury patients, 123 
(56.4%) mild head injury patients. The patients were analyzed for their improvement during their hospital 
stay with respect to Modified Rankin Scale and Barthel Functional Index and the patients were followed up 
in one year.  Results:   The results revealed that significant number of patients moved to mild GCS category 
(87.2%) irrespective of admission GCS status (Chi square = 43.90, p value = 0.00).  There is significant 
improvement in condition of the patient with respect to modified rankin scale in all the 3 groups from 
admission to discharge and from discharge to follow up.  At one year follow up, 58 patients (30.4%) had no 
signs and symptoms of disease (mRS – 0), 82 patients (42.9%) has some symptoms but no disability (mRS 
- 1), 17 patients (8.9%) had mild disability (mRS - 2), 5 patients (2.6%) had moderate disability (mRS -3) 
and 9 patients (4.7%) had severe disability (mRS-4, mRS-5).  At one year follow up, 142 (76%) patients 
were completely independent (Barthel – 100), 15 patients (8%) were more than 80% independent (Barthel 
>80<100), 14 patients (16%) need varying amount of assistance and they are dependent.145 (84.8%) 
patients returned to work and 26 (15.2%) patients did not return to work.  Conclusion: The study reveals 
that significant proportion of the patient with head injury became functionally independent as well as they 
returned to work (84%).  
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 INTRODUCTION

Incidence of head injuries/ traumatic brain 
injuris(TBI) is increasing day by day, and this is the 
major cause of morbidity and mortality in developing 
countries.1  This affects not only the family but also 
increases the cost of medical care.  With the advancement 

of newer technology and therapeutic techniques, the 
recovery of head injury patients has been hastened.  The 
purpose of the study is to find out the clinical outcome 
of different category of head injury patients, prevalence 
of major disability among these and their return to work 
status over the period of one year.

REVIEW OF LITERATURE

TBI is a significant public health problem 
worldwide and is predicted to surpass many diseases as 
a major cause of death and disability by the year 2020.3, 

9 There is some data to indicate that the majority of TBI 
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cases (60%) are as a result of RTA, followed by falls 
(20-30%), and violence (10%).4,9 Cost studies from 
high-income countries such as the U.S. which attempt to 
incorporate the lost earnings of injured individuals and 
their caregivers, indicates national expenditures of $56.3 
billion annually related to TBI.4, 8

India and other developing countries face the 
major challenges of prevention, pre-hospital care, and 
rehabilitation in their rapidly changing environments to 
reduce the burden of traumatic brain injuries.2

Return to work following TBI is determined by 
a variety of factors, including the following: patient 
demographics; injury severity; type of rehabilitation 
and work assistance provided; operational definitions 
of work status; and  modes of verifying work status (see 
Cifu et al., 1997).2

The rehabilitation plays a central role in the course 
of patient’s recovery and rehabilitation in patients with 
TBI has been recognized as a subspecialty of neuro 
rehabilitation.6  Survivors of traumatic brain injury can 
have multiple residual impairments and disabilities, 6,7 

however to date there exists a limited body of evidence 
to study the potential implications and patients outcomes 
after TBI rehabilitation measures.6, 8 

The purpose of the study is to find out the clinical 
outcome of different category of head injury patients, 
prevelance of major disability among these and their 
return to work status over the period of one year.

METHODOLOGY

Sampling – Convenient Sampling

A total of 267 head Injury patients admitted under 
the Medanta Institute of Neurosciences, Medanta the 
Medicity Hospital, Gurgaon during the period 2013 
to 2014 were included for the study after getting 
institutional consent form signed and due approval 
from institutional ethics committee.  Comprehensive 
evaluation of the patients was done by the neuro physical 
therapist including but not limited to Glasgow Coma 
Scale, Modified Rankin Scale, and Barthel Functional 
Index.  All patients were provided neuro-rehabilitation 
as per the hospital protocol which includes maintaining 
chest hygience, coma arousal techniques, appropriate 
positioning, limb exercises, mobilization, etc.  Weekly 
group counselling was given to attendants of head injury 

patients to actively participate in neuro-rehabilitation 
during the recovery phase of the patients.  All patients 
were assessed at the time of discharge for their functional 
capacity by barthel index and disability was scored with 
respect to modified rankin scale. Detailed home exercise 
program were given to the patients and attendants of the 
head injury patients at the time of the discharge.  We 
were able to follow up 191 patients telephonically over 
a period of one year to enquire about the patients status 
and barthel functional index as well as modified rankin 
scale were scored based on telephonic interview and 
their return to work status were also recorded. 

Independent Variable:

Head Injury Patients – Severity of Head Injury

Mild Head Injury – GCS 13>15

Moderate Head Injury – GCS 9 <12

Severe Head Injury – GCS<8

Dependent Variable:

Glasgow Coma Scale (GCS)

Barthel Index

Modified Rankin Scale

Return to Work Status

DATA ANALYSIS

Quantitative data were presented in terms of 
means and standard deviation. Categorical data were 
presented as absolute numbers and proportions. Paired 
Student t test were used for comparison at admission Vs. 
discharge, admission Vs. follow-up and discharge Vs. 
follow-up of mRS and Barthel by GCS category. Cross 
tables were generated and chi square test/Fisher Exact 
test were used for testing of associations.  P-value < 0.05 
is considered statistically significant.  SPSS software 
Version 20.0 was used for analysis.

RESULTS

Overall 267 head injury patients admitted in the 
Medanta Institute of Neurosciences were included for 
the study.  Out of these patients, 29  (10.8%) patients 
died during the hospital stay.  We could follow up over 
191 patients (80.2%) over the period of one year and 
found that 20 patients (10.47%) died after their discharge 
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Graph 1: Gender Distribution

GLASGOW COMA SCALE

The results revealed that significant number 
of patients moved to mild GCS category (87.2%) 
irrespective of admission GCS status (Chi square = 
98.87, p value = 0.00). At the time of discharge, 5.5% 
of the patients GCS remained in severe head injury 
category from 31.2% at the time of admission  ( Refer 
to Table 3).  

Table 3: Distribution of Status of GCS at 
admission and discharge, where NA-D = 218.

GCS Adm

GCS Dis. Severe Moderate Mild Total (%)

Severe 10 2 0
12
(5.5)

Moderate 12 4 0
16 
(7.3)

Mild 46 21 123
190 
(87.2)

Total (%)
68
(31.2)

27 
(12.4)

123 
(56.4)

218
(100.0)

Majority of Patients have moved to Mild GCS 
category (87.2%) irrespective of admission GCS status. 
(Chi square = 94.870, p value = 0.000)

MODIFIED RANKIN SCALE

The results revealed that there is significant 
improvement in condition of the patient with respect to 
modified rankin scale in all the 3 groups from admission 
to discharge and from discharge to followup (P<0.05).  
(Graph 2)  Comparison of improvement between three 
groups revealed that there is no significant difference.

due to unknown reasons.   Excluding the patients died,  
a total of 218 patients were categorized into mild, 
moderate and severe head injury based on their GCS at 
the time of admission – 68 (31.2%)severe head injury 
patients, 27 (12.4%)moderate head injury patients, 123 
(56.4%) mild head injury patients. The patients were 
analyzed for their improvement during their hospital 
stay with respect to Modified Rankin Scale and Barthel 
Functional Index.  

Table 1:  Methodological Details of the Study

Total Number of Patients 267

Mortality – in Hospital 29 (10.8%)

Total Number of Patients Discharged Alive 238

Total Number of Patients Followed up 191

Mortality Among Followed up Patients 20 (10.47%)

Patient analyzed Admission - Discharge (A 
– D)* - NA-D

218

Patients analysed Admission - Discharge  
- Followup (A - D – F)** -  NA-D-F

171

Male: Female 196 (89.9%) : 
22 (10.1%)

Age Group: Mean+SD 38.4+16, 

Median Age Group 36

GCS: Admission 11.31+4.30

GCS: Discharge 14.02+2.55

Severity of Head Injury

a. Mild Head Injury (3-8) 123 (56.4%)

b. Moderate Head Injury (9-12) 27 (12.4%)

c. Severe Head Injury (13-15) 68 (31.2%)

Average Length of Stay:  17.46+22.45

Median Length of Stay 8

*Excluding mortality. ** Excludes mortality and 
lost to follow up.

Table 2: Distribution of Age Group.  (NA-D = 
218)

Age Group 
(yrs)

Number of Patients
218

Percentage

≤ 30 79 36.2

31 – 45 79 36.2

46 – 60 37 17.0

> 60 23 10.6
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Graph 2: Modified Rankin Scale at Admission, Discharge and 
Followup

At one year follow up, 58 patients (30.4%) had no 
signs and symptoms of disease (mRS – 0), 82 patients 
(42.9%) has some symptoms but no disability (mRS - 
1), 17 patients (8.9%) had mild disability (mRS - 2), 5 
patients (2.6%) had moderate disability (mRS -3) and 9 
patients (4.7%) had severe disability (mRS-4, mRS-5).  
20 patients (10.5%) died after discharge due to unknown 
reasons (mRS-6)

Barthel Functional Index: 

The results revealed that there is significant 
improvement in condition of the patient with respect 
to Barthel Index in all the 3 groups from admission to 
discharge and from discharge to follow-up (P<0.05).  
(Refer to Table 4)  Comparison of improvement 
between three groups revealed that there is significant 
improvement in severe head injury patients compared to 
mild head injury patients,(p<0.05)  whereas there is no 
significant difference between moderate head injury and 
mild head injury patients. (Refer to Graph 3)

Graph 3: Barthel Functional Index of Admission, Discharge 
and Followup with respect to Mild, Moderate and Severe 
Head Injury  (NA-D = 218, NA-D-F = 171)

At one year follow up, 142 (76%) patients were 
completely independent (Barthel – 100), 15 patients (8%) 
were more than 80% independent (Barthel >80<100), 14 
patients needs varying amount of assistance and they are 
dependent.   20 patients (10.6%) died after discharge.

Graph 4: Mean Improvement in Barthel Index From 
Admission to Discharge and Followup

(NA-D = 218, NA-D-F = 171)

Graph 5:  Return to Work After Head Injury

DISCUSSIONS

Out of 267 head injury patients, 218 head injury 
patients (excluding mortality) were categorized into 
mild, moderate and severe head injury based on their 
GCS at the time of admission.  The patients were 
analyzed for their improvement during their hospital 
stay with respect to Modified Rankin Scale and Barthel 
Functional Index.  Out of these patients, 29  (10.8%) 
patients died during the hospital stay.  We could follow 
up over 191 patients over the period of one year and 
found that 20 patients (10.47%) died after their discharge 
due to unknown reasons.   

MORTALITY

Out of these patients, 29 (10.8%) patients died 
during the hospital stay.  We could follow up over 
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191 patients over the period of one year and found that 
20 patients (10.47%) died after their discharge due to 
unknown reasons.  This could be attributed to the fact 
that our hospital being tertiary care hospital, more 
number of severe head injury gets admitted. The meta-
analysis done by McIntyre A et al11 (2013) to find out 
the mortality rate among older adults (adults > 60 years) 
revealed overall mortality rate of 38.3%.  In the study 
done by Amitabh et al1 (2013), overall mortality in total 
head injury patient was 13% and  according to GCS, 368 
(43.5%) patients of severe head injury patient expired 
while mortality in moderate grade injury was 5.6% and 
100% of mild head injury patients were saved.1  The 
study done by Amit Agrawal revealed that overall TBI 
related mortality during study period was 6.4%.12  

GLASGOW COMA SCALE

The results revealed that significant number 
of patients moved to mild GCS category (87.2%) 
irrespective of admission GCS status (Chi square = 
43.90, p value = 0.00).  This is in accordance to the study 
done by Amit Agarwal et al.10

Modified Rankin Scale:

The results revealed that there is significant 
improvement in condition of the patient with respect to 
modified rankin scale in all the 3 groups from admission 
to discharge and from discharge to followup. 

Barthel Functional Index

The results revealed that there is significant 
improvement in condition of the patient with respect to 
all the 3 groups from admission to discharge and from 
discharge to followup.  The mean barthel score of the 
patients were 27.43+37, 66.26+33, and 94.39+17 at 
the admission, discharge and one year follow up.  The 
results of the study were better when compared to the 
study done by Intiso D. Et al (2011) where the mean 
Barthel scores were 4.0 (SD=5.9), 60.9 (SD=37.5), 63.7 
(SD=35.1) and 67.3 (SD=38.2) (p<0.001) and median 
GOS was 3, 4, 4 and 4 at admission, discharge, 1 year 
and follow-up, respectively, in TBI patients.12   The 
results of our study could also be attributed to the fact 
that the scores of the mortality patients were excluded 
from the study.

Return to Work

When we analyzed the return to work status at one 

year follow up, 145 (84.8%) patients returned to work 
and 26 (15.2%) patients did not return to work.  Ability 
to RTW is strongly related to the severity of the head 
injury, with severe TBI patients being less likely to 
RTW than moderate TBI patients, and moderate TBI 
patients being less likely to RTW in comparison to 
minor TBI patients.

Limitations of the Study:

More detailed evaluation of the patients could 
be done if we could assess the patients in person on 
the followup visit. There could be variations in the 
socioeconomic status of the patient’s family as well as 
the therapy which the patient underwent post discharge, 
which were not considered for analysis.  Also, 
occupation and educational level of the patients could 
have influenced the patient’s recovery.  

CONCLUSION

The study reveals that significant proportion of the 
patient with head injury became functionally independent 
as well as they returned to work (84%).  This could 
be attributed to the advancement in  the therapeutics 
techniques and active participation of family members 
in rehabilitation, though they could be some variation 
in the therapeutics once the patient got discharged 
from hospital.  Moreover, the one year follow up data 
includes only those patients which we could follow up 
and excludes the patients, who have died during the 
hospital and after discharge. Further research can be 
done to analyse the cognition and emotional status of the 
patients after head injury.  
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ABSTRACT

Muscular flexibility is an important aspect of normal human function. The term flexibility and muscle length 
are often synonymously used when referring to the ability of any muscle to be lengthened up to the end 
range. The purpose of the present cross-sectional descriptive study was to compare the Hamstring muscle 
length between children and adults in various age groups and gender, measured by three clinical tests i.e., 
straight leg raise test, popliteal angle, and Active knee extension test. Total 180 subjects participated in the 
study with 77 males and 103 females. All participants were equally distributed in to one of the six age groups 
formed with interval of 05 years. The data was analysed using Microsoft excel methods. All three tests i.e., 
passive straight leg raise test, popliteal angle, and Active knee extension test (right and left) for both genders 
were not statistically significant indicating that  length of hamstring muscle was not different between both 
genders. First two tests between age groups (11-40 years) were not statistically significant except last was 
statistically significant (p 0.011and p 0.052 respectively) different between age groups.

 Keywords: Flexibility, muscle length, popliteal angle, knee extension
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INTRODUCTION

Muscular flexibility is an important aspect of normal 
human function. Limited flexibility has been shown to 
predispose a person to several musculoskeletal overuse 
injuries and significantly affect a person’s level of 
function. Muscular tightness is frequently postulated as 
an intrinsic risk factor for the development of a muscle 
injury.1 The term flexibility and muscle length are often 
synonymously used when referring to the ability of any 
muscle to be lengthened up to the end range. The lack 
of mobility, which is not apparent as an alignment fault 
but which is detected in tests for flexibility and muscle 
length, may be the more significant factor. Range of 
motion at each joint is dependent upon the individual 
joints but varies between each person.2, 3, 4, 5

Different types of flexibility5 are dynamic flexibility 
or kinetic flexibility, static - active flexibility and 
static - passive flexibility. Various factors6 influence 

an individual’s flexibility and are of two type’s i.e. 
external factors are age, gender, temperature and 
exercise history; and internal factors are type of joint 
(ball and socket, hinge, condyloid); type of movement 
(flexion- extension, rotation, abduction- adduction etc.); 
elasticity of muscle tissue, tendon, ligaments, skin, and 
deep connective tissue such as fascia and tendon e.g.,  
proprioceptors 

The hamstrings comprise three large muscles, 
namely semitendinosus, semimembranosus and biceps 
femoris which originate from the ischial tuberosity. 
They are located in the posterior compartment of the 
thigh and span the hip and knee joints. Hence, they are 
extensors of the hip and flexors of the knee7. This group 
perform an important role in the antero-posterior pelvic 
tilt, indirectly affecting lumbar lordosis. Poor hamstring 
flexibility has been associated with postural deviations, 
gait limitations, increased risk of falls, and susceptibility 
to musculoskeletal injuries. Moreover, among young 
people a good flexibility in the hips seems to contribute 
to the decrease of the risk of low back pain and neck 
tension.4 The proposed etiology includes insufficient 
flexibility, strength impairment or imbalance, and 
dyssynergic contraction that can place excessive strain 
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on the hamstring muscles.1

Inability to achieve greater than 160° of knee 
extension with hip at 90° of flexion is considered as 
hamstring tightness.8 The term has also been used to 
denote a slight to moderate decrease in muscle length; 
usually the movement in the direction of the elongating 
muscle is limited.7 Several tests are clinically used to 
assess Hamstring muscle flexibility, among them the 
Sit-and-Reach, active or passive extension of the knee, 
Straight Leg Raise Test (SLR). 9, 10

Physical therapist could expect Hamstring muscle 
length (HML) to vary between men and women, with 
women having greater HML than men. Furthermore, 
a clinician could reason that Hamstring muscle length 
would diminish with an increase in age.11 Measurement 
of the popliteal angle is used to assess hamstring 
contracture in children using a 360 degrees goniometer; 
the popliteal angle was measured with the hip held 
at 90 degrees flexion to indicate hamstring muscle 
tightness.12

None of the investigators to the best of our knowledge 
statistically compared Hamstring muscle length between 
children and adults. Therefore the purpose of the present 
study was to compare the Hamstring muscle length 
between children and adults in various age groups and 
gender, measured by 3 clinical tests {straight leg raise 
test (SLRT), popliteal angle (PA), Active knee extension 
test (AKET)}.

MATERIAL & METHOD

Study design: Cross-sectional descriptive study

Sampling: Participants were selected from the 
population using convenient sampling.

Inclusion criteria: School children, age groups 
from 11- 15years; Adult age groups from 16-40 years; 
Individual with BMI between 18.5 to 25 kg/m2; both 
genders; willingness to participate in the study.

Exclusion criteria: Pregnant women; subjects with 
health problems such as contracture, history of LBP, 
history of surgery of low back and hip; history of 
neurological and musculoskeletal problems of hip and 
knee joint.

Materials: Universal goniometer, standard weighing 
machine, measure tape, stabilization belt, cross bar, 

strap, pen, paper.

Tests were done in secured place so that fear of fall 
during tests was prevented. The children and adults were 
exposed to above thigh, shoes and socks were removed 
before conducting tests to measure the hamstring length 
in the various age groups. Each subject completed 3 
timed active knee extension test on right and left lower 
limb followed by straight leg raise test and popliteal 
angle on right and left lower limb.

1) Measurement of Active Knee Extension (AKE) 
Test1

The subject is in supine lying. The hip and knee of 
the extremity being tested into 90 degree flexion with 
the anterior aspect of thigh in contact with the horizontal 
cross bar at all times to maintain hip in 90 degrees of 
flexion. The lower extremity not being tested and the 
pelvis were strapped down the table using stabilizing 
belt to control any accessory movements. The subjects 
were asked to extend right lower extremity as far as 
possible until a mild stretch sensation was felt. A full 
circle goniometer was used to measure the angle of knee 
flexion. The fulcrum of the goniometer was centred over 
the lateral condyle of the femur with the proximal arm 
secured along the femur using greater trochanter. The 
distal arms were aligned with the lower leg using the 
lateral malleolus.

2) Measurement of Passive Straight Leg Raise 
(PSLR) Test13:

The subject in supine lying with legs extended and 
lower back and sacrum flat on the plinth. If the lower 
back is not flat due to hip flexor shortness a pillow 
placed under the contra lateral leg to flex the hips just 
enough to flatten the back. To maintain the lower back 
and sacral position the contra lateral leg was held firmly 
down against the plinth and strapped with stabilizing 
belt. The opposite leg was then passively flexed at the 
hip joint while maintaining knee extension with the 
foot in a relaxed position. The angle of hip flexion 
was measured to the nearest degree, using a universal 
goniometer. The universal goniometer was centred on 
the greater trochanter of the femur with stationary arm 
aligned along the mid axillary line with the help of 
assistant and movable arm aligned along the shaft of the 
femur.       

3) Measurement of Popliteal Angle (PA)14:
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Hamstring muscle length (popliteal angle) is evaluated by passive knee extension test. The same procedure was 
applied as for the AKE test, but this time the tester’s hand nearest the subjects head maintained the subjects anterior 
thigh against the cross bar of the adjustable hurdle while the testers other hand extended the knee passively . The 
knee joint angle was measured using the universal goniometer to the nearest degree when the subject reported slight 
tension within their hamstring muscle group or when the tester observed the hamstring muscles beginning to extend 
the hip joint.

OBSERVATION AND RESULT

Table 1: Comparisons of PSLRT, PA & AKET between genders

Sex No. Mean Std. Deviation Std. Error Mean
P Value
(Mann Whitney Test)

PSLRT Rt
(Degree)

M 77 84.10 8.938 1.019
0.056

F 103 81.71 9.735 0.959
PSLRT Lt
(Degree)

M 77 77.84 8.161 0.930
0.575

F 103 76.00 11.840 1.167

PA Rt (Degree)
M 77 175.36 7.759 0.884

0.045
F 103 172.64 13.105 1.291

PA Lt
(Degree)

M 77 170.62 6.035 0.688
0.437

F 103 167.77 14.507 1.429

AKET Rt (Degree)
M 77 172.07 7.668 0.874

0.159
F 103 169.36 13.249 1.305

AKET Lt
(Degree)

M 77 167.48 6.054 0.690
0.525

F 103 164.50 14.460 1.425

Table 2: Comparison of PSLRT between the Age Groups

Parameter
Age group
(years)

No. Mean Std. Deviation Std. Error
P value
(Kruskal walis 
test)

PSLRT Rt

(degree)

11-15 30 85.23 9.047 1.652

0.445

16-20 30 81.53 9.954 1.817

21-25 30 81.43 11.184 2.042

26-30 30 83.50 8.003 1.461

31-35 30 82.27 10.086 1.841

36-40 30 82.43 8.307 1.517

Total 180 82.73 9.452 0.704

PSLRT Lt

(degree)

11-15 30 76.00 10.242 1.870

0.378

16-20 30 74.50 9.409 1.718

21-25 30 77.83 13.141 2.399

26-30 30 77.00 7.529 1.375

31-35 30 76.97 11.140 2.034

36-40 30 78.43 10.760 1.964

Total 180 76.79 10.440 0.778
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Table 3: Comparison of PA between the Age Groups

Parameter
Age group
(years)

No. Mean Std. Deviation Std. Error
P value
(Kruskal walis 
test)

PA Rt

(degree)

11- 15 30 178.27 2.982 0.544

0.044

16-20 30 171.87 11.605 2.119
21-25 30 170.00 20.983 3.831
26-30 30 173.83 7.498 1.369
31-35 30 174.47 7.357 1.343
36-40 30 174.40 6.218 1.135
Total 180 173.81 11.192 0.834

PA Lt
(degree)

11-15 30 172.20 5.068 0.925

0.150

16-20 30 167.00 8.859 1.617
21-25 30 166.10 23.568 4.303
26-30 30 168.93 6.400 1.168
31-35 30 168.73 8.229 1.502
36-40 30 170.97 7.228 1.320
Total 180 168.99 11.722 0.874

Table 4: Comparison of AKET between the Age Groups

Parameter
Age group
(years)

No. Mean Std. Deviation Std. Error
P value
(Kruskal walis 
test)

AKET Rt (degree)

11-15 30 175.32 2.548 0.465

0.044

16-20 30 168.03 11.577 2.114

21-25 30 166.58 21.024 3.838

26-30 30 170.66 7.493 1.368

31-35 30 171.31 7.674 1.401

36-40 30 171.22 6.128 1.119

Total 180 170.52 11.260 0.839

AKE Lt
(degree)

11-15 30 169.67 5.061 0.924

0.150

16-20 30 163.89 8.955 1.635

21-25 30 162.43 23.425 4.277

26-30 30 165.62 6.652 1.214

31-35 30 165.47 7.841 1.432

36-40 30 167.55 7.095 1.295

Total 180 165.77 11.700 0.872

DISCUSSION

The present study aimed to compare the hamstring 
muscle length between children and adults. In the present 
study Hamstring muscle length was measured by 3 
clinical tests; AKET, PSLRT and PA. Total 180 subjects 
participated in the study with 77 males and 103 females. 

All participants were equally distributed in to one of the 
six age groups formed with interval of 05 years.

The mean value of PSLRT (Rt) for female and male 
was 81.71° ± 9.735° and 84.10° ± 8.938° respectively. 
PSLRT (Lt) for female and male was 76.00°± 11.840° 
and 77.84° ± 8.161° respectively.  The PSLRT (Rt) and 
(Lt) for both gender was statistically insignificant (p = 
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0.056 and 0.575 respectively) indicating that hamstring 
muscle length was not different (table 2). Similarly 
other two tests i.e. popliteal angle (PA) & active knee 
extension test (AKET) on both sides did not show any 
significant difference between the males and females.

Youdas JW et al.11 they have studied the Influence 
of Gender and Age on Hamstring Muscle Length in 
Healthy Adults to examine the factors of gender and age, 
stratified by 10-year increments, on hamstring muscle 
length (HML) as measured by passive straight-leg raise 
(PSLR) and popliteal angle (PA). Two hundred fourteen 
adults (108 women, 106 men; age range, 20-79 years) 
with no known history of hip or knee joint disease and 
no history of recent hamstring strain participated in the 
study. PSLR (trunk-thigh angle) and PA (thigh-leg angle) 
were estimated with a Goniometer. A 2-way analysis of 
variance (ANOVA) was used to analyse the effects of 2 
The PSLR angle in men (68.5° ± 6.8°) was significantly 
less (P 0.001) than that in women (76.3° ± 9.8°). The PA 
value in men (141.4° ± 8.1°) was significantly less (P 
0.001) than that in women (152° ± 10.6°). No difference 
in HML was found across age groups. These data 
provide physical therapists with typical values of HML 
for men and women over a span of 60 years.

The analysis of variables was studied between 
the different age groups. Only the AKET test showed 
significant difference between the groups’ p value 0.01 
&0.05 on the right and left respectively. (Table 4)

Akinpelu Ao et al.7 they have studied influence 
of age on hamstring tightness in apparently healthy 
Nigerians, Hamstring tightness was measured using the 
active knee extension test (AKET) in 240 apparently 
healthy male and female subjects, aged 5-59 years. 
The subjects were recruited into 6 age groups using the 
purposive sampling technique. Hamstring tightness was 
compared across the age groups using one-way analysis 
of variance (ANOVA). The independent t-test was used 
to compare hamstring tightness on both lower limbs in 
male and female subjects. & resulted Subjects’ mean 
age was 29.63 ± 16.72 years. All subjects had hamstring 
tightness (absolute extension lag) and this increased with 
age up to age group 40-49 years. The male subjects had 
significantly higher hamstring tightness than the females 
in all the age groups and concluded that   hamstring 
tightness increases in apparently healthy Nigerians from 
childhood up to age 40-49 years and it is higher in males 
than females.

Andrew rolls, Keith George et al13 The noticeable 
decrease in hamstring muscle length at the 17–19 years 
age group was unlikely due to excessive or peak growth 
velocity as this normally occurs around the age of 13–14 
years. It could be related to the fact that the subjects in 
the study were in full time football training and so only 
played one sport whereas the other age groups who 
are still at school and therefore potentially play more 
than one sport that may promote greater hamstring 
flexibility.

James w. Youdas et al15 reported that there is a 
general decline in muscle flexibility as people age. It has 
been purported that the decrease in joint range of motion 
and muscle flexibility with aging may be related to age 
associated molecular cross-linking in collagen molecules 
that can possibly alter the mechanical structure of 
collagen at the cellular level. Despite this information, 
Youdas et al. found no difference in Hamstring muscle 
length across age groups in healthy men and women 
whose ages ranged from 20 to 79 years.

CONCLUSION

The PSLRT, PA and AKET (Rt & Lt) for both 
genders were not statistically significant indicating 
that hamstring muscle length was not different between 
both genders. The PSLRT, PA (Rt & Lt) between age  
groups (11-40 years) were not statistically significant 
except  AKET (Rt & Lt) was statistically significant 
(p 0.011and 0.052 respectively) different between age 
groups. Limitations of this study are smaller age groups 
(11-40 years) were taken. Result could differ if larger 
age group were selected for this study.
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ABSTRACT

Background and Purpose: Motor dysfunction is one of the most frequently encountered and therapeutically 
persistent problems after stroke. Therefore, recovery of motor function is a major emphasis in almost all 
rehabilitation efforts for stroke patients. The purpose of this study was to investigate the effect of rhythmic 
auditory stimulation on gait training in post stroke patients.

Design: Experimental Study design.

Method: 30 subjects were allocated to 2 groups of 15 members each. GroupA received Conventional 
physiotherapy alone and Group B received RAS using metronome for gait training along with Conventional 
physiotherapy. The intervention was applied for 3 weeks. The subjects were evaluated for gait velocity 
through ten meter walk (TMW) test  and cadence.

Results: Statistical analysis was done by using SPSS11.5 software. Significant improvements in all main 
outcomes parameters were observed in response to the intervention. Between group analysis showed a 
statistically significant difference in favor of rhythmic auditory stimulationin performance of the Ten Meter 
Walk Test (t = 13.91, P – 0.000) and the Cadence (t = 10.55, P – 0.002).

Conclusion: The present study concluded that, RAS along with Conventional physiotherapy is an effective 
approach to improve gait training in post stroke patients.

Keywords: RAS (rhythmic auditory stimulation), TMW (Ten meter walk test).
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INTRODUCTION

Stroke is a rapidly developing clinical signs of focal 
and global disturbances of cerebral blood function, with 
symptoms lasting 24 hours or longer or leading to death , 
with no apparent cause other than vascular origin(World 
Health organization)1. The worldwide incidence has 
been quoted as 2 per 1000 population per annum, about 
4/1000 in the people aged 45-84 years2.

The prevalence of stroke is higher among Asians 
and in India it is about 250-300/10, 0000 per year3. 

According to”The Trivandrum Stroke Registry” which 
is based on the WHO STEPS Stroke Manual, the crude 
annual incidence per 100 000 for all strokes was 117 for 
the total population (115 for males and 119 for females), 
116 for the urban population, and 119 for the rural 
population4.

Stroke is the leading cause of long term disability 
and handicaps in the industrialized world5.Of those 
patients who survive the acute phase, about 20% to 30% 
are unable to walk, whereas many others have moderate 
to severe walking disability6. These deficits in gait 
performance are not only  due  to  muscle  weakness  but 
also due to complex abnormalities in motor control7.

The post stroke hemiparetic gait is characterized by 
abnormalities with muscle activation pattern, timing, 
grading of muscle activity, muscle tone, joint kinetics and 
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kinematics and posture control. Gait speed, stride length, 
and cadence are reduced and stance duration on the non-
paretic side and double support time are increased relative 
to neurologically healthy individuals7,8. Restoration 
of mobility is critical to successful rehabilitation after 
stroke9.A variety of movement therapy approaches 
are available for retraining motor skill to improve gait 
in patients with hemiplegia. But a vast majority of 
individuals experience persistent problems especially in 
the area of neuro motor functioning even after training. 
So effective and intensive rehabilitation programme is 
necessary to improve gait function

Rhythmic auditory stimulation involves the use 
of rhythmic sensory cueing of the motor system. The 
fast-acting physiological entrainment mechanisms 
between auditory rhythm and motor response serve to 
stabilize and regulate gait patterns9.Rhythmic auditory 
stimulation rehabilitation technique involves highly 
repetitive rhythmically patterned movement training 
that tends to be particularly effective7. It  is an effective 
tool to improve various gait parameters. The parameters 
used in this study were gait velocity and cadence. The 
study is aimed to evaluate the effect of rhythmic auditory 
stimulation (RAS) in gait training following stroke. 

METHODOLOGY 

Source of data: The study was conducted in the 
Department of Physical Therapy Karunya Pain and 
Palliative, Chalakkara, Mahe

Research design: The study was an Experimental 
study, Pretest– post test control group design.

Study method: Thirty subjects were selected based 
on the inclusion criteria. The subjects selected were 
between the age group of 50 years – 65 year, post stroke 
with a duration 2 months to 6 months, as soon as the 
patients completed 5 strides with hand held assistance by 
the therapist, patients of brunnstrom stage 3-4 recovery. 
Male and females were selected equally having left or 
right MCA territory stroke.They were grouped into two 
groups- control group and experimental group (each 
group consisting of 15 subjects) based on convenient 
sampling method. Control group - Subjects in Group 
A (n=15) received gait training by Conventional 
physiotherapy. Experimental group - Subjects in Group 
B (n=15) received gait training with rhythmic auditory 
stimulation using metronome along with Conventional 
physiotherapy.  The study procedures were explained 

to the subjects and consent taken. Before the training 
pre test scores was measured by cadence and ten meter 
walk test

Patients entered the study as soon as they could 
complete 5 strides with hand-held assistance by the 
therapist, i.e. supporting the forearm, wrist and elbow 
at approximately 90 degree elbow flexion on the 
nonparetic side. Hand-held assistance was also given 
to the patient throughout experimental trials and gait 
training time when needed. The study duration was 3 
weeks, with gait training daily for 30 minutes, 5 times 
per week. In group A, patients trained conventional 
physiotherapy and walking with instructions regarding 
speed improvement however without using metronome. 
In group B, patients trained their walking by using a 
metronome in addition to conventional physiotherapy. 
The patients practiced forward walking, side walking 
and backward walking with the help of metronome. 
After an initial cadence assessment during a 1 to 2 min 
warm-up walk, the rhythm frequency was matched to the 
gait cadence for the first quarter of the session. During 
the second and third quarter the rhythm frequency was 
incrementally increased by 5 to 10%, depending on the 
patient’s ability. The last quarter was spent with RAS 
intermittently faded to train for independent carryover 
of improved gait patterns. The conventional treatment 
included range of motion exercises, strengthening 
exercises, spasticity management, balance training, gait 
training.

All the subjects were pre and post tested the day 
before commencing and the day after concluding the 
training. Pre and post test were carried out without 
RAS. The parameters used were gait velocity which 
was measured by using Ten meter walk test (TMW) and 
cadence to find out the number of steps that is taken in 
1 minute. For TMW test the subject was instructed to 
walk a distance of 14 meters (2 meters for accelerating 
initially and the last 2 meters after crossing the 12 meter 
line ). The time needed for walking 10 meter distance is 
measured using a stopwatch.  

FINDINGS

A total of 30 subjects participated in this study. 
They were conveniently assigned to either control group 
or experimental group.The datas were analyzed using 
SPSS 11.5 software. Paired‘t’ test was used to analyzed 
the intra group significance. Independent‘t’ test was 
used to analyzed the inter group significance
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Table 1: Analysis of pre test and post test values of TMW & CADENCE in Group A.

GROUP

MEAN STD. 
DEVIATION

STD. 
ERROR 
MEAN

95% CONFIDENCE 
INTERVAL OF THE 
DIFF.

t df
SIG.
(P VALUE)

LOWER UPPER

TMW

PRE 
TEST 0.4553 0.0552 0.0142

0.115  0.0876 15.859 14 .000POST 
TEST 0.5567 0.0648 0.0167

CADE_
NCE

PRE 
TEST 80.6667 6.8937 1.7799

6.5005 5.0995 17.759 14 .000
POST 
TEST 86.4667 6.9986 1.807

Table shows paired t test of TMW and cadence in group A. The result shows that in TMW, the mean value of pre-
test score is 0.4553 ± 0.0552 ( SD ) and post test score is 0.5567 ± 0.0648 ( SD ). The calculated value of t (15.859) 
is greater than the table value of t for 14 degrees of freedom and 5% level of significance ( 2.145 ), suggesting that 
there is significant difference between the pre-test and post test scores of group A.

For Cadence, the mean value of pre-test score is 80.6667 ± 6.8937 (SD) and post test score is 86.4667 ± 6.9986 
(SD). The calculated value of t (17.759) is greater than the table value of t for 14 degrees of freedom and 5% level 
of significance ( 2.145 ), suggesting that there is significant difference between the pre-test and post test scores of 
group A.

Table 2: Analysis of pre test and post test values of TMW & CADENCE in Group B

GROUP MEAN
STD. 
DEVIATION

STD. 
ERROR 
MEAN

95% CONFIDENCE 
INTERVAL OF THE 
DIFF.       t df

SIG.
(P VALUE)

LOWER UPPER

TMW

PRE 
TEST

.578 .1225 .0316

.455 .364 19.29 14 .000
POST 
TEST

.989 0.1793 .0463

CADE_
NCENCE

PRE 
TEST

93.933 7.2944 1.8834

16.245 12.954 19.03 14 .000POST 
TEST

108.53 8.0610 2.0813

Table shows paired t test of TMW and cadence in group B. The result shows that in TMW, the mean value 
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of pre-test score is 0.578 ± 0.1225  ( SD) and post test 
score is 0.989 ± 0.1793 ( SD ). The calculated value 
of t (19.29) is greater than the table value of t for 14 
degrees of freedom and 5% level of significance (2.145), 
suggesting that there is significant difference between 
the pre-test and post test scores of group B.

For Cadence, the mean value of pre-test score is 
93.933 ± 7.2944 (SD) and post test score is 108.53 ± 
8.061 (SD). The calculated value of t (19.03) is greater 
than the table value of t for 14 degrees of freedom and 
5% level of significance (2.145), suggesting that there is 
significant difference between the pre-test and post test 
scores of group B.

Table 3: Analysis of pre test and post test value difference of TMW & CADENCE in group A and B.

GROUP MEAN
STD. 
DEVIATION

STD. 
ERROR 
MEAN

95% 
CONFIDENCE 
INTERVAL OF 
THE DIFF. MEAN 

DIFF.
SIG.
(P VALUE)

t

LOWER UPPER

TMW

CONTROL 
GROUP

.101
.0247 .0063 .3544 .2634

.308 .000 13.91EXPERIMENTAL 
GROUP .410 .0823 .0212 .3558 .2619

CADE_
NCE

CONTROL 
GROUP 5.800 1.2649 .3266 10.5079 7.0920

8.800 .000 10.55EXPERIMENTAL 
GROUP 14.600 2.9712 .7671 10.5457 7.0542

Table shows the independent t test between group 
A and B for TMW and cadence. The above result shows 
that in TMW, the mean score of the difference of pre 
test and post test values of group A is 0.101 ± 0..0247 
( SD ) and the mean score of the difference of pre test 
and post test values of group B is 0.41 ± 0.0823 ( SD ). 
The calculated value of t (13.91) is greater than the table 
value of t (2.048) for 28 degrees of freedom and 5% 
level of confidence, suggesting that there is significant 
difference of the post test values of group A and 
group B.

For  Cadence, the mean score of the difference of 
pre test and post test values of group A is 5.8 ± 1.2649 ( 
SD ) and the mean score of the difference of pre test and 
post test values of group B is 14.6 ± 2.9712      ( SD ). 
The calculated value of t (10.55) is greater than the table 
value of     t (2.048) for 28 degrees of freedom and 5% 
level of confidence, suggesting that there is significant 
difference of the post test values of group A and 

group B.

DISCUSSION

This study was an experimental approach to find the 
effectiveness of rhythmic auditory stimulation on gait 
training in post stroke patients. The age of the subjects 
was almost identical in both group A and group B with 
mean age of 57.86 and 57.33 respectively. The duration 
of the condition was 2-6 months after onset.9 males and 
6 females were in group A and 8 males and7 females 
were in group B. All the subjects were evaluated using 
neurological evaluation tools and selected for the study.

Both groups were assessed on the first day and the 
last day of the treatment. The tools taken to measure 
the outcome were ‘ten meter walk test’ and ‘cadence’. 
TMWT was taken to assess the velocity and was found 
to be valid and reliable (Dean CM, George D). Cadence 
has also been shown to be valid and reliable (Yang YR 
and Richard W Bohannon)
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The group A was given conventional physiotherapy 
and gait training (without using rhythmic auditory 
stimulation). Rhythmic auditory stimulation was 
additionally given to group B during gait training while 
rest of the treatment was same. A thrice week treatment 
programme was administered to both the groups

Rhythm is an innate property of the brain’s 
activity.Body movements influence the development 
of rhythm, and evidence from rehabilitation point of 
view shows that the effect of rhythm helps in restoring 
movement, i.e. a full cycle of movement/rhythm 
interactions 10,11. The auditory and motor systems have a 
rich connectivity across a variety of cortical, subcortical, 
and spinal levels. The auditory system—a fast and 
precise processor—projects into motor structures in the 
brain, creating entrainment between the rhythmic signal 
and the motor response12. Rhythmic activity inspires 
spontaneous growth of new neural circuits in the brain, 
improving physiological function like motor execution 
and cognitive function including memory and learning 13. 
Rehabilitative procedure that involves highly repetitive, 
rhythmically patterned movement training tends to be 
particularly effective, possibly by facilitating long term 
potentiation in sensorimotor cortex as a mechanism 
for motor learning7.Monotonic rhythmic cues, such 
as finger tapping or listening to the metronome have a 
bilateral effect on brain activation 14.

During the first week and months of recovery after 
stroke, the brain can undergo dramatic plastic changes 
that can be further enhanced by stimulation provided 
by the environment15.This study suggests that rhythmic 
auditory stimulation for gait training in post stroke 
patients leads to significant functional gains. This 
method appears simple and so it will be a very useful 
training method for stroke patients.

LIMITATION

The study was conducted for a short duration ie, 
only for 3 weeks. Thus the results only show the short 
term effects of the interventions. Limited parameters of 
outcome measurements were used.

All measurements were taken by the researcher 
herself and no blinding of procedures were done, hence 
bias can be expected. Influence of drug, nutritional 
factors and climate could not be controlled

CONCLUSION

The study was aimed to evaluate the effect of 
rhythmic auditory stimulation (RAS) in gait training 
following stroke. The results show that there is a 
statistically significant improvement within both 
groups after 3 weeks of treatment. So it is concluded 
that Rhythmic Auditory Stimulation along with 
Conventional physiotherapy is more effective than 
Conventional physiotherapy alone in improving gait in 
post stroke patients.
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ABSTRACT

 Myofascial Trigger point is claimed to be a common source of musculoskeletal pain in people presenting 
to manual therapists for treatment. A multitude of physical therapy interventions have been purposed to be 
effective in the management of patients presenting to physical therapists with Myofascial trigger point in 
Upper Trapezius. The purpose of this case series is to describe the outcomes of consecutive series of patients 
with trigger points who were managed with the use of manual physical therapy and home exercises.

Case Description: 15 patients with Myofascial trigger points were studied (Mean age 22.533). They 
were treated with the standardized approach including Manual therapy in which Myofascial release of 
Upper Trapezius was given followed by Positional release technique and home exercise programme which 
included stretching exercise of Upper Trapezius was given to the patient. At the initial evaluation all patients 
were asked to rate their pain on a 10 point Visual Analogue Scale (VAS). Neck disability Index (NDI) and 
ROM of cervical lateral flexion and contra lateral rotation were measured. All the patients again completed 
the outcome measures at the time of discharge from therapy after 4 weeks.

Outcome- 13 of 15 patients (86.6%) demonstrated a clinically meaningful improvement in pain, function 
and neck ROM. Our data results suggest that combination of different manual therapy approaches produce 
significant improvement in patients with Myofascial trigger point in Upper Trapezius.

Keywords-Myofascial Release, Positional Release, Stretching. 
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INTRODUCTION

Myofascial Trigger point has been clinically 
described as discrete area of muscle tenderness 
presenting in taut band of skeletal muscle. Trigger 
point are common sites for chronic and acute pain even 
in patient with unidentifiable pain. Trigger point are 
spots along a taut band of muscle identified by their 
location(s), there hyper mobility and local and referred 
pain they produce1. Trigger point can arise virtually in 
any muscle group. However the most common sites 
are muscles involoved in maintaining posture- Levator 
Scapula, Upper Trapezius, Sternocleid omastoid, 
Scalene and Quadrates Lumborum2. 

Muscle pain can be attributed to a Myofascial 
pain disorder. Epidemiological studies suggest 
that Myofascial pain syndrome which includes the 
presence of Myofascial trigger points is an important 
musculoskeletal dysfunction and is considered one of 
the main causes of headache and neck pain. 

A multitude of Physical Therapy interventions 
have been proposed to be effective in the management 
of patients with Myofascial trigger point including 
– ischemic compression, spray, stretch, Ultrasound 
therapy and Needing Therapies. However outcome 
studies using consistent treatment approaches on well 
defined samples of patients are lacking. The purpose 
of the study is to describe the short term effects on 
the outcome for a series of patients with trigger points 
who were treated with physiotherapy management 
programme which included manual physical therapy 
intervention3.
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METHODOLOGY

The study was conducted in the Physiotherapy OPD 
of SGT Hospital. Informed consent was taken from all 
the participants included in the study. Patient suffering 
from neck pain were included in the study. They were 
carefully examined in order to obtain information 
about general health. The inclusion and exclusion 
criteria were- both males and females between the age 
group of 20 to 30 years were selected, patients having 
active trigger point in the upper fiber of trapezius 
muscle, local or referred persistent pain for at least 6 
months. The diagnosis of trigger point was based on 
the criteria described by Travell and Simons. Subjects 
with following conditions were excluded from the study 
( verified by Physiotherapist) – presence of fibromyalgia 
syndrome (American college of Rheumatic criteria), 
systemic disease or therapeutic interventions for 
physical myofascial pain with in past month before 
study, those taking myofascial trigger points  injection 
or physical medicine in year proceeding the study, 
having history of acute trauma infectious joints/ muscle 
disease , infection4. 

EXAMINATION

The sample consisted of 15 Subjects 6 males and 9 
females with mean age of 22.533 (SD 0.51640 years) 
and mean BMI 16.7533 kg per meter2, SD (0.63456).

Patients completed a variety of self reporting 
measures, followed by a detailed history and physical 
examination performed by Physical therapist.

The standardized history consisted of age, gender, 
BMI, medical history, location (with the use of body 
diagram) duration and nature of symptoms, relieving 
and aggravating activities, prior episodes, occupation 
and leisure activity.

Data was collected at the base line which included 
Neck Disability Index (NDI), Visual Analogue Scale 
(VAS) and cervical contra lateral rotation ROM. 

INTERVENTION

All patients in the case series were given 
Physiotherapy treatment for 4 weeks for 30 minutes. All 
intervention was provided in standardized order listed 
below.

Hot packs was given in all the patients for 15 

minutes over trapezius muscle .

MYOFASCIAL RELEASE

The subjects were placed supine and the therapist 
stood behind the subject head, sliding left hand under 
patients head and placing index finger at the upper 
trapezium. Using thumb of right hand, stretch diagonally 
downward on neck portion of Upper Trapezius. Hold, 
wait for release and stretch neck portion again without 
breaking contact, stretch down and slightly out following 
the curve of muscle fiber, hold, wait for release and 
stretch again. moving thumb for release and stretch 
again. Moving thumb farther down the shoulder portion 
of upper trapezium and release the release sequence until 
entire Upper Trapezius has been released with patient 
head in midline5.

POSITIONAL RELEASE TECHNIQUE 
(PRT)6

The treatment was conducted with application of 
positional release technique in point(s) of tension in 
Upper Trapezius by palpation. The muscle was placed 
in a position of comfort and maintained by reduction 
of tension and monitored by a gentle touch on these 
points. 

Patients were instructed to follow a stretching and 
strengthening programme at home. Recent guidelines 
and reviews have supported use of exercise to decrease 
pain and improve function in patient population with 
neck pain.

All patients completed NDI, VAS and Neck Range 
of Motion (Contra lateral Rotation) at the final physical 
therapy session after 4 weeks.

 OUTCOMES

A total of 21 patients were referred to physical 
therapy were screened for eligibility criteria. Seventeen 
patients satisfied the eligibility requirements and were 
included in this case series. Out of 17 patients 2 patients 
did not satisfy the diagnostic criteria described by 
Travell and Simons during the physical examination 

So in total 15 patients participated in the study. 
Demographic detail of the patients is shown in Table1.
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Table1-Demographic Details of the patients

Patients  Age Gender Duration of 
Symptoms

1 22 F 6
2 23 M 7
3 22 M 6
4 23 M 6
5 23 F 8
6 22 F 9
7 22 M 6
8 23 M 6
9 22 M 7
10 22 M 8
11 23 F 7
12 23 F 6
13 22 F 6
14 23 M 9
15 23 M 8

RESULT

Mean Age and duration of symptoms

The mean age of the group was 22.533. SD(.51640 ) 
and the mean duration of symptoms was 7 weeks.

Mean Age and Mean BMI

This study was done on 15 Subjects. The Mean value 
± Standard deviation of age for subjects in group was 
22.533±.51640. The Mean value ± Standard deviation 
of Body Mass Index (BMI) for Subjects in Group was 
16.7533±.63456 (Table 2). 

Table 2-Mean Age &BMI of Subjects

Group A

Mean Age 22.533±.51640

Mean BMI 16.7533±.63456

Visual analogue Scale (VAS)

At the time of final physical therapy session, a 
significant improvement was seen in the VAS score of 
all the patients with a p value of 0.001 (Table 3).

Table 3-VAS

VAS Score t value P value

Mean PRE 3.533±.51640 31.000 0.001**

Mean POST 1.4667±.51640

**-Highly Significant

 NECK DISABILITY INDEX

The neck disability showed a significant 
improvement with p value of 0.04. (Table 4) 

TABLE 4-NDI

NDI t value P value

Mean PRE 20.8667±1.55226 41.000 0.044**

Mean POST 6.4000±.50640

**-Highly Significant

NECK RANGE OF MOTION (CONTRA 
LATERAL ROTATION)

Neck contra lateral ROM Rotation showed a 
significant improvement in all patients with a p value of 
0.01 at the end of the session (Table 5)

Table 5- ROM of neck rotation

ROM neck rotation t value P value

Mean 
PRE 52.000±5.60612

-25.947 0.020**

Mean 
POST 82.666±2.58199

DISCUSSION

Trigger points play a basic roll in many chronic pain 
syndromes. According to Haredr et,al. trigger point are 
associated with end plate disorder and increase release 
of acetylcholine, which result in local ischemia and 
sensitization of nociceptors7. An increased release of 
inflammatory chemical substances such as histamine, 
prostaglandins, bradykinin and serotonin is observed 
at the trigger point site. The substances can affect 
the membrane of polymodel nocioceptive receptors 
and cause peripheral sensitization , causing central 
sensitization and chronic pain8. 

The purpose of our case series was to describe 
the outcomes in homogenous group of patients with, 
myofascial trigger point in the upper trapezius who 
underwent a standardized physical therapy regimen. The 
present study demonstrated that.  A) The application of 
the Myofascial release and Positional Release Technique 
promote a decrease in pain and muscle tension in the 
upper trapezius, confirming that manual therapy seems 
to relieve the muscle spasm and restore the appropriate 
painless movement and tissue flexibility.
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B) The relaxation of tensioned muscle fiber 
promotes normalization of local vascularization and 
decrease pain, caused by ischemia. This can have an 
indirect effect on the removal of chemical mediators of 
inflammation9. 

Reduction in myofascial trigger point tenderness 
after the application of positional release technique could 
be due to the manual contact component of the treatment 
and also due to the change in trigger point sensitivity10. 
This technique involves passive body positioning, which 
is claimed to elicit immediate and prolonged reduction 
in tenderness at the trigger point and to reduce pain11. 

Positional Release Technique relies on precise 
positioning of dysfunction tissue in ways that allow a 
spontaneous response that release or reduce excessive 
tension and / or spasm. The mechanism  are thought to 
result from spindle re-setting, reduction in nocioceptive 
sensitivity and circulatory enhancement12. 

Kerry and George concluded that the application 
of positional release technique may be effective in 
producing reduction of joint hypo mobility. When 
the muscles crossing joint become hypertonic or 
tight, the result is hypo mobility by using positional 
release technique the affected muscle and fascial tissue 
relaxed. Clinically it has been found that the first or 
neuromuscular phase of the positional release technique 
treatment last approximately 90 seconds for general 
orthopaedic  patient and 3 minutes for neurologic patient. 
Positional Release Technique effect in appropriate 
proprioceptive activity during this phase, thus helping 
to normalize tone and set the normal length tension 
relationship in the muscle. This result in the elongation 
of the involved muscle fibres to their  normal state and 
subsequently increases the ROM13. Range of motion, 
segmentally and globally is largely dependent on the 
state of  balance of the muscles that cross the involved 
joint and restriction of motion may be directly attributed 
to abnormalities in the muscle tone and activity of this 
system. Based on this explanation for increase range of 
motion due to positional release technique on trapezius 
muscle that have myofascial trigger point tends to 
normalize the muscle tone thus lengthen the sarcomere 
and subsequently permit more free movement and 
increasing range of motion in the neck.  

CONCLUSION

In this case series 86% ( 13 out of 15 ) patients 

with Myofascial trigger point in Upper Trapezius 
treated with multimodal treatment approach of physical 
therapy intervention which included myofascial release, 
positional release and stretching program exhibited 
reduce pain (on NPRS), improved ROM (cervical contra 
lateral rotation) and improved function (on NDI ) at the 
end of treatment session. Although cause and effect 
relationship cannot be supported with our case series, 
this report allows for initial hypothesis development 
that the approach may have clinical merit. Further study 
in the form of well designd, randomized clinical trials 
should be performed to evaluate the effectiveness of this 
approach in patients with Myofascial trigger point in 
upper trapezius.

Limitations: No follow up was done in the study 
and the sample size was small.
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The standardized Physiotherapy intervention can be used 
for treatment of trigger point as statically significant 
improvement was seen. 
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ABSTRACT

Background: Lungs are required for normal breathing of an infant but in preterm infants because of 
immaturity of lungs there is less surfactant production and accumulation of secretions which causes 
respiratory distress syndrome. Techniques like chest physiotherapy and vojta therapy have been used 
to reduce pulmonary secretions in preterm infants but vojta therapy is not been used widely in India in 
neonatal intensive care units.  Therefore the objective of the present study was to identify the effect of chest 
physiotherapy and vojta therapy both phase 1 and 2 on saturation of peripheral oxygen (SPO2).

Method: 60 non-ventilated preterm infants admitted in neonatal intensive care unit were recruited 
and randomized into 2 groups. A 6 day intervention of chest physiotherapy to control group and chest 
physiotherapy along with vojta therapy to experimental group was given thrice a day with each therapeutic 
session of 30 minutes. An interval of 2 hours was given between each session. Assessment was done 
comparing the readings of SPO2 with day 1 and days 6 immediately post intervention. Also readings at 
interval of 5 minutes, 15 minutes and 25 minutes were recorded and compared through pulse oximeter.

Results:  Result showed significant improvement on SPO2 in both the groups (p<0.001). Short term and 
long term effects were noticed in both groups with both treatment protocols.

Keywords:  Preterm Infants, Respiratory Distress Syndrome, Chest Physiotherapy, Vojta Therapy     
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INTRODUCTION

Preterm or premature refers to those infants who 
are born before the completion of 37 weeks or 280 days 
of normal gestation period. Premature infants have to 
face number of health issues due to structurally and 
functionally ill-developed internal organs1. Respiratory 
Distress Syndrome which is also termed as hyaline 
membrane disease is the most common complication 
of preterm infants. RDS is caused due to inadequate 
production of pulmonary surfactant2, 3. 

Chest percussion technique includes tenting and 
vibrations were used in infants and preterms for removal 
of secretions. In infants chest percussions could be done 
with the help of facemask, medicine pot or stethoscope 
bell. Chest percussions are applied over anterior and 
posterior aspect of chest excluding the area of sternum 
in front and scapula at back. Percussion makes thick 
secretions loose so that it could be expelled out easily 
through coughing and huffing, in case of infants these 
secretions are removed through suctioning. Chest 
vibrations are easily tolerated by preterm infants. 
Vibrations are applied over chest wall, using 2-3 
finger tips. Vibrations causes underlying molecules 
to vibrate rapidly these vibrations are then transmit to 
other molecules and similarly to the secretions, causing 
secretions to get loose and move from bronchioles and 
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bronchi to trachea.

Vojta Therapy is a approach in which an external 
stimulus is given in the form of digito-pressure on pre-
defined zone of body for activation of CNS. Vojta therapy 
is divided into two approaches, reflex rolling and reflex 
creeping. Vojta therapy strengthens neck, abdominal 
and back muscles through tactile stimulations, which 
help in development of normal breathing pattern and 
respiration as well which could help high risk infants 
to develop normal effortless breathing and therefore can 
increase saturation of oxygen in blood4.

Low socioeconomic countries have high number 
of preterm birth and so they also have high number 
of cases regarding respiratory distress syndrome5. 
As most of people in low economic countries were 
not able to get their infant a high class treatment so 
adequate knowledge of cost-effective treatments like 
vojta therapy and chest physiotherapy can save many 
precious lives1,4. In India also major group of population 
do not have access to specialized medical facilities, so 
advances in physiotherapy treatment techniques can 
help the premature infants to avoid complications and to 
enhance the quality of life.     

MATERIALS AND METHOD

In the present study, 63 non-ventilated preterm 
infants with respiratory distress syndrome we recruited 
basis of clinical and radiological investigations which 
were carried out by a pediatrician. Preterm infants having 
gestational age between 33-37 weeks with symptoms of 
R.D.S, saturation of peripheral oxygen (SPO2) more 
than 85%, birth weight > 1000gms, parental consent 
were included in study. Preterm having gestational age 
less than 33 weeks and more than 37 weeks, birth weight 
less than 1000gms, infants with any type of infection, 
genetical or birth defects were excluded from study. 

This was single blinded randomized controlled 
trial to evaluate the change on SPO2 after intervention 
session of chest physiotherapy and vojta therapy on 
experimental and control group. Total 63 male and 
female non-ventilated stable preterm infants having 
gestational age between 33 to 36 weeks were recruited 
according to inclusion and exclusion criteria for study, 
out of which 3 infants were excluded from study. 
The study was conducted in NICU of Deep Hospital, 
Ludhiana, Punjab. 

A brief introduction was given to parents and 
their consent was taken prior to inclusion of infants in 
study.  Demographic data of each participating infant 
was collected, which includes detail of gestational age, 
birth weight, heart rate, respiratory rate and APGAR 
score. Hewlett Packard model pulse oximeter was 
used as outcome measure to evaluate the changes of 
SPO2 during treatment session. Total 60 participates 
were randomly divided into two groups, Control Group 
and Experimental Group. In Control group active 
chest physiotherapy was given, which includes chest 
percussions and vibrations for 20mins, thrice a day. 
Experimental group received vojta therapy phase 1 
and 2 along with chest physiotherapy (percussions and 
vibrations) for 30mins, thrice a day. 

In Control group tenting method of chest percussion 
was used. A thin and sterile layer of cotton pad was 
placed over lungs to avoid any injury to preterm during 
tenting. Vibrations were also given manually with 2nd

and 3rd phalanges over lungs. In Experimental group 
vojta therapy phase 1, reflex rolling was given. In reflex 
rolling infant was placed in supine lying with arms and 
legs freely resting on surface and head was rotated 
towards therapist. At level of 4 and 5 rib caudo-cephalic 
digito-pressure was given to rotate the infant to attain 
side lying position while head was restricted during 
procedure by therapist. 2 stimulations were given at right 
side and 2 stimulations were given at left side of chest 
(total 4 stimulations). In vojta therapy phase 2, reflex 
creeping was done with infant in prone lying. Head was 
rotated away from therapist and rotation was restricted. 
Face side arm was semi flexed and stimulation was 
given at lateral epicondyle of elbow and radial styloid 
process. At nape head side, leg is flexed and stimulated 
at the level of lateral melleoli. Face side leg is kept free 
to do movements as no stimulation is given to it. Phase 2 
reflex creeping was end when infant start doing crawling 
movements. 

Procedure was repeated both right and left side of 
infant’s body. After completion of vojta therapy, chest 
physiotherapy was given, same as Control Group.  
6 days intervention was given to both control and 
experimental groups thrice a day with each therapeutic 
session of 30 minute. An interval of 2 hours was given 
between each session. Readings of SPO2 was taken on 
day 1 and day 6. Pre intervention reading was noted on 
day 1 post intervention readings were taken on day 1 
and day 6 immediately and at interval of 5 minutes, 15 
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minutes and 25 minutes. 

Figure 1: Tenting (Percussions)   Figure 2:  Chest Vibrations

Figure 3: Vojta Reflex       Figure 4: Vojta Reflex Creeping
Rolling        

FINDINGS 

Statistical analysis was done by using SPSS 16 
software. Un-paired t-test was used as parameter to 
find significant result between the groups. Paired t-
test was used to find significant result within in the 
groups. Neonates who participated in study had mean 
gestational age in weeks, 34.81+1.08 for Control Group 
and 34.81+ 1.08 for Experimental Group. Mean weight 
for Control Group was 1.66+0.30 and for Experimental 
Group was 1.66+0.28. Homogencity is maintained in 
both the groups as demographic data did not show any 
significant difference. 

Table 1: Demographic Data of Participants 

      Groups                                                                    

                              Control                                    Experimental

Male                           20                                                19
Female                        10                                                 1
Gestational age     34.46+1.08                                34.81+1.08
(weeks) 
Weight(Kg)                1.66+0.30                           1.66+0.28

Paired t-test showed significant increase in SPO2 

within groups. In both control and experimental group   

significant result were found when day 1 and day 6 
were compared, p<0.001. Un-paired t-test also showed 
significant improvement on SPO2 between the groups 
in post intervention results.  In both the group’s short 
term and long term improvement on SPO2 was noticed 
post treatment. Short term effect was more significant 
in control group were as experimental group showed 
marked long term effect [Graph 3]

Graph 1: Comparison of SPO2 within Group A (Control 
Group)

Graph 2: Comparison of SPO2 within Group B (Experimental 
Group)

Graph 3: Comparison of SPO2 between Group A & B

CONCLUSION 

Study was conducted to evaluate the effect of chest 
physiotherapy and vojta therapy on the cardiovascular 
variable i.e. SPO2. There have been very limited studies 
conducted to evaluate the outcome of reflex creeping in 
vojta for neonates. So this study aimed to encourage the 
practice of reflex creeping in vojta by physiotherapists in 
NICU for high risked infants.

Study also executes the short term and long term 
effects of both treatment techniques. To evaluate 
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short term effect, day 1 pre intervention reading 
was compared with day 1 post intervention reading. 
Significant improvement was noticed in both the groups. 
Day 1 pre intervention reading was compared with day 6 
post intervention reading (immediate and at 25minutes) 
to evaluate the final effect of treatment.  Evaluation 
of effects of both treatments were done on basis of  
readings  taken at the interval of  5 minutes, 15 minutes 
and 25 minutes on day 1 and day 6.   

Inspite of documentation with evidences available, 
the pediatricians do not encourage the use of chest 
physiotherapy in all neonates with compromised 
cardiovascular variables admitted in NICU. Complete 
exposure of preterm infant to pediatric physiotherapy 
technique is yet under process. Jani and colleagues 
(2014) in their study concluded that chest physiotherapy 
is safe for preterms and found that value of SPO2 in 
treated neonates improved significantly6. Jaitty and 
colleagues (2014) conducted a study in which they 
enlightened the positive effect of chest physiotherapy 
in improving SPO2. This study clearly stated vojta reflex 
rolling to be safe and effective in improving cardiac 
vitals such as SPO2 in premature neonates 7.

The use of vojta therapy is well known with 
evidences in adult and preterms. The use of vojta therapy 
improves the developmental growth of an infant and 
easily tolerated by infants.  Ginnantonio and co-workers 
(2010) concluded in their study to prove safety of vojta 
therapy in high- risked neonates8. In Vojta Therapy an 
external stimulus is given in the form of digito-pressure 
on pre-defined zone of body. This stimulus activates 
central nervous system. The activated central nervous 
system responds in the form of visual motor reactions. 
If stimulation is given correctly and repeatedly, motor 
pattern generated are learned by brain and could be 
executed voluntarily by an individual. Reflex locomotive 
reactions are necessary for developing upright posture 
of a child. Vojta therapy helps to increase equilibrium 
of body while changing positions. This also helps to 
maintain anti-gravity posture, enable upper limb to do 
grasping activity and lower limb to perform stepping 
activity. Vojta therapy activates vegetative and 
autonomic reactions such as eye coordination, jaw and 
tongue movements, bowel and bladder coordination, 
sucking, swallowing and breathing8, 9. Improvement in 
breathing, sucking and swallowing coordination directly 
improves cardiovascular vitals of infant such as SPO2.  

Creeping and crawling are first locomotion 
movement which helps child to explore their 
surroundings. Reflex creeping stimulates erect posture, 
pelvic muscles, swallowing and eye movements which 
later on help in achieving independent standing and 
walking9. Vojta therapy strengthens neck isometrically, 
abdominal and back muscles through tactile stimulations, 
which help in development of normal breathing pattern 
and respiration as well which could help high risk infants 
to develop normal effortless breathing and therefore can 
increase saturation of oxygen in blood8.   

Chest physiotherapy showed significant 
improvement in SPO2 immediately after its application 
but its long term effect was not as significant as that 
of vojta therapy. On other hand, with vojta therapy 
significant improvement was noticed in SPO2 and it 
has better long term effect then chest physiotherapy 
alone. We recommend that both chest physiotherapy 
and vojta therapy should be included in treatment 
regime for neonates with RDS. As chest physiotherapy 
immediately removes secretions and vojta therapy 
activates CNS through provocation of involuntary 
reflexes. So combination treatment could be helpful for 
neonates in future.  
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ABSTRACT

Context: Ice application is a commonly used treatment modality in sports injuries. But immediately 
following the ice application there is a reduction in the muscle strength which may reduce the athletic 
performance. There is no data on how long an athlete should refrain from participating in an event, after the 
application of ice.

Design: Pre test – Post test experimental study design.

Objective: To find out the effect of Cold pack application on the Calf muscles in the performance of 100 
meters Sprinter.

Setting: 100 meters track, Sports ground, Vels University, Chennai.

Subjects and Method: Cold pack was applied for 20 minutes on bilateral calf muscles, of 15 athletes after 
written consent. The performance was recorded in terms of time taken for a 100 meters sprint before ice 
application, immediately after ice application, 15, 30, 45 and 60 minutes after ice application on consecutive 
days. 

Outcome measure(s): Performance of 100 meters sprint measured in seconds.

Results: The data was analyzed by ‘Repeated measures analysis of variance’ by STATA 10.0 software 
and found to be highly significant (p value <0.001). The mean value of pre cold performance was 15.056 
seconds. The mean scores after the cold pack application measured as 5 subtests were, 15.523, 15.36, 
15.391, 14.873 and 14.645 seconds respectively.

Conclusion: The results suggest that immediately after cold pack application there is a decrease in 
performance level of an athlete. The performance improves better than pre icing levels significantly at 
45 minutes after the cold pack application and the best performance was at 60 minutes. Hence it can be 
concluded that an athlete should have at least a 45 minutes rest following cold pack application to achieve 
an optimal performance.

Keywords:  Cold pack, Calf muscles, 100 meters Sprint.
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INTRODUCTION

Ice application is one of the simplest and oldest 
therapeutic modalities in the treatment of soft-tissue 
injuries sustained during sports activities. It aims to 
reduce inflammation by decreasing tissue temperature, 
and also decrease pain, metabolism, and muscle spasm.1, 
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2 By reducing inflammation it is thought that the 
recovery from soft tissue trauma can be accelerated.3 

Cold application prevents the muscle inhibition which 
occurs after any injury and also delays the onset of 
fatigue. 3, 4

Although ice is useful in reducing pain and 
inflammation, and enhancing recovery after injury, it has 
been shown that the muscle force generation decreases 
immediately following its application.5-7 Daniel et al. 
have reported that immediately following cryotherapy, 
the concentric and eccentric strength decreased 
significantly.6 Ice decreases the responsiveness of the 
neuromuscular system, including nerve conduction 
velocity and specific reflex activity.8 Furthermore 
study done by Cross et al. shows that the functional 
performances including single leg vertical jump and 
agility shuttle run was impaired after ice immersion 
treatment of the lower limb.9

Icing is a modality extensively used in the treatment 
of sports injuries, and trauma during practices or games 
may require that ice application is given, usually for 20 
to 30 minutes. If the evaluation of the injury reveals 
it to be minor, the individual is usually returned to 
play. 6 Previous studies have shown that the muscle 
force generation decreases immediately following ice 
application. 5- 9 This may have a negative effect on the 
performance of an athlete especially in an activity like 
sprinting where there is intense muscle work to maintain 
the peak velocity attained throughout the distance, and 
there is no data on how long an athlete should refrain 
from participating in an event, such as sprint running, 
post ice application. Therefore this study aims to find 
out the effect of cold pack application on bilateral calf 
muscles in the performance of an athlete (normal healthy 
volunteers) during 100 meters sprinting at specific time 
intervals. 

SUBJECTS AND METHOD

This study used a Pre test- Post test experimental 
design, in which 15 male athletes of age group between 
18 and 25 years participated after giving a written 
consent. The study was conducted at the Sports ground 
of Vels University, Chennai. All the subjects were well 
trained in sprinting, physically fit and had no sports 
injury or any associated injury for the past one year. 

The method was divided into 6 subtests. Each 
subject’s sprinting performance for 100 meters was 

evaluated 6 times described as follows:

First subtest (Pre cold): The subject was asked to 
sprint 100 meters before the application of cold packs 
and the timing was measured using a stop watch. This 
timing was considered as the normal or pre cold sprint 
performance timing of the subject.

Second Subtest (Post cold 1): After one hour rest 
cold packs were applied to bilateral calf muscles, for 
a period of 20 minutes with adequate towelling. The 
subjects were positioned in prone lying.  Immediately 
after the ice application the subject was made to sprint 
100 meters and the timing was noted and documented as 
the immediate post cold sprint performance 1.

Third Subtest (Post cold 2): On the next day, again 
cold packs were applied to bilateral calf muscles of the 
same subject for a period of 20 minutes. The subject 
was made to sprint, 15 minutes after the removal of ice 
application. The timing was noted and documented as 
post cold sprint performance 2. 

Fourth Subtest (Post cold 3): On the following day 
cold packs were applied to bilateral calf muscles for 20 
minutes and the subject was made to sprint, 30 minutes 
after the removal of ice application. This timing was 
noted as post cold sprint performance 3.

Fifth Subtest (Post cold 4): On the next day 
following cold application the subject was made 
to sprint likewise, 45 minutes after removal of ice 
application. This timing was noted as post cold sprint 
performance 4.

Sixth Subtest (Post cold 5): On the next day the 
subject was made to sprint, 60 minutes after removal of 
ice application. This timing was noted as post cold sprint 
performance 5.

The mean and the standard deviations of all the 
groups were compared and the data was compared 
using Repeated Measures Analysis of Variance and the 
equality of means between groups were analyzed.

Table 1 shows the mean speed of sprinting and 
standard deviation for each subtest (p< 0.001). The 
mean speed decreases significantly immediately after 
cold pack application. 
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Table 1. The mean of the performance and 
standard deviation for each subtest. (p< 0.001).

Subtests
Mean 
Performance*
(Seconds)

Standard 
deviation* 
(s)

Pre cold 15.056 .823

Post cold 1 (0 minutes) 15.523 .917

Post cold 2 (15 minutes) 15.36 .899

Post cold 3 (30 minutes) 15.391 .789

Post cold 4 (45 minutes) 14.873 .725

Post cold 5 (60 minutes) 14.645 .746

The performance of the sprinter tends to improve 
with time (Graph 1) and the mean of the performance 
levels at 15 minutes post icing was better than immediate 
post icing performance; i.e. Post cold 2 > Post cold 1. 

The mean value of performance of post cold 2 
is found to be better when compared to the post cold 
3. However the difference in the mean value was not 
significant. Thus on a performance basis no significant 
inferences can be drawn out of the difference in 
performances at 15 and 30 minutes post cold application. 
The data reveals that the mean of the post cold 4 values 
are better than the mean of the pre cold values. Hence 
it can be concluded that an athlete returns to the pre 
cold performance level before 45 minutes of local cold 
application. The performance was best at one hour after 
cold pack application (post cold 5) when compared to 
all other performances recorded. The Table 2 shows the 
mean, minimum and maximum timings (speed) in each 
subtest.

Table 2. The maximum, mean and minimum 
timings (speed) in each subtest.

Subtests

Mean 
Perfor-
mance*
(Seconds)

Min 
(seconds)

Max 
(seconds)

Pre cold 15.056 13.82 16.2

Post cold 1(0 minutes) 15.523 14.04 17.24

Post cold 2 (15 minutes) 15.36 13.62 16.36

Post cold 3 (30 minutes) 15.391 14.13 16.42

Post cold 4 (45 minutes) 14.873 13.6 16.11

Post cold 5 (60 minutes) 14.645 13.18 15.98

DISCUSSION

Sprinting is an activity in which there is intense 
muscle work because the athlete has to maintain the peak 
velocity attained throughout the distance. This depends 
immensely on the power generated by the calf muscles 
especially fast twitch fibres of Gastrocnemius and Soleus 
in propelling the body forwards by using the foot as a 
lever. 10 Reduction in nerve conduction velocity, muscle 
force production and rate of muscle spindle discharge, 
have been reported by previous studies5, 11 and 12 following 
cold application, which may possibly explain the 
detrimental effects of icing on functional performance. 
Brian and colleagues5 observed reduced isometric torque 
production following  cryotherapy. Daniel et al. 6 reported 
that there was significant reduction in concentric and 
eccentric strength, immediately following cryotherapy 
application. The study done by Cross et al. 9 is evidence 
that the functional performance is impaired after ice 
immersion treatment of the lower limb. Hence applying 
ice immediately prior to participation or returning 
an athlete to competition immediately following 
cryotherapy treatment may adversely affect his/her 
ability to perform. 

Though the performance in terms of speed of 
the sprinter was reduced immediately following cold 
application, it does not seem to affect dynamic stability 
as evidenced by Susan Miniello et al.13 and Jameson 
et al.14 in their study. They recommend that return to 
activity immediately following cryotherapy does not 
increase the risk of injury to an athlete. Therefore return 
to participation may not be contraindicated in healthy 
subjects if their performance is not tested in terms of 
time, as in a sprinter.

The performances improved when compared to 
the pre icing levels at 45 minutes and 60 minutes post 
icing. Re-warming of the tissues, which occurs after the 
removal of the cold pack may be the possible reason 
for the improved performance with time. Furthermore 
studies done by Melissa et al.7 and Myrer et al.15 are 
evidence that exercises and moderate activity enhance 
re-warming and improve performance. 

Since ice application is a frequently used modality 
in treatment of sports injuries, the athlete can be advised 
to take a rest of at least 45 minutes before involving 
in any sports events especially in those sports events 
where anaerobic power is challenged. But if there is a 
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need to return to activity immediately following cold 
application, active re-warming should be recommended 
before return to activity. But further studies in this field 
are required for more conclusive evidence.

The finding from this study shows that the speed 
of sprinting is decreased immediately after ice pack 
application and the detrimental effect of icing on 
performance persists more than 30 minutes after the 
ice application. The speed of sprinting increases more 
than pre icing levels, 45 minutes after ice application. 
The best performance is at sixty minutes following ice 
application.

Further studies need to be done with injured 
population to generalise the effect of ice application in 
athletes. Other parameters like measurement of muscle 
stiffness, nerve conduction velocity, and isometric or 
isokinetic torque production can be added along with 
performance to analyse the probable causes of difference 
in performance levels occurring with duration of rest 
following ice application.
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ABSTRACT

Objective: To find out psychological impact of functional disability in patients with rheumatoid arthritis.

Research design: Survey

Setting: Rheumatology OPD. Cmc & h, Ludhiana.

Participants: 100 patients with RA.

Intervention: Psychological impact of functional disability in patients with rheumatoid arthritis. We 
did survey in 100 patients with rheumatoid arthritis ,using a multiple-dimensional health assessment 
questionnaire(MDHAQ).A comparison  of psychological impact of functional disability was done 
with function(FN), activities of daily living (RAPID)fatigue(FATIG),pain, joint tenderness and joint 
inflammation(JTACT), severity of pain in the joints affected (JT),signs and symptoms in patients with 
rheumatoid arthritis(SX), activity of the rheumatic condition(AC6).

Main outcome measures: Patients status was measured on MDHAQ

Method: 100 Subjects participated in the study. Paired t- test was used to analyse the data.

Result: On comparison of FN with PSY in patients with rheumatoid arthritis, t-value 0.037 and p-value 
0.00707 are found significant0n comparison of PN with PSY, t-value 1.64713 and p-value 0.1011 are not 
found significant. GL with PSY, t -value 3.13063 and p-value 0.002 are not found significant. RAPID with 
PSY, t-value 0.0088 and p-value 0.03787 are found significant. FATIG with PSY, t-value 0.01833 and 
p-value 0.00682 are found significant. JTACT with PSY, t-value 0.0167 and p-value0.00925 are found 
significant. JT with PSY, t-value 0.044 and p-value 0.006586 are found significant. SX with PSY, t-value 
0.048 and p-value 0.04 are found significant. AC6 with PSY, t-value 1.71405 and p-value 0.088 are found 
significant.

Conclusion: There is significant psychological impact of functional disability in patients with rheumatoid 
arthritis.

Keywords: Multi-dimensional health assessment questionnaire(MDHAQ),function(FN),activities of daily 
living(RAPID),pain (PN),fatigue(FATIG),joint tenderness and joint swelling(JTACT).

INTRODUCTION

Rheumatoid arthritis is a disabling autoimmune 
disease that affects between 0.5% and 1.0% of the 
adult population worldwide.1The disease is associated 
with significant psychiatric morbidity; between 14% 
and 46% of patients fulfill the diagnostic criteria for 
depression2 and there is some evidence that anxiety may 
be even more common than depression.3

Psychiatric syndromes have significant implications 
for patients with rheumatoid arthritis: individuals with 
both arthritis and depression report increased functional 
disability4 and increased levels of arthritis-related pain5 

compared to individuals with arthritis alone. There is 
also growing evidence that antidepressant medication12

and cognitive behavior therapy6 can help decrease levels 
of self-reported pain, improve functional status and 
improve quality of in this population.7
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Depression is also associated with increased 
functional disability in RA patients. Longitudinal 
studies have shown that depression occurs following 
deterioration in functional ability, particularly with 
regard to activities which an individual  regards as 
being important ,e.g. visiting the family, going away 
on holiday. A 10% reduction in ability to perform these 
valued activities is followed by a seven-fold increase 
in depression over the subsequent year(8). However, 
depression also precedes increases in disability9, 
predicting poorer functional status, more disability 
days and more RA –related hospitalizations10.Furtherm
ore, reduction in disability has been shown to follow 
improvement in depression medical patients, though 
such changes are yet to be shown in RA patients 
specifically.11 Thus, the casual association between 
depression and  disability may act in both directions 
also.

AIMS AND OBJECTIVES

1. Our aim is to evaluate the psychological impact of 
functional disability in patients with rheumatoid arthritis 
using MDHAQ (Multi-dimensional Health Assessment 
Questionnaire).

2. To create awareness amongst patients about the 
psychological support required during the course of the 
Rheumatoid Arthritis.

Tool of the study

1. MDHAQ-Multi-Dimensional Health 
Assessment Questionnaire is used.

REVIEW OF LITERATURE

 Sokka. T. et al 2003 studied Functional Disability 
in Rheumatoid Arthritis Compared with a Community 
Population in Finland. Compared Health Assessment 
Questionnaire (HAQ) scores of patients with Rheumatoid 
Arthritis (RA) with HAQ Scores from a Sex- and Age-
adjusted population. Concluded:  that the HAQ scores 
increased (indicating declining function) with older age 
in patients and controls. RA is associated with a >7-
fold risk of disability compared with that in a general 
population of adults in the same community. The impact 
of disability due to RA appears to be greater in younger 
and middle-age people than in elderly patients

Croon.E.M.de (2003) Cinahl (1988-2004) et 
al studied Predictive factors of work disability in 

rheumatoid arthritis: a systematic literature review. 
Concluded: that there is strong evidence that physical 
job demands, low functional capacity, old age, and low 
education predict work disability in RA.

Chung.K.C. et al 2011 studied Properties of 
International Classification for Functioning, Disability 
and Health in assessing outcomes in patients with 
Rheumatoid Arthritis. Concluded that the components 
of the ICF Core Set for rheumatoid arthritis explained 
much of the variation in hand functioning for patients 
with rheumatoid arthritis, but were not predictive of the 
change in functioning after one year.

Pincus.T. et al 2005 studied Development of a 
multi-dimensional health assessment questionnaire 
(MDHAQ) for the standard clinical care of patients 
affected with rheumatoid arthritis. Concluded that the 
MDHAQ can be used in infrastructure of rheumatology 
care to include quantitative data in standard care of all 
the patients with rheumatoid arthritis.

Nicassio.P.M et al 2012 studied Depression 
in Rheumatoid Arthritis. Concluded that the high 
prevalence of depression in RA increases the importance 
of adopting an integrated approach to clinical 
management in which the medical and psychosocial 
needs or patients are effectively addressed and managed 
on a continuous basis.

 Zyrianova.Y et al studied depression and anxiety 
in rheumatoid arthritis: The role of perceived social 
support. Illness variables, disability variables and 
psychosocial variables are used in predicting levels 
of depression and anxiety. Concluded that the both 
depression and anxiety were highly correlated with 
several measures of arthritis -related pain and functional 
impairment .After controlling for age, gender, marital 
status, and duration of arthritis, perceived social support 
was a highly significant independent predictor of both 
depression and anxiety.

METHODOLOGY

      MATERIAL AND METHOD

• POPULATION

100 patients with rheumatoid arthritis coming  to 
rheumatoid arthritis OPD, Christian Medical College 
and Hospital, Ludhiana.
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• SAMPLE  SIZE

100 individuals were selected. Informed consent 
were obtained from each individuals before enrolment.

• STUDY  DESIGN

           The study is survey.

• RESEARCH  SETTING

One hundred individuals who participated in the 
study were recruited randomly from the Christian 
Medical College and hospital, Ludhiana                

• DURATION OF STUDY– 6 months.

• SAMPLING TECHNIQUE-Convenient 
sampling

EXCLUSIVE CRITERIA

• Obese.

•  Alcoholics.

•  Smokers.

• Infants

•  Diabetic individuals.

INCLUSIVE CRITERIA

• Elderly

• Both males and females.

• Age group between 30-80

• Lower and upper limbs deformities.

TOOLS USED

• Multi-dimensional health assessment 
questionnaire (MDHAQ).

DATA ANALYSIS

The date analysis was done by paired t – test.

FORMULAE

MEAN DEVIATION: Mean deviation is the 
average of difference of the values of items from some 
average of the series.

STANDARD DEVIATION: Standard deviation 
is defined as the square root of the average of squares 
of deviation, when such deviations for the values 
of individual items in a series are obtained from the 
arithmetic average.

PAIRED t –test:

 T–test is considered an appropriate test for judging 
the significance of a sample mean or for judging the 
significance of difference between the means of two 
samples in case of small samples when population 
variance is not known. When both the samples are 
dependent on related we use paired t – test for judging 
the significance of the mean of difference between the 
two related samples.

RESULTS

Comparison of t-value of Psychological impact of 
functional disability (PSY) with function (FN), pain 
(PN), global status (GL).

Table 1:

PARA t-value SIGNIFICANCE

FN 0.037 Significant

PSY

PN 1.64 Not significant

PSY

GL 3.13 Not significant

PSY

Comparison of t-value of Psychological impact of 
functional disability (PSY) with activities of daily living 
(RAPID), fatigue (FATIG), joint tenderness and joint 
swelling (JTACT).

Table 2:

PARA t-value SIGNIFICANCE

RAPID 0.0088 Significant

PSY

FATIG 0.0183346 Significant

PSY

JTACT 0.0167 Significant

PSY
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Comparison of t-value of Psychological 
impact of functional  disability(PSY) with amount 
of the pain affecting joint areas (JT),signs and 
symptoms(SX),activity of rheumatic condition(AC6).

Table 3

PARA t-value SIGNIFICANCE

JT 0.044 Significant

PSY

SX 0.048 Significant

PSY

AC6 1.71405 Not significant

PSY

On comparison of FN with PSY in patients with 
rheumatoid arthritis, t-value 0.037 and p-value 0.00707 
are found significant0n comparison of PN with PSY, 
t-value 1.64713 and p-value 0.1011 are not found 
significant. GL with PSY, t-value 3.13063 and p-value 
0.002 are not found significant. RAPID with PSY, t-
value 0.0088 and p-value 0.03787 are found significant. 
FATIG with PSY, t-value 0.01833 and p-value 0.00682 
are found significant. JTACT with PSY, t-value 0.0167 
and p-value0.00925 are found significant. JT with PSY, 
t-value 0.044 and p-value 0.006586 are found significant. 
SX with PSY, t-value 0.048 and p-value 0.04 are found 
significant. AC6 with PSY, t-value 1.71405 and p-value 
0.088 are found significant.

DISCUSSION

In the present study, we found a significant 
psychological impact of functional disability in 
rheumatoid arthritis. Work disability is a common 
outcome of rheumatoid arthritis-is a societal (example, 
financial costs) and individual problem (example social 
support).A number of tender or swollen joints results in 
structural damage (that is, joint damage and deformity). 
Structural damage, in turn, results in limitations of 
physical functions, expressed as limited mobility, 
strength, and manual dexterity. Work disability may 
occur early owing to inflammatory processes or later 
in this process owing to joint destruction. Functional 
activities of daily living are significantly affected .There 
is difficulty in doing most of activities of everyday 
life, and have many limitations. Some can hardly do 
any of the things they want to do. The problem of 
unusual fatigue been present over the past week/s is a 

major problem. This is one amongst foremost reason 
for worsening of health condition in rheumatoid 
arthritis. Joint tenderness (i.e. joint pain associated 
with light touch) and joint swelling (joint enlargement 
due to inflammation) are present. Many people with 
rheumatoid arthritis have difficulty carrying out normal 
activities of daily living, such as standing, walking, 
dressing, washing, using the toilet, preparing food, 
and carrying out household chores. The symptoms of 
rheumatoid arthritis interfere with the ability to work for 
many people. On average, life expectancy is somewhat 
shorter for people with rheumatoid arthritis than for the 
general population. Rheumatoid arthritis itself is not a 
fatal disease. However, it can be associated with many 
complications and treatment related side effects that can 
contribute to premature death.

Tuulikki Sokka et al 2003 studied Functional 
Disability in Rheumatoid Arthritis Patients Compared 
with a Community Population in Finland. Patients 
with RA (n _ 1,095) and control subjects (n _ 1,530) 
completed a mailed questionnaire that comprised the 
HAQ, pain and global health scores, education level, and 
comorbidities, as well as height, weight, and lifestyle 
attitudes, including smoking and exercise habits. RA 
is associated with a >7-fold risk of disability compared 
with that in a general population of adults in the same 
community. The impact of disability due to RA appears 
to be greater in younger and middle-age people than in 
elderly patients.

CONCLUSION

On survey of 100 patients with rheumatoid arthritis, 
using  a multiple-dimensional health assessment 
questionnaire(MDHAQ), we found significant 
psychological impact of functional disability on 
Function(FN),activities of daily living(RAPID),fa
tigue(FATIG),joint tenderness and joint swelling 
(JTACT),pain affecting various joints of body(JT),and 
on the signs and symptoms in rheumatoid arthritis.

LIMITATIONS

1. The study was limited to small sample size of 
100 individuals.

2.  The study was confined to a single setting i.e. 
confined only to Christian Medical College & Hospital, 
Ludhiana.

3. The study was conducted using age group 40-
80.
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4. Only adults were taken for study.

5. Period of study was 1 month.

FUTURE SCOPE OF STUDY
1. Study can be done by comparing health 

individuals and old individuals.

2. Study can be done on diabetic patients.

3. Period of study can be prolonged.

 4. Changes in functional status of activities of daily 
living, arthritis-related pain, fatigue, symptoms, joint 
tenderness and joint inflammation, joints affected, can 
be measured.
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ABSTRACT

Background- Airway clearance is integral to the management of COPD, yet there is no evidence as to the 
optimal modality. COPD patients are generally treated with conventional technique like postural drainage, 
percussion, vibration, diaphragmatic breathing exercise, thoracic expansion exercise. There are also some 
recent techniques developed for improving the lung function in COPD patients, like autogenic drainage 
technique and active cycle of breathing technique. This study was conducted to find out the effect of ACBT 
over autogenic drainage technique in COPD patients.

Material and methodology- In present study, 30 patients in age group between 50 to 90 years with moderate 
chronic obstructive pulmonary disease were selected by simple random sampling method and screened as 
per inclusion criteria. Thirty subjects allocated randomly into two groups. Group A received ACBT, & 
Group B received autogenic drainage technique. The outcome measure was used as peak flow meter and 
borg scale to evaluate the pre and post test values of peak expiratory flow rate and level of dyspnea. The data 
was collected and analysed.

 Conclusion- ACBT was found to be more effective, as compared with Autogenic drainage at improving 
peak expiratory flow rate, and reduce level of dyspnea in paient with COPD

Keywords- Chronic obstructive pulmonary disease, Borg scale, peak flow meter, ACBT, and autogenic 
drainage.  

 INTRODUCTION

Chronic  obstructive pulmonary diseases (COPD) 
is a major cause of chronic morbidity and mortality 
throughout the world.1 COPD is defined as a disease state 
characterized by the presence of  airflow obstruction 
due to chronic bronchitis and emphysema.2 COPD is 
a chronic progressive disorder characterized by the 
chronic presence of symptoms such as cough, dyspnea, 
and reduce maximum expiratory flow and slow forced 
expiratory volume.3COPD is a fourth leading cause of 
death worldwide.1

Pathological changes  in COPD is characterized 
by chronic inflammation throughout the central 
and peripheral airways, lung parenchyma, and 
pulmonary vasculature. These changes lead to mucus 
hypersecretion, ciliary dysfunction, airflow limitation, 
pulmonary hyperinflation, gas exchange abnormalities, 
pulmonary hypertension and cor   pulmonale. Mucus   
hypersecretion and ciliary dysfunction lead to chronic 
bronchitis, with cough and sputum production.1Chest 
physiotherapy referred to a group of techniques and 
maneuvers was aimed for improving lung volumes or 
facilitating   the  removal of airway secretions.4

Chest physiotherapy is effective in clearing 
secretions from the lung of the patients with copious 
secretion. These can include percussion, vibration 
and postural drainage, active cycle of breathing  
technique, thoracic expansion exercise, and walking 
program.4Postural drainage with chest manipulations 
were used , in major parts of the world, has been replaced 
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by the more effective technique like ACBT , Autogenic 
Drainage, Flutter, Positive Experitory Pressure Mask, 
High Frequency Chest Wall Oscilation.5

Advanced methods like positive expiratory 
technique using flutter device and autogenic drainage 
are also used for improving bronchial hygiene in chronic 
obstructive pulmonary disease patients.6

Autogenic drainage was introduced by chevaillier 
in Belgium in the year 1967 for the treatment of chronic 
obstructive pulmonary disease patients. Autogenic 
drainage is defined as a respiratory self drainage 
technique that utilizes controlled expiratory airflow (tidal 
breathing) to mobilize secretions. Autogenic drainage is 
an anti-dyspnoea technique based on quiet expirations 
in a relaxed state without the use of postural drainage 
positions. Autogenic drainage had used diaphragmatic 
breathing to mobilize secretions by varying expiratory 
air flow.7 Autogenic drainage consist of three phases; 
1) Unsticking phase- which loosen secreation in 
peripheral airways, by breathing at low lung volume, 
2) Collecting phase- which moves secretions to larger, 
more central airways, by breathing at mid to high lung 
volume 3) Evacuating phase- which results in removal 
of secretion, by breathing at high lung volume.  It is self 
drainage method that is performed independently by the 
patients in sitting position.8

Active cycle of breathing technique includes cycle 
of breathing control, thoracic expansion exercise and 
forced expiratory technique. Diaphragmatic breathing is 
intended to help in using the diaphragm correctly while 
breathing, strengthen the diaphragm, decreases rate and 
decrease the oxygen demand so that one can use less 
effort and energy to breathe.1Active cycle of breathing 
technique is a flexible method of treatment used to 
mobilize and clear excess bronchial secretions. It is 
effective in improving lung function and not increase 
airflow obstruction and also effective in clearance of 
bronchial  secretion. The cycle is repeated for 3-5 times 
more for better result..9

Published studies about AD are limited, and 
found that AD and ACBT both significantly improved 
pulmonary function test, and are effective methods in 
clearance of secretions in COPD patients.1  On the other 
hand it was found that there is a significant difference in 
the effect of autogenic drainage over ACBT  in mucus 
clearance in patients with chronic bronchitis.1    

NEED FOR STUDY 

 This study may be useful in determining the 
effective regime between ACBT and autogenic drainage 
technique in improving lung function among COPD 
patients. In this present study both  the techniques were 
given in the patients (ACBT & autogenic drainage), so 
this study will give criteria about the, best and effective 
technique among these two so we can implement that 
technique while treating the patient. This study includes 
both the technique ACBT & autogenic drainage which 
may improve peak expiratory flow rate and reduced 
the dyspnea, and therefore should be considered as 
an effective methods  in airway clearance.Chronic  
obstructive pulmonary diseases (COPD) is a major 
cause of chronic morbidity and mortality throughout the 
world, & fourth leading cause of death, by using this 
study we can choose best self assisted airway clearance 
technique to  reduce the no.  morbidity  and mortality in 
the population.

 COPD is a chronic progressive disorder 
characterized by  the chronic presence of symptoms such 
as cough, dyspnea, and reduce maximum expiratory 
flow and slow forced expiratory volume, so,  Autogenic 
drainage and ACBT techniques are useful to mobilize 
the secretions from small airways to central airway, 
to clear the secretions, to reduce the dyspnea , and to 
increase the peak expiratory  flow rate, so by using this 
present study therapist can provide best technique to the 
patient to get greater outcome. 

However no such studies have been done in COPD 
condition at particular age group 50-90 years. So, the 
present study is aim to find out the effectiveness of 
ACBT over Autogenic drainage technique in COPD 
patients.

METHODOLOGY

After obtaining the ethical approval for this study, 
30 patients with COPD patients attended the outpatient 
physiotherapy department of YCRH, Latur were 
divided into 2 groups with 15 patients in each by simple 
random sampling method, after due consideration to 
the inclusive and exclusion criteria. Inclusion criteria 
were both sexes are included, age between 50 to 90 
years, clinically diagnosed COPD patients. Exclusion 
criteria were patients with any associated cardiovascular 
and neurological condition, COPD patients with recent 
thoracic surgeries, Psychollgically unstable patients, 
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comatose patient and pregnant women.The pathology, 
exercise program and its effects were explained to these 
patients and their informed consent for the study was 
taken and documented. 

    PROCEDURE

All individuals diagnosed with chronic obstructive 
pulmonary disease, volunteered to participate in the study 
were screened as per the inclusion criteria and selected 
as study subjects. Each subjects randomly assigned for 
this study, subject were asked  to complete the informed 
consent form. All these subjects were assessed as per 
data collection sheet, which included demographic data, 
peak expiratory flow rate by using peak flow meter , rate 
of perceived exertion by using Borg scale.the subjects 
evaluated for before and after study procedure.

Group A given with Active cycle of Breathing 
Exercise and group B is given with Autogenic Drainage. 

After initial evaluation, group A received Active cycle 
of breathing technique and group B received Autogenic 
drainage technique.

The active cycle of breathing technique involves 
three phases repeated in cycles  that is breathing control, 
thoracic expansion and the force expiratory technique.

 Autogenic technique was given which include 
performing the slow diaphragmatic breathing at low 
lung volume inspiration with a pause of three second.. 
As the secretions moves up the bronchial tree to the 
larger airways the subjects performed higher lung 
volume breathing, tidal volume to inspiratory reserve 
volume. Only when the secretions are felt to be as 
high as possible subjects asked to do forced expiration 
(coughing or huffing) . The subjects taught to suppress 
the cough to allow this cycle of breathing exercise to be 
repeated  throughout  the treatment session.

Table - 1: Comparison of the outcome measures between group A and group B.

Evaluation Parameters Group
Mean Value

Result [Un-paired ‘t’ value]
Pre-test Post-test

Borg scale
Group A 8.60 12.06 3.83 [Highly significant with p < 

0.001]Group B 8.13 9.26

PEFR
Group A 133.33 286.66 3.81 [Highly significant with p < 

0.001]Group B 121.33 163.33

RESULT

A total no. of 30 patients with COPD were selected, 
these subjects were evaluated as per data collection sheet 
which includes demographic data, assessment of rate of 
perceived exersion by using  borg scale and assessment 
of PEFR using peak flow meter were checked.

The Analysis of the post intervention parameters 
between ACBT and Autogenic Drainage group exhibited 
a highly significant [α < 0.001] reduction in the level 
of breathlessness  and improvement of PEFR values 
of ACBT( group A )as compared to the Autogenic 
Drainage (group B) (Tab.1).

Result of these study shows that Active cycle of 
breathing technique is more effective than the Autogenic 
drainage technique in COPD patients between the age 
group of 50-90 years, The Alternate hypothesis is 
accepted. 

DISCUSSION

In this study, 30 subjects was taken, according to 
simple random technique, initial 15 taken as group A, 
and remaining 15 taken as group B, Detail procedure 
was explained to patients, group A received ACBT and 
group B received Autogenic drainage.The findings of 
the present study revealed that after treatment session, 
there was a significant difference in the values of borg 
scale and peak expiratory flow rate in the group A   that 
received ACBT technique as compare to group B that 
received autogenic drainage.

Autogenic drainage is a system of breathing exercises 
developed in 1967 by Jean Chevallier in Belgium to 
sequentially attain the highest possible expiratory flows 
to move secretions from peripheral to central airways, 
without forced expirations and associated airway 
closure. Autogenic drainage uses controlled breathing to 
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maximize expiratory flow with minimal airway closure, 
starting with the small airways and moving secretions 
from smaller to larger airways in 3 phases: unsticking, 
collection, and evacuation14,15. The patient moves mucus 
with a relaxed sighing exhalation, regulating airflow 
and velocity with use of expiratory muscles, avoiding 
unnecessary expiratory resistance. Optimal airflow is 
achieved without forcing the expiration

Published studies of autogenic drainage are 
limited. Pfleger et al compared autogenic drainage 
to high-pressure PEP in CF patients and found that 
both significantly improved pulmonary function test 
(PFT) results.33 Autogenic drainage caused the most 
significant change in PFT results, but produced less 
sputum than high-pressure PEP. Davidson et al 16

ACBT is one of the techniques that can be used in 
patients receiving NIV. It requires active participation of 
the patients but does not require a device such as a PEP 
mask. It can be adapted easily to patients with different 
disease states. It is an effective treatment in improving 
pulmonary function and airway clearance 10.

In a study by Patterson et al in their article stated that, 
ACBT is a more effective method of airway clearance in 
bronchiectasis during single treatment sessions11. Other 
study by Pryor et al  in their study stated that, a decrease 
in oxygen saturation caused by chest percussion may 
be avoided by using the ACBT technique12. Similar 
findings were found in studies done by Savci S et al  who 
stated that ACBT is effective in cleaning secretions and 
improving lung functions in Bronchiectasis. The ACBT 
increased forced vital capacity, peak expiratory flow 
rate, arterial oxygenation and exercise performance13.

In the present study, ACBT was given including 
three phases breathing control, thoracic    expansion 
exercise, and forced expiratory technique, data was 
collected and analysed, pre and post test evaluation 
done by using borg scale and peak expiratory flow rate. 
Autogenic drainage was given including three phase 
breathing exercise, the gradually increasing inspiratory 
and expiratory reserve volume from functional residual 
capacity and 2 to 3 sec breath holding period may have 
resulted in collateral filling among the alveoli and 
improved ventilation and mobilized secretions.

The result of this study revealed that ACBT is 
more effective than Autogenic drainage in clearance of 
mucus, which is one of the cause of airway obstruction 

in patients with COPD. This was shown by improvement 
in peak flow meter values and reducing symptoms 
of breathlessness according to borg scale. Although 
the autogenic drainage technique was more difficult 
for patients to learn, once patients used the technique 
correctly it was found to be effective. The ACBT 
application was quite simpler than Autogenic drainage. 
However, no single technique may be best for every 
patients. Each patients should be assessed to determine 
the most appropriate and effective technique. 

The implication of present study can be important 
in designing a training program for COPD patients to 
improve the lung volumes mainly PEFR & reduces 
breathlessness. And removal of the secreation. Both 
the technique are safe and equally effective in chest 
clearance and easy to use by the patients.As this study 
was done only with age group between 50-90 years, 
study of all age group can be undertaken for a better 
knowledge of treatment outcome in future researc.             

CONCLUSION

ACBT was found to be more effective when 
compared to Autogenic drainage technique at improving 
peak expiratory flow rate and reduced the dyspnea, and 
therefore should consider as an effective method in 
clearance of secretions in COPD patients
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ABSTRACT

Background and purpose: The purpose of this study was to find  the long term efficacy of Mulligan 
mobilization versus Maitland mobilization in subjects with idiopathic adhesive capsulitis in  aspect  of  
relieving  pain,  improving range  of  motion, and  reducing  functional  disability.

Method: 45 subjects were randomly assigned into 3 groups. Group-A (n=15) received Maitland 
mobilization along with supervised exercise program, Group-B (n=15) received Mulligan mobilization 
along with supervised exercise program and Group-C (n=15) received supervised exercise program alone 
thrice weekly for 4 weeks. The outcome parameters were measured at baseline, post intervention and at two 
weeks follow up.

Outcome measures: Pain intensity was measured using Visual Analogue Scale (VAS) during upper limb 
activities, passive range of motion was measured using Universal Goniometer and functional status was 
evaluated by SPADI.

Results: Statistically significant improvement was found in all the three groups for all outcome parameters 
(p<0.05). In between group analysis both Group A and Group B showed statistically significant improvement 
in all the outcome parameters when compared with Group C. Group-B showed significant improvement 
in VAS, abduction ROM and SPADI score when compared with Group-A after post-intervention as well 
as follow-up. But there was no significant difference found in External rotation ROM between the two 
experimental groups.

Conclusion: Mulligan mobilization is more effective than Maitland mobilization in relieving pain, 
increasing range of motion, and improving functional capacity in subject with idiopathic adhesive capsulitis 
both in post-intervention and in follow-up. 

Keywords: Mulligan mobilization, Maitland mobilization, Adhesive capsulitis, Supervised Exercise 
Program.

INTRODUCTION

Adhesive capsulitis is a condition involving the 
capsule of the shoulder joint accompanied by painful 
and restricted active and passive movement at the 
glenohumeral joint and is characterized by a progressive 
loss of motion.  Clinical representation includes pain, 
limited range of motion and loss of function.1

The incidence of adhesive capsulitis in general 
population has been reported to be 2-5% while among 

individual with diabetes it is 10-20%. It has been seen in 
17.9% of diabetics and in 7% of non -diabetics in Indian 
population and females are slightly more affected than 
males.2 It develops usually in people of more than 40 
years of age.3

Several authors have proposed that impaired 
shoulder movement are related to shoulder capsular 
adhesions, contracted soft tissue and adherent axillary 
recess, due to which the capsule of the shoulder joint is 
unable to unfold to allow full gleno-humeral movement, 
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resulting in decreased joint excursion of shoulder.4 

Research has focused on different types of 
mobilization techniques among which, Maitland 
mobilization and Mulligan mobilization are most 
practiced ones.2, 5

Maitland concept is a process of examination, 
assessment, and treatment of neuro-musculoskeletal 
disorder by manipulative physiotherapy. Maitland uses 
a chain of oscillatory joint mobilization grades based on 
the pathological limit of tissue: 6

Mulligan technique involves the application of 
sustained glide correcting faulty positions of a painful 
and stiff joint by the therapist while the patient performs 
a concurrent active movement of the joint.7, 8 

A lot of studies have highlighted the short-term 
effect of these two mobilization techniques singularly 
and in comparison but the long term efficacy with delayed 
reoccurrences of symptom is yet to be established. So 
by follow up analysis the aim of our present study was 
to evaluate and compare the  long term effectiveness 
of Maitland mobilization and Mulligan mobilization 
on shoulder abduction and external rotation in case of 
adhesive capsulitis .

MATERIAL AND METHOD

Total 45 subjects (26 females and 19 males) were 
included. Subjects were diagnosed and referred cases 
of adhesive capsulitis with inclusion criteria of age 
between 40 to 60 years,6 idiopathic adhesive capsulitis,9 

painful stiff shoulder for at least 3 month( stage 
two)1,limited ROM of shoulder joint (ROM loss 25% 
or greater compared with the normal range of shoulder 
for abduction & external rotation, pain intensity(VAS) 
4-7cm.10

Exclusion criteria was subjects having diabetes 
mellitus11, inflammatory joint disease affecting the 
shoulder 12, rotator cuff ruptures,1 history of significant 
trauma and surgery to the shoulder10, post fracture 
complication of shoulder complex,8 corticosteroids 
injection in the affected shoulder in the preceding 
month13, previous manipulation under anesthesia of 
affected shoulder.13

This study was approved by Institutional Ethical 
Committee (IEC). Subjects were allocated to three 
different treatment groups, Group A (Maitland’s 

mobilization along with supervised exercise program), 
Group B (Mulligan’s mobilization along with 
supervised exercise program) and Group C (Supervised 
exercise program alone) by simple random sampling 
(chit picking method), consisting of 15 subjects in each 
group. For each subject, the data for pain intensity using 
VAS (during upper limb activity), ROM by Universal 
Goniometer , the functional status using SPADI was 
taken pre-intervention, post-intervention after 4 weeks 
of treatment and follow up data after two weeks of post-
intervention. Total twelve treatment sessions was given 
to each subject with the frequency of three sessions per 
week for four consecutive weeks in all the three groups. 
Subjects were instructed to apply hot fomentation 
followed by home exercise program on daily basis at 
home in all the three groups.  

MAITLAND MOBILIZATION was started with a 
few minutes of warm up consisting active free exercises.7

Mobilization Grades II & III were applied by altering 
the amplitude and depth of the oscillations for Caudal 
and Postero-anterior glide .14 In each direction three 
sets of 15 repetition with one minute rest in between of 
mobilization technique were performed at the rate of 2 
oscillations per second.1

Figure – 1: Caudal glide for abduction

Figure- 2: P-A glide for external rotation

MULLIGAN MOBILIZATION: Three sets of ten 
repetitions for external rotation and abduction were 
applied, with one minute between sets.1 Movement was 
performed up to the limit of pain-free range. 15
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Figure- 3: Mulligan mobilization for external rotation. a: 
starting position , b: end position

 Figure- 4: Mulligan mobilization for abduction  

Supervised exercise program was given to both the 
groups after completion of the specific mobilization 
technique. It consisted of Codman exercise, shoulder 

wheel exercise, wall- ladder exercise, and self -
stretching exercise of shoulder capsules (anterior and 
inferior). The subjects were instructed to perform three 
sets of ten repetitions for Codman and shoulder wheel 
exercise,16 One set of 6 repetition for ladder, and one set 
of 10 repetition for capsular stretching.17

Home exercise program was same as supervised 
exercise program. Control group having supervised 
exercise as well as home exercise.

 The data were analysed using SPSS version 
23 software. “Paired sample t-test” and “One- way 
ANOVA” and post-Hoc- Tukey were used.

RESULTS

The pre- intervention was denoted by “0”, post-
intervention was denoted by “4”and follow-up was 
denoted by “6”. 

All the three groups had shown statistically 
significant improvement in all the outcome measures 
in post intervention and in follow-up and the baseline 
characteristics are homogenous. Both Groups A & B 
have shown more improvement with respect to Group 
C. Group B has shown more improvement than other 
two groups except in external rotation where there is no 
significant difference was found between group A and 
Group B. 

Table- 1: Between group comparison of pain intensity

Group
 A
Mean
±
SD

Group 
B
Mean
±
SD

Group
 C
Mean
±
SD

Over-All
Group A 
vs.
Group B

Group B
 vs.
Group C

Group A
 vs.
Group C

p- 
value

f-
value

p-
value

p-

value

P-

Value

 VAS0

6.66

± 0.35

6.42

± 0.74

6.2

± 0.66
0.132 2.12 0.55 0.57 0.11

VAS4

2.9

± 0.45

2.10

± 0.43

4.34

± 0.97
<0.01 42.82 0.006 <0.01 <0.01

VAS6

2.26

± 0.67

1.36

± 0.44

3.48

± 1.19
<0.01 24.44 0.013 <0.01 0.001
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Table-2: Between group comparison of abduction ROM

Group A
Mean
±SD

Group B
Mean
±SD

Group C
Mean
±SD

Over- All
Group A 
vs.
Group B

Group B
 vs.
Group C

Group A
 vs.
Group C

p-
value

f- 
value

p-
value

p-
value

p-
Value

ABD0
101
± 14.78

101
± 14.16

95.13
± 8.95

0.36 1.03 1.00 0.43 0.43

 ABD4
121.66
± 12.48

132.2
± 10.74

111
± 8.28

<0.01 14.87 0.026 <0.01 0.024

ABD6
125.66
± 12.93

139
± 10.55

114
± 8.9

<0.01 19.66 0.005 <0.01 0.015

Table- 3: Between group comparison of external rotation ROM

Group A
Mean
±SD

Group B
Mean
±SD

Group C
Mean
±SD

Over- All
Group A 
vs.
Group B

Group B
 vs.
Group C

Group A 
vs.
Group C

p-
value

f-
value

p-
value

p-
value

p-
Value

 ER0
43.66 ±
17.47

38.66 ±
13.68

46.20 ±
16.39

0.42 0.86 0.668 0.406 0.90

ER4
69.4 ±
13.24

73.53 ±
7.98

53.86 ±
16.44

<0.01 9.49 0.663 <0.01 0.006

ER6
74.86 ±
11.24

82.26 ±
8.33

58.40 ±
14.56

<0.01 16.46 0.203 <0.01 0.001

Table- 4: Between group comparison of SPADI

Group A

Mean
±SD

Group B

Mean
±SD

Group C

Mean
±SD

Over-All
Group A
 vs.
Group B

Group B
 vs.
Group C

Group A
 vs.
Group C

p-
value

f-
value

p-
value

p-
value

p-
Value

SPADI0
62.03 ±
5.9

65.04 ±
11.09

58.38 ±
5.24

0.79 2.70 0.55 0.064 0.41

 SPADI4
33.16 ±
4.9

26.55 ±
8.14

45.82 ±
7.19

<0.01 30.19 0.032 <0.01 <0.01

SPADI6
26.74 ±
5.99

14.10 ± 
6.8

35.66 ±
8.04

<0.01 35.72 <0.01 <0.01 0.003
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DISCUSSION

This study was designed to compare the long term 
effectiveness of Maitland mobilization in treatment of 
idiopathic adhesive capsulitis by comparing it with 
Mulligan mobilization.

While analyzing the outcome measures Group A 
& B showed statistically significant difference when 
compared with group C in improvement of all the three 
outcome measures.

We found that Mulligan mobilization showed 
better result in improvement of all outcome measures 
except external rotation in which there was statistically 
insignificant difference between Maitland and Mulligan 
both in post-intervention and in follow-up. 

The effect of Maitland mobilization in reducing 
pain has been explained by Kumar A (2012)17 that 
Grades I and II are helpful for treating joints limited 
by pain because the oscillations may have an inhibitory 
effect on the perception of painful stimuli by repetitively 
stimulating mechanoreceptors that block nociceptive 
pathways at the spinal cord or brain stem levels.

 Mobilization provokes Golgi tendon organ (GTOs) 
at the end of the joint mobilization and causes reflex 
inhibition of the muscle which was concluded by 
Lundberg A et al in 1978.18

Decline in pain intensity in Mulligan group was 
significantly superior to other two groups of this study. 
Mulligan mobilization provides tactile and compressive 
stimuli to soft tissue. The afferent activity resulting 
from these stimuli may influence spinal cord neurons 
inhibitory nociceptor in motor neuron pool and they may 
provide to retrain the spinal cord circuitry by allowing 
the subjects to experience repetitive pain free motion. 
This helps to switch off maladapted spinal cord circuitry 
and re-establish normal levels of nociception.19 After 
follow-up Group B showed superior effect than Group 
A. The long-term effects of pain relief, was hypothesized 
to be due to changes in nociceptive and motor System 
dysfunction, possibly implying the role of hypoalgesia.

In group C the noticeable change in pain might be 
due to effect of supervised exercise program.  A study 
by Hindle KB et al (2012) described that stretching leads 
to decrease in nociception, or pain that is sensed which 
causes inhibition, produced by the GTOs .20 Codman 

exercise helps to relieve pain through gentle traction and 
oscillation and the neurophysiological and mechanical 
effect.16

 The improvement in ROM in Group A & B may be 
due to the Mechanical force during mobilization leading 
to breaking up of adhesions, realigning collagen and also 
maintain joint mobility by inducing biological changes 
in synovial fluid and their enhanced exchange.21

But both the techniques were equally effective for 
external rotation ROM both in post-intervention and 
in follow-up. Maitland mobilization improves normal 
extensibility of capsule, restore joint play  and stretches 
the tightened soft tissues and periarticular structures 
to induce beneficial effects.22 This techniques are also 
thought to increase the proprioceptive and kinesthetic 
sensation in the joint thus subjects can do the activities in 
newly gained range of motion.17 Maitland mobilization  
is believed to increase or maintain joint mobility by 
inducing rheological changes in synovial fluid, better 
exchange between synovial fluid and cartilage matrix, 
and increased synovial fluid turnover.1

Mulligan mobilization combines a sustained 
application of manual gliding force to the joint with 
concurrent physiological osteokinematic motion of the 
joint either actively by the patients or passively by the 
therapist.19

However, in between group analysis there was 
statistically significant difference in improvement of 
abduction ROM in favour of Group B, insignificant 
difference was found in these two groups for external 
rotation after 4 weeks of intervention as well as after 2 
weeks of follow-up.

The superior effect of Mulligan mobilization for 
abduction ROM might be because of active participation 
of the subjects and adjustment of moving articular 
surface and restoration of shoulder kinematics. The 
comfort to move and its associated pain relief could have 
encouraged the subjects to actively move the shoulder in 
all directions.23 

In Group C the noticeable change might be 
beneficial effect of supervised exercise which increases 
the extensibility of the soft tissue on the basis of creep 
response thus altering the viscoelastic properties 
and range of motion can be gained. Improvement in 
functional capacity might be due to decrease in pain 
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and increased range of motion, consequently lessened 
suffering in daily activities, pain with specific tasks, 
and difficulty in moving arm lifting actions, overhead 
activities. When subject’s pain decreased, it revealed a 
reduction in SPADI scores. Mulligan mobilization was 
better in decreasing pain and improving function as this 
technique has an additional benefit which may engage 
extra proprioceptive tissues, such as the golgi tendon 
organs activated by tendon stretch and restored the 
normal glenohumeral arthrokinematics and also resulted 
in capsular stretching (Kachingwe et al, 2008).5 

Exercises are helpful in increasing ROM and 
decreasing pain and also revealed a reduction in SPADI 
scores.20 Hence, this can be a probable reason for 
improvement functional status in Group C. 

CONCLUSION

Mulligan mobilization is significantly better as 
compared to Maitland mobilization for the management 
of Subjects with adhesive capsulitis for pain, abduction 
ROM and functional status both in post-intervention and 
in follow-up, but there is insignificant difference for 
external rotation ROM.
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ABSTRACT 

Background: Physical therapists are often at risk for developing WMSDs because they are often involved 
in physically demanding and intense, repetitive tasks in their practices. The highest prevalence of WMSDs 
among physical therapists is reported to be in the lower back area. Younger physiotherapists have higher 
prevalence of low back ache as compared to other therapists. WRMD in physical therapists is associated with 
the therapist’s age and clinical experience because of the nature of their profession which is often repetitive, 
labour intensive and involving direct contact with the patients. Aim: To evaluate Correlation among 
Mechanical low back pain, low back disability index and health related quality of life in Physiotherapists 
suffering from mechanical low back pain. Methodology: A total of 100 young, full time Physiotherapists 
working since two years or more, aged between 25-30 years fulfilling the inclusion criteria were selected 
from various hospitals in Delhi. However, History of recent surgery of lower limb, spine, abdomen, pregnant 
females and subjects with neurological, systemic or psychiatric conditions were excluded from the study. 
The purpose of study was explained to the subjects. General assessment was done as per assessment form. 
Subjects were then allowed to fill both questionnaire (Modified Oswestry Low Back Disability Index and 
World Health Organization Quality of Life (WHOQOL) – BREF). Results: Highly significant correlation 
was found at 0.5 level between VAS and ODI (p=0.427). Also, highly significant correlation was also 
found between VAS, Domain2 (p=0.329), and VAS, Domain4 (p=0.277). However, when correlation was 
calculated between the domains, there is high significant correlation between Domain (1 & 2), Domain (1 & 
3), Domain (1 & 4), Domain (2 & 3), Domain (2 & 4), Domain (3 & 4) respectively. A significant correlation 
was found between ODI, Domain 2 (p=0.252) and ODI, Domain 4 (p=0.231). No significant correlation 
was found between VAS, Domain1; VAS, Domai3; ODI, Domain1; and ODI, Domain3 respectively. 
Conclusion: Significant correlation was found among Mechanical Low back pain, Low Back Disability and 
Health Related Quality of Life in Physiotherapists suffering from Mechanical Low Back Pain.

Keywords: Physical therapists, Low back pain, VAS, WHOQOL, ODI

INTRODUCTION

A work-related musculoskeletal disorder (WRMD) 
is musculoskeletal injury that results from a Work-related 
event. This may result in loss of working hours, work 
restriction or transfer to another job. Musculoskeletal 
disorders (MSDs) can affect muscles, joints, tendons, 
ligaments and nerves. Most work-related MSDs develop 
over time and are caused either by the work itself or by 
the employees’ working environment.1

Physical therapists routinely perform activities 
that involve transferring a patient (from exercise mat 
to chair, to parallel bar etc), assisting in Mat exercises, 
lifting and using cumbersome equipments. These work 
tasks put therapists at risk for both acute and cumulative 
musculoskeletal pain.2 LBP was defined as chronic 
or acute/sub acute, as a function of the time course. 
“Mechanical” low back pain (LBP) is a major cause of 
illness and disability, especially in people of working 
age.3Patients with low back pain (LBP) not only suffer 
from physical discomfort, but also have functional 
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limitations that might cause disability and interfere with 
their quality of life. 4 therefore,, this study will be an 
effort to document the prevalence of mechanical low 
back pain in physical therapists.

METHODOLOGY

The purpose of study was explained to the subject 
and a verbal description of all procedures was given 
to them. The subjects were assessed and demographic 
data was obtained. Subjects who meet the inclusion 
criteria were included in the study. General assessment 
was done and subjects were then allowed to fill both 
questionnaire (Modified Oswestry Low Back Disability 
Index and World Health Organization Quality of Life 
(WHOQOL – BREF)

Inclusion Criteria

1. Male and Female of age group 25 -30 years 
with diagnosed case of  Mechanical low back pain.5

2. Working since 2 years or more.1

3. Full time-Physiotherapist in various hospitals in 
Delhi. (Government and Private hospitals)

Exclusion Criteria

1. History of recent surgery of lower limb, spine, 
abdomen.(less than 3 months)

2. Pregnant females. 6

3. Subjects with neurological, systemic or 
psychiatric conditions

Instruments and Tool used

1. Low Back Disability Questionnaire –Revised 
Oswestry)

2.  World Health Organization Quality of Life 
(WHOQOL)-BREF

RESULTS

A sample of one hundred Physical Therapists in 
the age group of twenty five to thirty years were taken 
having mean age of 27.27±1.57. The mean of pain 
intensity (VAS) and ODI was 4.47± 1.32 and 16.6 
±15.15 respectively. (Graph 1) Mean and standard 
deviation was calculated for all the three variables 
(VAS, ODI, and WHOQOL). In Health related Quality 
of Life (HRQOL), four domains were measured (D1, 

D2, D3 and D4). “Domain1”denotes Physical health
while “Domain2” denotes Psychological well-being. 
Similarly, “Domain3” denotes Social relationship and
“Domain 4” Environment. The mean of D1, D2, D3 

and D4 were 23±2.90, 20.71±3.04, 9.64±3.09 and 
28.46±4.33 respectively. (Graph 2) In the study, it was 
found that highest prevalence (67%) of subjects were 
in first category (minimal disability), followed by 24% 
in the second (moderate disability) and 9% in the third 
category (severe disability). (Graph 3) 

Graph 1:- Showing VAS scores of all the subjects

Graph 2- Representing mean value of Quality of Life 
(WHOQOL) of each domain

Graph 3- Showing the level of disability (ODI)

Graph 4 – Correlation between VAS and ODI
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Table 1 - Correlation matrix of different variables: VAS, ODI, DOM1, DOM2, DOM3 & DOM4

VAS ODI_S DOM1 DOM2 DOM3 DOM4

VAS 1

ODI_S 0.427** 1

DOM1 -0.177NS 0.035NS 1

DOM2 0.329** -0.252* 0.481**
1

DOM3 -0.125NS -0.162NS 0.314** 0.355** 1

DOM4 0.277** -0.231* 0.629** 0.633** 0.499** 1

*Significant at 0.05 level of significance;

**Significant at 0.01 and level of significance

 NS- non significant

Pearson’s correlation coefficient was used to 
measure correlation between Analogue Scale (VAS), 
Oswestery Disability Index (ODI) and World Health 
Organization Quality Of Life (WHOQOL). It shows 
highly significant correlation at 0.5 level in VAS and 
ODI (p=0.427). Also, highly significant correlation 
was also found between VAS, Domain2 (p=0.329), and 
VAS, Domain4 (p=0.277).Correlation between VAS 
& ODI shown in Graph 4 and correlation matrix of 
different variables are shown in table 1.

DISCUSSION

 This is a co relational study, which was designed 
to see the effect of mechanical low back pain causing 
disability and quality of life in physiotherapists As 
we know lower back is particular more susceptible to 
injury. According to Norkin, repetitive strain causes 
injury by either repeated application of a relatively low 
load or by application of a sustained load for a long 
duration (prolonged sitting or stooped posture) 7In this 
study, the perceived Mechanical Low Back Pain of 
Physiotherapists was assessed and compare with Quality 
of Life (QOL) and disability levels. The most affected 
quality of life domain found in this study was Domain2 
(Psychological) and Domain4 (Environmental).

 Psychological QOL domain comprises questions 
related to bodily image and appearance, negative 
feelings, positive feelings, self-esteem, spirituality/ 
religion/ personal beliefs, thinking, learning, memory 
and concentration. Findings from the present study 

shows that exercise can be a useful method for 
improving mood of individuals feeling depressed. 8 It is 
also possible that exercise increases creativity directly, 
without the intervention of mood changes.9 As biological 
mechanisms focus on the fact that strenuous exercise 
has been shown to result increased cortical blood flow, 
release of endorphins, and increased epinephrine and 
nor-epinephrine synthesis.10 Environmental domain 
consists of questions related to financial resources, 
Freedom, Physical safety and security, Health and social 
care, Accessibility and quality, Home environment, 
Opportunities for acquiring new information and skills 
Participation in and opportunities for recreation or 
leisure activities, Physical environment (pollution / 
noise / traffic / climate) and Transport. In our study we 
found that the younger population (younger Adults i.e. 
25 to 30years, as our subjects’ age range) is not able 
to achieve environmental satisfaction. This requires 
a large and different population to study the effect 
more precisely. Brown et al, in their study found that 
environmental quality of life increases with age and 
with higher levels of anxiety associated with poor 
environmental quality of life. 

Treating a large number of patients in a day, working 
in awkward positions, working in the same position for 
long periods of time, and performing manual orthopedic 
techniques were also considered “major problems.” 11 

Molumphy et al has conduct a study and found 29% of 
physical therapists suffering from low back pain found 
the prevalence of job-related LBP. In a study by Scholey 
and Hair, the prevalence of LBP in 243 PTs in Great 
Britain was found to be 38%. 12 Therefore, during patient 
treatment sessions, using proper body mechanics and 
appropriate patient and therapist positioning techniques 
is imperative. The use of adjustable equipment and staff 
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assistance may also prevent the occurrence or recurrence 
of work-related LBP.7 Education programmes on 
prevention and coping strategies for WRMDs are 
recommended for physical therapists in order to reduce 
the risk of further injury.13

CONCLUSION

There is significant correlation that was found 
among Mechanical Low back pain, Low Back Disability 
and Health Related Quality of Life in Physiotherapists 
suffering from Mechanical Low Back Pain. Also it 
has cleared that low back pain have more effect on 
psychological and environmental life. Yet it has not 
cleared that from this study that physical health and 
social relationship is affected or not. However, minimal 
disability is there in 67% of subjects in the present 
study. Therefore the study concludes by accepting the 
experimental hypothesis (H1)
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ABSTRACT

Background: Most children with Down syndrome have deficits in balance, co-ordination, and gait 
throughout childhood and adulthood .

Objective: To identify the gait parameters and balance in over weight and obese down syndrome children.

Method: A total of 25 down syndrome children was included with overweight and obesity down syndrome 
and there gait parameters and balance was evaluated.

Results:  Gait and balance was more effected in obese than over weight.

Conclusion: Overweight DS can walk more distance with more speed than obese DS children.  Balance was 
more affected in obese DS children. Concluding that obese DS have high risk of fall.

Keywords: Down syndrome, Gait Parameters and Balance.

 INTRODUCTION

Down syndrome(DS), also known as  trisomy 21, 
it is a genetic disorder caused  by the presence of all or 
part of a third  copy of chromosome 21.1 It is typically 
associated with delay in physical growth, characteristic 
facial features, and mild to moderate intellectual 
disability. The  average IQ of  a  young  adult with Down  
syndrome  is 50, equivalent  to  the  mental  age of  an  
8- or  9-year-old  child, but this varies widely.1,2 Down 
syndrome  is one of  the  most  common  chromosome   
abnormalities in humans, occurring  in  about  one  per  
1000  babies born each year.2

All  children  with  down  syndrome  have  some 
degree  of  gross  motor  delay. It is  evident  that  their  
motor  ability  develops  relatively  slowly  and  that  
motor  milestones  are  achieved  later.  Various  authors  
have  described  characteristic  motor disorders which 
occurs in down syndrome children and which seem to be  
influence their motor development during  the first year 
of their life.4Motor  skills  develop  in  largely  the same  
sequence  as  in typical children but  later  they  improve 
with practice but may more time and take long time 
improve. The majority of children with Down syndrome 
achieve all the basic skills necessary for everyday living 
and personal independence .4, 6. 

Effect of childhood obesity is clinically  Manifested 
by gait abnormality and balance.7,8 Movements of 
the lower extremities are affected by obesity, with  
differences being reported in sagittal, frontal, and 
transverse plane hip, knee,  and ankle joint angles. While 
some studies have shown that obese adults and children 
walk with a more erect sagittal plane posture compared to 
non-obese individuals.8 Obesity may also   compromise 
the ability to resist muscular fatigue. Muscular fatigue 
impairs  balance  control and requires a greater level of  
cognitive resources for balance  coordination.8,9

MATERIAL AND METHOD

 The data was collected from KLE. Dr.Prabhakar 
Kore Hospital and MRC ,  Belagavi Sparsh the helping 
hands, Aradhana  school  for  slow learners  ,Ankur 
school for special children , Belagavi the sampling 
done was Non- Probability Sampling Ethical clearance  
was obtained from Institutional Ethical  Committee 
of KLEUIPT. Subjects were screened for inclusion 
and exclusion criteria. The age group of these down 
syndrome children varied from 06 to 18 years. Children 
with cardiovascular or  respiratory pathologies Children 
with  auditory deficits Children with visual  deficits and 
children with BMI less than 25 was excluded from the 
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study .

 After obtaining consent, the study protocol was 
first explain to each participant who was then provided 
with  written informed assent. A brief history  was  taken 
about the person neurological  and musculoskeletal 
assessment for screening of fall risks,  educational  
profile  and socioeconomic status. The age,  height, 
weight  was  measured  and  BMI  of  every child was 
taken. To  measure gait parameter like walking speed, 
walking  distance child was asked to walk in 50 meter 
length  in a  corridor  or  room  and   measurement  was  
taken  with  the  help  of  stop  watch. Then  for  step 
length, and  stride  length  child  was  asked  to dip  his  
foot  in  black  paint  and  then was  made  to  walk  in  
the  white  sheet  and   their  foot  print  was  measured  
with  the  help  of  measuring  tape  and  noted.

Then balance was checked with the help of  Pediatric 
Balance scale (PBS) on  demographic data .The child 
was asked  to  perform 14 task. According to pediatrics 
balance scale. The child received a practice trail on each 
item. Verbal and visual  direction  was clarified through 
the use of  physical prompts. Each item was scored  
utilizing  0  to  4 scale.  

OUTCOME MEASURES

Rancho losAmingos Observational Gait Analysis 
Scale  is a standardized  approach utilized  to assess 
gait impairment for  various diagnosis. Result indicate  
moderate (kappa = 0.41 - 0.60) to  substantial  (kappa = 
0.61 – 0.80)  Intra – rater  reliability  and fair  (kappa = 
0.21 – 0.40)  to moderate  (kappa = 0.41 – 0.60)  Inter 
– rater  reliability.13

Pediatric  Balance  Scale  is  a modified  version  
of  berg  balance  scale  for  the child  with  mild  to 
moderate  motor  impairment .Reliability of  PBS  is  
(kappa  coefficient k = 0.87  to 1.0  spearman rank     
correlation coefficient  r = 0.89  to  1.0)14.

RESULTS

In the present study when overweight and obese 
Down Syndrome children were compared it was 
found that walking speed and walking distance were 
statistically significant. Step length and stride length 
were not found to be significant and when balance was 
compared it was statistically significant.

Table 1: Age and BMI distribution among 
overweight and obese

overweight Obesity P  value

Sample size(m/f) 11/5 6/3

Age 10.5±3.65 9.7±3.84 .569

BMI 26.1±1.33 32.7±4.40 <.001+

AGE DISTRIBUTIONAND BMI

Participants included in the present study were 6-18 
years age group. The mean age group of overweight was 
10.5±3.65 and mean age group of obese was 9.5±3.84 
with a p value of 0.569 which was not statistically  
significant.(Table no. 1 )Similarly when BMI was 
compared in over weight and obese DS  children the  
mean value obtain  for overweight  was  26.1±1.33 and 
for  obese it was 32.7±4.40 with the p value of 0.001 
which is statistically significant. (Table no.1 )

Table 2: Gait Parameters in Overweight and Obesity 

Gait  parameters OVERWEIGHT OBESITY T DF P

Walking  speed .52±.9 .41±0.07 2.943 23 .007+

Walking  distance 30.5±5.65 25±3.96 2.572 23 .017+

Step  length 11±2.83 9.5±1.74 1.384 23 .180

Stride  length 31.1±4.97 28.9±.4.10 1.112 23 .277

Walking speed: When walking speed was evaluated 
overweight children with   down syndrome walked with 
a mean speed of 52±0.9m/sec and obese walked with 
a mean speed of 41±0.7m/sec. Concluding that obese 
could walk with more speed than obese. The  p value  
obtained  was  found  to  be  0.007 which  is  statistically  

significant  .(Table no. 2 )

Walking distance: When walking  distance  was  
measured  it  was  found  that  over  weight  covered  a 
mean  distance  of  30±5.65  meters  and  obese  covered  
a mean  distance  of  25±3.96 meters indicating that over 
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weight can cover more distance than obese   with   p  
value  0.017 which  was  also  statistically  significant. 
(Table no. 2 )

Step length / stride length: Similarly  when step  
length  was  measured,  the overweight  children  had   a  
mean  step  length  of  11±2.83cm and obese  9.5±1.74cm 
indicating that step length was more in over weight then 
obese with  p  value  0.18 which  was  statistically  not  
significant  .  Stride length  in  obese  was  found  to  be  
28.9±4.10cm and  in  over  weight  it  was  31.1±4.97 cm 
showing that stride length is more in over weight then in 
obese  with  a  p value  of 0.277  hence  statistically  not  
significant  . As p value  was  more  then  0.05( Table no. 
2 and Graph no. 3, 4) 

Table 3: Pediatric Balance Scale in Overweight 
and Obesity

Paediatric 
Balance 
Scale

OVER-
WEIGHT OBESITY T DF P

PBS 48±5.37 43.1±5.21 2.206 23 .038+

Balance  was  checked  using  PBS  scale  over  
weight  scored  48±5.3 and  obese  43.1±5.21 p value  
was  found  to  be  0.38  which  was  statistically  
significant.   This  indicate  balance  is more  affected  in  
obese  down  syndrome  hence  there  is  increased  risk  
of  fall  in  obese  population  . (Table no. 3)

DISCUSSION

Children with Down syndrome have deficits in 
balance, co-ordination, and gait throughout childhood 
and adulthood. The balance  may  be  particularly  
difficult  for individual with down’s  syndrome.15Motor  
disability is common in  individual   with  down 
syndrome which include longer  reaction time, balance 
and postural  deficits co-contraction of agonist  and  
antagonist muscles .15,16 Due  to  ligament  and  muscle  
dysfunction  gait  become  unsteady  and  increase  
cautiousness  during  walking  and  may  lead  to  low  
velocity  and  short  stride.17The  purpose  of  the current 
study was to identify the  gait parameters and balance 
in obese  down syndrome children using rancho  los 
amigos observational gait analysis scale  and pediatric 
balance scale. The study  will  help  in  identifying  the  
balance  and  gait affected due to obese down  syndrome  
and   obesity which will help  in planning early  

rehabilitation programs and  treatment  and  improve  
their quality  of  life. The gait parameters like walking 
speed and walking distance was found to be statistically 
significant indicating that over weight down syndrome 
could walk more distance and with more speed than 
obese down syndrome. Similarly when step length and 
stride length was compared it was seen that over weight 
had longer step length and stride length than obese but 
statistically not significant. When balance was checked 
it was found that balance was more affected in obese 
than in overweight.

In a study were the parameters of gait in Down 
syndrome children verses obese and healthy children. 
In their study the age was 6-15 year but in the present 
study their age taken was 6 to 18. The gait parameters 
like walking speed, walking distance, step length and 
stride length was compared and it was found that all 
gait parameters was less in obese Down syndrome 
children than normal obese and normal weight children. 
But in present study it was found that walking distance 
and walking speed was less in obese down syndrome 
than over weight down syndrome .Similarly when step 
length and stride length was compared it was seen that 
overweight DS has larger step length and stride length 
than obese DS children but statistically there was no 
significant result found.  Most children with down 
syndrome have  some degree of gross motor delay. The 
obese DS child mostly walk with legs  wide apart and 
extending the arm  sideways, walking quickly and with  
rotation of trunk the action appears  hypotonic and thus  
uncoordinated16,18.

This would be reason for obese DS had slow 
walking speed and less walking distance and reduced 
step length and stride length.16

A study in which effects of obesity on the 
biomechanics of children’s gait was done where they 
compared normal weight children with overweight and 
obese. The parameters like cadence, walking speed, 
step length, stride length, step cycle, base of support 
and double support were measured. Their findings were 
that, the unreliability of gait patterning was  observed in 
obese children (slower walking velocities, shorter stride 
lengths, and increase in base of support and longer double 
support percentages) is related to body composition 
and is affected by speed of walking19. Similar findings 
were found in the present study when walking speed 
and walking distance was measured in obese and 
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overweight DS children.  Obese Down syndrome 
had lesser walking speed and walking distance than 
overweight. But when step length and stride length were  
measured no significant results was found statistically 
but in both the studies when normal overweight child 
and downs overweight child was compared it was 
found that normal overweight child had more walking 
speed than overweight DS children and normal over 
weight could walk more distance than overweight DS 
children . Similar results was also found when normal 
obese and obese DS children was compared  it is  due 
to  obesity  in DS has  been  consistently  associated  
with  gait  abnormality  like  slower   habitual  or  self  
- selected  walking  speed due to  muscular  hypotonia  , 
ligament  laxity  when compared  with  normal  weight  
children.20

Balance is the major problem in down syndrome.19 
To evaluate balance in the present study PBS was used. 
PBS is a modified version of beg balance scale. The 
previous studies have used this scale to evaluate balance 
in school-age children with mild to moderate motor 
impairments.  In the present study the scale was used in 
overweight and obese DS children.Where it was found 
that balance is more affected in obese DS population. 
A study in which reliability of PBS was checked in 
cerebral palsy children with mild to moderate motor 
impairments.21 The study concluded that PBS is reliable 
for examining the functional balance of children with  
cerebral palsy. In the present study also balance was 
assessed in overweight and obese DS children with 
mild to moderate motor impairments. It was found that 
balance is affected in all down syndrome children but 
it was more affected in obese population and moderate 
to severely affected in younger obese population age 
group of 6 to 10 years.Limitations of the study was 
Uncooperativechildren, and difficulty for the children 
to follow commands .Recommendations for Future 
Study:The present study can be conducted with large 
sample size. The same study can be conducted in class 
I ,II , III  obesity . Also other gait parameters like base 
of support, arm swing, double limb support etc. can be 
studied.Intervention for weight reduction in obese DS 
can be planned 

CONCLUSION

The present study concluded that overweight DS 
can walk more distance with more speed than obese 
DS children. When balance was evaluated it was found 

that balance was more affected in obese DS children. 
Concluding that obese DS have high risk of fall.
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ABSTRACT

Objective: To determine the long-term effect of high heeled shoes on Q-angle & Quadriceps muscle 
strength.    

Study Design: Comparative design

Method: To measure q-angle, subject was in supine position, then a line was drawn from ASIS to the mid-
point of the patella and another line is drawn from the Centre of the tibial tubercle to the mid of the patella. 
The angle where these lines intersect is Q-angle and was measured with goniometer. The quadriceps strength 
was measured using the modified sphygmomanometer bag method.

Results: A comparative study was designed to determine the long term effect of wearing heeled shoes on 
Q-angle and Quadriceps muscle strength in 30 young females with mean age of 22.93±1.91 years, with 
mean height of 159.95±5.20, mean weight of 59.21± 8.89 kilograms and BMI of 22.74 ± 2.89 kilogram/
centimeters, mean duration of wearing heel 7.6±1.8 hours and mean height of heel 3.9±1.7 inches presented 
with following results- 

Q-angle- The data analysis unveiled a significant increase in Q-angle as hypothesis with t-score = 5.44 
(p>0.05) for the right side and t-score =2.7 (p>0.05) for the left.

Quadriceps Strength- There was no significant difference in Quadriceps strength were observed with a 
student’s t-value of 1.13 (p<0.05) for the right side and t-value of 0.92 (p<0.05).

Conclusion: The subjects who were regularly wearing high heeled shoes for duration of more than 40 
hours/week with a heel height of more than 3 centimeters showed an increase in their Q- angle. However, the 
strength of the Quadriceps Muscle remained unaltered with the regular wearing of high heeled shoes. 

Keywords: Q-angle, Quadriceps strength, heel height.
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INTRODUCTION

Human locomotion is complexly tuned work 
play among the muscular structures in addition to 
tendinous tissues which changes the properties of 
tissues consequently leading to alteration in both 
structures physiologically and functionally. They 
exhibit modification in dimensions of size, shape and 
materialistic properties in responses to the chronic 
and recurrent alteration in mechanical loading. The 

Muscle Tendon Units with lesser yielding undergo
es restricted cyclic length alteration whereas tissues 
with larger yielding ability will absorb large proportio
n of stretch placed on Muscle Tendon Unit5. Regular 
wearing of high heeled shoes forces the foot into a 
plantar flexed position therefore modifying the demands 
on Lower limb Muscle Tendon Units. Csapo et al. 
demonstrated that prolonged use of High Heeled shoes 
results in shortening of gastrocnemius muscle and the 
fascicles in conjunction with exaggerated tendon of 
Achilles stiffness leading to reduced active R.O.M of 
the lower limb joints particularly ankle joint.7

Pursuit by researcher Neil J. Cronin et. al. 

DOI Number: 10.5958/0973-5674.2016.00129.5 
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established that prolonged wearing of high heeled 
shoes alters the human mechanics by reducing the step 
length and exaggerates activation of Tibialis anterior 
and soleus muscle additionally, results in increased 
energy expenditure. Fascicles were shorter in regular 
high heel wearers and had three times higher fascicle 
strain whereas the strain rate was more (six times) when 
compared to barefooted walking. So they affirmed that 
prolonged and habitual high heel walkers are susceptible 
to discomfort and muscle fatigue alongside Tendo-Ach
illis stiffness therefore reducing ankle ROM in stance. 5 

Ho et al. verified that the high-heeled shoes increase the 
stress of the patellofemoral joint owing to the enhanced 
knee extensor moment.10

The Vastus Medialis muscle is primarily responsible 
for stabilization of patella.9Lindsay Edward found that t
here’s imbalance in forces at time of activation among 
Vastus Medialis Obliqus  (VMO)  and Vastus Lateralis 
(VL) EMG during the sit to stand activity that mal-
aligns the patella inflicting pain within the knee joint. 
The results were predominantly significant for three 
& five centimeters for VL but at five centimeters for 
VM.6 Park km et al. that VMO: VL electromyography 
ratios differ a lot while walking when comparing 
barefoot with females wearing 7 centimeters heel and 7 
centimeters vs  3 centimeters heel.13

The Quadriceps (Q) Angle is expressed as the angle 
between the Quadriceps Muscle & the patellar tendon. 

2 Horton and Hall established 13.5 ± 4.5 degrees as 
mean value of Q-angle for normal population. They 
also quantified the normal values of 11.2+/- 3 0 for 
men while females who had larger q-angle ranging from 
15.8+/- 4.5o. An angle less than 13° is correlated with 
chondromalacia patellae or patella Alta. An angle larg
er than 18° is often related to chondromalacia patellae, 
subluxing patella and enlarged femoral ante version 
etc.3 they also quantified the normal values of 11.2+/- 3 
0 for men while females who had larger q-angle ranging 
from 15.8+/- 4.5o. 8 The enlarged angle would pull the 
tibia that might have an effect on the tibio-femoral 
contact during movement. Additionally with reduced q-
angles, the valgus orientation of the knee decreases with 
enlarged peak torques at the knee.14 

Similar study on the influence of heel height on 
vertical ground reaction force by Aikaterini E. Tsakoniti 
affirmed that heel height alters the vertical GRF 
throughout landing tasks. 15

Ho et al verified that the high-heeled shoes 
increase the stress of the patellofemoral joint owing to 
the enhanced knee extensor muscle moment.10 Shuping 
Xiong et al affirmed that Wearers of Heel height 
tend to experience an impact on standing balance.11

High Heeled shoes tend to induce more amount of 
force in gastrocnemius, TA and VL.4 Till date there 
are relatively few researches on long-term effect of 
heels when compared to studies aimed on short term 
wearing of heel in females.5This study therefore focuses 
at prolonged high heel wearer females thus addressing 
the physiological, biomechanical and functional 
predicament with future prospective.

MATERIALS & METHOD

Sample- 30 female students and hotel employees 
(15- controlled; 15 experimental)

Study Design: Comparative study

Inclusion Criteria:

1) History of wearing heels for at least 40hr/week 
for minimum of two years5

2) Least height of heel being 5 centimeters5

3) Females whose age fall between 21-29 years5

Exclusion Criteria: 

1) Clinical symptoms of any knee pathology9 

2) Current history of knee surgery (less than 3 
months) 9

3) Patellar subluxation9

4) Meniscal injury9

5) Ligamentous instability 9

6) Patellar tendinitis9

7) Osteoarthrosis of knee9

        8) Pregnancy 9

  PROCEDURE

A comparative study was carried out on 30 young 
healthy female groups segregated in 2 groups of 15 
individuals each controlled group and experimental 
group consisting of habitual healthy high heel wearer 
females selected on the basis of inclusion criteria across 
the Delhi-NCR. After receiving their written informed 
consent, Brief explanation about the protocol was given 
to the females following which the data was obtained by 
measuring the Q angle and the strength of quadriceps.
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Measuring Q-angle- the subject was in supine lying 
position with her knee extended. Participant’s desired 
limb was exposed till mid-thigh. Then a line was drawn 
from ASIS to the mid-point of the patella, and another 
line was drawn from the tibial tubercle to the mid of the 
patella. The angle where these lines intersect is the Q-
angle and was measured with goniometer aligned along 
the lines.1

Measuring strength- the participant was in high 
sitting position with her arms on sides with thighs 
supported on a couch such that the hips and knee are 
naturally flexed in 90o and 90o respectively. A line was 
drawn on the skin with reference to ankle joint line 
which determines the position of the bag. In bag method 
the bladder of modified sphygmomanometer’s bag was 
first removed from the cuff and then folded into three 
equal sections which are then placed inside securing 
the cuff in a partially sewn cotton bag of dimensions 
of 15 centimeter long, 15 centimeter wide and 1.5 
centimeter thick. Before assessment, a brief explanatory 
demonstration was done to familiarize the subject with 
the equipment and the procedure.

Following procedure was followed -1) the valve 
was tightly closed and cuff was inflated to 100 mm 
Hg so as to devoid cuff of wrinkles then the pressure 
was decreased to a base value of 20 mm Hg and then 
valve is tightly closed again (2) the bag was then placed 
above the ankle anteriorly (3) the subjects were asked 
to resist the movement such that isometric contraction 
is produced to its peak limit for 5 seconds (4) the 
therapist provides the verbal encouragement to hold 
the contractions. The instructions were 1…2…3… 
now! Apply force! Force!... force.. ! Relax (5) the force 
is recorded (mm Hg pressure) which is the maximum 
force subject was able to sustain without movement. The 
pressure applied by therapist is then gradually increased, 
which was matched by the subject reaching a peak at the 
count of 5 set, then held there for 2 more set at which 
time the scale is read. 12

DATA ANALYSIS

Data was analyzed using independent student’s T-
test for comparison between the Q-angle and Quadriceps 
strength between both the groups and the co-relation 
between the Q-angle and duration of wearing heels and 
heel height as well as the effect of same on Quadriceps 
strength was assessed by Pearson’s test. 

RESULTS

Baseline Characteristics (Table 1)

Q-angle and Quadriceps muscle strength was 
measured in 30 young females with mean age of 
22.93±1.91 years, with mean height of 159.95±5.20 
centimeters, mean weight of 59.21± 8.89 kilograms and 
BMI of 22.74 ± 2.89 kilogram/centimeters. The mean 
duration of wearing heel was 7.6±1.8 hours and the 
mean height of heel was 3.9±1.7 inches. 

Table 1: Baseline Characteristics

group 1 group2

Variables mean ± S.D mean ± S.D

Age (years) 21.5 ±0.8 24.3 ± 1.6

Height (centimeters) 160.7 ± 5.2 159.2 ±4.3

Weight (kilograms) 58.5±8.8 60.2± 9.1

BMI (kilogram/
centimeter2)  22.7±3.4  22.8±2.1

Heel Height (inches) 1.8±0.4 3.9±1.7

Heel wearing duration 
(hours) 2.2±0.8 7.6±1.8

Q-angle (degrees)

Right 14.2 ± 1.5 21.4±2.1

Left 13.7 ± 1.9 21.08 ± 2.2

Quadriceps strength (mm 
Hg)

Right 80.4 ±22.7 89.5 ±2.1

Left 79.5 ±23.5 87.3 ±21.1

Comparison between Q-angle and quadriceps 
muscle strength of the two groups (t- value)

 (Table 2)

The data analysis unveiled a significant increase in 
Q-angle .t score = 5.44, p= 2.08 (p>0.05) for the right 
side and t score =2.7, p=2.08 (p>0.05) for the left side in 
subjects regularly wearing heel for more than 40 hour/
week with a minimum heel height of 3 centimeters.

There was no significant difference in Quadriceps 
strength. Student’s t value = 1.13 (right side) and t- value 
= 0.92 (left side) which were insignificant.
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Figure 2. Scatter plot representing the co-relation between the 
heights of heel with the Q-angle right knee & left knee

Figure 1. Scatter plot representing the co-relation between the 
duration of wearing heel with Q-angle. Right knee & left knee

Table 2: Comparison between Q-angle and quadriceps muscle strength of the two groups (t- value)

side Controlled Experimental t-score

Q-angle (degrees) right knee 14.2 ± 1.5 21.4±2.1 t-value= 5.4

mean ± SD p<0.05 , significant

left knee 13.7 ± 1.9 21.08 ± 2.2 t-value=2.7

p<0.05 , significant

Quadriceps Strength right knee 80.4 ±22.7 89.5 ±2.1 t-value= 1.13

(mm Hg) p>0.05 ,non- significant

mean ± SD left knee 79.5 ±23.5 87.3 ±21.1 t-value=0.92

p>0.05 , non-significant

Pearson’s co-relation values(Table 3)

Co-relation between duration of wearing heel and Q-angle- There was a positive Co-relation was between 
heel height and Q-angle as well as duration of wearing heel and Q-angle on applying Pearson’s co-relation test a 
significant value of 0.88 ,p=0.33 for both left and right sides at p>0.001. This is a strong co-relation.

Co-relation between Q-angle and heel height- A significant co-relation was obtained between the Q-angle and 
the height of the heel which they wore with Pearson’s value of 0.78, p= 0.33 in both left and right sides at p>0.001. 
This is a good co-relation.

Table 3: Pearson’s co-relation values

co-relation Right Left

heel duration (hours)& q-angle (degrees)
r=0.865
p<0.05 , significant

r=0.867
p<0.05 , significant

heel height(inches) and q angle(degrees) r=0.838
p<0.05 , significant

r=0.839
p<0.05 , significant

duration of wearing heel and (hours) 
Quadriceps muscle Strength( mm Hg)

r= -0.25
p>0.05 ,non- significant

r= -0.22
p>0.05 ,non- significant

Quadriceps muscle strength(mm Hg) and 
heel height(inches)

R=-0.33
p>0.05 ,non- significant

R= -0.31
p>0.05 ,non- significant

Figure 1. Scatter plot representing the co-relation between the 

Figure 2. Scatter plot representing the co-relation between the 
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Figure 3. Scatter plot representing the co-relation between the 
duration of wearing heel with Quadriceps strength Right knee 
& left knee

Figure 4. Scatter plot representing the co-relation between the 
heights of heel with the Quadriceps strength a) right knee b) 
left knee

DISCUSSION

This study which was intended to determine the 
long term effect of high heeled shoes on Q-angle and 
Quadriceps muscle strength demonstrated that long 
term wearing of high heel significantly increased the 
Q-angle of females (p<0.05). This is in accordance 
with Neil J Cronin’s study establishing that High Heel 
wearers have more strains as compared to barefoot along 
with increased Achilles tightness.5 Our results are also 
supported by Caspo et. al. who concluded that there are 
chronic adaptations in the muscle tendon structures as 
high heel group had shorter muscle fascicles as a result 
of chronic adaptations.7 Q-angle of more than 20o is 
considered as one of the predisposing condition for 
PFPs and instability caused by unequal distribution of 
activation of VMO: VL which results in mal-aligned 
patella. 4

The results presented a higher mean value for the 
females who are regular high heel wearer of more than 
6 hours per day for more than 2 years who had higher 
Q-angle than controlled group. However, when the 
Quadriceps muscle was compared for strength it showed 

an insignificant difference in mean values on application 
of independent t-test. This leads to conclusion that 
although there are neuromuscular changes in the 
Quadriceps muscle however the Quadriceps strength 
remains unaltered in the subjects who wear high heeled 
shoes for prolonged durations. 

There was a positive Co-relation was between heel 
height and Q-angle as well as duration of wearing heel 
and Q-angle on application of Pearson’s co-relation. 
These results are also in accordance with EMG study 
performed by Kyung-Mi Park et al. who concluded that 
VMO:VL ratio significantly increased while in increasing 
order in barefoot walkers, 3 centimeter heel height and 
5 centimeter heel height 13.Thus concluding the fact that 
a positive relation exists between the duration for which 
subjects wore heels as well as the height of the heel 
they persistently wore. However, again when the co-
relation between the heel heights which subjects wore 
and the duration for which they wore heel in a day had 
insignificant relationship with the Quadriceps strength 
as assessed by Pearson’s co relation.

Hence this study approves the hypothesis that there 
is a higher incidence of increased Q-angle on wearing 
of high heels for a duration of more than 40 hour/week 
which is of height more than 3centimeters. However 
no significant results were obtained for Quadriceps 
strengths when compared with normal subjects. 

Limitations of the study

• The sample size was relatively small.

• Q-angle was assessed using clinical method 
which is comparatively less reliable than radiological 
measurement of Q-angle & may have some intra-
reliability error and may vary from examiner to 
examiner.

CONCLUSION

The subjects who were regularly wearing high 
heeled shoes for duration of more than 40 hours/week 
with a heel height of more than 3 centimeters showed a 
notable increase in their Q- angle. However, the strength 
of the Quadriceps Muscle remained completely unaltered 
with the regular wearing of high heeled shoes. 

Source of Funding- Self

There are no ethical Issues & no Conflict of Interest 
related to the study.

Figure 3. Scatter plot representing the co-relation between the 
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ABSTRACT

Background and purpose:- Maitland Mobilization and lumbar segmental stabilization exercise is 
commonly used to treat mechanical low back (MLBP) pain on individual basis. But there is limited literature 
highlighting the combined effects them and their dosage are widely varies. 

Method: - Out of 57, 30 subjects of MLBP were included and randomly allocated in two treatment groups. 
Group- A (n= 15) received 14 session of Maitland Mobilization and lumbar segmental stabilization exercise 
and Group –B (n=15) received 14 session Lumbar segmental stabilization exercise only. Outcome variables 
were recorded before the starting of treatment and after 14 sessions of intervention. The data of pre and post 
intervention were analysed according to appropriate statistical test.

Results: - There was significant reduction in pain and functional status and improvement in ROM and 
Transverse abdominis (TrA) activation following treatment intervention in both groups. But Group- A 
showed better improvement in all the outcome variables.

Conclusion: - The present study shows that there is greater improvement in all outcome variables (Pain, 
ROM, TrA activation and ODI) in Group-A (Maitland Mobilization and lumbar segmental stabilization 
exercise) than Group-B (Lumbar segmental stabilization exercise)

Keywords:- Mechanical low back pain, Maitland Mobilization, Lumbar Segmental stabilization, TrA 
activation, Lumbar Multifidus, Pressure biofeedback(PBU)
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INTRODUCTION

 Low back pain is an important health problem 
with significant consequences from a socioeconomic 
point of view and is associated with high cost, work 
absenteeism, and disability worldwide.1 Low back pain 
is equally common in both genders, with onset most 

often between the age of 30 to 50 years.2  with 80-90 % 
of LBP of mechanical origin.3 Risk factors of low back 
pain are increasing age, increased body mass index, 
incidence of back trauma, daily spine loading such as 
twisting, lifting, bending, and sustained non neutral 
posture, jogging and running on cemented roads, heavy 
lifting and psychological factors (dissatisfaction with 
work situation) are the factor which increase both the 
likelihood and severity of low back pain.4

MLBP occurs because of stimulation of nociceptive 
pain generators that are identified within facet joints, 
intervertebral disks, sacroiliac joints, nerve root dura, 
and myofascial structures within the axial spine.5  
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Subjects reporting low back pain have reduced spinal 
range of motion. Decreased spinal motion lead to 
decreased joint space, causing reduced intervertebral 
movements, leading to pain. This in turn will lead to 
paraspinal muscle spasm which create a viscious cycle 
of pain and spasm leading to stiffness. The “core” has 
being described as a muscular box with the abdominals 
in the front, paraspinals in the back, the diaphragm at the 
top, and the pelvic floor and hip girdle musculature at 
the bottom.6 Various studies suggested that the TrA and 
lumbar multifidus muscles are particularly important for 
lumbar segmental stability and for the control of motion 
in the neutral zone. The function of the TLF which is 
directly attached to transverse abdominis is to increase 
the intra abdominal pressure (IAP).Increased IAP may 
contributes to both unloading and stabilisation of the 
lumbar spine. So weakness of TrA decreases the intra 
abdominal pressure and lumbar spines become unstable 
and produces loading on the lumbar spines.7 Maitland 
technique is widely used in clinical practice out of 
various manual therapy techniques. Several literatures 
have found the efficacy of the technique; however which 
protocol is best suited and should be practiced is yet to 
be established. Hence this study attempts to find out the 
efficacy of Maitland mobilization combined with the use 
of segmental stabilization exercises in the management 
of MLBP. 

MATERIAL AND METHOD

Total 57 subjects were enrolled for the study with 
complaints of low back pain. 30 subjects (19 male and 
11 female) were included in the study as per inclusions 
criteria 1) age between 18 to 45 years, both genders2 

2) Chronic low back pain without radiation for more 
than 3 months duration8 3) location of pain between 
T12 and the gluteal fold8 4) Pain usually worsen over 
course of day9 5) Subject with flexion and extension 
limited range of motion of Lumbar spine9 . The primary 
exclusion criteria were 1) Subjects with inflammatory 
and infectious disease of spine and pelvis102) Fracture 
or dislocation 3) Any structural defect of vertebral 
structure10 4) Red flag sign11 

Procedure 

Approval of Institutional Ethical Committee was 
taken prior to inception of the study. Subjects diagnosed 
as cases of low back pain were approached with the 
proposal of the study. The subjects were screened 

according to the inclusion and exclusion criteria.  The 
subjects were allocated to 2 different treatment groups, 
Group – A and Group- B (by simple random sampling, 
consisting of 15 subjects each. For each subject, 
demographic data was collected. The baseline data 
for pain intensity, Lumbar ROM, TrA activation and 
functional status (ODI) were taken pre-intervention and 
at the end of 4 weeks of treatment. The subjects were 
advised to continue their prescribed medications in both 
the groups. Measurement of pain intensity was done by 
NPRS, ROM by Modified Modified scobers test, and 
TrA activation by PBU

Intervention 

• Group A : Maitland mobilization + lumbar 
segmental stabilization exercise 

• Group B: lumbar segmental stabilization exercise 

Maitland mobilization and  Lumbar segmental 
stabilization exercise treatment protocol was given for 
14 sessions in consecutive 4 weeks which  consisted 
of 5 sessions in first week and alternate 3 session for 
consecutive three week. 3 bouts of 40 second oscillations 
were given to most provocative segment and 2 bouts 
of 40 oscillations were given to other hypo mobile 
segments2,10. Lumbar segmental stabilization exercise 
was given in 3 set of 10 repetitions with 10 second hold 
and 10 second rest and 1 minute rest between each set. 
The whole session lasted for 30 minutes 8.  Standard 
method of warm up by using static bicycling for 10 
min was used.12 Subjects were treated with maitland 
mobilization technique as described by maitland et al. 13 

Lumbar stabilization exercise14 includes Local 
segmental control ( TrA activation by PBU and lumbar 
multifidus), Closed chain segmental control (Trunk 
Forward lean), Open chain segmental control and 
progression into function. 

 Statistical Analysis: 

SPSS version 23 software was used for analysis 
of the gathered data.  Baseline characteristics of the 
data between the two groups were measured using 
“Independent sample t-test” for continuous data and 
Mann Whitney U test (it is a non parametric analogue 
to t-test) for ordinal level data.“Paired sample t-test” 
were done to analyze the within group variables NPRS, 
ROM and Transverses abdominis activation and Mann 
Whitney u test for ODI score. “Independent sample 
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t-test” was done to analyze between group variables 
for NPRS, ROM and TrA activation. ODI scores were 
analysed by “Wilcoxon singed Ranks test” for within 

group and Mann Whitney U test for between group 
variables.  The test was applied at 95% confidence 
interval and all the significant level were set at p< 0.05

RESULTS

Table - 1: Subjects demographics 

Group No of subjects Male Female Age (Mean ± SD)

Group – A
15 10 05 31.20±6.82

Group – B 15 09 06 30.40±9.63

Table - 2: Between group Analysis

Group–A Group-B Group-A Group-B

Pre Pre t-value p-value post Post t-value p-value

NPRS 5.80±0.86 5.86±0.74 0.222 0.822 2.66±0.97 4.06±0.79 4. 299 0.000

ROM 
(FLEX) 4.63±1.15 4.36±1.10 0.644 0.525 5.9±0.96 5.16±0.83 2.219 0.035 

ROM 
(EXT.) 1.76± 0.52 1.86±0.44 0.605 0.550 3.10±0.28 2.92±0.60 3.353 0.002 

TrA 
3.06±0.88 

2.66±0.61
1.437 

0.162
6.06±0.79 4.73±1.03 3.955

0.001

ODI 31.20±6.8 32.93±7.16 0.678 0.503 11.3±2.3 19.60 ±6.91 4.383 0.000

DISCUSSION 

In present study, it was found that both the 
groups have shown significant improvement over a 
period of 14 sessions of intervention for all the four 
outcome measures. Both Groups A & B showed 
statistically significant improvement for all the four 
outcome measures but Maitland mobilization and 
Lumbar segmental stabilization showed better result in 
improvement of outcome measures than only Lumbar 
Segmental stabilization exercise. 

While analysing the outcome measures, in within 
group analysis both the groups showed significant 
improvement (p< 0.05) in pain reduction. However, 
in between group analysis statistically significant 
difference was found in favour of Group- A. The 
mean improvement in pain intensity of Group- A was 
3.13±0.83 and Group- B 1.80±0.86, flexion ROM in 
Group- A was 1.26±1.11 and Group- B 0.80±0.64 
Extension ROM in Group- A was 1.34±0.49 and 
Group- B 0.65±0.52   activation of TrA in Group- A 

was 1.26±1.11 and Group- B was 0.80±0.64, ODI in 
Group- A was 19.86±6.7 and Group- B was 13.33±6.39 
respectively.

The effect of Maitland mobilization in reducing 
pain has been explained by Twomey et al (1995) that 
repetitive movements are thought to distribute synovial 
fluid over the articular cartilage and disk, resulting in 
less resistance to motion. With less resistance to motion, 
subjects may have felt free to move and thus may have 
experienced less pain.15 

Passive motion has been reported to selectively 
stretch contracted tissues without damaging healthy 
adjacent tissues. Neurophysiological explanation for 
reduction of pain is that it decreases the dorsal horn 
activation from painful stimuli after joint mobilization. 
It has been reported by the Franc et al (1984) that passive 
movements applied to either spine or the extremities 
elevate the pain threshold to various mechanical 
stimuli.16 
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Another explanation given by Manohar M et al 
(2006) who suggested that mechanoreceptors present in 
spinal column send signal to the neuromuscular control 
unit which generates muscle response pattern to activate 
and coordinate the spinal muscles to provide mechanical 
stability to maintain posture. But in case of Mechanical 
low back pain these mechanoreceptors get injured and 
nociceptors get activated which generate corrupted 
transducer signal to neuromuscular control unit leading 
to abnormal response pattern to muscle stimulation. 
Maitland Mobilization stimulates mechanoreceptor 
and inhibits nociceptors which send normal signals to 
neuromuscular control unit to generate muscle response 
pattern to activate and coordinate the spinal muscle to 
provide mechanical stability.17

In Group B the noticeable change in pain might 
be due to effect of Lumbar segmental stabilization. 
This creates distraction of the Lumbar spine which 
decreases the compressive load on it and so the pain is 
decreased.18 

In CLBP subjects, the main problem is not the 
weakness of core muscles but disturbed recruitment 
order of core muscles. Using low load exercises 
training by pressure Biofeedback, recruitment pattern 
can be restored. So the core muscles strengthening 
might be because of motor relearning i-e correcting 
recruitment pattern. The high load training alters 
muscle structure, whereas low load training improves 
CNS ability to control muscle co-ordination. Thus after 
these interventions the brain receives normal signal to 
neuromuscular control unit which generates muscle 
response pattern to activate and coordinate the spinal 
muscles to provide mechanical stability and recruitment 
order of muscles might have been corrected thus in turn 
reducing the compressive load on spine which might 
have lead to the reduction of pain intensity(Comeford 
et al 2006).18

 The improvement in ROM in Maitland mobilization 
group was suggested by Shum G et al (2013) in his study 
that there is significant increase in active flexion and 
extension range of motion after mobilization in subjects 
with LBP. He suggested that large amplitude oscillation 
may stimulate mechanoreceptor, leading to decrease in 
pain and so increase the ROM. The reduction of pain and 
stiffness after mobilization may be also due to changes 
in pain threshold and sympathetic nervous response.11 

Another hypothesis by Solomon M et al (1998) 
suggested that mechanical deformation of pain receptors 
of soft tissues may elicit activity of the paraspinal 
muscles, which will stiffen the motion segment of 
the lumbar spine in people with low back pain. The 
altered antagonist-agonist muscle recruitment pattern, 
the “protective guarding behaviour” and “splinting” 
have been observed in the back muscles in people 
with back pain. The decrease in spinal stiffness and the 
increase in spinal mobility after mobilization may also 
be due to the decreased muscle activity of the erector 
spinae as induced by the Posterior to anterior Maitland 
mobilization treatment.19

In Group B the noticeable change in ROM might be 
due to effect of Lumber segmental stabilization which 
was explained in the study by Hodges (2003) that a 
biomechanical model of CLBP, which assumes that pain 
recurrence, is caused by repeated mechanical irritation 
of pain sensitive structures. It is proposed that this 
improved control and stability would reduce mechanical 
irritation and lead to pain relief and regain of ROM.20  

Hodge (1999) in his study suggested that TrA is the 
principle muscle affected in low back pain, and thats why 
it is needed to train the muscles separately. It is difficult 
to contract the TrA individually in CLBP subjects and 
is only possible with the help of Pressure biofeedback, 
real time ultrasound and EMG biofeedback. Pressure 
biofeedback guided core muscles to provide an external 
support in the form of knowledge of performance. The 
PBU helps in focusing the subject attention in the form 
of visual and auditory cues from the PBU.21 

A study conducted by Balthazard P et al (2012) 
reported that the analgesic effect of Maitland 
Mobilization (i.e., the immediate effect) may allow the 
patient to perform better/more accurate active exercises. 
Both hypotheses may be supported by putative 
neurophysiologic mechanisms induced by manual 
therapy at peripheral, spinal cord and supra-spinal 
levels. Followed by specific active exercises, it reduces 
significantly functional disability and tends to induce a 
larger decrease in pain intensity, compared to a control 
group.22

Franca FR et al (2010) who has done the study on 
effect of segmental stabilization of core muscles on 
CLBP suggested that abdominal exercises are associated 
with low back pain improvement, since during 
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abdominal contraction, the pressure on the intervertebral 
disks was decreased as a consequence of the increased 
intra- abdominal pressure.9

CONCLUSION

From the present study it can be concluded that 
combined effects of Maitland Mobilization and Lumbar 
segmental stabilization are more effective in reducing 
pain, improving lumbar ROM and function in subjects 
with MLBP. 
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ABSTRACT

For the need of e-health, telemedicine, tele-education and distance learning there are various technologies 
and communication systems from standard telephone lines to the system of transmission digitalized signals 
with modem, optical fiber, satellite links, wireless technologies, etc. Conclusion: the incorporation of ICT 
which will play a positive role in transforming the medial education principles and encourage collaborative 
learning opportunities, clinicians of tomorrow will be equipped with an adequate ICT enabled knowledge 
when offering treatment for patients
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INTRODUCTION

E-learning is the use of Internet technologies 
to enhance knowledge and performance. E-learning 
technologies offer learners control over content, 
learning sequence, pace of learning, time, and often 
media, allowing them to tailor their experiences to meet 
their personal learning objectives. In diverse medical 
education contexts, e-learning appears to be at least as 
effective as traditional instructor-led methods such as 
lectures. Students do not see e-learning as replacing 
traditional instructor-led training but as a complement to 
it, forming part of a blended-learning strategy.1

For the need of e-health, telemedicine, tele-
education and distance learning there are various 
technologies and communication systems from standard 
telephone lines to the system of transmission digitalized 
signals with modem, optical fiber, satellite links, 
wireless technologies, etc. Tele-education represents 
health education on distance, using Information 
Communication Technologies (ICT), as well as 
continuous education of a health system beneficiaries 

and use of electronic libraries, data bases or electronic 
data with data bases of knowledge. 2

Online technologies can be defined as any service 
and communication tools available on or utilizing the 
internet including social networks, web-based resources 
and discussion boards. Online technologies have become 
an indispensable part of students and academics’ life in 
higher education, influencing strategies for learning 
[1–3]. Students in the health professions seem to access 
the internet daily, as part of which they are engaged in 
diverse online activities, focused mainly around social 
media platforms. The rapid evolution of web-based 
information platforms, and social media in particular, has 
made the internet the primary source of information for 
manyhealth professions students, meaning that medical 
textbooks and paper-based materials are no longer 
the main source of knowledge for student learning. 
Such embracing of online technologies into health 
professionals’ education is considered as inevitable 
and desired by some authors, but more recently others 
advise caution and moderation. It is therefore important 
and timely to review and critically appraise the evidence 
from the empirical studies.3

ROLE OF ICT IN TEACHING 

 The conceptions of teaching that are required to 
achieve the complex goals of clinical education, and 
build skills of life-long and self-regulated learning, have 
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shifted from a focus on transmitting the curriculum-
based knowledge and teacher expertise, to a recognition 
that professional learning involves helping students 
to not only acquire knowledge, but also develop and 
change their own conceptions of knowledge and learning 
through participation in the professional community 
(Lave & Wenger 1991; Kember 1997; Higgs et al. 
2001; Bleakley 2006; Kell & Jones 2007). The related 
conceptions of learning that students are required to 
develop, include an ability to be self-directed, active, 
independent, goal-oriented (Kell & Van Deursen 2002) 
and to develop an identity as part of the professional 
discipline (Higgs et al. 2008b) .4

ROLE OF ICT IN TEACHING MEDICAL 
RELATED SUBJECTS 

An important underlying premise of the study was 
that both clinical educators’ and students’ perceptions of 
teaching and learning influence the way they approach 
and adapt to the teaching and learning requirements 
of the clinical placement settings, and provides one 
representation of their conception of teaching and 
learning.4

Study done by Frantz J1, Rowe M1 suggests that 
Unless physiotherapy educators design activities that 
aim to induct students into the professional culture and 
help them to develop ways of thinking and being that go 
beyond knowledge and skills, our students will continue 
to struggle with clinical reasoning.5

Unfortunately, the dominant use of technology 
in education has been to reinforce teaching methods 
that simply improve the efficiency of content delivery 
without any improvement in learning (Wilson et al 
2008). If educators believe that the purpose of higher 
learning is to share information with students, then 
it follows that their use of technology will conform 
to that model of teaching. In this case the integration 
of technology in itself will have a limited impact on 
learning and will often simply reinforce passive, teacher 
centered, didactic teaching (Herrington et al 2009).5

Today, learning settings are decreasingly 
formal timetabled classroom-based and increasingly 
collaborative and socially peer to peer oriented (Fisher, 
2004, p. 1). Participants share their knowledge and 
experiences and develop them through discussion 
and collaboration (Garrison & Vaughan, 2008, p. 
17). Problem based learning, being closely aligned to 

constructivist theory, is very suitable for; team working, 
process focused learning, flexible programs, practice 
based learning, and interdisciplinary courses. Dutton 
(1987, p. 16) compares design studio to a typical 
classroom and concludes that studios are active places 
where students are engaged socially and intellectually 
in various activities such as drawing, communicating, 
and model making. Both Ecole Des Beaux-Arts and 
Bauhaus, as the leaders in architectural pedagogies for 
hundreds years, focused on the formal and technological 
aspects of architectural education and had little concern 
for cultural or social issues (Salama & Wilkinson , 
2007, p. 4). Kurt (2009) concludes that reconsidering 
the physical design studio in constructivist terms will 
improve socialization and motivation. For this reason, 
design education should focus on the process of design 
rather than the end-product of design with the web-based 
design studio playing a major role in that education.6 

As per study done by Sumit Kalra etal (2015) it 
can be seen that physiotherapy students have access to 
internet at home still lectures are better but students want 
some e learning at home & lectures should be integrated 
well with e-learning to  be up to mark with the changing 
scenario of the world  .7

 CONCLUSION 

The incorporation of ICT which will play a positive 
role in transforming the medial education principles 
and encourage collaborative learning opportunities, 
clinicians of tomorrow will be equipped with an adequate 
ICT enabled knowledge when offering treatment for 
patients; most of whom will be knowledgeable about 
their condition and options for treatment.
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ABSTRACT

Stroke or brain attack is the sudden loss of neurological function caused by an interruption of the blood 
flow to the brain and it is the second leading cause of death in the world and the first cause of functional 
incapacity for Activities of Daily Living (ADL).It can affect the survivor physically, emotionally and 
cognitively, ultimately resulting in behavioral changes and depression which leads to disability and 
functional dependence for ADL which reduces community participation and hence the Quality of Life 
(QoL). Studies showed that supervised exercises at hospital level have more significant improvement in the 
QoL in stroke survivors than the non supervised exercises at the community level. Hence the purpose of the 
study was to study the effect of community-based monitored home exercise programme in stroke survivors 
to improve the motor performance and the functional independence and hence the QoL. 58 subjects were 
included and randomly allocated in to monitored and non-monitored group. QoL was assessed by using 
Stroke Specific Quality of Life (SS-QoL) Questionnaire and functional independence was assessed by using 
Modified Barthel Index (MBI) on the first day and last day of treatment. Exercises were performed twice a 
day for 3 days/week for 10 weeks by both the groups. Result of the study showed significant difference in 
SSQoL (p<0.0001) and MBI (p<0.0001) of monitored group. Hence, the study concludes that the 10 weeks 
of monitored home exercise program was effective to improve the QoL in stroke survivors.
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INTRODUCTION

“World Health Organization” (WHO) defines stroke 
as rapidly developed clinical signs of focal disturbance 
of cerebral function of presumed vascular origin and 
more than 24 hours duration.1 Stroke or brain attack is 
the sudden loss of neurological function caused by an 
interruption of the blood flow to the brain.2 Stroke is 
frequent in adults and is the second leading cause of death 
in the world and the first cause of functional incapacity 
for activities of daily living (ADL). Many of the stroke 
patients are present with moderate to severe functional 

disability; others depend on a wheelchair or are confined 
to bed.3 Walking speed and walking capacity among 
community dwelling stroke survivors is markedly 
lower than age-matched controls, which results in major 
limitations of community participation.4,5,6. The National 
Stroke Association reported that 87% had ongoing motor 
problems, 54% had trouble walking, 52% had trouble 
with hand movements and 58% experienced spasticity.7 

For this group of individuals, posture, tone and coordinate 
reciprocal movements, which are required for normal 
gait are usually impaired.8 Post-stroke individuals may 
have difficulty adapting to environmental demands such 
as rising from a chair, stepping over an obstacle, or 
ascending stairs9 and walking along inclines and uneven 
surfaces10 as they may have compromised the ability 
to regain balance, control movement, or adjust energy 
expenditure.11,12  These difficulties in gait pattern give 
rise to limitation in community participation. Survivors 
continue to experience significant impairments after 
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discharge and families may be poorly prepared for the 
full extent of care giving responsibilities. Although a 
return to the home environment has distinct advantages 
for stroke survivors, it also involves less contact with 
nursing and rehabilitation professionals, resulting in 
reduced daily professional support for survivors and 
caregivers.7 Individuals can be left with a whole range 
of difficulties, particularly problems with mobility, 
self-care and communication and often a number of 
cognitive and emotional problems, such as difficulty 
with memory, perception and depression.13 Mobility 
and functional dependence worsen over time for stroke 
survivors and opportunities for further rehabilitation 
also diminish.14 Impairments resulting from chronic 
condition (e.g., reduced mobility, pain) in addition 
to the lack of accessible and appropriate community-
based exercise programs could lead to further sedentary 
lifestyle, and additional declines in functional status.15,16 
Literature shows that on completion of rehabilitation 
most stroke survivors are unable to walk with sufficient 
speed or endurance to function effectively in the 
community.4,5,15,16

MATERIALS AND METHOD

In this study, subjects were collected from 
Krishna hospital and tertiary hospitals around Karad 
(Maharashtra). 58 subjects were selected who fulfilled 
the inclusion and exclusion criteria and randomly 
allocated into monitored and non-monitored group. 
Inclusion criteria involves both male and female with 
age between 50-60 years, first attack of stroke with 
Brunnstrom recovery stage 4 and above and Modified 
Barthel Index more > 50%. Subjects with Global 
aphasia and with any other disease that preventing the 
subjects from performing the exercise program were 
excluded from the study. Quality of life (QoL) was 
assessed by using Stroke Specific Quality of Life (SS-
QoL) Questionnaire and functional independence was 
assessed by using Modified Barthel Index (MBI) on 
the first day and last day of treatment. The exercises 
were performed once in a day for 6 days per week for 
10 weeks and each exercise was repeated 10 times each 
session. The participants in the monitored group were 
monitored by 4 monitoring tool which are 1) Surprised 
visits at home during the time of exercise session, 2) 
Phone call to the patient and reassuring with the family 
member about the performance of exercises regularly, 3) 
Patient diary in which the patient had to mark the day on 
which he performed the exercises and 4) Caregiver diary 

in which the caregiver of the patient marked the days 
on which the patient performed the exercises. The non-
monitored group performed the same exercises without 
any monitoring.

FINDINGS

The data which is obtained at the end of study was 
analyzed by using instat software. On analysis of the pre 
and post treatment values of Stroke Specific Quality Of 
Life (SS-QoL) and Modified Barthel Index (MBI) of 
both the monitored and non-monitored group showed 
that there is significant difference in post treatment 
(p value < 0.0001). The SS-QoL of all 4 monitoring 
tools on comparison showed that there is significant 
difference post treatment, surprised visits ( p value < 
0.0078), phone calls ( p value < 0.0156), patient diary 
( p value < 0.0156) and caregiver diary ( p value < 
0.0156). The pre and post treatment values of Modified 
Barthel Index of each monitoring showed that there is 
significant difference post treatment, surprised visits ( p 
value < 0.0078), phone calls ( p value < 0.0156), patient 
diary ( p value < 0.0525) and caregiver diary ( p value 
< 0.0313).

CONCLUSION

Based on the statistical analysis and interpretations 
it was concluded that the home exercise programme 
is effective in improving mobility, balance, gait and 
functional independence and hence the Quality of Life 
of stroke survivors in both the groups but the monitored 
group (mean of SS-QoL 201.41 and MBI 19.41) showed 
more significant effect post intervention than the non-
monitored group (mean of SS-QoL 180 and MBI 18.66). 
All the monitoring tools showed significant improvement 
post intervention but the surprised visits and phone calls 
showed more effect followed by caregiver diary and 
patient diary.
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about exercises to be performed.
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ABSTRACT 

Background: - The diastasis of the rectus abdominis muscle or Diastasis Recti is defined as the abnormal 
separation of the right and left rectus abdominis, appearing as an increase in the width of the line alba. 
Objective: - To investigate the prevalence of diastasis recti among postpartum women during 1st, 3rd and 
6th week of puerperium and to compare Diastasis Recti above, at and below the level of umbilicus among 
post partum women. Study design: - Non-Experimental Design, Observational study. Subjects: - Applying 
inclusion and exclusion criteria, 36 postnatal women were selected. Diastasis recti measurements were 
graded by digital caliper at 1cm above, at and 1cm below the umbilicus. Results: - The results of the study 
shows that  there was a significant difference in the measurement of diastasis recti at the level,1 cm above 
and1 cm below umbilicus in primiparae (p<.05) and multiparae (p<.01) between 1st week and the 3rdweek 
postpartum and between 1st week and 6th week postpartum and there was no significant difference in the 
measurement of diastasis recti in primiparae (p>.05)and multiparae (p=.01)at the level and 1cm below  
umbilicus between 3 rd  week and the 6th week postpartum. Conclusion: - Mean diastasis recti was highly 
prevalent at the umbilicus (96.55%,) 1cm above the level of umbilicus (68%), 1cm below the level of 
umbilicus  (40.75%).This study  concludes that there was a prevalence of diastasis recti at, 1cm above and 
1cm below the level of umbilicus during 1st,3rd and 6th week of puerperium. 

Keywords: diastasis recti, digital caliper, post partum women. 
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INTRODUCTION

The period after delivery is called puerperium or 
postpartum period, where local and systemic changes 
caused by pregnancy and delivery return to the pre 
pregnancy state. The puerperium period lasts 6 to 8 
weeks and is classified as immediate (1 to 10 days after 
birth), late (from 11 to 45 days) and remote (more than 
45 days)10.

During pregnancy, Abdominal muscles stretches 
more than 50% of original length. The length tension 
relationship is altered and this happens commonly 
in second and third trimester (after 14 weeks) of 
pregnancy4,5,8.

The Diastasis Recti is defined as the abnormal 
separation of the right and left rectus abdominis, appearing 
as an increase in the width of the linea alba, or inter recti 
distance10.It have many predisposing factors like obesity, 
multi parity, fetal macrosomia, flaccid abdominal 
muscles, polyhydramnios and multiple pregnancies10. 

Diastasis recti tend to reduce the contribution of the 
abdominal muscles in trunk movements, as a result trunk 
stability is altered and pelvic alignment is also altered 
which leads to excessive lordosis and waddling gait. It 
may also lead to umbilical hernia.

Rectus abdominis diastasis is a common problem 
during pregnancy, affecting up to 70 percent of women4. 
In the immediate postpartum period it remains in up 
to 60 percent of women1, 3, 4 and may be evident up to 
eight weeks postpartum in approximately 30 per cent of 
women4, 8.

Some authors consider Diastasis Recti as any 
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separation between the rectus abdominis18, others consider 
only a distance greater than 1 cm3, 2 finger breadths4 or 3 
cm11. It may vary from 2 to 3cm wide and 2 to 5 cm long 
to 20 cm wide and extending along the entire length of 
both rectus muscle. In severe degree, the bulging of the 
abdominal wall will be very noticeable. 

It is known that Diastasis recti is not a direct cause of 
discomfort or pain, but excessive distension may interfere 
with the abdominal muscles’ ability to stabilize the 
trunk, generating greater predisposition to lumbar pain 
development. So it is important to know of its prevalence 
throughout the puerperium where the abdominal muscles 
are too weak to support spine, appropriate assessment and 
management of diastasis recti is very important to prevent 
the musculoskeletal complaints postnatal.

Thus this study aims to identify the prevalence of 
Diastasis recti for a period of six weeks postnatal and also 
to find the difference in the prevalence among primiparae 
and multiparae so that they can be assessed and treated 
accordingly

METHODOLOGY

Postnatal women were assessed prior to the study 
and 36 women were selected according to inclusion 
and exclusion criteria. The selected women were well 
explained about the study and its importance.

The procedure was explained and written consent 
form was taken. The gravid women were segregated 
in to primiparae and multiparae. The participants were 
assessed for Diastasis Recti as follows

Assessment of Diastasis Recti  

The women were asked to be in crook lying with 
knees bent and feet flat on the bed. The abdominal area 
was undressed with their consent.  The women were 
asked to be relaxed and the procedure and details of the 

instrument to be used was explained to them in detail. 
Then the edges of the measuring probes will be positioned 
against the medial edges of the rectus abdominis muscles 
at the level of the umbilicus, now the women were asked 
to slowly raise their head off the bed with chin tuck in. 

The levels that we had used in this study are 1 cm 
above the level of umbilicus, at the level of umbilicus and 
1 cm below the level of umbilicus

 The above measurement procedure was done three 
times and average of the three was documented. The 
measurements were taken on the following weeks.

Immediately after delivery (i.e within 7 days)

Second test is done in the third week 

Third test is done in the sixth week.

 DATA ANALYSIS

The collected data were tabulated and analyzed using 
descriptive and inferential statistics. Mean and standard 
deviation were used to asses all the parameters of the 
data using statistical package for social science (SPSS) 
version 17. Paired t- test was adopted to find out the 
difference between the Diastasis Recti measurement 
between 1 – 6 weeks.

         RESULTS

Table-1: Age and Gestation Age for Primiparae 
and Multiparae

primiparae
(n=18)

multiparae
(n=18)

AGE 24.166 25.72

GESTATION 
AGE 38.333 38

Table-2: Prevalence of  Diastasis Recti Measurements among Primiparae at the Level of Umbilicus between 
1-6WeeksPostpartum.

Weeks Mean std.deviation std.error t  value sig p

1-3 4.61889 8.07309 1.90285 2.427 .027 <.05

1 – 6 12.21471 13.75355 3.33573 3.662 .002 <.01

3-6 6.9659 10.3729 2.5158 2.769 .014 =.01
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Graph 2: Prevalence of   Diastasis Recti measurements among 
Multiparae at 1 cm above the level of umbilicus between 1-6 
weeks postpartum. 

Table 3: Prevalence of   Diastasis Recti measurements among multiparae at the level of umbilicus between 
1-6 weeks postpartum.

Weeks Mean std.deviation std.error t  value sig p

1-3 7.61722 8.03830 1.89465 4.020 .001 <.01

1 – 6 11.33313 10.74761 2.68690 4.218 .001 <.01

3-6 4.4262 9.4743 2.3686 1.869 .81 >-05

Table 4: Prevalence of    Diastasis Recti measurements among Primiparae at 1 cm below the level of 
umbilicus between 1-6 weeks postpartum.

Weeks Mean std.deviation std.error t  value sig p

1-3 4.56056 7.85245 1.85084 2.464 .025 >.05

1 – 6 8.57235 6.38373 1.54828 5.37 .001 <.01

     3-6 2.56059 3.69545 .89628 2.857 .011 =.01

Table  5: Prevalence of Diastasis Recti measurements among Multiparae at 1 cm below the level of umbilicus 
between 1-6 weeks postpartum.

Weeks Mean std.deviation std.error t  value sig p

1-3 4.56056 7.85245 1.85084 2.464 .025 >.05

1 – 6 8.57235 6.38373 1.54828 5.37 .001 <.01

3-6 2.56059 3.69545 .89628 2.857 .011 =.01

Graph 1: Prevalence of   Diastasis Recti measurements  among 
primiparae at 1 cm above the level of umbilicus between 1-6 
weeks postpartum. 
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DISCUSSION

Spontaneous resolution of the diastasis recti in 
puerperium in literature varies. In the national literature, 
no studies were found on prevalence of Diastasis recti 
throughout the puerperium particularly in weeks.

Few studies demonstrate Diastasis recti  at eight 
weeks postpartum decreased to a level similar to 22 
weeks gestation  where as Merry Hsia and Sue Jones 
(2008) demonstrated that Diastasis recti at 12 weeks 
postpartum had not even resolved to the level at 36 weeks 
of gestation13.         

The results of the study shows that   there was a 
significant difference in the measurement of diastasis 
recti at the level of umbilicus in primiparae (p<.05) and 
multiparae (p<.01) between 1st week and the 3rdweek 
postpartum, 

 Between 1st week and 6th week postpartum,a 
significant difference exist among primiparae (p<.01) 
and multiparae(p<.01) 

No significant difference among multiparae( p>.05)  
between 3rd week and 6th week postpartum( Table 2&3)

The results of the study shows that there was a 
significant difference in the measurement of diastasis 
recti 1 cm above the level of umbilicus in primiparae 
(p<.05) and multiparae (p<.01) between 1st week and the 
3rdweek postpartum.

Between 1st week and 6th week postpartum, a 
significant difference exist among Primiparae (p<.01) 
and multiparae  (p<.01).

A significant difference exist between 3rd week and 
6th week postpartum among Primiparae (p=.01) and 
multiparae ( p<.05). (Graph  1&2)

The results of the study shows that   there was no 
significant difference in the measurement of diastasis 
recti in primiparae (p>.05) and multiparae (p=.01)1cm 
below the level of umbilicus between 1st week and the 
3rdweek postpartum. 

Between 1st week and 6th week postpartum a 
significant difference exist among  Primiparae (p<.01) 
and multiparae (p<.01) at 1 cm below the level of 
umbilicus.

Between 3rd week and 6th week postpartum,Significant 

difference in primiparae (p=.01) and no significant 
difference among multiparae (p>.05) at 1 cm below the 
level of umbilicus(Table 4&5)

To concise, there was a significant difference in the 
measurement in primiparae and multiparae at all other 
levels except there was a no significant difference in 
the measurement of diastasis recti in primiparae at the 
level of umbilicus between 1st week and 3rd week and in 
multiparae women at the level of umbilicus, 1cm below 
the umbilicus between 3rd and 6th week.

The Diastasis Recti measurements were decreasing 
in both primiparae and multiparae from week 1 to 6 
postpartum  except for two where there was an increase, 
but the diastasis has not completely resolved which 
confirms that although the physiological process helps in 
reduction of diastasis, it doesnot completely corrects, thus 
compromising the stabilization mechanism of spine and 
predisposing  to injury. 

About 5 women diagnosed with nil Diastasis Recti 
found to have the same even after 6 weeks but one 
patient in primiparae who had nil diastasis found to have 
a pronounced diastasis at the end of 6 weeks, This may 
be due to  the torsional stresses and activities that would 
have increased the intra abdominal pressure. So this 
results favours that even if the mother has no Diastasis 
Recti  after delivery  there is a  good chance to develop 
it during the puerperium period. This supports the 
importance of abdominal training and back care advices 
during postpartum to prevent worsening of the existing 
Diastasis Recti .

Multiparae was found to have more prevalence 
of Diastasis recti than primiparae and is more evident 
at the level of umbilicus (100%) than 1 cm above 
the umbilicus (81.6%) or 1 cm below the level of 
umbilicus (59.9%) during first week.During third week 
postpartum,prevalence is about at the level of umbilicus 
(83.2%) than 1 cm above (40.6%) or 1 cm below the level 
of umbilicus (52.3%) .At 6 weeks postpartum ,Diastasis 
Recti is more evident at the level of umbilicus (73.2%) 
than 1 cm above (25.3%) or 1 cm below the level of 
umbilicus (36.5%).

This can be explained by the repeated mechanical 
stress placed on the connective tissue by repeated 
pregnancies and lack of correction of a previous diastasis 
that make the spontaneous recovery harder. 



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      128                 129     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

This goes in hand with spitznagle, Leong,Van Dillen 
who observed a higher prevalence of Diastasis recti 
among older women(above 50 years) and those with a 
greater number of pregnancies and previous deliveries. 

The improper adaptation of posture,lifting activities  
may affect and worsen the diastasis recti more,especially 
torsional forces. In Previous years ideas on Postnatal 
physiotherapy is so sparse,Even today many therapist are 
unaware of Diastasis recti complications.Still in India,lot 
of hospitals do not encourage postnatal physiotherapy.

Limitations of this study was sample size was small. 
All measurements for a given subject in the study were 
measured by the same individual. Subjects having 
undergone caesarean were not included in the study. 

Recommendations are long term follow up can be 
applied in further studies. Working and non working 
mothers can be compared. Diastasis recti measurements 
can be measured with a different scales in future 
studies. The prevalence of diastasis in postpartum can 
be compared  between mothers who exercised and who 
had not exercised during pregnancy The exercises for 
correction of diastasis recti can be experimented.

CONCLUSION

This study concluded that there was a  prevalence of 
diastasis recti among the postpartum women.

This study concluded that there was a significant 
difference in the measurement of Diastasis recti between 
three level of measurements during the course of 
measurement along the postpartum period. 

The prevalence of diastasis recti and the mean 
diastasis recti were higher at the umbilicus in the 
postpartum women. 

Thus Diastasis recti is more prevalent in multiparae 
than primiparae,and it is more prevalent at the level of 
umbilicus than above or below the level of umbilicus 
,more predominant at 1st week than 3rd or 6th week and 
there occurs a spontaneous recovery of diastasis from 1st 
to 6th week but complete recovery does not happen.
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ABSTRACT

Objective: Due to dietary life style changes & physical inactivity prevalence of obesity, chronic non 
communicable diseases are on the rise. Even though adult population suffers from cardiovascular disorders, 
diabetes, hypertension etc. its roots are seen in childhood and adolescent age. It is observed that medical 
students have poorer fitness levels than students from non-health related disciplines. So aim of present study 
is to assess status of physical fitness and effect of obesity on it. 

Method: For present study 62 female Indian medical students were studied. Physical fitness parameters like 
Body mass index (BMI), waist circumference, waist to hip (W/H ) ratio, cardio-respiratory fitness, body 
flexibility, peak anaerobic power were studied by standard method. Students were divided into four groups 
depending upon their BMI values. Physical fitness parameters were compared with standard classification.

Results: 25.8% medical students were over weight. Values of physical fitness are on lower side when 
compared to standard classification. Obesity is associated with increased waist circumference and increased 
W/H ratio. However, no significant difference was observed for body flexibility and cardio respiratory 
fitness. Peak anaerobic power was significantly increased in obese students.

Conclusion:  Percentage of obesity is more in Indian medical students. Physical fitness is low compared 
with standard classification. So there is need for physical education and training for the medical students.

Keywords: Physical fitness, Body mass index(BMI), Body flexibility, Cardio respiratory fitness, Peak 
anaerobic power.
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INTRODUCTION 

According to World Health Organization (1948) 
‘Health is a state of complete physical, mental and social 
well being and not merely an absence of disease’ Physical 
fitness is very important component of good health.1

Physical fitness is the prime criteria for the survival to 
achieve any goal and to lead healthy life.2

Due to industrialization and urbanization, dietary 
life style changes, physical inactivity, environmental 
pollution, stress and  habits like alcohol consumption 
and cigarette smoking, prevalence of chronic non 
communicable diseases are increasing like  cardiovascular 

disorders (coronary artery diseases, hypertension, etc), 
diabetes, obesity.1,3,4,5

Sedentary death syndrome(SEDS) – Review of the 
world literature over last 50 years has led to the conclusion 
that inactivity alone results in a constellation of problems 
and conditions leading to ‘premature death’.6 Health is 
possible if person is physically fit.  Physical inactivity 
is the important cause for reduced fitness. Even though 
adult population suffers from cardiovascular disorders, 
diabetes, hypertension etc. its roots are seen in childhood 
and adolescent age.7 It may be possible  that medical 
students have poor fitness levels than students from 
non-health related disciplines. This is possibly because 
intense & vigourous academic course prevents them from 
engaging in regular exercise. So in present study few of 
the physical fitness parameters like  Body mass index 
(BMI),  waist to hip ratio (W/H ratio), cardio-respiratory 
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fitness (VO2 max), Body flexibility, peak anaerobic 
power were studied in Indian female medical students 
and compared with standard classification. Even though 
it is a pilot study, this will give us guide lines for further 
research from which large scale study can be carried 
out to confirm the findings. Early prevention is always 
better than disease itself. Program for physical fitness in 
medical education, and training can be implemented to 
maintain good  physical  health.

MATERIAL & METHOD

For the present study, 62 Indian female medical 
students were selected. Students were explained the 
procedure in detail & written consent was taken. 
Institutional ethical committee approval was also taken 
before starting the study.

Study was conducted in morning hours at 10 to 
11.30 A.M. All the subject’s history was taken & clinical 
examination was carried out to rule out any major 
illness. 

Inclusion Criteria :

1. Apparently healthy female Indian medical 
students 

2. Age Group – 17 to 24 years 

Exclusion Criteria :

1. Disorders like respiratory diseases   (Asthma, 
Bronchitis), cardiovascular diseases  (like coronary artery 
disease , valvular heart disease, hypertension) etc. 

2. Any musculoskeletal disorders like joint pain, 
fractures etc.

3. Anaemia.

4. Any endocrinal, C.N.S. or any other major 
disorders

Standing height was measured in cms .Height was 
measured to the nearest 0.1 cm. The body weight (BM) 
was measured to the nearest 0.1kg.  

Body mass index (BMI): was calculated by formula

BMI =   Body mass in kg. ÷  (Height in meter)2

Students were divided into four groups as per BMI 
groups

1) Under wt. BMI <18.5

2)  Normal wt. BMI from 18.5 to 24.99

3) Over wt.BMI 25 to 29.99

4) Obese  BMI > 30

Waist to Hip Ratio (W/H):

Waist was measured at naval while standing relaxed, 
not pulling abdomen in. Hips were measured over the 
buttocks where girth is largest. Divide waist girth by hip 
girth.6

In all the BMI groups following physical fitness tests 
were performed.

1) Peak Anaerobic Power 

2) Flexibility Test

3) Cardio respiratory fitness 

1) Peak Anaerobic Power output : It was measured 
by vertical jump method.

Procedure :

1) Establish standing reach height. The subject, 
standing with  preferred shoulder adjacent to a wall and 
feet flat on the floor, hand reaches as high as possible .

2) Bend knees to about 900  angle while moving arms 
back in a winged position.

3) Thrust forward & upward, touching as high as 
possible on the wall.    

4) Perform three trials of the jump test. Use the highest 
score as the vertical height.                                            

5) Compute vertical jump height (cms) as the 
difference between standing reach height and vertical 
height achieved in the jump.

Peak anaerobic power output was calculated by 
following equation. 

PAP (w)  = 60.7 VJ (cm) + 45.3 BM (kg) - 2055

PAP (w) - (peak anaerobic power output in watts), VJ 
(cm) – (Vertical jump height in cms), 

BM (kg)6 – (Body mass in kilograms).  

2) Flexibility Test: 

Subjects were asked to do little warm up before 
conducting the test.

Test 1: Hip & Trunk Flexibility (Modified Sit & 
Research Test)

Starting position:

Sit on the floor with the back & head against a wall, 
legs fully extended with the bottoms of the feet against 
the sit & reach box. Place hands on top of each other, 
stretching arms forward while keeping head and back 
against the wall. Measure the distance from the finger 
tips to the box edge, with yard stick. This represents the 



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      132                 133     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

zero or starting point.

Movement : Slowly bend and reach forward as far 
as possible (move head and back away from the wall), 
sliding the fingers along the yard stick; hold the final 
position for 2 seconds .

Score : Total distance reached to the nearest 0.1cm 
represents the final score.

Test 2 :  Shoulder – Wrist Flexibility (Shoulder & 
Wrist Elevation Test)   

Starting position:

Lie prone on the floor with the arms fully extended in 
front of the head. Grasp a yard stick with hands, shoulder 
width apart. 

Movement :

Raise the stick as high as possible.

• Measure the vertical distance (nearest 0.1cm) the 
yard stick rises from the floor.

• Measure arm length from the acromial process to 
the tip of longest finger.

• Subtract the average vertical score from arm 
length.

Score : Arm length – Vertical score (nearest 0.1cm)

3) Aerobic Fitness (VO2 max) Cardio respiratory 
fitness (VO2 Max) was measured by Step Test : Step test 
began after a demonstration and practice period

3 minute step test to evaluate heart rates after the 
exercise was used.

Material : 16.1/4 inch 3 steps Gymnasium benches

• Stop watch 

• Metronome

Girls were asked to perform twenty two complete 
step–ups per minute, regulated by a metronome at 88 
beats/minute. Subjects performed each stepping cycle to 
a four step cadence. 

“Up-Up-Down-Down”. After the completion of 
stepping students remain standing, while pulse rate was 
measured for 15 seconds, 5 – 20 seconds into recovery. 
Recovery heart Rate was converted to beats/minute 
(measured Heart Rate for 15 seconds x 4). VO2 max was 
calculated by a formula.

VO2 max = 65.81 – [0.1847 x step test pulse rate 
(beats/minute)].

Statistical methods used :

Mean & standard deviation was calculated for all the 
parameters in Indian female medical students. ANOVA 
and  Unpaired ‘t’ test was applied to find out level 
significance.

RESULTS 

TABLE : 1 Showing number and percentage 
of students in various BMI groups of Indian female 
medical students

BMI groups Indian Student 

Underweight (<18.5)
3
4.8%

Normal weight 
(18.5 - 24.99)

38
61.3%

Overweight (25 - 29.99)
16
25.8%

Obese (>=30)
5
8.1%

Total
62

100.0%

TABLE : 2 Showing :Number of students, minimum, maximum, mean and Std. deviation values of various 
physical fitness parameters studied in various BMI groups  of Indian students.

BMI groups of   Indian students
Waist 
circumference  
cms

Shoulder 
Wrist 
Flexibility   
cm

Hip Trunk 
flexibility cm

Wait to Hip 
ratio

Peak 
anaerobic 
Power 
Watts

VO2 max 
ml/Kg./min

Underweight (<18.5)

N 3 3 3 3 3 3

Min. 65 21 30 1636.0 31.28 0.70

Max. 70 43 37 1758.7 38.11 0.77

Mean 67.33 34.67 33.17 1692.600 35.8333 0.7400

Std. Deviation 2.517 11.930 3.403 61.8992 3.94330 0.03606
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Normal weight (18.5 
- 24.99)

N 38 38 38 38 38 38

Min. 58 10 10 1242.8 32.15 .70

Max. 91 51 47 2953.9 48.44 .91

Mean 75.03 30.54 32.18 2069.592 40.6913 .7929

Std. Deviation 7.445 10.043 6.905 435.3482 4.17759 .04959

Overweight (25 - 
29.99)

N 16 16 16 16 16 16

Min. 75 11 18 1588.7 31.28 .75

Max. 97 50 48 3361.4 46.05 .86

Mean 86.72 26.50 32.97 2573.519 39.7312 .8131

Std. Deviation 6.361 9.413 8.143 518.2915 4.07885 .04285

Obese (>=30)

N 5 5 5 5 5 5

Min. 88 22 27 2482.0 35.15 .77

Max. 105 36 37 3706.8 42.73 .95

Mean 96.00 28.80 32.30 3041.400 38.4420 .8420

Std. Deviation 6.819 6.079 4.177 495.4976 2.71822 .07855

ANOVA test F value 23.000 0.941 0.059 11.199 1.689 3.219

p value <0.001 0.427 0.981 <0.001 0.179 0.029

Cont... TABLE : 2 Showing: Number of students, minimum, maximum, mean and Std. deviation values of 
various physical fitness parameters studied in various BMI groups  of Indian students.

RESULTS

1. Difference between waist circumferences, peak 
anaerobic power & waist to hip ratio of various B.M.I. 
groups is lowest in underweight and highest in obese 
students. 

2. Difference between shoulder-wrist flexibility, 
hip trunk flexibility & VO2 max of various B.M.I. groups 
are not significant.

DISCUSSION

In present study it was observed that 25.8% Indian 
medical students are over weight and 8.1% are obese. 
So total 33.9% students are over weight. Compared to 
standatrd values this is significantly increased3,4,8. Because 
of change in dietary habits and physical inactivity there is 
increased prevalence of obesity throughout the world. 
Medical students are having more academic burden so 
they have to study for prolonged hours, because of which 
they can not give enough time for exercise or physical 
activity. This could be the reason for increased percentage 
of obesity in medical students.

Pattern of body adipose tissue independent of total 
body fat alters health risk. Fat deposition in the abdominal 

area (central or android type of obesity) increases the 
risk for heart diseases and glucose intolerance. Waist 
circumference alone or waist to hip ratio predicts central 
obesity. 6,9 10,11

Waist to hip ratio should be less than 0 .8 in women 
and 0.95 in men. In our study Indian  students are having 
these values within normal limits. However increased 
obesity is associated with increased waist circumference 
and W/H ratio.   

In our study no significant differences were observed 
between obese and non obese students for Shoulder wrist 
flexibility and Hip trunk flexibility .Flexibility depends 
upon daily activity and sports. However, values when 
compared with standard classification as follows 

Hip trunk - classification below 35 years of age6

Excellent  - ≥ 45.46 cm.

Good - 42.41 to 45.46Cm. or (16.7 to 17.9 inch)

Average    - 41.14 to 42.41Cm. or( 16.2 to 16.7 inch)

Fair  - 38.55 to 41.14 cms or( 15.8 to 16.2 inch)

Poor - < 39.116 cm or (<15.4 inch)

In Indian students average value was 32.44cm. So Hip 
trunk flexibility is poor.
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Shoulder wrist flexibility classification for women is 6

Excellent - 19.97 cms or less

Good   -19.05 to 14.6 Cm

Average - 27.3 to 14.6 Cm

Fair  Fair  Fair - 29.84 to 27.94 Cm

Poor  Poor  Poor - 30.48 or more Cm

In Indian students average value is 29.56 cm, so 
overall flexibility is not good. 

Increase in oxygen consumption occurs during 
exercise. Increase in intensity of exercise increases oxygen 
consumption. Further increase in intensity of exercise 
oxygen consumption reaches plateau i.e. not much 
increase in oxygen consumption. It is called as maximum 
oxygen uptake, maximal aerobic power, aerobic capacity, 
VO2 max.VO2 max provides a quantitative measure of a 
persons capacity for aerobic ATP resynthesis, this makes 
the VO2 max an important determinant of the ability to 
sustain high intensity exercise for longer period. Low 
level of cardio-respiratory fitness is a strong independent 
predictor of increased risk for both cardiovascular 
diseases and all causes of mortality6 Few other workers 
have observed inverse relation between BMI and VO2 
max.11,12. In our study no significant differences were 
observed between obese and non obese female medical 
students. Heredity, type of exercise training, age, gender, 
body composition decides or affects the VO2 max values. 
Average values for boys are 52 ml/kg/minute, while in 
girls average value is 40 ml/kg/minute, Cardiovascular 
fitness classification for women below or equal to 29 
years of age is,6

Excellent - ≥ 49ml/kg/min

Good - 39-48.9 ml/kg/min

Average - 31- 38.9 ml/kg/min

Fair - 24-30.9 ml/kg/min

Poor - < 23.9

When values of cardiovascular fitness were compared 
with standard classification, like poor, fair, average, 
excellent, good. VO2 max values of Indian students were 
average. Which  indicates that cardio respiratory fitness is 
not  poor  but at the same time it is not good too. So there 
is need for further improvement.

For peak anaerobic power like vertical jump 
phosphogen system is used for energy purposes. 
Phosphogen system includes stored ATP and phospo 

creatinine which is useful for 8 to 10 seconds. 

When Peak anaerobic power was compared with 
different BMI groups significant increase was observed 
in obese and overweight students. This could be because 
of changes in leg muscles due to daily working under 
overweight conditions. When muscle is working under 
more resistance muscle fibers get hypertrophied, 
increases number of myofibrils containg  actin and 
myosin filaments. Actually in obese people all physical 
fitness parameters are on lower side or equal to non obese 
people, so this is an interesting finding for which further 
research is required to confirm the finding.

CONCLUSION 

Percentage of obesity is more and physical 
fitness values are on lower side compared to normal 
classification of physical fitness parameters in Indian 
medical students.

So there is need for physical education and training 
for the medical students. There is need of implementation 
of sports and related activities to medical students. So 
as to control the obesity and maintain physical fitness 
standards.  
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ABSTRACT

Background: Preterm birth is birth before 37 weeks of gestation and lung is the most common organ 
affected in preterm. Vojta technique (reflex rolling) activate muscular chain (abdominals and diaphragm) so 
contribute to a notable improvement of respiratory conditions. 

Objectives: To assess the effect of chest physiotherapy and chest physiotherapy along with reflex rolling on 
oxygen saturation and respiratory rate in preterm with respiratory distress syndrome. 

Methodology: Sixty, neonates less than 37 weeks of gestational age with respiratory distress syndrome 
has been made part of study, divided into two groups. Group A (n=30) has received chest physiotherapy 
and Group B (n=30) has received chest physiotherapy at the end of Vojta’s reflex rolling phase II position. 
Recordings of oxygen saturation (SO2%) and respiratory rate has been taken from multi-parameter monitor. 
Readings has been measured approximately 5 minutes before and after physiotherapy session. The newborn 
has been treated for 2 consecutive weeks. 

Results: Both chest physiotherapy and chest physiotherapy along with reflex rolling increase saturation of 
peripheral oxygen and decrease in respiratory rate. Chest physiotherapy along with reflex rolling is found 
better than chest physiotherapy alone in improving oxygen saturation and respiratory rate in preterm infants 
at 95 % confidence limit.

Conclusion: Chest physiotherapy with reflex rolling is found better than chest physiotherapy in improving 
oxygen saturation and respiratory rate in preterm infants with respiratory distress syndrome.

Keywords- Respiratory distress syndrome(RDS); Preterm infants; cardiovascular variables; Chest 
Physiotherapy (CPT); Vojta reflex rolling.
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INTRODUCTION

According to WHO, over 60% of preterm births 
occur in Africa and south Asia, but preterm birth is truly 
a global problem. WHO defines preterm are babies, born 
alive before completion of 37 weeks of pregnancy13. 

Premature birth refers to the birth of a baby before 
its organs mature enough to allow normal postnatal 
survival and growth and development as a child9. Late-
preterm infants are physiologically and metabolically 
immature2 (One of the main organs greatly affected by 
premature birth is the lung. The lungs are one of the 
last organs to develop in the womb, Weeks 28 to 36 are 
considered the saccular stage, during which the alveoli 
are inefficient at gas exchange. Mature alveoli are not 
present until the alveolar stage1,6. This explains why 
respiratory distress syndrome was the most common 
complication in late preterm births4. Respiratory distress 
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syndrome begins shortly after birth and is manifested 
by tachypnea, tachycardia, chest wall retractions 
(recession), expiratory grunting, flaring of the nostrils 
and cyanosis during breathing efforts. It accounts for 
significant morbidity and mortality. 

Table 1: Score for respiratory distress Score 

 0                       1 2 

Resp. rate <60 60-80 >80 

Central cyanosis None None with 
40% FiO

2

Need 
>40% FiO

2

Retractions None Mild Severe 

Grunting None Minimal Obvious 

Air Entry Good Decreased Very poor 

A score of greater than 6 would indicate severe 
respiratory distress.

Chest physiotherapy is an important adjuvant 
in the treatment of most respiratory illnesses. Chest 
physiotherapy (CPT) has been used to clear secretions, 
reduce post-extubation atelectasis, reduce the use 
of re-intubation, and also help lung ventilation in 
newborns with respiratory problems. The forms of CPT 
commonly used during the neonatal period are active 
chest physiotherapy (tapping or vibration delivered on 
the chest) and non-active techniques (e.g. positioning 
and suction alone). The Vojta method is a program that 
employs isometric strengthening techniques through 
tactile stimulation, to encourage the development of 
normal movement patterns and therefore to improve 
respiration8. In 1967 Vàclav Vojta developed and made 
public the reflex rolling model, by stimulating the chest 
of a child suffering from lung pathology, Vojta noticed 
an increase in depth of costal respiration, with an 
expansion of the ribcage.10

According to Vojta, reflex locomotion is activated 
from the three main positions: prone, supine and side 
lying. Reflex rolling transitions from supine to side lying 
and leads to crawling   

Figure 1. Phase of Reflex Rolling: Activation in Supine Lying 
with New-Born Babies

Figure 2.  Phase of Reflex Rolling: Activation in Side Lying 
with New-Born Babies

Need of the study:

Pulmonary disease is the most important cause 
of morbidity in preterm neonates, as their lungs are 
often physiologically and morphologically immature. 
So some strong and specific steps should be taken 
to improve, preterm with RDS. This study will try 
to find out whether chest physiotherapy along with 
reflex rolling is more effective on respiratory distress 
syndrome in preterm then chest physiotherapy given 
alone or vice-versa.

Aim of the study: 

The aim of this study is to compare of effect the 
chest physiotherapy and chest physiotherapy along 
with reflex rolling on oxygen saturation in preterm with 
respiratory distress syndrome.

 Objectives of the study:

• To evaluate the effect of chest physiotherapy on 
oxygen saturation and respiratory rate in preterm with 
respiratory distress syndrome.

• To evaluate the effect of chest physiotherapy 
along with reflex rolling on oxygen saturation and 
respiratory rate in preterm with respiratory distress 
syndrome.

• To compare effect of chest physiotherapy 
and chest physiotherapy along with reflex rolling on 
oxygen saturation and respiratory rate in preterm with 
respiratory distress syndrome.
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Hypothesis 

Null hypothesis: There is no statistically significant 
difference between oxygen saturation and respiratory 
rate in preterm with respiratory distress syndrome, 
while comparing effect of chest physiotherapy and chest 
physiotherapy along with reflex rolling.

Alternate hypothesis: There is statistically 
significant difference between oxygen saturation and 
respiratory rate in preterm with respiratory distress 
syndrome, while comparing effect of chest physiotherapy 
and chest physiotherapy along with reflex rolling.

Methodology:

Study type: 

This study is an experimental study and is 
comparative in nature. 

Study design: 

This study will be comparative study in nature. It 
aims to study the comparison between the effect of chest 
physiotherapy and chest physiotherapy along with reflex 
rolling on oxygen saturation in preterm with respiratory 
distress syndrome (RDS).

Research setting: 

Neonatal Nursery of Gian Sagar Medical College 
and Hospital, Ram Nagar, Rajpura.

Sample: 

Population of the study constituted of 60 Preterm 
infants admitted in Neonatal Nursery. Children’s parents 
were asked for permission to enroll their preterm infant 
in this study by filling the Parental consent form.

Ethical Clearance: This study was approved 
by the ethical committee of Gian sagar college of 
physiotherapy.

Source of Funding: All the expenses of this study 
was fully done  by us. 

Procedure: 

Total of 60 preterm infants participated in the pre-
assessment session to confirm the inclusion criteria. 2 
groups were taken in this study Group A & B. Parents 
of all preterm babies who were included in study 
signed a parental consent form. The procedures of 

neonatal physiotherapy will be applied according to the 
following protocol: oxygen saturation and respiratory 
rate measurements were taken approximately 5 minutes 
before and after physiotherapy session, each treatment 
spent a maximum of 10 minutes. The newborns will be 
treated for 2 consecutive weeks. Group A will receive 
Active Chest Physiotherapy. Group B will receive 
Active Chest Physiotherapy at end of Vojta’s Reflex 
Rolling phase II position. Vojta’s reflex rolling phase 
I & II. Oxygen saturation will be measure in % and 
respiratory rate in beat / minute and oxygen saturation 
and respiratory rate will be taken from multi-parameter 
monitor. 

Sampling Criteria:

Inclusion criteria: 

• Preterm new born with gestational age ranging 
from 33 to 37 weeks, New born up to the age of 28 days 
(neonatal period), 

• Birth weight equal or higher than 1000 grams,

• Clinical and radiological diagnosis of 
respiratory distress syndrome, 

• Clinical diagnosis was established when the 
new born presented early respiratory distress (tachypnea, 
expiratory grunt, nasal flaring, chest retraction and 
cyanosis)

Exclusion Criteria: 

• New born with congenital malformation, 

• Asphyxia at time of birth, 

• Congenital anomalies, 

• Genetic syndrome

• Neurological disorders.

Sampling method: 

Random sampling method was done among preterm 
babies who were admitted in Neonatal nursery of Gian 
Sagar Medical College and Hospital, Ram Nagar, 
Rajpura.

Number of subjects: 

60 preterm infants admitted in neonatal nursery of 
Gian Sagar Hospital, Rajpura who were chosen on basis 
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of inclusion/exclusion criteria.

Variables:

Dependent variables: 

• Oxygen saturation

• Respiratory rate

Independent variables: 

• Chest physiotherapy

• Reflex rolling

METHOD 

Among total 61 preterm infants, 5 were excluded 
from the study. Two of them could not maintain end 
position of vojta’s reflex rolling phase II and were 
excluded due to discomfort in maintaining position. The 
other two had to be excluded due to socio-economic 
reasons. One of them died due to severe hypoglycemia. 
56 Preterm infants on bases of inclusion/exclusion 
criteria after signing the informed consent from their 
guardians were made to be part of the study. 2 groups 
were taken in this study Group A & B. Measurements 
were taken approximately 5 minutes before and after 
physiotherapy session, each treatment spent a maximum 
of 10 minutes (it does not include preparation, physical 
examination, diagnostic imaging when performed and 
variables measurement according to the study protocol). 
The newborns will be treated for 2 consecutive weeks. 
Group A received Active Chest Physiotherapy, three 
times daily and Group B received Active Chest 
Physiotherapy at end of Vojta’s Reflex Rolling phase II 
position, three times daily. It was a single blinded study 
because the nursing staff on duty taking the readings 
was unaware of our research and its possible effects on 
oxygen saturation of preterm infants with respiratory 
distress syndrome. 

Time for data collection: 6 months

Operational tools: Multi-parameter monitor 
(Company-BPL, Model-CLEO is used in Gian Sagar 
Hospital, Neonatal Intensive Care Unit).

Ethics: The procedures followed were in accordance 
with the ethical standards of the responsible committee 
on human experimentation.

RESULTS

Table 1: Mean, Standard deviation and Standard 
error of the difference of post and pre-intervention 
readings of SPO2 in group A & B.

Oxygen 
saturation

Number of 
subjects

Mean± 
Standard 
deviation

Standard 
error

Group A 28 8.10± 1.06 0.20

Group B 28 9.60± 1.31 0.24

Table 2 : Shows the mean and standard deviation 
of difference between post-intervention and pre-
intervention readings (d) of respiratory rate of 
preterm infants in both groups.

Respiratory 
rate

Number of 
subjects

Mean± 
Standard 
deviation

Standard 
error

Group A 28 9.53± 0.88 0.16

Group B 28 10.67± 0.98 0.18

Graph 1

Comparison between t-values of both groups A & B 
when compared with each other.

Graph 2 

Shows the comparison between t-tabulated and 
t-calculated values at 5% level of significance for the 
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single tail test for n-1 degrees of freedom to test if the 
post readings are better than pre-treatment readings of 
RR in groups A & B.

Table 3: Shows the comparison between group 
A & B’s values at 5 % level of significance for the 
unpaired test for n1+n2-2 degrees of freedom.

Group A 
& B

Significant/ non-
significant

Oxygen saturation 4.68 Significant

Respiratory rate 4.50 Significant

The comparison between post and pre-intervention 
readings revealed that mean of post-intervention 
readings was more than pre-intervention readings as 
in graph1 (p≤0.05). On comparison the results showed 
significant difference in both groups (p≤0.05).

The comparison between the group A & B were 
done after comparing mean and standard deviation in 
these two groups. The mean and standard deviation of 
group B was more than groupA. The t-tabulated value 
at 5 % level of significance is 1.7. The t-calculated was 
found to be more than t-tabulated as in graph 1&2. Thus, 
null hypothesis was rejected. 

DISCUSSION

The post-intervention and pre-intervention readings 
in 56 preterm infants were compared for saturation of 
peripheral oxygen (SPO2) and respiratory rate in both 
the groups. The difference between the two readings 
was found to be clinically significant in both groups. 
The t-calculated for group A & B was found to be 
more than t-tabulated in both the groups. Therefore, it 
proves there is an increase in the value of saturation of 
peripheral oxygen (SPO2) and decrease in respiratory 
rate when compared with the pre-intervention readings 
with groups. 

The result of study is in complaince with a done 
by Bernard-Narbonne et al and Jenkins et al5 had 
demonstrated that chest physiotherapy increased SO2% 
in children. Thus, this study justifies the importance of 
positioning in preterm infants. Also the result of study is 
in complaince with a done by Fischer et al3, had evaluate 
the efficacy of chest physiotherapy and found that 
respiratory rate and severity score significant decreased 

between admission to discharge.

Also the result of study is in complaince with a done 
by Sammero, Giannantonio C, Papacci P, Ciarniello R, 
Tesfagabir M G, Purcaro V, Cota F8had found that vojta 
reflex rolling cause an increase of partial pressure of 
oxygen (PaO2) and oxygen saturation values in preterm 
neonates with hyaline memberane disease.   

Also, in comparison between two groups using 
unpaired t-test, t-calculated was found to be more than t-
tabulated. This revealed that group B is better than group 
A in improving SPO2 and respiratory rate. It improves 
the respiratory condition in preterm infants. 

Both statistically and clinically, it was found that the 
maximum significant improvement was there in group B 
as compared to in group A.

LIMITATIONS

The main limitation in this study was small sample 
size among the preterm infants admitted in Gian Sagar 
Medical College and Hospital. Also, subjects taken in 
this study had different gestation ages. In the inclusion 
criteria, same baseline SPO2, respiratory rate and birth 
weight were not considered.

FUTURE STUDIES

Other physiotherapy interventions can be added 
or compared along with chest physiotherapy and chest 
physiotherapy reflex rolling for evaluating effect on 
SPO2 and respiratory rate on a large sample using more 
sophisticated tools for measurement. 

CONCLUSION

This highlights that both chest physiotherapy 
and chest physiotherapy with reflex rolling produced 
significant increase in SPO2 and decrease respiratory 
rate when post and pre-intervention readings were 
compared. However, chest physiotherapy with reflex 
rolling was found to be better than chest physiotherapy 
in improving SPO2 and respiratory rate in preterm 
infants with respiratory distress syndrome. Thus, we 
should prefer chest physiotherapy with reflex rolling in 
the preterm neonates with respiratory distress syndrome 
in neonatal intensive care unit. 

Conflict of Interest: There is no conflict of intrest 
amongst authors to prepare this manuscript.
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ABSTRACT

Aims and Objective of the study: To evaluate the effectiveness of proprioceptive exercises in chronic 
nonspecific neck pain patients (CNSNP) subjects in context of (a) improving proprioceptive accuracy; (b) 
in reducing the neck pain and (c) in reducing functional disability.

Methodology: The present study was a prospective randomised control trial(RCT) with fifty subjects 
between 18-60 years of age with CNSNP in which Group A received only conventional neck exercises 
(CNE) and Group B received the proprioceptive neck exercises (PNE) along with CNE for 4 weeks. The 
outcome measures used were Numerical Pain Rating Scale (NPRS), Neck Disability Index- Gujarati (NDI-
G), Head Repositioning Accuracy (HRA) and Pain Pressure Threshold (PPT) at baseline and at the end of 
week 1, week 2 and week 4.

Result: A repeated measure multivariate ANOVA was used for within and between group comparisons. 
HRA showed significant difference in proprioceptive neck exercises group.  

Conclusion: PNE in addition to CNE were helpful in decreasing the joint position error but PNE does not 
have added effect in reducing pain and functional disability.

Keywords: Chronic non-specific neck pain, proprioceptive neck exercises, conventional neck exercises, 
head repositioning accuracy.
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INTRODUCTION

Chronic non-specific neck pain (CNSNP) is a 
common problem (1). Over the last decade, research on 
sensorimotor functions in chronic neck pain is going 
on. With that, a wide range of changes in sensorimotor 
functions have been identified in these conditions such 
as: reduced proprioceptive  ability of the neck (2,3); 
increased jerkiness of cervical rotations(3–5); impaired 
postural control; and altered activation patterns of 
cervical muscles (6,7). The aetiology of non-specific neck 
pain is not yet fully understood, but different factors 
have been shown to contribute to the development 
and persistence of neck pain. They do not only include 
poor posture (8)  and high physical load (9), but also poor 
psychological health (10), stress (11), low socioeconomic 
status (12), and smoking (13,14). Usually nonspecific neck 

pain resolves within 3-6 months; but 14% of the patients 
will suffer from recurrent or persistent pain (15). If neck 
pain persists for more than 3-months, it is considered 
chronic neck pain (16).

Proprioception is primarily concerned with postural 
and occulo-motor control. The functional instability of 
joints is related to altered joint position sense. This results 
in the joints becoming susceptible to repetitive injury and 
may also result in chronic pain and degenerative joint 
disease(17). The function of controlling head movement 
by the proprioceptive system is to achieve a desirable 
posture and orientation of the head, in order for optimal 
accuracy to be achieved while performing tasks with the 
limbs. If the target’s exact location is unknown, the head 
is moved to an area of the expected location of the target, 
while the proprioceptive system supplies any corrective 
movements. This cognitive mapping serves to fine tune 
the posture and place the head in a specific location so 
as to ensure that further manual tasks can be executed 
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effectively and with precision (18).

METHOD

Study Design: Prospective RCT.

Sample size: Fifty subjects both male and females 
were included aged 18-60 years with CNSNP (25 in 
each group). Sample size is calculated through the 
mean and standard deviation obtained from a previous 
study (19), for joint position sense error.The calculation 
performed in GLIMMPSE Lite sample size calculation 
software showed a sample of size of 42 with alpha <0.05 
and power of the study 0.8. An additional 20% subjects 
were recruited to compensate for ‘drop outs’ from the 
study. So we got a sample size of 50.

Inclusion Criteria: Non-traumatic neck pain and 
adults from 18-60 years age of both genders.

Exclusion criteria: Cervical fractures and 
dislocations, cerebrovascular insufficiency, a history of 
cervical injury, inflammatory conditions like ankylosing 
spondylitis, rheumatoid arthritisandfibromyalgia.

Outcome measures:Numerical Pain Rating Scale 
(NPRS), Neck Disability Index-Gujarati (NDI-G)(20), 
Pain Pressure Threshold (PPT)(21), Head Repositioning 
Accuracy (HRA)(22)were used.

Procedure: All the subjects signed an informed 
consent before they were included in the study; and all 
procedures were conducted according to the Declaration 
of Helsinki.Subjects were preliminary screened based 
on the inclusion and exclusion criteria. Subjects were 
randomly allocated into two groups, Group-A (Control 
Group: received CNE) and Group-B (Experimental 
Group: received PNE along with CNE) using lottery 
method. All the subjects completed demographic details 
and physical examination performed by the researcher. 
On the first day of the study all subjects underwent a 
baseline assessment prior to intervention for all the 
outcome measures and were taken by a physiotherapist 
who was not involved in the treatment of subjects. 
Concomitantuse of analgesics was not permitted 
throughout the treatment period. 

Group-A received CNE includes:

(a) Strength training and stretching - Progressive 
isometric neck strength exercises in flexion, extension, 
and rotation performed in sitting position.

(b) Dynamic exercises for shoulders and upper 
extremities by doing dumbbell shrugs.

(c) Stretching of neck, shoulders and upper-
extremity muscles.

Group-B received proprioceptive exercises 
described by Revel M(22)which included exercises 
based on the co-ordination between eye and neck 
motor function  for 4 weeks. All Group-A and Group-
B subjects were instructed to perform ten repetitions of 
the exercises, once per day, for 4 weeks, at the clinic/
hospital, supervised by the same physiotherapist each 
time. Measures were taken again at the end of 1stweek, 
2nd week and 4th week.

Figure-1: Measuring Head Repositioning Accuracy with laser 
pointer mounted on head band

DATA ANALYSES

A repeated measure multivariate ANOVA was used 
as primary statistical analysis for within and between 
group comparisons. Statistical significance was set at 
p<0.05 for all statistical analyses. All the data analyses 
were done with IBM SPSS version 20.0.

RESULTS

In the present study fifty subjects (18 males and 
32 females) aged between 18-60 years with CNSNP 
(25 in each group) were included. Table 1&2 show 
the demographic characteristics and mean & standard 
deviation for the outcome measures respectively.

Table 1: Demographic characteristics subjects

Variables Mean SD P value

Age(Years) 29.7 10.491 0.642

Height(cm) 160.42 7.908 0.930

Weight(Kg) 61.3 11.125 0.590
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Table 2: Mean and standard deviation of outcome measures

Variables
Control Group Experimental Group

Mean SD Mean SD

NPRS_baseline 6.00 .408 6.60 .500

NPRS_1stweek 5.24 .663 5.60 .500

NPRS_2ndweek 4.20 .408 4.64 .569

NPRS_4thweek 3.20 .866 3.52 .770

NDI_baseline 33.28 8.711 28.60 7.703

NDI_1stweek 28.96 3.736 28.12 7.049

NDI_2ndweek 27.84 3.400 26.88 7.032

NDI_4thweek 24.856 3.802 24.960 6.044

HRA_LR_baseline 11.818 1.0173 12.900 1.380

HRA_LR_1stweek 11.818 1.0173 4.382 2.015

HRA_LR_2ndweek 11.816 1.0163 3.629 1.836

HRA_LR_4thweek 11.648 .994 3.650 2.039

HRA_RR_baseline 11.019 1.087 2.303 1.360

HRA_RR_1stweek 11.019 1.087 3.365 1.864

HRA_RR_2ndweek 11.019 1.087 2.875 1.590

HRA_RR_4thweek 10.901 1.101 2.772 1.578

PPT_baseline 64.92 23.379 52.40 17.318

PPT_1stweek 71.72 24.246 59.64 17.313

PPT_2ndweek 78.64 24.520 69.24 17.690

PPT_4thweek 85.68 23.547 77.88 16.415

*HRA_LR –Head Repositioning Accuracy for Left Rotation. 

**HRA_RR – Head Repositioning Accuracy for Right Rotation

Head repositioning accuracy

Left Rotation HRA

HRA_LR Between- Subjects group analysis 
showed significant statistical difference with F (1,48) 
=209.008, p <0.001 HRA_LR, within group repeated 
measure multivariate ANOVA with Greenhouse Geisser 
correction showed significant statistical difference with 
F (1.233,59.203) = 647.761, p <0.001 .HRA_LR*group 
interaction analysis with repeated measure multivariate 
ANOVA with Greenhouse-Geisser correction showed 
significant statistical difference with F (1.233, 59.203) 
= 629.993, p<0.001.

Right Rotation HRA

HRA_RR Between- Subjects group analysis 
showed significant difference with F (1, 48) = 
221.791,p<0.001.HRA_RR Within- Subjects 
group repeated measure multivariate ANOVA with 
Greenhouse-Geissercorrection showed significant 
statistical difference with F (1.477, 70.913) = 2480.297, 
p<0.001.HRA_RR*group interaction analysis 
with repeated measure multivariate ANOVA with 
Greenhouse-Geisser correction showed significant 
statistical difference with F (1.477, 70.913) = 2434.865, 
p<0.001.

As above the results are shown in table-3 for the 
other outcome measures NPRS, NDI and PPT.
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Table-3: Repeated measure multivariate 
ANOVA for with-in between groupcomparisons

Variables F value P value

HRA_LR(with-in Group) 647.761 0.000

HRA_LR*group 629.993 0.000

 HRA_LR (between Group) 209.008 0.000

HRA_RR (with-in Group) 2480.297 0.000

HRA_RR*group 2434.865 0.000

HRA_RR (between Group) 221.791 0.000

NPRS (with-in Group) 637.611 0.000

NPRS*group 1.518 0.226

NPRS (between Group) 8.472 0.005

NDI(with-in Group) 47.583 0.000

NDI*group 8.424 0.002

NDI (between Group) 0.937 .338

PPT(with-in Group) 558.873 0.000

PPT*group 6.981 0.000

PPT (between Group) 3.195 0.080

Figure-2: Head repositioning accuracy for right rotation 

Figure-3: Head repositioning accuracy for left rotation 

DISCUSSION

The objective of this study was to evaluate the 
effectiveness of PNE as compared to CNE for improving 
proprioceptive accuracy, in reducing neck pain and 
reducing functional disability in subjects with CNSNP. 
Statistically significant differences were seen between 
Control group and Experimental group for HRA alone. 
Both groups are considered to have improved equally in 
terms of NPRS, NDI-G and PPT. PNE as an adjunct to 
CNE do not significantly alter the patient’s perception 
of his/her pain and disability. But the study of  Izquierdo 
TG et al found that both the intervention groups i.e. CCF 
exercises and proprioceptive training group showed 
reduction in pain and disability but no changes were seen 
in PPT(23). In contrast, our study showed improvements 
in PPT possibly because the total duration of intervention 
was less in the study done by Izquierdo TG et al (6 PT 
supervised sessions for 2 months).

Michel Revel et al found that changes in 
cervicocephalic kinesthesia were seen post 10 weeks of 
proprioceptive rehabilitation techniques. Also there was 
significant improvement in neck pain as compared to 
the control group which had no rehabilitation (22). Jull G 
et al found that there was decrease in reported pain and 
disability following CCF training and proprioceptive 
training. Also, the joint position sense improved in both 
groups but more significant in proprioceptive group (19). 
Similarly, in our study, there are significant changes in 
HRA for experimental group but in contrast both the 
groups showed equal improvement in pain, disability 
and PPT.

There can be various possible reasons for the same. 
One of them can be that the exercises in control group 
and experimental group were same apart from the 
additional proprioceptive exercises in experimental 
group. In addition, some reduction in joint position 
sense error was observed in control group in the last 
week. This can be due to the training of cervical 
musculature by some exercises in the control group. 
Thus, repeated contractions may improve muscle 
spindle function translating to improved cervical 
proprioception.  HRA was found to be more affected 
on the painful side and there was improvement seen in 
HRA on the painful side in the experimental group but 
there was not much change in control group. The PNE 
included in our study, consisted of exercises based on 
the co-ordination between eye and neck motor function, 
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which strongly suggest that exercises based on eye-
head coupling are more appropriate to facilitate neck 
proprioception. This may be due to stimulation of the 
articular mechanoreceptors as described by Wyke(29). 
PNE may provide an additional benefit by activating 
cervical musculature.

Moreover, the existence of a tight coupling between 
gaze orientation and neck muscle activity has been well 
documented in animals (24–26) and in humans (27,28). The 
mechanisms underlying this coupling are complex and 
not fully understood. The sensory and motor system of 
neck is linked to occulomotor and vestibular systems, 
but only a part of the neuronal pathways have been 
displayed in animals. The functional organization of the 
neck and mainly of its proprioceptive apparatus support 
the inclusion of the proprioceptive exercises based on 
the eye-neck co-ordination in the treatment programs for 
neck pain patients.

A double blind study would help in future studies to 
eliminate bias.The long term benefits of PNE along with 
CNE could be established in future studies. 

CONCLUSION

This study suggests that the PNE should be 
combined with CNE in CNSNP subjects for improving 
proprioceptive accuracy.
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ABSTRACT

Background: Measuring the pectoralis minor muscle length is of clinical interest, as a short pectoralis minor 
has been associated with a decrease of scapular posterior tilting and shoulder pain. A number of clinical 
syndromes those are associated with a shortening of pectoralis minor include thoracic outlet syndrome, 
scapular winging and tilting syndrome, scapular abduction syndrome, scapular depression syndrome and 
scapular downward rotation syndrome. To identify a postural shortening of pectoralis minor in association 
with these and other upper quadrant syndromes a test of the muscles length has been proposed.

Aim: The aim of the study is to find out prevalence of pectoralis minor tightness in healthy collegiate 
individuals. 

Method: 200 collegiate individuals were taken of both the genders aged 18-25 years. Pectoralis minor 
tightness was measured by using pectoralis minor length test. Measurements were made in supine position 
where the linear distance from the treatment table to the posterior aspect of the acromion was measured by 
protractor. A distance greater than 2.6 cm would suggest the muscle had shortened. 

Result: Statistically significant (p<0.05) prevalence of pectoralis minor tightness was found in normal 
healthy collegiate individuals. 

Conclusion: This study concludes that there is prevalence of pectoralis  minor tightness in normal healthy 
collegiate individuals.
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INTRODUCTION

In the absence of a specific or identifiable cause 
of symptoms, poor upper body posture, colloquially 
referred to as a ‘forward head posture’, ‘slouched 
posture’, ‘poking chin posture’, or ‘rounded shoulder 
posture’ has been cited as a potential etiological factor 
in the pathogenesis and perpetuation of many clinical 
syndromes involving the shoulder. The pectoralis 
minor originates on ribs 3 to 5 and inserts on the medial 
inferior border of the coracoid process. Because of this 
anatomical position of the pectoralis minor, shortening 

can lead to an increase in scapular anterior tilting and 
internal rotation and a decrease in scapular upward 
rotation, which can be a predisposed condition for 
shoulder impingement syndrome.1

Changes in muscle lengths, joint congruency, and 
soft tissue flexibility may occur as a result of prolonged 
postural deviation. These adaptations may lead to 
abnormal movement or force distribution about a joint 
which may manifest as pain, decreased range of motion, 
or impairment of muscle performance or motor function. 
Testing and measurement of these potential adaptations 
are therefore also included in the patient examination 
and are essential to determining the most effective 
interventions.2 

One of the more common postural deviations seen 
clinically is the “forward shoulder.”3, 4 During a coronal 
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plane assessment, the lobe of the ear, the body of the 
seventh cervical vertebra, and the greater trochanter of a 
patient with ideal posture should be colinear. A patient 
is considered to have a forward shoulder if the acromion 
process is located anterior to this line.5 Pectoralis minor 
adaptive shortening has been implicated as a mechanism 
for forward shoulder posture5 and for shoulder 
impingement.6, 7

At present there is no gold standard reference test for 
the measurement of pectoralis minor length.Sahrmann 
has stated that the shoulders tilt anteriorly because of a 
shortness of pectoralis minor and that the lateral border 
of the spine (posterior aspect of the acromion) should 
be no more than 2.54 (2.6) cm from thes treatment table 
when the subject is in supine.8, 9

Identifying a muscle imbalance involving a short 
pectoralis minor is then used within the context of 
the clinical reasoning process to inform and direct the 
clinician as regards appropriate therapeutic intervention. 
Although posture and muscle imbalance is commonly 
implicated as part of the pathological process the 
evidence available to support these theories is limited, 
with research studies reporting equivocal findings 10, 11, 

12. In addition to this, the concept of correcting posture 
and its associated muscle imbalance through stretching 
and strengthening programs has been widely accepted.
8, 13 The purpose of the study is to find out prevalence 
of pectoralis minor tightness in healthy collegiate 
individuals. 

METHODOLOGY

Study design: Observational study

Sample size: 200 subjects

Study duration: one time study

Study setting: Shri K.K.Sheth Physiotherapy 
college, RAJKOT.

Level of significance was set to 0.05

CRITERIA FOR SELECTION

Patients included in study were based on following 
criteria:

Inclusion criteria:

• Age 18-25 years

• Gender both male & female

• No lumbar, thoracic, cervical or shoulder or 
upper limb symptoms.

Exclusion criteria:

• Any neurological impairment  

• Any deformity(eg. spasmodic torticollis, 
sprengel’s deformity, scoliosis)

• Fracture of cervical spine or shoulder 

• Any surgical history

• Any musculoskeletal impairment

• Uncooperative patient
MATERIALS: (Figure 1)

• Pen & Paper

• Protractor

• Treatment table

• Consent form

• Measurement form

Figure 1: Materials used in the study

METHODOLOGY 

Measurement of distance was done as shown in 
figure 2.

Figure 2: Measurement Procedure
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STATISTICAL ANALYSIS

Data was analysed by using SPSS version 20. Chi-
square test was used to find out change in pectoralis 
minor muscle length.

RESULTS

Results showed that p value of tightness was found 
to be <0.05 with chi-square test. So, it suggests that there 
is prevalence of tightness of pectoralis minor in healthy 
collegiate individuals. 

Figure 3 shows age distribution of subjects (in 
years). Figure 4 shows gender distribution of subjects. 
Figure 5 shows frequency distribution.

Table 1 shows mean & standard deviation of 
pectoralis minor muscle length (in centimetres) of 
subjects and Table 2 shows chi- square test value of 
pectoralis minor muscle length.

Figure 3: Age distribution of subjects

Figure 4: Gender Distribution if subjects

Figure 5: Frequency Distribution

Table 1: Mean and SD of subjects

Mean(in centimeter) SD

4.09 0.95

Table 2: Pectoralis minor length test value

Pectoralis minor length test

Chi- Square 169.600

p value <0.05

DISCUSSION

The purpose of this study was to find out prevalence 
of pectoralis minor tightness in healthy collegiate 
individuals. Results showed that there is statistically 
significant (p<0.05) prevalence of tightness of pectoralis 
minor in healthy collegiate individuals. Postural and 
muscle imbalance theory suggests that a short pectoralis 
minor is associated with a number of syndromes effecting 
the shoulder and upper quadrant. The pectoralis minor 
length test is one method that has been recommended to 
determine if this muscle is of normal length or is short 
and the 2.6 cm distance has been proposed as the length 
that separates a muscle of normal length to one that is 
short and may be associated with symptoms.

Although it is possible to visualise how a shortened 
pectoralis minor may decrease the pectoralis minor 
length test distance there are other possible reasons for 
this distance to vary, such as variations in the normal 
bony anatomy of the scapula or the rib cage. Another 
syndrome associated with a tight pectoralis minor 
is the scapular downward rotation syndrome8. The 
assumption is that increased scapular downward rotation 
is a posturally abnormal position and considered to be 
a cause or mechanism for the perpetuation of shoulder 
symptoms. In support of this, Basmajian and Bazant 
have described that when correctly orientated the glenoid 
fossa of the scapula should face superiorly. Although no 
explanation was provided how the correct orientation 
was determined, Basmajian and Bazant argued that a 
superior inclination was important to provide a bony 
support for the humeral head.14 However, and in 
contrast to this the findings of two radiological studies 
by Freedman et al. and Poppen et al. have described 
that normally the glenoid fossa displays a downward 
inclination.15, 16

It is acknowledged that though subjects were 
asymptomtic in this investigation they were found to 
have a pectoralis minor length test distance of more than 
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2.6 cm & may develop shoulder and upper quadrant 
symptoms at some stage in the future.

LIMITATION
• Only subjects with age 18-25 years were 

recruited
• Male subjects were less in study
• Only college students were included

FURTHER RECOMMENDATION
• Study can be done on subjects with neck pain or 

shoulder pain
• Comparison between dominant & non-dominant 

side can be done 
• Profession like bank officers or computer users 

could be tested
Clinical Implication: With the bases of this 

experiment, we can include pectoralis minor in regular 
assessment for muscular tightness in cases of shoulder 
pain.

CONCLUSION 
This study concludes that there is prevalence of 

pectoralis minor tightness in normal healthy collegiate 
individuals.
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ABSTRACT

Objective: To compare the effect of two types of medial wedge orthosis in the treatment of flat feet and to 
provide evidence based practice for the same.

Methodology: The study design was a randomized clinical trial with sample size of twenty (20) which 
was calculated on the basis of past research statistics. Screening was done with  wet  foot  print  test  and  
FPI.  Subjects  who  scored  <1 in  PAI and  >1  in  FPI  were  included  in  the  study. Group A were given 
Traditional Medial wedge and Heel Support medial wedge for group B. Demographic  data  was obtained, in  
which  age,  gender,  height,  weight,  BMI,  PAI,  FPI, AHFS & AMFS  were  taken  into  consideration.  The 
readings were   taken on day one and day 30. The  parameters  under  AHFS & AMFS  were  Pain, Functional  
Ability,  gait  abnormality  and  Alignment. Along with the wedges, structured  exercise  program,  heel  cord  
stretching  and  contrast  bath  therapy  was  common  in  both  the  groups.

Results: The study shows statistical significance result in both the groups but is more significant in 
Traditional Medial wedge (<0.001).  PAI  &  FPI  showed  more  significance  for  Traditional medial wedge 
and  AHFS,  AMFS  showed  significance  for Heel Support medial wedge. Over all the result was more 
significant in Traditional Medial wedge both symptomatically and functionally. 

Conclusion: Traditional Medial wedge is more effective in treating symptomatic adult flat feet 
individuals.

Keywords: Traditional Medial wedge, adult flat feet, Heel Support medial wedge, PAI, FPI.
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INTRODUCTION

In some individuals (an estimated 20% - 30% of 
the general population) the arch simply develops in one 
foot (unilaterally) or both feet (bilaterally)1,2. There is 
a relationship between the structure of the foot and the 
biomechanics of the lower leg. The arch provides an 
elastic, springy connection between the forefoot and the 
hind foot.2 

In Pes planus, the head of the talus is displaced 
medially and distally from the navicular. As a result, the 
spring ligament and the tendon of the tibialis posterior 
muscle are stretched so much so that the individual with 
pesplanus loses the function of the medial longitudinal 
arch (MLA). Among these, the flexible flat foot can be 
corrected with well fitting arch supports.2

The medial wedges distributes the weight of the 
body over entire foot, cures flat foot and associated 
problems, provides optimum support and comfort, 
restores foot structure to a natural position. Along with 
the traditional medial wedge, a heel support medial 
wedge is a new type of orthosis, and no studies have 
been done on this to prove its effectiveness. Therefore 
this forms the basis for conducting the study to provide 

DOI Number: 10.5958/0973-5674.2016.00138.6 



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      154                 155     Indian Journal of Physiotherapy and Occupational Therapy.October-December 2016, Vol. 10, No. 4

evidence based practice for the new type of orthosis in 
flat foot and also to compare the effectiveness of 2 types 
of orthosis.

METHOD

An approval was taken from Institutional Ethical 
committee. The study design was a randomized clinical 
trial with sample size of twenty (20), which was 
calculated on the basis of past research and medical 
record statistics. Symptomatic flat feet subjects were 
screened based on the inclusion and exclusion criteria 
and subjects were requested to be a part of the study. 
Prior to the commencement of the procedure, written 
informed consent was taken from the subjects. The 
purpose of the study was explained following which 
demographic data was collected from the subjects. 
Assessment of Plantar Arch Index(PAI)3, Foot Posture 
Index(FPI)4 and  ANKLE  HIND  FOOT  AND  MID  
FOOT  SCALE(AHFS and AMFS)5 was done at  the  
beginning  (1ST  DAY)  and  at  the  end  (30TH  DAY)  of  
the  protocol,  so  as  to  find  the  significant  changes 
where the assessor was blinded to the treatment groups. 
Subjects were randomly allotted to two groups.

• Group A: Traditional Medial wedge. 

• Group B: Heel Support medial wedge.

Along with home advice for intrinsic muscle 
strengthening exercises, heel cord stretching, contrast 
bath therapy for one month.

Inclusion Criteria: 

• 1) Adult age group ( >18 years) of age with 
symptomatic flat feet.  

• 2) Individuals with score less than 1 (according 
to plantar arch index) and above score 0 (according to 
foot posture index).

• 3) Individuals willingness to participate in the 
study.

Exclusion Criteria:

Subjects with:

• Unstable Flat Foot.

• Degenerative Pathology or operated Ankle.

• Congenital Deformities of Foot.

 • Contractures of Foot and Leg.

• Asymptomatic Flat Feet Subjects.

PROCEDURE 

Step1: Foot Posture index and Plantar Arch index 
were measured in all the subjects.

Step 2: By using chit method, subjects were 
segregated into two groups i.e Group A and Group B

Step 3: Traditional Medial wedge support were 
provided to Group A & Heel Support medial wedge to 
Group B. 

Step 4: Ankle exercises were taught to the subjects.

Exercise protocol for Flat Feet6

The following exercises were followed: 
1) Intrinsic foot muscles exercises such as:
a) Toe clawing– toes of the foot are fully flexed (bent), 
hold and release that position, extend (open) them 
completely. Repeat 10– 15 repetitions 3 times/day.

b) Toe spreading– toes pulled away from each other.
2) Raising the inner border of the foot– rise the inner 
side of the foot slightly without turning the sole 
upwards. Keeping the toes yet to the ground, increase 
the height of the arch.3) Standing on outer border 
of the foot– hold for 10 seconds, relax and repeat.
4) Ankle rotations– move ankle in sitting in various 
directions. Then draw ‘O’ with the great toe. For 
right leg - clockwise, left leg– anti clockwise.
5) Fist the foot- make a fist with foot 
tightly, open relax and then repeat.
6) Pick up small logs- pick up different sizes 
of logs, releasing them and picking up again.
7) Toe flexion/extension– stand at the edge of the 
stairs with toes outside the stairs and do the movement.
8) Walk on a straight line– with eyes open.
9) Walk on a straight line– with eyes closed.
10) Walk on lateral border of the foot.
11) Strengthening of intrinsic muscles–
a) Heel walking– walk on the heels with the whole body 
weight.

b) Toe walking– strengthens the intrinsic muscles 
of the foot.

Followed by:
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Home advice for contrast bath therapy will be 
given. 

Step 5: The above protocol was followed for a 
period of one month along with the wedges 

Step 6: Assessment of outcome measures and 
plantar arches were performed again at the end of one 
month.

RESULTS

The result showed statistically significant 
changes in the outcome measures used, such as  PAI,  
FPI,  AHFS, AMFS  

Since all p values were more than 0.05, which 
means the pre and post test scores of various variables 
do not follow a normal distribution. Therefore, the non-
parametric tests were applied. SPSS software version 16 
software was used. Statistical measures such as mean, 
standard deviation and tests of significance such as 
Mann-Whitney U test, Wilcoxon matched paired test 
were used for the analysis of the data.

Within group comparison of Traditional Medial 
wedge (p=0.0051) & Heel Support medial wedge 
(p=0.0077) with respect to FPI scores at pre and post test 
by Wilcoxon matched paired test showed statistically 
significant result for both the groups. Also, between 
group comparison for  Traditional Medial wedge  & 
Heel Support medial wedge with respect to FPI scores 
at pre and post test by Mann-Whitney U test showed to 
be statistically significant with difference of p=0.0022. 
(Day1 p=0.0963, Day30 p=0.008)

Also, within group comparison of Traditional 
Medial wedge (p=0.0051) & Heel Support medial 
wedge (p=0.0745) with respect to PAI scores at pre 
and post test by Wilcoxon matched paired test showed 
statistically significant result for first group. The 
between group comparison for  Traditional Medial 
wedge & Heel Support medial wedge  with respect to 
PAI scores at pre and post test by Mann-Whitney U test 
showed no improvement with difference of p=0.2730. 
(Day1 p=0.7055, Day30 p=0.4274)

Similarly, within group comparison of Traditional 
Medial wedge (p=0.0051) & Heel Support medial wedge 
(p=0.0079) with respect to AHFS & AMFS scores 
at pre and post test by Wilcoxon matched paired test 
showed statistically significant results for both groups. 

The between group comparison for Traditional Medial 
wedge & Heel Support medial wedge  with respect to 
AHFS & AMFS scores at pre and post test by Mann-
Whitney U test showed improvement with difference of 
p=0.0233 (Day1 p=0.0091, Day30 p=0.4274)

DISCUSSION

The present clinical trial was aimed to find out 
the effectiveness of Heel Support medial wedge v/s 
Traditional Medial wedge among Flat feet individuals. 
Supervised exercise program, heel cord stretching and 
advice for contrast bath were common treatment given 
to both the groups.

In the present study the age, sex, BMI and duration 
of symptoms showed no statistical difference in both 
the groups which represents the homogeneity of the 
patients. The results from the statistical analysis of the 
present study support the alternate  hypothesis that there  
will  be  difference  in  the  effectiveness  of  silicone  
medial  arch  support over arch support with heel pad  
among  the  flat  feet  individuals7.

The adult acquired flat foot can be treated by 
nonsurgical interventions. Treatment  is  focused  on  
limiting  excessive  pronation  by  using  orthotic  
footwear/devices which includes  postural  correction,  
exercises  for  intrinsic  muscles  strengthening,  
stretching  of  heel  cord  and  pain  management by  
contrast  bath  therapy8. 

When a normal  individual  is  weight  bearing  the  
calcaneus  is  on  the  ground  and  generally  free  to  
move  around  longitudinal  axis  but  limited  in  its  
ability  to  move  around  a  coronal  axis  &  vertical  
axis  because  of  the  superimposed  body  weight.  
Consequently  the coupled  motions  that  contribute  
to  pronation / supination  cannot  be  accomplished  
exclusively  by  the calcaneus.  Although  the  weight  
bearing  calcaneus  will continue  to  contribute  the  
inversion/ eversion  component  of  sub  talar  motion,  
the  other  two  coupled  components  of sub  talar 
motion  (abduction/  adduction  &  dorsiflexion / plantar 
flexion)  will  be  accomplished  by  the movement of  
talus  (whereby  the head  of  the  talus  is used  as  the  
reference.

In  pesplanus  or  flat  foot  the  calcaneus  can  
be  observed  to  move  into  eversion  (or  valgus  
movement)  whereas  talar  adduction  and  plantar  
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flexion  are  reflected  in  a  lowering  of  the  medial  
longitudinal  arch  and  a  bulging  or  convexity  in  the  
plantar  medial  mid  foot.4

Exercise  program,  heel  cord  stretching  with  
contrast  bath  therapy  was  common  in  both  the  
groups. Contrast  bath  therapy  was  mainly  given  for  
pain  management  in  symptomatic  flat  foot  individuals. 
One  of  the  proposed  therapeutic  and  physiological  
effect  of  contrast  bath  therapy  is  reduction  of  
pain. Application  of  contrast  bath  therapy  after  the  
exercise  session  has  been proved  to  be  effective  in  
reducing  the  pain  intensity  in  symptomatic  flat  feet  
individuals. 

Previous studies support the use of contrast  bath  
therapy  on  pain & de layed-onset-muscle-soreness, 
where they found that Contrast therapy decreased pain 
intensity after exercise8. Similar results were in the 
present study after the application. 

In  this  study  Structured  exercise  program  along  
with  heel  cord  stretching  was  given  to  improve  
the  intrinsic  muscle  strength  and  improve  foot  
kinematics.

Various studies have been done to find the  
effect  of  foot  orthosis  and  to  assess  the  efficacy  
of  a  focused  non  operative  treatment  protocol. 
The  authors  concluded that  many  patients  can  be  
effectively  treated  non  operatively  with  an  orthosis  
and  structured  exercises.11 Hence on this basis, orthosis 
were taken into consideration for the present study and 
proved to be effective. 

This  study  shows  that  the Traditional Medial 
wedge is  more  effective  in  increasing  the  arch  
height,  weight  distribution,  foot  kinematics  and  pain  
reduction compared  to  the new  type  of  Heel Support 
medial wedge.  The  new  type  of  Heel Support medial 
wedge was  found  to  be  less  effective  as  it  was  not  

as  comfortable  as  the  medial  wedge  alone. It was  
interfering  with their  footwear  fitting and subjects 
found it cumbersome to wear them.

Another study proved  the incidence of flat  foot  
more among school  aged  children  than  in  females.  
Also  showed  that  incidence  of  flat  foot  decreases  
with  age.  It  conclusion  flat  footedness  as  one  of  the  
most  prevalent  foot  abnormalities  which  decreases  
with  age  and  has  male  preponderance.7 In  this  study  
the  flat  feet  individuals  were  of  mean  age  group   of  
22.50 in  Group  A and  23.80  in  Group  B10 .

The  medial  arch  support  helps in  pain  reduction  
by  distributing  weight  to  the  entire  foot. A study  
was  conducted  on  the  effect  of  insoles  on  foot  pain  
and  daily  activities.  67  participants  answered  the   
questionnaires  where  a  reduction  in  pain  severity  and  
pain  interference  was  shown and significant  effect  was  
revealed  only  in  women. The  authors  concluded  that  
the   Insole  reduces  pain  and  pain  interference  with  
daily  activities  for  women  with  foot  pain. Satisfaction  
with  the  insoles  is  not  a  predictor  of  actual  insole  
use.  The effect of insoles on activity performance needs 
further study.12

According  to  the  outcome  measures  of  this  
study  the  Traditional Medial wedge is  more  effective  
than  the  new  type  of  Heel Support medial wedge 
(as  per  the  three  parameters  of  PAI,  FPI  and  
AMFS & AHFS). Out of the three parameters taken in 
consideration, FPI and PAI showed more effectiveness 
in improving the medial arch and reduction of pain on 
use of Traditional Silicone Medial wedge i.e in group A.  
Group  B  subjects  did  not  find  any  difference  in  the  
pain  reduction  as the new  type  of  Heel Support medial 
wedge was  uncomfortable  and  increased  the  pain.  The  
Heel Support was  interfering  with  the  shoe  fitting  and  
caused  their  heel  to  be in  raised  position.  Therefore 
subjects found it difficult to wear it continuously. 

Table 1: Within group comparison by Wilcoxon matched pairs test

Groups Time Mean Mean Diff. % of 
change Z-value p-value

Foot 
posture 
index

 Group A Day 1 9.00±1.25

3.90±0.88 43.33 2.8031 0.0051*Day 30 5.10±0.88

 Group B
Day 1 9.90±0.57

2.00±1.05 20.20 2.6652 0.0077*
Day 30 7.90±1.45
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Figure 1.

• On  the  left- silicone  medial  arch  support

• On  the  right-  arch  support  with  heel pad

Plantar 
arch 
index

 Group A Day 1 0.74±0.10
-0.03±0.01 -3.92 2.8031 0.0051

Day 30 0.77±0.09

 Group B
Day 1 0.76±0.18

-0.01±0.04 -1.72 1.7838 0.0745
Day 30 0.77±0.14

AHFS & 
AMFS

 Group A Day 1 145.40±16.14
-15.30±9.79 -10.52 2.8031 0.0051*

Day 30 160.70±12.53

 Group B
Day 1 125.10±10.84

-30.50±18.23 -24.38 2.6656 0.0079*
Day 30 155.60±12.62

Table 2: Between group comparison by Mann-Whitney U test

Variable Group Mean Sum of 
ranks Z-value U-value p-value

Foot 
posture 
index

Day 1 Group A 9.00±1.25 83.00
28.00 -1.6630 0.0963

Group B 9.90±0.57 127.00

Day 30
Group A 5.10±0.88 60.50

5.50 -3.3639 0.0008*
Group B 7.90±1.45 149.50

Plantar 
arch 
index

Day 1 Group A 0.74±0.10 110.00
45.00 -0.3780 0.7055

Group B 0.76±0.18 100.00

Day 30
Group A 0.77±0.09 115.50

39.50 -0.7937 0.4274
Group B 0.77±0.14 94.50

AHFS & 
AMFS

Day 1 Group A 145.40±16.04 139.50
15.50 -2.6080 0.0091*

Group B 125.10±10.84 70.50

Day 30
Group A 160.70±12.53 115.50

39.50 -0.7937 0.4274
Group B 155.60±12.62 94.50

Figure 1.

Cont... Table 1: Within group comparison by Wilcoxon matched pairs test

Figure 2. A typical Pes Planus foot (Posterior  view)

CONCLUSION 

Traditional Medial wedge is more effective in 
treating symptomatic flat feet individuals than Heel 
Support medial wedge
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ABSTRACT 

Background- Studies have shown that  80% of children with developmental delay due to CP have 
accompanying oral-motor dysfunction(1). Little attention is paid towards feeding problems though it is a 
major cause of distress for their caregivers, specially the mothers. 

Aim- The Aim of this study was to evaluate the impact of Occupational Therapy( OT)  Intervention for 
OMD in the child with Cerebral Palsy (CP) and to assess and compare it to  the changes in the occupational 
goals and quality of life of these mothers due to the introduction of the intervention program. 

Method- Children  with CP (n=30) , aged between 6 months to 4 years and their mothers who reported 
of feeding issues, were selected. Each child was assessed on ORAL MOTOR DYSFUNCTION (OMD) 
SCALE, to assess the level of their functioning and decide the intervention. After a month of conventional 
therapeutic intervention, the children were reassessed to establish a baseline. Their mothers were assessed 
on WHOQOL- Bref and COPM to obtain pre-intervention data. After 3 months of OT intervention and 
feeding session, the children and their mothers were reassessed on the respective scales to obtain the post-
intervention scores.

Results- The comparison of the data obtained from OMD Scale between the initial evaluation and the 
baseline pre-intervention stage  showed  that there was significant change only in the domain of oral motor 
responses (Z = -3.071 p=.002,n=30) whereas after the intervention all the domains showed statistically 
significant changes (p = .01). Wilcoxon’s comparison for WHOQOL-Bref score revealed a statistically 
significant result (p=.01, Z= -4.785). The comparison of performance score and satisfaction score on COPM 
revealed a statistical correlation at p=.01 level (Z (p2 – p1) = -4.440 and Z (S2 – S1) = -4.685). Spearman’s 2- 
tailed correlation for WHOQOL- Bref and OMD scale was in statistically insignificant. On the other hand, 
CIS(Change In Satisfaction) score on COPM and OMD score were significantly correlated (rho= .393, 
p=.032, n=30) but CIP (Change in Performance) score and OMD score showed a clinically non- significant 
yet negative correlation (rho= -.262, p=.162, n=30). 

Conclusion and comment- This study provided a scientific support for use of OT intervention in oral motor 
dysfunction in CP.  Knowledge of feeding techniques helps the mother to care the child better. Minimal 
enhancement in the child’s feeding ability increases the satisfaction level of the mother but did not prevent 
guilt and anxiety about perception of self-efficacy  and  calls for psycho-social support.

Keywords- Oral Motor Dysfunction, CP, WHOQOL-Bref, COPM, Occupational therapy Intervention.

INTRODUCTION

Global figures state that 2-3 in every 1000 children is 
born with CP (Stanley et al., 2000). Feeding difficulties 
occur in up to 80% of children with developmental 

delays or chronic disease (1). Around one third of them 
have severe eating and drinking difficulty leading to 
undernourishment. Medical. Oral, sensory-motor or 
behavioral factors lead to poor  oral motor skills , speech 
delay, drooling and poor functional motor skills.(!) 

DOI Number: 10.5958/0973-5674.2016.00139.8 
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Clinical observations includes grimacing ,food 
refusal, drooling, chewing, sucking and swallowing 
difficulty, coughing, gagging & vomiting, prolonged 
mealtimes, poor weight gain and ultimately failure to 
thrive.

Researches on feeding difficulty in children with 
CP have identified it  as a major factor associated with 
both growth failure and nutritional deficits (Shapiro et 
al., 1986, Gisel and Patrick, 1988; Th; Stallings et al., 
1993a, 1993b, 1996; Dhal et al., 1996) and have been 
cited as one of the most powerful prognostic factors 
for survival (Eyman et al., 1990 cited in Sullivan and 
Rosenboom, 1996; Strauss et al., 1998; Reddihough et 
al., 2001)(2).  Indian mother plays the central and crucial 
role of nourishing and rearing the child on one hand 
and taking care of all other family members and the 
household work on the other. As per study conducted 
in Mumbai mothers of children with CP reported more 
incidents of depression.(3) Incomplete knowledge about 
feeding their child becomes an embarrassment for the 
parents in social gatherings. Limited work has been done 
on the impact of an intensive interdisciplinary approach 
on caregiver stress, as well as on child outcome 
variables. 

An Occupational therapist  has an expertise in 
feeding, eating, and swallowing performance of 
individuals across the life span (AOTA, 2002).(4) This 
study explores the impact of Occupational Therapy 
(OT) intervention for feeding in children with CP and its 
relation to the mother’s occupational goals and quality 
of life.(5)

METHODOLOGY AND MATERIAL 
REQUIRED

1. Research Hypothesis

Alternate hypothesis 

[h] 1 =   Occupational therapy intervention for oral- 
motor dysfunction has an impact on the occupational 
goals and quality of life of mothers of children with 
cerebral palsy.  

Null hypothesis -    

[h] 0 = There is no correlation between the 
occupational therapy    intervention for oral-motor 
dysfunction and the occupational goals and quality of 
life of the mothers of children with cerebral palsy

2. Selection criteria 

The selection criteria for the study were as follows:

Inclusion criteria: Children with CP (6 months – 4 
years) with their mothers who -  

• Reported with oral-motor issues.

•  Were local residents and confirmed to 
participate in the study.

• Could sit comfortably in a seating device if 
required.

•   Assured of carrying out the treatment protocol, 
diligently, as explained by the therapist.

Exclusion Criteria: 

• CP child with feeding issues due to congenital 
structural anomaly of oral-motor structures.

• Mothers who failed to follow either the 
instructions or the protocol after two consecutive follow 
up sessions. 

3. Material required

OMD Scale- Oral Motor Dysfunction scale 
(OMD) scale is an independently developed scale for 
determining feeding difficulty in children. This scale 
provides a total score of 5 domains i.e. Oral Motor 
Reflexes (OMR), Postural Control (POT), Type Of 
Feeding (TOF), Functional Motor Skills (FMS) and Oral 
Sensitivity (OS). Each domain is scored on an ordinal 
scale of 2(Present), 1 (Absent) and 0 (Not Applicable). A 
pilot study was conducted on a sample population of 10 
children who were taken up randomly. The values from 
the study were tested on multiple statistical measures to 
establish its readiness for research use       (Cohen’s K= 
.792, I.C.C = .036 p<.001, Chronbach’s α = >.85.) 

COPM- Canadian Occupational Performance 
Measure measures self-perception of occupational 
performance. This measure identifies areas of difficulty 
in self-care, productivity, and leisure. The scores derived 
from this assessment were mean scores and change 
scores between assessment and reassessment i.e. Change 
in performance (CIP) and Change in satisfaction (CIS).

WHOQOL-Bref form- World Health 
Organization Quality Of Life- BREF - The 
WHOQOL-BREF, U.S version is  an abbreviated 26 
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item version of the WHOQOL-100The maximum score 
for WHOQOL-BREF is 130 and minimum score is 26. 
For this study domain scores were used

STUDY PROCEDURE

30 CP children and their mothers who fulfilled the 
inclusion criteria were selected. Informed consent was 
obtained. The selected children were evaluated on OMD 
Assessment Scale.  The child was allowed to follow the 
regular therapy for one month time. Later the child was 
re-evaluated on OMD Assessment Scale and the mothers 
were evaluated on COPM and WHOQOL-BREF for 
the first time. The mothers independently identified 
the occupational areas on the COPM.  Following this, 
individualized intervention sessions of 25 to 30 minutes 
commenced, which was carried out in the presence of 
the mother, once a week for 3 months. Feeding sessions 
were taken up and therapy was provided. The OT 
intervention consisted of special techniques used for 
improving oromotor skill, positioning while feeding and 
adaptations in seating device, food texture modification 
and use of adapted utensils. At the end of three months 
the child and mother were reassessed. 

STATISTICAL FINDINGS

From table 1 and graphs 1 and 2 , it can be seen 
that the sample population for the study was  normaly 
distributed. The mean age was 2 years and 4 months. 

Comparison study

OMD Scale

From table 1, it can be seen that at the baseline pre-
intervention phase, mean score in the domain of oral 
motor reflexes showed maximum change. 

At the post-intervention stage domain of postural 
control, functional motor skills and oral sensitivity 
showed maximum difference followed by domains of 
oral motor reflexes, type of feeding. It shows that, with 
the help of intervention for 3 months, 57 % of the total 
sample showed significant improvement.  Most of the 
cases reached successfully, ahead of the 75th percentile 
of the score. 

 In the domain of postural control, at the initial 
evaluation, 9 cases had a score of 5, other children 
scored between 6 and 9 (i.e. above the 50th percentile). 6 
cases showed minimal improvement before intervention. 

At the end of the intervention it was seen that more than 
95 % of the cases showed increase in score of postural 
control. 18 cases achieved a score between 8 and 9 (i.e. 
above the 90th percentile).

The domain of type of feeding showed huge 
difference in ability to feed before the intervention to 
completion of the protocol. The highest score at the 
initial stage was 7 which were obtained by 2 cases. But 
after the completion of the intervention, the maximum 
score recorded was 9 which were achieved by 6 cases 
which accounts to 20 % of the total sample. 

In the functional motor skill domain the lowest score 
recorded after the completion of 3 months of intervention 
was 16. The highest score attained was 22. Hence the 
effectiveness of the occupational therapy can clearly be 
seen. The maximum change seen post-intervention stage 
was of 9 scores which was achieved by case 15 who did 
not show any change in the status prior to the feeding 
intervention. Majority of the cases had an increase of 
score of 5-6. 4 cases had an increase of 7. Therefore, it 
can be concluded that OT specific therapy improves the 
functional motor skills necessary for feeding. 

In the oral sensitivity domain; it was found that all 
except one patient showed hyposensitivity initially. This 
was case number 17, who  did not have oral sensitivity 
issues. The drastic change seen in the sensitivity status 
of the children following the intervention can be 
appreciated by referring the table. One child did not 
show improvement in the sensitivity issue, reflected also 
by the low score in the type of feeding domain.

WHOQOL- Bref Form

From table 1, it is seen that the mean score for 
WHOQOL- BREF prior to the intervention process was 
83.96 with the lowest score of 68 and highest score of 
108. There were 13 mothers who scored above 84.  After 
3 months of intervention the mean score was found to be 
98.10 with the lowest score being 91 and highest score 
being 118. It shows that the quality of life had changed 
with the course of the intervention.

COPM

For the performance score, the maximum value 
obtained can be 10. At the pre-intervention level, it was 
seen that the minimum score and the maximum score 
were 3.6 and 9.8 respectively. After completion of 3 
months of occupational therapy intervention, the lowest 
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score moved to 5.8The maximum improvement seen 
was of 3.2. The satisfaction score at the pre-intervention 
stage had minimum score of 4.2 whereas the maximum 
score recorded was9.8. Both the scores improved post- 
intervention.  The CIP and CIS scores can be analyzed 
from table 1.

CORRELATION STUDY

There was no significant correlation found between 
the change in the OMD score and score obtained from 
WHOQOL-BREF. It was also seen that there was a 
positive correlation (two tailed) between the change in 
satisfaction score and the change in the score on OMD 
scale at .05 level (spearman’s rho= .393, p=.032). It 
was also found that a non-significant but a negative 
correlation was obtained between the change in OMD 
score and CIP score from COPM.

DISCUSSION

The scale used for assessing the oral motor 
dysfunction can be used for proactive detection of OMD 
and it’s primary cause in children >6 months. The scale 
can be administered using child’s everyday food and 
utensils. The scoring is sensitive and does not change 
with change in context. 

A diligent mother who shows active participation 
in the intervention process of the child brings a positive 
change in the child’s health and feeding ability. It 
was seen that rooting and sucking yield to therapeutic 
intervention than others. It is known that children 
with postural control have difficulty in feeding. It 
was seen that training the mother for proper feeding 
position, the child’s ability to bite and swallow showed 
immediate improvement.(6)   Child’s Sensory integration 
dysfunction and poor posture, affected maternal feeding. 
Introduction of proper feeding position, modified utensil, 
texture modification and specific manual guidance 
improved feeding.(7,8,9) 

The core concept during the intervention program 
was specificity and wise selection of strategies through a 
systematic approach. 

Some findings may be translated to regular practice 
to improve overall mealtime participation. Nosey cups 
and cut-out cups were suggested to mothers as means 

of adaptations. Mothers preferred using nosey cups over 
cut-out cup. Children fed better on Indian food like dal-
rice or rava kheer with help of smaller spoons and took 
more quantity. Some mothers tried using small quantity 
of water during eating to facilitate swallowing. It also 
helped to clear the mouth and the esophagus of the 
pouched food. Mothers were suggested to use alternate 
taste combinations of sweet with spicy and sour with 
salty to increase the acceptance in the mouth. 

Improvement in the child’s feeding ability provided 
a boost to mother’s satisfaction. But, with an enhanced 
ability to feed, the mother’s additional responsibility 
compromised on her daily routine. Parents tend to under-
estimate the severity of dysphagia due to habituation and 
low expectation of feeding performance. Application 
of OT intervention produced positive changes which 
reduced self-efficacy and an urge to learn the skills for 
daily use.

If the mother has a healthy support system for her 
daily chores, rearing a child with disability may become 
easy. Intervention should encompass both the mother 
and the child as change in one may affects the life of the 
other. (10)

Positive attitude of the parents towards their child 
and willingness to learn the skill of feeding and provide 
nutrition to the child wrapped in unconditional love.(11) 

Abbreviations for the table- 

OMDTOT- Oral motor dysfunction total score

OMRTOR- Oral motor reflexes total score

POTTOT- Posture total score

TOFTOT- Type of feeding total score

FMSTOT- Functional motor skills total score

OSTOT-  Oral sensitivity total score

WHOQOL- Bref- World Health organization 
Quality of Life- Bref form

COPM- Canadian Occupational Performance 
Measure
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Table- 1- Summary of the statistical analysis 

Shapiro-Wilk’s test of normality

Sex
Statistic Df                                                                              Sig.

TOTOMD                      f .877 15 .043

M .987 15 .956

ORAL MOTOR DYSFUNCTION for N=30 DOMAINS

Initial Evaluation

         
Mean
SD

OMRTOT1 POTTOT 1 TOFTOT 1 FMSTOT 1 OSTOT 1

12.9333

1.99885

6.4333

1.25075

4.5000

1.47975

14.3667

2.55266

2.9667

.18257

Baseline Pre-intervention 

            
Mean
SD

OMRTOT2 POTTOT 2 TOFTOT 2 FMSTOT 2 OSTOT 2

13.4000

1.88643

6.7000

1.44198

4.7333

1.48401

14.5333

2.50149

2.9000

.30513

Post-intervention

             
Mean
SD

OMRTOT3 POTTOT 3 TOFTOT 3 FMSTOT 3 OSTOT 3

14.6667

1.12444

9.1333
.89955

6.5333
1.45586

19.2000
1.90100

2.0667
.25371

WHOQOL- BREF

WHOQOL-BREF-1 WHOQOL-BREF-2

MEAN 
 S.D

83.96 
9.90

98.10 
6.70

LOW SCORE 
FREQUENCY

68
1

91
2

HIGH SCORE
FREQUENCY

108
1

118
1

COPM

CHANGE IN PERFORMANCE (CIP) CHANGE IN SATISFACTION (CIS)

MEAN
SD

1.05
.881

2.31
1.20

LOWEST SCORE
FREQUENCY

-1.00
1

-.34
1

HIGHEST SCORE
FREQUENCY

3.20
1

5.00
`1
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CONCLUSION

Occupational therapy intervention has a positive 
effect on the oral motor abilities of children with Cerebral 
Palsy. Knowledge of scientific feeding techniques helps 
the mother to care the child better but does not prevent 
guilt and anxiety about perception of self-performance 
and calls for additional care and psycho-social support. 
Minimal enhancement in the child’s feeding ability 
increases the satisfaction level of the mother. This can 
be a source of encouragement for her to create a healthy 
mother-child bond. The positive progression in the 
feeding ability of the child is subdued due to presence 
of other stressors in the mother’s life and thereby has a 
little influence on her quality of life. 
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ABSTRACT

A major problem with cerebral palsy children in India is that they lag behind in daily functional life activities 
that limits their participation in performance related physical fitness and limits them in achieving their 
greatest potential in functional status. The aim of the study is to find weather the fitness components are 
related to the functional status in Indian children with spastic cerebral palsy

Method Thirty spastic cerebral palsy (CP) children participated in the study (12 males, 18 females SD Mean 
age 9yr, SD +/- 1.9, age range 6-12yr). All the participants performed the following physical fitness tests 
10m shuttle run test, short-term muscle power test, 5x10m sprint- test , five repetition sit-to-stand test, BMI 
(kg/m2), and functional status was measured by the total score of  WeeFIM being 126 using all the domain 
of self-care, chair transfer, cognition. 

Results. There was no relation between BMI, Aerobic capacity and WeeFIM. There is low to moderate 
correlation  of (r = 0.363, P < 0.05) between five repetition sit to stand test, 10x5m shuttle run  (r =0.457, P 
< 0.05) and WeeFIM but there is high correlation of (r =0.799, P< 0.05) between short term muscle power 
and WeeFIM.

Conclusion: The results found in present study may help in the implementing of exercise guidance 
interventions in order to enhance and maximize functional status in children with CP. 

Keywords: Cerebral palsy, WeeFIM, Physical fitness.

INTRODUCTION & BACKGROUND

Cerebral palsy (CP) is group of disorders including 
poor aerobic capacity, anaerobic muscle power, 
muscle strength and agility which limits the functional 
levels and ability to perform tasks in these children1, 2. 
Recent studies on rehabilitation of cp instructed for an
alysis And implementation of an early rehabilitation to 
extend practicality in their daily activities3. 

WeeFIM is one of the amongst the common 
measuring scale used for the assessment of daily living 
activities of children4 ,5. In shuttle run test children can 
run/walk faster to its maximum capacity then speed 
preset where as in treadmill the children has to walk on 
the externally paced speed6 . Verschuren O,  year 2007 
suggests that10x 5-meter sprint test  and Muscle  power 
sprint test  both the test are valid and reliable for children 
with spastic cerebral palsy who are classified in GMFCS 

level I and II7,8. Tze-Hsuan Wang, year 2011 states that 
five-repetition sit-to-stand test is good and reliable for 
determining functional muscle strength of lower limb 
for children with spastic cerebral palsy9. Author in 2009 
states that overweight/obese children are at higher risk 
of becoming obese adult so measuring BMI is a great 
concern if fitness components are determined10. Desiree 
B et al, 2005; suggested that energy cost of walking 
in children with CP was strongly related to physical 
activity level performed in daily life11.  Author in 2002 
states that WeeFIM has been validated for the use as 
an outcome measure for rehabilitation of disability in 
children. Environmental factor and different cultural 
practices affects the score of WeeFIM12 .There is 
scientific evidence that children and adult with low 
physical activity and fitness levels  and high body fat 
level are more prone to secondary conditions and display 
additional risk factor for cardiovascular disease13,14,15.
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The aim of this study is to find in India weather the 
fitness components are related to functional status in 
children with spastic cerebral palsy. The classification 
systems are meant to discriminate and categorize rather 
than “assess”. The Gross Motor Function Classification 
System (GMFCS) classifies the child’s movement 
ability16.

METHODOLOGY  

Thirty spastic CP children participated in the study 
including 18 males and 12 females (aged between 6 to 12 
yrs, 9 yrs +/- 1.9mths) from schools of special education 
in Delhi NCR (Delhi society for the welfare of special 
children and Mata bhagwati chadha niketan ). All the 
participants’ guardian gave written informed consents. 
Inclusion criteria were of age between 6-12years. Table 
1 show the gross motor function classification level of 
participants.

Diagnosed with spastic Diplegic CP who comes 
under the Gross motor function classification system 
level I and II.  .Participants were able to follow the 
commands and can stand up from the chair. Participants 
who had severe pain, deformity or had any neurosurgery 
/ orthopedic surgery or botulium injections within six 
months or before the study were excluded. The various 
physical fitness tests were performed within three weeks 
by experienced physical therapists of special school and 
they were blinded from the study and measurements 
were recorded for the further correlation with functional 
status (WeeFIM) scale 

Table 1 Characteristic of Participants (n=30)

Mean age, yr:mth(SD) 9, (1.9)

Males: Females 18:12

GMFCS level I 18

GMFCS level II 12

Measurements

Agility 

Agility was measured by 10×5m sprint test. This 
test has high validity and reliability of 0.97 for cerebral 
palsy children of GMFCS level I and II. 10×5m sprint 
is a continuous running test in which participants has 
to make nine fast run after finishing every 5m. At the 
10th run the child has to cross the end line. The time was 
recorded and used for analysis8.

Short term-muscle power

Short term-muscle power was measured Muscle 
power sprint test using the mean of power (watts). This 
test has the reliability of (r= 0.903). In this test children 
were instructed to make fast six run to complete 15m and 
10 sec rest was allowed in between each run completion 
.mean of power output was analyzed by average of time 
recorded and body weight7, 8.

Aerobic capacity

Aerobic capacity was measured by 10m shuttle run 
test performed on treadmill. This test has the reliability 
of (r= 0.96). In this test child has to run at the speed 
of 5km/hr of GMFCS level I and speed of 2km/hr of 
GMFCS level II with increase in speed 0.25km/hr 
after every minute. Time was recorded and used for 
analysis6,8.

Functional muscle strength

Functional muscle strength was measured by 
five repetition sit-to-stand test .It has good validity 
and reliability of(r= 0.95) for cerebral palsy children 
between 6-12years.Children were asked to complete 
five consecutive sit-to-stand-to sit as quickly as possible 
and the time was recorded .This test was performed 3 
times and average was taken17.

Body mass index

BMI was calculated by weight in kilograms and 
divided by square of height in meters. Participants 
weight and height was calculated .each child was 
weighted nearest 100g on electronic scales. Height was 
measured to the nearest 0.5 using stadiometer10.

WeeFIM

WeeFIM is a 7-level ordinal standard tool to 
measure the functional independence in children age 6 
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months to 21 year old. WeeFIM has three domain (self-
care, mobility and cognition) and total 18 items23.     

STATISTICAL ANALYSIS

We did analysis of data Statistics on IBM SPSS 
version 20.0 Software. The data has been checked for 

Table: 2 Descriptive Statistics of fitness measure and functional status

Descriptive Statistics of the patients baseline values

components N Range Mean Std. Deviation

BMI 30 12.39 20.1280 3.28848

GMFCS 30 1.00 1.3667 .49013

FTSTST 30 12.00 11.0110 2.96050

TENMSR 30 14.50 32.5700 2.99285

TENXFMS 30 11.00 44.6000 3.17968

MPST 30 33.00 112.3357 10.15608

WeeFIM 30 38.00 113.7333 9.19495

AGE 30 6.00 9.0667 1.98152

GENDER 30 1.00 1.4000 .49827

Valid N (list wise) 30

the norm-laity by Kolmogorov Smirnov test. The K-S 
test showed the distribution of all the dimensions was 
not considerably different from the normal distribution. 
A Pearson’s correlation test was applied to assess the 
relationship between BMI, Aerobic capacity, functional 
muscle strength, agility and WeeFIM components .

RESULT 

The descriptive statistics for fitness components are 
shown in table 2. Table 3 shows low correlation between 
10M shuttle run test and WeeFIM and low to moderate 
correlation between five repetitions sit to stand test, 
10x5m sprint and WeeFIM but there is high correlation, 
between short term muscle power and WeeFIM. There 
is little correlation between BMI, Agility and mobility, 

cognition. There is moderate correlation between 
Aerobic capacity and self-care, cognition. There is low 
correlation between MPS-test and mobility , cognition 
.Figure 1 shows the correlation between BMI, Five 
repetition sit to stand test and WeeFIM . Figure 2 shows 
the correlation between10m shuttle run test, MPS-test 
and WeeFIM. Figure 3 shows the correlation between 
agility and WeeFIM. 

Table 3: Partial Correlation between functional status and fitness measures (VD1-self-care,VD2 
mobility,VD3 cognition).

Pearson  correlation  between functional status and fitness measures   
Fitness components WeeFIM VD1 VD2 VD3

Body mass index (kg/m2)
Pearson Correlation -.324 -.130 .104 .025
Sig. (2-tailed) .080 .495 .586 .895

Functional muscle strength (Five 
repetition sit to stand test)

Pearson Correlation .363* .130 .333 .208
Sig. (2-tailed) .049 .495 .072 .270

Aerobic capacity (10m Shuttle Run 
test) 

Pearson Correlation .209 .533** .414* .662**

Sig. (2-tailed) .268 .002 .023 .000

Agility (10x5m sprint test)
Pearson Correlation .457* .168 .023 .027
Sig. (2-tailed) .011 .375 .903 .888

Short-term Muscle Power (MPS- test)
Pearson Correlation .799** .113 .200 .228
Sig. (2-tailed) .000 .553 .289 .227

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).
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a                                                                                               b

Figure:1 scatter plot graph  showing the relation-ship between (a)  BMI (b)ive repition sit to stand test and WeeFIM.

c.                                                                                                                        d.

Figure 2 : A Scatter plot graph  showing the relation-ship between (c) short term muscle power (d) Aerobic capacity and 
WeeFIM

Figure 3 : A scatter plot graph  showing the relation-ship 
between agility( 10x 5m shuttle run) and WeeFIM. 

DISCUSSION

The aim of the study was to deter-mine whether 
there is a relation-ship between fitness majors (Agility, 
Short -term muscle power, aerobic capacity, Functional 

muscle strength) and functional status in CP children. 
According to the result in India there is moderate to 
high correlation in some of the fitness component 
with functional capacity. In the current study, it was 
found low to moderate correlation between functional 
status and five repetition sit -to- stand test. Wang et.al., 
(2011) demonstrated that five repetition sit -to- stand 
test is correlated with strength of primary extensors of 
lower extremity and extensors strength of trunk , Hip 
abductors, Hip flexors, Knee flexors and Ankle dorsi-
flexors. During extensors  phase of sit -to- stand, the 
extensors of the trunk muscle works concentrically 
to make longer the trunk to attain an upright standing 
pose.

Maria et.al. Suggested that changes in endurance, 
strength, gross motor abilities and functional and   self 
perception might have been because of partaking in the 
physical and fitness class, physical therapy intervention 
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maturation, learning effect due to repetition of effect 
measures or else a grouping of all the factors. Many 
researchers describe an exercises program for children 
with CP.17 In this study there is very little correlation 
between aerobic capacity and WeeFIM .It is because 
aerobic capacity measured by 10m shuttle run test is 
taken in minutes and the target HR is 180 bpm. And the 
GMFCS level I and II had a major difference18.

There is no correlation between BMI and WeeFIM. 
Olaf verschuren et al 2007 in their study they also 
found no correlation between BMI and gross motor 
capacity .Carol Rees parrish et al, 2011 stated that in 
CP individuals the distribution of muscle mass and body 
fat does not reflects  the actual  weight so  appropriate 
weight for height is not useful for calculating body mass 
index.

There are major changes in body composition and 
proportion when compared with under-nourished CP 
children and normal developing peers19-21.

There is high correlation between MPS-test (10 x 
15M) and WeeFIM. The reason behind this may be the 
children are getting resting time between each lap of 
completion (15m). So it can be used for training purpose 
in the field or corridor easy to administer. During the 
performance the children enjoyed as there was there 
was the competitive environment.  There is moderate 
correlation between Agility and WeeFIM.  Agility is 
termed as routine. A low maximal aerobic power will 
result from a low maximal stroke volume22, 23.

Law et al recognized many child factors that have 
an effect on participation, together with the high level 
of physical perform are related to magnified intensity 
of participation24.

Further research is needed in this area to be able 
to provide information and determine the correlation 
between functional status and physical fitness level in 
CP children in which adolescent can be included for 
the future study. Various physical fitness components 
can be used as intervention purpose in the school so 
it can improve the functional muscle strength, aerobic 
capacity, agility and endurance in growing children that 
can improve the functional level in adolescent and can 
provide good quality of life. 

CONCLUSION

 The present study shows  there is high correlations 

between WeeFIM and Short term muscle power 
measured by muscle power sprint test  and moderate 
correlation between WeeFIM and   Agility (performance 
related fitness) measured by 10X 5m sprint test  for these 
individuals. The results found in present study may help 
in the implementing of exercise guidance interventions 
in order to enhance and maximize functional status in 
children with CP. This, in turn, will help to enhance 
good quality of life and maintain the motor abilities of 
daily living.
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ABSTRACT

Bone is a reservoir of calcium, calcium en masse being required to make and maintain the skeleton.  To be 
an effective reservoir for the maintenance of normal blood calcium, calcium must be able to be incorporated 
into, and liberated from, bone on short notice. Bone turnover is a coupled process of bone formation and 
bone resorption (break down). Skeletal mass in the human reaches a peak at about age 30. Bone formation 
is mediated by Osteoblasts and bone resorption is mediated by Osteoclasts. When the coupled process 
of bone turnover (formation and resorption) is shifted in favor of resorption, there is relative or net bone 
loss. This occurs in a variety of conditions like aging, menopause in women, glucocorticoid therapy, 
hyperparathyroidism, defects in organ physiology (gastro intestinal system, renal system, bone) and other 
cause like medications, genes, comorbid conditions, etc. Effects of exercise on skeletal system include 
increased synovial fluid production, increased joint range of movement, increased bone density and stronger 
ligaments.
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INTRODUCTION

The World Health Organization reports that lack 
of physical activity is a major underlying cause of 
death, disease, and disability and attributes.1 There 
is considerable evidence that strongly links physical 
inactivity to the increasing prevalence of osteoporosis.2 

It is increasingly accepted that the roots of adult 
osteoporosis are cultivated in childhood, and the World 
Health Organization agrees that the debate around non 
communicable diseases must be redirected toward 
prevention.1, 3 4, 5

 Osteoporosis, falls and related fragility fractures 
represent a serious and global public health problem that 
is projected to increase as our population ages.6,7 Currently, 
it is estimated that 30%-50% of women and 15%-30% of 
men will suffer an osteoporotic fracture in their lifetime8 
From a biomechanical perspective, fractures represent a 
structural failure of the bone whereby the loads applied to 
the bone exceed its strength.9 

Bone strength depends on a number of interrelated 
factors, including the amount of bone tissue (size and 
mass), the structure of bone (spatial distribution, shape and 
micro architecture) and the intrinsic properties of the bone 
material (porosity, matrix mineralization, collagen traits 
and micro damage).9,10

The common diseases affecting bone health are 
Osteoporosis, Rickets in children & Osteomalacia in adults 
& Hyperparathyroidism. According to definition given by 
World Health Organization, osteoporosis is a condition 
characterized by low bone mass and compromised micro- 
architectural integrity leading to bone fragility and a 
consequent increase in fracture risk. Rickets is a disease 
of growing skeleton characterised by failure of normal 
mineralisation, seen prominently at growth plates, resulting 
in softening of bones & development of deformities. 

Inadequate and delayed mineralization of osteoid in 
mature compact and spongy bone will lead to osteomalacia. 
Hyperparathyroidism can be of two types. In primary 
hyperparathyroidism cause is unknown but thought to 
be familial and characterized by excessive secretion of 
parathyroid hormone. In secondary hyperparathyroidism, 
cause is usually due to disease state such as renal failure 
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which causes decrease in ionized serum calcium levels.11

The main function of the skeleton is to support muscles 
to allow posture and movement in the space. Architectural 
properties of the skeleton, including size and shape, are 
adapted to this function: in any species and at any age, 
every single bone is rigid proportionally to its habitual 
loads, without being too massive. A well adapted bone 
allows movement with a low probability to break during 
conditions of habitual use. Because exercise mainly 
acts through changes in the mechanical environment 
of the skeleton, it elicits physiologic responses in bone 
architecture whose knowledge is essential to understand 
the responsiveness of the osteoporotic patients to exercise, 
and to prescribe the right exercise program for every single 
patient. Habitual loads to bone derive essentially from 
gravity and, more importantly, muscle contraction (during 
heavy exercise the latter delivers up to 10 times the gravity 
force). In general, the resistance of a given structure is 
determined by property, amount, and spatial distribution of 
its constituent material.12

METHODOLOGY

The articles were taken from Osteoporosis International 
Journal, Cancer nursing Journal, Bone Journal, Nutrition 
review, Pakistan Journal of medical science, Journal of 
Family & Community Medicine & British Journal of 
Sports Medicine. These articles were taken with reference 
to assess role of weight bearing exercise on bone health.   

 DISCUSSION

In 2016, Kim SH et al.13 conducted a pilot randomized 
controlled trial to find out the effect on bone outcomes 
of adding exercise to supplements for osteopenic breast 
cancer survivors. 43 women were randomly assigned to 
the 6-month combined home-based exercise and calcium 
and vitamin D supplements intervention (n=23) compared 
with calcium and vitamin D supplements alone (n = 20). 
The study concluded that a home-based exercise program 
for bone health among osteopenic breast cancer survivors 
is feasible and safe. There was no significant additive effect 
of exercise on bone outcomes under the conditions studied, 
however, suggesting the need for a larger trial. 

In 2015, Zhao R et al.14 conducted a meta-analysis 
to find out the effects of differing resistance training 
modes on the preservation of bone mineral density in 
postmenopausal women. An electronic database search 
was conducted in PubMed, EMBASE, SPORTDiscus, 

Web of Science, and ProQuest up to March 1, 2014 for the 
influence of resistance exercise on bone mineral density 
in postmenopausal women. The study concluded that 
combined resistance exercise protocols appear effective 
in preserving femoral neck and lumbar spine bone mineral 
density in postmenopausal women, whereas resistance-
alone protocols only produced a non-significant positive 
effect. 

In 2015, Diana Hermann et al.15 conducted a case 
control study to find out the association between bone 
stiffness and nutritional biomarkers combined with weight-
bearing exercise, physical activity, and sedentary time in 
preadolescent children. Bone stiffness (SI) was measured 
on the calcaneus using quantitative ultrasound. Serum and 
urine Ca and PO and serum vitamin D were determined. 
Children’s sports activities were reported by parents using 
a standardised questionnaire. The study concluded that 
although nutritional biomarkers appear to play a minor role 
compared to the osteogenic effect of physical activity and 
weight bearing exercise, it is noteworthy that the highest 
risk for poor SI was observed for no sports or low Moderate 
to vigorous physical activity combined with lower serum 
Ca (<2.5 mmol/l) or lower vitamin D (<43.0 nmol/l).

In 2015, Julián-Almárcegui C et al.16 conducted a 
systemic review to find out combined effects of interaction 
between physical activity and nutrition on bone health in 
children and adolescents. Data were obtained via searches 
of the PubMed, EMBASE, Sportdiscus, and ISI Web 
of Science databases. Studies published in English and 
Spanish between 1887 and August 2013 were eligible for 
inclusion. Two investigators evaluated the studies against 
the inclusion and exclusion criteria. A total of 14 studies 
(7 cross-sectional and 7 experimental) were included in 
the review. This study concluded that although the results 
of cross-sectional studies were inconsistent, the results 
of randomized controlled trials showed that exercise has 
the potential to improve bone health under conditions of 
adequate calcium intake.

In 2015, Soomro RR et al.17 conducted a study to 
compare the effects of Osteoporosis Prevention Exercise 
Protocol (OPEP) versus walking in the prevention of 
osteoporosis in younger females. 64 females participants 
were randomly assigned into two groups (32 in OPEP 
exercise group and 32 in walking group). The exercise 
session had three components 1) stretching 2) strengthening 
3) high impact weight bearing exercises. Both interventional 
programs consisted of 3 sessions per week for twelve 
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weeks under the supervision of physiotherapist. The study 
concluded that the Osteoporosis Prevention Exercise 
Protocol formulated by author was not useful to bring any 
significant changes in bone mineral density moreover it 
had no significant effects in comparison to walking group. 
However additional studies are needed to evaluate the 
efficacy of Osteoporosis Prevention Exercise Protocol on 
bone quality with long term effects. 

In 2014, Shanb et al.18 conducted a study to find 
out the impact of adding weight-bearing exercise versus 
nonweight bearing programs to the medical treatment 
of elderly patients with osteoporosis. 40 patients were 
assigned randomly into two groups: Group-I: Twenty 
patients practiced weight-bearing exercises. Group-II: 
Twenty patients did nonweight-bearing exercises. All 
patients trained for 45-60 min/session, two sessions/week 
for 6 months. The study concluded that addition of weight-
bearing exercise program to medical treatment increases 
bone mineral density more than nonweight-bearing exercise 
in elderly subjects with osteoporosis. Furthermore, both 
weight-bearing and nonweight-bearing exercise programs 
significantly improved the quality of life of patients with 
osteoporosis. 

In 2005 P.S.Yung et al.19 conducted a study to find out 
effects of weight bearing and non-weight bearing exercises 
on bone properties using calcaneal quantitative ultrasound. 
55 Chinese male students were categorised according to 
their main sporting activities, including soccer (n=15) 
(a high impact, weight bearing exercise), dancing(n=10) 
(a low impact, weight bearing exercise), and swimming 
(n=15) (non-weight bearing exercise). A sedentary group 
acted as controls (n=15). The study concluded that regular 
participation in weight bearing exercise in young people 
might be beneficial for accruing peak bone mass and 
optimising bone structure.

CONCLUSION FROM EVIDENCES

Nutrition alone cannot improve bone health. Some 
amount of physical activity is necessary for good skeletal 
system function. One RCT suggests that exercise has 
the potential to improve bone health under conditions of 
adequate calcium intake. Also weight bearing & non weight 
bearing exercise can improve quality of life in patients.
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ABSTRACT

Mechanical neck pain is also referred as non-specific neck pain. It may defined as pain which  is aggravated 
by movement, relived by rest and that is not associated with serious underlying pathology. Among drivers, 
complaints concerning the musculoskeletal system are most frequently reported from the neck, shoulder and 
lower back. The driving sitting position is featured by non-neutral spinal postures, generally a reduction in 
neutral lumbar lardosis and an increased or decreased neck flexion. By this study, we can know whether the 
neck pain is associated with scapular protraction in drivers or not, and then out of the three positions of the 
scapular protraction (1-Hands at rest ,2-Hands on hip, 3- 900 glenohumeral abduction with internal rotation) 
which position the drivers are more prone for neck pain.The Aim of the Study is to determine whether neck 
pain is associated with scapular protraction.

It was an Observational study performed in Private bus Depot in Chennai with the sample of 10 male drivers 
within the age group of 25-40 years.A brief physical assessment was taken which included demographic data 
and then assessment of mechanical neck pain by using VAS scale. The scapular protraction measurements 
were performed at three different positions.The scapular protraction measurement is taken, the distance 
between the inferior angle of scapula and the corresponding spinous process by using vernier calipers.At first 
the measurement is taken at rest and then at hands on hip and finally at 90 degree glenohumeral abduction 
with internal rotation. The mean value of scapular protraction (right and left) and VAS scale (right and left) 
are calculated and compared to find any association between scapular protraction and neck pain.

The result of the study shows that there is a significant difference in the hands at rest position out of the three 
positions, in drivers with neck pain who works in abnormal posture for long hours.

Keywords: Neck Pain, Scapular Protraction, Kyphosis, Ergonomics

INTRODUCTION

Scapula normally, called as shoulder blade, it rests at 
a position on the posterior thorax approximately 2 inches 
from the midline, between the second and seventh ribs. 
The scapula is internally rotated from vertical, and is 
upwardly rotated 10 to 20 degrees from vertical1.

The position of scapula is very important for 
muscle balance, there is a significant relationship 
between the contraction abilities of the muscles in the 
shoulder region and the position of scapula and shoulder 
protraction is developed due to the poor posture creates 
disadvantage for muscle function2. Scapular protraction 
will become abnormal when there is increased distance 
between the inferior angle of scapula and the spinous 

process of vertebra.

There are host of difference things that can cause 
pain between shoulder blades and neck. The cause 
for this pain is more commonly due to poor posture, 
it is common cause for discomfort between scapula. 
Hutching forward, whether in standing or sitting, places 
an abnormal amount of pressure on neck muscles, due to 
that in part of it the weight of the head is not being held 
in its proper upright position3. When the head is held 
upright the muscles provide stability, which requires 
far less effort, the pain between the shoulder blades is 
therefore due to muscles that have become tired, irritated 
or inflamed. 

Mechanical neck pain is also referred as non-specific 
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neck pain. It may defined as pain which  is aggravated 
by movement, relived by rest and that is not associated 
with serious underlying pathology. Among drivers, 
complaints concerning the musculoskeletal system are 
most frequently reported from the neck, shoulder and 
lower back. The driving sitting position is featured by 
non-neutral spinal postures, generally a reduction in 
neutral lumbar lardosis and an increased or decreased 
neck flexion4.

The neck and shoulder areas are one of the most 
used body parts that used in driving. The overuse and 
improper support of muscles in this region can have an 
impact in more ways than one. The neck and shoulder 
areas of the body share many muscles that also support 
the joints and vertebra. One of the largest and stressed 
area is trapezius. 

The trapezius muscle tends to trap poor posture, 
repetitive movements and general stress. It is very large 
muscle that attaches to the vertebra near to the neck and 
shoulder5. The trapezius supports the shoulder as well 
as the neck where as the shoulder muscles only support 
the shoulder. There are 3 divisions of this muscle upper, 
middle, and lower.

1. The upper trapezius is responsible for allowing 
to tilt the head back and look upwards as well as to flex 
the neck side to side.

2. The middle trapezius is responsible for moving 
the scapula inward and upward closer to the body and 
allows for arm movement.

3. The lower trapezius also works in rotation 
of the scapula; however it performs several different 
movements.

The hinging forward and downward of the ribcage 
towards the pelvis from typical car backrest results in an 
increased thoracic kyphosis when driving. So the drivers 
will go for protracted shoulder due to the kyphotic 
posture while driving. Drivers who work for longer hours 
more than 8 hours a day used to adapt for poor posture 
specifically altered scapular posture which causes 
related musculoskeletal disorders6. The professional 
drivers have higher prevalence of occupational disorders 
than other occupational groups and neck pain is more 
prevalent among the bus drivers with long driving hours 
than in those with short driving hours.

According to statistics, people affected by repetitive 

driving injury, has four common issues are neck pain, 
foot cramp, low back pain, head ache7. Also some of the 
car drivers spend many more hours in driving the car 
without knowing that seat position may affect their neck 
and low back. Some cars have come with an adjustable 
lumbar support and seat tilt, as well as the standard back 
rest adjustable and leg adjustment8.

Leaning forward position, the drivers generally 
starts their journey correctly. Later after a few minutes 
the torso leans forward shoulder scrunch up to the years 
and the hip flexors and the gluteal muscles overwork. 
This position may be as a result of stress or eye strain or 
just of habit9.

Aim of the Study: To determine whether neck pain 
is associated with scapular protraction.

SIGNIFICANCE OF THE STUDY

By this study, we can know whether the neck pain 
is associated with scapular protraction in drivers or 
not, and then out of the three positions of the scapular 
protraction, which position the drivers are more prone 
for neck pain10. Accordingly we can suggest the good 
posture for driving to relieve from the neck pain and 
related complications.

BACKGROUND OF THE STUDY

The concept of this study was taken from “a study
of neck pain and role of scapular position in computer 
professionals”. The study was done in two different 
groups the people with neck pain and the people without 
neck pain11. They had proved that the people with neck 
pain are associated with scapular protraction in all the 
three positions of scapular measurement which is done 
by using vernier callipers12.

Now I am interested to do the same study in drivers 
with neck pain to know whether they are also prone for 
scapular protraction leading to neck pain.

REVIEW OF LITERATURE

1. Lee SY, Lee SC (2011) Mediating effect of 
coping behaviour on the relationship between driving 
stress and traffic accident risk. Korean Indus Organ 
Psychol, 24: 673–693.

This study shows that bus drivers are exposed to 
physical and chemical risk factors such as vibration 
and exhaust emissions. Furthermore, they are heavily 
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stressed by having to continuously concentrate on 
road conditions and by staying alert for unexpected 
incidents.

2. Canerio JP, O’Sullivan P, Burnett A, et al,(2010)  
The influence of different sitting postures on head/neck 
posture and muscle activity, journal of manual therapy, 
54-60.

This study shows, the driving sitting position is 
featured by non-neural spinal postures, generally a 
reduction in natural lumbar lordosis and an increased or 
decreased neck flexion.

3. Kim YM (2009) Effects of the use of the hold 
relax technique to treat female VDT

Workers with work-related neck-shoulder 
complaints. Korean J Occup Enviro Med, 21: 18–27.

Kim study states that the effect of stretching on 
VDT (visual display terminal) workers’ upper extremity 
pain also reported a decrease in upper limb pain after the 
performance of stretching

4. Kim TH (2008) The effects of stretching 
exercise on workers with neck and shoulder pain.  
Korean J Spor Sci, 17: 981–992

This study states that, the pain level of the most 
painful part of the neck and shoulders also significantly 
decreased. These findings are in agreement with Kim’s 
study that reported a significant decrease in the pain 
level of workers at an automobile workspace

METHODOLOGY

STUDY DESIGN           :   Observational study.

STUDY SETTING         :   PRIVATE BUS DEPOT.

SAMPLING SIZE           :   10 Male drivers. 

INCLUSION CRITERIA:   Age group between 25-40 
      years.
VAS scale should be 7 or more.
Working hours should be 8 or more than 8 
hours a day13 5 to 10 years of driving experience14.        
                 
EXCLUSION CRITERIA:  Any recent surgeries.

Congenital deformities of scapula.

• Sprengel deformity.

PROCEDURE

A brief physical assessment was taken which 
included demographic data and then assessment of 
mechanical neck pain by using VAS scale.

Ten Participants who fulfill the inclusion and 
exclusion criteria were having VAS score 7 or more 
than 7 are taken for the study. The scapular protraction 
measurements were performed at three different 
positions15.

1. Hands at rest.

2. Hands on hip.

3. 900 glenohumeral abduction with internal 
rotation.

The scapular protraction measurement is taken, 
the distance between the inferior angle of scapula and 
the corresponding spinous process by using vernier 
calipers.

At first the measurement is taken at rest and then 
at hands on hip and finally at 90 degree glenohumeral 
abduction with internal rotation16. 

The mean value of scapular protraction (right and 
left) and VAS scale (right and left) are calculated and 
compared to find any association between scapular 
protraction and neck pain.

   DATA ANALYSIS

POSITION

SCAPULAR   PROTRACTION VAS  SCORE

RIGHT LEFT
RIGHT LEFT

MEAN SD MEAN SD

AT  REST  8.14 0.97775   8.18 0.88418 6.0 5.8

HANDS  ON HIP 8.95 1.02767 8.88 1.04754 7.2 6.9

900 ABDUCTION  8.4 1.17473 8.45     0.90339 6.1 6.5
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BARDIAGRAM

GRAPH 1

I(a)  SCAPULAR PROTRACTION   (RIGHT SIDE) 

GRAPH-2

I(b)  SCAPULAR PROTRACTION (LEFT SIDE)

GRAPH-3

II(a)  VAS SCORE    (RIGHT SIDE)

GRAPH-4

II(b)  VAS SCORE   (LEFT SIDE)

RESULTS

The results shows that the mean value of scapular 
protraction (right side) hands at rest is 8.14, hands on 
hip is 8.95, and 90 degree glenohumeral abduction with 
internal rotation is 8.4 similarly for the VAS scoring for  
right side hands at rest is 6.0, hands on hip is 7.2, and 900

abduction 6.1, as well as the scapular protraction for the 
left side when hands at rest is 8.18, hands on hip is 8.88, 
and 900 glenohumeral abduction with internal rotation 
is 8.45, similarly VAS scoring for left side hands at rest 
is 5.8, for hands on hip is 6.9 and 900 glenohumeral 
abduction is 6.5.

The results of the study shows that the scapular 
protraction is high at hands on hip for both right and left 
side, similarly VAS score is also high.

DISCUSSION

The results of this study demonstrate that there is 
a significant difference in the hands at rest position out 
of the three positions of measurement of scapula that is 
done in the study.

The possible reason for the change can be explained 
by the fact that neck pain from poor posture can be 
explained in an upright position the head is supported 
by spinal vertebrae. Once the head is flexed forward, the 
vertebras do not support the weight of the head as much, 
so the muscles, tendons and ligaments work harder to 
hold up the head. Overtime the muscles and soft tissues 
tighten up due to excessive workload required to hold 
the head in position. The anterior neck flexor muscles 
become weak from being in shortened position and 
neural structures are kept in less than optimal positions. 
The chronic overload and tightening of soft tissues may 
eventually result in decreased blood flow and oxygen to 
the soft tissues17.

Scapular position can be altered due to the poor 
posture, as they drive for long hours in poor posture 
which includes forward head posture and protracted 
shoulders this in turn increases the thoracic kyphosis.

 The recommendations for the study are: The 
working environment of bus drivers can be improved 
by adopting regular resting time. In addition, a driver’s 
seat with neck support which can fix the cervical 
vertebrae should be provided to improve bus driver’s 
musculoskeletal symptoms and arm rests to reduce 
muscle tension around the shoulder joints18.
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Easily adjustable steering wheels should be 
provided for ergonomical improvement of bad posture 
and for the prevention of excessive movement of the 
shoulder and wrist joints. Unnecessary movement of 
upper extremities while driving should be preventing by 
changing the size of steering wheel to match on physical 
features of a driver. The positions of outside mirrors 
should be properly controlled and a backup camera 
should be equipped to remove the need for excessive 
cervical extension and rotation19.

The driver’s seat should be adjusted to maintain the 
trunk joint angle in the range of 900 to 1100 in order to 
improve the overall driving posture, and drivers should 
be educated to avoid greater than 900 of hip extension 
and greater than 60 of knee flexion to prevent excessive 
trunk joint extension while driving.   

CONCLUSION

The result of the study shows that there is a 
significant difference in the hands at rest position out of 
the three positions, in drivers with neck pain who works 
in abnormal posture for long hours.

As the result of this study shows that in all the three 
positions, scapular protraction value differs but the 
scapular protraction is high when the samples places 
their hands on the hip similarly the VAS scale is also 
high. The minimum value is at hands at rest as that 
similarly VAS scale is also less in this position. By this it 
is concluded, this optimal posture should be maintained 
by the drivers .
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ABSTRACT

Context: There are many studies on the immediate effects of deep breathing and breath holding separately, 
but only few studies reported on the immediate effects of deep breathing coupled with breath holding on the 
Respiratory rate [RR], Heart rate [HR] & Peak Expiratory flow rate [PEFR].

Aims: To evaluate the immediate effects of deep breathing exercise coupled with breath holding up to 
breaking point on RR, HR and PEFR on young adults

Settings and Design: The interventional study was carried out in K K sheth physiotherapy college, Rajkot

Method and Material: RR, HR, & PEFR of volunteers were recorded in young adults of both genders 
[n=30; Female:Male, 26:4].The subject was directed to inhale slowly up to the maximum of 5 seconds 
and then to exhale slowly up to the maximum of 5 sec [i.e. at the rate of 6 breaths /min] for 5 minutes. 
Immediately after this exercise, the subject was instructed to take deep inspiration & then hold the breath up 
to breaking point. RR, HR, & PEFR were recorded again.

Statistical analysis used: Statistical analysis was done with the help of SPSS 14 by both Paired ’‘t’ test; and 
correlation. P<0.05 is considered as significant.

Results: PEFR is found to be significantly increased, with significant decrease in RR, HR in young adults 
of both sexes.

Conclusions: There is a decrease in RR, HR as an immediate effect of deep breathing exercise. There is an 
increase in PEFR as an immediate effect of deep breathing exercise.

Keywords: deep breathing exercise, breath holding, breaking point, HR, RR, PEFR

INTRODUCION

Mental health is a state of wellbeing, which is 
essential for coping with normal stresses, helps to work 
productively. The relaxation response is a mentally 
active process that leaves the body relaxed, calm and 
focused by various means like prayer, medication, 
deep breathing exercise and many other different 
techniques.1

Deep breathing is one of the simple, powerful, 
relaxation technique used from ancient time and can 
be practiced almost anywhere also used for conditioned 
learning i.e. Biofeedback mechanism.1

The immediate effects of deep breathing exercises 
have different types of benefits like significant decrease 
of atelactatic area, increase in aerated lung area a small 
increase in PaO2 is well known. 2,3

Breath holding time is used as an indicator 
and measuring tool of distress tolerance and self-
regulation.4

As the regulation of respiration is both autonomic & 
under voluntary control, it is possible to modulate HR. 
The inter relationship between resting HR & respiration 
is a normal phenomenon and is primarily due to 
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fluctuation in parasympathetic output to the heart. 1

During inspiration, impulses in the vagi from the 
stretch receptors in the lung inhibit the cardioinhibitory 
area in the medulla oblongata. The tonic vegal discharge 
that keeps the heart rate slow.2

The peak expiratory flow rate measured by Wright’s 
peak flow meter. Decrease in PEFR indicates an increase 
in airway resistance and vice versa. 1

There are many studies on the immediate effects of 
deep breathing and breath holding separately. But only 
few studies has been reported on the immediate effects 
of deep breathing coupled with breath holding on the 
Respiratory rate [RR], Heart rate & Peak Expiratory 
flow rate [PEFR] on young adults.

If there may be significant effects of these exercises 
so this may help to so many patients like hypertensive 
subjects, anxiety suffering people etc. Because it may 
regulate the autonomic function of the body.

So, need of the study is to evaluate the immediate 
effects of deep breathing exercise coupled with breath 
holding up to breaking point, on Respiratory rate, Heart 
rate and Peak expiratory flow rate on young adults.

So present study with the aim ofto evaluate the 
immediate effects of deep breathing exercise coupled 
with breath holding up to breaking point on Respiratory 
rate, Heart rate and Peak expiratory flow rate on young 
adults.

The objectives of the studies are 1) to evaluate the 
immediate effects of deep breathing exercise coupled 
with breath holding up to breaking point on Respiratory 
rate on young adults. 2) To evaluate the immediate 
effects of deep breathing exercise coupled with breath 
holding up to breaking point on Heart rate on young 
adults. 3) To evaluate the immediate effects of deep 
breathing exercise coupled with breath holding up to 
breaking point on Peak expiratory flow rate on young 
adults.

SUBJECTS AND METHOD

30 (female 26; male 4) subjects with age of 18 to 
25 years both male and females, ability to understand 
and follow instructions were included.Pregnant women, 
Subjects who do intense physical exercise, having habit of 
alcohol and tobacco chewing, with Respiratory disorder, 
Cardio vascular disorder, chest and spinal deformity, 
with neurological disorder, history of smoking, chest 
trauma, with history of recent surgery were excluded 
from study. The ethical clearance was obtained from 
the institutional committee. Prior informant consent was 
taken from all subjects before going for intervention.   

Anthropometrical parameters like Height in cms, 
Weight in kg, BMI in kg/m2&Cardio respiratory 
parameters like Respiratory rate [in breaths /min],Heart 
rate [bpm], PEFR [in Liters/min] by wright’s Peak flow 
meter, Breath holding time [in seconds] up to breaking 
point were recorded.

PEFR was recorded using Wright’s mini peak 
flow meter in standing position with the nose clip on. 
After adequate rest, subjects were instructed to take 
a deep breath and exhale as forcefully as possible in 
one single blow into the instrument. Three satisfactory 
readings were taken. Sufficient care had been taken to 
ensure that a tight seal were maintained between the lips 
and the mouth piece. The highest among the three was 
considered as the PEFR. 5

Then subject was directed to inhale slowly up to 
the maximum of 5 seconds and exhale slowly up to the 
maximum of 5 sec. [i.e. at the rate of 6 breaths /min] for 
5 minutes. Immediately after this exercise, the subject 
was instructed to take deep inspiration and hold the 
breath up to breaking point and Breath holding time was 
recorded. And again RR, HR, PEFR were recorded.

RESULTS

Analysis was done using SPSS 14 version for 
calculating and comparison by paired ‘t’ test.p<0.05 is 
considered as significant. RR, HR, PEFR before and 
after deep breathing coupled with breath holding among 
30 subjects are statistically significant.
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Variable Before deep 
breathing + 
breath 
holding 
[mean ±± SD] 

After deep 
breathing + 
breath 
holding 
mean ±± SD]  

P value 
by paired
‘t’ test 

Respiratory Rate  [breaths/min] 16.07±1.84 15.43±1.83 0.032

Heart rate [bpm] 72.93±8.35 68.47±7.20 0.001
PEFR[L/min] 405.33±60.26 421.67±60.17 0.025

DISCUSSION

The regulation of Respiration is under both 
automatic & voluntary control. Voluntary deep breathing 
at slower rate helps minimize the wastage of breathing 
through dead space and increase minute ventilation, 
in turn increasing the alveolar PO2 & decreasing 
PCO2.This  decreases the central stimulatory effect on 
respiration mediated through both peripheral & central 
chemoreceptor mechanism. 1

Voluntary breath holding up to breaking point 
retains excess CO2 & cause strong excitation of central 
respiratory centers. In this study, it has been found 
significant decrease in RR, HR that shows that effect 
of deep breathing exercise superimposed to effect of 
breath holding.So there is retention of parasympathatetic 
dominance after breath holding also.

These findings are opposite to study done by Bindu 
at el. They found that by immediate effects of deep 
breathing exercise coupled with breath holding up to the 
breaking point on respiratory rate and heart rate, there 
is no significant change in RR and HR.1They found that 
PEFR is significant increase which is in favor to this 
study.

PEFR after deep breathing coupled with breath 
holding, can be contributed to peripheral factors 
influencing the small airway resistance. So that in this 
study PEFR is significantly increase.

Another research done by   Pramanik et. al. in both 
the genders slowed that Bhramari pranayamic breathing 
(Respiratory rate 3 breaths/min) for 5 minutes caused a 
slight fall in heart rate, indicating slow pace Pranayama 
influence the heart rate and blood pressure through the 
parasympathetic dominance. This result favors the result 
found in this study6.

Study done by Arzu Genç et al showed that there 

was no statistically significant difference in HR or 
MAP was observed after DBE7. These findings are also 
opposite to our findings.

Surekhani chinagudi8 et al in 2014 studied Immediate 
effect of short duration of slow deep breathing on heart 
rate variability in healthy adults and concluded that 
Effect of slow deep breathing for a short duration of 
five minutes in healthy adults who are not practicing 
any kind of breathing exercise or yoga is shift of the 
cardiac sympathovagal balance towards the sympathetic 
predominance which is in favors of this study.  

G.K.Pal & Velkumary studied effect of slow as well 
as fast breathing exercise on autonomic nervous system. 
They observed that slow breathing exercise improves 
autonomic functions with dominance of parasympathetic 
activity and fast breathing exercise does not affect it.9

Limitation of the study is small sample size and 
BMI is not considered in this study.

Further recommendation is the study can conduct 
also in patients with respiratory disorder, with different 
age group, Hypertensive or anxiety suffering patients.

CONCLUSION

There is a significant decrease in RR,HR due to 
immediate effect of deep breathing coupled with breath 
holding because there is a parasympathetic dominance 
of body. There is significant increase PEFR due to 
deep breathing because there is decrease small airway 
resistance.

Clinical Implication: For the clinical purpose it 
can be useful for subjects with hypertension, respiratory 
disorder, anxious

Source of Fund: Instrument of PEFR provided by 
Shree K.K. Sheth Physiotherapy College, Rajkot



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      184                 

Ethical Clearance: Taken from Shree K.K.Sheth 
Physiotherapy College, Rajkot

Conflict of Interest: Nil

REFERANCES

1) Bindu. C.B , Dharwadkar AA, Dharwadkar AR 
Comparative Study of the Immediate Effects of 
Deep Breathing Exercise Coupled with  Breath 
Holding up to the Breaking Point, on Respiratory 
Rate, Heart Rate, Mean Arterial Blood Pressure 
and Peak Expiratory Flow rate on young adults 
Medical Science 2013;1(2): 33-38

2) Westerdahl E, Lindmark B, Eriksson T, 
Hedenstierna G, Tenling A. The immediate effects 
of deep breathing exercises on atelectasis and 
oxygenation after cardiac surgery. Scand Cardio 
vasc J. 2003 Dec;37(6):363-7.

3) Westerdahl E, Lindmark B, Eriksson T, Friberg 
O, Hedenstierna G, Tenling A. Deep-breathing 
exercises reduce atelectasis and improve 
pulmonary function after coronary artery bypass 
surgery. Chest. 2005 Nov;128(5):3482-8.

4) Sütterlin S, Schroijen M, Constantinou E, Smets 
E, Van den Bergh O, Van Diest I. Breath holding 
duration as a measure of distress tolerance: 
examining its relation to measures of executive 

control. Front Psychol. 2013 Jul 29;4:483.

5) JnaneshwaraPandurangaShenoy, J. Shivakumar , 
B. Kalpana , Shankar K. Bhat Impact of adiposity 
markers on Peak expiratory flow rate in young 
adult South Indian females Muller Journal of 
Medical Science and Research Jul- Dec 2014; 5(2)

6) T Pramanik, B Pudasaini and R Prajapati: 
Immediate effect of a slow pace breathing exercise 
Bhramari pranayama on blood pressure and heart 
rate: Nepal Med Coll J 2010; 12(3): 154-157

7) GençA, Ikiz AO, Güneri EA, GünerliA.Effect 
of deep breathing exercises on oxygenation after 
major head and neck surgery. Otolaryngol Head 
Neck Surg. 2008 Aug; 139(2):281-5.

8) Surekharani Chinagudi, Sukanya Badami, Anita 
Herur, Shailaja Patil, Shashikala GV, Roopa 
Ankad  immediate effect of short duration of slow 
deep breathing on heart rate variability in healthy 
adults  National Journal of Physiology, Pharmacy 
& Pharmacology  2014, Vol 4, Issue 3, 233 – 235

9) G.K. Pal, S. Velkumary & Madanmohan Effect 
of short-term practice of breathing exercises on 
autonomic functions in normal human volunteers 
Indian J Med Res, August 2004, 120, pp 115-121.



 Indian Journal of Physiotherapy and Occupational Therapy. October-December. 2016, Vol. 10, No. 4      184                 

Effect of Body Mass Index on Foot Structure in 
Indian School Children

Deepanshi Sharma1, Pooja Sharma2 
1Pediatric Physiotherapist at Super Speciality Child Hospital and PG Institute and Pediatric Physiotherapist at 

Dr. B.R Ambedkar Hospital, Noida, 2Assistant Professor, Amity Institute of Physiotherapy, Amity University, Noida

ABSTRACT

Background & Objectives: It’s a well known fact that there is a substantial increase in obesity and research 
shows excessive body mass effect on the discrete anthropometric structures of the child’s foot .  This  study  
investigate the effect of increase body mass index on the anthropometry variables of foot and their Foot 
posture index score in indian children. 

Method:  The feet of 220 children, 110 each group (Normal and increased body mass index) aged 7-10 
years were measured using anthropometric measurements ( navicular Height, foot length, foot width) and 
foot posture index as well as child’s age, height, weight were recorded. Data analysis using t-test was done 
to obtain results.

Results: The research indicates that foot length and width increased with increased in body mass whereas 
navicular height drops. It was also seen that there was no significant difference in Foot Posture Index – 6 
scores for the two groups.

Discussion & Conclusion: Obese children displayed significantly greater foot dimension than there non 
obese peers whereas no difference was observed for the Foot Posture Index scores. 

Keywords: FPI-6 Index, Anthropometric Variables, BMI

INTRODUCTION

Overweight and Obesity are well recognized as health 
problem and have been internationally standardized for 
children. Lower limb complication cited as possibly 
associated with obesity included musculoskeletal pain, 
increased tibia/genu varum, slipped femoral epiphysis 
and a flat foot posture.1 These structural changes have 
been reported to result in further complication of pain 
and discomfort which in turn can reduce mobility 
and child’s ability to participate in physical activities. 
According to WHO, 22 million children are overweight. 
The overall prevalence of obesity and overweight in 
developing country (INDIA) was 11.1% and 14.2% 
respectively. In  recent year’s organization such as the 

foot and ankle special interest group of physical therapy 
association and others have highlighted as a priority the 
need for better measures of foot pathology. A number 
of different methods have been described in literatures 
to quantify or classify standing foot posture.2 The Foot 
Posture Index (FPI) has been proposed as a fast, simple 
method of visually classifying foot posture as pronated, 
supinated or normal based upon six different visual foot 
posture criteria. It is important to know the impact of 
obesity on growing foot, as it is of great relevance for 
orthopedic physician and pediatric physiotherapist with 
regard to the prevalence, clinical treatment, management 
and parent’s counseling. As there are very few researches 
available on effect of BMI on foot structure of school 
children and requires investigation  indicating  the need 
for further study.

METHODOLOGY

This study was done on school children residing 
in Delhi and NCR . A total of 220 school children of 
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Fig 1: Calcaneal Analyses in Frontal Palne. 

Figure 2 : Height and Congruence of Medial Longitudinal 
Arch. 

Figure 3 : Position of Forefoot on Rear foot. 

mean age 8.5027 ± 1.0675 year of both the genders 
were included in the study . The study was conducted at 
residential areas and schools of the subjects respectively 
in regions of  noida, delhi and  indrapuram. School 
children between age group of 7-10 years were included 
by random sampling . The exclusion  criteria  include 
any history of fracture of the lower Limb , subjects 
on medication that can alter body mass, history of 
foot surgery and congenital disorder, any neurological 
condition involving the lower limb. Informed Consent was 
taken from the parents or school authorities following which 
evaluation was done. Height and weight were measured 
with calibrated tools. BMI was calculated in accordance 
with percentile distributions relative to gender and age in the 
centers for disease control and prevention (CDC) 2000 growth 
charts.  Following which the Subjects were divided into two 
groups. (Normal weight, overweight and obese). In each group 
Anthropometric foot measurement was done and score for FPI 
was calculated. Anthropometric measurements were recorded 
twice and average was calculated. Foot length was recorded to 
the nearest millimeter as the distance from the posterior aspect 
of the heel to the most distal aspect of the longest toe. Forefoot 
width was measured as the widest horizontal distance of the 
forefoot—from the most medial aspect of the first metatarsal 
head to the most lateral aspect of the fifth metatarsal head. 
The navicular tuberosity was palpated by the researcher 
and with each subject in a standing position; the vertical 
distance between the ground and the bony medial tubercular 
protuberance of the navicular was measured using a ruler. The 
Six clinical criteria employed in FPI 6 were graded 0 for the 
neutral, with a minimum score of -2 for clear sign of supination 
and +2 for sign of pronation. The subject should stand in their 
relaxed stance position with double limb support. The subject 
is instructed to stand still with their arms by the side.

RESULTS

Table 1: Comparison of Foot Length between Left and Right Lower Extremity of Group A  and Group 
B .

GROUP A GROUP B

RIGHT LEFT RIGHT LEFT

FOOT LENGTH 20.1409 20.1350 20.6105 20.5368

SD ± 1.22548 ± 1.23200 ± 1.25760 ± 1.25345

T VALUE 1.045 4.099

SE Mean 0.00566 0.01796

SIGNIFICANCE 0.299 0.000
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Table 2: Comparison of Foot width between Left and Right Lower Extremity of Group A and Group B 

GROUP A GROUP B

RIGHT LEFT RIGHT LEFT

FOOT WIDTH 7.6886 7.6786 8.2009 8.1650
STANDARD DEVIATION ± 1.11490 ± 1.11525 ±0 .43893 ± 0.43933
T VALUE 2.790 4.450
SE Mean .00358 .00807

SIGNIFICANCE .006 0.000

Table 3 : Comparison of Navicular Height between Left and Right Lower Extremity of Group A and 
Group B .

NAVICULAR HEIGHT 3.1773 3.1855 3.0450 3.0709

SD ± 0 .34592 ± 0 .34590 ±0 .27066 ± 0.27490

t value -1.838 -4.189
SE MEAN 0.00445 0.00618

SIGNIFICANCE 0.069 0.000

Table 4: Comparison of Foot Posture Index Score between Left and Right Lower Extremity of Group A 
and Group B .

FPI SCORE 4.0818 4.0909 3.8455 3.8455
STANDARD DEVIATION ± 2.09907 ± 2.10524 ± 2.94969 ± 2.94969

T VALUE -1.000 The correlation and t cannot be 
computed because the standard 
error of the difference is 0

SE Mean .00909

SIGNIFICANCE 0.320

DISCUSSION

The results indicate that a significant difference in 
foot length, fore foot width, and navicular height was 
present in children with increased BMI in comparison 
with those with normal BMI. It was also observed in our 
study that children with increased body mass index had 
longer feet as compared to children with normal body 
mass index. It was observed that out of 110 subjects in 
group A, 24 subjects had pronated foot type,  85 had 
normal foot type and 1 Subject had supinated  foot 
type on the basis of their FPI - 6 score. Whereas it was 
observed in the result that out of 110 subjects in group 
B , 45 subjects had pronated  foot  type, 12 had normal 
foot type and  53 Subject had  supinated  foot  type  on 
the basis of their FPI - 6 score. An increase in forefoot 
width was also observed.3 There was evident regarding 

reduction in navicular height with increase in BMI.  
Hassan and et.al discussed in their study that in the 
static condition increased mass, whether it is temporary 
or long term (obesity) caused a greater peak force to be 
exerted on the soles of prepubescent children while they 
were standing. Although significant effect of obesity was 
found for static mean areas, increasing mass temporarily 
in loaded condition did not significantly alter the peak 
contact area between the plantar surface of the feet and 
platform.4 The mean values of forefoot width right and 
left side for subjects with normal BMI were less than 
the values observed in subjects with increased BMI. 
These findings were consistent with those reported by 
Morjolein Krul et.al.5 who reported that overweight 
and obese children have increased foot length and 
foot width, decreased Navicular height, lower medial 
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longitudinal Arch and Higher plantar pressure compared 
with normal weight children. The mean values of  
navicular  height in Stance Phase were found to more in 
subjects with normal BMI . Also there was significant 
difference observed between the navicular height of the 
two groups. Steven D. Stovitz et.al. in their study stated 
that rising obesity may contribute to more people having 
hyper pronation. Obese individual have an altered gait 
with more extensive rear foot eversion. Heavier body 
weight results in higher plantar pressures with largest 
effect under the longitudinal arch and the metatarsal 
head 6. Thus, Body Mass is apparently associated with 
anthropometry structures. The mean values of right and 
left extremity anthropometric measurements of both the 
groups showed significant difference in the values of 
right and left extremity Foot Length and Foot Width of 
group A and Group B where as there was no significant 
difference between the Navicular Height of right and left 
lower extremity measurements of group A. The possible 
explanation to this difference can be as concluded by 
Pui-lam Wong et al  in their study indicates that the 
plantar pressure in the preferred and non-preferred foot 
is not symmetrical.7 In general, higher plantar pressure 
is found in the preferred foot. Therefore, the preferred 
and non-preferred foot should be considered separately 
in future studies, as well as for exercise programmes 
that aim at injury prevention. 8,9 While age was found to 
have an effect on foot posture there was no evidence of 
any systemic difference between FPI score of males and 
female, this is in consistence with available literature9,10. 
In studies it was seen that obese children displayed 
significantly greater foot dimension than there non 
obese peers. 11,12 The results of our study could imply that 
the lower the mass the foot must support, the better the 
MLA will develop. Although our study adds credibility, 
further investigation is necessary to confirm whether 
there is a causal relationship.

CONCLUSION

Children with increased body mass index have 
longer and wider feet compared to children with normal 
body mass index. Also, it indicates that there is no 
relationship between Foot posture index score and Foot 
type with increase in body mass index. The findings of 
this research supports previous research indicating that 
excessive body mass have a detrimental effect on the 
structure of the pediatric foot.
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ABSTRACT 

Aim : To quantify the Acromio humeral distance between dominant and non-dominant side shoulder in 
overhead athletes.

Objectives: The purpose of this study was to evaluate the  Acromio Humeral Distance  (AHD) between 
dominant and non-dominant side in normal overhead male athletes with arm in 0, 45 and 60 degree of 
abduction position.

Method: Subjects with 55 healthy overhead male athletes were participated. Subacroimial space was 
measured on ultrasonography  (USG) using the acromiohumeral  distance (AHD), which is the shortest 
distance between acromion and the humerus. AHD was measured  with the arm in 0°, 45° and 60ᵒ 
abduction.  

Results: Z test was performed to compare the AHD between dominant and non-dominant shoulder at 0ᵒ, 45ᵒ 
and 60ᵒ . when comparison between dominant and non-dominant side at 0ᵒ and 45ᵒ the result shows significant 
difference P= 0.028 (P˂ 0.05) and P= 0.034 (P˂ 0.05) respectively. But when comparison between dominant 
and non-dominant side at 60ᵒ the result shows insignificant difference P= 0.062 (P˃0.05).

Conclusion: The results of this study showed a smaller AHD at the dominant side of overhead athletes.

Keywords: Overhead athletes, Acromiohumeral distance.
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INTRODUCTION

Overhead sports activities place large-magnitude 
loads on the upper extremity through repetition of 
high-velocity overhead motion while continuously 
alternating between acceleration and deceleration.1 
Not surprisingly, overhead athletes often present with 
pathologic shoulder conditions. Disorders of the rotator 
cuff are frequently the source of pain.2,3 Subacromial 
impingement plays an important role in the development 

of pathologic rotator cuff conditions4; it occurs when 
the space is inadequate for clearance of the rotator cuff 
tendons during elevation.5 

Acromiohumeral distance (AHD) measures the 
space between the humeral head and the acromion. 
Preservation of the acromio-humeral distance is 
important in athletes to prevent impingement of the 
rotator cuff tendons in the subacromial space. Reduced 
acromio-humeral distance has been associated with 
subacromial impingement syndrome participants 
compared with healthy participants in studies using 
ultrasound, MRI and x-ray. 6–9 In patients with shoulder 
impingement syndrome (SIS), it is well known that an 
excessive narrowing of the subacromial space and a 
smaller acromiohumeral distance (AHD) occur during 
shoulder elevation movements.10-15
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AHD measured on X-ray images with the patient 
in standing or seated posture is cited in all reports 
of rotator cuff tear and its treatment. Mean AHD in 
absence of rotator cuff tear is 10.5mm, with a range of 
6 to 14mm according to Cotton and Rideout16 or 7 to 
13mm according to Weiner and Macnab17. McCressh et 
al 201318 concluded that there was strong evidence for 
the reliability of ultrasound for measuring the acromio-
humeral distance when compared with other radiological 
methods. Previous authors have established intra-rater 
reliability19,20,21, and inter-rater reliability of ultrasound 
as a tool to measure acromio-humeral distance. 

Current literature provides evidence for smaller 
AHD at dominant side of overhead athletes with 
glenohumeral internal rotation deficit (GIRD) more than 
15°.  However, no studies have directly investigated 
the size of the subacromial space in normal overhead 
athletes on  bilateral shoulder. The objective of this study 
is to investigate the AHD differed between the dominant 
side and nondominant side of overhead athletes. It is 
hypothesised that the AHD is reduced in dominant side 
shoulder when compared to non-dominant side.

MATERIALS AND METHOD 

Participants 

Fifty five  normal overhead male athletes with mean 
age of 23.76±3.47 were recruited. The inclusion criteria 
was age between 18-30 years, perform overhead  sports 
activity atleast 4 hrs per week. Sportsmen consisted of 21 
badminton players, 18 volley ball players and 16 basket 
ball players. Participants were excluded from the study 
if they had: cervical, shoulder, or elbow pain within six 
months before testing; previous shoulder girdle or spinal 
fractures; shoulder surgery; or dislocation of the upper 
limb; positive impingement test. Athletes data collection 
was filled based on demographic  and sports information 
(which sport, hrs/week, year of experience). Ethical 
approval was obtained prior to the study from Ethical 
Committee for Research on Human Subjects (ECRHS), 
MGM hospital. Informed consent was obtained from the 
athletes before USG measurement.

Instrumentation 

A portable dynamic ultrasound scanner Micro Maxx 
system, with a 13-6 MHz was used for ultrasound image 
capture.

Sonographic measurement

Measurements of acromio-humeral distance in 
the coronal plane were taken in 3 arm positions: one, 
shoulder neutral (fig1.), two, 45°(fig 2.)  and three ,60ᵒ 
(fig 3.) of active abduction in the coronal plane. For the 
45° and 60° of arm abduction position, the arm was 
abducted by the examiner as determined by a goniometer 
and the participant was then asked to maintain this 
position actively.  Images were saved to the ultrasound 
scanner hard drive and retrieved for analysis . Images 
were converted and saved.  

DATA ANALYSIS 

SPSS 20.0 was used for statistical analysis. 
Shoulders included in analysis were sorted according 
to dominant and non dominant sides. To investigate the 
difference in outcome measures between the dominant 
and non dominant sides, Z-test was used. Significance 
level was set at 0.05.

RESULTS

Dominant compared with non-dominant side 
shoulder:

Comparison of outcome measures of AHD between 
dominant  and non-dominant side is mentioned in  table 
1. The comparison mean of AHD between dominant and 
non-dominant side at 0ᵒ, 45ᵒ , 60ᵒ is mentioned in graph 
1.The mean of AHD on dominant side at 0ᵒ is 5.60±1.04 , 
45ᵒ is 4.97±1.06 and 60ᵒ is 4.71±1.03. The mean of AHD 
on non-dominant side at 0ᵒ is 6.10±1.25 , 45ᵒ is 5.44±1.26 
and 60ᵒ is 5.10±1.20. ‘Z’ test was performed to compare 
the AHD between dominant and non-dominant shoulder 
at 0ᵒ, 45ᵒ and 60ᵒ .when comparison between dominant 
and non-dominant side at 0ᵒ and 45ᵒ the result shows 
significant difference P= 0.028 (P˂ 0.05) and P= 0.034 
(P˂ 0.05) respectively. But when comparison between 
dominant and non-dominant side at 60ᵒ the result shows 
insignificant difference P= 0.062 (P˃0.05).
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Graph 1.  Range of motion and acromio humeral distance at the dominant  and nondominant  side of  the 
55 athletes.

Table 1. Comparison of outcome measures of AHD between dominant  and non-dominant side.

Abduction Range Side Mean ± SD Z-value P-value Significant level

0ᵒ
Dominant 5.60±1.04

2.28 0.028 Significant 
Non-dominant 6.10±1.25

45ᵒ
Dominant 4.97±1.06

2.11 0.034 Significant
Non-dominant 5.44±1.26

60ᵒ
Dominant 4.71±1.03

1.82 0.062 Non-Significant
Non-dominant 5.10±1.20

Significant level: p<0.05

Graph 1.  Range of motion and acromio humeral distance at the dominant  and nondominant  side of  the 

DISCUSSION

This study investigated the AHD at dominant 
and non-dominant shoulders in 55 overhead athletes. 
The result of the study showed that reduced AHD  in 
dominant side than non-dominant side at 0ᵒ and 45ᵒ 
. This study was supported by Annelies Maenhout 
et al showed that AHD was found to be decreased 
in dominant side compare to non-dominant side in 
overhead athletes with GIRD. In contrast Stephen John 
Thomas et al reported dominant-arm AHD at rest and 
90° of abduction was not significantly different than 
in the non dominant arm. The results of the study 
indicated that healthy college baseball players did not 
present with bilateral differences in AHD. Four studies 
investigated the influence of shoulder abduction on the 
AHD (Desmeules et al, Fremont et al, silva et al, wang 
et al). Three studies found considerable and statistically 
significant decrease of the AHD between 1.5 mm and 2.3 
mm when the arm was moved from neutral into 45ᵒ or 60ᵒ 
of abduction. In contrast  Wang et al in 2005 reported no 
significant change in AHD between 0ᵒ and 90ᵒ abduction  
in baseball athletes and  healthy controls. The rationale 
of using the 60ᵒ abducted arm position while evaluating 

AHD is worthy of debate. Peak rotator cuff activity is 
reported to occur between 30-60 degree of abduction22

, because in this range the deltoid produces significant 
upward force on the humerus, which could narrow the 
AHD. Contact between the supra-spinatus tendon and 
the biceps tendon with the cor- acoacromial ligament 
has been confirmed in cadaveric studies to occur 
between 45 and 60 of abduction.23 Converging evidence 
from radiographs and MRI deter-mined that the distal 
supraspinatus tendon was engaged between the greater 
tuberosity and the acromion as early as 30 of flexion and 
abduction.24 The range of arm elevation in which reliable 
ultrasound (US) measure of AHD is possible is limited 
to 60 degree of elevation because of acoustic shadows in 
higher ranges of arm elevation. Quantifying AHD may 
have implications in sports medicine in the identification 
of at-risk players. According to annelies maenhout et al  
scapular and glenohumeral kinematic changes occurs 
after  fatigue which results changes in AHD. Overhead 
athletes present with several adaptations that, in turn, are 
linked to narrowing of subacromial space, such as GIRD 
, scapular dyskinesis and fatigue. Joshi et al concluded  
impairment of shoulder muscles could alter scapular 
kinematics and influence the size of subacromial 
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space.25  Alya Bdaiwi  et al  said that force couple around 
the scapula is important in rehabilitation and scapular 
control and influences acromiohumeral distance. So 
there could be many reasons for reduction of AHD. 
Future studies need to examine the AHD in various 
scapular or humeral movement impairment syndrome 
athletes, before and after fatigue of shoulder muscles. 
In conclusion, the results of this study showed a smaller 
AHD at the dominant side of overhead athletes.

Figure 1.USG of Shoulder abduction at neutral position

Fig 2.USG of Shoulder abduction at 45 degree

 Fig 3. USG of Shoulder abduction at 60 degree
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ABSTRACT 

Introduction: A spinal cord injury (SCI) is a devastating event that disrupts every facet of life, diminished 
physical capacities, inability to get around and carry out daily routines, and feelings of confusion and despair 
are coupled with loss of gainful employment and questions about the ability to return home. Resilience is 
the process of adapting well in the face of adversity, trauma, tragedy, threats, or even significant sources 
of stress — such as family and relationship problems, serious health problems, or workplace and financial 
stressors. It means “bouncing back” from difficult experiences.

Aim: To find the resilience in spinal cord injury subjects using Connor Davidson -Resilience Scale   (CD-
RISC).

Methodology: Subjects were from Delhi/NCR, Manipur and community. 42 subjects with spinal cord injury 
were included in this study.

Result: The result showed that out of 42 subjects with spinal cord injury the lowest CD-RISC score was 39 
which was Female, Paraplegia with age 27 and the highest CD-RISC score were two subjects with a score 
of 100.No significant difference between age and resilience with p-value 0.648. The mean score for male 
was higher (80.33) as compared to female (71.00) with the P-value at .026.no significant difference between 
Quadriplegia and Paraplegia with the p-value .003 and t-value .951. The total mean score for occupation was 
77.00.The result showed that there was no significant difference between resilience and occupation. 

Conclusion: The study concluded that resilience is affected in subjects with spinal cord injury. There is no 
relationship between resilience and age. The results showed that males were more resilient than females in 
subjects following with spinal cord injury. Quadriplegia had higher resilience than paraplegia.

Keywords: Spinal cord injury, resilience, CD-RISC scale

INTRODUCTION

A spinal cord injury (SCI) is a devastating event 
that disrupts every facet of life, diminished physical 
capacities, inability to get around and carry out daily 
routines, and feelings of confusion and despair are 
coupled with loss of gainful employment and questions 
about the ability to return home.1

Rehabilitation of the client with a spinal cord injury 
(SCI) is a lifelong process that requires readjustment 

to nearly every aspect of life. Occupational therapists 
and occupational therapy assistants play a significant 
role in physical and psycho social restoration and help 
the client achieve maximal independence. Through 
accurate evaluation, retraining, and adaptive techniques 
and equipment, occupational therapists provide their 
clients with the tools and resources needed to resume 
engagement in occupation to support participation in 
life situations to their maximal physical and functional 
potential. SCI’s have many causes trauma being the most 
common trauma can result from motor vehicle accidents 
violent injuries such as gunshot and stabbed wounds, 
falls, sports accidents and diving accidents. Normal 
spinal cord function may also be disturbed by disease 
such as tumors, myelomeningocele, syringomyelia, 
multiple sclerosis, and cancer and amyotrophic lateral 
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sclerosis.2

Resilience is the process of adapting well in the face 
of adversity, trauma, tragedy, threats, or even significant 
sources of stress — such as family and relationship 
problems, serious health problems, or workplace and 
financial stressors. It means “bouncing back” from 
difficult experiences.3

The goal of occupational therapy is to facilitate 
the client’s achievement of optimal independence and 
functioning. Areas of focus are  physical restoration  
of available musculature, self-care, independent 
living skills ,short and long term equipment  needs, 
environmental accessibility and educational, work, and 
leisure activities. The psychosocial adjustment of the 
client is instrumental, and the occupational therapist 
offers emotional support and intervention towards the 
end in every phase of the rehabilitation program. 4

Occupational therapy can improve the resilience in 
spinal cord injury subjects. Resilience in the spinal cord 
injury population is specifically vulnerable to individual 
factors such as cognitive ability, social participation 
and fatigability. Cognition includes processes such 
as orientation, attention, perception, problem solving, 
memory, judgment, language, reasoning, and planning. 
Occupational therapists determine how cognitive deficits 
can impact everyday activities, social interactions, and 
routines. Occupational therapists have the skills to assess 
the cognitive aspects of functional activities and design 
an intervention plan, from acute care to community 
reintegration. Occupational therapy practitioners serve 
a vital role for adults with cognitive impairment to 
facilitate new brain pathways and improve functional 
skills through adapting activities and retraining. 
Enabling individuals to participate more fully in self-
care, work, leisure, and community activities enhances 
quality of life while reducing the burden on caregivers 
and societal resources. 5

MATERIALS AND METHOD 

A total of 42 subjects were collected from Delhi 
/NCR and Manipur. Medical record department (MRD) 
of ISIC was approached to gather information regarding 
contact details of subjects with spinal cord injury. A 
list of 500 subjects was received. Almost all of the 
subjects were from outside Delhi /NCR so could not be 
contacted. 20 subjects were collected from ISIC, vasant 
kunj. 8 subjects were collected from community. The 

remaining 14 subjects were taken from Manipur (RIIMS 
Hospital, IMPHAL hospital and SHIJA hospital).

QUESTIONNAIRE 

The subjects completed the questionnaire using CD-
RISC scale. The CD-RISC is a brief, self-rated measure 
of resilience that has sound psychometric properties. 
The scale was originally developed in various cohorts 
of adults, but there have been many studies in which the 
scale was given to children and adolescents from ages 
10 to 18. The results of these studies suggest that the 
scale performs satisfactorily in these age groups. The 
scale consists of 25-item (score range 0-100) that can 
be completed in about 5-10 minutes. The scale has 
been developed and tested as (i) a measure of degree 
of resilience, (ii) as a predictor of outcome to treatment 
with medication or psychotherapy, stress management 
and resilience-building; (iii) as a marker of progress 
during treatment; (iv) as a marker of biological (i.e. 
physical) changes in the brain. The CD-RISC scale 
could have potential utility in both clinical practice and 
research. 6

RESULTS 

The data was managed on the excel spread sheet 
and was analyzed using SPSS software 16. Statistical 
test used was t-test for finding resilience in subjects 
with spinal cord injury. A total of 42 subjects were 
included in the study, 28 males and 14 females. There 
were 26 quadriplegia and 16 paraplegia.42 subjects 
were traumatic spinal cord injury. The occupation of the 
subjects was classified as business man, student, job and 
jobless.we found that there was no statistical difference 
between them.

Table1. Demographic details of the subjects with 
spinal cord injury.

N(Total)
Gender
Male
Female

 28
14

Level of injury(LOI)
Quadriplegia
Paraplegia

26
16

Cause of injury(COI)
Traumatic(T) 42
Occupation
Business man
Student 
Job 
Jobless 

13
13
10
6
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Table 2. Relationship between  resilience     with 
age.

    
    
Spearman’s 
rho

Age
CD-
RISC 
Score

N

Age
Correlation 

Coefficient
1.000 .073 42

Correlation 
Coefficient .073 1.000

Age                   CD-RISC Score

FINDINGS

The purpose of the study was to find out resilience 
in subjects with spinal cord injury using CD-RISC 
Scale. The result showed that resilience is affected in 
subjects with spinal cord injury. The objectives of the 
study were to find the relationship between Resilience 
and Age. To compare Resilience in Gender, Level of 
injury, Cause of injury and Occupation. A total of 42 
subjects were included in the study, 28 males and 14 
females. There were 26 Quadriplegia and 16 Paraplegia. 
The occupations consisted of 13 businessmen, 13 
students, 10 were employed and 6 were jobless. All the 
42 subjects were traumatic spinal cord injury. It was a 
matter of chance that all the subjects with spinal cord 
injury were traumatic. The main result of this study was 
to find the relationship between resilience and age. The 
study showed that there was no significant difference 
between resilience and age.

One study done by Dr Jing Sun on Age and Gender 
Effects on Resilience in Children and Adolescents. The 
study was a cross-sectional, population based study 
explores the effect of age and gender on resilience 
and protective factors for mental health in primary 
school aged children in Brisbane, Australia. Female 
students were found to be more likely to report higher 
levels of communication, empathy, help-seeking, and 
goals for future and aspirations. They also report more 
positive connections with parents, teachers and adults 
in the community, and peers in school and outside 
school, as well as sense of autonomy experience. 
These differences, however, show changes over time. 
The interaction between age and gender is significant 
for empathy and help-seeking, and for adult support at 

home, at school and in the community, peer support at 
school and outside schools, and autonomy experience. 
This is largely explained by the sharp decline in scores 
for Year 7 girls. The gender differences in individual 
characteristics and protective factors for primary school. 
Children deserve further investigation, in view of their 
potential implications for mental health prevention and 
promotion. 7

 In the present study the sample consisted of 42 
subjects with spinal cord injury which include 33 males 
and 9 women. The mean score for male was higher as 
compared to female .T-test  signifies that there was no 
significant difference between males and females .The 
result shows that male is more resilient than female in 
subjects following spinal cord injury. 

One study was done by Pires, T, & Maia, A. on 
“Are men more resilient than women after a road traffic 
Accident”. According to his study Men are involved 
on road traffic accidents (RTA) more frequently than 
women, but both genders can show psychological 
disorders. His aim was to identify gender differences 
in psychological responses after a RTA. He found 
that there were no gender differences on peritraumatic 
dissociation. Overall RTA seems to have more impact 
on women. Health professionals should take into account 
this data and screen victims of RTA, especially women. 
This shows that male is more resilient than female. 8

In the present study the comparison was done 
between Quadriplegia and Paraplegia. The mean score 
for Quadriplegia is higher as compared to Paraplegia 
.The t-test signifies that there is no significant difference 
between Quadriplegia and Paraplegia. Various studies 
done on comparison of resilience in quadriplegia and 
paraplegia showed that paraplegia are much higher than 
quadriplegia. However, this study showed that resilience 
in quadriplegia is much higher than paraplegia. This 
may be due to the number of quadriplegia taken in this 
study is much higher than the paraplegia. The study also 
compares between cause of injury which is traumatic 
and non-traumatic. It was a matter of chance that all 
the 42 subjects were traumatic. Therefore the statistical 
analysis could not be done. 

A study done by Megan Elizabeth Christensen 
on “resilience and health outcomes in patients with 
traumatic injury”.

The purpose of the study was to: (1) determine 
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if resilience, self efficacy and depression changed 
from inpatient to 3-month follow up; (2) examine 
the relationship between resilience, self efficacy, 
depression, and quality of life (social roles/activity 
limitations) at inpatient and 3-month follow up; and 
(3) identify if resilience at inpatient is related to change 
scores in self-efficacy and depression at 3-month follow 
up. Future resilience research should continue to identify 
the variables that are most strongly related to resilience 
so effective interventions can be developed that improve 
rehabilitation outcomes, decrease secondary and chronic 
conditions as well as aid in the successful reintegration 
of individuals into their lives after a traumatic injury.9

The present study also compares resilience in 
different occupation which includes Businessman, 
Student, Job and Jobless. The result showed that there 
was no significant difference between resilience and 
occupation.

 Resilience was found to be affected in subjects 
with spinal cord injury.  Hence this study highlights 
the need to check resilience in persons with SCI so that 
adequate rehabilitation measures can be taken to address 
the same.

Our limitation included only traumatic spinal cord 
injury subjects were found for the study. The study was 
done in a small area.  Resilience of the subjects can 
differ in geographical aspects. This factor could not be 
studied. Other variables that may affect resilience like 
psychological status, educational status of the subject 
etc could not be considered. Duration from injury of 
illness was not taken into account. Resilience of the 
subjects could also differ in geographical aspects so 
further studies need to be done in region other than 
Delhi/NCR and Manipur. Further studies can be carried 
out to measure resilience in non-traumatic SCI as well 
and also further studies can be done in regions other than 
Delhi/NCR and Manipur.

CONCLUSION 

The study concluded that resilience is affected in 
subjects with spinal cord injury. There is no relationship 
between resilience and age. The results showed that 
males were more resilient than females in subjects 
following with spinal cord injury. Quadriplegia had 
higher resilience than paraplegia.
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ABSTRACT 

BACKGROUND: Aim of the present study was to investigate the effectiveness of swaddling on pain during 

Chest Physiotherapy in Neonates. 

MATERIALS AND METHODOLOGY: The research was carried out on neonates at Tertiary care hospital. 

30 neonates were included in study based on inclusion criteria. The neonates were randomly allocated into 

group A who were given chest physiotherapy only and group B were given chest physiotherapy and swaddling by 

senior physiotherapist. At the first visit the pain level of neonates in both groups was recorded using “Neonatal 

Infant Pain Scale” by principal investigator 

RESULTS: In the study, Statical analysis was done using Mann Whitney U test and P value was set at less than 

0.05. It was detected that there was no significant difference between pain score in group A and group B at pre, 

during, immediate and  2 minute, however a significant difference in pain score was noted  at 4, 6 and 8 minutes. 

CONCLUSION: Swaddling is effective in controlling pain in neonates during chest physiotherapy at 4, 6 and 8 

minutes.  

KEYWORDS: Neonates, Chest Physiotherapy, Swaddling, Pain, Infants. 

 

INTRODUCTION 

An infant is very young off spring of human. The 

word infant is derived from Latin word infans 

which means speechless or unable to speak.
1 

infants in its first 4 week is known as a neonate.
2
 

Many critical events takes place like Feeding 

patterns are established, bonding between parents 

and infant begin, many birth or congenital defects 

are first noted and the risk of infection confined to 

lung may start from birth or after 7 days and 

might become more serious
3,4

. Respiratory prob-

lems occur in 4 to 6% of neonates and account for 

significant mortality in the neonatal period.
5
  

Chest Physiotherapy (CPT) is a practice that 

improves oxygen saturation, facilitates the 

removal of secretions and helps in ventilating the 

lung in newborns with respiratory problems. 

Techniques commonly used during the neonatal 

period is active chest physiotherapy (percussion, 

tapping or vibration delivered on the chest) and 

non-active technique positioning and suctioning 

alone.
4
  

In the past, health professionals often claimed that 

neonates and infants do not experience as much 

pain as adults.
6
 Due to lack of myelination of 

nerve fibers there was lack of transmission of pain 

in neonates.
7
 But, this belief was proved false by 

reviewing several papers.
6 

Pain is an unpleasant 

sensory and emotional expression associated with 

actual or potential tissue damage. All neurotra-
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nsmitters and receptors related with pain 

modulation are present and responsive from 24 

weeks post-conceptional age. Hence, fetus and 

newborn can feel pain.
8
 Pain is subjective, 

complex and a multi-factorial phenomena. Hence 

it falls short in relation to those unable to 

communicate like neonates.
6
 

Managing a child’s pain during first year of life 

involves assessing the intensity of pain, 

implementing a treatment plan and evaluating the 

effectiveness of the treatment given. Several pain 

assessment tools that combine behavioral and 

physiological variables are developed.
6 

Neonatal 

infant pain scale (NIPS) is used in neonates and 

infants. This scale uses body language and 

physiological parameters to help us to understand 

the neonate is in pain.
8
  

Once a child’s pain has assessed a treatment plan 

should be devised. This includes the use of drug 

and non-drug methods. There are several non-drug 

methods that can be used specifically with 

neonates.
6 

Swaddling a baby is traditional in many 

countries around the world. It fell out of support 

in the Western world in prior decades due to its 

adverse effects. However, swaddling is making a 

comeback as research confirms what many knew 

regarding the many benefits of this age-old 

technique in calming and comforting crying, 

unsettled newborns.  It is also called binding or 

bundling and was a very common infant care 

practice before the 18th century
9.

 When compared 

with massage, excessively crying infants cried less 

when swaddled and swaddling can soothe pain in 

infants.
10

 

 

METHODS 

Study Design 

This study was a randomized control trial 

conducted during first session of chest 

physiotherapy. 

 

Setting and Samples 

The study was conducted during working hours. 

Study was carried out on neonates who received 

first session of chest physiotherapy. 

According to the formula the determined sample 

size for the study was 30 neonates, who were 

randomly allocated in each group by lottery 

method. 

Inclusion Criteria 

The study included all male and female neonates 

who were receiving first session of chest 

physiotherapy, parents who were willing to give 

assent for participation, stable neonates whose 

weight was not less than 1000 grams and who did 

not have any congenital abnormality. 

Data Collection Tools 

Informed assent was taken from parent or care 

giver, data collection sheet which included 

Neonatal Infant Pain Scale, pencil or pen and stop 

watch was used to score the scale at different time 

points. A blanket or sheet was used to swaddle 

neonate in group B. 

 

Neonatal Infant Pain Scale (NIPS) 

Neonatal Infant Pain Scale (NIPS) uses 

behavioural cues and physiological parameter 

variables. The behavioural clues consist of 6 

components Facial expression, Cry, Breathing 

Pattern, Arms, Legs, State of Arousal. Each 

behavioural indicator is scored with 0 to 1 except 

‘cry’ which has 3 possible descriptors. The 2 

physiological variables consist of Heart Rate 

which is scored as 0,1 or 2 and O2 saturation 

scored as 0 or 1. The total score ranges from 0-10. 

Most of the time a score greater than 3 tells as a 

child is likely to be experiencing pain or 

discomfort. A score ranging from 0-3 is 

considered as mild pain and managed with Non-

pharmacological intervention, 4-6 is considered as 

moderate pain and managed with both 

Pharmacological and Non-pharmacological 

intervention, 7-10 is considered as severe pain and 

managed with pharmacological intervention.
8
 

 

Procedure  

Permission was obtained from institutional ethical 

committee. All participants were screened for 

inclusion criteria. Inform assent was obtained 

from parent or primary care giver to carry out the 

study. 30 neonates were randomly allocated in 
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group A and group B by lottery method. Regular 

demographic characteristics regarding age, birth 

weight, gestational age and head circumference 

were obtained from medical records. 

In both groups NIPS was scored by principal 

investigator and chest physiotherapy (percussion, 

vibration, postural drainage and suctioning) was 

administered by senior physiotherapist. In group 

A pre NIPS was scored, only chest physiotherapy 

was given to neonate followed by scoring of NIPS 

at different time points (during, immediate, at 2 

minute, 4 minute, 6 minute and 8 minute).  

In group B pre NIPS was scored and active chest 

physiotherapy (percussion and vibration) was 

given to neonate and during the procedure NIPS 

was scored followed by swaddling and non active 

chest physiotherapy (postural drainage and 

percussion) was administered to neonate followed 

by scoring of NIPS immediate, at 2, 4, 6 and 8 

minutes. 

Routine Chest Physiotherapy 

The position of neonate during chest 

physiotherapy was depending on area affected. 

Active Chest Physiotherapy included 3 sets of 

percussion at the rate of 3 per second with cupped 

hand. Followed by 3 sets of vibration using index, 

middle and ring finger of the therapist. Non active 

Chest Physiotherapy which included positioning 

of baby was done depending on area affected.
 

Swaddling 

Swaddling was done using a cloth or blanket. The 

blanket was squared by diagonally folding it. The 

neonate was placed in supine position centrally on 

the squared blanket such that the upper edge of 

blanket was resting behind neonate’s neck. The 

left arm was crossed gently across the midline and 

placed comfortably on chest. The corner of the 

blanket on left side was crossed diagonally across 

body and was tucked behind the back. Similar 

method was followed on right side. The leg end of 

the sheet which was left off was tucked under chin 

and made sure legs were in relaxed position.  

 

 

 

 

RESULT
 

Data Analysis  

Statistical analysis for the present study was done 

manually as well as using statistical package of 

social sciences (SPSS) version 21 so as to verify 

the results obtained. For this purpose data was 

entered into the Microsoft Excel Sheet, tabulated 

and subjected to statistical analysis. Percentage of 

distribution, Mean, standard deviation and test of 

significance i.e Mann-Whitney U test was used to 

compare the two groups. P<0.05 was considered 

significant in all analyses.  

Table 1 describes the comparison of 2 groups 

(Group A and Group B) with demographic 

characteristics of neonate taken during the initial 

assessment. It was determined that total number of 

male neonates were 8 (53.33%) in group A and 

female neonates were 7 (46.66%) in group B. 

Total number of male neonates were 11 (73.33%) 

and female were 4 (26.67) in group B.  The mean 

gestational age of the neonate in Group A and 

Group B was 37.40 ± 1.99 and 37.00±2.62 with p-

value 0.6414.  The mean age of neonate in group 

A and group B  was 10.67 and 8.47, the difference 

of mean age in group A and group B was 

10.67±9.42 and8.47±6.02 with p=0.4523. The 

mean birth weight of the neonate in group A was 

2.27kg ±0.59 and group B was 2.29kg ± 0.65with 

p=0.9533. The mean head circumference of 

neonate in Group A and group B was 32.67±2.47 

and 32.00±1.65 with p=0.3917. There was no 

Statical significant with respect to gender, 

gestationnal age, age, birth weight and head 

circumference when p value was set less than 

0.05. 

Table 2: Shows Comparison of two groups (Group 

A and Group B) with respect to NIPS scores at 

different time points using Mann-Whitney U test. 

It was found that mean pre intervention score for 

group A was 0.80±0.86 and group B was 

1.20±1.86 with p value of 0.9835. Mean during 

intervention score for group A was 3.47±2.17 and 

group B was 3.47±1.55 with p value of 0.5476. 

Mean immediate intervention score for group A 

was 4.73±1.91 and group B was 4.53±1.58 with p 

value of 0.8682. Mean 2 minute intervention for 
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group A was 4.47±1.81 and group B was 

3.27±1.67 with p value of 0.0815. Mean 4 minute 

intervention for group A was 4.07±2.25 and group 

B was 1.67±1.29 with p value of 0.0023. Mean 6 

minute intervention score for group A was 

2.53±1.55 and group B was 1.00±1.00 with p 

value of 0.0051. Mean 8 minute intervention score 

for group A was 1.53±1.13 and group B was 

0.60±0.74 with p value of 0.0213. 

 

Table1: Comparison of two Groups with mean demographic characteristics 

 

 
 

 
 

 

 

 

 

                         *p<0.05 

Table 2: Comparison of two groups (Group A and Group B) with respect to NIPS scores at different time 

points. 

 

 

 

 

 

 

 

 

 

                      *p<0.05 
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Group A Group B 

Demographic 

Characteristics 

Group A Group B t-value p-value 

Gender n % n %   

Male 08 53.33 11 73.33   

Female 07 46.67 04 26.67   

Gestational age 37.40±1.99 37.00±2.62 0.4708 0.6414 

Age in days 10.67±9.42 8.47±6.02 0.7623 0.4523 

Birth weight 2.27±6.59 2.29±0.65 -0.0591 0.9533 

Head circumference 32.67±2.47 32.00±1.65 0.8699 0.3917 

Time points Group A Group B U-value Z-value P-value 

Mean±SD Mean±SD 

Pre 0.80±0.86 1.20±1.86 112.00 -0.0207 0.9835 

During 3.47±2.17 3.47±1.55 98.00 -0.6014 0.5476 

Immediate 4.73±1.91 4.53±1.85 108.50 -0.1659 0.8682 

2 minutes 4.47±1.81 3.27±1.67 70.50 -1.7421 0.0815 

4 minutes 4.07±2.25 1.67±1.29 39.00 -3.0486 0.0023* 

6 minutes 2.53±1.55 1.00±1.00 45.00 -2.7998 0.0051* 

8 minutes 1.53±1.13 0.60±0.74 57.00 -2.3020 0.0213* 
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DISCUSSION 

Pain is the common adverse stimuli experienced 

by neonate, occurring as a result of injury, illness 

and necessary medical procedures.
7
 Pain is an 

unpleasant sensory and emotional experience 

associated with actual or potential tissue damage. 

By this definition we get to know pain is complex, 

subjective and multi-faceted phenomena. Hence, it 

falls short in relation to those who are unable to 

communicate like neonates.
6
 The two components 

by which we get to know child is in pain is 

behavior and physiological response which can be 

observed and recorded. It is shown that adults and 

infants behavioral response to pain is same. But 

time duration taken by adult response is in 

between one to four seconds and infants is 0.12 to 

0.70 seconds.
11

 Neonatal response to pain is with 

leg withdrawal and followed by crying.
12 

Lawrence L. et.al 
(13)

 whose one of the objective 

was to develop a behavioral assessment tool for 

measurement of pain in preterm and full term 

neonates. Neonatal Infant Pain Scale (NIPS) was 

used to score behavior before, during and after 

each intrusive procedure and found that NIPS has 

high Interrater reliability and internal consistency. 

Likewise, the outcome measure used in the 

present study i.e. NIPS measured pain in terms of 

facial expression, cry, breathing pattern, arms, 

legs, state of arousal, heart rate and oxygen 

saturation. In this study also it was found that 

neonates perceived pain during Chest 

physiotherapy.  

There are several medical procedures a neonate 

undergoes like endotracheal intubation, ventilator 

support, endotracheal suctioning and chest 

physiotherapy. Even though Chest Physiotherapy 

(CPT) improves oxygen saturation, facilitates the 

removal of secretions and helps ventilation of lung 

in newborns with respiratory problems.
4
  chest 

physiotherapy  is considered one of the noxious 

stimulus in infants.
14

 This could be supportive to 

this study were it showed that pre intervention 

pain was same in both the groups 

 Study done by Carmen Giannantonio et.al 
(4)

 to 

understand the role of CPT in neonatology and the 

role of CPT in neonates with respiratory diseases 

remains debated and needs further evaluation. But 

its consideration respiratory physiotherapy as a 

resource for the treatment of neonate lung disease. 

Swaddling was used as one of the non 

pharmacological methods to reduce pain in 

neonates, supported by a study done by Lai Ping 

Ho RN et.al 
(15)

 showed that swaddling is feasible 

and efficacious in controlling pain for heel stick 

procedure among preterm infants. 

Similarly a study was conducted by S Ohgi et.al 
(16)

 to show the effectiveness of swaddling versus 

massage therapy in management of excessive 

crying infants with cerebral insults and showed 

that swaddling may be more effective than 

massage intervention in reducing cry in infants.
 

Morrow et.al 
(17)

 also conducted a study to 

measure the difference in pain score for newborns 

when held and swaddled and unswaddled while 

routine heel lance procedure. And concluded that 

swaddling is effective non pharmacological 

method to reduce newborn pain for heel lance.
51

   

 The current study was proposed to investigate the 

effectiveness of swaddling on pain during chest 

physiotherapy in neonates. 

In current study pain perceived by neonate 

immediately after intervention was same in both 

the groups. Where at 4 minutes the swaddled 

neonate showed significant reduction in pain 

score. Federal De et.al conducted a study on 70 

healthy neonates to find pain perceived during 

blood sampling procedure at different time points 

using Neonatal Infant Pain Scale and concluded it 

is suitable tool for evaluation of pain at different 

time points. 

Fatemen Hashemi et.al. 
(18)

 conducted a study on 

infants to know effects of swaddling and breast 

feeding and their combined effects in which infans 

were swaddled 2 minutes before and after as. 

vaccination and 45 minutes of breast feeding 

before and after vaccination. And concluded that 

swaddling is non pharmacological method to 

relive pain. The findings of the above study can be 

considered and concluded that swaddling is 

effective way to soothe neonate when in pain. 

In the current study it was shown that  after 

swaddling neonates showed reduced NIPS score 
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at 4, 6 and 8 minutes. This could be due to the 

calming effect of swaddling which mimicking the 

containment feeling that infant experience in-

utero. Swaddling limits neonate’s movements 

which in turn prohibits muscle stretch, causing 

muscle relaxation. Hence, improving respiration 

increasing oxygen saturation and decreasing heart 

rate by organizing nervous system .
19

 

S Ho and L Ho 
(20)

 which showed the average pain 

during blood sampling in swaddling had 

significant reduction compared to control group 

and also showed that heart rate and oxygen 

saturation reached baseline in 2 minutes, where as 

in controlled group 6 to 8 minutes were needed for 

indexes to return to baseline. The finding of the 

above study are in line with the present study 

considering the result of current study, swaddling 

is an effective way to stabilize the physiological 

variables of the neonates. 

In the current study showed that in experimental 

group physiological variables were less in score 

than the controlled group. A systemic review was 

done in 2007 on swaddling behavior and stated 

that swaddling organizes the nervous behavior of 

neonate
10

 which in line with the findings of this 

study. 

There are several studies refer to the effect of 

swaddling on neonatal sleep
19

. It is possible that 

improvement in neonatal sleep by swaddling can 

be a reason which reduces facial changes in 

response to pain. In the current study it may be 

proposed that neonates fell asleep when swaddled 

and this reduces the change in facial expression 

during chest physiotherapy intervention. As stated 

by Fernandez the reaction appearing can be more 

practically observed than body movements and 

crying can be more specific than physiological 

variables change which are total response to 

painful stimuli. Assuming that it is true, 

physiotherapist can understand the neonatal pain 

experienced without using specific tool and by 

only observing face of the neonate.
19

 

But on the contrary, current study showed 

significant difference between group A and group 

B at 4 minute; it was observed that pain score was 

less when chest physiotherapy was done along 

with swaddling in group B. A possible 

explanation may be neonates sleep after 

swaddling and it mimics the experience of in-

uterus, another possibility would be that muscles 

are relaxed after swaddling.
19 

Results indicate that swaddling is effective 

technique in reducing pain. Although it might not 

have immediate effect but certainly has significant 

effect on reducing pain at the minimal time of 4 

minutes. 

 

CONCLUSION 

Results indicate that swaddling is effective 

technique in reducing pain. Although it might not 

have immediate effect but certainly has significant 

effect on reducing pain at the minimal time of 4 

minutes. 
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ABSTRACT:
“A Randomized Control Trial to assess the efficacy of dry ginger powder on management of nausea and
vomiting among antenatal mothers attending selected Urban Health Centres of Belgaum, Karnataka”.
The objectives of the study were to:
1. To assess the severity of nausea and vomiting among experimental and control group of antenatal mothers
using modified Rhodes index of Nausea and Vomiting.
2. To assess the efficacy of dry ginger powder in reduction of episodes of nausea and vomiting among antenatal
mothers in experimental group as compared to control group.
Methods: Ludwig Von Bertalanffy’s General System Theory was used as a conceptual framework for this study.

The hypothesis formulated for the study was:
H1: The mean post test scores of antenatal mothers in the experimental group will be significantly lower than the
mean pre test scores of antenatal mothers in the control group at 0.05% level of significance.
The research approach used for the study was the evaluative approach. The study was conducted using pre
treatment and post treatment, randomized control design. The independent variable of the study was application
of dry ginger powder and the dependent variable was nausea and vomiting.
Sample size were 60 antenatal mothers of less than 16 weeks of gestation, having complaint of nausea and
vomiting (30 in experimental and 30 in control group) and who attended selected Urban Health Centres,
Belgaum. Simple random sampling (lottery) method was used. Data was collected by using a modified Rhodes
index rating scale and was tabulated and analyzed in terms of objectives of the study, using descriptive and
inferential statistics.
Result: The major findings of the study were as follows: The mean difference between the pre and post
treatment scores of the experimental group was (11.2) with differential standard deviation of 0.17 and the
calculated Paired ‘t’ test between pre treatment and post treatment nausea and vomiting scores 21.88 which is
greater than the tabulated value, it showed that there was significant reduction in nausea and vomiting
(p<0.00001). The mean difference between the pre and post treatment scores of the control group was 0.8 with
differential standard deviation of 0.27 and the calculated Paired ‘t’ test between pre and post treatment scores 8.3
which was greater than the tabulated value, it showed that there was no much reduction in nausea and vomiting.
Unpaired ‘t’ test between post treatment scores in experimental group and post test scores in control group
showed that there is significant reduction of nausea and vomiting in experimental group compared to control
group.(p<0.00001).
The result showed that dry ginger powder is an effective, cost effective and non pharmacological treatment used
for reduction in number of episodes of nausea and vomiting among antenatal mothers.

KEYWORDS: Dry Ginger Powder, Nausea and Vomiting, Antenatal Mothers.
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INTRODUCTION:
“A baby is something you carry inside you for nine
months, in your arms for three years and in your heart till
the day you die”.

Mary Maso

During pregnancy physiological changes take place in
every system of the body and this physiological
adaptation to pregnancy is always underestimated. There
are various changes in the body depending on time but
these are designed or framed to enable the mother to
nurse the fetus and to prepare her body for labour and
lactation. This is due to the increased demands of the
growing fetus.1,2. Early pregnancy is manifested by the
symptoms of nausea and vomiting.3

Discomforts experienced by women following
conception which are not of serious nature, but may
become serious if they escalate, nausea and vomiting is
one among that which affects 80% of pregnant women.4

Nausea and vomiting usually develops by 5-6 weeks of
pregnancy. These symptoms are more common during
two months of pregnancy and improve by 4-5 months of
pregnancy. About 15-20% of all pregnant women
experiences nausea and vomiting until the third trimester
and 5% of women till the delivery.5

Since each pregnancy is unique and degree of these
symptoms is different from each other, the effect may be
varied due to the nausea and vomiting among pregnant
mothers. The severity of nausea and vomiting among
20% of pregnant women  increases which is intolerable,
and may result in impaired fluid balance, electrolytes,
acid based balance, weight loss and nutritional
deficiencies during pregnancy. It begins between 8-12
weeks of pregnancy and these symptoms usually
disappear by 20th week. These symptoms affects the
health and well being of mother and fetus. Mild cases are
treated with simple changes in the life pattern such as
nutrition adequate rest and sleep and use of antacids.
Severe cases requires hospitalization so that woman can
receive intravenous therapy for fluid and nutrition
balance.6

Reasons of nausea and vomiting of pregnancy is rarely
understood. These are due to the mechanical causes such
as lower oesophageal pressure, decreased peristalsis
movements, gastric emptying during pregnancy.
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Various hormonal causes like high levels of human
chorionic gonadotrophin (hCG) and estrogen levels.
Social and psychological factors also contribute to
nausea and vomiting.3

Since ancient period ginger has always been used for the
treatment of nausea and vomiting. Ginger scientifically
known as “Zingiber officinale” is used as a herbal
supplement. Ginger consists of dozens of phytonutrients
called gingerols. It has got anti nauseant properties.  This
helps to suppress gastric contraction and produces the
gastrointestinal motility and helps in spontaneous
peristalsis due to anticholinergic and antiserotonin
action.7

Nausea and vomiting is self limiting condition that may
be controlled by 4-5 months. If the woman experiences
persistent vomiting, it leads to decrease in more fluid
volume and causes dehydration8. Number of studies have
shown that women may suffer not only physically but
also psychologically due to nausea and vomiting during
pregnancy. Women have made decision to terminate
their pregnancy rather than suffering intolerable
symptoms.9

Delayed emptying of the stomach leads to the increase
level of cholecytokinin and cause nausea in pregnancy.10

Nausea and vomiting may not reduce totally it may
require different types of treatment over a period of days
and weeks and usually resolves by second trimester.11

Traditionally treatment for nausea and vomiting involves
change in the diet pattern a bland low fat diet, dry toast
small quantity of food with frequent intervals.5 Nausea
and vomiting reduces with reassurance, change in the
diet pattern, small and frequent meals and avoidance of
more amount of fluid intake in the early morning.
Adapting the alternative therapies such as Aroma
therapy, other interventions included that acupressure,
acustimulation, acupuncture, ginger, peppermint vitamin
B6, and antiemetic medications have shown to relive
symptoms.

Nausea and vomiting are generally common in
pregnancy that leads to distress, use of home remedies
and herbal therapy is safer. Treatment for this condition
is limited due to the fear of potential teratogenic effect.12

NEED FOR STUDY:
Every woman is different from each other like wise
every pregnancy is unique. During pregnancy each
woman experiences one or the other discomforts. During
pregnancy there is  physiological and emotional changes.
These changes are being associated with hormonal and
physical changes brought by an enlarging gravid
uterus.13
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In the year 2000-2005, the total fertility rate was 2.7 in
the World and 3% in India. Total birth per women in
India was reported to be 2.63 in 2010, according to a
World Bank report published in 2012.14 The population
rate of India in the year 2011 was 1.21 billion. The
population rate of Karnataka in the year 2011 was
61,130,704. The current population rate of India is 1.27
billion. The current population rate of Karnataka is
64,055,400 and the fertility rate is 2.6.15

According to the center for disease control and
prevention (CDC), every year around 4 million women
give birth, among this 1/3 of the pregnancies end up with
some complications. Sometimes pregnancy is associated
with varying degree of nausea and vomiting, which
cause distress to mother during pregnancy.16

Early pregnancy is characterized with the symptoms of
nausea, vomiting, intense hunger and vertigo. Nausea is
caused by delayed emptying of the stomach; it also
occurs due to high levels of production of
Cholecytokinin.10

Nausea and vomiting begins between 4-7 weeks of
gestation after the last period of menstruation. These
symptoms occur approximately to 80% of pregnant
mothers and disappear by 20th weeks of gestation.
Nausea and vomiting are generally mild and self limiting
condition that may be controlled by conservative
treatment. These symptoms are worse in the morning but
it can happen at any time of the day.17

Management for nausea and vomiting includes
reassurance, change in the diet pattern, complementary
alternative therapy such as psychotherapy, use of herbal
remedies, acupressure and pharmacological therapy.3 In
India, home remedial measures are used for treating
minor ailments during pregnancy. Ginger is one of the
indigenous system of health practice, this herbal remedy
are used in the treatment of nausea and vomiting during
pregnancy.16

Pregnancy induced nausea and vomiting can be treated
with ginger. Ginger is one of the non pharmacological
treatment commonly used as herbal supplement which is
reasonable and a safe alternative therapy. It has got anti-
nauseant and anti-vomiting agent, and has no dangerous
effects on outcome of pregnancy.7 Ginger has direct
effect on gastrointestinal tract, as it has the properties of
aromatic, spasmolytic, carminative and absorbent, no
side effects of ginger are shown in the researches.
Several clinical researcher have recorded that the dose of
250 mg of ginger consumed 4 times a day for 4 days are
more effective to prevent nausea and vomiting.18

Nausea and vomiting are common in pregnancy,
affecting up to 70% to 85% of pregnant women.
Pernicious vomiting of pregnancy is a complication of
pregnancy that affects various areas of the woman’s
health, including homeostasis, electrolytes, kidney
function and may have adverse fetal consequences.19

The condition is not treated in time leads to severe
dehydration, muscle wasting, electrolyte imbalance,
ketonuria and weight loss of more than 5% of body
weight. Malnourished have experienced adverse
pregnancy outcomes.20 protection against and relief from
nausea and vomiting is necessary. The student
investigator selected this topic for research study to
maintain well and healthy pregnancy.

STATEMENT OF THE PROBLEM:
A Randomized Control Trial to assess the efficacy of dry
ginger powder on management of nausea and vomiting
among antenatal mothers attending selected Urban
Health Centres of Belgaum, Karnataka.

OBJECTIVES OF THE STUDY:
The objectives are as follows:
1. To assess the severity of nausea and vomiting among
experimental and control group of antenatal mothers
using modified Rhodes index of Nausea and Vomiting.
2. To assess the efficacy of dry ginger powder in
reduction of episodes of nausea and vomiting among
antenatal mothers in experimental group as compared to
control group.

Assumptions
Dry ginger powder may be effective in reducing nausea
and vomiting in antenatal mothers.

Hypothesis
H1:  The mean post test scores of antenatal mothers in
the experimental group will be significantly lower than
the mean pre test scores of antenatal mothers in the
control group at 0.05% level of significance.

Operational Definitions
1. Efficacy: It refers to the ability of an intake of ginger
as prescribed to reduce the incidence of nausea and
vomiting in pregnant mothers.
2. Morning sickness: It refers to the nausea and
vomiting which occurs during first three months of
pregnancy.
3. Dry Ginger powder: It refers to dried ginger powder
consumed four times a day before food and at bed time
by boiling 250mg of dry ginger powder in 250ml of
water for 5 minutes each time for four consecutive days.
4. Nausea: It refers to an unpleasant sensation vaguely
referred to the epigastrium and abdomen, with a
tendency to vomit.



Asian J. Nursing Edu. and Research 6(1): January -March 2016

20

5. Vomiting: It refers to the act or an instance of eject
part or all of the stomach contents through the mouth,
usually in a series of involuntary spasmic movements.

6. Antenatal mother:
It refers to women who are pregnant and are in the first
trimester of pregnancy suffering with nausea and
vomiting irrespective of parity

Delimitations:
 Antenatal mothers who are in the first trimester of
pregnancy suffering with nausea and vomiting
irrespective of parity.
 Antenatal mothers attending the ANC selected Urban
Health Centres of Belgaum, Karnataka.

Conceptual frame work
Ludwig Von Bertalanffy’s General System Theory was
used as a conceptual framework for this study.

RESEARCH METHODOLOGY:
Research Approach:  Evaluative approach approach
was adopted in this study.
Research Design: A randomized controlled trial (one
group pre test and post test control group design) was
adopted to carry out the present study.
Research Setting: The research setting selected for this
study was Ramanagar and Ashoknagar Urban Health
Centres, Belgaum, Karnataka.
Research Variable: Independent variable- Dry ginger
powder, Dependent variable- Nausea and Vomiting.
Population: In the study, antenatal mothers were the
population. The accessible population for the present
study are those who fulfilled the selection criteria and
those who were available in the Ashoknagar and
Ramnagar Urban Health Centres.
Sample and Sample Size:  The sample for present study
were Antenatal Mothers attending selected Urban Health
Centres, Belgaum, Karnataka.
and the sample size is comprised for the study was  60

antenatal mothers attending selected Urban Health
Centres.
Sampling Technique:  The sampling technique used for
the study was simple random sampling technique ( by
lottery method) 30 in experimental group 30 in control
group (15 sample in experimental and 15 sample in
control group from each area)
Development and description of tool:
The tool was divided in two parts.
Part I- Comprised of Obstetrical variables
Part II- Modified Rhodes Index

Description of the tool:
As per the expert’s suggestions the final tool consists of

Section I- Obstetrical variables which include:- Age,
Gravida, Gestational age in weeks, Religion, Education,
Occupation, Parity, Type of family.

Section II- Detail modified Rhodes index to assess
nausea and vomiting

Scoring key:
Section I –Obstetrical variables

Section II- 5 points scale with options such as
O 1 2 3 4
Never Almost

Never
Sometimes Fairly

Often
Very
Often

To interpret, the scores were categorized as follows:

Score Severity of Nausea and Vomiting
0 - 12 Normal
13 - 24 Mild
25 -36 Moderate
37 - 48 Severe

Method used for data collection:
The data was collected with formal information and
permission of Medical Officer from January 2014-
February 2014 at Ashoknagar and Ramnagar, Urban
Health Centres.

The steps followed for data collection were as follows:
Step 1: The investigator obtained permission from
respective authority to conduct the study.
Step 2: Investigator introduced self to the mothers and
explained the and purpose of study to mothers.
Step 3: The written consent was obtained by the
Participants.
Step 4: Selection of subjects. (Antenatal Mothers having
nausea and vomiting with less than 16 weeks of
gestational period).
Step 5: The pre- treatment assessment with modified
Rhodes Index scale to assess the severity of nausea and
vomiting in antenatal mothers was done.
Step 6: Dry ginger powder was administered to the
experimental group at the end of the pre test.
 Consumption of dried ginger powder 4 times a day,
before breakfast, lunch, dinner and at bed time by
boiling 250mg of dry ginger powder in 250ml of water
for 5 minute each time for 4 consecutive days.
Step 7: The post- treatment of the study was carried out
after 7 days, using the same tool as that used for pre-
treatment with modified Rhodes index scale and
effectiveness of severity of nausea and vomiting was
assessed in antenatal mothers.
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Fig 1

RESULTS:
The major findings of the study were as follows:
Section  I: Distribution of sample characteristics according to obstetric variables of respondents
Table 1: Frequency and percentage distribution of subjects according to obstetric variable in experimental and control group. n= 60

Graph 1: Cone graph showing percentage distribution of antenatal
mothers according to age in experimental group and control
group.

Graph 2: Cylindrical graph showing percentage distribution of
antenatal mothers according to gravida in experimental group and
control group.
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Graph 3: Column graph showing percentage distribution of
antenatal mothers according to gestational age in weeks in
experimental group and control group.

Graph 4: Cone graph showing percentage distribution of antenatal
mothers according to religion in experimental group and control
group.

Graph 5: Cone graph showing percentage distribution of antenatal
mothers according to educational status in experimental group and
control group.

Graph 6: Cylindrical graph showing percentage distribution of
antenatal mothers according to occupation in experimental group
and control group.

Graph 7: Cone graph showing percentage distribution of antenatal
mothers according to parity in experimental group and control
group.

Graph 8: Cone graph showing percentage distribution of antenatal
mothers according to type of family in experimental group and
control group.



Asian J. Nursing Edu. and Research 6(1): January -March 2016

23

Section II- Findings of pre test and post test severity of nausea and vomiting among antenatal mothers.
Table 2: Frequency and Percentage distribution of severity in
nausea and vomiting score among antenatal mothers in
experimental and control group.
n=60

Table 3.a:  Mean and Standard deviation score of antenatal
mothers in experimental group. n=30

Area of analysis Mean SD
Pre test 28.1 3.1
Post test 16.9 2.93
Difference 11.2 0.17

Table 3.a: reveal that there is positive outcome in
reduction of nausea and vomiting among antenatal
mothers of mean, mean percentage, standard deviation
scores after administering dry ginger powder in
experimental group.

Table 3.b: Mean, and standard deviation, scores of antenatal
mothers in control group. n=30

Area of analysis Mean SD
Pre test 23.2 4.96
Post test 22.4 4.69
Difference 0.8 0.27

Table 3.b : reveal that there is no much difference in pre
test and post test scores of t nausea and vomiting in
control group as compared to experimental group. This
shows that there is no difference or much difference
without administering dry ginger powder in control
group.

Testing of hypothesis:
H1- The mean post test scores of antenatal mothers in the
experimental group will be significantly lower than the
mean pre test scores of antenatal mothers in the control
group at 0.05% level of significance.

Table 4.a: Mean differences, standard error and Paired‘t’ test of
severity of nausea and vomiting scores in experimental group.

Mean
difference

Standard
error

Paired t- test

Calculated Tabulated
11.2 2.8 21.88 2.04

(p< 0.05)

Table 4.a: reveal that the calculated paired ‘t’ test (t=
21.88) is greater that tabulated ‘t’ value (t= 2.04). Hence
post test nausea and vomiting score was lesser than pre
test nausea and vomiting score. Therefore it can be
inferred that application of dry ginger powder was
effective to improve nausea and vomiting among
antenatal mothers.
Hence H1 is accepted.

Table 4.b: Mean differences, standard error and Paired ‘t’ test of
severity of nausea and vomiting scores in control group. n=30

Mean difference Standard error Paired t- test
Calculated Tabulated

0.8 0.5 8.3 2.3
(p< 0.05)

Table 4 b: reveal that the calculated paired ‘t’ test value
( t=8.3) is greater than tabulated ‘t’ value (t=2.3). Hence
there was no much difference between pre test and post
test scores of nausea and vomiting in pregnancy.

Table 4.c: Standard error and unpaired ‘t’ test value of severity of
nausea and vomiting scores between post   test scores in
experimental and control group.                                       n=60

Standard error Unpaired ‘t’t test
Calculated P value

1.03 5.337 <0.00001
(p<0.05) t (n1+n2) =58

Table 4.c: reveal that p value is less than 0.05
suggesting of significant difference of post test scores
between  experimental and control group. Hence
application of dry ginger powder helped in reduction in
severity of  nausea and vomiting among antenatal
mothers.
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Table 5: Comparing severity of nausea and vomiting scores in experimental and control group. n=60
Group Pre test Post test Decrease Paired t- test df P  value
scores
Experimental Group 28.1+_3.10 16.9+_2.93 11.2+_0.17 21.88 29 <0.00001
Control group 23.2+_4.96 22.4+_4.69 0.8+_0.27 8.3 29 <0.00001

Table 5: reveal that mean pre test severity of nausea and
vomiting scores in control group was less than the
experimental group mean post test score of experimental
group was significantly less than the control group.
Reduced number of episodes of nausea and vomiting in
experimental group, which is significantly less than the
control group. which proves that second objectives of
research study was achieved.

DISCUSSION:
1. Findings related to sample characteristics in
experimental and control group.
2. Findings of pre treatment and post treatment severity
of nausea and vomiting scores of antenatal mothers in
experimental and control group.
3. Compare the severity of nausea and vomiting scores
between post treatment scores in experimental and
control group.

1. Findings related to sample characteristics
The study showed that in experimental group, 19
(63.33%) belonged to the age group of 21-25 years, 9
(30 %) belonged to the age group of 26-30 years, 2
(6.7%)belonged to the age group below 20 year. In
control group 20 (66.67%) belonged to age group of  21-
25 years, 6 (20%) belonged to 26-30 years, 3 (10%)
belonged to age group below 20 years, remaining 1
(3.33%) belonged to above 30 years.

The study result on gravida showed that, in experimental
group 17 (56.66%) were multigravida and 13(43.33%)
were primigravida. In control group 16(53.33%) were
multigravida and 14 (46.67%) were primigravida.

In present study, gestational age in weeks findings
showed that, in experimental group 16(53.33%)
belonged to the 10-12 weeks of gestational period, 10
(33.33%) belonged to the 13-16 weeks of gestational
period, 4 (13.33%) belonged to 7-9 weeks of gestation
period. In control group 18(60%) belonged to the 10-12
weeks of gestation, 8 (26.7%) belonged to the 13-16
weeks of gestation period and 4 (13.33%) belonged to 7-
9 weeks of gestation period.

Present study results on educational status showed that in
experimental group 23 (76.67%) belonged to secondary
educational status 6 (20%) belonged to higher secondary
1(3.33%) belonged to no formal education. In control
group 24 (80%) belonged to secondary education, 5
(16.7%) belonged to higher secondary education and 1
(3.33%) belonged to graduation.

The study result on occupation in experimental group
27(90%) were house-wives, 2(6.67%) were self
employee. 1 (3.33%) was government employee. In
control group 29 (96.7%) were house-wives, 1(3.33%)
was a government employee.

In this study findings in the experimental group, showed
that 27 (90%) belonged to joint family, 3 (10%)
belonged to nuclear family. In control group 25
(83.33%) belonged to joint family, 4(13.33%) belonged
to nuclear family and 1(3.33%) belonged to extended
family.

2. Findings of pre treatment and post treatment
severity of nausea and vomiting scores of antenatal
mothers in experimental and control group
In experimental group the study findings showed that pre
treatment scores were 3 (10%) had mild degree of
nausea and vomiting, 27 (90%) had moderate degree of
nausea and vomiting. After intervention of dry ginger
powder post treatment scores were 29 ( 96.67% ) had
mild degree of nausea and vomiting, 1(3.33%) had
normal degree of nausea and vomiting . In control group
pre test scores were 20 (66.67%) were in mild degree, 10
(33.33%) were in moderate degree. In post test scores 23
(76.67%) had mild degree, 7 (23.33%) had moderate
degree of nausea and vomiting.

3. Compare the severity of nausea and vomiting
scores between post test scores in experimental and
control group
Effectiveness of dry ginger powder was assessed by
comparing the post test scores of experimental group and
control group by using unpaired ‘t’ test the findings
showed that the difference between the experimental and
control group on severity of nausea and vomiting scores
of antenatal mothers was found to be significant at t58=
5.337 at (p<0.05). It showed that there is reduced
severity of nausea and vomiting among antenatal
mothers in experimental group compared to control
group. Hence H1 was accepted.

CONCLUSION:
Based on the analysis of the findings of the study, the
following inferences were drawn. There was a
significant reduction in severity of nausea and vomiting
among antenatal mothers after distribution of dry ginger
powder. Thus it proved to be an effective treatment for
nausea and vomiting. Therefore, this intervention should
be promoted and implemented as a routine care for all
antenatal mothers having nausea and vomiting.
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NURSING IMPLICATIONS:
The findings of the study have implication for nursing
practice, nursing education, nursing administration,
nursing research.
1. Nursing Practice
a. The findings would help the nurse practitioner to
develop insight into the importance of health education
in their clinical practice in maintaining the health of
society.
b. Nurses are in a position to adopt non
pharmacological method for safe pregnancy.
c. The modified Rhodes scale can be used as a scale to
assess the level of nausea and vomiting among antenatal
mothers.
d. It also gives the insight for the nurses to plan and to
organise effective treatment for nausea and vomiting
among antenatal mothers.

2. Nursing education
a. The study suggests that health teaching should be
given prime importance in nursing practice.
b. This study will help to teach the OBG nursing
students who are posted in clinical setting on using of
modified Rhodes Index Scale.
c. The study will help the nurse educator to know the
degree of nausea and vomiting and which will guide her
to impart the knowledge. It is assessment and the
treatment to the nursing students.
d. It is one of the effective intervention for nausea and
vomiting the nurse educator can motivate the student
nurses to educate the mothers for early treatment.
e. The tool and findings of the study will provide as a
guideline to develop further studies on various non-
pharmacological methods to be used in pregnancy
period.

3. Nursing administration
a. There is a need for clinical research for improving
the nursing services.
b. The finding showed that there is need for continued
health education programmes for pregnant mothers.
c. Policies and protocols should be made by the nurse
administrators regarding the management of nausea and
vomiting with the help of dry ginger powder.
d. The nurse administrator should take initiative to
introduce the non – pharmacological methods to
antenatal mothers who are less than 16 weeks of
gestational period as a routine care by making this an
institutional policy.
e. Nurse can provide better management for Antenatal
mothers, it will recover fast from the symptoms of
nausea and vomiting.

4. Nursing research
a. The findings of the study will provide guidelines for
a new nurse researcher to take up similar studies in

different settings.
b. Based on research findings future researchers or
student nurse can conduct further study.
c. The result of the study can be published in nursing
journals.
d. The outcome can be used as evidence based data for
revising nursing curriculum, to develop effective non –
pharmacological practice. Hence, Dry Ginger Powder for
reducing early symptoms can be researched and tested
by conducting several clinical trials to establish their
effectiveness.

LIMITATION:
1. Generalization of the study could not made due to
small size of the sample and limited area of setting.
2. Study is limited to the antenatal mothers who were
available at the time of data collection.
3. The study was limited to antenatal mothers who are
less than 16 weeks of gestation.

RECOMMENDATIONS:
The following recommendations are offered for further
studies.
a. The study can be replicated on a greater sample to
validate the findings of the present study.
b. Structured teaching programme can be carried out to
evaluate the effectiveness of dry ginger powder on
management of nausea and vomiting among antenatal
mothers.
c. A comparative study can be done between the
effectiveness of Dry Ginger Powder and Lemon.
d. A similar study can be undertaken in different
settings.
e. A comparative study can be conducted among
antenatal mothers residing at rural and urban area.
f. Similar study can be conducted in other tertiary care
centres or states to validate and generalize the findings.
g. A correlational study can be done to identify the
socio economic variables related to the problem.
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1. Introduction

Breast engorgement is a condition that affects breastfeeding mothers early in the postpartum. 

The discomfort and tenderness as a result of the engorgement is a major contributing factor to 

the early cessation of breastfeeding. Many treatments for breast engorgement have been 

attempted and explored. Very few researches have been conducted to monitor the effect of 

cabbage leaves application on breast engorgement. A study on the effectiveness of chilled 

cabbage leaves can contribute to providing evidence for introducing the intervention in clinical 

practice thus, the researcher conducted this study. The objectives of the study were to assess 

the pain and severity of breast engorgement experienced by postnatal mothers before and 

after application of chilled cabbage leaves and to evaluate the effectiveness of chilled cabbage 

leaves application for relief of breast engorgement among postnatal mothers. The research 

approach used for the study was the evaluative approach. The study was conducted using a one 

group pre test post test pre experimental design. The independent variables of the study were 

cabbage leaves application for relief of breast engorgement and the dependent variables were 

the pain and severity. Wiedenbach's clinical nursing practice –A helping Art theory was used as 

a conceptual framework for this study. The study was conducted on 30 postnatal mothers 

having breast engorgement admitted in maternity wards of KLE Dr Prabhakar kore hospital 

Belguam using convenient sampling technique. Data was collected by using a breast 

engorgement pain and severity rating scale. The hypothesis for the study was Ho1: There is no 

significant difference between the mean pre treatment scores and mean post treatment scores 

of breast engorgement of postnatal mothers received cabbage leaves application at 0.05 level 

of significance. The data was tabulated and analyzed in terms of objectives of the study, using 

descriptive and inferential statistics. The major findings of the study on effectiveness of chilled 

cabbage leaves application for breast engorgement on reducing pain and severity of breast 

engorgement among postnatal mothers showed the mean pre test score of postnatal women 

with breast engorgement before application of chilled cabbage leaves (14.86) is more than the 

mean post test score (1.33) after application of cabbage leaves on postnatal mothers with 

breast engorgement.  Wilcoxon signed rank test shows that there is a significant difference 

between pre and post treatment scores Z=4.792 P<0.001. Hence chilled cabbage leaves 

application is effective in reducing pain and severity of breast engorgement. 

Despite being a natural human activity breastfeeding 

difficulties are not uncommon. But, just because it is natural it 

does not mean that it is easy especially in the first few over 
3whelming weeks with the new born. Though it was an preferred 

practice by the postnatal mothers, it is not successful for all the 

mother due to many factors. One of the most common factors 

affecting this breast feeding practice is breast engorgement.1 

Breast engorgement is the painful overfilling of the breast with 

milk. This is usually caused by an imbalance between secretion and 

feeding and is characterized by swelling, tenderness, warmth, 

hardness and pain.  I f  i t  not treated promptly can 
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MATERIALS AND METHODS

The research approach was evaluative and the study design 

was pre experimental one group pretest posttest design to 

evaluate the effectiveness of chilled cabbage leaf application for 

relief of breast engorgement. Independent variable was chilled 

cabbage leaf application for relief of breast engorgement, 

Dependent variable was reduction in the pain and severity of 

breast engorgement and The extraneous variables considered 

were Parity, mode of delivery, type of feeding. The setting 

selected for the present study was postnatal ward of K.L.E'S 

Dr.Prabhakar Kore Charitable Hospital, Belgaum. The study 

population comprises of postnatal women who are admitted in 

postnatal ward at K.L.E'S Dr. Prabhakar Kore Charitable Hospital, 

Belgaum. The sample chosen for the present study was 30 

postnatal mothers having breast engorgement admitted in 

postnatal ward at K.L.E'S Dr.Prabhakar Kore Charitable Hospital, 

Belgaum. The sampling technique used for the study was 

convenient sampling technique. The tool used for gathering 

relevant data was a breast engorgement pain and severity rating 

scale. All participants were selected after the fulfillment of 

inclusion and exclusion criteria. A written informed consent was 

obtained from the study participants. Pre-treatment assessment 

of the severity of breast engorgement in postnatal mothers was 

done with breast engorgement pain and severity rating scale. 

Chilled cabbage leaves were applied to the experimental group 

at the end of the pre-test by following method such as Before 

using the chilled cabbage leaves, crushed the veins in the leaf 

with a rolling pin, or slice off the tops of the “veins” with a sharp 

knife then several leaves were draped over each breast and care 

was taken to cover all the engorged tissue. The compress was left 

on until the leaves became wilted, that is for about 30 minutes. 

The procedure was Repeated (application of chilled cabbage 

leaves) four times that is every 6 hourly per 24 hours for 2 days. 

Post treatment assessment was carried out to evaluate the 

effectiveness of chilled cabbage leaves to reduce the pain and 

severity of the breast engorgement.

Statistical analysis was done using descriptive and 

inferential statistics.  PainP re- treatment Post-treatment 

score.

TABLE 1: Frequency and percentage distribution in pain of 

breast engorgement in pre and post treatment score. n=30

Results:

Table 1 revealed in pre test slight pain present 

1(.33%)postnatal mother ,moderate pain for 9 (30%)postnatal 

mothers and severe pain for 20(66.67%) postnatal mothers and 

where as in post test pain was absent for 23 (76.67%) postnatal 

mothers and slight pain present for 7(23.33%) postnatal mothers.

Table 2 revealed in pre test slight redness present 12(40%) 

postnatal mothers, moderate redness for 11 (36.6%) severe 

redness for 6(20%) postnatal mothers and where as in post test 

redness was absent for 28 (93.33%) postnatal mothers and slight 

redness present for 2(6.7%) postnatal mothers.

Table 3: revealed in pre test slight hotness  present 1(3.3%) 

postnatal mother ,moderate hotness for 1 (3.33%) postnatal 

mother severe hotness  for 28 (93.3%) postnatal mothers and 

where as in post test hotness was absent for 18 (60%) postnatal 

mothers and slight hotness present for 12 (40%) postnatal 

mothers.

TABLE 2: Frequency and percentage distribution of 

redness in severity of breast engorgement in pre and post 

treatment scores  n=30

TABLE 3: Frequency and percentage distribution of 

hotness in severity of breast engorgement in pre and post 

treatment scores                                                                                n=30

TABLE 4: Frequency and percentage distribution of 

hardness in severity of breast engorgement in pre and post 

treatment score.                                                                                 n=30
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Table 4 revealed in pre test, moderate hardness for 4 (13.33%) 

postnatal mothers severe hardness for 26 (86.67%) postnatal 

mothers and where as in post test hardness was absent for 26 

(86.67%) postnatal mothers and slight hardness present for 4 

(13.3%) postnatal mothers.

Table 5; revealed in pre test swelling absent 2 (6.66%) postnatal 

mothers , slight swelling present 6 (20%) postnatal mothers 

,moderate swelling for 10 (33.3%) postnatal mothers and severe 

swelling  for 12 (40%) postnatal mothers and where as in post test 

swelling was absent for 29 (96.67%) postnatal mothers and slight 

swelling present for 1 (3.33%).

Table 6: revealed in pre test lactation poor 25 (83.33%) in 

postnatal mothers, fair lactation present 5 (16.67%) postnatal 

mothers ,and where as in post test excellent lactation was present 

for 16 (53.33%) postnatal mothers and good lactation present for 14 

(3.33%) postnatal mothers.

TABLE 6: frequency and percentage distribution of lactation 

in severity of       breast engorgement in pre and post treatment 

scores                                                                                                         n=30

Table 7 Findings related to effectiveness of chilled cabbage 

leaf application on reducing pain and severity of breast 

engorgement among postnatal mothers.  

Table 7: revealed that mean pre test score (14.86) is more than 

the mean post test score (1.33). Hence chilled cabbage leaves 

application is effective in reducing pain and severity of breast 

engorgement. So H0 is rejected

The majority of the postnatal mothers 15 (50%) belonged to  the 

age group of 18-22 years, and 10 (33.33%)  belonged to  the age 

group of 23-27 years, 5 (16.66%) belonged to  the age group of 28-

32 years. Similar quasi experimental study conducted by Ruba A35 

in Coimbatore found that out of 28 postnatal mothers the breast 

engorgement was common in age group of 21 – 25 years. Majority of 

the postnatal mothers were primiparous 25 (83.33%) and 5 

(16.66%) were multiparous. Supporting to these findings study 

conducted by Ruba.A35found that primi gravid mothers were more 

prone to develop breast engorgement than multigravida. Among the 

postnatal mothers 23 (76.66%) were Hindus, 5 (16.66%) were 

Muslims and 2 (6.66%) were Christians.  Majority had normal 

delivery 20 (66.66%) and 10 (33.33%) were LSCS.  Majority of 

postnatal mothers 10 (33.33%) were breast feeding and 20 

(66.66%) were EBM with wati spoon.. There are no supportive or 

contradictory studies found in baseline data of religion, mode of 

delivery and type of feeding. The findings of the prê treatment scores 

of pain by using breast engorgement pain and severity rating scale 

were found to be   slight pain in 1 postnatal women (0.33%) 

,moderate pain in 9 (30%) postnatal women and severe pain in 20 

(66.67%) .After application of chilled cabbage leaves the post test 

scores of pain was absent in  23 (76.67%) postnatal women and  

7(23.33%) experienced slight pain. The similar study was 

conducted by Robert KL30 in Australia. The study findings showed 

that there was a statistically reduction in pain score of 1.8 points 

(30%) with chilled cabbage leaf and 2.2 points (39%) with gel packs 

(p=0.0001). He concluded that gel packs and chilled cabbage leaves 

were both effective treatments in reducing pain associated with 

breast engorgement. Another study supported the same results 

which was conducted by Wong BB, Koh S, Hegney GD, Guhe H39 

which concluded that chilled cabbage leaf  application reduced pain 

associated with breast engorgement. The similar study findings 

were showed by Rober KL, Reiter M, Diane27   which revealed a 

statistically significant reduction in pain scores for both room 

temperature 2.0 points (37%) and chilled cabbage leaves2.1 points 

(38%) (p=0.0001). Contradictory to these findings the study 

conducted by Smriti A24, which found that hot and cold compress 

was more effective  at p<0.001 level where as cold cabbage leaves 

was effective  in decreasing pain (p<0.001) The severity of breast 

engorgement was measured by using breast engorgement pain and 

severity rating scale which had following components like redness, 

hotness, swelling, hardness and lactation. The findings of pre 

treatment scores by utilizing breast engorgement pain and severity 

rating scale revealed that there was  redness in severity of breast 

engorgement in pre treatment reveals that slight redness  present 

12 (40%)  in postnatal mothers, moderate redness for 11 (36.6%)  

and severe redness  for 6 (20%) postnatal mothers.  In post test 

scores after application of chilled cabbage leaves redness was 

absent for 28 (93.33%) of postnatal mothers and slight redness 

present for 2 (6.7%) postnatal mothers. In pretreatment scores  

DISCUSSION

4. RFESULTS
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hotness  as a component in severity of breast engorgement  

revealed  that slight hotness  present 1 (3.3%) postnatal mothers 

,moderate hotness for 1 (3.33%) and severe hotness  for 28 (93.3%) 

postnatal mothers . After application of chilled cabbage leaves 

hotness in post treatment was absent for 18 (60%) and slight 

hotness present for 12 (40%) In pretreatment scores the  swelling in 

severity of breast engorgement   revealed that swelling was  absent 

for 2 (6.66%), postnatal mothers  with breast engorgement  and 

slight swelling present 6 (20%) ,moderate swelling for 10 (33.3%)  

and severe swelling  for 12 (40%). After application of chilled 

cabbage leaves  in post treatment score  swelling was absent for 29 

(96.67%) and slight swelling present for 1(3.33%)postnatal 

mothers. For redness, hotness, swelling components in severity of 

breast engorgement on supportive or contradictory studies were 

found. In pre treatment scores the hardness as a component in 

severity of breast engorgement was moderate hardness in 4 

(13.33%) postnatal mothers, and  severe in 26 (86.67%)  postnatal 

mothers however  after  the application of chilled cabbage leaves 

hardness was absent in  26 (86.67%) and slight hardness present in  

4 (13.3%) postnatal mothers. These findings were supported by a 

study carried out by Boh BoiWong39 which found that cabbage 

leaves application used on women with breast engorgement helps to 

reduce the hardness of engorged breasts.  In pre treatment scores 

the degree of lactation was found to be poor in 25 (83.33%) 

postnatal mothers, and  fair in 5 (16.67%) postnatal mothers. Where 

as in post treatment lactation was excellent in 16 (53.33%) and good 

in 14 (3.33%) postnatal mothers. The study finding were similar to 

that found by a randomized control trial conducted by Nikodem25 to 

evaluate the effect of cabbage leaves on mothers perception of 

breast engorgement and the influence of this treatment on breast 

feeding practices. It found that women who received cabbage leaf 

application were more likely to breast feed exclusively (76%) and 

duration of exclusive breast feeding was longer. The mean pre 

treatment score of breast engorgement before application of chilled 

cabbage leaves (14.86) is more than the mean post treatment score 

(1.33).  Wilcoxon signed rank test shows that there is a significant 

difference between pre and post treatment scores (Z=4.792 

P<0.001). Hence it can be said that chilled cabbage leaf application is 

effective in reducing pain and severity of breast engorgement.   A 

similar quasi experimental one group pretest post test design 

supportive study was conducted by A Ruba35 on 24 postnatal 

mothers in Coimbatore. The mean pre treatment score was 8 and 

after application of cabbage leaves the post test score was 1.56 and 

found that cabbage leaf application is very effective in relieving 

breast engorgement.  A supportive study was conducted by Roberts 

KL30 to compare the effectiveness of chilled green cabbage leaves 

and chilled gel packs in reducing breast engorgement in postpartum 

mothers. It showed that both chilled cabbage leaves and chilled gel 

packs were effective in reducing pain on breast engorgement but 

majority of mothers preferred cabbage leaves. Another supportive 

study was conducted by Smriti A24 to assess and compare the 

efficacy of cold cabbage leaves and hot and cold compress in 

treatment of breast engorgement. Results found that both hot and 

cold compress and cabbage leaves were effective in decreasing 

breast engorgement, (p=0.007). The findings of a study conducted 

by Reiter MA3 were contradictory to that of the study. The study was 

conducted to compare the effectiveness of chilled over room 

temperature cabbage leaves in reducing the discomfort in postnatal 

mothers. It found that there was no difference in the post treatment 

ratings for both treatments (p=0.04) and concluded that it is not 

necessary to chill cabbage leaves before use.

There was a significant reduction in pain and severity of breast 

engorgement among postnatal mothers after application of chilled 

cabbage leaves. Thus it was proved to be an effective treatment for 

pain and severity of breast engorgement. Therefore, this 

intervention should be promoted as an institutional policy and 

implemented as a routine care for all postnatal mothers having 

breast engorgement for reducing pain and severity.

CONCLUSION
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Abstract: Early adulthood is a phase of storm and stress and is the most vulnerable group to suffer various 

health problems especially if they lack in knowledge of reproductive health
2
. Objectives of the study were: To 

assess the knowledge of reproductive health among female college students. To find the association between 

knowledge of reproductive health (RH) and selected socio demographic variables. Cross sectional design was 

used for the study. Purposive sampling technique was used to select 60 female students of Sangolli Rayanna 

College. Data was collected by means of a structured questionnaire which was divided into 2 sections namely 

baseline data and knowledge regarding RH. Analysis was done using descriptive and inferential statistics. The 

major findings indicated that female college students had average knowledge in the aspects of RH. There was 

no significant association between knowledge and baseline data other than mass media available at home as a 

source of information. 

 

I. Introduction 

India’s Population today is over One Billion. Adolescent’s making up one fifth (1/5th) of the 

population
1
. A large number of adolescent’s are out of schools, get married early, work in vulnerable situations; 

are sexually active and are exposed to peer-pressure
2
. Some of the challenges for adolescents include unwanted 

pregnancy, excess risk of maternal and mortality, sexually transmitted etc. Better access to adequate information 

and proper knowledge regarding reproductive health, contraceptive information and services can reduce the 

number of girls becoming pregnant, giving birth at too young an age and STD’s
7
.  

One of the specific targets of the health Sustainable Development Goal (SDG 3) is that by 2030, the 

world should ensure universal access to sexual and reproductive health-care services, including for family 

planning, information and education, and the integration of reproductive health into national strategies and 

programmes
9
. 

But early-adults often lack knowledge, education, experience, in some cultures; they may also have to 

bear the effects of many judgmental attitudes, making an already difficult situation even worse
1
. Hence this 

study aims at assessing knowledge of female college student’s knowledge regarding reproductive health. 

 

II. Research Methodology 
In this study descriptive approach was considered and cross sectional study design was used. The 

settings selected for the present study was Sangolli Rayanna college Belagavi, Karnataka. The population 

comprises of female college student above the age group of 20 years. The sample size considered for the study 

were 60 female college students by purposive sampling (non-probability sampling). The tool used for gathering 

relevant data was structured questionnaire on knowledge on Reproductive health. The data obtained was 

analyzed in terms of the objective of the study, using descriptive and inferential statistics. 

 

III. Results 
Distribution of sample’s characteristic according to demographic variables.                         

              n =60 
S.No Baseline data Frequency (f) Percentage (%) 

1. 

 

 

 

 

2. 

 

 

 

 

 

Age in years: 

21 

22 

23and above. 
 

Religion: 

Hindu 
Muslim 

Christian 

Any others. 
 

 
22 

24 

14 
 

 

29 
09 

18 

04 
 

 

36.66 

40 

23.33 
 

 

48.33 
15 

30 

6.66 
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3. 

 

 

 

 

 

 

 

4. 

 

 

 

 

 

 

 

 

5. 

 

 

 

 

 

 

 

6. 

 

 

 

 

7. 

 

 

 

 

 

8. 

 

 

 

9. 

 

 

 

10. 

 

 

 

11. 

 

Fathers educational status: 

Non formal education 

Primary  

SSLC 
PUC 

Graduation 

Post graduation/ above. 
 

Mothers educational status: 

Non formal education 
Primary  

SSLC 
PUC 

Graduation 

Post graduation/ above. 
 

 

Family income/ month: 

Less than Rs 2000 

Rs2001 – Rs 4000 

Rs 4001 – Rs 6000 
Rs 6001 _ Rs 8000 

Rs 8001 above. 

 

Fathers occupation: 

Govt employee 

Privet employee  
Self employee 

Unemployed  

 

Mothers occupation: 

Govt employ 

Privet employ  
Self employ 

House wife 

 

Type of family: 

Nuclear 

Joint 
 

Place of residence: 

Rural 
Urban 

 

Marital status: 

Married 

Unmarried  

 

Mass media at home: 

Television 

Internet 
Radio 

Magazine. 

 
02 

09 

19 
08 

19 

03 
 

 

11 
10 

12 
11 

12 

04 
 

 

02 
06 

16 

21 
15 

 

 
07 

27 

18 
08 

 

 
12 

18 

08 
22 

 

 
37 

23 

 
 

20 

40 
 

 

10 
50 

 

 
36 

19 

03 
02 

 
3.33 

15 

31.66 
13.33 

31.66 

5 
 

 

18.33 
16.66 

20 
18.33 

20 

6.66 
 

 

3.33 
10 

26.66 

35 
25 

 

 
11.66 

45 

30 
13.33 

 

 
20 

30 

13.33 
36.66 

 

 
61.66 

38.33 

 
 

33.33 

66.66 
 

 

16.66 
83.33 

 

 
 

60 

31.66 
5 

3.33 

 

Bar graph showing percentage distribution of knowledge scores of students regarding reproductive 

health 
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Association of knowledge with baseline data: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 There is significant association between the knowledge and mass media available at home as a source of 

information. But there was no any association between parents education, type of family, marital status. 

IV. Discussion 

Knowledge of Reproductive health among female college students: 

The overall knowledge scores of 60 female college students, revealed that maximum 36 (60%) had average 

knowledge.   

The study conducted by Akani CI among 304 female college students showed contradicts findings that students 

(50.7%) had good knowledge
6
. 

The idea of adolescent sexuality is not easily accepted in Indian culture that could be the reason why adults are 

denied education on premarital sex and reproductive health. This is the reason why female college students lack 

in knowledge. The contradict study results may be because of western culture impact. 

 

Association of knowledge scores with selected baseline data: 

The present study showed that there is significant association between the knowledge and mass media available 

at home as a source of information. But there was no any association between parents education, type of family, 

marital status
4
. 

The contradict study was conducted on medical faculty from urban area may be the reason for showing 

association with knowledge. 
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Abstract 

Women education in India can play a very important role in the development of the country. Education is milestone of women 

empowerment because it enables them to respond to the challenges, to confront their traditional role and change their life. The 

growth of women’s education in rural areas is very slow. This obviously means that still large women of our country are illiterate, 

the weak, backward and exploited.” Education of women is the most powerful tool of change of position in society. Education also 

brings a reduction in inequalities and functions as a means of improving their status within the family. Only literacy can help 

women to understand the Indian’s constitutional and legislative provisions that are made to strengthen them. To bring more girls, 

especially from marginalized families of BPL, in mainstream education, the government is providing a package of concessions in 

the form of providing free books, uniform, boarding and lodging, clothing for the hostilities midday meals, scholarships free circles 

and so on. Female literacy rate India e.g. 7.9% in 1951 and 54% in 2001 and 65.46% in 2011. Female literacy rate had an of 

68.13% in Karnataka basis in 2011 while comparing literacy rate of female 11.26% increase in 2011 census is increase from 56.87 

to 68.13. 

 

Keywords: Education, Female Literacy Rate, Women Empowerment. 

 
 

1. Introduction 

Education is recognized as a fundamental human right, along 

with other necessities, such as food, shelter and water in The 

Universal Declaration on Human Rights (1948). The 

advantages it confers on individuals and nations are multi-

dimensional and multi-faceted. It sustains economic growth 

by providing basic as well as specialized skills that ensure 

increased productivity and higher per capita incomes. Human 

development is predicated upon universal access to education, 

with its implications for equity and social justice. Education 

empowers people to make informed choices about their lives 

and about their rights as citizens in a democracy. Gender 

justice gets a boost when women have access to education, 

which, by enhancing women’s knowledge and employment 

capacity, increases their sense of autonomy and self-worth. 

People’s health status improves as their education levels rise. 

Above all, education is valued, quite simply, for itself and the 

avenues of knowledge and awareness that it opens for us. 

Women education in India plays a very important role in the 

overall development of the country. It not only helps in the 

development of human resources, but in improving the 

quality of life at home and outside. Educated women not only 

tend to promote education of their girl children, but also can 

provide better guidance to all their children. Moreover 

educated women can also help in the reduction of infant 

mortality rate and growth of the population.  

 

Definition 

"Women's empowerment is defined as the process in which 

their spiritual, political, social or economic status is raised". 

This also includes the right to raise their level of confidence 

regarding their own capabilities. Empowerment includes the 

following aspects. 

1. The ability to take their own decisions. 

2. To take information and have other facilities at their 

disposal which would enable them to take proper 

decisions. 

3. To have wide choices (Only 'Yes/No' and not 'If/ Else' 

choices). 

4. Firmness while taking collective decisions. 

5. Possessing positive way of thinking regarding the ability 

to bring about transformation. 

6. The ability to bring about improvement in one's own 

capabilities. 

7. The competence to modify other's attitudes in a 

democratic manner. 

8. To participate in continuous and self-propagated 

development process and to take active participation in 

the transformation process. 

9. To control on negative factors and build up a positive 

image of oneself. 

 

History of women education in India 
Women’s education in India plays a very important role in the 

overall development of the country. It not only helps in the 

development of half of the human resources, but in improving 

the quality of life at home and outside. Educated women not 

only tend to promote education of their girl children, but also 

can provide better guidance to all their children. Moreover 

educated women can also help in the reduction of infant 

mortality rate and growth of the population. 

Although in the Vedic period women had access to education 

in India, they had gradually lost this right. However, in the 

British period there was revival of interest in women’s 

education in India. During this period, various socio religious 
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movements led by eminent persons like Raja Ram Mohan 

Roy, Iswar Chandra Vidyasagar emphasized on women’s 

education in India. 

Mahatma Jyotiba Phule, Periyar and Baba Saheb Ambedkar 

were leaders of the lower castes in India who took various 

initiatives to make education available to the women of India. 

However women’s education got a fillip after the country got 

independence in 1947 and the government has taken various 

measures to provide education to all Indian women. 

As a result women’s literacy rate has grown over the three 

decades and the growth of female literacy has in fact been 

higher than that of male literacy rate. While in 1971 only 22% 

of Indian women were literate, by the end of 2001 54.16% 

female were literate. The growth of female literacy rate is 

14.87% as compared to 11.72 % of that of male literacy rate. 

 

Importance of education in women's empowerment 

Women's empowerment is not limited only for the Indian 

society. If we consider the global aspect in this regard, we see 

that women are being given equal treatment in developed 

nations. In fact, if we take a retrospect of history, we come to 

know that women have always been given secondary position 

in society, but the difference between men and women 

created by the Nature is but natural. It is education through 

which we realize this fact. When American women realized 

this, they opposed this injustice which was meted out to them 

by way of a huge movement, through which they asked for 

equal rights. For eradicating this injustice, the UNO (United 

Nations' Organization) framed a Convention / Charter which 

is called 'The Convention on the Elimination of all Forms of 

Discrimination against Women' (CEDAW), which further led 

to the formation of Women's Commission. Taking an account 

of this background, we come to know that women's 

empowerment has now become a topic of global discussion. 

Seeing all the aspects of this discussion, we will realize that 

education is the only means for empowerment of women. 

Therefore, literacy should spread amongst women. The 

literacy rate amongst the women in the post Independent Era 

is not as per the expectations. We, as a nation, dream of 

becoming a Super Power by 2020. For becoming a Super 

Power, each element of our society/nation should contribute 

in the nation building process. But women, who are a major 

factor of this society, aren't literate then we can't expect to 

become a Super Power. Therefore, it is urgent for us to know 

the importance of women's education, which would, in turn, 

give an impetus to the process of women's empowerment 
 

Women empowerment through education 

The concept of women empowerment was introduced at the 

international women conference Nairobi in 1985. Education is 

milestone of women empowerment because it enables them to 

responds the challenges, to confront their traditional role and 

change their life. The 2001 census report indicates that 

literacy among the women as only 54%, it is virtually 

disheartening to observe the literacy rate of women in India is 

even much lower to national average that is 65.38%. The 

growth of women’s education in rural areas is very slow. This 

obliviously means that still large women folk of our country 

are illiterate, the weak, backward and exploited. Moreover 

education is also not available to all equally. Gender 

inequality is reinforced in education which is proved by the 

fact that the literacy rate for the women is only 65.46% 

against 82.14% of men as per 2011 census. 

 
Table 1: Literacy rate in India 

 

Year Persons Males Females 

1901 5.3 9.8 0.7 

1911 5.9 10.6 1.1 

1921 7.2 12.2 1.8 

1931 9.5 15.6 2.9 

1941 16.1 24.9 7.3 

1951 16.7 24.9 7.3 

1961 24.0 34.4 13.0 

1971 29.5 39.5 18.7 

1981 36.2 46.9 24.8 

1991 52.1 63.9 39.2 

2001 65.38 76.0 54.0 

2011 74.04 82.14 65.46 

Source: Census of India 2011 

 

According to the table No. 1 the pre-independence time 

literacy rate for women had a poor spurt in comparison to 

literacy rate of men. This witnessed from the fact that literacy 

rate of women has risen from 0.7% to 7.3% whereas the 

literacy rate of men has risen from 9.8% to 24.9% during 

these decades. After the independence literacy rate has shown 

a substantial increase in general. However the literacy rate of 

male has almost tripled over a period that is 25% in 1951 and 

76% in 2001. Surprisingly the female literacy rate has 

increased at faster pace than male literacy during decade 

1991-2001. The growth is almost 6 times that is 7.9% in 1951 

to 54% in 2001 and 65.46% in 2011. 

As a result of higher participation of women in literacy 

campaigns the gender gap in literacy level is gradually getting 

reduced. Even more significant is the fact that disparity in 

enrolment of boys and girls in neo-literate households is 

much lowered compared to the non-literate householders. 

 
Table 2: State wise percentage of female literacy in India 2011 

 

 Name of the State 
Female literacy rate in Percentage 

 
 Name of the State Female literacy rate in Percentage 

1 Andhra Pradesh 59.7 16 Maharashtra 75.5 

2 Arunachal Pradesh 59.6 17 Manipur 73.2 

3 Assam 67.3 18 Meghalaya 73.8 

4 Bihar 53.3 19 Mizoram 89.4 

5 Chhattisgarh 60.6 20 Nagaland 76.7 

6 Delhi 80.9 21 Orissa 64.4 

7 Goa 81.8 22 Punjab 71.3 

8 Gujarat 70.7 23 Rajasthan 52.7 

9 Haryana 66.8 24 Sikkim 76.4 
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10 Himachal Pradesh 76.6 25 Tamil Nadu 73.9 

11 Jammu & Kashmir 58.0 26 Tripura 83.1 

12 Jharkhand 56.2 27 Uttar Pradesh 59.3 

13 Karnataka 68.1 28 Uttarakhand 70.7 

14 Kerala 92.0 29 West Bengal 71.2 

15 Madhya Pradesh 60.0    

 Union Territories     

1 Andman and Nicobar 81.8 4 Daman and Div 79.6 

2 Chandigarh 81.4 5 Lakshadweep 88.2 

3 Dadar and Nagar Haveli 65.9 6 Pondicherry 81.2 

 All India 65.46    

Source: Census of India 2011 
 

According to the table 2 the state wise female literacy rate an 

average of 65.46% in all India as per 2011 census, the high 

literacy rate is 92.0% in Kerala and least literacy rate is 

52.7% in Rajasthan as per 2011 census while comparing 

literacy rate of female 11% increased in 2011 census is 

increased from 54.16% to 65.46%. Women’s are growing 

well in the last 10 years. Government of India has been taken 

various steps and plans for women in every movement.  

 

Female Literacy rate in Karnataka 

Education is recognized as a fundamental human right, along 

with other necessities, such as food, shelter and water in The 

Universal Declaration on Human Rights (1948). The 

advantages it confers on individuals and nations are multi-

dimensional and multi-faceted. It sustains economic growth 

by providing basic as well as specialized skills that ensure 

increased productivity and higher per capita incomes. Human 

development is predicated upon universal access to education, 

with its implications for equity and social justice. Education 

empowers people to make informed choices about their lives 

and about their rights as citizens in a democracy. Gender 

justice gets a boost when women have access to education, 

which, by enhancing women’s knowledge and employment 

capacity, increases their sense of autonomy and self-worth. 

People’s health status improves as their education levels rise. 

Above all, education is valued, quite simply, for itself and the 

avenues of knowledge and awareness that it opens for us. 

Achievements in education in Karnataka have been quite 

remarkable, and the state is moving towards universal literacy 

at a steady pace. The literacy rate increased from 56.04 per 

cent in 1991 to 66.64 per cent in 2001, with the female 

literacy rate increasing more swiftly than the male literacy 

rate. Overall, the gender disparity in literacy is declining 

rather perceptibly and the decline is much more evident in the 

less economically developed districts of the state. Karnataka 

has 51,904 primary schools (2003-04) and the number of 

habitations with primary schools within a distance of one 

kilometer increased from 84 per cent in 1993 to 88 per cent in 

2002. Enrolment in primary education grew at the rate of one 

per cent for boys and two per cent for girls per annum from 

1990-91 to 2003-04. The dropout rate for Classes I to IV 

came down from a high 31 per cent in 1993-94 to six per cent 

in 2001-02, but increased thereafter, to 11 per cent in 2003-

04. For classes I to VIII, the dropout rate declined from 54-59 

per cent between 1992 and 2000 to 45.4 per cent in 2003-04. 

Karnataka has taken steps to recruit women teachers, whose 

numbers went up to 54 per cent in 2003-04. At present there 

exists an extensive high school network in the state and the 

midday meal scheme covers nearly 66 lakhs children in 

classes I to VII, in both government and aided schools. As 

many as 1,088 high schools have computer-aided learning 

centres, thereby bringing information technology within the 

reach of rural students. The constraints and challenges will 

have to be confronted head-on. Overall, the mean years of 

schooling have improved only marginally over a four-year 

period, from 1999-2000 to 2003-04. The high levels of 

regional, caste and gender disparities imply that not all the 

children in the state have equal access to education. The 

dropout rate in south Karnataka districts in 2003-04 was 

lower than the state average as well as north Karnataka’s 

average for boys and girls. In terms of infrastructure in 

primary schools, Hyderabad Karnataka performs poorly while 

south Karnataka has better infrastructure than other regions. 

More than 3 per cent schools do not have teachers and 19 per 

cent function with single teachers (Seventh All-India School 

Education Survey, Provisional Statistics, 2002). The 

percentage of girls’ and boys’ enrolment in secondary 

education in the state still shows marked differentials (boys: 

6,86,893 and girls: 5,97,244 in 2003-04) despite a steady 

improvement over the years. The quality of instruction and 

instructional material will have to improve considerably to 

ensure better retention of students. As noted in chapter 3, 

from 1990-91 to 2002-03, the largest allocation of public 

education expenditure went to general education, and primary 

and secondary education within general education, a pattern 

which reflects the government’s priorities. Despite this, the 

share of primary and secondary education in the state income 

and in the education budget has been more or less static. The 

combined public expenditure ratio (PER) and the social 

allocation ratio (SAR) for primary and secondary education 

has straggled along at around 2.4 per cent and 13.3 per cent 

for over 12 years. While the state government has, quite 

rightly, prioritized primary and secondary education in terms 

of resources, the overwhelmingly large share of revenue 

expenditure in total expenditure indicates that, in Karnataka, 

as in other southern states, not enough investment is being 

directed towards capital expenditure. The non-salary 

component is low and the expenditure on school 

infrastructure, curriculum development, instructional 

material, in-service teachers’ training – in short, all the 

elements that contribute to improving the quality of education 

– is inadequate. 

According to the table 3 female literacy rate had an of 68.13% 

in Karnataka basis in 2011 census. 2011 census while 

comparing literacy rate of female 11.26% increased in 2011 

census is increased from 56.87 to 68.13. 

Karnataka has been divided into four revenue divisions, 49 

sub-divisions, 30 districts, 175 talukas, 745 hoblies/revenue 
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circles and 29406 villages. The state has recorded 6,11,30,704 

population against 5,28,50,562 in 2001 that is an addition of 

82,80,142 during the decade 2001 to 2011. This makes 

15.66% growth rate during 2001 to 2011. The same was 

17.5% during 1991 to 2001. This shows reduction in growth 

rate by 1.84% points. 
 

Table 3: Literacy rate in Karnataka 2011 
 

Year Persons Male Female 

1951 20.60 12.7 7.9 

1961 25.40 36.20 14.20 

1971 31.50 41.60 21.00 

1981 38.50 48.80 27.70 

1991 56.0 67.30 44.30 

2001 66.64 76.10 56.87 

2011 75.60 82.85 68.13 

 
Table 4: District percentage of female literacy in Karnataka 2011 

 

 Name of the district Female literacy rate  Name of the district Female literacy rate 

1 Belgaum 64.74 16 Chikkamangalur 72.88 

2 Baglakot 58.55 17 Tumkur 66.45 

3 Bijapur 56.54 18 Bangalore 84.80 

4 Bidar 61.66 19 Mandya 62.10 

5 Raichur 49.56 20 Hasan 68.30 

6 Koppal 56.22 21 Dakshin Kannada 84.04 

7 Gadag 65.29 22 Kodagu 77.91 

8 Dharwad 73.57 23 Mysore 66.59 

9 Uttar Kannada 78.21 24 Chambrajnagar 54.32 

10 Haveri 70.65 25 Gulbarga 55.87 

11 Bellary 58.28 26 Yadgir 41.31 

12 Chitrdurga 66.05 27 Kolar 66.56 

13 Davangere 69.39 28 Chikkaballapura 61.55 

14 Shimoga 74.89 29 Bangalore Rural 70.73 

15 Udupi 81.41 30 Ramanagara 61.30 
Source: census of Karnataka 2011 

 

According to the table 4 the district wise female literacy rate 

had on average of 68.1% in all Karnataka basis in 2011 

census the high literacy rate is 84.80% in Bangalore district 

and least literacy rate is 41.31 in Yadgir district in 2011 

census while comparing literacy rate of female 11.23% 

increased in 2011 census in increased from 56.87 to 68.10. 

Women’s are growing well in the last ten years. Government 

of Karnataka has been taken various steps and plans 

especially for women in every movement. 

 

Conclusions 

Education of Women is the most powerful tool of change of 

position in society. Education also brings a reduction in 

inequalities and functions as a means of improving their 

status within the family. Only literacy can help women to 

understand the Indians constitutional and legislative 

provisions that are made to strengthen them. To bring more 

girls, especially from marginalized families of BPL, in main 

stream education, the government is providing a package of 

concessions in the form of providing free books, uniforms, 

boarding lodging, clothing for the hostilities, midday meals, 

scholarship, free cycles etc. Female literacy rate in India 7.9% 

in 1951 and 68.13 in 2011, female literacy rate had an of 

68.13 in Karnataka basis in 2011 while comparing literacy 

rate of female 11.23% increased 2011 census is increased 

from 56.87 to 68.13. 

Taking an overview of all the above aspects, we come to 

know that the transformation is very much needed, accepting 

at the same time that its pace may be less than the desired 

pace. For giving this process a momentum, education is 

indispensable. Hence, if women's empowerment is to be 

effected, it can be carried out only through the medium of 

education. Hence, it is of foremost importance to raise the 

level of education amongst women. 
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ABSTRACT  

KEYWORDS 

INTRODUCTION

hen it comes to excellence in health care, are 
there any relationship between clinical Wdecisions and customer service? Can patient’s 

perception of the care providing institution affect his/her 
degree of satisfaction and recovery? Are there new 
paradigms in total quality management that can enhance 
the quality of health care delivery? In the last four decades, 
numerous studies have been conducted around total 
quality management practices and applications in different 
organizational settings, private and public. But not much 
has been done specifically on the dimensions of TQM in the 
health care industry. Many questions are yet to be asked 
and many answers are yet to be found. While this research 
is not intended to address all these issues, a particular 
commitment is made here to explore new paradigms. This 
is done through a thorough literature review of resent 
scholarly works in the area and a direct probe of 
practitioner’s opinions. An attempt has been made to 
recognize the relationship between, creative thinking, 
interpersonal skills and quality health Care delivery. The 
purpose is to empirically elucidate the new paradigms in 
the principles and practices of TQM and continuous quality 
improvement as applied to health care industry.

:TQM, Creative Thinking, Interpersonal Skills, 
Dimensions of Quality Care, New Paradigms and Patient 
Perceptions.

This paper put forward an empirical explanation as 
to how some health care providers continued to achieve 

increasing successes in patients’ 
perception ot their quality of Care even 
during the global financial crisis. 
Hypothesizing that creative thinking is a 
reflection of knowledge management, 
effective interpersonal skills and 
efficient total quality management as an 
organizational cultures It examined the 
r e l a t i o n s h i p  b e t w e e n  p a t i e n t  
satisfaction, and organizational effort in 
emphasizing creative thinking and 
interpersonal skills as new dimensions 
of total quality management culture. 
The Competing Values Framework 
devised by Robert Quinn and John 
Rohrbaugh (1983) was used to diagnose 
the dominant organizational culture 
and TQM priorities. Likert scale was 
used to measure the dimensions of 
creative thinking and interpersonal 
skills. The implications of this study can 
be of significant value to health care 

1 2
Dr. Paul D Madhale   and  Prof. Milka D. Madhale
1Associate Professor, Department of MBA, Sanjay 
Bhokare Group of Institutes, Miraj, Maharashtra, India.
2Vice Principal, K.L.E. Universities Institute of Nursing 
Sciences, Belgavi, Karnataka.

1



THE RELATIONSHIP BETWEEN, CREATIVE THINKING, INTERPERSONAL SKILLS AND QUALITY ...........

providing institutions experiencing various challenges and crises between their clinical excellence and 
sustainability as a business.. The findings could help organizations assess how their staffs and 
leadership interpersonal skills and creativity could be impeding or enabling their competitive 
advantage and ultimately their organizational success and effectiveness.

Prior to the financial crisis of 2008-2010 many businesses in the health care industry have 
become complacent with their total quality management efforts. Their emphases have shifted from 
customer based quality management culture to regulations and best practice compliance standards. 
Since then there has been a clear paradigm shift from patient care quality orientation to defensive 
medicine and business oriented health care delivery. With the after math of the global crunch and the 
more and more regulations in the industrial TQM is once again being widely recognized as a 
competitive advantage and many organizations have incorporated the creative thinking and 
interpersonal skills (knowledge management) strategy (Marshall et al, 1996; Inkpen, 1996; Buckley & 
Carter, 1999; Armbrecht et al., 2001; Bell DeTienne & Jackson, 2001). Brannen and Salk (2000) cited 
many researchers who stated that there is a significant link between strong TQM cultures and effective 
organizational outcomes. Moore (1998) also stated that fostering a creative thinking, interpersonal skill 
and customer satisfaction oriented culture is the most important critical success factor for business 
sustainability efforts. Kim and Mauborgne (1999) further stated that the systemic use of creative 
thinking and interpersonal skills ideas are infinite economic goods that can generate increasing returns 
especially in the health care industry where clinical knowledge is no longer enough to establish and 
maintain a positive impression and positioning. With this in mind this research questions,
• When it comes to excellence in health care, are there any relationship between clinical decisions and 
customer service? 
• Can patient’s perception of the care providing institution affect his/her degree of satisfaction and 
recovery? 
• Are there new paradigms in total quality management that can enhance the quality of health care 
delivery? 

1.Are there any positive correlation between Clinical decisions, creative thinking, Interpersonal skills, 
leadership /TQM efforts and Patient’s degree of satisfaction and institutional perception? 
2.Are there new paradigms in total quality management that can enhance the quality of health care 
delivery and business sustainability? 

This research was both a co-relational and a causal study. This is in an effort to determine the 
relationship between creative thinking and interpersonal skills and later using the two as variables 
intervening in the perception of quality of care delivered by a care provider. The research used a one-
time survey to obtain research data. Data consisted of three major sets of information,
Firstly different types of organizational TQM orientations,
Secondly dimensions of Creative Thinking skills, and lastly the dimensions of Interpersonal skills.
Each of the three sets of dimensions was calculated to give the dependent variable of TQM strategic or 
philosophic orientation of a care providing institution. The existence of a significant relationship was 
use to permit prediction.

CASE BACKGROUND

METHODOLOGY
This research focused on the following questions;
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The remaining part of this research was based of secondary data from a wide spectrum of current 
literature and scholarly works on changing paradigms of TQM principles mostly six sigma perspectives.

The research foundation was constructed from a strong literature review and theoretical 
framework. These previous works suggested that there could be a relationship between creative 
thinking, interpersonal skills, perceived quality of care delivered by a provider of serving institution, 
TQM as a competitive advantage and business sustainability

•Creative Thinking= A way of looking at problems or situations from a fresh perspective that suggests 
unorthodox solutions (which may look unsettling at first). Creative thinking can be stimulated both by 
an unstructured process such as brainstorming, and by a structure d process such as lateral thinking. 
• Interpersonal Skill= The skills used by a person to properly interact with others. In the business 
domain, the term generally refers to an employee's ability to get along with others while getting the job 
done. Interpersonal skills include everything from communication and listening skills to attitude and 
deportment. Good interpersonal skills are a prerequisite for many positions in an organization. The 
term "interpersonal skills" is somewhat of a misnomer, because it refers to character traits possessed 
by an individual rather than skills that can be taught in a classroom. Within an organization, employees 
with good interpersonal skills are likely be more productive than those with poor interpersonal skills, 
because of their propensity to project a positive attitude and look for solutions to problems. 
• Perceived quality of care= The Institute of Medicine defines healthcare quality as the extent to which 
health services provided to individuals and patient populations improve desired health outcomes. The 
care should be based on the strongest clinical evidence and provided in a technically and culturally 
competent manner with good communication an d shared decision making. Total quality is best 
defined as an attitude, an orientation that permeates an entire organization, and the way in which that 
organization performs its internal and external business. People who work in organizations dedicated 
to the concept of total quality constantly strive for excellence and continuous quality improvement in 
all that they do. 
• TQM= an integrative philosophy of management for continuously improving the quality of products 
and processes. This is based on the premise that the quality of products and processes is the 
responsibility of everyone involved with the creation or consumption of the products or services 
offered by an organization, requiring the involvement of management, workforce, suppliers, and 
customers, to meet or exceed customer expectations. 

A simple definition is that creativity is the ability to imagine or invent something new. As we will 
see below, creativity is not the ability to create out of nothing, but the ability to generate new ideas by 
combining, changing, or reapplying existing ideas. Some creative ideas are astonishing and brilliant, 
while others are just simple, good, practical ideas that no one seems to have thought of yet.

Believe it or not, everyone has substantial creative ability. Just look at how creative children are. 
In adults, creativity h as too often been suppressed through education, but it is still there and can be 
reawakened. Often all that's needed to be creative is to make a commitment to creativity and to take 
the time for it. The ability to accept change and newness, a willingness to play with ideas and 
possibilities, a flexibility of outlook, the habit of enjoying the good, while looking for ways to improve it, 
is creativity.

RESEARCH MODULE

LITERATURE

Available online at www.lsrj.in
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Creative people work hard and continually to improve ideas and solutions, by making gradual 
alterations and refinements to their works. Contrary to the mythology surrounding creativity, very few 
works of creative excellence are produced with a single stroke of brilliance or in a frenzy of rapid activity. 
Much closer to the real truth are the stories of companies w ho had to take the invention away from the 
inventor in order to market it because the inventor would have kept on tweaking it and fiddling with it, 
always trying to make it a little better. A creative person knows that there is always room for 
improvement.

We know that invention comes only in a person's field of specialization. Wallas is right when he 
says there must first be a Preparation stage: people have to become knowledgeable in some field 
before they may expect ideas to "dawn" on them in that area. Probably the more we know, the more 

THEORIES
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Theory Concept Characteristics 

Honing Theory: 
Honing theory can account for many phenomena that are not readily explained 
by other theories of 

Honing theory posits that 
creativity arises due creativity. 
to the self-organizing, self-
mending nature of a 

For example, creativity was commonly thought to be fostered by a supportive, 
nurturing, trustworthy 

worldview, and that it is by way of 
the creative 

environment conducive to self-actualization. However, research shows that 
creativity is actually associated 

process the individual hones an 
integrated with childhood adversity, which would stimulate honing. 

worldview. 
Honing theory also makes several predictions that differ from what would be 
predicted by other theories. 

 
For example, empirical support has been obtained using analogy problem 
solving experiments for the 

 
proposal that midway through the creative process one's mind is in a 
potentiality state. Other exper iments 

 
show that different works by the same creator exhibit a recognizable style or  
'voice', and that this same 

 
recognizable quality even comes through in different creative outlets. This is 
not predicted by theories of 

 
creativity that emphasize chance processes or the accumulation of expertise, 
but it is predicted by honing 

 
theory, according to which personal style reflects the creator's uniquely 
structured worldview.  

 
Theory Concept Characteristics 

Wallis Model of Creativity: ?  
Preparation. The person expecting to gain new insights must 
know his field of study 

Researcher Graham Wallis, many years 
ago, set down a  

and be well prepared. This seems to fit what we have 
experienced 0 people get 

description of what happens as people 
approach problems  

inventive ideas mainly in their own fields - poets in poetry; 
scientists, in science. 

with the objective of coming up with 
creative solutions. He ?  

Incubation - Wallas noticed many great ideas came only a 
period of time spent away 

described his four-stage process as 
follows:  

from the problem. This was certainly the experience of 
Archimedes when he got his 

  
idea in the public bath. Many ideas come to us when we are 
away from the problem, 

  usually after actively engaging with the problem. 

 ?  
Illumination. The "click" or "flash" of a new idea. It's a 
mysterious phase. Resting the 

  
mind by doing other activities was the only suggestion Wallas 
could offer about how 

  creative ideas form. 

 ?  
Verification. In this final step, efforts are made to see if the 
"happy idea" actually 

  
solves the problem. Since "great" ideas don't always work out 
in actual practice, this 

  final step is vitally important to the success of any project. 
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apt we are to get new ideas. Novel ideas seem to come from a fortunate scrambling of information we 
already have, and yet, certain threshold level of knowledge seems necessary for creativity, creative 
breakthroughs are not always the product of the most expert thinkers in a discipline.

Amabile summarizes her views on creativity in the context of a discussion of how to increase the 
chances of raising children who can think creativity. She presents the some of the thinking styles that 
are often observed in creative adults. A number of researchers have stated the belief that situations 
which demand creative thinking are so novel that one’s past experience cannot be applied to them 
without large scale modifications.

BUSINESS SUSTAINABILITY

Available online at www.lsrj.in
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Theory Concept Characteristics 

Theories of Creative Thinking: ?  
Each of us has creative talents that reflect our 
individual 

Three Perspectives Can be divided into three categories:  
personality and experiences in pursuing 
creativity. 

a) Supernatural Perspective: ?  
Most often people who believe that they are 
creative will 

?  
The supernatural perspective is a traditional view 
of creative thinking.  achieve success in their career. 

?  
In this perspective, people are born with creativity 
and are not made ?  

In order to achieve creativity, we must be able 
to think 

 it through training  
positively and have a good attitude for 
example willing to learn 

b) Rational Perspective:  
new things to improve your level of 
knowledge and educational. 

?  
Rationalism presents the creative process in terms 
of natural ?  

A positive attitude and mindset for beneficial 
change guides 

 
consequences resulting from the application of 
universal principles.  

your brain and energy toward getting the 
results your  desire. 

?  
This view holds that all activities of our world 
complement one   

 Another   
c)Developmental Perspective:   

?  
Developmental appears to present an overall view 
of how creative   

 
thinking develops as an individual grows to 
matur ity.   

?  
The creative growth stages includes the world, 
the egos and the   

 
others, is one of energy transformation from one 
level of growth to   

 the next stage of development to adulthood.   

 
Theory Concept Characteristics 

Teresa Amabile Theory of Creativity: ?  
Breaking sets that break out of old patterns of thinking 
about something. 

In Amabile's theory of creativity, three 
important components: ?  Breaking out of scripts, which is much the same thing, 

?  Domain-relevant skills. ?  Perceiving freshly that is, changing one’s old ways. 
?  Creativity-relevant mental processes.   
?  Task motivation.   

 

Theory Characteristics 
Concept  
3-legged 
stool 

The 3-legged stool metaphor reinforces the three dimensions that are required for us to enjoy a high 
quality of life and shows that society is 

model: 
unstable if one of them is weak. The downside of this metaphor is that the economic, environmental, 
and social legs look separate and equal. 
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Dr.Matthew Tueth, . reiterates the ideas put forward by authors such as Paul Hawken (The 
Ecology of Commerce and Natural Capitalism), Bill McDonough and Michael Braungart, and Janine 
Benyus when he proposes that a mature and authentic sustainable business contains six essential 
characteristics.

"The TTL Establishes three simultaneous requirements of sustainable business activities, 
financial benefits for the company, natural world betterment, and social advantages for employees and 
members of the local community with each of these three components recognized as equal in status." 
Whereas many businesses use the Tripple Bottom Line, "triple top line" stresses the importance of 
initial design and is a term attributable to McDonough and Braungart in their book Cradle to Cradle.

"This principal involves the conscious emulation of natural-world genius in terms of growing our 
food, harnessing our energy, constructing things, conducting business healing ourselves, processing 
information and designing our communities"

"Products of service are durable goods routinely leased by the customer that are made of 
technical materials and are returned to the manufacturer and re-processed into a new generation of 
products when they are worn out. These products are mostly non-toxic to human and environmental 
health but toxic materials that are used will be kept within a closed loop type system and not be able to 
escape into the environment. Products of consumption are shorter lived items made only of 
biodegradable materials. They are broken down by the detritus organisms after the products lose their 
usefulness. These are also non-hazardous to human or environmental health. This principal requires 
that we manufacture only these two types of products and necessitates the gradual but continual 
reductions of products of service and their replacement with products of consumption as technological 
advancements allow.

"This principal advocates employing only sustainable energy technology like solar, wind, and 
ocean and geothermal, that can meet our energy needs indefinitely without negative effects for life on 
earth." Other authors, such as Paul Hawken, have referred to this as utilizing current solar income.

• Triple top-line value production (TTL): 

• Nature-based knowledge and technology: 

• Products of service to products of consumption: 

• Solar, wind, geothermal and ocean energy: 
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Theory 
Concept Characteristics  

 
3-
overlapping- 

The overlapping-circles m odel of sustainability acknowledges the intersection of econom ic, 
environmental, and social factors. Depending on  

 
circles 
model: our mindset, we re-size the circles to show that one factor is m ore dominant than the other two.  

  
Unfortunately, this model implies that the econom y can  exist independently of society and the 
environment that the part of the red circle  

  
that  does not overlap with the blue and green circles has an existence of i ts own. This large 
incongruity leads us to the next, more accurate  

  model.  
 Theory 
Concept Characteristics   

 3-nested- 
It’s the people in  societies who decide how they will exchange goods and services. That is, they 
decide what econom ic model they will  

 Dependencies 
use. Because they create their economies, they can change them if they find their curr ent 
economic models ar e not working to improve  

 model: their quality of life.   

  
He proposed that , the society-econom y relationship is symbiotic. During the recent recession , 
the economic downturn had a significant  

  
im pact on  people’s quality of life. Good jobs are so important to a vibrant modern-day society 
that sustainability champions who por tray  

  
the economy as subservient to society are sometimes accused of being naive 
about  how the “real  world” works.   
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• Local-based organizations and economies: 

• Continuous improvement process: 

FINDINGS AND DISCUSSIONS

"This ingredient includes durable, beautiful and healthy communities with locally owned and 
operated businesses and locally managed non-profit organizations, along with regional corporations 
and shareholders working together in a dense web of partnerships and collaborations.”

"Operational processes inside successful organizations include provisions for constant 
advancements and upgrade as the company does its business. The continuous process of monitoring, 
analyzing, redesigning and implementing is used to intensify TTL value production as conditions change 
and new opportunities emerge.

Most health care providing institutions like hospitals , clinics, hospice homes etc., do not 
interpreted TQM in the way that other services based industries like hotels, educational institutions, air 
lines just to mention but a few. This observation is not limited to public sectors only but also in the 
private. This research observed with interest that health care providers are more concerned with the 
quality and results of their clinical decisions than the entire customer satisfaction as a business 
philosophy.

Health care providers focus their TQM efforts on the patient rather on the entire families and 
relatives of patients who are in one way or the other involved in judging how well or not the institution 
is. The notion that quality of care is only about Doctors and Nurses undermines the fact that patients 
and their relatives spent more time in contact in the hospital with none clinical staff than they do with 
clinical staff and as such if their perception and impression of the non-clinical staff is negative it affects 
their entire perception of the institution, regardless of the quality of clinical interventions

The aspect of management concerned with quality policy and an organization's production 
Function, including, for example, mechanisms for producing products to specifications, Designing 
products that customers desire, and producing the technologies that expand, what can be produced 
(product technology) and how well it can be produced (process technology), and mechanisms for 
improving quality management According to Anderson EA, Zwelling LA. Quality management is one of 
the most important and most debated topics within the service sector. This is especially true for health 
care, as the controversy rages on how the existing American system should be restructured. Health care 
efficiency and sustainability aimed at reducing costs and ensuring access to all. No one wants to 
jeopardize the quality of care. As such, total quality management (TQM) has become a vital ingredient 
to strategic planning within the health care domain. At the heart of any such quality improvement 
effort is the issue of business sustainability and competitiveness. TQM cannot be effectively utilized as a 
competitive weapon unless quality can be accurately defined, measured, evaluated, and monitored 
over time. Through such analysis a hospital can elect how to expend its limited resources toward those 
quality improvement projects which will impact customer perceptions of service quality the most. 
Thus, the perception of the quality of care by the patient becomes crucial in directing the actions of 
management

As Conclusion, in today’s leading organizations recognize that sustainability is an essential 
aspect of their business strategies. A broader, more creative plan for sustainability can only drive 
efficiency and innovation across the enterprise to satisfy customer needs in the competitive markets. 
We believe that developing sustainable business solutions should be easy, affordable and create 
measurable economic, ecological and social values Creative thinking can be the method to obtain this 
Sustainable business solution. Business sustainability starts with innovation that needs three 
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components that is creative thinking skills, expertise and motivation.
Expertise in sustainability is required as to enable the best decisions to be made. Within a 

sustainability context, people often fear that an innovation developed today may create bigger 
problems in the future if everything about it is not clearly understood at the present time. Creative 
thinking skills and motivation come hand in hand. They are enhanced through better incentives and 
rewards. It is increasingly argued that people respond better to non-financial incentives such as the 
feeling of personal satisfaction, self-esteem building and reputation. Creative thinking skills are also 
driven by dynamic organizational structures which are less rigid, and less hierarchical than non-
dynamic ones where roles are less well defined and people are free to move through the organization. 
It’s also important to consider the implications of framing sustainability within a human wellbeing 
context for creativity and motivation.

Finally it’s important to remember that the components all influence each other and work 
together to create the right mix for sustainable innovation. Increased motivation encourages the quest 
for expertise and creative thinking skills through increasing desire to find new ways of solving problems. 
A creative thinking skill increases motivation as people like being creative and will encourage the search 
for new paths to expertise.

1.Am J Med Qual. 1996 Spring;11(1):3-10. 
2.Amabile Teresa M., and Steve Kramer J., (2011), The Progress Principle: Using Small Wins to Ignite Joy, 
Engagement, and Creativity at Work. Harvard Business Press. Anderson EA, Zwelling LA. Strategic 
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A randomized control trial to assess the 
effectiveness of 0.2% chlorhexidine mouth 
was versus 1% povidone‑iodine mouthwash on 
radiation‑induced oral mucositis patients with 
head and neck cancer in tertiary cancer hospital, 
Belagavi, Karnataka
Vanitha U. Bhavanishankar, Deepak G. Bagi, Milka D. Madhale

Abstract
Background: Mucositis persists throughout radiation therapy. As radiation therapy 
continues mucositis worsens. It contributes to poor nutrition, low quality of life. 
Even though on one side radiation helps as a treatment, on the other side it has its 
complications that are making an issue in the developing countries. The aim of the 
study to assess the effectiveness of 0.2% chlorhexidine mouthwash as compared to 1% 
povidone‑iodine mouthwash on radiation‑induced oral mucositis among patients with 
head and neck cancer.

Materials and Methods: Simple random sampling technique through lottery method was 
used to select the sample for study. The experimental group and control group consisting 
of 50 subjects were advised to rinse their mouth with 15 ml of 1% povidone‑iodine 
mouthwash and 0.2% chlorhexidine mouthwash respectively for 30 s, 15 min before 
radiation therapy, after 15 min and 4 h after radiation therapy. Postintervention 
assessments were made on day 1, 7, 11, and 15 after intervention with 1% povidone 
and 0.2% chlorhexidine mouthwash iodine mouthwash in the experimental and control 
group, respectively.

Results: The result showed that in the experimental group the mean oral mucositis grades 
obtained during Ist, IInd, IIIrd, and IVth interventional assessment (1st, 7th, 11th, and 15th day) 
were 0, 0.64, 1.34, and 2.5 whereas in the control group were 0, 0.14, 0.80, and 1.6, respectively. 
This proved that there is a significant reduction in the oral mucositis in the control group 
(0.14–0.80) when compared to experimental group (0.64–2.5).

Conclusion: Study findings revealed that both mouthwashes were effective in controlling 
radiation induced oral mucositis however 0.2% chlorhexidine fared better

Key Words: 0.2% chlorhexidine, 1% povidone iodine, head and neck cancer, 
radiation‑induced oral mucositis, radiation therapy
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Introduction

Head and neck cancers begin from the squamous 
cell; it lies in the moist, mucosal surfaces inside 
the head and neck area.[1] Radiation therapy has 
become advanced, and new technology has entered. 
Radiation therapy uses high-energy particles or 
waves such as x-rays gamma rays, electron beams, 
or protons to destroy or damage cancer cells.[2] 
Even radiation therapy damages normal cells, and 
usually, it repairs themselves.[3] Radiation-induced 
mucositis starts by direct injury to basal epithelial 
cells, in the underlying tissue. DNA strands breaks 
and cells are injured or death. Non-DNA injury starts 
through a variety of  mechanisms.[4].Mucositis persists 
throughout radiation therapy. As radiation therapy 
continues mucositis worsens. It contributes to poor 
nutrition, low quality of  life. Even though on one 
side radiation helps as a treatment, on the other side 
it has its complications that are making an issue in the 
developing countries.[4]

Materials and Methods

The research design used was true experimental single 
blinded randomized control design.

The study subjects were instructed to rinse mouth with 
1% povidone iodine 15 min before and after radiation 
therapy and after 4 h of  radiation therapy. The control 
group subjects were instructed to rinse mouth with 2% 
chlorhexidine 15 min before and after radiation therapy 
and after 4 h of  radiation therapy. The samples were 
randomized in the study by simple random sampling 
technique through the lottery method. The tool used 
was World Health Organization Oral Mucositis Grading 
Scale for collecting the data related to radiation-induced 
oral mucositis assessment the data collected were 
tabulated, analyzed, and interpreted using descriptive 
and inferential statistics.

Results

Frequency and percentage distribution of  head and 
neck cancer with radiation-induced oral mucositis was 
according to socio-demographic data in experimental 
group and control group.

Majority 46% (23) of  the subjects in the experimental 
group were in the age group of  >60 years, whereas, 
minority 6% (3) were in the control group in the age 
group of  <30 years.

Majority 76% (38) of  the subjects were male and 
24% (12) were female in the experimental group, 
whereas, majority 82% (41) of  the subjects was male 
and 18% (9) were female in the control group.

Majority 50% (25) of  the subjects were farmer 
and minimum 6% (3) of  subjects were coolie in the 
experimental group, whereas, in control group the 
majority 46% (23) of  the subjects were farmer and 
minimum 16% (8) subjects were coolie.

A majority, 70% (35) of  the subjects, were Hindu 
and minimum 14% (7) subjects were Christian in the 
experimental group, whereas in control group majority 
80% (40) subjects were Hindu and minimum 6% (3) 
subjects were Christian in the control group.

Majority 30% (15) of  the subjects were suffering from 
other sites head, and neck cancer, and minimum 8% (4) 
subjects were suffering from cancer of  Nasopharynx 
in the experimental group. Whereas in control group 
majority 28% (14) subjects were suffering from other 
sites head and neck cancer and minimum 8% (4) subjects 
were suffering from cancer of  nasopharynx.

Majority 46% (23) of  the subjects were in Stage III, and 
minimum 2% (1) of  the subjects were in Stage I in the 
experimental group. Whereas in control group majority 
32% (160 of  the subjects were in Stage III and minimum 
10% (5) of  the subjects were in Stage I.

Findings of mucositis score in experimental and 
control group by intervention days

The mean oral mucositis grades of  study and control group 
in preassessment (Ist day) are 0. In the experimental group, 
the mean oral mucositis grades obtained during IInd, IIIrd, 
and IVth posttreatment assessment (7th, 11th, and 15th day) 
were 0.64, 1.34, 2.5 whereas in the control group were 
0.14, 0.80, 1.6, respectively [Tables 1-3]. This shows that 
there is a significant reduction in the mucositis in the control 
group (0.14–0.80) when compared to study group (0.64–2.5).

Note: (S) – Statistically significant. Chi-square calculated 
value (24.45) is more than Chi-square tabulated value (10.83).

Note: (S) – Statistically significant. The calculated 
value (16.0336) is more than Chi-square tabulated 
value (13.82).

Note: Extremely statistically significant. The calculated 
value (31.1422) is more than Chi-square tabulated 
value (16.27).

[Downloaded free from http://www.ijournalhs.org on Thursday, June 11, 2020, IP: 182.48.228.10]
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Discussion

The results showed that the grades of  the control 
group in the 15th day posttreatment were extremely 
statistically significant at P < 0.001. This indicates that 
0.2% chlorhexidine is effective for radiation-induced 
oral mucositis. However, the oral mucositis grades of  
both groups during the pretreatment, no statistically 
significant difference were observed. Although both 
experimental and control groups had oral mucositis, 
there was a difference in the severity of  oral mucositis.

A randomized crossover design was conducted by 
Cheng et al. at Nether Sole School of  Nursing, the 

Chinese University of  Hong Kong, Hong Kong, to 
determine the relative acceptability and tolerability 
of  chlorhexidine and benzydamine oral rinse agents 
in children receiving chemotherapy proved that 
chlorhexidine mouthwash is determined in relative to 
the acceptability and tolerability.[5] Similarly, findings 
were seen in the study conducted by Gulvita et al. Mayo 
Clinic and Mayo Foundation, Rochester, which also 
proved that chlorhexidine mouthwash is detrimental 
in clinical situation.[6]

Conclusion

The study findings show that there is a significant 
difference in the radiation therapy-induced mucositis 
in the control group when compared to the study 
group. Oral mucositis is a common and important 
side effect of  radiation therapy. Both the mouthwashes 
helped in the controlling mucositis. However, 0.2% 
chlorhexidine was more efficient and had better 
patients’ compliance.
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Table 1: Findings on the comparison of grades of 
mucositis in experimental and control group on 
7th day

n=100, dt=1
Day 7 Experimental Control Total
Grade 0 19 (38%) 43 (86%) 62
Grade I 31 (62%) 07 (14%) 38
Total 50 50 100
Chi square test χ2=24.45 P=0.0000008. P<0.001 (S)

Table 2: Findings on the comparison of grades of 
mucositis in experimental and control group on 
11th day

n=100, dt=2
Day 11 Experimental Control Total
Grade 0 3 (6%) 18 (36%) 21
Grade I 27 (54%) 24 (48%) 51
Grade II 20 (40%) 8 (16%) 28
Total 50 50 100
Chi square test χ2=16.0336 P=0.00033 P<0.001 (S). Note :- (S) - Statistically 
significant

Table 3: Findings on the comparison of grades of 
mucositis in experimental and control group on 
15th day

n=100, dt=3
Day 15 Experimental Control Total
Grade 0 0 2 (4%) 2
Grade I 4 (8%) 21 (42%) 25
Grade II 17 (34%) 22 (44%) 39
Grade III 29 (58%) 5 (10%) 34
Total 50 50 100
Chi square test χ2=31.1422 P=0.0000008  P<0.001 (ES)

[Downloaded free from http://www.ijournalhs.org on Thursday, June 11, 2020, IP: 182.48.228.10]
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ABSTRACT:
BACKGROUND   OF THE STUDY:
Tracheostomy care is a major health issue in various parts of the world. The number of patients with
tracheostomy is increasing in both developed and developing countries. Many times the patients die due to lack
of knowledge of nurses about tracheostomy care. Thus the main research study is to assess the knowledge,
regarding the tracheostomy care among the staff nurses.Further expansion of education programs like health
awareness camps, continuing nursing education, can improve self regulatory awareness of tracheostomy care
among the staff nurses which may reduce the morbidity and mortality of patients die due to tracheostomy care
among the staff nurses working at K.L.E.S Dr. Prabhakar Hospital and MRC, Belagavi, Karnataka.
OBJECTIVES OF THE STUDY:
1. To assess the knowledge regarding tracheostomy care among the staff nurses.
2. To develop information booklet on tracheostomy care.
METHODS:
A non experimental descriptive research design was adopted to carry out the present study non probability
purposive sampling technique was used to select 50 staff nurses. Data was collected by means of structured
knowledge of questionnaire to assess the knowledge of tracheostomy care. The main study was conducted in
ICU’s of Dr. Prabhakar Kore hospital and MRC, Belagavi, Karnataka. The analysis was done using descriptive
and inferential statistics in terms of frequency, percentage, means, median, mode, standard deviation and range.
RESULTS:
Table 1 revealed distribution of staff nurses with gender, age, education, work, experience, and source of
information. Majority of the staff nurses were female 62%, and 38% were male, 52% staff nurses belonged to the
age group between 20 -25 years and 56% staff nurses were B.Sc. (N). Majority of the staff nurses have 0-5 years
of work experience that is (86%). More than 5 year is (12%), 24.99% of the staff nurses got information through
continuing education, 20% through books, 16.2% through workshops and 20% through mass media and others.
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INTRODUCTION:
“It is not how much you do, but how much love you put
in doing”.

(Mother Teressa)1

Tracheostomy is a surgical procedure to create an
opening in the neck at front of the windpipe (trachea). A
surgical procedure which consist of making an incision
on the anterior aspect of the neck and opening a direct
airway through an incision in the trachea. The resulting
stoma can serve independently as an airway or as a site
for tracheostomy tube to be inserted. This tube allows a
person to breathe without a use of his or her nose or
mouth. Tracheostomy can also be stated as an opening
into trachea through neck, with the tracheal nervosa into
continuity of the skin, also the opening being created.
Tracheostomy is performed by making an incision in the
lower neck.It can be performed as an emergency elective
procedure.2

The types of tracheostomy includes: Emergency
Tracheostomy in which laryngeal obstruction is acute
and demanding an urgent relief. Elective tracheostomy in
which the incision is given as prophylactic, therapeutic.
Permanent Tracheostomy is required for the patients
with bilateral abductor paralysis, laryngeal stenosis,
laryngectomy, or laryngopharyngectomy, lower tracheal
slump and is being stitched to the skin3.

In the acute setting, indications for tracheostomy include
conditions such as, severe facial trauma ,head and neck
cancers, large congenital tumours of head and neck e.g.
(brachial cleft cyst),and acute angioedema and
inflammation of head and neck4.

In the chronic setting indications for tracheostomy
include need for long term mechanical ventilation and
tracheal toilet, e.g. (comatose patients or extensive
surgery involving the head and neck) this procedure may
be indicated for severe obstructive sleep apnoea seen in
patients intolerant of continuous posterior airway
pressure (CPAP) therapy. Similarly, in case of
tracheobronchial injury which can result from the blunt
or penetrating trauma to the neck, and respiratory
insufficiency5.

For the clients with tracheostomy, the nurse reinforces
education provided by the physician or respiratory
therapist. The clients understanding of the tracheostomy
tube may be enhanced by looking at and touching a tube.
The changes in the ability to speak and eat should also
be explained .If it is expected that the tracheostoma will
be permanent information about living a productive life
with modifications in clothing can be provided. The
nurse should monitor the vital signs and assess for the
indications of shock haemorrhage or complications from

the patient’s general condition or the surgical
interventions4.

Respiratory distress and tube obstruction: mucus plug is
the most common cause of respiratory distress, this
complications includes bleeding, a very small amount of
bleeding (pink or red streaked mucus) often occurs as a
result of routine suctioning ,infection tracheaitis in which
there is infection due to inadequate humidification of the
trachea, tracheal stenosis where in scar tissue accumulate
at the site of tracheostomy tube, tracheoesophageal
fistula; an abnormal connection between the trachea and
the oesophagus, formation of inflammatory growth of
tissue, and pressure necrosis; a sore skin and soft tissues
around the tracheal site are the late complications of
tracheostomy. Similarly early complications includes
bleeding, Pneumothorax, Pneumomediastinum, and
subcutaneous emphysema. Other complications includes;
accidental decannulation, severe infection, damage to the
windpipe, tracheomalacia and collapse or narrowing of
the airway.5

NEED FOR THE STUDY:
A creation of an opening into trachea through neck being
brought into continuity and its creation is called
tracheostomy; the insertion of annual for airway
management and is performed for the client with
potential or present airway obstruction, for ventilator
assistance, to provide pulmonary hygiene and to
decrease the anatomic death. Most of the tracheostomies
are designed to exert a low pressure against the tracheal
wall through use of an easily distensible cuff that accepts
a high volume of air without generating excessive force.
Tracheostomy can be performed as an emergency
procedure or as an elective procedure, depending on the
indication. A component provider can perform a
percutaneous tracheostomy at the bedside in critical care
units. This method is cost-effective as it avoids the
operating room cost saves time and avoids transporting
critically ill clients to the operating room. The surgical
approach, done as an open procedure in the operating
room, includes removal of a portion of a tracheal ring to
facilitate creation of stoma for the tube placement.
Historically, tracheostomy was associated with a high
risk of complications and a significant
mortality rate.

The reported complication rates in adults undergoing
tracheostomy vary considerably but it is generally held
that complications are more frequent after emergency
tracheostomy for airway obstruction. Complications of
tracheostomy includes Intra operative i.e Bleeding,
Damage to adjacent structures, False passage, Post
procedural i.e Cuff leak, Tube occlusion, Tube
dislodgement, Tracheo-esophageal fistula, Tracheo-
innominate fistula, Tracheal stenosis. The prevalence of
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tracheostomy was 10% in the long-term ventilated
patients (defined as > 24 h), or 1.3% of all patients. Most
tracheostomies were performed during the 2nd week of
ventilation. An overall complication rate of 13 % was
reported, bleeding and infections being at the top of the
scale. Tracheostomy is one of the most frequently
performed surgical procedures on critically ill patients
required prolonged mechanical ventilation in the
intensive care unit. It is performed in about 24% of all
patients in intensive care units1.Nurses are the care
providers and play a central role in providing quality of
care. They must be aware of modified and advanced
techqnics and versions in medical terms. It is important
for nurses working in the ICU set up regarding the
knowledge of tracheostomy care as this will improve
their professional skills and get to know about abreast of
knowledge regarding tracheostomy and develop deep
interest to study this significant, researchable and
feasible problem.

STATEMENT OF THE PROBLEM:
A study to assess the knowledge regarding tracheostomy
care among the staff nurses working in KLES Dr.
Prabhakar Kore Hospital & MRC Belagavi with view to
develop information booklet on tracheostomy care.

OBJECTIVE OF THE STUDY:
 To assess the knowledge of staff nurses regarding

Tracheostomy care.
 To developed information booklet on Tracheostomy

care.

OPERATIONAL DEFINITIONS:
1) Assess: In this study assess refers to examine

knowledge of staff nurses regarding Tracheostomy
care.

2) Knowledge: In this study knowledge refers as to
appropriate response from the staff nurses about
Tracheostomy care.

3) Tracheostomy Care: It is a care provided to the
patient undergone tracheostomy with an aim of
maintaining patent airway so as to receive oxygen
humidity as the patient can be hemodynamically
stable and thus can increase breathing workload.

4) Staff Nurses: Qualified or registered nursing
personnel working at intensive care units

5) Booklet: A booklet is a small book that has paper
cover and that gives information about
Tracheostomy care.

DELIMITATION:
This study is delimited to staff nurses working at
intensive care units of KLES   Dr. Prabhakar  Kore
Hospital and MRC, Belagavi, Karnataka

ASSUMPTION:
It is assumed that staff nurses have some knowledge
regarding Tracheostomy care.

RESEARCH METHODOLOGY:
Research methods are the techniques used by researchers
to structure a study and to gather and analyses
information relevant to the research questions.

RESEARCH APPROACH:
Selection of an appropriate research approach that
involves a general set of orderly, disciplined procedures
to acquire information is of utmost importance in a
research study.

Focusing on the nature of the research problem for the
present study and the objectives to be fulfilled, a
descriptive research was considered as a benefit
approach to carry out the study.

RESEARCH DESIGN:
A descriptive survey research design was used.

VARIABLES:
The research variables are factors that can be
manipulated and measured.

1. RESEARCH VARIABLES: Staff nurses working at
intensive care units of K.L.E’s Dr. Prabhakar Kore
Hospital and MRC, Belgaum.
2. DEMOGRAPHIC VARIABLES: Selected
demographic variables such as Sex, Age, Education,
Work experience, and Source of information.

RESEARCH SETTING:
The research setting is the environment within which the
studies are conducted. Setting is the most specific place
where data collection occurs based on nature of the
research questions. The present study will be conducted
at Intensive care units (ICU’s), KLES Dr. Prabhakar
Kore Hospital and MRC, Belgaum, Karnataka.

POPULATION:
A population is the entire aggregation of cases in which
a researcher is interested. In the present study population
comprises of staff nurses working in Intensive Care
Units (ICU’s) of KLE’S Dr. Prabhakar Kore Hospital
and MRC, Belgaum, Karnataka.

SAMPLE:
Sample is a portion of population that represents the
entire population. The sample chosen for the present
study were Staff nurses working in Intensive care
units(ICU’s) of KLE’S Dr. Prabhakar Kore Hospital and
MRC, Belgaum, Karnataka.
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SAMPLE SIZE:
The sample size comprised of 50 staff nurses working at
ICU’s of KLES Dr. Prbhakar Kore Hospital & MRC,
Belgaum, Karnataka.

SAMPLING TECHNIQUE:
The non probability purposive sampling technique was
used for the present study.

CRITERIA FOR SAMPLE SELECTION:
The criteria that specify population characteristics are
referred to as eligibility criteria or inclusion criteria. A
population may be defined in terms of characteristics
that people must not possess i.e., the exclusion criteria.
The eligibility criteria may reflect the ability to
participate in a study. The criteria used to define a
population for a research project have implication for
both the interpretation of the results and the
generalizability of the findings.

INCLUSION CRITERIA:
Staff nurses working at intensive care units

EXCLUSION CRITERIA:
 Staff nurses who are not willing to participate.
 Staff nurses who are on leave on the day of data

collection.

SAMPLE CHARACTERISTICS:
The data option to describe the sample characteristics
included gender, age, educational status, work
experiences and source of information.

PROCEDURE FOR DATA COLLECTION:
The formal permission from the principal of KLEU’S
Institute of Nursing Sciences, Belgaum, Karnataka and
Medical Director of Dr.Prabhakar Kore Hospital and
MRC Belgaum was obtained to conduct research study.

DATA COLLECTION TOOLS:
Data collection tools are the given instrument used by
the researcher to observe or measure the key variables in
the research problem.

STEPS FOR DATA COLLECTION:
Step I: The investigator will obtain permission from
respective authority to conduct the study.
StepII: Selection of subjects (staff nurses working in
intensive care units by using non-probability convenient
sampling technique based on inclusion criteria.)
Step III: Self introduction of the investigator.
Step IV: Permission from the staff nurses
Step V: The level of knowledge will be assessed with
the help of questionnaire before intervention.
Step VI: Giving information booklet about adverse
effects of heparin.

Step VII: Data collected will be tabulated and analyzed
by using statistical and inferential tests.

DATA ANALYSIS:
Data analysis is the systemic organization and synthesis
of research data and testing of research hypothesis by
using the collected data.

The analysis of data is the most skilled task in the
research process. For the present study the data obtained
were analyzed in respect to the objectives of the study by
using descriptive statistics. The plan of data analysis was
worked out with experts in the field of statistics and
nursing. The plan of analysis was as follows:
a) Organization of data in the master sheet.
b) Tabulation of data in terms of frequencies,

percentage, mean, median, mode and standard
deviation was done

TOOLS AND TECHNIQUES:
The structured questionnaire was prepared for assessing
the knowledge.

DEVELOPMENT OF TOOLS:
The structured questionnaire was the tracheostomy care
among staff nurses working at intensive care units
(ICU’S) of K L E’S Dr. Prabhakar Kore Hospital and
MRC Belgaum, Karnataka. Various review of literature
was carried out in preparing the tool and the necessary
correction had been made by experts.

LITERATURE REVIEW:
Literature review from journals Published, Various
books, Unpublished Research, and articles and website
were referred to develop the research tool.

DESCRIPTION OF THE TOOL:
PART I: It comprises of demographic variables such as
gender, age, educational status, work experiences and
source of information.
PART II: Knowledge questionnaires regarding
tracheostomy care.

For 20 items on knowledge, a score of ‘1’was awarded
to the correct response, while a score of ‘0’was awarded
to the incorrect response.

PLAN FOR DATA ANALYSIS:
The data obtained was analyzed in terms of the
objectives of the study using descriptive statistics. The
plan of data analysis was worked out with experts in the
field of statistics and nursing. The plan of analysis was
as follows:

a) Organization of data in the master sheet.
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b) Tabulation of data in terms of frequencies,
percentage, mean, median, mode and standard
deviation and range to describe the data.

c) Classifying Knowledge score using mean and
standard deviation as follows:

Mean + standard deviation = Good
(Mean + standard deviation) x (Mean - standard
deviation) = Average
Mean - standard deviation = Poor

For 20 items on knowledge, a score of ‘1’was awarded
to the correct response, while a score   of ‘0’was
awarded to the incorrect response.

RESULTS:
This chapter presents the analysis and interpretation of
the data collected to evaluate the knowledge regarding
the tracheostomy care. In this study descriptive statistics
are used to describe the data and to identify the factors.
The statistics was used to find out the association
between the selected socio demographic variables and
identified factors.

Analysis is the process of organizing and synthesizing
data .The investigator collected the data for analysis and
interpretation, using a structured knowledge
questionnaire. In order to examine the proposed
association the data was tabulated, analyzed and
interpreted, using descriptive and inferential statistics.

The data was organized and analyzed under the
following headings.
1 Distribution of subjects according to socio

demographic variables.
2 Frequency and percentage to identify the factors

Table 1: Frequency and percentage distribution of patient profile
according to Gender, Age factors, Qualification, Years of
experience, Source of Information, Areas of work n=50

Sl.
No

Socio Demographic
Variables

Frequency
(f)

Percentage
(%)

1 Gender
a)Male
b)Female

19
31

38
62

2 Age factors
a)20-25
b)25-30
c) 30-35
c)30-35

26
23
1

52
46
2

3 Qualification
a) GNM(N)
b) BSc(N)
c) P B. BSc(N)
d) MSc(N)

18
28
2
2

36
56
4
4

4 Years of experience
a) 0-5yrs
b) 5-10yrs
c) 10-15yrs

43
6
1

86
12
2

5 Source of Information
a) Continuing Nursing

Education
6 12

b) Through Books
c) Workshop/Conference
d) Others

30
4
10

60
8
20

6 Areas of work
a) SICU
b) MICU
c) NSICU
d) Other ICU

10
7
13
20

20
14
26
40

The data presented in Table no. 1 indicates that in this
section the researcher analyzed and categorized the
subjects of study to various groups based on the
demographic variables

Majority of the staff nurses were female (62%), and
(38%) were male, 52% staff nurses belonged to the age
group between 20 -25 years and 56% staff nurses were
B.Sc. (N). Majority of the staff nurses have 0-5 years of
work experience that is (86%). More than 5 year is
(12%), 24.99% of the staff nurses got information
through continuing education, 20% through books,
16.2% through workshops and 20% through mass media
and others.

Graph 1: Distribution of staff nurses according to gender

Graph 2: Distribution of staff nurses according to age factors.

Graph 3: Distribution of staff nurses according to qualification
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Graph 4: Distribution of staff nurses according to years of
experience

Graph 5: Distribution according to sources of information

Graph 6: Distribution according to Area of work

Table2: Mean, Median, Mode, Standard deviation and Range of
knowledge.

Item Mean Median Mode Standard
Deviation

Range

Knowledge 11.8 12 12 3.52 13

Table 2 represents the distribution of knowledge. The
knowledge was distributed with mean of 11.8, median of
12, mode of 12, and standard deviation of 3.53 and range
of 13.

11.8

12
12

3.53

13

0

MEAN,  MEDI AN,  MODE,  STANDARD
DEVI ATI ON AND RANG E.

Mean Median

Mode Standard deviation

Range

TABLE3: Showing frequency and percentage distribution of
knowledge.

Knowledge Score Frequency (f) Percentage (%)
Good(16 -20) 8 16%
Average(12-15) 26 52%
Poor(0-11) 16 32%

Table 3 reveals that majority of staff nurses 26 (52%)
had average knowledge, and the remaining 8(16%) had
good knowledge and 16(32%) had poor knowledge.

Series1
Series2

Good Average Poor

16%

52%

32%

FREQUENCY AND PERCENTAGE
DISTRIBUTION

DISCUSSION:
Tracheostomy Care is a major health issue in various
parts of the world. The number of patients with
tracheostomy is increasing in both developed and
developing countries. Many times the patients die due to
lack of knowledge of nurses about tracheostomy Care.

Thus the main aim of the study is to assess the
knowledge, regarding the tracheostomy care among the
Staff nurses.

In the connection with the above, descriptive study was
undertaken with the aim purpose of assessing the level of
knowledge regarding tracheostomy care among the staff
nurses. To achieve the set of the study, 50 staff nurses
were studied. Such was the selection that the maximum
of staff nurses were distributed on different sample
characteristics as follows.
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Table 1 revealed distribution of staff nurses with gender,
age, education, work, experience, and source of
information. Majority of the staff nurses were female
62%, and 38% were male, 52% staff nurses belonged to
the age group between 20 -25 years and 56% staff nurses
were B.Sc. (N). Majority of the staff nurses have 0-5
years of work experience that is (86%). More than 5 year
is (12%), 24.99% of the staff nurses got information
through continuing education, 20% through books,
16.2% through workshops and 20% through mass media
and others.

KNOWLEDGE:
To achieve the objectives of this study, the staff nurses
were assessed on the knowledge about tracheostomy
care among the staff nurses.

Table 2 represents the distribution of knowledge. The
knowledge was distributed with the mean of 13.8, mode
of 14, median of 14 and standard deviation of 3.52 and
the range is 14

Table 3 reveals that majority of the staff nurses 26(52%)
had average knowledge and the remaining 16(32%) had
good knowledge and 8(16%) had poor knowledge
regarding tracheostomy care.

CONCLUSION:
Based on the analysis of the findings the following
interference was drawn. There was evident increase in
the knowledge of scores in all the areas included in the
study, after giving information about tracheostomy care.

Thus it was proved that simple information booklet was
effective teaching method for creating awareness
regarding tracheostomy care among the staff nurses
working at Dr Prabhakar Kore Hopsital Belagavi,
Karnataka.

NURSING IMPLICTAIONS:
The findings of the study have implications in the area of
nesting education , nursing practice, nursing
administration and nursing research.

NURSING EDUCATION:
The educational background of a nurse should have
necessary skills and knowledge to function as a health
educator. Health education is the major key to improve
knowledge as well as a modify practice among the
general population. Booklet can be used as a reference
material by the researcher to provide and aid the staff
nurses to know regarding tracheostomy care.This study
will enable the researchers to prepare information
booklet for the staff nurses regarding tracheostomy care.
Thus the researcher will build good knowledge of the

staff nurses by providing information booklet which will
lard to decrease the adverse effects of tracheostomy care.

NURSING PRACTICE:
This study will help the nurses to gain the knowledge
regarding the tracheostomy care . Nurses enhance people
ability to deal with the multiple factors that influences
their health status and health care needs. The goal of
nursing is to promote health, prevent illness and to
restore health and alleviate suffering.

NURSING ADMINISTRATION:
Nurses as an administrator can influence the quality of
nursing care in heath care organization but planning
different health education program, in service education
programs  and supervising care at different levels and
should plan outreach activity in collaboration with other
agencies.

This study emphasizes the need for in – service
education, seminars, regarding tracheostomy care . And
booklets by nursing superintendent and in charges to
provide guidelines to the staff nurses and nursing
students.

NURSING RESEARCH:
Nurses need to be actively engaged in  all phases of
research process, to address ongoing questions of interest
to continue, to improve client care. The present study
information must be used by others researchers or
modified for reuse. The present study can be the sources
of review of literature for others who are conducting
studies in similar topics.

LIMITATIONS:
1. The present study was limited to KLEU’S Dr.

Prabhakar Kore Hospital Belgaum.
2. The present study was limited to only 50 staff nurses

working in ICU’S.
3. No broad generalization could be made due to small

size of the samples.

RECOMMENDATIONS:
1. Similar study on large and wider sample for longer

period of time would be more pertinent in making
broad generalization.

2. A descriptive study can be conducted on knowledge
regarding tracheostomy care.

An experimental study can be undertaken using a control
group for effective comparison of the result.

SUMMARY:
This study was proposed to describe the levels of
knowledge of adverse effects of tracheostomy care
among staff nurses. The knowledge was assessed by
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using questionnaires with the options of yes or no. The
study was conducted on staff nurses of the ICU’S of DR
Prabhakar Kore Hospital and MRC, Belgaum. This study
revealed certain facts regarding knowledge. The average
percentage of the overall   knowledge was 63.33%.

The structured knowledge questionnaires was conducted
by preparing blue print and reviewing literature.

In order to fulfill objective data was analyzed using
descriptive statistics. The descriptive statistic used were
frequency and percentage distribution of samples
characteristics and computation of mean , mode, median,
standard deviation and range of knowledge scores.

THE OBJECTIVES OF STUDY WERE:
 To assess the knowledge of staff nurses regarding the

adverse effects of tracheostomy care.
 To develop the information booklet on tracheostomy

care.

RESULTS:
Majority of the staff nurses 26(52%) had average
knowledge and the remaining 16(32%) had good
knowledge and 8(16%) had  poor  knowledge regarding
tracheostomy care.

REFERENCE:
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2 Daniels Rick,  Nursing Fundamentals Caring and Clinical

Decision Making, 7th edition. Page No: 1265-1271
3 Ferell BR, Dahlin C , Nurses Perception on Tracheostomy Care.

www.quaker co.in
4 www. Web Crawler .com Tracheostomy Care   [online] 2013 Nov

(cited 2014 Jan)
5 Interdisciplinary ICU Ratisches Kantons http:// www.Waent.org.



IOSR Journal of Nursing and Health Science (IOSR-JNHS) 

e-ISSN: 2320–1959.p- ISSN: 2320–1940 Volume 5, Issue 6 Ver. IV (Nov. - Dec. 2016), PP 07-09 

www.iosrjournals.org 

DOI: 10.9790/1959-0506040709                                            www.iosrjournals.org                                    7 | Page 

 

“To Assess the Knowledge Regarding Nocturnal Enuresis among 

Mothers of Children Admitted In Selected Hospitals, Belagavi 

Karnataka, View To Develop Self Instructional Module” 
 

Mr Jagadeesh Hubballi 
1
, Ms. Tenzin Chonyi 

2
, Ms. Teril Sabu 

3
,   

Ms. Tinsu P David
4 
Ms. Umida Vaidya 

5
 Mr. Urgyen Lhundup Sangpo

6 

Lecturer
1
, Students B.Sc IV year (N)

2to6
 

K.L.E.University’s Institute of Nursing Sciences, Belgaum, Karnataka. 

 

Abstract: “A study to assess the knowledge regarding nocturnal enuresis among mothers of children admitted 

in selected hospitals, Belagavi Karnataka, view to develop self instructional module”. The objectives of the 

study were, to assess the knowledge regarding nocturnal enuresis among mothers. To find out the association 

between knowledge of mothers regarding nocturnal enuresis with their socio-demographic variables.View to 

develop Self Instruction Module on nocturnal enuresis. Descriptive survey research research  was used. Pre test 

level of knowledge reveals that majority of mothers 36 (60%) had average knowledge, 11 (18.33%) had good 

knowledge and 13 (21..67 %) had poor knowledge. Study findings reveal that there is no significant association 

between pre test knowledge score of the mothers and demographic variable is parity.Study findings reveals that 

there is no significant association between pretest score of  mothers and demographic variables like age, 

education, religion and  occupation. (P<0.05) level of significance. 

 

I. Introduction 
Children are ready for toilet training by 18 months of age. Before the child is started for toilet training 

they should be assessed for readiness for such training. Cognitive development should be such that they are able 

to follow start instructions the volume and the frequency of the urine the child passes should be assessed to 

know the bladder capacity. At this age they can be trained slowly and calmly1. 

Generally children develop full bladder control by 4-5 years. Bedwetting is urinary incontinence 

occurring beyond the age of 4 years at day time and 6 years at night time or loss of continence after at least 3 

months of dryness is called enuresis. Bed wetting at night is known as nocturnal enuresis1. 

The word „enuresis‟ is derived from Greek word “enourein” which means to void urine. In medical 

terminology, the term has evolved into clinical diagnosis that is usually taken to mean the inadvertent voiding of 

urine during sleep2. 

There are two main types of enuresis in children. Primary enuresis occurs when a child has never 

established bladder control. Secondary enuresis occurs when a person has established bladder control for a 

period of six months, then relapses and begins wetting. To be diagnosed with enuresis, a person must be at least 

five years old or have reached a developmental age of five years. Below this age, problems with bladder control 

are considered normal2. 

According to the International Children‟s Continence Society (ICCS), nocturnal enuresis (NE) is an 

intermittent loss of urine during sleep characterized as a symptom and a condition. 

Bedwetting is a widespread and distressing condition that can have a deep impact on the child/young 

person‟s behavior and on their emotional and social life. It is also particularly stressful for the parents or 

guardians. Unlike involuntary enuresis, voluntary enuresis is not common. It is associated with such psychiatric 

disorders as oppositional defiant disorder, and is substantially different from ordinary nighttime‟s bed-wetting. 

Voluntary enuresis is always secondary2. 

Behaviour modification is often the treatment of choice for enuresis. It is inexpensive and has a success 

rate of about 75%. The child's bedding includes a special pad with a sensor that rings a bell when the pad 

becomes wet. The bell wakes the child, who then gets up and goes to the bathroom to finish emptying his 

bladder. Over time, the child becomes conditioned to waking up when the bladder feels full. Once this response 

is learned, some children continue to wake themselves help from without the alarm, while others are able to 

sleep all night and remain dry. A less expensive behavioural technique involves setting an alarm clock to wake 

the child every night after a few hours of sleep, until the child learns to wake up spontaneously. In trials, this 

method was as effective as the pad-and-alarm system3. 
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II. Research Methodology 
In this study descriptive approach was used and Descriptive research design which belongs to survey 

design was selected to assess knowledge of mothers regarding nocturnal enuresis.. The settings selected for the 

present study was conducted in KLES Prabhakar Kore Charitable Hospital Belagavi. karnataka. The populations 

for the present study were all the mothers who have children of 3 to 7 years of age. The sample size considered 

for the study were 60 mothers who have children of 3 to 7 years of age by purposive sampling (non-probability 

sampling). The tool used for gathering relevant data was structured questionnaire on knowledge on nocturnal 

enuresis. The data obtained was analyzed in terms of the objective of the study, using descriptive and inferential 

statistics. 

 

III. Results 
Table2: Distribution of sample‟s characteristic according to demographic variables. 

                                                                                                                 n =60 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table2: Frequency and percentage distribution of knowledge scores on nocturnal enuresis among mothers. 

                                                            n=60                                       
KNOWLEDGE SCORE FREQUENCY PERCENTAGE 

Good 08-15 11 18.33% 

Average 04-07 36 60% 

Poor 1-03 13 21.67% 

Table 2 revealed that in test majority of mothers 36 (60%) had average knowledge, 11 (18.33%) had good 

knowledge and 13 (21..67 %) had poor knowledge 

 

Association between pre test Level of Knowledge and their Demographic Variables 

                                                                                                                          n=60 
Sl no Demographic 

Variable 

Good Average Poor 𝑥2 
Cal. 

Value 

𝑥2 
Tab. 

Value 

Df 

        
1 Age of the mother in years    NS  

 o 20-25 05 23 07 4.58 9.488    4 

 o 26-30 06 08 05    

 o 31 & above   14 33 01    

2 Education status of mother    NS  

 o No formal education  11 14 05 7.89 12.592 6 

 o Primary education 03 07 03    

 o Secondary education  00 06 05    

 o Degree 00 05 01    

3   Religion of  mother    NS  

 o Hindu 11 31 11 2.24 5.991 2 

 o Muslim 03 03 01    

4  5  Occupation of mother    NS  

 o House wife 11 20 10 3.46 9.488 4 

 o Laborer  03 03 02    

 o Professional 02 08 01    

Key: X
2
: Chi-square ,   df : Degree of freedom  , NS : Not significant 

Data presented in table  indicated that there was no significant Association between pre test Level of Knowledge 

and their socio- Demographic Variables such as age, education, religion and occupation at  (P>0.05). Hence H0 

accepted. 

Age of the mother Frequency Percentage(%) 

20-25 Years 34 56.6 

26-30 Years 20 33.4 

31 Years & above 06 10 

Education of Mothers   

No formal education 30 50 

Primary education 15 25 

Secondary education 10 16.6 

Degree 5 8.4 

Religion of Mothers   

Hindu 53 88.4 

Muslim 7 11.6 

Occupation of Mothers   

Housewife 50 83.3 

Laborer 8 13.3 

Professional 2 3.4 
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IV. Discussion 
Knowledge of mothers regarding nocturnal enuresis 

Pre test level of knowledge of mothers reveals that majority of mothers 36 (60%) had average 

knowledge, 11 (18.33%) had good knowledge and 13 (21..67 %) had poor knowledge. Similar study was done 

in China a positive family history was found in 94 families (22.87%) of 411 probands with PNE, including 

48.94% of fathers, 8.51% of mothers, 6.38% of both parents, 6.38% of the siblings and 29.79% of grandfathers 

or (and) mothers16. 

 

Association between pre test knowledge scores and selected demographic variables 

Study findings reveals that there is no significant association between pre test knowledge score of the 

mothers and demographic variable like age, education, religion and occupation. Similar study was done in USA 

conducted a study on Nocturnal Enuresis in 1,389 children of age group 6-12 years and found that 15 to 20 % of 

children have Nocturnal Enuresis. It was also concluded that parents of 9% of children with the problem never 

ever thought of any intervention although they admitted that the problem created inconvenience and affected the 

behavior of their children
17

. The study conclude that Majority of mothers 36 (60%) had average knowledge, 11 

(18.33%) had good knowledge and 13 (21.67 %) had poor knowledge 
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Introduction 

As a child grows and develops, he learns different skills, 

such as taking a first step, smiling for the first time, or waving 

goodbye. These skills are known as developmental milestones. 

There is normal variation around what age children will 

achieve a specific developmental milestone. Developmental 

delay refers to a child who is not achieving milestones within 

the age range of that normal variability. Most often, at least 

initially, it is difficult or impossible to determine whether the 

delay is a marker of a long-term issue with development or 

learning (i.e. known as a  disability) or whether the child will 

‗catch-up‘ and be ‗typical‘ in their development and learning.  

There are five main groups of skills that make up the 

developmental milestones. A child may have a developmental 

delay in one or more of these areas 

Gross motor 

Using large groups of muscles to sit, stand, walk, run, 

etc., keeping balance and changing positions. 

 Fine motor 

Using hands and fingers to be able to eat, draw, dress, 

play, write and do many other things.  

 

 

Language 

Speaking, using body language and gestures, 

communicating and understanding what others say.  

Cognitive 

Thinking skills including learning, understanding, 

problem-solving, reasoning and remembering. 

Social 

Interacting with others, having relationships with family, 

friends, and teachers, cooperating and responding to the 

feelings of others. 

Usually, there is an age range of several months where a 

child is expected to learn these new skills. If the normal age 

range for walking is 9 to 15 months, and a child still isn‘t 

walking by 20 months, this would be considered a 

developmental delay (2 standard deviations below the mean). 

A delay in one area of development may be accompanied by a 

delay in another area. For example, if there is a difficulty in 

speech and language, a delay in other. 

Children with global developmental delay often develop 

learning, behavioral, or emotional problems and may be at 

higher risk for other health problems.
5
 It has been reported that
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ABSTRACT 

A study to evaluate the effectiveness of planned teaching programme on knowledge 

regarding developmental delay among mothers of preschool children admitted at selected 

hospital Belgaum, Karnataka. The objectives of the study were Assess the knowledge 

regarding developmental delay among the mothers of preschool children. Assess the 

effectiveness of planned teaching programme on knowledge regarding developmental 

delay among mothers of preschool children. To find out the association between the 

knowledge of mothers of preschool children with their socio demographic variables 

Hypothesis:  H1: There will be post test knowledge scores of preschool mothers are 

higher than the pre test knowledge scores. H2: There will be significant association 

between pre test knowledge scores     regarding developmental delay among mothers of 

preschool children with their selected demographic variables. At 0.05 level of 

significance. A Pre-experimental research design was used. The investigators selected 40 

mothers of selected Hospital, Belgaum. Findings related to existing knowledge regarding 

developmental delay among mothers of preschool children. Pre test level of knowledge 

of mother of preschool children reveals that (15%) 6 of the mothers are having good 

knowledge,27(67.5%) had average knowledge and remaining 7(17.5%) had poor 

knowledge. The present study was consistent as to assess the adjusting knowledge on 

developmental delay. Findings related to association between pre test knowledge scores 

regarding developmental delay among mothers of preschool children with their 

demographic variables. Study findings reveals that there is  significant association 

between pre test knowledge score of the mothers and demographic variable like age of 

mother, educational status of mother, occupation of mother,  (P<0.05). Hence H1 was 

accepted. 

        © 2016 Elixir all rights reserved. 
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developmental delay in some children can be improved with 

early identification and early intervention.
256

 Interventions can 

include parenting programs, early learning centers, speech and 

language programs, and physical or occupational 

therapy.
78

 Interventions may influence school readiness, which 

in turn could increase rate of high school graduation, which in 

turn could increase employability.
910

 Finally, lower IQ is 

associated with higher all-cause mortality—raising the 

hypothesis that interventions which increase IQ may also lead 

to reduced mortality in adulthood.
11

 

This protocol will be used to develop a systematic review 

to support recommendations on screening for developmental 

delay in children aged 1 to 4 years in a primary care setting, as 

infants younger than 1 year are unlikely to be assessed for 

developmental delay. 

Need for the Study 

A 2001 Statistics Canada report stated that developmental 

delay is the most common disability in children aged 0 to 4 

years in Canada, with 1.1% experiencing developmental 

delay.
1
 More recent surveys suggest that 1% to 3% of children 

are affected with global developmental delay and 5–10% have 

a delay in a single domain.
23

  

Developmental delay is a delay in any one of the four 

developmental domains, whereas global developmental delay 

in early childhood is defined as a significant delay (ie: ≥ 25% 

or 1.5–2 standard deviations discrepancy from age-expected 

milestones) in two or more of the four main developmental 

domains 

1. gross and fine motor skills, speech and language, 

2. social and personal and activities of daily living, and 

3. Performance and cognition.
2
 

 Developmental disabilities are relatively common in 

children, with a 5-10%prevelance. GDD is estimated to be 

prevalent in 1-3% children <5 yrs and it is estimated that 

between 40,000-120,000 children born each year in the U.S.A 

and Canada will manifest GDD. There are many possible 

causes for the clinical pictures of GDD and some causes are 

treatable. Therefore early recognition and diagnosis is 

important. In addition, some of the aetiologies are genetically 

transmitted and may affect future family members.  

An underlying aetiology can be identified in approx 25% 

of cases of developmental delay with higher rates (50%) in 

GDD and motor delays, and lower rates (<5%) in children 

with isolated language disorders.  

Screening for developmental delay was identified by 

family physicians as a topic of interest, especially because 

there is a perceived lack of resources available for 

interventions directed at management of developmental delay. 

Such interventions could be either initiated or monitored at the 

level of primary care. In addition, timely access to 

consultation for children identified with possible development 

delay remains an ongoing challenge for family physicians. 

Objectives 

Statement of the problem 

―A study to evaluate the effectiveness of planned teaching 

programme on knowledge regarding developmental delay 

among mothers of preschool children admitted at selected 

hospital Belgaum, Karnataka‖ 

Objectives of the Study 

1. Assess the knowledge regarding developmental delay 

among the mother of preschool children. 

2. Assess the effectiveness of planned teaching programme 

on knowledge regarding developmental delay among mothers 

of preschool children. 

3. To find out the association between the knowledge of 

mothers of preschool children with their socio demographic 

variables 

Operational Definitions 

Assess 

Statistical measurement of knowledge among mothers of 

preschool children regarding developmental delay. 

Knowledge 

It refers to the written response of the mothers to the 

items in the questionnaire regarding developmental delay in 

preschool children 

Effectiveness 

It refers to determine the extent to which the information 

in the Planned Teaching Programme (PTP) has achieved the 

desired outcome by gain in knowledge scores 

Planned Teaching Programme (PTP)                                                                    

It refers to the verbal material used for teaching which 

will be prepared by using lecture-cum discussion and A.V 

aids.  It is intended to provide knowledge regarding 

developmental delay among mothers of preschool children 

with regards to: 

 Introduction 

 Definition of developmental delay  

 Causes of developmental delay 

 Factors affecting developmental delay  

 Symptoms of developmental delay 

 Management of developmental delay  

Management 

Taking proper care of child suffering from developmental 

delay in order to avoid further complications. 

Developmental delay 

Developmental delay is a descriptive term used when a 

young child‘s development is delayed in one or more areas 

compared to other children. 

Mothers 

It refers to mothers who have preschool children. 

Preschool child 

A preschool child between 3 to 5 years of age. 

Selected Hospital 

KLE‘S Dr.Prabhakar Kore Charitable Hospital Belagavi. 

Karnataka 

Assumptions 

1) The mothers may have inadequate knowledge about 

developmental delay among preschool children. 

2) The planned teaching programme may enhance the 

knowledge of mothers regarding developmental delay among 

preschool children‘s. 

Hypotheses  

H1: There will be post test knowledge scores of preschool 

mothers are higher than the pre test knowledge scores 

H2: There will be significant association between pre test 

knowledge scores     regarding developmental delay among 

mothers of preschool children with their selected demographic 

variables. 

At 0.05 level of significance 

Delimitations 

 The study sample was delimited to 40 samples 

 The study was delimited to selected Hospitals in Belgaum.  
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Review of Literature 

Review of literature is a key in research process and it 

refers to extensive, exhaustive and systematic examination of 

publication relevant to research project. It involves the 

identification, selection, critical analysis and reporting of 

existing information on the topic. Review will acquaints the 

researcher with what has been done in the field, it minimizes 

the possibility of unintentional duplications.
13 

A review of literature pertaining to the present study 

aimed to assess knowledge regarding developmental delay 

among mothers of preschool children  

The Deciphering Developmental Disorders study is using 

whole exome sequencing in family trios to investigate children 

with severe, sporadic, undiagnosed developmental delay. 

Three of our patients were ascertained from the first 1133 

children to have been investigated through this large-scale 

study. Case 4 was a phenotypically isolated case recruited into 

an undiagnosed rare disorders sequencing study.These 

findings provide definitive evidence for the role of PURA in 

causing a variable syndrome of neurodevelopmental delay, 

learning disability, neonatal hypotonia, feeding difficulties, 

abnormal movements and epilepsy in humans, and help clarify 

the role of PURA in the previously described 5q31.3 

microdeletion phenotype. (Hunt D1, Leventer RJ2, Simons 

C3, Taft R4, Swoboda KJ5, Gawne-Cain M6; DDD study, 

Magee AC7, Turnpenny PD8, Baralle D9. 2. 

Copy number variants (CNVs) are associated with many 

neurocognitive disorders; however, these events are typically 

large, and the underlying causative genes are unclear. We 

created an expanded CNV morbidity map from 29,085 

children with developmental delay in comparison to 19,584 

healthy controls, identifying 70 significant CNVs. We 

resequenced 26 candidate genes in 4,716 additional cases with 

developmental delay or autism and 2,193 controls. An 

integrated analysis of CNV and single-nucleotide variant 

(SNV) data pinpointed 10 genes enriched for putative loss of 

function. Follow-up of a subset of affected individuals 

identified new clinical subtypes of pediatric disease and the 

genes responsible for disease-associated CNVs. These genetic 

changes include haploinsufficiency of SETBP1 associated 

with intellectual disability and loss of expressive language and 

truncations of ZMYND11 in individuals with autism, 

aggression and complex neuropsychiatric features. This 

combined CNV and SNV approach facilitates the rapid 

discovery of new syndromes and genes involved in 

neuropsychiatric disease despite extensive genetic 

heterogeneity(Coe BP1, Witherspoon K1, Rosenfeld JA2, van 

Bon BW3, Vulto-van Silfhout AT4, Bosco P5,3.  

Research Methodology 

The methodology of research study is defined as ―the way 

the pertinent information is gathered in order to answer the 

research question or analyze the research problem. It enables 

the researcher to project a blue print of the research under 

taken‖. Research methodology involves a systematic 

procedure by which the research starts from the initial 

identification of the problem to its final conclusion.
26

 

A research overall plan for obtaining answers to the 

research question or for testing the research hypothesis is 

referred to as the research design. The research design spells 

out the basic strategies that researcher adopts to develop 

evidence that is accurate and interpretable.
13

 

The present study was conducted to assess regarding 

knowledge on developmental delay among the mothers of 

preschool children admitted at selected Hospitals in Belgaum. 

Research approach 

The research approach covers the basic procedure for 

conducting research. The selection of research approach is the 

basic procedure of the researcher, the research approach helps 

the researcher to determine what data to collect and how to 

analysis it. It also suggests possible conclusion to be drawn 

from the data.
27 

 In the view of nature of the problem selected for the 

present study to assess knowledge on developmental delay 

among mother of preschool children.
 

Research design 

Research design is a plan, structure, and strategy of 

investigation of answering the research question. Research 

design is the overall plan of blue print.
28

 

One group pre test and post test research design which 

belongs to Pre-experimental research design was selected to 

assess the knowledge of mothers of preschool children on 

developmental delay. 

O1 = Pre- test knowledge score before introducing the 

intervention  

X = Intervention (Planned Teaching Program) 

O2=Post-test knowledge score after seven days of introducing 

the  intervention 

Variables under the Study 

In quantitative studies, concepts are usually referred to as 

variables which are the central building blocks of the studies. 

The present study aimed at understanding effectiveness of 

an intervention. 

Independent variable 

The independent variable is the variable that is believed to 

influence or cause the dependent variable. 

In the present study independent variable is Planned 

Teaching Program on developmental delay. 

Dependent variable 

It is the outcome of a criterion that is hypothesized to be 

caused by another variable  

 In the present study dependent variable is knowledge of 

mothers of preschool children. 

The extraneous variables considered are as follows 

Age, occupation, education 

Research setting 

Setting is a physical location and condition in which data 

collection takes place in a study.
29

The main study was 

conducted in selected Hospital in Belgaum. 
 

Population 

Population refers to the complete set of observation (or) 

measurements about which we would like to draw 

conclusions.
13 

The populations for the present study were all the mothers 

who have preschool children. 

Sample and sampling technique 

Sample 

Sample is a selected proportion of the defined population 

it is subset of a population of interest. 

The sample for the study comprised of mothers of 

preschool children. 

Sample size and Sampling technique  

40 mother‘s of preschool children. Non probability 

purposive sampling technique was used for the present study. 
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Description of the tool 

The structured knowledge comprised of two parts  

Part 1 

Contains the demographic data ―3‖items and 

Part 2 

Contains 27 questions related to developmental delay 

Procedure of the data collection 

The data was collected from 20-11-2014 to 27-11-2014. 

On day on the purpose of study was explained to the mothers 

of preschool children and an oral consent was taken before 

starting the study.  

 All the mothers of preschool children were requested to 

assemble and Pre-test was conducted by administering a 

structured interview schedule to the mothers of infant. Each 

mother of preschool children was requested to complete their 

response of interview with in 40 minutes. 

The method used for data collection was as follows  

1. The research investigator introduced herself and explained 

purposes of the study to the mothers 

2. The return consent was obtained by the mothers 

3. The pre test included assessment of mothers‘ knowledge 

through structured knowledge questionnaire. 

4. Planned teaching programme was administered at the end of 

the pre test. 

5. The post test of the study was carried out after 7 days of pre 

test by using structured knowledge questionnaire used in pre 

test. 

6. Data collected was then tabulated and analyzed  

7. Planned for data analysis. 

Data analysis plan 

The data obtained were analyzed in terms of objectives of 

the study using descriptive and inferential statistics. The plan 

for data analysis was as follows:- 

a) Mother‘s demographic data would be analyzed in terms of 

frequencies and percentage and presented in graphical form. 

b) classifying the knowledge, by using mean median and 

standard deviation as follows: 

Classification of knowledge score was done as shown below 

(X + SD) = Good knowledge Score 

(X + SD) - (X –SD) = Average knowledge Score 

(X + SD) = Poor knowledge Score 

A score of ‗1‘ was given to all correct answers while a 

score of ‗0‘ was given to all incorrect answers. 

c) Inferential statistics were used to draw the following 

conclusion: Chi-square test to find the association between 

knowledge and selected baseline data for testing the research 

hypothesis. 

Scoring procedure 

There was 40 items pertaining to the knowledge of 

mother regarding developmental delay among mothers of 

preschool children. 

Each item had 4 options, where there will be only one 

appropriate right answer. The maximum score for the each 

correct response was ‗one‘ and for wrong response ‗zero‘. The 

level of knowledge was categorized based on the percentage 

of score obtained. 

 

 

 

 

 

 

 

Table no 1. Scoring the level of knowledge of pre test 
Level of knowledge Score 

Good   (X+SD) 11-27 

Average(X+SD to X-SD) 5-11 

Poor(X+SD) <5 

Table no.2. Scoring of level of knowledge of post test 

Level of knowledge           Score 

Good   (X+SD)            21-27 

Average(X+SD to X-SD)            17-21 

Poor(X+SD) <17 

Results 

This chapter deals with the analysis and interpretation of 

data collected from 40 mothers of preschool children in 

selected, in order to hospital, the knowledge on the 

developmental delay.The purpose of the analysis is to reduce 

the data to a manageable and interpretable form, so that the 

research problem can be studied and tested.  

The data collected were analyzed according to the plan 

for data analysis which includes both descriptive and 

inferential statistics. The data findings have been tabulated 

according to the plan for data analysis and interpreted under 

the following objectives:  

1. Assess the knowledge regarding developmental delay 

among the mother of preschool children. 

2. Assess the effectiveness of planned teaching programme 

on knowledge regarding developmental delay among mothers 

of preschool children. 

3. To find out the association between the knowledge of 

mothers of preschool children with their socio demographic 

variables. 

Presentation of data 

The data obtained were entered in a master data sheet for 

tabulation and statistical processing. The analysis of data is 

organized and presented under the following sections:  

Section I  

Demographic variables of mothers 

Distribution of subjects according to sample 

characteristics 

Section II 

Assessment of knowledge of mothers regarding 

developmental delay 

1) Frequency and percentage distribution of pre-test level of 

knowledge mothers of preschool children. 

2) Pre test overall knowledge score on developmental delay. 

3) Distribution of mothers according to Pre Test Level of 

Knowledge. 

Section III 

Association between pre test Level of Knowledge and their 

Demographic Variables 

Evaluation of the effectiveness of planned teaching 

programme on knowledge of mothers of preschool children 

regarding developmental delay. 

Section IV 

Analysis and interpretation of data to find out an 

association between pretest knowledge scores of mothers of 

preschool children with selected demographic variables. 
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Section - I  

Distribution of the subjects according to socio-

demographic variables 

      n=40 
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Figure 1. Bar diagram showing distribution of the mothers 

according to their ages 
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Figure 2. diagram showing distribution of the subjects 

according to their education of mother 
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Figure 3. Bar graph showing distribution of the subjects 

according to their occupation of mother 

Section – II 

Finding on knowledge score of mothers of preschool 

children regarding developmental delay 

Table no 6. Mean, median, mode, standard deviation, and 

range of knowledge score of mothers of preschool children 

regarding developmental delay 

Area of 

analysis 

Mean Median Mode Standard 

deviation 

Range  

(H-L) 

Pre-test  7.52 7.5 7        2.85 13 

Post test  18.95 19 19 1.73 5 

Difference 11.43 11.5 12 1.12 8 

Table no 6 reveals that in the pre-test mean was 7.52, 

standard deviation 2.85, whereas in post test mean was 18.95 

and standard deviation was 1.73 

Table no. 7. Frequency and percentage (%) distribution of 

Pre-test knowledge score of mothers of preschool children 

regarding developmental delay.          

     n=40 

Scores   Score 

range                                     

Frequency                                                   Percentage 

(%) 

Good (Mean +SD) 11-27    6       15% 

Average (Mean-SD to 

Mean +SD) 

        5-11      27          67.5% 

 

Poor (Mean-SD) <5     7           17.5%                                  

Table no 7: Reveals that in pre-test majority of the 

mothers 27(67.5%) had average knowledge, 6(15%) had good 

knowledge, and 7(17.5%) had poor knowledge.  

Table no. 8. Frequency and percentage (%) distribution of 

Post test knowledge scores of mothers of preschool 

children regarding developmental delay 

Scores Score 

range 

   

Frequency 

Percentage 

(%) 

Good (Mean +SD) 21-27 9 22.5% 

Average(Mean-SD to 

Mean +SD) 

17-21 31 77.5% 

Poor (Mean-SD) <17 00           00             

Table no. 8: Reveals that in the post test 9(22.5%) 

mothers had good knowledge score.31 (77.5%) had average 

knowledge score. 

Pre Test and Post Test Knowledge Scores 

Table  no 9. Pre-test and post test percentage of knowledge 

scores of mothers of preschool   children regarding 

developmental delay 

Items on Total 

score 

Pre test 

(X) 

Post 

test (Y) 

Gain in 

knowledge 

Knowledge of 

mothers of preschool 

children on 

developmental delay 

 

 

1080 

 

 

27.87% 

 

 

     

70.18% 

 

 

42.31% 

Table 9: Reveals that the percentage of gain in knowledge 

of mothers of preschool children regarding developmental 

delay was 42.31%. 

Section – III    

Evaluation of the effectiveness of planned teaching 

programme on knowledge regarding developmental delay. 

H1: The mean post-test knowledge scores will be higher than 

the mean pre-test knowledge scores at 0.05 level of 

significance. 
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Testing of hypothesis 

Table no 10. Mean difference, standard error difference 

(SED) and  paired’ values of knowledge score of mothers 

of preschool children. 

n=40 

Mean 

difference 

Standard error 

difference 

(SED) 

Paired ‘t’ value 

 Calculated                 

Value  

Table value at 

49 degree of 

freedom 

11.43       0.54 21.095 1.98 

* (P<0.05) 

 Table 10 reveals that the calculated paired‘ value 

(t=21.095) is greater than tabulated‗t‘ value (t=     ). Hence H1 

is accepted, 

Conclusion 

The study was undertaken to assess the knowledge on 

developmental delay among mothers of preschool children.   

The conclusion drawn on the basis of the findings of the 

study includes 

In the pre-test majority of mothers 27(67.5%) are found 

with average knowledge, 6 (15%) of them with good 

knowledge and 7(17.5%) have good knowledge.  

Nursing Implications 

The findings of the present study have implication in the 

field of nursing education, nursing practice, nursing 

administration and nursing research.  

Nursing Education 

According to study, mothers of preschool children were 

having limited knowledge regarding developmental delay. 

Nursing education should focus on giving education to 

mothers regarding various aspects of development of the 

children. Education should focus not only on causes, signs 

symptoms but also on preventive measures. As nurse educator, 

there are abundant opportunities for nursing professionals to 

educate the mothers of preschool children regarding 

developmental delay seen in preschool children. It can be 

carried out in both clinical and community settings. Every 

staff and student should be encouraged to teach the mothers 

regarding developmental delay in preschool children. 

 

Nursing Practice 

Present study would indirectly help the nurses to 

understand the knowledge of mothers regarding 

developmental delay in preschool children. The findings 

suggest that there is an increased need for awareness program 

regarding developmental delay among preschool children 

hospital settings. Present study would also help the nurses 

working in Maternity and Pediatric units.  

The teaching programme developed by the investigator 

can be used by nurses to educate the mothers regarding 

developmental delay among preschool children.  

Nursing Administration 

The nurse administrator should take part in health policy 

making, developing protocol and standing orders related to 

developmental delay. The nurse administrator should 

concentrate on raising the knowledge of mothers regarding 

developmental delay. Nurse administrators should on the 

proper selection, placement and effective utilization of the 

nurses in pediatric, maternity units of hospitals giving 

opportunity to nurses for educating the mothers regarding 

developmental delay. 

Nursing research 

Research provides nurses the credibility to influence 

decision making, policy and protocol formulation regarding 

interventional strategies to meet the specific need for 

educating mothers of preschool children regarding 

developmental delay. This study helps the nurse researchers to 

develop teaching protocol for developmental delay. The study 

high lights the knowledge of mothers of preschool children 

regarding developmental delay .There is lot of opportunity to 

researcher to add knowledge to the nursing profession. Large 

scale studies can be conducted by following various methods 

of research.   

Limitations of the study 

 The study is limited to the 40 mothers.  

 Study is limited to assessment of knowledge regarding 

developmental delay among mothers of preschool children  

 Difficulty in communicating with their mother tongue. 

Table no 11. Association between the existing pre-test knowledge scores mother’s of preschool children with demographic       

variables.                                                                             n=40 
SI. No. Variables Good Average Poor Chi-square(χ2) 

Calculated Tabulated df 

1 Age of the mother in years       

 o Upto20   0 6 6    

 o 21 – 30 0 12 11  4.50 NS             
 

9.49 4 

 o 31 – 40   0 4 1    

 o Above 41 0 0 0    

2 Education of mother       

 o Primary  0 11 10    

 o High school                                                                              0 6 4 21.78 S  11.07 5 

 o PUC      
o Degree                                                

0 4 1    

  0  1 3    

3 Occupation of the mother       

 o House wife 0 9 10 4.40NS   9.49 4 

 o Coolie 
o Other                                                                                                           

0 

1 

12 

2 

9 

 0 

   

Chi-square calculated value is greater than Chi-square tabulated value, here there is significant association between Education and 

pre test knowledge score of mothers of preschool children. 

       Chi-square calculated value is less than Chi-square tabulated value hence there is no significant association between age, 

occupation and pre test knowledge score of preschool children mothers. 
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Recommendations  

On the basis of the findings of the study the following 

recommendations have been made. 

 A similar study can be replicated on a large sample to 

generalize the findings.  

 The study can be conducted in various settings.  

 An experimental study can be undertaken with control 

group for effective comparison. 
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 ARTICLE INFO    ABSTRACT 
 

Breast cancer was considered to be one amongst the most commonly cancer disease in the world. Now 
it is considered to be the second cancer disease among women in India, with most of the affected 
population is in the urban areas. Breast cancer is seen mostly after the age of 40 years.  
Materials and Methods: The study was a descriptive study to evaluate effectiveness of planned 
teaching programme on knowledge and awareness regarding breast cancer among 60 female students of 
selected P. U College, Belagavi City who were willing to participate in the study. After the consent, a 
questionnaire prepared by the investigator was given to them. 
Results: Majority 39.9% had poor knowledge regarding breast cancer and 23.3% samples were less 
aware regarding breast cancer. After the administration of planned teaching programme, the pre-test and 
post-test data analysis revealed that the mean post-test score (21.16±2.67) was higher than the mean pre 
test score (11.55±3.49) 
Conclusion: The study concluded that women have low knowledge and Awareness on breast cancer 
and very less population was aware of BSE (Breast Self Examination) which is one of the screening 
tests for breast cancer. Respondent’s low knowledge on breast cancer and unawareness of the screening 
test is the main reason for increase in number of cases. The study concluded that Planned Teaching 
Programme was effective for PUC female students to gain knowledge and awareness regarding breast 
cancer. As health care members, nurses play an important role in providing information and educating 
the community people. 
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INTRODUCTION 
 
Each year 10.9 million people suffer from breast cancer 
worldwide that result in 6.7 million deaths from the disease. 
The breast cancer is prevalent in almost all regions of the 
world and there is no country in which cancer is a rare 
occurrence. Globally more than one million women are 
estimated to be diagnosed with breast cancer every year, and 
more than 410,000 will die from breast cancer. Cancer facts 
revealed that the age-standardized incidence rate for breast 
cancer in India is 22.9 per 100,000, one-third that of Western 
countries and the mortality rates are disproportionately higher. 
Breast cancer accounts for 22.2% of all new cancer diagnoses 
and 17.2% of all cancer deaths among women in India. Breast 
cancer in urban areas of India is three times higher than in 
rural parts of the country. Among Indian women, Breast 
cancer is the second most common cancer after cancer of the 
uterine cervix and is already the leading cancer in certain  
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metropolitan cities such as Mumbai, Delhi, Nagpur and 
Trivandrum. Increasing awareness about breast cancer would 
go a long way in the cure of this disease, since breast cancer is 
a progressive disease having a predilection of early 
dissemination and consequently detection of small tumors are 
more likely to be early stage disease, which would have a 
better prognosis and higher probability of getting effectively 
treated. Women, in general, and especially those over the age 
of 35 years are required to be more educated about the many 
available screening modalities for breast cancer and also need 
to be encouraged to adopt these measures as efficiently as they 
can. Screening for breast cancer includes mammography, 
clinical breast examination by a physician (CBE), and breast 
self examination (BSE). Although mammography has been 
established as an effective technique for early detection of 
breast pathologies, mammographic screening of an outsized 
population cannot be supported as a priority in India owing to 
its high cost. Breast self examination (BSE) on the other hand 
is simple, self generated, repeatable at monthly intervals and 
cost free. BSE involves regular monthly systematic 
examination of the breasts and axillary area, both visually and 
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by palpation, for any signs of abnormality. It has been 
observed that how a woman learns about BSE can determine 
the frequency with which she performs it, and therefore it is 
important for every woman to adopt the correct method of 
performing BSE as demonstrated by a nurse or physician. This 
technique will enable a woman to familiarize herself with the 
structure of her own breasts so that she may readily recognize 
any deviation in the way they look or feel. Nonetheless, 
conformity to the regular practice of BSE requires constant 
motivation and the recognition that breast cancer is a potential 
hazard. It is therefore important for us to first gauge the level 
of knowledge regarding breast cancer among the women in our 
study sample and more importantly, to empower them with the 
correct information and demonstrate the correct method of 
performing BSE. It is with this intention of gauging the 
awareness of an average Indian woman regarding breast 
cancer and the importance gives to its early detection practices 
(BSE) that this study was designed. 
 
Objectives of the study 
 
1. To evaluate the knowledge and awareness regarding breast 

cancer among the female students of selected PU College, 
Belagavi. 

2. To find out association between level of knowledge and 
awareness with their selected socio demographic variables. 

 
Assumptions 
 
The study assumes that 
 
 Female students may have some knowledge and awareness 

about breast cancer. 
 A questionnaire may enhance the knowledge and 

awareness of female students regarding breast cancer. 
 

METHDOLOGY 
 

Research approach and design 
 

In the present pilot study Quasi Experiment research design-
evaluative approach was been used. 
 

Research Setting – Selected P.U College of Belagavi. 
Sample Size- 60 students of P.U 1 & 2 studying 
Sampling Technique-Systemic random sampling 
 

Procedure for Data Collection 
 

The research investigator obtained Ethical permission. The 
study was conducted at Selected P.U College of Belagavi.  
The steps used for data collection were as follows: 
 

 Permission from study samples 
 Administered Socio-demographic pro-forma to obtain 

demographic variables and Knowledge –Awareness 
questionnaires to respondents. 

 Administered planned teaching programme to respondents 
regarding Breast Cancer. 

 

RESULTS 
 
 Majority(100%) of students were in age group of 17-

21years 

 Majority of PU female students 45(75%) were Hindu, 
12(20%) were Muslim, 3(5%) were Christian. 

 Educational status of fathers of PUC female students 
27(48%) were graduates, 21(35%) had higher secondary 
and less 9(15%) were post graduates and 3(5%) with no 
formal education. 

 Educational status of mothers of PUC female students  
27(48%) had higher secondary and less 21(35%) were 
graduates and 4(7%) were post graduates 

 Maximum number of occupational status of mothers of 
PUC female students 51(85%) were housewife’s and 
minimum 9(15%) were employees. 

 Maximum number of occupational status of fathers of PUC 
female students 39(65%) were employees & minority of 
occupational status of the fathers of PUC female students 
21(35%) are businessman and none of them were 
unemployed. 

 More number of PUC female students 49(81%) belongs to 
joint family and 11(18%) belongs to nuclear family 

 Major number of PUC female students 42(70%) stays in 
urban areas and 18(30%) stays in rural area. 

 Majority of PUC female students 32(53%) are Non-
Vegetarian and 28(47%) are vegetarians. 

 Maximum number of PUC female students 40(67%) 
perceived information through T.V and Telephone and 
13(22%) perceived information through internet, 7(12%) 
perceived information through newspaper and magazines. 

 Knowledge  score of PUC Female students revealed that 
after the administration of intervention, there was 
signinificant increase in post test knowledge score 
55(91.6%) had average, 5(8.33%) had good knowledge 
when compared to the pre test knowledge score 39(60%) 
had average, 21(39.9%) had poor knowledge. 

 Knowledge  score of PUC Female students revealed that 
after the administration of intervention, there was 
signinificant increase in post test knowledge score 
55(91.6%) had average, 5(8.33%) had good knowledge 
when compared to the pre test knowledge score 39(60%) 
had average, 21(39.9%) had poor knowledge. 

 Awareness  score of PUC Female students revealed that 
after the administration of intervention, there was 
signinificant increase in post test awareness score 48(80%) 
had average, 12(20%) had good awareness when compared 
to the pre test knowledge score 46(76.6%) had average, 
14(23.3%) had poor awareness. 

 The calculated chi-square value for educational status, 
marital status, religion, type of House, type of family, 
Monthly Income, Language, Dietary Pattern is more than 
table value. Since there is significant association between 
demographic variables and levels Knowledge and 
awareness scores of selected PUC female students. 

 
Findings on knowledge and awareness score of female 
students regarding breast cancer 
 

Table 1. Mean, Median, Mode & Standard Deviation scores of 
female students regarding breast cancer 

 

Area of analysis Mean Median Mode Standard deviation 

Pre-test 11.55 12 12 3.490 
Post-test 21.16 21 21 2.670 
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Table 2. Pre - Post test knowledge score 

 
 

Scores 
pre-test knowledge score post-test knowledge score 

Score range Frequency % Frequency % 
Good 15-30 0 0 05 8.33 
Average 9-14 39 60 55 91.6 
Poor 0-8 21 39.9 0 0 

 
Table 3. Pre - Post test Awareness score 

 

Scores 
pre-test knowledge score post-test knowledge score 

Score range Frequency % Frequency % 
Good 15-30 0 0 12 20 
Average 9-14 46 76.6 48 80 
Poor 0-8 14 23.3 0 0 

 

 
 

 



Conclusion 
 
This study revealed that the respondents lacked knowledge 
related to breast cancer. It also revealed that health care 
members were not forthcoming in providing information to the 
general public regarding breast cancer. Spreading awareness 
amongst the general public is the need of the hour and should 
be advocated by means of effective educational programmes. 
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Abstract 

Growth Monitoring is a screening tool to diagnose nutritional status at an early stage. A 

descriptive study was carried out to rule out nutritional status among children below the age 

of years and to identify children with growth deviation. The research study was conducted in 

Bhutramatti Village, Belagavi. Samples selected included school children below the age of 10 

years who were selected using convenient sampling technique. The tool used or data 

collection was ICMR Growth & Development chart. Results showed that out of 100 children 

surveyed, 44 (44%) were well nourished in which 17 were boys and 27 were girls. Majority 

56 (56%) were undernourished among which 25 were boys and 31 were girls. These findings 

were ruled out by comparing the actual measurements (Height & Weight) with the ICMR 
Growth standards. 
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INTRODUCTION 

Don’t Go through Life, Grow through 

Life….. 
Anthropometric assessment is an easy way 

to assess the nutritional status of the 

children. It acts as the most important 

screening test especially in developing 

countries of the world, where malnutrition 

is widely predominant and the resources 

are very limited.
[1]

 Measurements of height 

and weight are still the simplest and one of 

the reliable means by which the growth 

and development of a normal child is 
assessed and gross abnormalities identified 

even when no other clinical symptom of 

illness is detected. Primary school children 

are a crucial section of the child 

population, as they constitute the first 

institutionalized group that can be 

approached for health, nutritional and 

educational interventions with ease. The 

rate of growth of children varies with the 

environment in which they live.
[1]

 The 

World Health Organization (WHO) 

published the Child Growth Standard for 
infants and children up to the age of 5 

years based on a multi-country study 

(Brazil, Ghana, India, Norway, Oman and 

USA) on growth of healthy breast-fed 

children under optimal conditions in April 

2006.
[2]

 

 

The three main indicators used to define 

under nutrition are underweight, stunting, 

and wasting. This usually occurs primarily 
in the first 2–3 years of life, linear growth 

retardation (stunting) is associated with 

continuous exposure to poor economic 

conditions, poor sanitation, and the 

interactive effects of poor energy and 

nutrient intakes and infection. Low 

weight-for-age indicates a history of poor 

health or nutritional insult to the child, 

including recurrent illness and/or 
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starvation, while a low weight-for-height 

is an indicator of wasting (i.e., thinness) 
and is generally associated with recent 

illness and failure to gain weight or a loss 

of weight.
[3]

 

 

Children constitute around 34% of total 

deaths in India.
[4]

 There is high under five 

morbidity and mortality in India.
[5]

 Protein 

energy malnutrition is the prime factor in 

many of these childhood morbidities and 

mortalities. Presently 65% under five 

children are underweight which includes 
47% moderate and 18 % severe cases of 

malnutrition.
[6]

 

 

In a country like India with wide variation 

in the growth determinants, it is essential 

that the normal values are developed 

region wise and are redefined from time to 

time. This study was planned to develop 

the values of anthropometric 

measurements for studied population 

according to age and to compare them with 

national (ICMR) standards.
[7]

 
 

METHODOLOGY 

A village based cross sectional study was 

conducted in Bhutramatti Village, 

Belagavi. Children below the age of 10 

years with a sample size of 220 were 

selected for the study. The tool used for 

data collection was derived from ICMR 

Growth Standards, where height and 

weight of the children was examined. 

Based on the age, body weight and height, 
indices such as height-for-age, weight-for-

age and weight-for-height have been 

suggested.
[8]

 

 

RESULTS 

Out of 220 children assessed for 

malnutrition, majority 132 (60%) were 

found malnourished and only 88 (40%) 

were found well nourished. 

 

Table 1. Age and Gender Distribution of Children. 
Age (years) Male (%) Female (%) Total (%) 

0–2 years 11 (5%) 8 (3.6%) 19 (8.6%) 

3–5 years 29 (13.1%) 23 (10.4%) 52 (23.5%) 

6–8 years 41 (18.6%) 55 (25%) 96 (43.6%) 

9–10 years 22 (10%) 31 (14%) 53 (24%) 

Total  103 (46.9%) 117 (53.1%) 220 (100%) 

 

It was found that out of 220 children 

surveyed, maximum 117 (53.1%) were 

females and 103 (46.9%) were males. Also 

most 55 (25%) were females in the age 

group of 6–8 years, 31 (14%) in the age 

group of 9–10 years, respectively. 

 

Table 2. Distribution of Children According to Age and Nutritional Status. 
Age (years) Malnutrition (%) Normal (%) Total (%) 

0–2 years 7 (36.8%) 12 (63.1%) 19 (8.6%) 

3–5 years 37 (71.1%) 15 (28.8%) 52 (23.5%) 

6–8 years 40 (41.6%) 56 (58.3%) 96 (43.6%) 

9–10 years 31 (58.4%) 22 (41.5%) 53 (24%) 

Total 132 (60%) 88 (40%) 220 (100%) 

 

Table 2 revealed that, out of 220 children, 
maximum 132 (60%) were malnourished 

and only 88 (40%) had better nutritional 

status. 

 

DISCUSSION 

Malnutrition is one of the major problems 
in most of the developing countries. 

Preschool (under five) children are at high 

risk of malnutrition and the prevalence of 

malnutrition falls between 50 and 80%.
[9]

 

Most of the children in this study were 

suffering from protein energy malnutrition. 
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A larger proportion of females were 

suffering from malnutrition as compared to 

males. Among 132 malnourished children, 

89 were females and only 43 were males. 

 

CONCLUSION 

Based on the analysis of the findings, the 

following inference was drawn. The 

measurements like height and weight 
strongly affect the nutritional status of a 

child. Community Health Nurses, 

Healthcare providers should focus on 

health education among parents, especially 

the mothers on the exact nutritional 

requirements in terms of quality and 

quantity of the child at specific age groups. 
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